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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 HpeHCTaBHeHI/Iﬁ 0 COMAIBbHBIX, KYJIBTYPHBIX U UCTOPUYECCKUX (baI(TO'an CTAHOBJICHHU
MaTCMaTHUKH,

1.2 | oOecneueHue C(l)OpMPIpOBaHHOCTI/I JIOTUYECKOr0, aJITOPUTMUYECKOTO U MAaTEMAaTUYCCKOTO MBIIJICHHUS

1.3 | obecrieuenne chopMupOBaHHOCTH YMEHHH MIPUMEHSTH TOJTydeHHbIe 3HAHUS PU PELICHUH Pa3INYHBIX 32/1a4;

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 ITIPEJIMETA B CTPYKTYPE OBPA30BATEJBHOM ITPOT'PAMMBI

Huxon (pazgen) OIL: ITYI1.01

2.1 | TpeGoBaHusi k NpeaABapUTEIHLHOM MOATOTOBKE 00yUYaloLIerocs:

2.1.1 | ActpoHomust

2.1.2 | dusuka

2.1.3 | UadopmaTika

2.2 | Jucuuniannbl (MOIYJI4) U NPAKTHKH, 115 KOTOPBHIX OCBOEHHE JAHHOH THCHUILIMHBI (MOIYJIs1) HEO0X0AUMO KAK
npeanecTByoniee:

2.2.1 | UadopmaTrka
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2.2.3 | ActpoHoMmus

2.2.4 | dusuka

2.2.5 | Xumus

3. 0EJA U 3AJJAYH YYEBHOI'O IIPEJIMETA - TPEBOBAHMUS K PE3YJIBTATY OCBOEHHUE YYEBHOTI'O
NNPEIMETA

OK 1.: [lonumMaTp CyIIHOCTH H COIMAJIBLHYIO 3HAYNMOCTH CBOel Oyayuieil npodeccuu, NPosIBJIATDH K Hell yCTOWYHBBIH
HHTepec

OK 2.: Opranu3oBbIBaTh COOCTBEHHYIO 1€SITEIbHOCTh, BLIOUPATh THNOBbIE METObI CIIOCOOBI BHITIOJIHEHUSI
npo¢ecCHOHAJIBHBIX 32124, OLIEHUBATH UX I(PPEKTUBHOCTH U KA4€CTBO

OK 3.: [IppyHUMAaTh pellleHUs B CTAHJAPTHBIX H HECTAHAAPTHBIX CUTYAIMAX H HECTH 32 HUX OTBETCTBEHHOCTH

OK 4.: OcymecTBIATH NOUCK U HCMOJIb30BaHHe HH(POPMALIMHU, He00X0AUMOH 115 3P (PeKTUBHOT0 BHIMOTHEHHUS
npodgeccHoHAIBLHBIX 32124, NP0o¢ecCHOHATBLHOT0 U JHYHOCTHOTO Pa3BUTHSA

OK 5.: Ucnonb3oBaTh HH(POPMALIMOHHO- KOMMYHUKAIIMOHHbIE TEXHOJIOTHM B NMPO(ecCHOHAIBLHOM AesITeTbHOCTH

OK 6.: PadoTaTh B KOJIEKTUBE H KOMaH/e, 3 (PeKTHBHO 001IaThCA ¢ KOJJIETaMH, PYKOBOJACTBOM, NOTPEOUTEIAMHA

OK 7.: BpaTtb Ha ce0st 0TBETCTBEHHOCTDH 32 Pa0doTy YJeHOB KOMAaHAbI (MOAYMHEHHBIX), 32 Pe3yJbTAT BHINOJHEHUS 3aIaHMil

OK 8.: CamocTosiTe/ILHO ONPeesiTh 321241 MPO(ecCHOHATHHOTO U JTHYHOCTHOTO PA3BUTHS, 3aHUMATHCS
caM000pa3oBaHNeM, 0CO3HAHHO TJIAHMPOBATH MOBbINIEHHE KBATH(HKALMH

OK 9.: OpueHTHPOBATHCS B YCJIOBHAX YACTOH CMeHbI TEXHOJIOTHI B NMPo(deccHOHATbHOM 1esITeIbHOCTH

OcBoeHne coep:kanus yueOHOro npeamMera odecrnevynBaeT JOCTHKEHHE 00YUAIOIIMMHCS CJIeAYIOUIUX Pe3yabTaTOB:

3.1 | JInuHOCTHBIX:

3.1.1 | chopMHPOBAaHHOCTh NPEACTABICHUH O MAaTEMAaTHKE KaK YHUBEPCAJIILHOM SI3bIKE HAYKH, CPEJCTBE MOAEIMPOBAHUS SBICHUI
Y TPOLIECCOB, 00 UIEAX U METOJaX MaTEMAaTHKH;

3.1.2 | HOHUMAaHHE 3HAYMMOCTH MAaTEMATHKH I HAyYHO-TEXHHUUECKOTr0 Tporpecca, CPOPMUPOBAHHOCTh OTHOIICHUS K
MaTeMaTHKe KaK K 9acTH OOIIeYeIOBEYeCKON KyJIbTyphI uepe3 3HAKOM-CTBO C UCTOPUEH pa3BUTHUS MAaTEeMAaTHUKH, IBOJIOIIUECH
MaTEeMaTUYECKHX HJICH;

3.1.3 | pa3BUTHE JTOTMYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOT'O BOOOPaXKEHUsI, aITOPUTMUIECKON KYJIBTYpPbl, KpHTUYHOCTH
MBIIIEHHS Ha YPOBHE, HEOOXOAUMOM ATt OyAyLiel npodecCHOHAIBHOM AeATeIbHOCTH, VIS TPOAOIDKEHNS 00pa30BaHus U
caMo00pa30BaHu;

3.1.4 | oBnajeHre MATEMATHYCCKUMH 3HAHUSIMH H YMCHHUSIMH, HCOOXOIMMBIMH B IIOBCEIHEBHOM KU3HH, [Isl OCBOCHHS CMEKHBIX
€CTECTBEHHOHAYYHBIX UCIUILIMH U JUCIHUILIAH IPO(hEeCCHOHAIFHOTO UK, IS MOIyYeHHs 00pa3oBaHus B 001aCTsX, HE
TpeOyOLMX YriyOJIICHHOH MaTeMaTHYECKON MTOATOTOBKH;

3.1.5 | TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHKCIIE CaMOOOPa30BaHHIO, Ha MPOTSHKEHUN BCEH )KU3HHU; CO3HATEIBHOE
OTHOIIIEHHE K HETIPEPHIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCIEIIHON NMPOoQecCHOHANBHOM U 00I11eCTBEHHON
JEATEeNbHOCTH;

3.1.6 | TOTOBHOCTb U CIIOCOOHOCTh K CAMOCTOSITEILHON, TBOPYECKOM U OTBETCTBEHHOM JEsI-TEILHOCTH;

3.1.7 | TOTOBHOCTbH K KOJIJICKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMHU B 00pa30BaTeIbHOI, O0IIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIeI0BATENbCKOM, IPOSKTHON U IPYTUX BU/IAX JEA-TEIbHOCTH;




OTHOIICHHE K MPO(ECCHOHATBHOM ACATENFHOCTH KaK BO3MOKHOCTH Y4aCTHsI B Pellie-HUH JIMIHBIX, OOLISCTBEHHBIX,
rOCYJIapCTBEHHBIX, OOIIEHAIMOHAIBHBIX MTPOOIIEM;

3.2

MertanpeaMeTHbIX:

3.2.1

YMEHUE CaMOCTOATEIIBHO ONIPEACIIATE HEIN ACATCIBHOCTH U COCTABJIATD IJIaHbI A€A-TCJIBHOCTH,; CAMOCTOATCIIBHO
OCYHWECTBIATh, KOHTPOJUPOBATh U KOPPEKTUPOBATH ACATCIBHOCTDL,; UCIIOJIB30BaTh BCE BO3MOXHBIC PECYPCHI IJIA
JOCTHXKCHHUS ITOCTAaBJICHHBIX ueneﬁ U peajin3alliy IJIAaHOB JCATCIIbHOCTH, BI)I6I/IpaTI> YCIICUIHBIC CTPATEIUU B PA3JIMYHBIX
CUTYyalusAXx;
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yYMEHHE MPOJTYKTUBHO OOIIATHCS U B3aUMO/ICHCTBOBATh B ITPOIIECCE COBMECTHOM JIESI-TEIbHOCTH, YIUTHIBATh MTO3HIHN
JPYTUX YYaCTHHKOB JCATEILHOCTH, 3 (PEeKkTHBHO pa3pemars KOH(IUKTHI,
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BJIaJICHUEC HaBbIKaMH HO3HaBaTeJ’IBHOI71, y‘{e6H0-I/ICCJ'Ie,£[0BaTeJ'ILCKOI71 u HpOGKTHOfI ACA-TCIBbHOCTHU, HaBBIKaMU pa3pCIICHUA
lTpO6J'IeM; CIIOCOOHOCTH U TOTOBHOCTD K CaMOCTOATECIIbBHOMY ITO-UCKY METOJOB PCIICHUS IPAKTUYECKUX 3a/iaY,
TIPUMCHCHUIO PA3JIMIHBIX METOIOB ITO3HAHUS,
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TOTOBHOCTB U CIIOCOOHOCTB K CAMOCTOSTENbHOH HH)OPMALIOHHO-I03HABATEIHHON IESTENFHOCTH, BKIIOYast YMEHHUE
OPHEHTHPOBATLCS B PA3IMUHBIX HCTOYHUKAX MH(GOPMAINU, KPUTHUECKU OLIEHMBATh U HHTEPIIPETHPOBATH HHPOPMALHIO,
M0JIy4aeMyI0 U3 Pa3IMYHbIX HCTOUHUKOB; BJIaJICHUE SI3bIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraThb
CBOIO TOUKY 3pEHHMs, UCIIOJIb30BaTh aJIeKBATHBIE SI3bIKOBBIE CPE/ICTBA,

3.25

BJIaJICHUEC HaBbIKaMH MO3HaBaTSILHOU pe(b.]'ICI(CI/II/I KaK OCO3HaHHA COBEPLIACMBIX ﬂeﬁ-CTBHﬁ 1 MBICJIUTECJIBHBIX IIPOLECCOB,
UX pe3yJIbTaTOB U OCHOBaHHﬁ, T'paHull CBOECIr0o 3HaHUA YU HE3HAHU, HOBBIX ITO3HABATCJIBHBIX 3aJla4 U CPEACTB UX
JOCTHKCHUA,

3.2.6

LEeNeyCTPEMIICHHOCTD B IIOMCKaX M MPHHATHU PELISHHH, COOOPa3UTENbHOCTD M HHTYHUIIHS, Pa3BUTOCTD IPOCTPAHCTBEHHBIX
MIPECTaBICHUIT; CHOCOOHOCTh BOCIIPHHUMATD KPAacOTy U TAPMOHHUIO MHPA;

3.3

IpenmeTHsbIx:

3.3.1

C(i)OpMI/IpOBaHHOCTI; Hpe)ICTaBJ'IeHI/Iﬁ O MaT€MaTHUKE KaK 4aCTH MI/IpOBOﬁ KYJBTYPBI U O MECTC MaTEMAaTHKH B COBpeMCHHOfI
MUBHJIN3allUU, O croco0ax OmucaHusi Ha MAaTEMAaTHIECKOM SI3BIKE SIBICHHUI PpCaIbHOTO MHUpPA;

C(bOpMI/I‘pOBaHHOCTB Hpe)ICTaBJ'IeHI/Iﬁ 0 MaTeMaTUYECKUX MOHATHUAX KaK O BAXKHEHIIINX MaTeMaTHYSCKUX MOJCIAX,
TIO3BOJIAIOIINX OMUCBHIBATH U U3YYaTh Pa3HbIC MPOLCCCHI U ABJICHHUSA; IOHNMaHHUEC BO3SMOXHOCTH aKCUOMATHYCCKOT'O
TIOCTPOCHHNA MaTEMAaTHICCKUX TeOpHﬁ;

BJIaICHUE METOJAMU JOKA3aTCIBCTB U AJITOPUTMOB PCHICHUA, YMCHHUEC UX IIPUMCHATD, IIPOBOJUTH JOKA3aTCIIbHBIC
pacCyKaACHUs B X04€ pEUICHU 3a4a4;

BJIaICHUEC CTaHAApTHBIMU HpI/IéMaMI/I peuieHrs paluOHAJIBHBIX U HPPAalUOHAJIIBHBIX, MTOKA3aTCIIbHBIX, CTCTICHHBIX,
TPUTOHOMETPUYCCKUX ypaBHCHI/Iﬁ 1 HEPABCHCTB, UX CUCTEM; HUCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTCPHLIX NIPOTrpaMM, B TOM
YHUCJIC AJId ITOUCKA IMYTU PEIICHUA U WJUIFOCTPALIUU PEIICHU A ypaBHeHI/Iﬁ 1 HCPABCHCTB;

c(hOpPMHUPOBAHHOCTH MIPEACTABIECHUN 00 OCHOBHBIX MOHATHAX MaTeMAaTHYECKOTO aHa-THM3a U UX CBOWCTBAX, BIaJICHUE
YMEHHEM XapaKTepH30BaTh OBEACHUE QYHKINUIL, HCIIONb30BaHHE OJyYEHHbBIX 3HAHUMN JUI OIIMCAHUS U aHAIN3a
pealibHbIX 3aBUCUMOCTEI];

BJIa/ICHUE OCHOBHBIMH HMOHATUSIMHU O IIOCKUX U IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYPax, UX OCHOBHBIX CBOICTBaX;
c(hOpPMHUPOBAHHOCTh YMEHHMS PACIIO3HABATh HAa YEPTEXaX, MOJE-IAX U B PEAIbHOM MHUPE T'eOMETpUIECKUE (UTYPBI;
IIPUMEHEHUE U3YYEHHBIX CBOHCTB reéOMEeTPHYECKUX (GUTyp U GOPMYJ U1 pelIeHHs: TEOMETPUUECKHX 3aad U 3a1ad ¢
IIPAKTUYECKUM CONEPIKAHHUEM;

c¢(hOpMHPOBAHHOCTb IPEJCTABICHUI O Mpoleccax U SABJICHUSAX, UMEIOUIMX BEPOSTHOCTHBIH XapaKTep, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B peallbHOM MUpPE, 00 OCHOBHBIX MOHATHSX AJIe-MEHTAPHOW TEOPUHU BEPOATHOCTEH; YMEHUI HAXOAUTh U
OIICHUBATDH BEPOSITHOCTH HACTYIUICHHS CO-OBITUH B MPOCTEHUIINX ITPAKTUYECKUX CUTYAIUAX U OCHOBHBIE XapaKTEePUCTUKU
CIIy4JailHbIX BEJTUYHH;

BJIaICHUC HaBbIKaMU HUCIIOJIb30BAHUA I'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM IPU PCIICHUH 3a1ad.

4 . TEMATHYECKOE INTAHUPOBAHHUE

Kon
3aHATHSA

HaumeHoBaHMe pa3/iesioB U TeM /BUJA Cemectp / | Yacos | Kommneren- | Jlutepary | AxktuBu | Ilpumeuyanue
3aHATHA/ Kype 187008 pa HUnre
paKxT.

Pasnen 1. BBenenne




1.1

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

OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK09.

JI1.1J11.2
JI1.3J12.2
2135310

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

Pazgen 2. Aaredpa




2.1

Llenblie ¥ panoHaIbHBIC YHCIIA.
JleficTBUTENIbHBIC YKCIIA.

To4dHOE U MPHOIIHKEHHOE 3HAUCHHUS
BEJMYUHEIL. [IpaBuiia OKpyTIICHHUS.
AGcontoTHast 1 OTHOCUTEJIbHAS
MOTPELIHOCTH IPHOIIDKEHUSL.
[MorpenHocTH apupMETHUSCKIX
nericteuil. BepHbie udpbl npuOIMKeHNUS.
Berruncnenus mo nmpaBuiiaM BepHBIX TGP
IMoHsITHE O KOMIUICKCHBIX YHCIIAX.
Pelienne KBaJipaTHOTO yPaBHEHHUS C
JICUCTBUTEIBHBIME KO PUITHSHTAMH U
OTpH-LATENEHBIM AUCKPUMHHAHTOM Ha
MHO>KECTBE KOMIUIEKCHBIX YHCEIT
[MTonsiTne 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, BBEICHUE HOBBIX
HEHU3BECTHBIX, ITOJICTAHOBKA, IpaduecKuit
MeTton). PerieHne panuoHaIbHBIX
YpaBHEHH, HEPABEHCTB M CHCTEM C OJIHOM
nepeMeHHo. Pemienne 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 3HaYeHUH QyHKImu. ['padux
(ynakunu. CBoiicTBa QyHKIHH:
MOHOTOHHOCTbH, Y€THOCTh, HEUETHOCTh,
OTPaHUYEHHOCTb, TIEPUOTHIHOCTb.
TIpoMeKyTKH BO3paCTaHUs U YOBIBAHHSI
¢ynkmu. Hanbonpinee 1 HaMMeHbIIee
3HaueHus Qpynkumu. ['paduueckas
MHTEpIpETaIHs

OyHKIHs, 00paTHAs JaHHOH (QYHKIIHH.
VYcnosue obparumoctu ¢pynkiuu. O61acTh
orpeJesieHHs] U MHOXKECTBO 3HAYCHU I
oOparHoi QyHKIMU. ['paduku B3auMHO
o0OparHbIX (pyHKuMi. CiaoxHasS QYHKIHS
TToctpoenue rpadukos GyHKIMIA,
3aJJaHHBIX Pa3INYHBIMU CIIOCOOAMHU.
IIpeobpa3zoBanus rpagukoB:
napasuieIbHbIN TEPEHOC, CHMMETPHS
OTHOCHUTEIILHO OCEH KOOPIUHAT U
CUMMETPHSI OTHOCHTENIFHO Havyaa
KOOPWHAT, CHMMETPHST OTHOCHTEIHEHO
IPSIMO#T y = X, pacTsDKEHUE U CKaTHe
BIOJIb OCEH KOOPJHHAT

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

Kopuu u crenenu. Kopuu HaTypanbHOM
CTETCHH U3 YUCIIa U UX CBOMCTBA.
CrerneHn ¢ palHOHAIEHBIMA
MOKA3aTeNsIMH, HX CBOMcTBa. CTENeHu ¢
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OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.

OK 9.

JI1.1J11.2
JI1.3J12.2
0103254
3506 07
98059010

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 M TOTO K€ aprymenra. @opmyiisl
npuBeaeHus. Tpuronomerpuyeckue
(hyHKIIMU CyMMBI U Pa3HOCTH JIBYX
apryMEeHTOB, JBOHHOTO U IOJIOBUHHOTO
aprymenrta. IIpeoOpa3oBaHue CyMMBI
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

/Cp/

40

OK 1. 0K 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.

2.3

/Komnc/

OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.

Paznen 3. Hauajia MaTeMaTH4Y€CKOr0
aHaAJIHN3a




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. [TponsBogHbIE CYyMMBL,
pou3BeieH s, 4acTHOTO. [Ipon3BoIHBIE
OCHOBHBIX 3JIEMEHTApHBIX (DYHKIHIA.
IIpumMeHeHne Npon3BOIHON K
HccIIeI0BaHuI0 QYHKIUIA 1 TOCTPOSHUIO
rpaduKoB

IIpousBoHbIE 0OpaTHOW QYHKIUH U
CyNeprno3uuru QyHKINH

[TpuMepbl HCTIONB30BaHUS IPOU3BOIHOM
JUISL HAXOXK/ICHHS HAWJTy4Ilero PeleHus 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. HeonpeneneHHbIi
HUHTETrpall, ero cBoMcTBa. GopMyJibl
uHTerpupoBanus. OnpeneneHHbIi
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 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.

OK 9.

J1.3712.1
01 54 05
96 57 O8
39510

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

Paznen 4. 'eomerpus




4.1

Akcuomsbl ctepeomeTrpun. Bzaumnoe
pAacroioKeHHe JIBYX MPSMbIX B
npoctpancTie. [lapaniensHoCTh npsMon
u mockoctu. [lapannensHocTh
miockocTell. I[lepnenauKkyaspHOCTh
MPSIMOU U TTOCKOCTH. [lepnenaukyssip u
HaKJIOHHAs. YTOI MEX]y MPSIMOU U
IJIOCKOCTHIO. J[ByTrpaHHbIi yroa. Yron
MEX]Y INIOCKOCTSAMH.
[eprieHIUKYIAPHOCTH IBYX IJIOCKOCTEH.
[MapannensHOe IPOEKTHPOBAHUE.
W3obpakeHne npocTpaHCTBEHHBIX (QUTYP.
[Inomans opTOroOHATBEHON TPOEKITUH.
I'eomerpuyeckue npeodpazoBaHus
IIPOCTPAHCTBA: NapajuIeNIbHbII IEPEeHoC,
CUMMETpPHUSI OTHOCUTEJBHO IIOCKOCTH.
Bepuunsl, pedpa, rpaHi MHOTOTpaHHHUKA.
Pa3BepTka. MHOrOrpaHHBIE yTIIIbI.
Beinykiible MHOTOrpaHHuku. Teopema
Oiinepa

[Ipusma. [Ipsimast 1 HaKIIOHHAS TIPU3MA.
[IpaBunbnas npusma. [lapamnenenwme .
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’IP 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 0O0HEMOB NIOJJOOHBIX TEIL.
Bexropsl. Monyns BekTopa. PaBeHcTBO
BeKTOpOB. ClI0)KeHHE BEKTOPOB.
YMHOXeHHE BEKTOopa Ha YHUCJIO.
PaznoxeHue BekTopa 1o HalpaBJICHHUSIM.
VYroa mexay AByMs: 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
Hcnonb3oBaHre KOOPIUHAT U BEKTOPOB
IIpH pCIICHUN MaTEMAaTHICCKUX U
MIPUKJIAIHBIX 3a71a4

/JTex/

78

OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.

OK 9.

J1.1
J1.2J12.1
01 03 54
3506 07
98059010

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




Pazpnen 5. KomOunaropuka, Teopust
BePOATHOCTEl M MaTeMaTHYeCKast
CTATHCTHKA
5.1 OCHOBHBIE TTOHATUSI KOMOMHATOPHKH. 20 OK1.0K2. | J1.3]12.1 AynutopHsle U
3a/1a4y Ha TIOJICUET YHCIIa Pa3MEICHHH, OK 3.0K4.| 51 58 59 JIOMaIlIHue
NIEPECTAaHOBOK, coueTaHu!. Perenne OK 5. OK 6. 210 CaMOCTOSITENIbH
3aja4 Ha niepedop Bapuantos. ®opmyina OK 7. OK 8. bIe paboTHI;
ounoma Hrerorona. ColicTBa OK 9. pyOeKHBIH
OMHOMHUHAIIBHBIX KO3()QHUIIEHTOB. KOHTPOJIb IO
Tpeyronbsauk ITackans pasznenam;
CayuaiiHoe coObiTue. BeposTHOCTD BBITTOJTHEHUE
coObITHs. ClI0KEHUE U YMHOXEHUE WH/IUBUTYaJIbHBI
BeposiTHOCTEH. HezaBucumMeble COOBITHS X 3aJlaHul;
JuckperHas cirydaiiHasi BETMIHUHA, 3aKOH YCTHBII OIpOC;
ee pacnpeneneHus. HenpeprisHas TECTUPOBAHNE,;
cilydaiiHas Beln4uHa. Yucnosble 9K3aMeH
XapaKTEePUCTUKH CIyIaiHBIX BEIUYNH.
[TonsaTHE 0 3aKOHE OOJIBLINX YUCEIL.
[IpencraBienue qaHHBIX (TaOIULIBL,
JMarpaMMmsl, TpauKm).
I'eHepanbHast COBOKYIHOCTH M BEIOOpKA.
Cpennee apudpmerndeckoe. Moja u
MeJraHa.
[TousTre o 3amadax MaTeEMaTUIECKOM
CTaTUCTHKH. PellieHne npakTHYeCcKux
3aJa4 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX
METOJIOB.
/JTex/
52 /Cp/ 2 61 OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.
53 /Konc/ 2 8 OK 1. OK 2.
OK 3. OK 4.
OK 5. OK 6.
OK 7. OK 8.
OK 9.
6. YYHAEBHO-METOJNYECKOE U THOPOPMAIIMOHHOE OBECITIEYEHUE yue6noro npeamera
6.1. Pexomenayemas Jutepartypa
6.1.1. OcHoBHas IUTEpaTypa
ABTODEBI, COCTAaBHTEIH 3arnaBue W3natenscTBO, TOX
JI1.1 | bammmaxkos, M.U. Maremartuka. Anrebpa v Hadalla MaTeMaTHIECKOTO aHAIH3a, M.: Axagemus, 2016

TeOMETpHs: YUeOHHK

JI1.2 | Aranacsn, JI.C., Martemarunka: anreOpa 1 Hadaia MaTeMaTHIECKOTO aHAIH3a, M.: Ilpoceemenne, 2019
Bytysos, B.®. reomerpust. I'eomerpus. 10-11 knaccel: yueOHUK JUIs
o0meoOpas3oBat. opranu3anuii: 6a30Bbli U yriryOIeHHbIH YPOBHH
JI1.3 | HamasH Anexcauap Marematnka: Y4eOHHK Mocksa: OOO "HayuHo-
ApceHoBuu uzgarensckuii neHrp MHOPA-
M", 2020
6.1.2. JlononHuTeLHASA JUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, T
JI2.1 | boromonos Hukonaii IMpakTuyeckue 3aHATHA 0 MaTeMartuke B 2 4. YacTs 2: YuebHoe Mocksa: U3narensctBo FOpaiit,
BacunbseBuu nocobue 2018
JI2.2 | boromonos Hukonaii Marematuka. 3agaun ¢ perreHusIMu B 2 4. Yacts 1: Yuebnoe Mocksa: U3narensctBo FOpaiit,
BacumnbeBuu nocobue 2018
6.2. IlepeyeHn pecypcoB HHGOPMALIMOHHO-TE1eKOMMYHHKALUOHHOI ceTu "HHTepHeT"
Ol | Hapasu A.A. Marematuka « THOPA-M» Pekomennosano MuH. o6p. u Hayku PO
92 | boromonos H.B. AJITEBPA 1 HAUAJIA AHAJIN3A. Yue6-Hoe nocobue it CIIO M. : U3narensctso Opaiit YMO

CIIO




93

Bboromosios H.B. TEOMETPU . Yuebnoe nocodue s CI1IO M. : UznarensctBo FOpaiit YMO CITO

D4

KouerkoBa H. A. Matemaruxa. IIpaktukym : yue6. nocooue Munck : PUIIO

25

Caiit oubanorexu JAI'TY:

26

00pa3oBaTesbHbI MaTeMaTUYECKUI CalT

o7

DNeKTpoHHbIH yueOHnK «MateMaTrka B 1mkoiie, XXI Bex»

28

I/IH(i)OpMaHI/IOHHLIe, TPECHUPOBOYHLIC 1 KOHTPOJIbHBIC MaTepHrajbl

29

Enunas xomnekiun L{ndpoBeix 00pazoBaTeIbHBIX PECYPCOB

910

DNeKTPOHHO-OMOIHOTEYHAs CUCTeMa Znanium.com

6.3.1 Ilepeyens MPOrpaMMHOrO ofecredeHnst

6.3.1.1

Mathworks (B cocraBe: 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

6.3.14

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 Ilepeyenb nHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IIPEJIMETA

7.1

MHOTO()YHKIIHOHAIBHBIH KOMIUIEKC MPEIo1aBaTels;

7.2

HarjsgaaHbIC oCcoOHst (KOMHJ’IGKTBI y‘{e6HI>IX Ta6J'II/IIl, IUIaKaTOB, MOPTPETOB BbIAAIONIUXCS YUYCHBIX-MAaTEMATUKOB U )Jp),

7.3

MH()OPMAITIOHHO-KOMMYHHUKATHBHEIE CPENICTBA;

7.4

9KpPaHHO-3BYKOBBIC HOC06I/I$I;

7.5

KOMILJIEKT TEXHUYSCKOMN JOKYMECHTAallMU, B TOM YUCJIC IMacriopTa Ha Cp€acTBa O6y'{CHI/I$I, HUHCTPYKIUH I10 UX
HCIIOJIB30BaAHUIO U TCXHUKE 6630HaCHOCTI/I;

7.6

OuOIMoTEeYHBINH POH.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCSA ITO OCBOEHUIO YYEBHOI'O ITPEJIMETA

MCTO[[PI‘{GCKI/IG YKa3aHus NpEeACTaBJICHBI B IIPUJIOXKCHUH.




