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Pabouas mporpamMma AUCIUIIIIMHBI pACCMOTPEHA:
[Tenarornueckum coBetoM Komtemka Yenl'Y u pexkoMmeHgoBaHa K

YTBEPKICHUIO
[Iporokon 3aceqanust Ne 8 ot «31» mapra 2022 r.

IIpencenarens nemparornyeckoro corera Komnemxa Yenl'y

mupextop Komnemxa Yenly M. 7 ~/M.B. Haiin/

PaGouast mporpamma y4eOHON TUCIUIUIMHBI COCTaBJIEHA B COOTBETCTBUU C
OpUMEPHON  TporpamMMmoil  oOmieoOpa3oBaTeNbHONM  yu4eOHOM  AMCIMIUIMHBI
«MaremaTuka: anrebpa ¥ Hayalia MaTEMaTHUECKOTO aHalu3a, TEOMETPHUsS» s
npodecCHOHANIBHBIX 00pa30BaTeIbHbIX opranuzaiuii (mpotokod Ne 3 ot 21 utons
2015 r., per. Homep peuensuu 377, ot 23 utonsa 2015 r. ®T'AY «DHPO»), ¢
YTOYHCHUSAMH, OA00peHHbIMH HaydHo-meTommdyeckum coBeToMm  lLleHTpa
npodeccuoHaibHOTO 00pa3oBaHusl U cucteM kBanudukanui OPI'AY «DUPO»
[TpoTtoxon Ne 3 ot 25 mas 2017 r.
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1.MACHOOPT MPOI'PAMMBI YYEBHOM JUCIUILINHBI

1.1. OOGnactb NpUMEHEHHUS POTPAMMBI

PabGouas mporpamma yueOnoi mucrumumasl OYV/IIL.O1 «Marematukay
SBJISICTCSI YaCThIO TIPOTPAMMBI TIOJITOTOBKHU CIICIIMAIUCTOB CPEAHETO 3BEHA B
cootBercTBUM ¢ DPI'OC mo crnemmamsHoctd CIIO 38.02.01 DOxoHOoMHKa U
Oyxrantepckuil y4det (1o oTpacisim).

1.2. MecTo TUCHMIUTMHBI B CTPYKTYpE MPOTPaMMbI MOATOTOBKH CIEIIMAIUCTOB
CpEIHETO 3BEHA

JucuurimHa SIBIISIETCS 00s13aTEbHOMN " BXOJUT B
00111600pa30BaTEIIbHBIN UK.

1.3. llenu n 3a7aun OCBOCHUS Yy4€OHOM TUCITUTLINHBI

Copmepxanne mporpammbl «MareMaTuka» HaIlpaBICHO Ha JOCTHKCHHE
CIEAYIOIINX LIeNEH:

- oOecrieueHue CHOPMHUPOBAHHOCTH TMPEACTABICHUNA O COLUAIIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOPAX CTAHOBIICHUS MAaTEMATHUKHU;

- obecrieueHre CHOPMHUPOBAHHOCTU JIOTHYECKOTO, AJTOPUTMHYECKOTO H
MaTEMaTUYECKOTO MBIIILICHUS;

- obecneyeHne CcHOPMHPOBAHHOCTH YMEHUN NPUMEHSTh MOJyYECHHbIE
3HAHUA MIPH PEIICHUU PA3INYHBIX 33/1a4;

- obecrnieueHue CPOPMHUPOBAHHOCTU TMPEJACTABICHUN O MaTeMaTHUKE Kak
qacTu  OOIIEYENOBEYECKON  KyNbTypbhl, YHUBEPCAIBHOM  SI3BIKE  HAYKH,
MO3BOJISIOIEM ONUCHIBATh U U3y4aTh PEalIbHbIC MPOLIECCHI U SABJICHUSI.

OcBoenue  coaepkaHusi  y4eOHOM — gucuuruinHel — «MaremaTukay
o0ecreurBaeT JOCTUKEHHUE CTYIEHTAaMU CIICAYIOLUX Pe3yJbTATOB:

* TUYHOCHIHBIX:
— c(OpMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHKe KaK YHUBEPCAILHOM SI3BIKE
HAayKH, CPEACTBE MOJCIMPOBAHMS SIBICHUH M TPOIECCOB, HUICIX W METOAAX
MaTeMaTHKHU;
— MOHMMAHHUE 3HAYMMOCTA MAaTEMaTHKU JJIi HAyYHO-TEXHUYECKOTO Mporpecca,
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c(hOpMHPOBAHHOCTh OTHOILIECHUS K MaTeMaTUKe KaK K 4acTH OOIIeueIoBeueCKOn
KYJABTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHS MAaTEMAaTHKH, HBOJIOIHMEH
MaTeMaTU4eCKuX UJICH;
— pa3BUTUE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
AITOPUTMHUYECKOHN KYIBTYPBI, KPUTHYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOTUMOM
TSt Oyayen mpodeCCHOHATBLHOM ASSTENHHOCTH, IS POIOJDKEHUS 00pa30BaHUS
1 caM000pa30BaHus;
— OBJQJICHUE MaTeMAaTUYECKUMHU 3HAHUSIMH M YMEHUSIMH, HEOOXOJUMBIMHU B
MOBCEAHEBHOM KW3HU, [JII OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH ¥ JIMCUUIUIMH TPO(ECCHOHANBHOTO IMKJA, IS [OJXyYeHUS
oOpazoBaHus B 00NacTsiX, HE TpeOyroumx yrIyOJIeHHOW MaTeMaThudecKon
MTOJITOTOBKH;
— TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
MPOTSHKEHUW BCEH IKWU3HM, CO3HATEIHLHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCIOBUIO YCHEITHON MpodeccHOoHaTbHOW U OOIIECTBEHHOM
NeSITeTbHOCTH;
— TOTOBHOCTb U CIIOCOOHOCTH K CAMOCTOSITEIbHOW TBOPYECKOM U OTBETCTBEHHOMN
NeSITeTbHOCTH;
— TOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYTHHYECTBY CO CBEPCTHHKAMHU B
o0pa3oBaTeibHOM, OOIIECTBEHHO  TOJIE3HOW,  Yy4eOHO-MCCIEeN0BATEIbCKOM,
MIPOCKTHOM M IPYTHX BUIAX ACATCIHHOCTH,
— OTHOIIEHHUE K MPo(eCCHOHANTBHON ACITSIBHOCTH KaK BOBMOKHOCTH y4acTHs B
pEIICHUN JIUYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npooiem;

* MemanpeomMemHuulx:
— YMEHHUE CaMOCTOSITEIIEHO OMPECIISITh SN IeATSIbHOCTH M COCTABIISITH TUTAHBI
NEATETbHOCTH;  CAaMOCTOSATEIBLHO  OCYIIECTBISITH,  KOHTPOJUPOBAaTH |
KOPPEKTUPOBATh JACATCIIBHOCTD, HCIIONB30BaTh BCE BO3MOXHBIC PECYpPCHI IS
JOCTYDKCHHSI TIOCTABJIICHHBIX IICJICH W peaju3aliud IUIAaHOB JCATCIBHOCTH,
BBIOMPATH YCTCIIHBIE CTPATETUN B PA3TUYHBIX CUTYAIUSX;
— YMEHHE MPOTYKTUBHO 0OIIATHCS U B3aUMOJICHCTBOBATH B MIPOIIECCE COBMECTHOM

NeSATEeTbHOCTH, YYUTHIBATh TMO3WIMN JPYTHX YYAaCTHHKOB JEATEIHLHOCTH,
3¢ (HEKTUBHO pa3peniaTh KOHPIUKTHI;
— BJAaJCHUE HaBbIKAMHM I[IO3HABATEIBHOM, Yy4eOHO-HCCIIEOBATEILCKON U
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POEKTHOW JNIEeATEeIbHOCTH, HaBBIKAMHU pa3pelieHuss MpoOsieM; CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOAOB PEUICHUS NPAKTUYECKUX
3a/1a4, IPUMEHEHHIO PA3JINYHBIX METOJOB MTO3HAHUS;
— TOTOBHOCTH M CHOCOOHOCTh K CaMOCTOATENbHOM HH(OPMAIMOHHO-
M03HABATEIbHON —IEATEIbHOCTH, BKJIIOYasi yMEHUE OPUEHTUPOBATHCA B
pa3IUYHBIX ~ UCTOYHWKAX  WHPOpMANUHA,  KPUTUYECKH  OICHWBATh U
MHTEPIPETUPOBATH HHPOPMAITHIO, TTOTYIACMYIO U3 PA3TUIHBIX UCTOYHUKOB,
— BJIQJICHUE SI3BIKOBBIMHM CPEICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO M3JIaraTh
CBOIO TOUKY 3PEHUS, UCTOJIb30BATh A/ICKBATHHIE SI3bIKOBBIE CPEICTBA;
— BJIaJICHUE HAaBBIKAMU [TO3HABATEIHLHOUN pe(IIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAaHWM, IPAHUI]
CBOETO 3HAHMS W HE3HAHMUS, HOBBIX MO3HABATEIbHBIX 3a/1a4 U CPEACTB ISl UX
JIOCTHKEHUS,;
— LEJEYCTPEMIICHHOCTD B MOUCKAX W MPUHATUU PEIICHUH, COOOpa3UTEILHOCTD U
WHTYUIIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUN; CIIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MHPA;

* NPEOMEMHbBIX:
— chOpMUPOBAHHOCTh TPENICTABICHUNA O MaTEeMaTHKe KaK YacTH MHUPOBOM
KyJIBTYypbl M MECTE€ MaTeMaTUKH B COBPEMEHHOM IMBWIM3ALMH, CIOCO0ax
OTIMCAHMUS SIBJICHUN pealbHOTO MUpPA HAa MAaTeMaTU4YE€CKOM SI3bIKE;
— cOpMHPOBAHHOCTh MPEACTABICHUN O MATEeMAaTMUYECKUX TOHSATHUSX Kak
BOKHEHUIIIMX MaTeMaTH4eCKUX MOJENSIX, MO3BOJISIIONIUX OMUCHIBATh U H3Yy4aTh
pa3Hble MPOLECChl U SBICHUS; TOHUMAHHE BO3MOXXHOCTH aKCHOMAaTHYECKOIO
MOCTPOEHUS MATEMAaTUUYE€CKUX TEOPHIA;
— BIIAJICHUE METOJIaMH JI0KAa3aTeJIbCTB M QJITOPUTMOB PEIICHUS, YMEHUE HX
MIPUMEHSTh, TPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/ay;
— BJAJEHUE CTaHJIAPTHBIMU MpHUEMaMU  PEIICHUS  PALMOHAIBHBIX U
UppallMOHAIBHBIX,  TOKA3aTeJIbHBbIX,  CTEMEHHBIX,  TPUTOHOMETPUUYECKUX
YpaBHEHUM U HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHHE TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHUCJE JJIsl MOWCKAa MYTH PENIEHUS U WLIIOCTPAIUU PEIICHUS
YPAaBHEHUU U HEPABEHCTB;
— c(hopMUPOBAHHOCTD MPEACTABICHUN 00 OCHOBHBIX MOHATUSIX MAaTEMaTHUECKOTO
aHallu3a W MX CBOWCTBAaX, BJIQJICHUE YMEHHEM XapaKTepU30BaTh MOBEICHUE
byHKIMM, WCMONB30BAaHUE TOJYYEHHBIX 3HAHUW [JI1 OINUCAHUS M aHajlu3a
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pealbHBIX 3aBUCUMOCTEM;

— BJIAJCHUE OCHOBHBIMHU TIOHSATUAMHM O IUIOCKUX W MPOCTPAHCTBEHHBIX
reoMeTpUYEeCKUX PUTrypax, uX OCHOBHBIX CBOMCTBAX; CPOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh TeoMeTpuYeckue (QUrypbl Ha deprexax, MOACIAX U B peaibHOM
MUpE; IPUMEHEHHE W3YUYCHHBIX CBOMCTB reoMeTpuueckux Guryp u GopMmyn amis
penIeHUs TEOMETPUYECKUX 3a7a4 U 3a71a4 C IPAKTUYECKUM COIEPKAHUEM;

— chOpMUPOBAHHOCTh MPEJCTABICHUNA O TMpoIeccax M SBICHUSIX, HUMEIOIMINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJIBHOM MHUPE,
OCHOBHBIX MOHATHSIX 3JIEMEHTAPHON TEOPHH BEPOSITHOCTEN; YMEHUN HAXOAUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITUM B MPOCTEUIIUX MPAKTHUYECKUX
CUTYaIlUSIX U OCHOBHBIE XapAKTEPUCTUKH CIIyYalHbBIX BEIUYMH;

— BJIQJICHUE HABBIKAMHU MCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IPU
pELICHNHN 3a7a4.

1.4. KonuyecTBO 4acoB Ha OCBOCHHE NMPOTPaMMBbl YUEOHOU JTUCHUTIIIUHBI

MakcumanbHas yueOHas Harpy3ka o0ydaromerocsi — 256 4acoB, B TOM YHUCIIE:
o0s13aTenbHas ayIMTOpHAs yuyeOHas Harpy3ka oOyyatomierocs — 234 yaca.
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2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUIIIAHBI

2.1. O6beM y4eOHOM TUCIUIUIMHBI U BUBI Y4eOHOM paboThI

Bun yueOHo# padoThl O0bem yacon
MakcumaJjibHasi yueOHasi HAarpy3Ka (Bcero) 256
Oo6s13aTesIbHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 234
B TOM YHUCJIC:
Teopernyeckue 3aHATUA 117
[TpakTHUeckue 3aHATHS 117
KoncyabTanuu 8
IIpomexxyTOoUHAs aTTECTALMSA 14
Apyrue ¢popmsl

IIpome:kyTounas arrecrauust (000) koHTpoJ (1 cemecTp)

JK3aMeH (2 cemecTp)

2.2. TemaTu4eCcKuii IJIaH U CoJiepKaHNE YICOHOM TUCITUTLTMHBI

HaumenoBanue Coaepxxanue yuyeOHOTr0 MaTepuasa O0bem YpoBenn
pa3/ieJioB M TeM 4acoB YCBOEHUS
1 2 3 4
PA3JEJI 1 AJITEBPA 112
BBenenue Conep:xxanue yueOHOro MaTepuaJia 4
MaremaTika B  HayKe, TEXHHKe,
DKOHOMUKE, MH(OPMaIIMOHHBIX
TEXHOJIOTUSIX u PaKTUYECKON

nesrtenpHocTH. llenmm  wm 3amaum
U3Y4YECHHUs] MAaTEMaTHKU IPU OCBOCHUU
cnenuanbaocteit CI1O.

IloBTOpEHNE MaTepuana, NpOIEHHOTO
B IIKOJIBHOM Kypce MaTeMaTHKH.
HeiictBuss  Hax — anreOpanyecKUMHU
TPOOSMH. ToxmecTBeHHBIE
npeodpa3oBaHus Dopmyisl
COKPAIIIEHHOTO0 YMHOKECHHUSI.

IIpakTH4eckue 3aHATHSA 2 2

Apudmernueckue  ACUCTBUA  HaAJ
YHCIIaMU, HAXO0XKJIEHUE TPUOIMIKEHHBIX
3HAQYEHWI BEJIWYMH W TOTPEIIHOCTEN
BBIYMCIICHUI (abcomoTHOM u
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OTHOCHTEJIBHOM), CPaBHEHHE YMCIIOBBIX
BBIPaKCHUN
Tema 1.1. Pazeutne | Conep:xkanne yueOHOro Mmarepuajia 6
NOHATHS 0 YHCAe | Lenpie w©  paluoOHAJIbHBIE  YHCIIA. 5
" | leficTBUTENBHBIC YKCTIA. 1-
2 [TpubnmxeHnble BBIUMCJICHHUSL. 5
" | KoMIuiekcHble yncia.
IIpakTHyeckue 3aHATHSA 2

Apudmerndeckue AeHCTBHS HAJl YUCIIAMH,
HaXO0XJICHUC HpI/I6JH/I)KCHHI)IX 3HAYCHUMN
BEJIMYHMH U TIOTPEIIHOCTEH BBIYHCICHUI 2
(aOCOMIOTHOM U OTHOCUTENHLHON),
CpaBHEHHE YHCIIOBBIX BBIPAYKCHHIA.

Tema 1.2. Kopaun, | Coaep:kanue yueOHOro Matepuajia 18

CTENeHH U Kophu u crenenu. Kopuu HarypanbHOU
Jorapu(pmbl CTEIIEHW W3 4YUCIa W HX CBOWCTBA.
Crenenu c palMoOHaIbHBIMU
1. | moka3arensamu, ux cBoiicrBa. CTEIICHH C 2
JEUCTBUTEIbHBIMU MOKa3aTeNSIMU.
CaoiicTBa cTENEHU C JEHUCTBUTEIBHBIM
MOKa3aTeJeM.

Jlorapugm. Jlorapupm quca.
OcHoBHOE JorapupmMuIecKoe 1-2
TOXKIIECTBO. Hecstuunbie u
HaTypanbHble Jorapudmel. [IpaBuna
neiictBuil ¢ norapupmamu. Ilepexon k

2. | HoBoMy ocHoBaHuto. IIpeoOpa3oBanue 2
anredpanvyecKux BBIPAXKEHUH.
ITpeobpazoBanue palMOHATBHBIX,
MppaIOHATEHBIX CTETICHHBIX,
MOKa3aTeIbHBIX U JIOrapU(PMHUUECKUX
BBIPAKCHMUII.
IIpakTHYecKue 3aHATHS 14 2
1 Beluncnenne M cpaBHEHHE KOpHEH. 5

BrinonHenue pacueToB ¢ paJuKalaMH.
Haxoxxnenne 3HAYeHWH CTeIeHel C

2. | pallMOHALHBIMH MMOKa3aTeJIIMH. 2
CpaBHEHHE CTENIEHEH.

3 [IpeobpazoBanus BBIpXKEHUH, 9
COJICPIKaIINX CTCTICHH.

4 Pemenue } UPpaAIMOHATIBHBIX 5
YpaBHCHHUH.
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Bepcus noxymenra - 1

ctp. 10 u3 30 [lepBblii 3K3eMILIIP

KOITHA Ne

Haxoxxnenue 3nadeHuit jorapudma mno
IIPOU3BOJIBLHOMY OCHOBaHUIO. [lepexon
OT OJIHOTO OCHOBAHUS K IPYTOMY.

Bbrurcienue u CpaBHEHUE
norapudmos.

7.

[TuceMeHHas KOHTpOJIbHAs padoTa Mo
teme «Jlorapupmeny

Tema 1.3.
OcHOBEI

Conep:kanue y4eOHOT0 MaTepuaJia

36

TPUTOHOMETPHUU

1.

Pagnannas mepa yrna. BpamarensHoe
JIBUKCHHE.

CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC
YuCIIa.

@opMyIIbI IPUBEACHUS.

DopMyJIbI CITOKEHUS.

@opMyIIbl yIBOCHHUS.

(DOpMy.]'IBI IMMOJIOBUHHOT'O yT'JIa.

OCHOBHBIE TPUTOHOMETPUICCKHEC
TOXKACCTBA.

[[OKa?»aTeJ'IBCTBa TOXICCTB.

© | N oo~ w N

[IpeobpazoBanus MPOCTEUIIINX
TPUTOHOMETPUYECKUX BBIPAKEHUM.

N (NN INDDNIDNINDN

-

[Ipeobpa3zoBanue CYMMBI
TPUTOHOMETPUUECKUX  (QYHKIHUH B
IPOM3BEICHHUE.

[IpeobpazoBanue MIPOU3BEICHUS
TPUTOHOMETPUYECKMX  (QYHKUIUH B
CYMMY. CYMMbI TPUTOHOMETPUYECKUX
(GyHKIMH B IpOU3BEICHHE.

-

Bripaxxenue TPUTOHOMETPUUECKHUX
(GyHKIMH Yepe3 TaHT€HC MOJOBUHHOTO
apryMeHTa.

-

OO6parHsble TPUTOHOMETPUUECKHE
GyHKIMU.  ApKCUHYC, apKKOCHHYC,
apKTaHI'EHC.

IIpakTnyeckue 3aHsATHS

10

PanuanHblii MeTOA WM3MEPEHHsS YTIIOB
BpAILIEHUS U CBS3b C TPAlyCHON MEpOM.

OcHoBHbIE TPUTOHOMETPHYECKHE
TOXAECTBA,  (HOPMYNBl  CIIOKEHUS,
YIBOEHHUSL.

ToxnecTBeHHbIE npeoOpa3oBaHus
MPOCTEHIINX TPUTOHOMETPUUYECKUX
BbIpakeHuil. [IpeoOpa3zoBaHue CyMMbl
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TPUTOHOMETPUYECKNX  (QYHKIMHA B
MIPOU3BEICHNE

[TpeoGpazoBanue POU3BECHUS
4. | TpUTOHOMETpUYECKUX  (QYyHKIHMHA B 2
CYMMY.

[TucbmMeHHast KOHTpOJIbHAS paboTa 1o
5. | reMe «TpuroHomerpuyeckue 2
YpaBHEHHSI»

Tema 1.4.

Coaep:xanue yueOHOro MaTepuaJia 14
DYyHKIUH, UX

CBOICTBA 1 @Oynkmun. OOmacTe ompeneneHuss u
rpadguxu MHO>KECTBO 3HAYCHUII; rpaduk
(yHKIMH, ~ TOCTpoeHHe  rpaduKoB
1. (pyukumii, 3agaHHBIX  Pa3TUYHBIMU 2
Crocodamu. CaoiicTBa GyHKIHN.
MOHOTOHHOCTb, Y€THOCTb, HEYETHOCTD,
OTPaHWUYCHHOCTD, IEPUOUIHOCTb.

[IpomexyTku BO3pacTaHUs u 1-2
yObIBaHMS, HAMOOJIBIIIEE U HAMMEHBIIIEE
3HAuYEHUS, TOYKH AKCTpEMyMa.
CremneHHbIC, MOKa3aTebHbIC,
norapuMuIecKue u
TPUTOHOMETPHUCCKUC GyHKIUH.
ObpatHbie TPUTOHOMETPHYECKHE

GyHKIMH.

IIpakTHYecKue 3aHATHS 10 2

CrenenHass (QyHKIMS: OIpeaeneHue,
1. | cBoiictBa u rpaduk. Ilocrpoenue u 2
YyTeHue rpaduka cTeneHHon GyHKIUH.
[TokazarenbHas GyHKIMS:
omnpeneneHue, coiicrsa. Ilocrpoenue u
yTeHue  rpaduka  moka3aTelbHOI
GyHKIMH.

Jlorapudmuueckas GyHKIUS:
3 | ompenenenmue, CBOWCTBA M Tpaduk.
" | IlocTpoenue, YTEHHE rpaduxa
sorapupMuUIecKor QyHKIHH.
CpoiictBa W  rpaduku  cHHYca,
4. | KocuHyca, TaHTeHCa M KOTaHIeHca. 2
OO6patHble QYHKIMU U UX TpadUKH.
5. | Pemienue npukiagHbIX 3a1a4. 2

Tema 1.5. Conep:xxanue yueOHOTro MaTepuaJia 24

YpapHeHus u VYpaBHEHUSI W CHUCTEMBl YpaBHEHUMU.
HEepaBeHCTBa 1. | PaBHOCHUITBHOCTH ypaBHEHUH, 1 1-2
HEPAaBEHCTB, CUCTEM.
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PanuonainbHsle, UppalMOHANIbHBIE,
OCHOBHBIC TIPUEMBl UX  PEIICHHS.

2. | I3oOpaxxeHne  Ha  KOOpPJIMHATHOM 2
IJIOCKOCTM ~ MHOXECTBA  pELICHUHI
ypaBHEHUH
OcHOBHBIE TPUTOHOMETPUUYECKHE

YPaBHEHHUS M CHUCTEMbI, OCHOBHBIE
crocoObl pemieHust (pa3iokeHue Ha
MHOKHUTEH, BBEJICHUE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA,
rpagu9IecKuii METO.).

[Toka3zaTenbHbIC YpaBHEHUS U CUCTEMBI,
OCHOBHbIE Croco0bl peLeHus
4. | (pa3no’keHHEe Ha MHOYKUTEIU, BBEJCHUE 2
HOBBIX HEH3BECTHBIX, IIOJCTAaHOBKa,
rpaduyecKuil METON).

Hcnonb3oBanue CBOWCTB M rpaduKoB
5. | yHKIMI mpH pemieHuu ypaBHEHUH H 2
HepaBeHCTB. MeTo/1 MHTEpBAJIOB.
[Ipuxinagueie  3amaun. IIpumenenue

MaTeMaTH4eCcKuX METOJI0B TSt
6. | pemieHUsT COAEpIKATENBHBIX 3a/1ad W3 2
pa3nuuHbIX ~ oOnacTtel  Hayku U
MIPAKTHKH.
IIpakTHYecKue 3aHATHS 13 2
Pemenune panroHaIbHBIX "
1. | uppanoHaIbHBIX YpaBHEHUN U 2

HEpPaBEeHCTB. MeTo MTHTEPBAJIOB.
OcHOBHBIE TIPHEMBI pEIIECHUs MOKa3a-
TEJbHBIX YPABHEHHUH U HEPABEHCTB.
Hcnonb3oBaHne CBONCTB U IpadUKOB
3. | mokazaTenbHON (PYHKIMM [T pelieHus 2
YpPaBHEHUI U HEPABEHCTB.

OcCHOBHBIE  TIPHEMBI peleHus
morapuMHUYECKUX  ypaBHEHUH U
4. | HepaBeHCTB, UCIOJIb30BaHUE CBOMCTB U 2
rpadukoB norapupmMuyeckux GyHKIUI
JUIsl pELIEHNs] ypaBHEHUHN U HEPaBEHCTB.
Pemenue TPUTOHOMETPUUYECKUX
ypaBHEHUI u HEPABEHCTB,
5. | UCTIOJIB30BAaHUE CBOMCTB U TpaduKoB 2
TPUTOHOMETPUYECKUX (DYHKIMHA Ui
pelleHrs ypaBHEHUN U HEPABEHCTB.

©®I'bOY BO «Uenl'Y»




DU

M

nHoOpHayku Poccun

denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa3oBaTe’IbHOE YIPESIKACHUE BBICIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yHuBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas nporpamMma y4eOHON TUCIIUTIINHEL
OV/II.01«Maremaruka»
CnernmansHoctr 38.02.01 — DxoHOMMEKA 1 OyXralITepcKHH ydeT (110 OTpacisiM)

Bepcus noxymenra - 1

ctp. 13 u3 30 [lepBblii 3K3eMILIIP

KOITHA Ne

Pemienne cucteM  ypaBHEHHMH U
HepaBeHCTB. PelieHue MPUKIATHBIX
3aza4.

[Ipuxnagueie 3amayu. Mcnosb3zoBaHue
YMEHHMM ¥ HAaBBIKOB  PELICHHUS
YpaBHEHUH B IPAKTHYECKUX 3a1a4.

2 ceMecTp

Tema 1.6.

Conep:kanue y4eOHOT0 MaTepuaJia

10

Koopaunartsl u
BEKTOPBI.

[IpsimoyronbHas (ZiekapToBa) cuUcTeMa
KOOpAMHAT B npocTtpancTtee. Popmyna
paccTosiHus MEXJy JBYMS TOYKaMHU.
VYpaBHeHue cdeppl, MIOCKOCTH U
HPSIMOM.

Bexropel. Monyinb BekTopa. PaBeHcTBO
BEKTOPOB. CnoxxeHue  BEKTOPOB.
YMHOXEHHE BEKTOpa Ha  YHUCIIO.
Pasznoxenne BEKTOpa o
HalpaBJI€HUsAM. YTOI MEXAYy ABYMs
BekTOpaMH. IIpoekius BekTopa Ha OCh.
Koopaunatet  Bektopa. CkanspHoe
IIPOU3BEIEHNE BEKTOPOB.

AKTHYCCKHC 3aHATHSA

Bekropsl. JleWcTBUSA € BEKTOpaMHU.
JlexaproBa cucTemMa KOOpPAMHAT B
IIPOCTpaHCTBE. BeKkTopHOE ypaBHEHUE
MPSIMOM U TUIOCKOCTH.

JleicTBUA HAJ BEKTOpPaMH, 3aJaHHBIMU
koopauHaramu. KoopauHatsl BEKTOpa,
3aJIaHHOTO  IMIPOM3BOJIBHO,  MOAYIb
BEKTOpa, YIrojdl MEXIy BEKTOpamy,
IIPOEKLUs BEKTOPA HA OCh.

VYpaBHEHHE  OKpPYKHOCTH,  cQepsl,
IIJIOCKOCTH. Paccrosinne MEXKIY
TOYKAMH.

Pemenne MaTEMAaTHYCCKUX n
NPUKIIAAHBIX 3a4a4 C UCIIOJIb30BAHUEM
KOOPAWHATHOI'O ME€TOA.

PA3JAEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A

60

Conep:xanue yueOHOro MaTepuaJia
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ctp. 14 u3 30 [lepBblii 3K3eMILIIP

KOITHA Ne

Tema 2.1.
IHocaenoBaTeLHOC
TH, TIPeeabl

IlocienoBaTenbHOCTH. Crooco0sn!
3aaHMsd W CBOMCTBA  YMCIIOBBIX
nocnenoBarenbHoctel.  [lonamue o
npeoeie nocnedo8amenbHOCmu.
Cy1iiecTBoBaHME Tpeeaa MOHOTOHHOU
OTPAaHUYEHHON  MOCJEeI0BATEILHOCTH.
CyMmupoBaHH€e MOCJI€I0BATEILHOCTEH.
BeckoneuHo yOBIBaroIas
r€OMETpUYECKasl TMporpeccus U ee
cymma. [lonstre o mpenene GyHKIHH.
Teopemsl o0 mpenenax. IlpaBumno
HaXOXACHUS  mpeaena  (QyHKIUH.
Brruncnenue npenenoB GyHKIMH.

HpaKaneCRue 3aHATHUSA

[IpaBuia BeIXOJA U3
HeonpenaeneHnoctu (0/0). Beruncnenue
MpeesioB (PyHKIUN.

Tema 2.2

Coaep:xxanue yueOHOro MaTepHaJia

26

IIpousBoanas
pyHkumMu

[Ipupamienre QyHKOHNH W apryMeHTa.
Cpennsis 1 HenpepblBHAsE CKOPOCTb.
[TonsTHE O IPOM3BOIHON (DYHKIUH, €€
reoMeTpUUYeCKuid 1 GU3NIECKUIl CMBICTI.

VYpaBHeHHE KacaTeabHOW K Trpauky
GyHKIIH.

[Ipon3BogHbIE  CyMMBI,  Pa3HOCTH,
MIPOU3BEICHUS], YACTHOT'O, CTEIICHH.

ITonsaTne CII0’)KHOH ¢byHKLNY,
MPOU3BOJHAS  CIIOXKHOW  (DYHKIUH.
IIpousBonHbIe OCHOBHBIX
AJIEMEHTapHbBIX (PYHKINH.

1-2

[Ipu3Haku Bo3pacTaHuss U YObIBaHUSA
GyHKIUU.  OKCTpEMYMbl  (DYHKIIHH.
Onpenenenns MaKCUMyMa 1 MUHUMYyMa

GyHKIUH.

[Ipu3Haku 3SKCTpeMyMOB  (YHKIUU.
ITepoe IIPaBUIIO HAaXO0XJICHUs
9KCTPEMYMOB.

IIpakTHYeckHe 3aHATHA

14

BeiBon gopmyn auddepenunpoBaHus
HHH®YHKHHﬁy:Cay:X1y:u tVv,y=
u*v, y=ulv, cieacTBusl.

[Ipou3BosHBIE  TPUTOHOMETPHUUECKUX
¢byukiuii.  IlpaBuna u  Qopmysl
Qg depeHpoBaHus, Tabaua
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‘ ctp. 15 u3 30 [lepBblii 3K3eMILIIP

KOITHA Ne

IPOU3BOIHBIX 3JIEMEHTApPHbIX
GbyHKIHIH.

[IpousBoaHbIe CTEIEHHON u
MOKa3aTeIbHON (DYHKITUH.

[IpousBoHas norapumuueckoi
hyHKIIHH.

[IpousBonHbIe 00paTHBIX
TPUTOHOMETPUYECKUX (DYHKITHH.

Hawubosbiiee 1 HanMeHbIIIEe 3HAYCHUE
(I)YHKI_[I/II/I Ha OTPE3KE U HAa UHTCPBAJIC.

7.

Pemenne 3amady Ha  BBIYMCICHUE
MIPOU3BOIHBIX CIOXKHBIX (DYHKIIHA.

Tema 2.3.

Coaep:xxanue yueOHOIro MaTepHaJia

18

HccaenoBanue
(ynxuuii ¢
MOMOIIbIO

MPOU3BOIHOM.

Bospacranne u yObiBanue (yHKIHH
(ompenenenue). [Tpusnaku
BO3pacTaHWsi W YOBIBaHUS (YHKIIUH.
[epBoe MIPABUJIIO HaAXOXKJICHUS
HKCTPEMYMOB.

OkctpemyMmbl (yHKIuU. OnpeneneHue
MakCHMyMa W MHUHUMyMa (QYHKIUH.
[Tpu3Haku SKCTpeMyMOB (YHKIIHH.

BBINyKJIOCTH ¥ BOTHYTOCTH KPUBOM.
[Ipu3Haky BBITYKIOCTH U BOTHYTOCTH,
Touku mneperuba. IlpusHak TOUKHM
neperuoa.

Bropoe MPaBUIIO HaXO0XKICHUS
skcTpeMyMoB (yHkiuu. Iloctpoenue
rpaduKoB PYHKIHH.

IIpakTHYeckHe 3aHATHA

10

[TepBoe MIPaBUIIO HaXOXJICHUS
3KCTPEMYMOB. [Ipumenenue
MPOU3BOAHOMN K HCCIICJOBAHUIO
(YHKITMHN Ha SKCTPEMYMBI.

[Ipumenenue MIPOU3BOAHOMN K
HCCIIE0BAHUIO byHKIUU Ha
skcTpemMyMbl. MccnenoBanue GyHKIUH
C MOMOIIBIO MPOU3BOAHOM. [TocTpoeHue
rpauKoB.

Haxoxnenue HauOOJIBIIIETO,
HaUMEHBIIETO 3HAYECHHUSA 51
9KCTpPEMaJIbHBIX 3HaYeHUH PYHKINU.

IIpumeHeHue IIPOU3BOAHOU npu
pEelIeHNU NPaKTUYECKUX 3a]1a4.

Pemenue 3amay o teme.
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Tema 2.4. Coaep:xkaHue yueOHOro MaTepHaJia 12
HHTrerpaJ u ero [lepBooOpaznas u HMHTETPAalL
CBOliCTBa 1. | HeonpenenenHplii HWHTErpam:, ero 2
CBOMCTBA.
OnpeneseHHbId  HMHTETpall, €ro
2. | reoMeTpuueckuii cmpici. @opmyna 2 1-2
HrrworTona -Jleitbuuna.
I[Ipumenenue ONpEAEIECHHOTO
3. MHTerpaja B GU3UKE U TEOMETPHHU. 2
IlpakTHyeckne 3aHATHA 6
Pemienne  3amaHuii.  Ha  HaxO0XKJICHHE
UHTErpajioB (C MOMOULIbIO CBOMCTB U 2
TaOJINLBI). I'eomerpuueckuit CMBICT
OIPEAEIEHHOr0 HHTErpaa.
dopmyna  o0bema  Ten  BpamleHUS. 2
[IpumeHeHne uHTErpaja IpU PELICHUU 2
F€OMETPUUYECKUX 3aJ1au.
Pemenue 3a1a4 ¢ HOMOIIbIO OIPEEIIEHHOTO 2
MHTETpaJa.
PA3JIEJ 3. TEOMETPUA 46
Tema 3.1 Coaep:xanue yue0HOro MaTepHaJia 14 1-2
IIpsimble u Jlornueckass CTpyKTypa TI'€OMETpHHU.
IUIOCKOCTH B 1 AKCHOMBI M CJEICTBUS M3 aKCHOM. 5
NPOCTPAHCTBE " | Bzaumuoe pacrosoxxeHue JIBYX
IPSIMBIX B IPOCTPAHCTBE.
9 [TapanienbHOCTh NPSAMOM U MIIOCKOCTH. 9
" | IlapamienbHOCTB MIIOCKOCTEM.
[lepnieHAUKYIAPHOCTE  OPSAMOM U
3 | IMIOCKOCTH. [IepnieHquKymsp 51 5
" | HaKJIOHHAsA. Yroa MexAy MNpsMOil u
IUIOCKOCTBIO0. /IByrpaHHbIi yrooi.
Yron MEXIY IJIOCKOCTSIMH.
[lepnieH IUKYISIPHOCTD JIBYX
4 IIJIOCKOCTEM. I'eomeTrpuueckue 5
" | npeoOpazoBaHus IIPOCTPAHCTBA:
napajuleJIbHbIE TEPEHOM, CHUMMETpPHs
OTHOCHUTEJIbHO IJIOCKOCTH.
[TapamnenbHOE IIPOEKTUPOBAHMUE.
5 [1omanes OpPTOrOHATBHOM MPOEKIIHH. 5
" | I306paxenue IIPOCTPAaHCTBEHHBIX
dburyp.
IIpakTHYecKue 3aHATHS 4 2
1 IIpoekuus npsMON Ha IIOCKOCTb. 5
" | Yron Mexay npssMoil M MII0OCKOCTBIO.
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Bepcus noxymenra - 1

ctp. 17 u3 30 [lepBblii 3K3eMILIIP

KOITHA Ne

2.

Teopema o Tpex nepneHauKyIspax.
Pemenue 3agay mo reme

Tema 3.2.

Coaep:xanue yueOHOT0 MaTepHaJia

32

MHororpaHHMKH
U KpYIJible Teja

Bepmmnsl, peodpa, rpaHu
MHOT'OI'PaHHUKA. PasBeprka.
MHororpanseie  yriael.  Beimykibie
MHOrorpaHHuku. Teopema Dilnepa.
[Ipu3ma. [Ipsimas u HaKJIOHHAA MTPU3Ma.
IIpaBuibHas npusma.

[Mapannenenunen. Ky6. ITupamuna.
[IpaBunbHas nupamuga. YcedeHHas
nupamMua.

Terpasap. Ceuenus kyOa, mpu3mbl U
NUPAMUBI. IIpencraBnenue 0
IIPaBUJIBHBIX MHOTOTpaHHHMKaX
(Terpa’ap, KyO, OKTa’aAp, OOAEKadIp,
HUKOCAdIP).

[unuHap 1 KOHYC. Y CEUYEeHHBIH KOHYC.
OcHoBanue, BBICOTA, O60oKoBas
MIOBEPXHOCTb, 00pa3yoIas, pa3BepTKa.
OceBple  ceueHHU M CEYCHMS,
IapajuIe]IbHbIE OCHOBaHUIO. POpMyIIbI
IJIOIIAAM TOBEPXHOCTEN LMIMHApA U
KOHYyCa.

Hlap u cdepa, uX  ceyeHHUS.
KacatenpHast 10CKOCTh K cdepe.

Ob6beMm u ero U3MEpEHHE.
WuTerpanbHas Gopmyia oobema.

DopmyIsl o0bema KyOa,
NPSIMOYTOJIBHOTO  MapajJiesienunesa,
IIPHU3MbI, HUJIMHAPA.

dopmyna o6beMa MUpamMuJIbl U KOHYCA.

®opMynbl 00bEMBI IIapa M TUTOMIATH
chepol. Ilogobue Tten. OTHOIIEHUS
MJIOMIaeH TMOBEPXHOCTEM U 00BEMOB
[MOTOOHBIX TEI.

AKTHYECCKHC 3aHATHUSA

14

[Mapannenenunen. Ky6. Cummerpus B
KyOe u mapamienenunene. CedeHus B
npusme, Kyoe.

Pemrenne 3a1a4d Ha ceyeHusI.

Tena Bpamenus. LwimHIp, KOHYC,
YCEUECHHBIN KOHYC. PasBeprka.
Onementsl. OceBble  CEUEHUS U

CCUCHUS, MApaJIJICJIbHBIC OCHOBAHMUIO.
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ctp. 18 u3 30 [lepBblii 3K3eMILIIP

KOITHA Ne

[Imomane MOBEPXHOCTH  IWIMHAPA,
KOHYCa, yCEUEHHOI'0 KOHYyCa

Pemenne 3amau  Ha  HaxXOXIEHHE
IJIOIIAM  TOBEPXHOCTH  IWJIMHAPA,
KOHYCa, yCEUYEHHOTO KOHYca.

Pemenne 3agau  Ha  BBIYMCICHHE
IUIOLIa/Ied TOBEPXHOCTEW M3YUYEHHBIX
TeJl.

Pemenne 3amay  BBRIYMCICHUC o0beMa
KOHYCa U YCCUCHHOT'O KOHYCa, 1Iapa.

Hcnonp3oBaHne yMEHHH M HABBIKOB
[IPH PEIICHUH MPAKTHYECKUX 3a1a4 Ha
BBIYHCIICHUE pa3IHYHbBIX
MIPOCTPAHCTBEHHBIX dburyp
BBIYHCIICHHE 00BEMOB
MHOTOTPaHHHKOB.

PA3JIEJT 4. KOMBUHATOPHUKA, CTATUCTUKA K
TEOPUSA BEPOATHOCTEU

16

Tema 4.1.

Coaep:xxanue yue0HOIro MaTepHaJia

DJIeMeHThI
KOMOMHATOPUKH

OCHOBHBIE ITOHSITUSI KOM6I/IHaTOpI/IKI/I.
3ajaun Ha MOJICYET YKCIIa PA3MEILICHUMN.
[TepecTranoBOK, coueTanuil. Pemenue
3aja4 Ha epe6op BapUaHTOB.

®opmyna 6unoma Herotona. CBoiicTBa
OMHOMHHAIBHBIX KO (OUIIMEHTOB.
TpeyronsHuk Ilackais.

HpaKTuqecm[e 3aHATHSA

Tema 4.2.

Coaep:xanue yue0HOro MaTepHaJia

10

DJIeMeHTbI TeOpHH
BEPOATHOCTEH

1.

CoOpiTHE,  BEpPOSITHOCTH  COOBITHS,
CJI0’KEHUE U YMHOKEHUE BEPOSITHOCTEN.
ITonsaTHEe 0 HE3AaBUCUMOCTH COOBITHIA.

JluckperHass  ciaydaliHas  BEJIMYMHA,
3aKOH ee pacnpenencHus. Uuciosbie
XapaKTEPUCTUKH JCKPETHOMN
ciy4anHoM BenuuuHbl. IloHsATHE O
3aKOHE OOJIBIINX YHCEN.

IIpakTHYeckHe 3aHATHA

Cnoxuple  coObiTUA.  BeposiTHOCTB
CIIO)KHBIX  coObITHi. Ilpumepsl Ha
HaxO0XXJICHHE  BEPOSTHOCTEH  CyMM
COBMECTHBIX 1 HECOBMECTHBIX COOBITUI
W TPOU3BEIAECHUS  3aBUCUMBIX U
HE3aBUCHMBIX COOBITHH.
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Bepcus nokymenra - 1 ctp. 19 u3 30 [lepBblii 3K3eMILIIP KOITUA Ne

Pemenne 3amau Ha BBIYHCIICHUE
2. | BEpOATHOCTEH TMPOCTBIX M CIIOKHBIX 2
COOBITHI.

Pemenne mpakTHyYecKMX 3amad  Ha
3. | BBIYHCIIEHUE YUCIOBBIX XapaKTEPUCTUK 2
JCB.

N

Tema 4.3. Conep:kanue y4eOHOT0 MaTepuaJia

DJIeMeHThI IIpakTHYecKue 3aHATHS 2 2

MaTeMaTH4YeCcKoM [IpencraBnenue AaHHBIX  (TAOJHIIBI,
CTATHCTHKH nuarpammbel, rpaduku).  Breibopka.
UucoBble XapaKTePUCTHKH BBIOOPKH:
1. | cpennee apudmernueckoe, MenuaHa, 2
JTUCIIEPCUsS, CpelHee KBaJpaTHUYHOE
OTKJIOHEHHE. PelmeHne npakTUIecKuX
3a7a4 MAaTEMAaTHYECKOM CTATUCTUKH.

Bcero: 234

JUIss  XapaKTepUCTUKH  YpPOBHS  OCBOCHHsS  Y4eOHOro  maTepuaia
UCIIOJIB3YIOTCS CIIeIyIONe 0003HAUCHHS:

1 — o3HaKOMUTEIbHBIN (y3HABAHHE paHEe U3YUCHHBIX O0BEKTOB, CBOWCTB);

2 — pCTIPOAYKTHBHBIA  (BBIIIOJIHEHHE  JICATCIBHOCTH 110  00pasily,
WHCTPYKITUU WM TT0J] PYKOBOJICTBOM);

3 — IPOAYKTUBHBIN (TJIAHUPOBAHWE M CaMOCTOSITEIbHOE BBITIOJTHCHHE
NeATEIbHOCTH, pelIeHre MPOOJIEMHBIX 3aa4).

3. YVCJIOBUS PEAJIN3AIINM PABOYEIl TTPOTPAMMBI YUEBHOM
T CTUTIIAHBI

3.1. TpeGoBaHusi K MUHUMAIBPHOMY MaTE€pPHATbHO-TEXHHUECKOMY 00€CTICYCHUIO

Kabuner mateMaTMKd W MaTeMAaTHYECKUX IUCIUILIMH — ydeOHas ayauTopus
Ne300 (454119, Yensbuncka o6i1., r. Yensounck, yiu. Kponmranrckas, a.10)
Oo6opynoBanue: yueOHast MeOesb, TOCKa yUeHUYeCcKasi HACTeHHasl, pabouue MecTa
st 30 oOyuaromuxcs, pabodee MecTo TmpernojaBaresiss. MynbTUMEIUWHBIN
KOMILJIEKC, TOPTATUBHBIN (HOYTOYK, IEMOHCTPAIMOHHBINA IKPaH, IPOSKTODP).
JleMOHCTpallMOHHOE 000pYy/IOBaHWE W YYCOHO-HAIISIIHBIE MOCOOMS: Yy4cOHBIC
TUTAKAThI, CXEMBbI, TAOJTHIIBI.

[IporpammHuoe obecnieueHue:
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1. MS Windows 10. JIunien3uu 6eccpounsie. Jloroop Ne K-0033 ot 31.01.2019r.
2. MS Office 2016. JIuuien3uu 6eccpounsie. [foroBop AD-44-82-18 ot 14.02.2019.
3. 1O «AntuBupyc Kacnepckoroy, auneH3nonusiii forosop Ne 1013/K-2773 ot
11.12.2017r.

4. CIIC «I"apant», norosop Ne K-2841-P ot 11.12.2018r.

5. CIIC «KoncynpTanT», cornamenue o corpyaanyectse Ne 31 20.05.2003r.

3.2. Undopmarmonnoe obecrieueHrne o0yyeHusl.

[lepeuenb peKOMEHIYyEMBIX Y4eOHbIX U3JaHuM, WHTEepHET-pecypcos,

JOTIOJIHUTEJIBHOW JINTEPATYPBI.

1. baspun, . V1. MaTematuka [DIeKTpOHHBIN pecypc] : yueOHUK U MPAKTUKYM
s CIIO / W. U. baBpun. — 2-e u3., nep. u gon. — Mocksa: FOpaiit, 2022,
— 616 ¢. — Pexum moctyma: Www.biblio-online.ru/book/E70A2C44-5195-
AG7E-B71E-77DOEEB49640

2. bapaymkun, B. B. Marematuka. DineMeHTHI BBICIICH MAaTeMaTUKH: yYEOHHUK
[DnekTponHbIii pecype] : B 2 1. T. 2./ B. B. bapaymikun, A. A. IIpokodseB. —
MockBa : KVYPC, WH®PA-M, 2018. — 368 c. — (Cpennee
npodeccruoHanbHOe oOpa3oBaHHe).— URL:
http://znanium.com/catalog/product/974795

3. boromomnos, H. B. Marematuka [DnextponHsIit pecypce] : yueonuk ms CITO /

H. B. boromonosg, I1. . Camoiinenko. — 5-¢ uza., mep. u non. — Mocksa:
IOpaiit, 2022. — 401 ¢. — (Cepus : IIpodeccuonansaoe oOpa3oBaHue). —
Pexum moctyma: www.biblio-online.ru/book/D70C4F85-E465-42CA-BBD3-
F7EC185EB415

4. boromouos, H. B. Matemaruka. 3agaun ¢ pemeHusIMu [ DJIeKTPOHHBINA pecypc]
: yaeobHoe nocobue mis CIIO : B 2 4. Y. 1. / H. B. boromonoB. — 2-¢ u3.,
ucrip. u gpon. — Mocksa: HOpaiit, 2022. — 439 c¢. — (Cepus
[TpodeccnonanmbHoe oOpazoBanue). — Pexxmm mgoctyma:  Www.biblio-
online.ru/book/C1FB959D-9DES-43C8-838D-BB7FE441593D

5. Bricuiasg marematvika [DJIEKTPOHHBIA pecypc]| : YUEOHUK U MPAKTUKYM IS
CIIO / M. b. XpunynoBa [u ap.] ; nox obm. pea. M. b. Xpunynosoii, 1. W.
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[piranok. — MockBa : Opaiit, 2022. — 472 c¢. — Pexum nocrymna:
www.biblio-online.ru/book/79006 A6A-C94E-438B-AADE-B32FC5E081D5
6. HanasuH, A. A. MateMatuka [ DeKTpoHHBIA pecypc] : yueoHuk / A. A. lagasH.
— 3-e u3 ., ucnp. u gorn. — Mocksa : UHOPA-M, 2018. — 544 ¢. — (Cpennee
podeCCHOHATEHOE o0pa3oBaHuUe). — URL:
http://znanium.com/catalog/product/967862
7. Hamuurep, B. A. Martematuka: oOpaTHble TPUTOHOMETpPUYECKHE (DYHKIIUU.

Pemenue 3agau [DnekTpoHHBIN pecypce] : yueOHoe mocodue mist CIT1O / B. A.
HNanunrep. — 2-e u3f., ucnp. u gomn. — Mocksa: FOpaiit, 2022. — 147 ¢. —
Pexum moctyma: www.biblio-online.ru/book/F4A133C0-CC26-4C87-90EO-
3D52F4503709

8. Hamuurep, B. A. Marematuka: TpPUTOHOMETPUYECKHE YpaBHEHHUS U

HEpaBEeHCTBA [DJIEKTPOHHBIA pecypc] : yuebHoe mocoodue mna CIIO / B. A.
HNamuarep. — 2-e u3A., ucnp. u gom. — Mocksa: FOpaiit, 2022. — 136 ¢. —
Pexxum moctyma: www.biblio-online.ru/book/A4D15FE3-2443-4C23-8669-
FB30D812F357

9. Hopodeena, A. B. Maremaruka [DnexkTpoHHbli pecypc] : yueoHuk st CITIO /
A. B. lopodeeBa. — 3-e u3x., nep. u gon. — Mocksa: FOpaiit, 2019. — 400
c. — Pexum pocryma: www.biblio-online.ru/book/2185825C-147C-4D0OF-
81C6-AA0B980D3DB9

10.KamraroBa, ®. P. Beicmmas wmaremarmka. OOmias anreOpa B 3amadax
[DnexTpoHHBIN pecypc] : yueoHoe nmocodue st CI1O / @. P. Kamanosa, U. A.

Kamanos, T. H. ®omenko. — 2-¢ uza., nep. u gon. — Mocksa: FOpaiit, 2018.
— 171 ¢. — Pexum gocrtyna: www.biblio-online.ru/book/9B388E83-D878-
4FA5-A619-27900A5AA05E

11.Kpemep, H. III. Maremaruka s koyuieqxed [DJIEKTpOHHBIM pecypc]| :
yuebHoe nocobue st CI1O / H. III. Kpemep, O. I'. Koncrantunora, M. H.

®puaman ; noxa pen. H. 1. Kpemepa. — 10-e uzn., nep. u gon. — Mockaa:
HOpanit, 2018. — 346 c¢. — Pexum goctyma: Www.biblio-
online.ru/book/D1C3E5CB-6347-41C1-B161-94782774D897

12.Matematuka [DnekTponHsIi pecypce] : yueonuk nist CITO / O. B. Tarapuukos
[1 op.] ; mox obmr. pen. O. B. TarapaukoBa. — Mocksa: FOpaiit, 2022. — 450
c. — Pexum nocryma: www.biblio-online.ru/book/C5CE6CBE-1780-4B37-
9A97-B1011D00AEFC
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13.[1aBmouenko, HO. B. MaremaTtuka [DneKTpoHHBIA pecypc]| : y4eOHUK U
npaktukyM s CITO / FO. B. [Tasmrouenko, H. III. Xaccan ; mox o611, pen. 1O.
B. IlaBmrouenko. — 4-¢ uszf., nep. u gorn. — Mocksa: FOpaiit, 2018. — 238 c.
—  Pexum gocryma:  www.biblio-online.ru/book/773FABOF-0EF8-4626-
945D-6A8208474676

14.Cenpix, U. 0. Maremaruka [DIeKTpOHHBIN pecypc]| : y4eOHHUK U IPAKTUKYM
st CITO / U. 10. Cenpix, 1O. b. I'pebenmmkos, A. FO. IlleBeneB. — Mocksa:
Opaiir, 2018. — 443 c¢. —Pexum goctyma:  Www.biblio-
online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

3.3. YcnoBus peanuzanuu paboyeit mporpaMmbl JJ1si HHBAJIUJIOB U JIMI C
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbBS

OOyueHne UHBAIUIOB U JIHUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBBS
OpraHU30BaHO COBMECTHO C JPYTUMU O0YYAIOIIMMHUCS.

Jlnst ocBOeHUs y4eOHOU JUCIUIUIMHBI B (POHIE OMOIMOTEKN U JIEKTPOHHO-
OMOJMOTEUHBIX CHUCTEMaX HMEETCSl OCHOBHAs U JOMOJIHUTENIbHAs ydeOHas
JuTepaTypa B BUJIE AIEKTPOHHBIX JIOKYMEHTOB.

B JeKIMOHHBIX ayauUTOPHUSX O0OOpPYAOBaHBI CIEHUAIBHBIE MECTa C
BO3MOKHOCTBIO Pa3MEIICHUSI CTYICHTOB HAa KPECJIEe-KOJSICKE U MOAKIIOUECHHS K
ANEKTPUYECKON CETU TEXHUYECKUX CPEJICTB O0YUCHUSI.

[Ipu mnpoBeneHuu mNpoUEAYpPHl OIEHUBAHUS PE3YJIHTATOB OOYUYCHUS
WHBAIMIOB M JIMI] C  OTFPAHUYECHHBIMM  BO3MOXKHOCTSIMU  3I0POBBS
MpeyCMaTPUBACTCSl UCIIOJIH30BAHUE TEXHUYECKUX CPEACTB, HEOOXOIUMBIX UM B
CBSI3U C UX UHAUBUIYAIHHBIMU OCOOCHHOCTSMHU. JlaHHBIE TEXHUUECKUE CPEICTBA
MOTYyT OBITh TIpeACTaBieHbl PerMoHaNbHBIM = y4e€OHO-HAYYHBIM LIEHTPOM
MHKJII03UBHOTO 0OpazoBanus Yenl'V.

3.4. B ciiyyae peanuzanuu AUCUUILIMHBI C UCIIOJIb30BAaHUEM SJIEKTPOHHOTO
oOy4eHHs, JUCTAHIMOHHBIX  OOpa30BATEIBHBIX  TEXHOJIOTHA  OOIIeHue
00yJaroImMXcsl ¥ MPEroiaBaTeisi OCYIIECTBIISICTCS B PEKUME PEaTbHOIO BpEeMEHHU
OHJIAMH-JIEKIUK (BeOWMHApHI), 4YaThl, BHUJICOKOH(PEPEHIIUH WU OTI0KEHHOTO
Bpemenu (Moodle, ¢opymbl, 2JIeKTpoHHass TOYTa, COIMAJIbHBIE CETH,
MECCEH]IPKEPHI).

©®I'bOY BO «Uenl'Y»



http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1
http://www.biblio-online.ru/book/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1

Muno6pnayku Poccun
@enepanbHOE rocyapcTBEHHOE OI0KETHOE
@V} o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckmii rocynapctBeHHsi yHuBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemx Yenl'y

Pabouas nporpamMma y4eOHON TUCIIUTIINHEL
OV/II.01«Maremaruka»
CnernmansHoctr 38.02.01 — DxoHOMMEKA 1 OyXralITepcKHH ydeT (110 OTpacisiM)

Bepcus nokymenra - 1 ‘ ctp. 23 u3 30 ‘ [lepBblii 3K3eMILIIP ‘ KOITUA Ne

Bonbiuryto yacte BpeMeHH OOydarolIUecss CaMOCTOSITENIBHO pabdoTalT ¢
yuyeOHO-MeToqu4YecKUMH  MaTepuaiamMu. CTyIeHTbl HMEIOT BO3MOXHOCTb
KOHCYJIbTUPOBATHCS € IIPENOAaBaTENIEM 10 BCEM BOIIPOCAM, BO3HUKAIOIIUM B XOJ1€
CaMOCTOSTENbHOM padoThl mocpeactsom Moodle, hopymoB, 351€KTPOHHOI TOYTHI,
COLIMAJIBHBIX CETEN, MECCEHIKEPOB.

JlocTyn oOyd4aromuxcst K y4eOHBIM pecypcaMm B PEKUME OTJIOKEHHOI'O
BPEMEHH, CaMOCTOSITEIbHOM PabOTHI OCYIIECTBISIETCS Yepe3 CeThb MHTEPHET B
yI0OHOM JJIsl HETO MECTE, BpEMEHU U TEMIIE.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMUSI YYEBHOI
T CHUTILIAHBI

KoHTponib u oOleHKa pe3yabTaTOB OCBOCHUS Y4E€OHOW JUCITUTUIMHBI
OCYIIECTBISIETCS MPENOAABATEIIEM B MPOLIECCE IPOBEACHUS IPAKTUYECKUX
3aHATHH, 2K3aMEHa, a TaK)K€ BBIMOJHEHUS OOYyYarOUUMUCS WHIUBUIYATIbHBIX
3a1aHUM, IPOEKTOB, UCCIECIOBAHNMN.

DopMbI U METOJIbI KOHTPOJISI U OLICHKU PE3YJIbTATOB O0yUCHHUS:

Tekymmui KOHTPOJIb: TECTUPOBAHUE, KOHCIEKTUPOBAHUE, OTYETHI IO
MPaKTUYECKUM 3aHSITUSIM, BHEAYIUTOPHON CaMOCTOSTENIbHON padoTe.

[TpoMexxyTOUHBIN KOHTPOJIb: Apyrue GOpMbI KOHTPOJIS, IK3aMEH.

[Ipy HEOOXONMMMOCTM UWHBAIMIAM U JHIAM C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMA  3JI0POBbSI IIPEIOCTABIISECTCS JONOJHUTEIBHOE BpeMs s
IIOArOTOBKU OTBETA HAa DK3aMEHE.
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XapakTepuCcTHKA OCHOBHBIX BH/I0B YUeOHO 1esiTeIbHOCTH CTY/€HTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BH/IOB /IeATEJIbHOCTH CTY/JA€HTOB (Ha
YPOBHE Y4eOHBbIX JIeiicTBH)

BBenenue

O3HaKOMJICHHUE C POJIbI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(OPMALIMOHHBIX TEXHOJIOTHSIX U MPAKTHUYECKOH JIeATEIbHOCTH.
O3HaKOMJIEHUE C HEJISIMU U 33J]a4aMH U3y4YEeHUsI MaTeMaTUKU MPU
ocBoeHnu npodeccuii CI1O u cnenmansuocteit CI10

AJI'EBPA

Pa3Burne monsatus
0 4YHcJIe

BeinonHenne apudMeTnueckux JeMcTBUM HaJl YUCIIaMH, coyeTas
YCTHBIE U MUCbMEHHBIE IPUEMBI.

HaxoxneHre npuOImKeHHbIX 3HAYeHUH BEJIMYMH U ITOTPELIHOCTEH
BBIUMCICHUH (a0COMIOTHON U OTHOCUTEIILHON); CPABHEHNE YHCIIOBBIX
BBIPKEHUM.

Haxosxnenne ommrOoK B MpeoOpa3oBaHMUSIX M BEIYMCICHUSIX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMbl)

Kopuu, crenenu,
JOorapu(pmbl

O3HaKOMJICHHUE C TOHSATHEM KOPHS N-Ii CTENEHU, CBOWCTBaMU
paZvKaJIOB U NPAaBUJIAMH CPaBHEHMS KOPHEH.

DOopMyJIMPOBAHHE ONIPENEICHUS KOPHS U CBOWCTB KOPHEH.
BbruncieHne U CpaBHEHUE KOPHEH, BBIIIOJHEHUE IPUKUIKN
3Ha4yeHus1 KopHs. [IpeoOpa3zoBaHne YMCIOBBIX U OYKBEHHBIX
BBIPAKECHUM, COACPIKALUX PAJIUKAIIBL.

BrInosmHeHNE pacueToB 1Mo (GopMyiaM, COAEpKalluM paauKabl,
OCYILECTBIISIE HEOOXOIMMBIE MOACTAHOBKH U IPeoOpa3oBaHMsL.
OnpeneneHne paBHOCUIBHOCTH BbIpaXEHUH ¢ panukanamu. Pemenue
MPPALMOHAIIBHBIX YPaBHEHUI.

O3HaKOMJICHHE C TOHATHEM CTENIEHH C JeMCTBUTEIbHBIM
[MOKa3aTEIIEM.

Haxox1eHne 3Ha4YeHU cTeneHu, UCI0JIb3Ys TPU HE0OXO0IMMOCTH
MHCTPYMEHTAJIHBIE CPELICTBA.

3anucbIBaHUE KOPHS N-i CTENIEHU B BUJIE CTETIEHHU C IPOOHBIM
MoKazareiaeM U Hao0opOT.

DopMyJIMpOBaHNE CBOMCTB CTENEHEN. Brluncienue crenenen ¢
palMOHAIBHBIM [1I0KA3aTENEM, BBIITOIHEHUE TIPUKUIKHA 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COIEPIKAIINX
CTEIIEH!, IPUMEHSS CBOMCTBA. PelleHne noka3aTenbHbIX YpaBHEHU.
O3HaKOMJIEHHE C TPUMEHEHNEM KOPHEW U CTENIEHEN IIpU
BBIYVMCIICHUH CPEHUX, IEJICHUU OTPE3KA B «30JI0TOM CEUECHHUM.
PeleHne MpUKIIaIHBIX 33/1a4 Ha CJI0KHBIE TPOLICHTHI

IIpeoOpa3oBanue
anredpanyecKnx
BbIPAaKEHN I

BrimoHeHNE peoOpa3oBaHuil BRIpAKECHHH, MpUMEHEHHE (PopMyII,
CBSI3aHHBIX CO CBOWCTBAMU CTETICHEH U JTorapu(MoB.
Ornpezenenne 00J1acTi JOMYyCTUMBIX 3HAUYEHUN JTOTapru(PMUIECKOTO

BbIpakeHUs. Perenne norapuMu4eckux ypaBHEHHH.

©®I'bOY BO «Uenl'Y»




Muno6puayku Poccun

DU

denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
00pa3oBaTe’IbHOE YIPESIKACHUE BBICIIET0 00pa30BaHUs

«Yensbunckmii rocynapctBeHHsi yHuBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemx Yenl'y

Pabouas nporpamMma y4eOHON TUCIIUTIINHEL
OV/II.01«Maremaruka»
CnernmansHoctr 38.02.01 — DxoHOMMEKA 1 OyXralITepcKHH ydeT (110 OTpacisiM)

Bepcus noxymenra - 1

ctp. 25 u3 30 [lepBblii 3K3eMILIIP KOITUA Ne

OCHOBbBI TPUTTOHOMETPUHN

OcHOBHBIE TOHATHUSA

3y4yeHne paluaHHOr0 METO/1a U3MEPEHUS YIJIOB BpALICHUS U UX
CBSI3M C IpagycHOI Mepoil. 300paxkeHne yriaoB BpalleHUs Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €r0 PACIIOIOKEHUEM.

DopMyIHpoBaHUE OIPEIeTICHUN TPUTOHOMETPHUUECKUX QYHKIUH [
YTJIOB ITIOBOPOTA U OCTPBIX YIVIOB IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BsCHEHUE HX B3aUMOCBSI3H

APKTAHI'CHC YHCJIAa

OcHoBHBIE [ IpiMeHEHNE OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB AJIs
TPUTOHOMETPHYECKHe [BHIYUCICHUS 3HAUEHUI TPUTOHOMETPUUYECKUX (QYHKIUHN 110 OJJHOH U3
TOKAECTBA HUX
IIpeo6pa3oBanusi  [MI3yyeHne 0oCHOBHBIX (YOPMYJI TPUTOHOMETPHH: (POPMYJIbI CIIOKEHUS,
npocTemux YIIBOCHHUS, TIPEOOPa30BaHMI CYMMBI TPHTOHOMETPHUECKUX (DYHKITHIA
TPUTOHOMETPUYECKHUX B IPOM3BEICHUE U IPOU3BEACHUS B CYMMY U IIPUMEHEHUE TIPU
BbIpaKeHU i BBIUMCICHUH 3HAUEHUSI TPUTOHOMETPUYECKOTO BHIPAKEHUS U
YIIPOLLEHHUS €ro.
O3HaKOMJIEHHE CO CBOWCTBAMU CUMMETPUHU TOUYEK HA €IMHUYHON
OKPY’KHOCTH M ITPUMEHEHHE UX I BbIBOA (hOPMYII IPUBEICHHUSI
IIpocreiimme Pemrenue no gpopmynam u TPUTOHOMETPUIECKOMY KPYTY
TPUTOHOMETPHUYECKHe [IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUH.
YPaBHEHHS U [TprmeHeHre oOUIMX METOJIOB pPELIeHHs YpaBHEHUH (IIpUBEIEHUE K
HepaBeHCTBa ITMHEHHOMY, KBaJJpaTHOMY, METOJI pa3JI0KeHUsI HA MHOXKHUTEIH,
3aMEHbI IEPEMEHHOMN ) IPU PELLIEHUU TPUTOHOMETPHUUECKHUX
YPaBHEHHH. Y MEHHME OTMEUaTh Ha KPYTe PEIIEHU IPOCTENINX
TPUTOHOMETPUUECKUX HEPABEHCTB
ApKCHHYC, O3HaKOMJIEHHE C TIOHATHEM O0paTHBIX TPUTOHOMETPUUYECKUX
APKKOCHHYC, (b yHKITHIA.

M3yuenue onpeneneHnil apkCuHyca, apKKOCUHYyCca, apKTaHT€HCa
uucia, opMyIHpoOBaHUE UX, H300paKEHNE HA EUHUIHON
OKPY>KHOCTH, IPUMEHEHUE TP PEHICHUU YPAaBHEHUI

®YHKIIUU, UX CBOM

ICTBA U T'PAOUKU

DOyHKUUH.
Ilousitue o
HENpPepPbIBHOCTH
byHkunn

(O3HaKOMJICHHE C TOHATHEM NIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN
MEX1y IIepEMEHHBIMU.

O3HaKOMJIEHHE C TIOHATHEM TpaduKa, onpeeneHue
MPUHAJJIEKHOCTH TOUKH rpaduky ¢pyHKiuu. OnpeaeneHue no
(dbopmyIe nmpocTeiiiel 3aBUCUMOCTH, BUa ee rpaduka. Beipaxxenue
1o ¢popMyIie OJHON MEPEMEHHON Yepe3 APyTHeE.

O3HaKOMJIEHHE C onpeeneHrneM QyHKINU, GOpPMYJIMPOBAaHHUE €TO.
Haxoxaenue obiactu onpesesieHus U 001acTy 3HaYeHUH PpyHKInN
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CgoiicTBa (pyHKUIMH.
I'padguyeckas
HHTepIpeTanus.
IIpumepsl
(GyHKIMOHAIBHBIX
3aBHCHMMOCTeil B
peajibHBIX Mpoueccax
U AIBJICHUSAX

O3HaKOMJIEHHE ¢ TpUMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B
[pEAJIbHBIX IIpOLECCaxX U3 CMEXHBIX TUCHUIUINH.

O3HaKOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKIECHUSIMHU HEKOTOPBIX
CBOWCTB JINHEIHON 1 KBapaTUIHONW (DYHKIIHIA, IPOBEICHHUE
MCCIICI0BAHUS JIMHEHHOM, KYCOYHO-TMHEHHOM, TpOOHO-TMHEHHON 1
KBapaTUIHON (hyHKIMIA, TOCcTpoeHue ux rpadukos. [locrpoenue u
yTeHue rpadukoB pyHkuuid. MccnenoBanue GyHKINHN.

CocrtapieHue BUI0B (GYHKIUH 110 TaHHOMY YCIIOBHIO, PELICHUE 33124
Ha SKCTPEMYM.

BrinonHeHue npeoOpa3oBaHuii rpaduka QyHKINH.

OopaTHble QyHKIUN

W3ydenue nowsamus oopamuou (hyHkyuu, onpeaeneHue Buaa u
nocmpoenue epaguxa 0opamuoi yHKyuu, HaxoxrcoeHue ee oobracmu
onpeoenenus u ooracmu 3uavenuu. [Ipumenenne cBOMCTB GpyHKINN
[PU UCCIICIOBAaHUH YPABHCHHUN U PEIICHUH 33/1a4 Ha SKCTPEMYM.
O3HAKOMJICHHE C TIOHSITHEM CIIOKHOU (DYHKIIUU

CreneHHble,
NOKa3aTeJbHbIe,
Jorapupmuyeckue u
TPHUTOHOMETPHYECKHE
¢pynkuun. OdpaTHbie
TPHUTOHOMETPHYECKHE
GyHkunn

Brraucnienne 3Ha4eHUN GYHKINH 0 3HAYEHUIO apTyMEHTA.
OnpezneneHye NOJI0KEHNUs TOUKU Ha TpaduKe 110 ee KOOpIuHaTaM U
Ha000pOT.

lcrionb30BaHue CBOMCTB (DYHKIMIM /U1 CpaBHEHUsI 3HAYSHUN
CTETeHeH 1 JTorapuQmoB.

[TocTpoeHue rpaKOB CTENEHHBIX U JOrapuPpMUUECKUX HYHKLINH.

PerieHue noka3zaTelbHbIX U JIOrapu(pMUUECKUX YPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHHE C TOHATHEM HENPEPBIBHON NEPUOAUUECKOM
byHKIIMH, GOpMYNIHpOBaHUE CBOWCTB CHHYCA M KOCUHYCA,
MOCTPOCHHE UX IpauKOB.

O3HaKOMJIEHHUE C TOHATHEM FapMOHUYECKUX KOJeOaHUil 1
MpUMepaMu TapMOHMYECKUX KoJIeOaHUH /1JIs1 OMMCaHUs POLIECCOB B
(bu3KKe U Jpyrux o0NacTIx 3HaHUS.

O3HaKOMJIEHHE C TIOHSATHEM Pa3pbIBHOM MEPUOANYECKON (YHKIIUY,
(hopMyIMpOBaHNE CBOICTB TAHI€HCA U KOTAHT€HCA, IOCTPOEHUE UX
rpauKoB.

[IprmeHeHne CBOMCTB PYHKIMI JUIsl CpaBHEHUS 3HAUCHUM
TPUTOHOMETPUUYECKUX (DYHKLNH, peIIeHUs] TPUTOHOMETPHUECKUX
YPaBHEHUM.

Ilocmpoenue epaguxos o6pamHbIX MpueoHOMEMpPUYecKux GYHKYu
u onpeoenenue no 2paguKam ux coUCMS.

BrinonHenne nmpeodpa3zoBanus rpaduKoB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

©®I'bOY BO «Uenl'Y»




Muno6puayku Poccun
@enepanbHOE rocyapcTBEHHOE OI0KETHOE
@V} o0pa3oBaTeNnbHOE YIPEKICHUE BHICIIIET0 00pa30BaHUs
«Yensbunckmii rocynapctBeHHsi yHuBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemx Yenl'y

Pabouas nporpamMma y4eOHON TUCIIUTIINHEL
OV/II.01«Maremaruka»
CnernmansHoctr 38.02.01 — DxoHOMMEKA 1 OyXralITepcKHH ydeT (110 OTpacisiM)

Bepcus noxymenra - 1

ctp. 27 u3 30 [lepBblii 3K3eMILIIP KOITUA Ne

IlocaenoBaTeIbLHOCTH

(O3HaKOMJICHHUE C MIOHATHEM YHMCIOBOU ITOCIEN0BATEIbHOCTH,
crioco0amH ee 3a/laHusl, BBIYUCIICHUSIMU €€ YJICHOB.
O3Hnaxomnenue ¢ NOHAMUEM npeoeia nociedo8amenrbHOCHU.
O3HAaKOMJICHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psiia Ha IpUMEpE BBIUMCIIEHUS] CYMMbI OECKOHEYHO yOBIBaOLIEH
TEOMETPUYECKON ITPOTPECCUMN.

Perienue 3a/1a4 Ha IpUMEHEHUE (POPMYJIIbI CyMMbI OECKOHEYHO
yOBIBaIOIIE r€OMETPUUECKON TPOIPECCUU

IIpousBoaHas u ee
NpUMeHeHHue

O3HaKOMJICHHE C IOHATHEM IIPOU3BOIHOMN.

M3yuenne u GopMyIHpPOBaHUE €€ MEXaHHUECKOTO U
reOMETPUYECKOT0 CMbICIIA, U3YYEHNUE AJITOPUTMA BBIUYUCIICHUS
IIPOU3BOJHON HA IPUMEPE BBIUNCICHUS MTHOBEHHON CKOPOCTH U
YTJI0BOTO KO3 PUIMEHTa KacaTeIbHOM.

CocraBiieHHE YpaBHEHUs KacaTelIbHOM B 00IIIEM BHJIE.

Y cBoeHue mpasui 1uddepeHupoBaHys, Ta0INLbI TPOU3BOIHBIX
DIIEMEHTAPHBIX (DYHKIHNA, TPUMEHEHUE 11 T depeHIIMPOBaHUS
(byHKLUH, cCOCTaBIEHUs ypaBHEHUs KacaTeIbHOM.

l3yueHre TeopeM O CBS3HM CBOMCTB (DYHKIIMU M IPOU3BOIHOM,
(bopMynHpOBKa UX.

[TpoBeneHuE ¢ TOMOIIBIO POU3BOTHON HCCIEI0BaHUS (DYyHKIINH,
3alaHHOM (POPMYIITOH.

'YcTaHOBIIEHUE CBSA3H CBOMCTB (DYHKIIMU M MIPOU3BOAHOM 110 UX
rpadukam.

I I[ppuMeHeHne MPON3BOHOM JIUIS PEIICHMS 3a]]a4 Ha HaX 0K ICHHE
Har0OJIBIIEr0, HAUMEHBIIET0 3HAUYSHHSI U Ha HaX0XKJICHHUE
DKCTpEMyMa

IlepBooOpa3nas u
HHTerpaJ

O3HaKOMJIEHHE C TIOHATHEM MHTErpaia u nepBoodpasHoil. M3yuenue
[paBHJia BEIYMCIICHUS TEPBOOOpa3HON U TeopeMbl HbloToHa—
JleitOHua.

Pemenue 3a1ay Ha CBsI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIYHMCIICHHE IEPBOOOPA3HOI 1 JaHHOM (QYyHKIIMH.

Perenuie 3a1a4 Ha IPUMEHEHUE UHTETpasia JJis BHIYUCICHUS
(bU3MUeCKUX BEJTMYMH U IUIOIaAeH

YPABHEHUSA U HEPABEHCTBA

YpaBHeHNS U CHCTEMBI
YPaBHeHUil
HepaBencrBa u
CUCTEMBI HEPABCHCTB
¢ IBYM IlepeMEeHHbIMHU

(O3HaKOMJIEHHE C IPOCTENIIINMHU CBEJEHUSAMH O KOPHSX
QnreOpandeckux ypaBHEHUN, HOHATUSMU UCCIIEOBAHNS YpaBHEHUN
Y CUCTEM YpaBHECHUM.

3yueHne TeoOpuH paBHOCUIIBHOCTH YPaBHEHUN U €€ IPUMEHEHHS.
IloBTOpEHME 3alIUCU PEIICHNS CTAHAAPTHBIX YPABHEHUN, IPUEMOB
MpeoOpa3oBaHus YpaBHEHUHN JJIsl CBEACHUS K CTAaHJAPTHOMY

YPaBHEHHIO.
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Perienue paloHalbHbIX, UPPALlMOHATIBHBIX, IOKA3aTEIbHbBIX U
TPUTOHOMETPUUYECKUX YPABHEHUH U CUCTEM.

lcrnionb30BaHue CBOMCTB U IrpaMKOB (PYHKIMM U1 pereHus
ypaBHeHHA. [IoBTOpEHE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Perienue ypaBHEeHHH ¢ IPUMEHEHUEM BCEX NTPUEMOB (Pa3/I0KEHUs Ha
MHOYHTEJIH, BBEJCHUSI HOBBIX HEM3BECTHBIX, ITOJICTAHOBKH,
rpaguIecKkoro MeToa).

Perienue cucteM ypaBHEHHI C IPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HaKOMJIEHHE € OOIMMH BOIIPOCAMU PELICHUSI HEPABEHCTB U
MCTIOJIb30BaHUE CBOMCTB U TpaduKoB (HYHKIMIA PU pEHICHUN
HEPaBEHCTB.

Perienue HEpaBEHCTB M CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3INYHBIX CLIOCOOOB.

[TpruMeHeHne MaTeMaTHYECKUX METOOB JJISl PEIICHUS
coJiepKaTeNbHbIX 3ajlay U3 pa3IMyHbIX 00JacTell HAyKH U MPAKTUKH.
MHTEepnpeTHpOoBaHNE PE3yabTaTOB C YUETOM PEaNbHBIX OrpaHUYCHHUH

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHoOBHBIE MIOHATHUHA
KOMOUHATOPUKH

M3ydyeHue npaBuiia KOMOMHATOPUKY U IPUMEHEHUE TP PELICHUN
KOMOWHATOPHBIX 3a/1a4.

PernieHrie KOMOMHATOPHBIX 3a/1a4 METO0M Iiepedopa U 10 IpaBUITy
YMHOXKEHHUS.

O3HaKOMJICHHUE C MOHATUSIMU KOMOMHATOPUKU: PA3MEIIEHUSIMH,
COUYETAaHUSIMU, IEPECTAHOBKAMHU U (hOpMyJIaMH Il UX BBIUYUCIICHUS.
OO0bsicCHEHHE U IpUMEHeHue GopMyJI 1711 BBIUKUCICHHS pa3MeLeHHH,
MEPEeCTaHOBOK U COYETAHU MPH peLlIeHUH 3ajay.

O3nakomieHue ¢ GuHoMoMm HetoToHa u Tpeyronsaukom Iackars.
PerieHue npakTHUECKUX 3ajlay C UCIOJIb30BAHUEM MOHATHH U
NpaBKU KOMOMHATOPUKHU

DJleMeHTbI TEOPUHU

I/I3yquI/Ie KIIaCCUYICCKOI'0 OIPEACIICHUA BEPOATHOCTH, CBOICTB

JaHHBIX (TA0JUIIBI,
auarpaMmsl, rpagpukn)

BepPOsATHOCTEM BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEMN.
PaccmoTpeHue MpuMepOB BBIUUCIIEHUS BEPOATHOCTEN. Pelenne
3a/iay Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITHIA
IIpencraBienue O3HaKOMJIEHUE C MPEICTABIEHUEM YUCIOBBIX JAHHBIX U UX

XapaKTEePUCTUKAMHU.
Perenne mpakTUYECKUX 3a7a4 Ha 00paOOTKY YMCIIOBBIX JAHHBIX,
BBIYMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUSA
[Ipsimbie 1 mu1ockocTu BOOpMYyINpPOBKA U IPUBEJICHNUE JOKA3AaTENIbCTB IPU3HAKOB B3aUMHOI'O
NMPOCTPAHCTBE [PACIIONOKEHU NPSIMBIX U TUIOCKOCTEN. Pacnio3HaBaHue Ha yepTexax

M MOJIEIIAX Pa3IMYHBIX CIIy4aeB B3AMMHOI'O PACIIOIOKEHUS MPAMBIX
U IJIOCKOCTEH, apryMEHTHPOBAHUE CBOUX CYXKICHUMU.
DopMyITUPOBAHUE OMIPEAECICHUM, TPU3HAKOB U CBOMCTB
[apauiebHbIX U NEPIEHAUKYIISAPHBIX IJIOCKOCTEH, IByTPAHHBIX U
IIMHENHBIX YIJIOB.

BrinonaeHue IMOCTPOCHUA YTJIOB MCKAY MPAMBIMH, Hp}IMOI‘/’I nu
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MI0CKOCTBIO, MEKY IUIOCKOCTSIMU T10 OIIMCAHUIO U PACIIO3HABAHUE
WX Ha MOJIETISIX.

[ [pyMeHEeHnEe TPU3HAKOB M CBOMCTB PACIIOJIOKEHHUS IIPSIMBIX U
[JIOCKOCTEW IPU PEIICHUH 3a4a4.

300paskeHre Ha pUCYHKaX U KOHCTPYHMPOBAHHUE Ha MOJEISIX
MEPIEHIUKYJIPOB U HAKJIOHHBIX K INIOCKOCTHU, MPSMBIX,
[apaJUIEIIbHBIX IUIOCKOCTEH, YIJIOB MEXAY NPAMOM U INIOCKOCTBIO U
000CHOBAaHHE NIOCTPOEHHUS.

PenieHue 3a1a4 Ha BEIYACIICHUE FEOMETPUUECKUX BEIIMYHUH.
OnuceIBaHUE PaCCTOSTHUS OT TOYKHU JI0 IIIOCKOCTH, OT NMPSAMOM 10
MJIOCKOCTH, MEXKAY IUIOCKOCTSIMHU, MEXAY CKPEILNBAOIIUMUCS
MPSMBIMH, MEKIY IIPOU3BOJIBHBIME (DUTYpPaMU B IIPOCTPAHCTBE.
DopMyIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM Cy1eCTBOBaHMs, CBONCTBA).

300pakeHre Ha YepTeKax U MOJIENIAX PacCTOSIHUA U 0OOCHOBaHUE
cBOUX CyxaeHui. OnpeeneHre U BEIYUCICHUE PACCTOSIHUHN B
npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeopeM MIaHUMETPUH s
penieHus 3aaay.

O3HaKOMJICHHUE C TOHATHEM NapAJUIEIBHOTO IPOCKTUPOBAHUS U €T0
cBolicTBaMu. Popmynuposanue meopemuvl 0 nIOWAOU
OPMO2OHAILHOU NPOEKYUU MHO20Y20NbHUKA.

[IprmeHeHne Teopuu 1151 000CHOBAHUS IOCTPOECHUM U BHIYMCICHUH.
APryMEHTHUPOBAaHUE CBOUX CYKIEHUN O B3aMMHOM PACIIOJIOKECHUH
[IPOCTPAHCTBEHHBIX (QUTYD

MHOTOTpaHHUKH

Onucanue U XapaKTEpUCTHKA Pa3JIMYHbIX BUJIOB MHOIOIPaHHUKOB,
[EPEUYHCICHNUE UX DJIEMEHTOB U CBOWCTB.

300pa’keHrie MHOTOIPaHHUKOB U BBIIIOJHEHNE TIOCTPOEHUS Ha
M300paXEHUSIX U MOJENISIX MHOTOTPAaHHHUKOB.

BblynciieHNE IMHEWHBIX DJIEMEHTOB U YITIOB B IIPOCTPAHCTBEHHBIX
KOH(UTYypalusxX, apryMEHTUPOBAHUE CBOMX CYXIACHUM.
XapaKkTepuCTUKa U U300pakeHUe CeUEHUs, pa38epmKu
IMHO202PAHHUKOG, BBIYMCIICHHE IUIOIIAIEH TOBEPXHOCTEN.
[TocTpoeHne npocTeHIUX cedeHnit Kyoa, MPpU3MBbl, THPAMU/IBL.
[TpumeHneHue (HakToB U CBEIEHUN U3 IUTAHUMETPHH.
O3HaKOMJIEHHE C BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(hopMyTUPOBaHHUE ONPECICHUI U CBOMCTB. XapaKTEePUCTHKA
CUMMETPHUU TEJ BPALLEHUS] © MHOTOTPAaHHUKOB.

[ I[ppuMeHeHne CBOMCTB CHMMETPHH NIPU PEIICHHUH 3a/1a4.
Vcrionb30BaHuE NPHOOPETEHHBIX 3HAHUMN JJIs1 UCCIIEIOBAHUS U
MOJECIINPOBAHNUS HECIIOKHBIX 3a/1a4.

300pakeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBIIIOJTHEHUE PUCYHKOB
110 YCJIOBUSM 3a/1a4

Tes1a 1 MOBEPXHOCTH
BpalleHus

O3HaKOMJIEHHE ¢ BUJAMH Tell BpalleHus, GopMyTupOBaHUE HX
ONpEeAEeICHUN U CBOMCTB.
DopMyIHpPOBAHKE TEOPEM O CEUEHUH I1apa MIOCKOCThIO U
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MJIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepuCTHUKa 1 U300paskeHNe TN BPALICHUS, UX PA3BEPTKH,
CEUCHMSL.

Pemenue 3a1a4 Ha IOCTPOEHHUE CEUEHUM, BBIUMCIICHUE JUIMH,
paccTosHuM, yrios, miomaaei. [IpoBeaeHne noka3zaTenbHbIX
pacCcyX/I€HUH IIpU PEIICHUH 3aj1au.

[IprMeHeHre CBOMCTB CUMMETPUH NIPH PEILICHUH 3ajiay Ha Tella
BpallleHUsl, KOMOMHALINIO TEl.

11300pakeHrie OCHOBHBIX KPYIJIBIX T€Jl U BBIIOJIHEHUE PUCYHKA 110
YCIOBHIO 3a]1a4u

HN3mepenus B
reoMeTpuu

O3HaKOMJIEHHE C MOHATHAMH IUIOIAAN U 00beMa, AaKCHOMaMU U
CBOMCTBAMH.

Perenuie 3a/1a4 Ha BBIYHUCIICHHE MJIOMIAACH MIOCKUX QUTYp C
MPUMEHEHUEM COOTBETCTBYIOIIUX GopMy v (paKTOB U3
MJIaHUMETPHUH.

3y4yeHne TeopeM O BBIUUCICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEJl,
peleHre 3a7a4 Ha MpuMeHeHue GopMyI BEIYUCICHUS 00bEMOB.
M3ydenue GopMyIt Juist BBIYMCIEHUS TUIOIIA e TOBEPXHOCTEN
MHOT'OTPAaHHUKOB U TE€J BPALLICHUS.

O3HaKOMJICHHE C METOJIOM BBIYMCIIEHUS TUIOIIA U [IOBEPXHOCTH
cdepsl. Pemienue 3a7a4 Ha BRIYMCIICHHE TUIONIA/IeH TOBEPXHOCTH
[IPOCTPAHCTBEHHBIX TEJ

Koopannarts! u
BEKTOPBI

O3HaKOMJICHHE C TOHATHEM BeKTOpa. M3ydeHue nekaproBoi
CHUCTEMBI KOOPJAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE 1O 3aJaHHBIM
KOOPJMHATAM TOYEK U IJIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.
HaxoxeHne ypaBHEHUN OKPY>KHOCTH, c(hepbl, TNIOCKOCTH.
BoelunciieHre pacCTOSHUN MEKY TOYKAMH.

3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH, ITPaBUJI Pa3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKIACHUS
KOOPJHMHAT BEKTOPA B POCTPAHCTBE, MPABHJI JEHCTBUN C BEKTOPAMH,
3alaHHBIMU KOOPJAMHATAMH.

[ I[ppuMeHeHne TeopHuH NPY PEIICHUH 3a7a49 Ha JEHCTBUS C BEKTOPAMH.
M3yueHue CKasIpHOTO IIPOU3BEIEHUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUs MPSIMOM M TUIOCKOCTH. [IpuMeHenne Teopun npu
[PELICHUH 3a]1a4 Ha IEHCTBHS C BEKTOPAMH, KOOPAUHATHBIN METOL,
IIPUMEHEHNE BEKTOPOB JUIsl BBIYMCIIEHUS BEIMYUH YIJIOB U
[PaCCTOSIHUM.

O3HaKOMJICHHE C JOKA3aTeJIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aUMHOM PACIIOJIOKEHHUHU NPSMBIX U INIOCKOCTEHN C UCIOIb30BaHUEM
BEKTOPOB
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