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TIpoduis noayyaemoro npohecCHOHAIBHOTO 00Pa30BaHUs IPU PEATU3AIUH IPOTPAMMEBI CPEIHEr0 00IIero 00pa3oBaHUs:
TEXHOJIOTUYECKUIA

YTBEPXKJICHHOTO YU€HBIM COBETOM yHHUBepcuTeTa oT 19.04.2022 mportoxoin Ne 13.

Pabouas nporpamma omoOpeHa Ha 3acenanuu 11K
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JIMYHasA MOJANHCH WHUOHAJBI, (I)aMI/IJ'H/I}I



1. OBJIACTh IPUMEHEHUW A PABOYE ITPOT'PAMMBI

1.1 | obecnicueHme C(bOpMI/IpOBaHHOCTI/I HpeﬂCTaBﬂeHI/Iﬁ O COLMAJIBHBIX, KYJBTYPHBIX U HCTOPUYCCKUX (baKTopax CTaHOBJICHUS
MaTCMaTHUKH,

1.2 | oOecneueHue C(l)OpMPIpOBaHHOCTI/I JIOTUYECKOIr0, aJITOPUTMHUICCKOI'O U MATEMATHICCKOI'O MBIIIJICHUS

1.3 [ obecrieuenne chopMUPOBAaHHOCTH YMEHHH MPUMEHSTDH IOJTyYSHHBIE 3HAHUS [IPU PELICHUH Pa3INIHbIX 3a/1ady;

1.4 | obecnieuenre chopMUPOBAHHOCTH MPEACTABICHHIH O MATEMaTHKE KaK 4acTH O0IICYeIOBEYECKOM KyJIbTYPHI,
YHHUBEPCAIBHOM SI3bIKE HAYKH, MIO3BOJISIOIIEM OIKMCHIBATH M U3y4aTh PeajIbHbIE POLIECCH U SBJICHUSL.

2. MECTO YUYEBHOI'O ITPEJMETA B CTPYKTYPE OGPA3OBATEJILHOM TPOT'PAMMBI

Huxon (pazgen) OIL: ITYI1.01

2.1 | TpeGoBaHus k npeaBapUTEIHLHOI MOATOTOBKE 00y4Yalouierocs:

2.1.1 | ActpoHomust

2.1.2 | dusuka

2.1.3 | UadopmaTika

2.2 | Jucuuniaunbl (MOIYIU) M NPAKTHKH, A5 KOTOPHIX 0CBOEHHE JAHHON AMCUMIJIMHBI (MOAYJIsl) HEOOX0AMMO KaK
npeanecTByoniee:

2.2.1 | UadopmaTrka

2.2.2 | Maremaruka

2.2.3 | Maremaruka

3. 0EJN U 3AJAYH YYEBHOI'O ITIPEJIMETA - TPEBOBAHMUS K PE3YJIBTATY OCBOEHHUE YYEBHOTI'O
NNPEIMETA

OK 01: BoioupaThb criocodsl pemieHus 3a1a4 npodeccuoHaIbHOI 1eATeTbHOCTH, TPUMEHUTETBHO K PA3JIMYHbIM
KOHTEKCTaM

OK 02: OcyuiecTBJISITH NOUCK, AHAJIM3 U HHTEPNpeTanui0 uHGopMannyu, HeoOX0 M MOFi 1/l BBITIOJIHEHUS 33124
Nnpo¢ecCHOHAIBLHOM AeATeJbHOCTH

OK 03: Ili1anupoBaTh M pean30BbIBaTh COOCTBEHHOE NMPO(eccHOHAIbHOE U IHYHOCTHOE Pa3BHTHE

OK 04: PaboTaTh B KOJLJIEKTHBE U KOMaH/e, 3PpPeKTHBHO B3aUMO/elicTBOBATH C KOJIJIEraMH, PYKOBOJACTBOM, KJIHEHTAMHU

OK 05: OcyuiecTBJISITh YCTHYIO M MUCbMEHHYI0 KOMMYHUKALMIO HA TocyJapcTBeHHOM si3biKe Poccuiickoii @enepanun ¢
Y4eTOM 0C00eHHOCTeli COMATBHOIO H KYJIbTYPHOTO KOHTEKCTA

OK 06: IIposiBASITH IPaKAAHCKO-MATPHOTHYECKYIO MIO3MLNIO, JEMOHCTPHPOBATH 0CO3HAHHOE NOBeIeHHEe HA OCHOBE
TPaAUIHOHHBIX 001U eT0BeYeCKHX IIeHHOCTel

OK 07: CopneilicTBOBATH COXpaHEHUIO OKPY KaIOLIel cpeabl, pecypcocdepeskeHno, 3¢pPpeKTHBHO 1elicTBOBATH B
Ype3BBIYAHHBIX CUTYAILUSIX

OK 09: Ucnonb3oBaTh HH(POPMALMOHHBIE TEXHOJIOTHH B MPO(eCcCHOHAIBLHOM AeATeIbHOCTH

OcBoeHne coep:kaHus y4eOHOTo npeaMeTa odecnevYnBaeT JOCTHKeHHE 00YUAIOIIMMHCS CJIeAYIOUIUX Pe3yabTaTOB:

3.1 | InuHOCTHBIX:

3.1.1 | cbopMupOBaHHOCTH MPEACTABICHUN O MaTEMAaTHKe KaK YHHBEPCAILHOM SI3bIKE HAYKH, CPEICTBE MOICITUPOBAHHS SIBICHUIH
U MPOLECCOB, 00 HIIESX U METOAAX MaTEeMAaTHKH;

3.1.2 | HOHUMaHHE 3HAYMMOCTH MAaTEMATHKH I HAyYHO-TEXHHUUECKOTr0 Tporpecca, CPOPMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K 9acTH OOIIeYeIOBEYeCKON KyJIbTyphI uepe3 3HAKOM-CTBO C UCTOPHUEH pa3BUTHUS MaTEeMAaTHUKH, YBOIIOLIACH
MaTEeMaTUYECKHX HJICH;

3.1.3 | pa3BUTHE JTOTMYECKOTO MBIIIIEHHS, IPOCTPAHCTBEHHOTO BOOOPAXKEHHS, AITOPUTMUYECKOH KyJIbTyphl, KDHTHYHOCTH
MBIIIEHHS Ha YPOBHE, HEOOXOAUMOM AT OyAy1iel mpodecCHOHAIBHOM AeATEIbHOCTH, Ul TPOAODKEHUS 00pa30BaHus U
caMo00pa30BaHHs;

3.1.4 | oBnageHue MaTeMaTHYECKUMU 3HAHMSIMHU U YMEHHSAMH, HEOOXOIMMBIMH B TIOBCEAHEBHOM KU3HHU, JUISI OCBOCHHUS CMEXHBIX
€CTECTBEHHOHAYYHBIX UCIUIUIMH U JUCIUILIAH IPO(hECCHOHAIFHOTO UK, IS MOIyYeHHs 00pa3oBaHus B 001aCTsX, HE
TpeOYOLMX YriyOJIICHHOH MaTeMaTHYECKON MTOATOTOBKH;

3.1.5 | rTOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CAaMOOOPa30BaHNIO, HA MPOTSHKEHHN BCEH JKM3HH; CO3HATENbHOE
OTHOIIEHHE K HETIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHON NMPoQecCHOHAIBLHOM 1 00I11eCTBEHHON
JeATEIHOCTH;

3.1.6 | TOTOBHOCTb U CIIOCOOHOCTB K CAMOCTOSITEILHON, TBOPYECKOM U OTBETCTBEHHOM J€s-TEILHOCTH;

3.1.7 | TOTOBHOCTbH K KOJIJICKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHHKAMHU B 00pa30BaTeNIbHOM, O0IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, IPOSKTHON U IPYTUX BUIAX JEA-TEIbHOCTH;

3.1.8 | oTHOIIEHHE K ITPpOdecCHOHATBHOM ASTENEHOCTH KaK BO3MOYKHOCTH YJacTHsl B pellie-HUH JINYHBIX, OOLIECTBEHHBIX,
rOCYJJapCTBEHHBIX, OOIEHAIMOHAIBHBIX ITPOOIIEM;

3.2 | MeTranpeaMeTHBIX:




3.2.1

YMEHUE CaMOCTOATEIIbHO ONIPEACIIATE HEIN ACATCIBHOCTH U COCTABJIATD IJIaHbI A€A-TCJIBHOCTH,; CAMOCTOATCIIBHO
OCYHECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH ACATCIbHOCTD,; UCIIOJIB30BaTh BCE BO3MOXHBIC PECYPCHI IJIA
JOCTHXKCHHUS ITOCTAaBJICHHBIX ueneﬁ U peajin3alliy IJIaHOB JCATCIIbBHOCTH, BLIGI/IpaTL YCIICUIHBIC CTPATEIUU B PA3JIMYHBIX
CUTYyalusix;

322

yYMEHHE MPOJTYKTUBHO OOIIATHCS U B3aUMO/ICHCTBOBATh B MTPOIIECCE COBMECTHOM JIESI-TEIbHOCTH, YIUTHIBATh MTO3HIHU
JPYTUX YYaCTHHKOB JACATEIBHOCTH, 3(p(PEeKTHBHO pa3pemars KOH(IUKTHI,
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BJIaJICHUC HaBbIKaMH HO3HaBaTeJ’IBHOI71, y‘{e6H0-I/ICCJ'Ie,£[0BaTeJ'ILCKOI71 u HpOGKTHOfI ACA-TCJIbHOCTHU, HaBBIKaMU pa3pCIICHUA
lTpO6J'IeM; CIIOCOOHOCTH U TOTOBHOCTD K CaMOCTOATECIIbBHOMY ITO-UCKY METOJOB PECIICHUS IPAKTUYECKUX 3a/iaY,
IIPUMCHCHUIO PA3JIMIHBIX METOIOB ITO3HAHUS,

324

TOTOBHOCTB U CIIOCOOHOCTB K CAMOCTOSTENbHON HHPOPMAMOHHO-TI03HABATENHHON IESTENFHOCTH, BKIIOYast YMEHHUE
OPHEHTHPOBATLCS B PA3IMYHBIX HCTOYHUKAX MH(GOPMAINU, KPUTHUECKU OLIEHMBATh U HHTEPIIPETHPOBATH HHPOPMALHIO,
MOJIy4aeMyI0 U3 Pa3IMYHBIX UCTOYHUKOB; BJIaJICHUE SI3IKOBBIMHU CPEJICTBAMHU — YMEHHE SICHO, IOTHYHO M TOYHO H3JIaraTh
CBOIO TOUKY 3p€HHMs, UCIIOJIb30BaTh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA,

3.25

BJIaJICHUC HaBbIKaMH MO3HaBaTEILHOU perJ'IeKCI/II/I KaK OCO3HaHHA COBEPIIACMBIX L[eﬁ-CTBHﬁ 1 MBICJIUTEJIBHBIX IMIPOLECCOB,
UX pe3yJIbTaTOB U OCHOBaHHﬁ, T'paHUl] CBOETO 3HaHUA YU HE3HAHUA, HOBBIX IMO3HABATCIIBHBIX 3a4a4 U CPEIACTB UX
JOCTHKCHUS,

3.2.6

LEeNeyCTPEMIICHHOCTD B IIOMCKaX M MPUHATHU PELIEHHH, COOOPa3UTENbHOCTD M HHTYHUIIHS, Pa3BUTOCTD IPOCTPAHCTBEHHBIX
MIPEJCTaBJICHUIT; CTOCOOHOCTH BOCIIPHHUMATD KPAacoTy U TAPMOHHUIO MHPA;

3.3

IpenmeTHsbIx:

3.3.1

c(hOpPMHUPOBAHHOCTH MPE/ICTABICHUI O MATEMAaTHKe KaK YaCTH MHPOBOW KYJIBTYPBI M O MECTE MAaTEMAaTHKH B COBPEMEHHON
LUBHIN3AIMH, O CIIOCO0aX OMHCaHMs Ha MATEMaTHYECKOM SI3bIKE SIBJICHUH PeabHOTrO MHUPA;

C(l)OpMPIpOBaHHOCTL HpeHCTaBJIEHI/Iﬁ 0 MaTeMaTUYECKUX MOHATHUAX KaK O BAKHEHIIINX MaTeMaTUUYECKUX MOICIAX,
TIO3BOJIAIOMINX OMMHUCBHIBATH U U3YYaTh PA3HBIC IIPOLECCCHI U ABJICHUA; IOHMMAaHNEC BO3MOXHOCTH aKCHUOMATHYICCKOT O
TIOCTPOCHHNA MAaTEMAaTHICCKUX TeOpHﬁ;

BJIaJICHUE METOJIaMH JIOKa3aTeJILCTB U aJITOPUTMOB PEIICHHS, YMEHHUE UX MPUMEHSTH, IPOBOUTD J0Ka3aTeIbHbIC
paccy>XIeHus B XOJIe PElLIeHus 3a/1a4;

BJIaJICHUE CTaHAapPTHBIMU NPHEMaMH PELICHUS PAllHOHAJIBHBIX H HPPALMOHAIBHBIX, TOKAa3aTENbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUI U HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAaHHE TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM, B TOM
YHcie U1 MOMCKa My TH PeIeHNUs ¥ WIUTIOCTPAlMU PEeIlleHNs ypaBHEHUH U HEPaBEHCTB,

c(hopMHPOBAHHOCTH MPEJCTaBICHNIT 00 OCHOBHBIX NMOHATHIX MATEMaTHIECKOTO aHA-TH3a U UX CBOHCTBAX, BIAICHHE
YMEHHEM XapaKTepu30BaTh MoBeeHHe (QyHKINH, HCIIOTb30BaHNE OMYICHHBIX 3HAHUH /TS OTMCAHNS U aHAIN3a
peaibHbIX 3aBUCUMOCTEI;

3.3.6 | B1ageH1e OCHOBHBIMH MOHSATUSIMHU O INIOCKHUX U MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, UX OCHOBHBIX CBOICTBAX;
c(hOpPMHUPOBAHHOCTh YMEHHMS PACIIO3HABATh HAa YEPTEXaX, MOJE-IAX U B PEAIbHOM MHUPE T'eOMETpUIECKUE (HUTYPBI;
[IPUMEHEHUE U3YYEHHbBIX CBOHCTB reOMEeTpUIecKUX (Guryp u Gpopmyst s perieHns: reoMeTpUIecKUX 3a4ad U 3a1ad ¢
IPaKTUYECKUM COAEPKAHUEM;

3.3.7 | cbopMuUpOBaHHOCTH MPEACTABIECHUH O ITpoLeccaxX U SBIECHUSAX, UIMEIOLIUX BEPOATHOCTHBIM XapakTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B peaJbHOM MUpE, 00 OCHOBHBIX IOHATHSX JJIe-MEHTAPHOH TEOPUH BEPOSITHOCTEIl; yMEHUI HAXOAUTH U
OILICHUBATh BEPOSATHOCTH HACTYIUICHHS CO-OBITHI B IIPOCTEHIINX MPAKTHIESCKUX CUTYAI[HAX M OCHOBHBIE XapaKTEPHCTUKH
CIIy4yaiHbIX BEJTUYHH;

3.3.8 | B1ageHNEe HaBBIKAMU HCIIOIb30BAHNUS FOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPH PEILEHUH 3a1a4.

4 . TEMATHUYECKOE IINTAHUPOBAHHE
Kox HaumeHnoBanue pa3zesioB U TeM /BHJ Cemectp / | YUacos | Kommneren- | Jlutepary | Aktusu | Ilpumedanue
3aHATUSA 3aHATHA/ Kypc 197071 pa Hnte
PaKT.

Pasnen 1. BBenenne




1.1

MaremaTrKa B HayKe, TEXHUKE,
9KOHOMHKE, HH()OPMAIIMOHHBIX
TEXHOJIOTHSIX ¥ PAKTHUECKON
nesrenbHOCTH. L{enu 1 3a71a4uu U3ydeHus
MaTEMAaTHKH TIPH OCBOCHHU
crenmansrocteii CITIO /Jlex/

OK 01 OK

02 OK 03

OK 04 OK

05 OK 06

OK 07 OK
09

JI1.1J11.2
JI1.3J12.2

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH

1.2

HpI/IMeHeHI/Ie MaTeMaTU4YCCKHUX METO/JI0B
JUIA peIICHUA COACPIKATCIIBHBIX 3a/1a4 U3

Pa3IHYHBIX 001acTeil HayKH U MPAaKTHKH.

Wnrepnperanus pe3ynbTara, y4er
peaybHBIX orpaHudeHni YncmoBas
¢byskuusa. CriocoObl 3ajaHns PYHKIHH.
O0acTh ONpeneeHus U MHOXECTBO
3HavyeHuil Gpyunkuuu. ['padux
¢byukuu. /Kone/

Paznen 2. Anredpa




2.1

Llenblie ¥ panoHaIbHBIC YHCIIA.
JleficTBUTENIbHBIC YKCIIA.

To4uHOe U MPUOIKEHHOE 3HAUCHUS
BEJMYUHEIL. [IpaBuiia OKpyTIICHHUS.
AGcontoTHast 1 OTHOCUTEJIbHAS
MOTPELIHOCTH IPHOIIDKEHUSL.
[MorpenHocTH apupMETHUSCKIX
nericteuil. BepHbie udpbl npuOIMKeHNUS.
Berruncnenus mo nmpaBuiiaM BepHBIX TGP
IMoHsITHE O KOMIUICKCHBIX YHCIIAX.
Pelenne KBapaTHOTO ypaBHEHUS C
JICUCTBUTEIBHBIME KO PUITHSHTAMH U
OTpH-LATENEHBIM AUCKPUMHHAHTOM Ha
MHO>KECTBE KOMIUIEKCHBIX YHCEIT
[MonsTHe 00 ypaBHEHHH, HEPaBEHCTBE,
cUCTeMe ypaBHEHUH WK (1) HEPaBEHCTB.
Pemrenne (kak pe3ysbTaT) ypaBHEHUS,
HEepaBEHCTBA, CUCTEMBI. PABHOCHIBHOCTD
ypaBHEHHH, HEPABEHCTB, CHCTEM.
OCHOBHBIE ITPUEMBI PEIICHUS YPABHEHHH,
HEepaBeHCTB, CHCTEM (pa3JoKeHHe Ha
MHO>KHTEIH, BBEICHHE HOBBIX
HEHU3BECTHBIX, ITOJICTAHOBKA, IpaduecKuit
MeTton). PerieHne panuoHaIbHBIX
YpaBHEHH, HEPABEHCTB M CHCTEM C OJIHOM
nepeMeHHoil. Pemenne cuctem JTMHEHHBIX
Hepa-BEHCTB C IBYMsI IEPEMEHHBIMH,
U300paKeHUE UX PELICHUHN Ha
KOOPJAMHATHOMN IJIOCKOCTH.

[IpuMeHeHne MaTeMaTHYECKUX METOI0B
JUISL PEICHUS COJIePXKATEIbHBIX 3a/1a4 U3
pa3IHYHBIX 00acTeil HAYKH U MPAKTUKH.
WutepnpeTaiys pe3ysbrara, yuer
peanbHBIX OrpaHHYCHUI

Yucnosas ¢pyHkims. CriocoObl 3a1aHus
(dynakuuu. O6acTh ONpeaeIeHNs U
MHO>KECTBO 3HaueHUH QyHKImu. ['paduk
(ynakunu. CBoiicTBa QyHKIHH:
MOHOTOHHOCTbH, Y€THOCTh, HEUETHOCTh,
OTPaHUYEHHOCTb, TIEPUOTHIHOCTb.
TIpoMeKyTKH BO3paCTaHUs U YOBIBAHHSI
¢ynkmu. Hanbonpinee 1 HanMeHbIIee
3HaueHus Qpynkumu. ['paduueckas
MHTEpIpETaIHs

OyHKIHs, 00paTHAs JaHHOH (QYHKIIHH.
VYcnosue obparumoctu pynkiuu. O61acTh
OTIpe/ICICHHs] ¥ MHOYKECTBO 3HAYCHHIH
oOparHoi QyHKIMU. ['paduku B3auMHO
o0OparHbIX (pyHKuMi. CiaoxHasS QYHKIHS
IToctpoenue rpadukos GyHKIMH,
3aJJaHHBIX Pa3INYHBIMU CIIOCOOAMHU.
IIpeobpa3zoBanus rpagukoB:
napasuieIbHbIN TEPEHOC, CHMMETPHS
OTHOCHTEINILHO OCEil KOOpAWHAT U
CHMMETPHS OTHOCHTENIFHO Havasia
KOOPWHAT, CHMMETPHST OTHOCHTEIHEHO
IPSMO# y = X, PacTsDKEHUE U CKATHE
BIOJIb OCEH KOOPJHHAT

HccnenoBanue CBOHCTB GyHKINH MO €€
rpaduky. [IpuMeps! GYHKINOHATBHBIX
3aBHCUMOCTEH B pealibHBIX MPOIIECCcax
SBIICHUSX

Kopuu u crenenn. Kopuu HaTypanbHOM
CTETCHH U3 YUCIIa U UX CBOMCTBA.
CrerneHn ¢ palHOHAIEHBIMA
MOKA3aTeNsIMH, HX CBOMcTBa. CTENeHu ¢
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OK 01 OK
02 OK 03
OK 04 OK
06 OK 07
OK 09

JI1.1J11.2
JI1.3J12.2

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH




JICCTBUTEIbHBIMU IIOKA3aTEISIMU, UX
CBOICTBa

Onpenenenue norapudma. OcHOBHOE
Jorapu@Mu4ecKoe TOKIECTBO.
JlecaTUuHbIC U HATYpaJIbHBIC JIOTAPU(PMBIL.
IpaBuna neicTBui ¢ JorapudMam.
[lepexon Kk HOBOMY OCHOBAHHIO.
ITpeobpa3zoBanue palHOHAIBHEIX,
UpPpalMOHAIBHBIX CTEIIEHHBIX,
MOKA3aTeJIbHBIX U JIOTapUPMHYECKIX
BBIPAXCHUH

Panuannas mepa yria. CuHyc, KOCHHYC,
TAQHIe€HC U KOTAHTeHC YHCIIOBOTO
aprymenTa. COOTHOILIEHUS MEXIy
TPUTOHOMETPHUYECKUMHU (QYHKIHSIMHA
OJIHOT'O ¥ TOTO k€ aprymMenTa. ®opmMyJisl
npuBeaeHus. Tpuronomerpuyeckue
(hyHKIIMU CyMMBI U Pa3HOCTH JIBYX
apryMEeHTOB, JBOHHOTO U IOJIOBUHHOTO
aprymenra. [IpeoOpa3oBaHue cyMMbl
TPUTOHOMETPHUYECKUX (QYHKLIHUH B
MIPOM3BE/ICHHUE U IIPOU3BEICHUS B CYMMY.
TpuroHomerpruieckre GpyHKIUH, KX
cBoiicTBa U rpaduku. [Ipocreiinme
TPUTOHOMETPUYECKUE yPAaBHEHUSI.
IIpocTeiimme TPUroHOMETPUIECKUE
HepaBeHcTBa. OOpaTHbIe
TPUTOHOMETPHYECKUE (HYHKIIHH:
apKCHHYC, apKKOCHHYC, apKTaHI'€HC.
/JTex/

2.2

/OKk3amMeH/

OK 01 OK

02 OK 03

OK 04 OK

05 OK 06

OK 07 OK
09

Pa3pnen 3. Hauajia MmaTeMaTH4ecKoro
aHaJM3a




3.1

IMocnenoBatensHOCTH. CIIOCOOBI 3a1aHUS
U CBOMCTBA YHCIIOBBIX
nocnenoBarenbHocTed. [lonarue o
pejesie Mocae10BaTeIbHOCTH.
Cy1iecTBOBaHHE Ipejieiia MOHOTOHHOM
OTpPaHUYEHHOH 10CIIeI0BATEIbHOCTH.
CyMMupoBaHH€ MOCIIEI0BaTEIHHOCTEN
BeckoHewyHo yOBIBaromIas reOMeTpHIecKast
Iporpeccusi, ee cymma

[penen Gpysxuuu npu
HenpepbiBHOCTH GYHKIIMH B TOUKE U HA
npomesxyTke. TUIbl TOUeK pa3phiBa.
CBoiicTBa HENPEPHIBHBIX (YHKIIUH.
OmnpezeneHne MPOU3BOIHON QYHKINH, €€
reOMETPUUYCCKUN 1 (PU3NYECKUN CMBICI.
YpaBHeHHE KacaTebHOU K Tpaduky
¢yskuuu. [TponsBoHbIE CyMMBI,
IIpou3BeieH s, 4acTHOTO. [Ipon3BoHbIE
OCHOBHBIX 3JIEMEHTApHBIX (DYHKIHIA.
IIpumMeHeHne Npon3BOIHON K
HccIIeI0BaHuI0 QYHKIUIA 1 TOCTPOSHUIO
rpaduKoB

IIpousBoHbIE 0OpaTHOW QYHKIUH U
CyNeprno3uuru QyHKINH

[TpuMepbl HCTIONB30BaHUS IPOU3BOIHOM
JUISL HAXOXK/ICHHS HAWJTY4IlEeTo PeIICHUs B
MIPUKJIAIHBIX 33a7a4ax. Bropas
MIPOU3BOHAA, €€ TEOMETPUYECKUI U
¢busnueckuit cmpic. [IpumeneHue
MIPOU3BOTHOM K UCCIICIOBAHUIO (QYHKITUE
U nocTpoeHuro rpadukoB. HaxoxneHue
CKOPOCTH IIpoIiecca, 3aJaHHOTO
YpaBHEHUEM UJIH TPaPUKOM.
[TepBooOpaznas. HeonpeneneHHsii
HUHTETrpall, ero cBoMcTBa. GopMyJibl
uHTEerpupoBanus. OnpeaeneHHbId
HHTETpaJl, ero CBONCTBA. Brruncienue
OTIpeIeIeHHOTO MHTErpalia o popmMyre
Herotona-Jleiionuna. Ipumenenue
OIIpEeIETIEHHOT0 HHTErpaa s
HaXO0’KJEHUS MJI0IMaA1 KPUBOJIMHEHHON
Tpanenuy. [Ipumeps! npuMeHeHHs
WHTETPaoB B (H3MKE W TEOMETPHUH.
/Jex/

40

OK 01 OK

02 OK 03

OK 04 OK

05 OK 06

OK 07 OK
09

JI1.3J12.1

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH

32

[IpumMeHeHne MaTeMaTHUECKUX METOJIOB
JUISL PeLIEHUsI COJIepKATEeNbHBIX 3a/1a4 U3
Pa3TIYHBIX 00NacTeil HAyKH U MPaKTHKH.
Wntepnperanus pesyinbraTa, yyer
peanbHbIX orpaHnueHuil Yucnoas
¢yskuus. CriocoObl 3ajaHns PYHKIHH.
O6nacTh OnpeeaeHns: 1 MHOXKECTBO
sHaueHuit Qyukumu. ['padux

¢byukuuu. /Kone/

Pazgen 4. 'eomerpus




4.1

Akcuomsbl ctepeomeTrpun. Bzaumnoe
pAacroioKeHHe JIBYX MPSMbIX B
npoctpancTie. [lapaniensHoCTh npsMon
u mockoctu. [lapannensHocTh
miockocTell. I[lepnenauKkyaspHOCTh
MPsIMOH U TToCcKOCTH. [lepnenaukysip u
HaKJIOHHAs. YTOI MEX]y MPSIMOU U
IJIOCKOCTHIO. J[ByTrpaHHbIi yroa. Yron
MEX]Y INIOCKOCTSAMH.
[eprieHIUKYIAPHOCTH IBYX IJIOCKOCTEH.
[MapannensHOe MPOEKTHPOBAHUE.
W3obpakeHne npocTpaHCTBEHHBIX (QUTYP.
[Inomans opTOroOHATBEHON TPOEKITUH.
I'eomerpryeckue npeodpa3oBaHus
IIPOCTPAHCTBA: NapajuIeNIbHbII IEPEeHoC,
CUMMETpPHUSI OTHOCUTEJBHO IIOCKOCTH.
Bepuunsl, pedpa, rpaHi MHOTOTpaHHHUKA.
Pa3Beprka. MHOrOrpaHHbI€ yIJIBI.
Beinykiible MHOTOrpaHHuku. Teopema
Oiinepa

[Ipusma. [Ipsimast 1 HaKIIOHHAS TIPU3MA.
[IpaBunbras npusma. [lapamrenenumen.
Ky6.

[Iupamuna. IlpaBunbHas nupaMua.
VYceuennas nupamuaa. TeTpasap.
Cummerpuu B KyOe, B Iapajuiesienure/ie, B
MpHU3Me U IUpaMue.

[Tnockue ceyenus Kyba, IPU3MBI U
MTUPaMHUJIBI

[IpencraBienue o MpaBUIBHBIX
MHOTOTpaHHUKaX (TeTpas’ap, KyO, oKTasap,
JIOAEKa’IPp U UKOCA3IP)

Hunusap u koHyc. YCceueHHBINH KOHYC.
OcHoOBaHMe, BEICOTa, O0KOBast
IIOBEPXHOCTH, 00Opa3yloIas, pa3BepTKa.
OceBble CEYEeHHUS U CEUCHMUS,
napaenbHble OCHOBAHUIO

ap u cdepa, nx ceuenus. Kacarempnas
IUIOCKOCTH K cdepe.

O0beM u ero u3Mepenue. ViurerpanbHast
¢dopmyna oObema.

®dopmyitel 00beMa Ky0a, MPSIMOYTOIEHOTO
napajienenuIieia, IpU3Mbl, UINHAPA.
®dopmyitel 00beMa MMPaMHUABI U KOHYCA.
DopMyJIbI IJIOMAIU TOBEPXHOCTEH
HWIMHIPA U KoHyca. Popmyiibl 00beMa
iapa v miouaay cepsl.

IMono6ue Ten. OTHOIIEHUS MIOIACH
MMOBEPXHOCTEH U 00BEMOB TIOOOHBIX TEJI.
Bexropsl. Monyns BekTopa. PaBeHcTBO
BeKTOpOB. ClI0)KeHHE BEKTOPOB.
YMHOXeHHE BEKTOopa Ha YHUCJIO.
PaznoxeHue BekTopa 1o HalpaBJICHHUSIM.
VYroa mexay AByMsi BekTopamu. [Ipoexrust
BeKTOpa Ha ocb. KoopanHaTe BekTOpAa.
CkansipHO€ POU3BEJICHUE BEKTOPOB
[IpsimoyronbHas (1ekapToBa) cucTeMa
KOOp/AMHAT B IpocTpaHcTBe. Popmyia
paccTOSHUS MEXY ABYMS TOUKAMH.
VYpaBuenwue chepsl. YpaBHeHHE
IUIOCKOCTH. Y paBHEHUS MPSIMOit
Hcnonb30BaHre KOOPIUHAT U BEKTOPOB
IIpH pCIICHUN MaTEMAaTHICCKUX U
MIPUKJIAIHBIX 3a71a4

/JTex/

78

OK 01 OK

02 OK 03

OK 04 OK

05 OK 06

OK 07 OK
09

J1.1
J1.2J12.1

AynuTopHbIE U
JIOMaIIHUe
CaMOCTOSITEIIbH
bIe paboTHI;
pyOeKHBII
KOHTPOJIb 1O
paszenawm;
BBITIOJIHEHUE
WH/IUBUyaJIbHbI
X 3aJIaHUM;
YCTHBIHN OIPOC;
TECTHPOBaHMUE;
9K3aMeH




Pa3nen 5. Kom0unaropuka, reopust
BePOSITHOCTEl M MaTeMaTHYeCKast

CTATHCTHKA
5.1 OCHOBHBIE MTOHATUSI KOMOMHATOPHKH. 20 OK 01 OK | JI1.3J12.1 AynutopHsle U
3aauu Ha TIOJICUET YHCia pa3MElICHUH, 02 OK 03 JIOMAaIIHUE
MIEPECTAaHOBOK, coueTaHuil. Pemenne OK 04 OK CaMOCTOSITEIIbH
3a7a4 Ha niepebop BapuanToB. Dopmyna 05 OK 06 bIe paboTHI;
6unoma HerotoHa. CBoiicTBa OK 07 OK pyOeKHBIH
OMHOMHUHAIILHBIX KO3(PHUIIHEHTOB. 09 KOHTPOJIb IO
Tpeyronbauk [Tackans pasznenam;
CrnyyaiiHoe coObITre. BeposTHOCTb BBITTOJTHEHUE
coObiTHs. CoXKeHUe U YMHOXKEHUE WHIUBUTy aJIbHBI
BeposiTHOCTeH. HezaBucuMeble coObITHA X 3aJlaHul;
JuckpetHas ciyvaifHas BeTHIHUHA, 3aKOH YCTHBII OIpOC;
ee pacrnipenenenus. HermpepsiBHast TECTUPOBaHUE;
ciydaiiHas BennuuHa. Yucnosbie 9K3aMeH
XapaKTepUCTUKHU CIIy4alHBIX BEJIUYHH.
[NonsTHE O 3aKOHE OOJBUINX YHCEI.
TIpencraBnenue qaHHBIX (TAOTHUIIBI,
JMarpaMmsl, rpauky).
I'enepanbHas COBOKYIHOCTH U BEIOOpKA.
Cpennee apupmernueckoe. Moaa u
Me/naHa.
IlonsATue o 3aauax MaTeMaTHYECKOM
CTaTUCTHKHU. PelieHne npakTuaeckux
3a/1a4 C IPUMEHEHUEM BEPOSTHOCTHBIX
METO/IOB.
/JTex/
5.2 /Ox3ameH/ 8 OK 01 OK
02 OK 03
OK 04 OK
06 OK 07
OK 09
6. YYEBHO-METOJANYECKOE U UTHO®OPMAIIMOHHOE OBECITEYEHUE yuye6Horo npeamera
6.1. PexomMenyeMasi 1uTepatrypa
6.1.1. OcHoBHas1 IUTEepaTypa
ABTOpBI, COCTAaBUTEIH WznarenbcTBO, TOX
JI1.1 | bammaxkos, M.H. Marematuka. Anredpa v Hayajia MaTeMaTHIeCKOTO aHan3a, M.: Axagemus, 2016
TeOMETPHS: YICOHUK
JI1.2 | Atanacss, JI.C., Maremaruka: anredpa 1 Hadala MaTeMaTHYeCKOTO aHaTU3a, M.: Ilpoceemenue, 2019
byty3os, B.®. reometpus. ['eomerpust. 10-11 knacesl: yueOHUK 11
001eo0pa3zoBar. opranuzanuii: 6a3oBbli U yriryOJICHHBINH YPOBHU
JI1.3 | Hamasa Anekcanap Maremaruka: Y4aeOHUK Mocksa: OOO "Hayuno-
ApceHoBrY m3natenbeknii neHTp MHOPA-
M", 2020
6.1.2. lonoHUTEbHAS JIUTEpaTypa
ABTOpBI, COCTABUTEIH WznarenbcTBO, TOI
JI2.1 | Boromonos Hukonait IMpaxTudeckue 3aHATHs IO MaTeMaTuke B 2 4. Yacts 2: YuebHoe Mocksa: U3narensctBo FOpaiit,
BacunbeBuu nocobue 2018
JI2.2 | Boromonos Huxomnait Maremaruka. 3anaun ¢ pemenusivu B 2 4. Yacte 1: YuebHoe Mocksa: UznatensctBo FOpaiiT,
BacunbeBuu nocobue 2018
6.2. Ilepeuens pecypcoB HH(OPMANHOHHO-TEJIeKOMMYHHKAIINOHHOH ceTn '"UHTepHeT"
21 Hanasu A.A. Maremaruka « THOPA-M» PekomennoBaHo MuH. 06p. 1 Hayku PO
22 Boromonos H.B. AJITEBPA U HAUYAJIA AHAJINU3A. Yue6-aoe nocobue st CI10 M. : U3natensctBo Opaiit YMO
CIIO
93 Boromosnios H.B. TEOMETPU L. Yue6noe nocodue mis CITIO M. : UznarensctBo FOpaiit YMO CITIO
D4 | KouerkoBa 1. A. Matemaruxa. [Ipaktukym : yue6. nocooue Munck : PUIIO
D5 | Caiir 6ubnmorexu AI'TY:
26 o0pa3oBaTesbHbIi MaTeMaTUYECKUI CalT
07 | OnexrpoHHbI yuebHUK «MaTtemaTuka B mkoiue, XXI Bex»
98 | undopmanoHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEpUaIb




99 | Enunas xomnekunu [{upposix 00pa3oBaTeIbHBIX PECYPCOB

D10 [ DnexTpoHHO-OMONIMOTEYHAs cUcTeMa Znanium.com

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.1.1 | Mathworks (8 coctaBe: MATLAB (MathWorks SMS- Software Maintenance Service), Simulink, Control System Toolbox,
Neural Network Toolbox, Fuzzy Logic Toolbox, Optimization Toolbox, Partial Differential Equation Toolbox, Signal
Processing Toolbox, Simscape Multibody, Simscape, Symbolic Math Toolbox, Statistics and Machine Learning Toolbox,
System Identification Toolbox

6.3.1.2 | Microsoft 0365ProPlusOpenStudents ShrdSvr ALNG SubsVL OLV NL 1Mth Acdmc Stdnt w/Faculty

6.3.1.3 | Microsoft WinRmtDsktpSrvesCAL ALNG LicSAPk OLV E 1Y Acdmc AP UsrCAL

6.3.1.4 | Microsoft WinRmtDsktpSrvesCAL ALNG LicSAPk OLV E 1Y Acdmc AP DvcCAL

6.3.1.5 | Microsoft SQLSvrEntCore ALNG LicSAPk OLV 2Lic E 1Y Acdmc AP

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O IIPEJIMETA

7.1 | MHOTOYHKIIMOHATIBHBIN KOMILIEKC ITPENOAaBaTes;

7.2 | HarnsagHBIE TOCOOHS (KOMILUIEKTH! YI€OHBIX TaOJHII, IUIAKATOB, IIOPTPETOB BBIIAIOIINXCS YISHBIX-MAaTEMaTHKOB H JIP.);

7.3 | uHpOpMaLIIOHHO-KOMMYHHKATHBHBIE CPEACTBA;

7.4 | 5KpaHHO-3BYKOBBIE IOCOOUS;

7.5 | KOMIUIEKT TEXHHUYECKOH IOKYMEHTAIMK, B TOM YHCIIE TacIIOpPTa Ha CPeCTBAa O0YUECHHUS, MHCTPYKLUH 110 UX
UCIIOJIb30BAHUIO U TEXHUKE 0€30M1aCHOCTH;

7.6 | OubmuoTeuHbId GoHI.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO YYEBHOI'O ITPEJIMETA

MCTO)II/I‘leCKI/Ie YKa3aHus NPpEeACTaBJICHBI B IIPUJIOXKCHUH.




