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1. MACIIOPT PABOYEW ITPOI'PAMMbBI YUEEHOM JTUCIATLIIMHBI

«MareMaTHKa»

1.1. O6s1acTh NpUMEHEHUsI MPOTPAMMBI

[Iporpamma  yueOHOM  aucuuruiMHbl — «MaremaTtuka»  SBJISIETCS  4YacTbl0  OCHOBHOM
npodeccuoHabHON o0pa3oBaTeabHOM mporpammel CITIO mo cnenmansHocTH 23.02.01 «Opranuzanus
NEpEeBO30K M YIpaBJICHHWE Ha TpaHcrmopTe (Mo BHJIAM)», coctaBieHa B coorBercTBuM ¢ DPI'OC
cpeaHero (moysHOro) oOmero oOpa3oBaHWM M HA OCHOBAaHUHM IPHMEPHOH MporpaMMbl  yueOHOM
mucuumiuHel - «MaTtematukay, pekoMeHIoBaHHONW @PenepanbHbBIM TOCYAAPCTBEHHBIM aBTOHOMHBIM
yupexaenueM «DdenepandbHbli  MHCTUTYT pas3BuTus oOpazoBanus» (PIAY «DOUPO») nmns
peanu3anuu OCHOBHOM mpodeccuoHanbHOM oOpazoBarensHOM nporpammbl CIIO Ha 6a3e OCHOBHOTO
obmiero oOpa3oBaHus C TOMydeHUEM cpeaHero oodmero oopazoBanus (IIporokon Ne 3 ot 21 wmrons

2015 r. Perucrpammonnsiii Homep peneHsuu 371 ot 23 uronst 2015 r. ®I'AY «DUPO»).

1.2. MecTo yueOHO# TUCUMIJIMHBI B CTPYKTYPe OCHOBHOM NMpodecCHOHAIBHOI 00pa30BaTe/IbHOM
NporpamMmmbI:

VYyeOnas aucuuminuHa « MaTemaTukay sBiseTcs NpoduIbHON AUCIUTITMHON
0011e00pa3oBaTeIHLHON MOITOTOBKH.
1.3. leau u 3a1a4u y4eOHOM IMCHUIIMHBI — TPEOOBAHUSA K Pe3yJbTATAM OCBOCHUSA y4eOHOM

JUCIHHUIINHDI:

e ¢opMupoBaHHe NpeICTABJEHHH O MATEMAaTUKE KaK YHUBEPCAJIBHOM SI3bIKE HAYKH,
CpeACTBE MOJICTUPOBAHHMS SIBJICHUI U MPOLIECCOB, 00 UIESX U METOaX MAaTeMaTHKH;

e pa3BuTHE JIOTUYECKOTO MBILLIJICHMS, IIPOCTPAHCTBEHHOTO BOOOpakeHus,
AITOPUTMUYECKON KYyJIbTYPHI, KPUTUYHOCTH MBILIUIEHUS Ha YpOBHE, HEOOXOAMMOM s Oymymieit

po¢eCCHOHANBHON EATETLHOCTH, JIJISl IPOIOJDKEHUS 00pa30BaHUs U CaMOOOPa30BaHMUS;

e OBJIAJIeHHEe MATeMATHYECKUMH 3HAHUSIMH M YMEHHSIMH, HEOOXOIUMBIMH B
MOBCETHEBHON JKW3HU, JUIA W3YYEHHS] CMEXHBIX €CTECTBEHHO-HAYUHBIX IUCIMIUIMH Ha 0a30BOM
YpOBHE W JUCHUIUIMH MPO(ECCHOHANBHOTO IUKIA, IS TMOJY4eHHUS 00pa3oBaHUs B 00JacTAX, HE
TpeOYIOMMX YrITyOJIEHHON MaTeMaTH4eCKOW MOATOTOBKH;

e BOCIHTAHME CPEICTBAMU MATEMATHUKH KYJIbTYPbl JIMYHOCTH, MOHUMAaHUS 3HAYUMOCTH
MaTeMaTHKU Ui HAayYHO-TEXHHYECKOTO MpOrpecca, OTHOIICHUS K MaTreMaTHKe Kak K 4YacTh
00IIIeYeTIOBEYECKON KYJIbTYPHl Yepe3 3HAKOMCTBO C HCTOPHEH pPa3BHTHS MAaTEMAaTHKH, BOJIOIHMEH

MaTeMaTUYECKUX UOCH.



e 3HayeHHWE MaTeMaTHMYeCKOM HayKHu JUIsl peIIeHus 3ajad, BO3HMKAIOIUX B TEOPUH U
IIPAKTHUKE; IIUPOTY U B TO € BpPEeMs OIPAaHMYEHHOCTb NPHUMEHEHUS MaTeMAaTU4YECKUX METOJI0B K
aHaJM3y U MCCIIEIOBAHUIO MIPOLIECCOB U SIBJICHUN B PUPO/IE U OOIIECTBE;

e 3HayeHUE IPAKTUKU U BONPOCOB, BOSHUKAIOLIUX B CAMOW MaTeMaTuke i (POpMUPOBAHUS
U pa3BUTHS MATEMaTUUYECKOW HAYKH; UCTOPHUIO Pa3BUTHUS MOHATHS YMCIIA, CO3/1aHUs MAaTEMaTUYECKOTO
aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHUS T€OMETPUH;

®  YHUBEPCAJIBHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTHYECKHX PpacCyKICHHH, UX
IPUMEHUMOCTb BO BCEX 00JIACTSIX 4EJI0BEYECKOH J1eATEIbHOCTH;

®  BEpOSTHOCTHBIN XapaKTep pa3JInYHbIX IPOLIECCOB OKPYKAIOIIEr0 MUPA.

B PEIYILTATE OCBOCHUSA TUCHUIIIIMHBI CTYACHT JOJDKEH YMETh:

AJITEBPA

®  BBHINOJHATH apu(MeTHUECKue ACUCTBUS HAJ YUCIIAMH, COYETas yCTHbIE U NHUCHMEHHBIC
IIPUEMBI; HAXOIUTh NPUOIMKEHHbIE 3HAUEHHs BEIMYMH U OTPEUIHOCTH BBIYMCICHUN (aOCooTHAs U
OTHOCHTEJIbHAS); CPABHUBATh YHCIIOBBIE BBIPAKEHUS;

®  HAaXOAUTh 3HAYCHMsI KOPHS, CTENEHH, Jorapupma, TPUTOHOMETPUUYECKUX BBIPAKEHUN Ha
OCHOBE ONPEENCHHsI, UCIIOb3Ys IPU HEOOXOAMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCS
NpUOIMKEHHOM OIIEHKO MPH MPaKTUYECKUX pacyeTax;

®  BBHINOJHATH NPeoOpa3OBaHUS BBIPAKEHWH, NpPUMEHSS (QOPMYJbI, CBA3aHHBIE CO

CBOWCTBaMH CTeTEeHEH, JorapupmMoB, TPUTOHOMETPUIECKUX (PYHKITUH.

DYyHKUMH U TPaPUKHU
®  BBHIUMCIIATH 3HAUEHUE (QYHKIUHU MO 3aJaHHOMY 3HAUYEHHUIO apryMeHTa IPH pa3iIMyHBIX
crioco0ax 3amaHus QyHKIINY;
e  OmpenensITh OCHOBHBIE CBOMCTBA YHCIOBBIX (DYHKIMN, HIUTFOCTPUPOBATH X Ha rpadukax;
e CcTpouTh TrpaduKd U3YYEHHBIX (YHKIUH, WIUTIOCTPUPOBAaTh MO TpaduKy CBOHCTBa

AJIEMEHTAPHBIX ()YHKIIMA;

L4 HUCIIOJIBb30BAaTh ITIOHATUC (byHKI.[HH JJIA OIIMCaHHA U aHaJIu3a 3aBHCHUMOCTEH BEITUUHH.

Havaja maTeMaTH4eCKOro aHaJM3a
®  HAXOJAUTh MPOU3BOIHBIC FNEMEHTAPHBIX (DYHKITHIA;
®  UCHOJB30BATh MPOU3BOJHYIO ISl U3YyUEHHUS CBOUCTB (PYHKLUH U MOCTPOEHHS IPpauKOB;
®  IIPUMEHATb NPOM3BOJIHYIO JJIS IPOBEACHUS NPUOIMKEHHBIX BBIYMCICHUHN, pelaTh 3a1a4u
MIPUKIIQJHOTO XapaKkTepa Ha HaX0XKJIeHHe HauOOJIbIIEro 1 HAMMEHBIIETO 3HAYCHHUS;
® BBUMCIATH B MPOCTEHIIMX CilydasX IUIOM@AM U OOBEMBI C HCIOJIB30BAaHUEM

OIMPECACIICHHOI'O UHTCrpaJia.

YpaBHeHMsI M HEPABEHCTBA



e pemiath palUOHANbHBIE, IIOKa3aTelbHbIe, JorapupMuueckue, TPUTOHOMETPUUECKUE
YpaBHEHHUSI, CBOJSIIIMECS K TMHEWHBIM U KBAJPAaTHBIM, a TAK)KE aHAIOTMYHbIE HEPABEHCTBA U CUCTEMBI;

®  CIOJIB30BaTh rpapuUuecKuil METO]l pelIeHUs] YpaBHEHH I U HEPABEHCTB;

e n300pakaTh HAa KOOPAMHATHOM IUIOCKOCTH pEIICHUs] YpaBHEHHM, HEPABEHCTB U CHCTEM C
JBYMsI HEU3BECTHBIMU;

®  COCTaBJIATH U pellaTh YPaBHEHMsI U HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHBIC BEIIMYMHBI
B TEKCTOBBIX (B TOM 4YHKCJIe MPUKIAJAHBIX) 3aa4ax.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEHN

e pemiath MpocTeilliie KOMOMHATOPHBIE 3aJadyd  METOAOM Iepebopa, a Takke ¢
WCIIOJIb30BAaHUEM U3BECTHBIX (hOPMYIT;

®  BBIYHCIATH B MPOCTEHUIINX CIydasX BEPOSTHOCTU COOBITHII Ha OCHOBE MOJICYETa YHUCIIA

HCXOO0B.

TFEOMETPUSI
e pacrmo3HaBaTh Ha YepTeXkKax H MOJAENAX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpexXMepHbIe OOBEKTHI C UX ONMUCAHHUSIMH, H300PaKECHUSIMHU;
° OIMUCBIBATH B3aMMHOC PpPaACIIOJIOKCHUE TPSIMBIX U IJIOCKOCTEH B MMPOCTPAHCTBE,
APeYMEHMUPOBAmMb C80U CYHCOEHUsL 00 IMOM PACNOTIONCEHUL,
® aHaNM3UPOBATh B TPOCTEHIIMX CIIy4asx B3aMMHOE pAacCIOJIOXKEeHHEe OOBEKTOB B
MPOCTPAHCTBE;
e u300pakaTh OCHOBHBIE MHOTOTPAaHHHKH W KPYTJIBIE TeJa; BBIMOJHATh YEPTEXKH 10
YCIIOBHSIM 33]1a4;
® cmpoumb npocmetiuiue ceverus Kyoa, npusmbl, RUPAMUOLL;
e pemiath TUIAHUMETPHYECKHUE M MPOCTEHINNE CTePEOMETPHUECKHE 3a7aui Ha HAXOXICHUE
T€OMETPUUYECKHUX BEJIMYUH (JIJTMH, YIJIO0B, IUIONIA/IeH, 00bEMOB);
®  WCNOJNB30BaTh MPU PEIICHHH CTEPEOMETPHUYECKHX 3alad IIaHUMETpUYeckue (akThl H
METOJIBI;
®  TIPOBOJUTH JOKA3ATEIBHBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a]1a4.
B pe3yabTraTe OCBOeHUsI JAUCHHMIUIMHBI CTYJAEHT JIOJKEH3HATH M  HCHOJIb30BaTh

HpHOﬁpETeHHLIe 3HAHUA U YMCHUA B l'lpaKTl/I‘leCKOﬁ JeSITeJIbHOCTH U MOBCETHEBHOM KN3HU:

® Ui NMPaKTHYECKUX PACUeTOB MO (Gopmysam, BKIOYass (GOpMYbl, COAEpKAIIUE CTEIEHH,
paaMkanbl, JOrapupmbl U TPUTOHOMETpPHUYECKHE (YHKIMM, HCIONB3YS TMpPH HEOOXOAMMOCTH

CIPaBOYHbIE MaTepUANbl U MPOCTEUIITNE BHIYUCIUTENbHBIE YCTPONCTBA;

e IS ONMUCAHUS C TOMOIIBI0 (DYHKIUN pPa3IWYHBIX 3aBUCUMOCTEH, MPEACTABICHUS WX

rpagu4ecKy, MHTEPIPETAINH rpadrKOB;



® IS peIICHUs MPUKJIAIHBIX 3a/1a4, B TOM YHCIIE COIUATbHO-DKOHOMHYECKUX U
(bu3nvecKnx, Ha HanOOJIBITNE U HAMMEHBIIINE 3HAUYCHHS, HA HAXOXKICHUE CKOPOCTH U YCKOPEHHS,

® IS IOCTPOCHHUS M HCCIIEIOBAHUS TIPOCTEHIINX MAaTEMaTHIECKUX MOJICICH;

e U1 aHaliM3a pPEATbHBIX YHCIIOBBIX JIaHHBIX, NPEJCTABICHHBIX B BHUJIE JHArpamM,
rpaduKoB;

e  aHamm3a MHPOPMAIIUU CTATHCTUYECKOTO XapaKTepa;

° JJ1s1 UCCIIEAOBaAHUSA (MOZ[GJII/IpOBaHI/IH) HCCJIIOXXHBIX HNPAKTUYCCKHUX CI/ITyaLIHfI Ha OCHOBC
M3y4eHHBIX (OPMYII U CBOUCTB QUTYD;

®  BBHIUHCIICHHUS 00BEMOB M IJIONIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEIICHUH
MPAKTUYECKHX 33124, UCTIONB3Ys IPU HEOOXOTUMOCTH CITPABOYHUKH U BHIYHCIUTEIBHBIC YCTPOHCTBA.

1.4. PekomMeHayeMoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOrpaMMbl JMCIUIIIHHBI:

MaKCUMaJIbHON yueOHOW Harpy3ku cTyJeHTa 348 4acoB, B TOM YHCIIE:
00s13aTeNIbHOM ay TUTOPHOM yueOHOI Harpy3ku cryaeHTa 240 yacos;
CaMOCTOSITEIbHON pabOThI CTyIeHTa 88 Jaca;

KOHCy/bTauu 20 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM y4eOHOI JMCHHMIIJIMHBI M BUABI Y4e0HOH padoThl

Buna yueOHoii padoThI

Oovem uacos

MakcumanbHas ydyeOHasi Harpy3ka (Bcero) 348
Oo6s3aTennbHas ayqIMTOPHAs yuyeOHas1 Harpy3Ka (Bcero) 240
B TOM YHCJIE:

TEOPETUUECKUE 3aHATHUS 140
MIPaKTUYECKHUE 3aHATHS 100
camMocCTosITeNIbHasl paboTa CTY/IEHTOB 88

B TOM YHCIIE:

CocraBreHue KOHCIeKTa naparpada yaeOHuKa 20
[ToaroToBka pedepara 30
[MonroroBka cooOmeHMHA 54
KoHcynbranun 20

Ilpomesicymounas ammecmayus é popme rk3zamena




2.2. TemaTnueckuii JiaH u cogaep:xanue yueoHoi nucuunanubl KMATEMATHUKA»

HaumeHoBaHue pa3iesioB U Conep:kanue y4e0OHOro MaTepuasa, NIPaKTUYEeCKUE 3aHATHS, CAMOCTOSITEJIbHAS Oo0bem DopMbI
TeM pabota o0yuarommxcs 4acoB KOHTPOJIS
1 2 3 4
BBenenue Conep:kanue y4eOHOTro MaTepuaa 2
1 I/ICTOpI/I}I BO3HUKHOBCHUA, Pa3BUTHAd W CTAHOBJICHHA MATCMATUKHU KaK
OCHOBOTOJIararouen JUCIUTITAHBL, HE00X0UMOiM TUIs U3Y4YCHUS
npodeccnoHanbHbIX — auciuiuiH. llemu, 3amaum martematuku.  CBsi3b
MaTeMaTHKH ¢ 001enpodecCHOHANBbHBIMY U CHIEIHATIbHBIMU TUCIUIUIMHAMHU.
Pasznea 1. Anredpa 134
Tema 1. 1. Coaeprxanue yueOHOro MaTepuaJa 4
Pa3BuTHe NOHATHA 0 UM CIIE 1 Ilensie m parmumoHanbHble uucha. JledcTBUTenbHBIE Yucia. [IpubmmkeHHBbIC YcTHBI onpoc.
BBIYNCIICHH . HpI/I6JII/I)KeHHBI€ 3HAYCHUA BCIIMYNHBI u MOrpCHOCTH
IPUOJIKEHUH.
2 KommiekcHbie uncna.
IIpakTHYeckue 3aHATHSA: 4 [IncbMeHHBINH OTYET
1. Beraucnenus HpHGHI/I)I(CHHBIX BBIYUCJICHUH. O BBIIIOJTHEHUU
2. JlelicTBHS HaJ KOMIUIEKCHBIMHM YHCIaMHU. MPaAKTUYECKOU
paloTHI.
CamocrosiTesqbHasi padora: 4 IIpoBepka
CocraBiieHne KOHCTIeKTa maparpada yueOHHKa Ha TEMBI: KOHCIIEKTOB U
1. Ilensie u panioHaNbHBIE YKCIA. [J[eiiCTBUTENIbHBIC YHCIA. OTBETHI Ha
2. [TpubnnKeHHble 3HAaYeHUs! BEIMYMHBI U TIOTPEIIHOCTH TPUOIIKEHUI. BOIIPOCHI.
Conep:kanue y4eOHOTro MaTepuaa 8

Tema 1.2. KopHu, cTeneHu u
Jorapugpmsl

1 Kopuu HarypanpHOW cTemeHM U3 4Yuciaa M UX cBoidcrBa. CreneHu ¢
palMOHAIbHBIMU I0KA3aTENIMU, UX CBOMCTBA.

2 CreneHu ¢ JOeWCTBUTEILHBIMEU HoOKasaTeilsiMu. CBoiicTBa CTENEHU C
JIeMCTBUTEJIbHBIM IOKA3aTEIIEM.

3 Jlorapudm. Jlorapudpm uumcna. OcHOBHOE JsorapupMuyeckoe TOXKIECTBO.

Hecsatnunbie U HaTypaibHbIe Jorapudmel. [IpaBuiia neiictBuii ¢ morapudmamu.
Ilepexoq k HOBOMYy ocHOBaHHIO. IIpeoOpa3zoBanue anredpanydeckux
BBIPAXKEHUI.




4 [Tpeobpa3zoBanue palHOHAIbHBIX, VPPALHOHATIBbHBIX CTENEHHBIX,
NIOKA3aTeJIbHBIX U JIOTapU()MUUECKUX  BBIPAKCHH.

IIpakTHYeckue 3aHATHSA: 12 [TucbMEHHBIN OTUET
1. Apudmerndeckue ASWCTBHS HAJ YHUCIAMH, HAXOXKICHUE MPUOTIIKEHHBIX BETUYUH U O BBITIOJTHEHUU
MOTPENTHOCTEH BBIYHMCICHUH (a0CONMIOTHONM W OTHOCHTEIIBHOW), CpaBHEHHWE YHCIIOBBIX MPaAKTUYECKOU
BBIPAKECHUI. paboThI.
2. BpluucsieHue 1 cpaBHEHHE KOpHEN. BrInosiHeHNE pacueToB ¢ paguKaIaMHu.
3. Pemienue wuppanvoHanbHbIX ypaBHeHUM. HaxoxaeHue 3HaYeHUM CTeNeHed C
panMoHaNbHBIMH TIOKa3aTemsiMu. CpaBHeHue cteneHed. [IpeoOpa3zoBaHMe BBIpAKECHUMH,
COJIepKAIMX CTENEeHU. PellleHne nokasarenbHbIX YpaBHEHUH.
4. Pemenue npukiIagHbix 3a1a4. Haxoxaenne 3HaueHuit Jorapudma mo mpou3BOJIbHOMY
ocHoBaHMIO. [lepexon OT OJHOro OCHOBaHUA K Jpyromy. BoluncieHue u cpaBHEHHE
norapudmos. JlorapudmMupoBanre 1 TOTEHIUPOBAHUE BhIPAKECHUN.
5. [IpubnmkeHHbIE BBIYUCICHUS U PEIICHHS] IPUKIIAIHBIX 33/1a4.
6. Pemmenne norapuMudeckux ypaBHEHUM U HEPABEHCTB.
CamocrosiTesibHas padoTa: 6 [TnceMeHnHbI
[ToaroroBka pedepara Ha TEMBI: JOKJaJ UM YCTHOE
1.Kopuu u crenenn. CTeneHu ¢ pallMOHAIbHBIMU MIOKA3aTeNIIMU, UX CBOMCTBA. BBICTYILICHHE.
2.CTeneHu ¢ JeCTBUTEILHBIMHI TOKA3ATEIIIMU.
3.JlecsiTiuHbIe U HATYPAIBbHBIE JIOTAPH(MBIL.

Tema 1.3. Conep:kanue y4eOHOTro MaTepuasa 10

OCHOBBI TPHTOHOMETPHUH

1 Panuannas mepa yrna. BpamarensHoe asmxenne. CHHyC, KOCUHYC, TAHT€HC U
KoTaHreHc uyucia. OCHOBHBbIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (POPMYIIBI
IMPUBCACHUS. CI/IHyC, KOCUHYC W TAaHI'CHC CYMMBI UM PA3HOCTH ABYX YIJIOB.
CUHYC ¥ KOCUHYC IBOMHOTO yriia. @opMyIibl MOJOBUHHOTO YTJIa.

2 [IpeoOpa3oBanusi cyMMBbl TPUTOHOMETPHUYECKUX (DYHKIMII B NPOU3BEICHHE U
MPOU3BENICHUSI B CyMMY. BpIpakeHHe TpPUTOHOMETpUUYECKHUX (YHKIHI uepes
TAQHT'€HC [TOJIOBUHHOT'O apryMEHTa.

3 ITpeoOpazoBanms MPOCTEUIITUX TPUTOHOMETPUUCCKUX BBIPAKECHUM.

4 ApKcuHnyc, aApKKOCHUHYC, aApKTaHTEHC quca. [Ipocreiimue
TPUTOHOMETPUYECKUE YPABHEHHUSL.

5 Pemenue TPUTOHOMETPUUYECKUX yYpaBHEHUH. [Ipocreiimue

TPUTOHOMCTPUYCCKUEC U HCPABCHCTBA.

Tect mo ogHOMY
BapUaHTY.

10




IIpakTuyeckue 3aHATHS:
1. PaguaHHBIM MeTOA HM3MEpPEHMsI YIVIOB BpALICHHMs U CBA3b C TPAAyCHOM MeEpOil.

ITnceMeHHEBIN OTUET
O BBIIIOJIHCHUHN

OCHOBHbIE ~TPUTOHOMETPUYECKHE TOXIECTBA, (OPMYNBI CIOXKEHHUS, YIABOCHUS, IPaKTUYECKON
npeoOpa3oBaHWe CyMMBl  TPUTOHOMETPUYECKHUX  (DYHKIMHA B  TPOU3BEICHUE, paboThI
npeoOpa3oBaHKe MPOU3BEIEHUS TPUTOHOMETPUUYECKUX (PYHKIHMA B CyMMY.
2. Peuienrie mpocTEeNIIMX TPUTOHOMETPUUYECKUX YPAaBHEHUM.
3. O6paTHbIe TPUrOHOMETpHUUYECKHE (DYHKIIUU: apKCUHYC, apKKOCHHYC, apKTaHTeHC.
CamocrosiTesibHas padora: 8 [TucbmeHHbII
[TonroroBka cooOIIeHNU HA TEMBI: JOKJIaJ UJIK YCTHOE
1. Paguannas Mepa yria. BpamarensbHoe nBuwxkeHue. CHHYC, KOCHHYC, TaHI€HC H BBICTYIIJICHHE C
KoTaHreHc yucia. CHHyC, KOCHHYC M TAHT€HC CYMMBI M pa3HOCTH JIBYX YTJIOB. UCIOJIb30BAaHUEM
2. @opMyJibl OJIOBUHHOIO yIJia. nH(}OpMaAITMOHHBIX
3. IlpeoOpa3oBaHusl CyMMBI TPHUTOHOMETPHYECKUX (YHKIHMA B MpPOU3BEACHUE H TEXHOJIOTUH.
IIPOU3BENICHUS B CYMMY.
4. IlpocrTeiiiirie TPUTOHOMETPUUECKUE YpaBHEHUs. APKCHUHYC, apKKOCUHYC, apKTaHT€HC
YUCIIA.
Tema 1.4. Conep:kanue y4eOHOTro MaTepuaa 10
@OyHKIHH, UX CBONICTBA U 1 @ynkiun. OOnacTe OmpeneneHuss U MHOKECTBO 3HaueHHit; rpaduk ¢GyHKuuH, 3ayer-Oecena 1o
rpadpuxku nmocTpoeHre rpagukoB GYyHKINUHA, 3aIaHHBIX Pa3IMIHBIMH criocobamu. CBOMCTBa TEME.
(GYHKIIMU:  MOHOTOHHOCTh, = YE€THOCTb,  HEUYETHOCTh,  OTPAaHUYECHHOCTD,
MIEPUOJTUYHOCTD.
2 | IlpomexxyTku BO3pacTaHus U yOBIBaHWS, HAUOOJbIIEe U HANMEHbIIIEE 3HAUCHUS,
TOYKHU IKCTPEMYyMa.
3 I'paduueckas unteprperanus. Ilpumepsl (yHKIMOHANIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MPOLIECCaX U SBICHUSX.
4 | O6parueie ¢yHknuu. OOMacTh ompeAeNeHus U 00JIACTh 3HAUYCHUN OOpaTHOU
¢byakumn. ['paduk o6patHON HyHKIHH.
5 Apupmernueckue onepaunu Haa QyHKUUAMU. CnoxHast QyHKUUSA (KOMITO3HIIMS)
IIpakTHYeckue 3aHATHSA: 2 [IncbMeHHBIN OTYET
1.I'padpuueckas uarepnperarus. [Ipumeps! QyHKIIMOHAIBHBIX 3aBUCUMOCTEHN B PealbHBIX O BBITIOJHEHUU
MpoLecCax U SIBJICHUSX. PaKTUYECKON
paboTHI.
CamocrosiTesqbHasi padora: 8 [TruceMeHHbI

IToaroroBka coOOILLIEHUN HA TEMBIL:

JTOKJIAJl UJIM YCTHOE

11




1. ®ynknun. O61acTh onpeaeneHus] 1 MHOKECTBO 3HAYCHH; TpaduK HYHKIIUH, BBICTYILJICHHE
nocTpoeHue rpaduKoB (PyHKIHHA, 3aJaHHBIX Pa3TMYHBIMU CIIOCOOAMHU.
2. [IpoMexyTku Bo3pacTaHus M YObIBaHUS, HAaNOOJIbIlIee M HAMMEHbIIIEe 3HAUCHHUS,
TOYKHU IKCTpEMyMa.
3. O6patHbie PyHkIMu. O0IAaCcTh ONpeaeeHNs U 00J1acTh 3HAYCHUH 00paTHOW (PYHKITHH.
I'padux oOpaTHOM QyHKIUH.
4. Apudmerndeckue onepanuu Haa GyHkipsaMu. CroxHas QyHKIHS (KOMIIO3HUITNSA).
Tema 1.5. Coaeprxanue yueOHOIro MaTepuaJa 4
CreneHHnble, NOKa3aTe/bHbIE, 1 Omnpenenennst  GyHknwii, wx  cBokMctBa W rpaduku.  OOpaTHbIE @pOoHTaIBHBII
JorapupmMuyecKue u TPUTOHOMETPHUUYECKHE (DYHKITHH. orpoc.
TPUTOHOMETPUYECKHE 2 [TapannenbHbIi TEPEHOC, CHUMMETPUS OTHOCUTEIBHO OCEH KOOpAMHAT U
hyHKIHH CUMMETPHUS OTHOCUTENIFHO Hayajlla KOOpPAMHAT, CHMMETPUS OTHOCUTEIHHO
NPSIMON )= X, PACTSIKEHHUE U CKATUE BJIOJb OCEH KOOPIUHAT.
IIpakTnyeckue 3aHATHA: 12 [InceMeHHBIN oTUET
1. [Ipumepsl 3aBUCUMOCTEN MEXIy NEPEMEHHBIMHU B PEAIbHBIX MPOLeccax U3 CMEKHBIX O BBITIOJIHEHU U
mucuutuinH. Onpenenenue GyHkiuii. [Tocrpoenne u uteHne rpaduKoB GyHKIHIA. IPAKTUYECKON
2. UccnenoBanue ¢ynknuu. CBOMCTBA JTUHEWHON, KBaIpaTUYHOM, KYCOUHO-JIMHEHHOU 1 paboTHI.
npoOHo-MMHEeHHON GyHKuui. HenmpepsIBHBIE U TepHoAnYecKe (DYHKIIMH.
3. CpoiicTBa u rpadyiku CHHYyCa, KOCUHYCa, TAHTE€HCA U KOTAaHTEeHCa.
4. Ob6parnble QyHKIMH U UX Tpaduku. OOpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH.
5. IlpeobpaszoBanus rTpaduka ¢yakuuu. ['apmonmueckue koseOanus. [Ipukitamnbie
3a/1a4H.
6. Iloka3zarenpHble, JOrapu(pMUUEcKHe, TPUTOHOMETPUUYECKHE ypaBHEHUS U
HEPaBEHCTBA.
CamocrosiTesbHas padora: CocTaBlieHHe KOHCTIEKTa naparpada yaeOHUKa Ha TEMBI: 6 IIpoBepka
1. Onpenenenust QyHKIMIA, UX CBOHCTBA U TPadUKH. KOHCIIEKTOB U
2. O06paTHbIe TPUTOHOMETPUYECKUE (DYHKITHH. OTBETHI HA
3. [IpeobpazoBanus rpauKoB. BOIIPOCHI.
Tema 1.6 Conep:kanue y4yeOHOro MaTepuasa 10

YpaBHeHUsS M HEPABEHCTBA

1 PaBHOCWIIBHOCTB ypaBHEHUM, HEPABEHCTB, CUCTEM. METOI MHTEpBAIOB.

2 | OcHOBHBIE IPUEMBI UX peLIeHHs (Pa3ioKeHNe Ha MHOKUTEIHU, BBEIEHHE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, rpa(puiecKuii MeTox).

3 PaI_[I/IOHaJ'IbHBIe, HppaliMOHAJILHBIC, IIOKA3aTCIIbHBIC W TPUTOHOMCTPUYCCKUC

Tect no ogHOMY
BapUaHTY.
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HCpPaBCHCTBA. OcHoBHBIC IMPUCMBI UX PCIICHUA.

4 | Ucnonb3oBaHue CBOMCTB U TpaduikoB DYHKIMI MpU PEIICHUH YPaBHEHUHA U
HepaBeHCTB. M300paskeHre Ha KOOPIUHATHON TNIOCKOCTH MHOKECTBA PEILIeHHH
YPaBHEHHMH U HEPABEHCTB C IBYMsl IIEPEMEHHBIMH M UX CHCTEM.

5 | IlpumeHenue MaTeMaTHYECKHUX METOJIOB JJIsl PELIEHUS COJEp)KATENIbHbIX 3a/1a4
U3 PAa3IMYHbIX 00JIACTel HAYKU U MPaKTUKU. HTepnpeTaus pe3yabTrara, y4eT
peanbHBIX OTPAHUYCHUH.

IIpakTHYecKkue 3aHATHSA: 8 IIncemenHBI OTYET

1. Kopuu ypaBHeHu#t. PaBHOCHIBLHOCTE ypaBHEeHHH. [IpeoOpa3oBanue ypaBHEHHIA. O BBITIOJIHEHUH

2. OCHOBHBIE IPUEMBI PELIECHHS PALlMOHAIBHBIX, UPPALIMOHAIBHBIX, TOKA3aTEIbHBIX U MPaKTUYECKON

TPUTOHOMETPUYECKHUX HEPAaBEHCTB. paboThL.

3. Pemienue cuctemM ypaBHEHHUIA.

4. Vicnonp3oBaHue CBOMCTB U TpaduKOB HYHKIMHA JJIs pEeIICHUs YPaBHEHUH 1

HEPABEHCTB.

5. KonTpoabHasi padora mo pasgeay 1. 2 [IncbMeHHBINA OTYET
O BBITIOJHEHUHU
paboTHI.

CamocrosiTesbHas padora: 10 [IpoBepka

CocraBrenue KoOHCMeKTa naparpada yueOHUKa Ha TEMBI: KOHCIIEKTOB U

1.PaunonanbHble, UppaLlMOHAIIBHBIE, TI0KA3ATEIbHBIE U TPUTOHOMETPUUECKUE OTBETHI HA

YpaBHEHHUS U CUCTEMBI. BOIPOCHI.

2.0CHOBHBIE TpPHUEMBbI HX pelieHus (pa3ioXKEeHUe Ha MHOXKUTEIM, BBEICHHE HOBBIX

HEU3BECTHBIX, MOJCTAHOBKA, TPAPUUECKUI METO).

3.PannonanbHble,  HMppallMOHAIBHBIE, IIOKa3aTe€IbHbIE U  TPUTOHOMETPUUYECKUE

HepaBeHCTBAa. OCHOBHBIC TPUEMBI UX PELLIECHUS.

4. Vcnonp3oBaHue CBOMCTB W rpaduKoB (YHKIHMHA TpH pEHIeHUH YypaBHEHUH U

HEpaBEHCTB. MeTO/1 HUHTEPBAJIOB.

5.300pakeHrie Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHWN YpaBHEHUU U

HEPAaBEHCTB C JIBYMSl MEPEMEHHBIMH U HUX CHUCTeM. lIpuMeHeHuMe MareMaTH4YeCKHX

METOAOB JJISi PEIICHUs] COAEP)KATENbHBIX 33734 W3 pa3IMYHbIX 00NacTel Hayku u

npakTuku. MHTepnperanus pesyabTaTa, yueT peaJbHbIX OrpaHUYEHHH.

Paznea 2. 54
HAUYAJIA
MATEMATHYECKOI'O
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AHAJIN3A

Tema 2.1. Coaeprxanue yueOHOIro MaTepuaJa 4
IociienoBarebHOCTH 1 CniocoObl 3aaHisi U CBOWCTBA YMCIIOBBIX MOCJIENOBATENbHOCTEN. [loHATHE O VcrHBII onpoc.
npenene  nocienoBaTenbHocTH.  CylllecTBOBaHME — IIpefena MOHOTOHHOM
OTpaHUYEHHOM TocieAoBaTeIbHOCTH. CyMMUPOBAHUE MOCIEA0BATEIBHOCTEM.
beckoneyHo yObIBaromas reoMeTpuieckasl MporpeccHst U €€ CyMMa.
2 [TonsiTHE O HEMPEPBIBHOCTH (PYHKIIHH.
IIpakTHYecKkHue 3aHATHSA: 4 IIncemMeHnHBIN OTYET
1. YwucnoBass mocCienOBaTENIbHOCTb, CIOCOOBI €€ 3aJaHusi, BBIYUCIICHUS YJICHOB O BBITIOJIHEHU U
nocienoBarenbHOCTH. llpexmen  mocnemoBaTenbHOCTH.  beckoHeuHo — yObiBaromias MPaKTUYECKON
reoMeTpuyecKas mporpeccusi. paboThI
2. [TonsiTHE 0 HEMPEPHIBHOCTH (DYHKIIUH.
CamocrosiTesqbHasi padora: 6 [IpoBepka
CocraBiieHne KOHCIIeKTa maparpada yueOHHKa Ha TEMBI: KOHCIIEKTOB U
1. CrmocoObI 3a1aHuUs ¥ CBOMCTBA YMCIIOBBIX MOceaoBaTebHOCTEH. [ToHsATHE O TIpenerne OTBETHI Ha
II0CJIEJ0BATEIBHOCTH. BOIIPOCHI.
2. CymecTBOBaHUE Mpeiesia MOHOTOHHOW OrpaHUYEHHOM MOCTIEI0BATEIbHOCTH.
CymMupoBaHue rocienoBaTeabHocTe. beckoneuHo yObiBaromias reoMeTpuiecKkas
MIporpeccus U ee cymma.
3. IlonsiTHe 0 HENMPEPBHIBHOCTH (YHKIINU.
2 cemecTp
Tema 2.2. Coaeprxanue yueOHOro MaTepuaJa 12
Hponssoxnas 1 [TonsiTue o mpou3BOAHON (HYHKIIUH, €€ TEOMETPUUSCKUN U HU3UIECKUN CMBICI. TectupoBanue 1o
YpaBHeHHE KacaTenbHOU K rpaduKy QyHKITUH. WHIUBUIYaIbHBIM
2 [Ipou3BoiHBIE CyMMBI, pa3HOCTH, IPOU3BEIACHHUSI, YACTHOTO. TECTaM.
3 [Tpon3BogHBIE OCHOBHBIX d3JIeMEHTapHBIX (yHkIui. [IponsBoanHbie 00paTHOM
(GYHKIMH 1 KOMIO3UIUU (YHKIUH.
4 [IpumeHeHne TPOM3BOMHONW K HCCIEAOBAaHUIO (QYHKIUA UM TMOCTPOEHUIO
rpauKoB.
5 [Ipumepsl HCHONIB30BaHUSL MPOU3ZBOAHON JUISI HAXOXKACHUS HAWIY4IIEro
pelieHus B MPUKIIAIHBIX 3a/1ayax.
6 Bropas npousBosHas, ee reomeTpuueckuii u pusnueckuit cmoici. [Ipumenenue
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BTOPOM TIPOM3BOJHON K HMCCIIENOBAHUIO (DYHKIIMH M TOCTPOEHHUIO TPadUKOB.
Haxoxaenne ckopocTu ajs mporiecca, 3aqanHoro Gpopmysnoi u rpadukom.

IIpakTuyeckue 3aHATHSL: 8 [TucbMEHHBIN OTUET
1. Tlonatue O TPOM3BOAHONW (YHKIHH, €€ TCOMETPUUECKUNW W (DU3MUECKUN CMBICIH. O BBINIOJIHEHUU
Brruncnenus npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (YHKITHIA. MPaKTUYECKON
2. [IpumeHeHNE POU3BOTHON K UCCIEIOBAaHUIO (DYHKIIMH U TIOCTPOCHHUIO TPaUKOB. paboThI.
3. [IpuMepsl KUCIONIB30BAHUS MPOU3BOIHON ISl HaXOXKICHHS HAWITYYIIETrO0 PEIICHUs B
MPUKJIATHBIX 33/1ayax.
4. HaxoxneHue HauOONbBIIEro, HAMMEHBUIETO 3HAYEHUS M SKCTPEMAalIbHBIX 3HAYCHHM
GyHKIMN.
CamocrosiTesbHas padora: [lonroroBka cooOIIeHN Ha TEMBI: 4 IInceMeHHbIi
1.YpaBHeHme KacaTenbHON K TpaduKy (yHKIHMH. JOKJIaJ WJIN YCTHOE
2.HaxoxaeHue CKOpOCTH ISl IpoIecca, 3aJaHHOTO (OPMYJIOi B rpad)uKOM. BBICTYILJICHHE
Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa 8
IlepBooOpa3Hasi H HHTErpaJ 1 | IepBooOpasuas. [IpaBuiia HAXOXICHHS TIEPBOOOPA3ZHBIX. ®OpoHTATBHBIH
2 | IlpumeHeHue  ONPEACIICHHOIO  WHTErpaja  Jjs  HaXOXIACHUS  IUIOIIA[u orpoc.
KPUBOJIMHEWHOW TpareIuu.
3 | ®opmyna HetoTona—IJleitbuuna.
4 [Tpumeps mpuMeHeHusI HHTETpaia B GU3HKE U TEOMETPHH.
IIpakTuyeckue 3aHATHSL: 4 ITucbMeHHBIN OTUET
1. TIlepBooOpasnas. IlpaBunma  HaxoXIeHHsT  TepBooOpa3HbIX. [IpumeHeHue O BBITIOJITHEHUH
OMpEICIICHHOTO MHTETpaa Jisl HaXO0XK/ICHHUs IIJI0Ia i KPUBOJIUHEHHOMN Tparenuu. MPaKTUYECKON
2. Ilpumenenme Qopmynsl Herlorona—IJleliOnuna. I[lpumeHnenune wuHTErpaia K paboTHI.
BBIYHCIICHUIO (PU3NYECKUX BEITUYHH U TUIOMIAICH.
CamocrosiTeqbHasi padora: 4 [IncemenHbIi
[ToaroroBka pedepara Ha TEMBI: JOKJIaJ] UJIK YCTHOE
1. IlpumeHeHne onpeeIEeHHOr0 MHTErpaia Iyl HaX0KACHU TIOMaal KPUBOJIUHEHMHOM BBICTYIUJICHHUE.
Tpaneuuu.
2. IlpumeHeHne HHTErpaia K BEIYUCICHUIO (U3MYECKUX BEJIMYMH U TUTOMIACH.
4. KonTpouabHas padora no pasaeiy 2. [IuceMeHHBIN OTUET
O BBITIOJIHEHU U
paboTHI.
Pa3znen 3 46
KOMBHUHATOPHKA,
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CTATUCTUKA 1

TEOPHS BEPOSITHOCTEM

Tema 3.1

DJieMeHTbl KOMOMHATOPUKH

Conep:kanue y4yeOHOro MaTepuasa

1 OcHOBHBIE TIOHATHSI KOMOMHATOPUKH. 3a/1a4M Ha MOJICYET YHCIIA Pa3MELICHHIH,
MePECTAHOBOK, COYETAHU.

2 | Pemenue 3anay Ha miepeOOp BapUaHTOB.

3 ®dopmyna buroma Herotona. CBoiicTBa OWHOMUHAIBHBIX KOA(D(DHUITEHTOB.

4 Tpeyronbnuk Iackais.

3auer-Oecena no
TEME.

IIpakTuyeckue 3aHATHSL:
1. Ucropus pa3Butus komOuHaTopuku. [IpaBuia komOuHaTOpUKU. 3aa4i Ha TOJCUET

ITnceMeHHEBIN OTUET
O BBIIIOJIHCHUHN

YyHuCIa pa3MelieHU i, epecTaHOBOK, COYETaHUM. MPaAKTUYECKOU
2. Pemenue 3anau Ha nnepebop BapuantoB. bunom Hetotona u tpeyronbuuk [lackans. paboThI.
[IpuknagHeie 3aga4un.
CamocrosiTesibHas padora: [ToaroroBka
[ToaroroBka pedeparta Ha TEMBI: pedepara.
1. Pemenue 3amau Ha nepeGop BapuaHToB. CBOWCTBA OMHOMUHAIBHBIX KO (UIIEHTOB.
2. TpeyronsHuk [Tackans.
Tema 3.2 Coaeprxanue yueOHOro MaTepuaJa
JJIeMEHThI TEOPUH 1 Co0bbITHE, BEpOSTHOCTH COOBITHS, CII0KEHUE U YMHOKEHHE BEPOSITHOCTE. OpOoHTABHBIN
BEePOATHOCTEH [ToHsATHE O HE3aBUCUMOCTH COOBITHI. orpoc.

2 JuckpeTHas ciiydaliHasi BETMUMHA, 3aKOH €€ pacnpeesieHus. YucioBbie
XapaKTEPUCTUKH TUCKPETHOM CIIy4ailHOW BEJIMYUHBI.

3 [TousTHE O 3aKOHE OOJIBIINX YUCE.

IIpakTHYecKkHre 3aHATHSA:
1. Knaccuueckoe onpeneneHue BepOITHOCTEN, CBOMCTBA BEPOSATHOCTEM, TeopeMa o

IIcbMEHHBIN OTUET
O BBIIIOJTHEHUU

CymMMe BEpOsSITHOCTEN. Brrunciienue BepositTHocTel. [Ipukianusie 3agaun. MPAKTUYECKOU

2. JluckpeTHas ciy4aiiHasi BEJIMUMHA, 3aKOH €€ pacnpeaeneHusa. HaxoxaeHns: 4rucioBbIX paboTHI.
XapaKTEPUCTUK AUCKPETHOM CIIy4aliHOW BEJIMYUHBI.

CamocrosiTesqbHasi padora: [IncemenHbIi
CocraBiieHne KOHCTIeKTa maparpada yueOHHKa Ha TEMBI: JOKJIaJ UJIK YCTHOE
1. CobbiTHE, BEpOSTHOCTH COOBITHS, CI0KEHHE U YMHO)KEHHUE BEPOSATHOCTEM. BBICTYIICHHE.

2. [ToHsTHE O HE3aBUCUMOCTU COOBITHIA.
3. HucnoBble XapaKTepUCTUKH TUCKPETHON CIyYailHON BEJIMYMHBI.
4. IMonsiTie 0 3aKOHE OOJIBIITUX YHUCEIL.

16




Tema 3.3 Conep:kanue y4yeOHOro MaTepuasa 6
J/1eMEeHTBI MATeMATHYECKOH 1 [IpencraBnenre naHHBIX (TAOIUITBI, TUATPAMMBI, TpadHKH),reHepaIbHas NHnuBuayanpHbIC
CTATHCTHKH COBOKYITHOCTb, BBIOOPKA, cpeiHee apu(MeTnieckoe, MeinaHa. KapTOYKH C
2 [TonsThe 0 3a1ayax MaTeMaTUYECKOM CTATUCTHKH. 3aJaHUSIMHU.
3 Pemmenne npakTuieckux 3a/1a4 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.
IIpakTuyeckue 3aHATHSL: 2 [TucbMEHHBIN OTUET
1. TIlpencraBnenwe HaHHBIX (TaOMUIBI, AuarpamMmbl, rpaduku). [‘eHepanbHas O BBITIOJTHEHU U
COBOKYITHOCTb, BBIOOpKa, cpeiHee apudmeTrnueckoe, menuana. [lonstue o 3amagax MPaKTUYECKON
MaTeMaTUYeCKOW CTaTUCTUKHU. PelleHue mpakTUYeCKHX 3aJad C [pUMEHEHHEM paboTHL.
BEPOSITHOCTHBIX METOJIOB.
KonTtpouabHnas pa6ora no pa3geay 3. 2 [IuceMeHHBIM OTUET
O BBITIOJIHEHU U
paboTHI.
CamocrosiTesqbHasi padora: 6 [IncemenHbIi
[ToaroroBka coOOIICHUI HA TEMBI: JOKJIaJ UK YCTHOE
1. [TlpencraBnenue paHHBIX (TaOiuibl, AuarpamMmbl, rpaduku). [eHepanbHas BBICTYILICHHE.
COBOKYITHOCTb, BBIOOpKa, CpeHee apu(MeTHIECKOe, MeTUaHa.
2. IToHaTue o 3agadax MaTEMaTHYECKOU CTATUCTHUKHU.
3. Penienne nmpakTUYECKHUX 3a/1a4 ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
Pa3znen 4 102
IF'EOMETPUS
Tema 4.1 Conep:kanue y4yeOHOro MaTepuasa 12
IIpsiMbie H NJIOCKOCTH B 1 B3anMHoe pacmnonoxkeHne IByX MpsSMBIX B ITpocTpaHcTse. [lapamiensHOCTh 3ader-Oecena mo
NpocTpaHCcTBE MPSAMON U TUIOCKOCTH. [lapayieibHOCTh MIIOCKOCTEM. TEME.
2 [TeprieHANKYAAPHOCTD MPSIMOM U TIIOCKOCTH. [lepneHauKysip 1 HaKIOHHAs.
3 VYroia Mexay IpsAMO# U INIOCKOCTBIO. JIBYIrpaHHBIN yroi. YToJI MEeXKIY
MJIOCKOCTSIMHU.
4 IlepneHUKyYIAPHOCTD JBYX IUIOCKOCTEH.
5 ['eomerpuyeckue nmpeodpa3oBaHus TPOCTPAHCTBA: MMapaLICTbHBIN IEPEHOC,
CUMMETPHSI OTHOCUTENIBHO TIOCKOCTH.
6 [TapannensHoe mnpoekTupoBaHue. Ilnomane OpPTOroOHANBHONH  MPOEKIIUH.
N300paskeHre MPOCTPAHCTBEHHBIX (QHUTYD.
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IIpakTuyeckue 3aHATHSL: 6 [TucbMEHHBIN OTUET
1. [TapamnenbHOCTH IPSAMO U TIOCKOCTU. [lapaiienbHOCTh MIOCKOCTEH. O BBINOJIHEHUU
2. [lepneHIUKYISIPHOCTh PSMOM U IIOCKOCTH. [lepneHIuKyisip U HaKJIOHHAS. MPaAKTUYECKOU
3. Yron Mexay npsiMoi U IIOCKOCThIO. YTOJI MEX]y MIIOCKOCTSMH. paboTHL.
[TeprieHAMKYASAPHOCTD IBYX MJIOCKOCTEH.
CamocrosiTesbHast padora: CocraBieHne KOHCIIEKTa naparpada ydeOHuKa Ha TEMBI: 6 ITogroroska
1.B3auMHO€ pacnoyiokeHHue ABYX MPSAMbBIX B IPOCTPAHCTRBE. pedepara.
2.'eomerpuueckue  mpeoOpa3oBaHMs  MPOCTPAHCTBA:  MapaUICNbHBIA  MEpeHocC,
CUMMETPUSI OTHOCUTEIIBHO TIOCKOCTH.
3.ITapannensHoe mpoekTupoBanue. Ilnomans oproronanbHOM npoekuuu. M3o0paxenue
MIPOCTPAHCTBEHHBIX QUTYP.
Tema 4.2 Coaeprxanue yueOHOro MaTepuaJa 10
Muororpannukn 1 Bepmunsl, pedpa, rpanu MHOTOrpaHHuKka. PazBepTka. MHOTOrpaHHbIE YTIIBL. OpOoHTABHBIN
Beinyxkiible MHOrorpanauku. Teopema Dinepa. oIpoc.
2 [Tpusma. [Ipamas u HakioHHasa npusMa. [IpaBunbHas npusma.
3 [Mapannenenunen. Ky6. Terpasnp. [Ipencrapnenue o mpaBUIbHBIX
MHOTOTpaHHHUKAX (TeTpadap, KyO, OKTadAp, JOJAEKAdIP U HKOCAIIP).
4 IInpamupa. [IpaBunbHas nupamuga. Y ce4eHHasi MUPAMUIA.
5 CummeTpuu B KyOe, B mapajuiesienurieie, B mpu3Me u nupamue. CeueHus
KyOa, MPU3MBI U TUPAMHU/IBL.
IIpakTuyeckue 3aHATHSL: 4 [TucbMEHHBIN OTUET
1. Bepumssl, peOpa, rpanu MHOrorpaHHuka. PazBepTka. MHOTOrpaHHbIE YTJIbL. O BBIIIOJIHEHUU
Brinykibie MHOTOTpaHHUKH. MPaAKTUYECKOU
2. Ilpuzma. Ilpsamas u HaknoHHas npusma. [IpaBuibHas npusma. [upamuaa. paboThI.
[TpaBunbHas mupamuaa. Ycedennas nupamuaa. Terpadap. Ceuenus Ky0a, Ipu3Mbl U
MUPaMUJIbI.
CamocrosiTesqbHasi padora: 6 CocraBnenue
[TonroroBka pedepara Ha TEMBI: KOHCIIEKTa
1. Bepmmunubl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHoOrorpaHHble YTJIBIL. naparpada
Brinykiible MHOrorpanHuku. Teopema Ditniepa. yueOHHUKa.

2. Tapannenenunen. Ky6.I[lupamuna. [lpaBunpHas nupamuga. YcedeHHas NMUpaMUTA.
Cummerpu B KyOe, B mapajuiesienuiiesie, B Ipu3Me 1 MupaMuie.

Ceuenus xKy0a, IpU3Mbl U MTUPAMUJIBL.

3. IIpeacraBneHne o MpaBUIBLHBIX MHOTOTPaHHHUKAX (TETpadp, KyO, OKTadp, JOAEKaAdIP

18




1 UKOCadID).

Tema 4.3 Conep:kanue y4eOHOro MaTepuasa 6
Tena u moBepxHocTH 1 Hunuuap u konyc. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBas NuauBuayanbHble
BpalliCHUA MMOBEPXHOCTh, 00pasyromas, pa3BepTka. KapTOYKH C
2 OceBble ceYEHMsI U CEUEHMUS], TapaJlIeIbHbIE OCHOBAHUIO. 3a/IaHUSIMU.
3 [Hap u chepa, ux ceuenus. KacarenpHas IockocTs K cdepe.
IIpakTHYeckue 3aHATHSA: 2 IIncemMeHnHBI OTYET
1. Humunanp u konyc. [ap u cdhepa, ux ceuenus. KacarenbHast mimockocTs k cdepe. O BBINIOJIHEHUH
MPAKTUYECKOU
paboTHI.
CamocrosiTesibHas padora: 4 [TucbmeHHbIM
IToaroroska cooOIIEHUN HA TEMBI: JIOKJIa]T UJIA YCTHOE
1. OcHoBaHue, BbICOTa, OOKOBasI MOBEPXHOCTh, 00pa3yroIasi, pa3BepTKa. BBICTYIUICHHUE.
2. OceBble CEUEHUs U CEYEHUs, TapaJJIeIbHbIE OCHOBAHUIO.
Tema 4.4 Coaeprxanue yueOHOro MaTepuaJa 8
W3mepennsi B reomeTpuu 1 O6bem u ero uzmepenue. arerpansnas popmyna oobema. opmynsl oobema OpoHTABHBIN
Ky0a, IpsIMOYTOJIBHOTO TIapaJuIeIenuIe1a, TPU3MbI, IIIIHHAPA. orpoc.
2 dopmynbl 00beMa MUPaMHIBI U KOHYCA.
3 DopMyIIbl TJIOMAIN TOBEPXHOCTEN MUIMHApPA U KoHyca. Dopmyibl o0beMa
nrapa ¥ riomaan cheps.
4 [TogoGue Ten. OTHOIIEHUS TIJIOMIA e TTOBEPXHOCTEN M 00BEMOB MTOTOOHBIX TEJ.
IIpakTHYecKkue 3aHATHSA: 6 IIncemMeHnHBIN OTYET
1. UnTerpanbhas popmyina oobema. Dopmyssl o0beMa mUpaMuabl U KOHYCA. O BBITIOJIHEHU U
2. ®opmynbl TUIOMIAN TOBEPXHOCTEH IMIMHAPa U KoHyca. Popmynbl oObema mapa u [IPaAKTUYECKON
Iomaau chepsl. paboTHI.
3. OTHOIIEHU MIoUIa /el MOBEPXHOCTEH M 00bEMOB MOTOOHBIX TE.
CamocrosiTesqibHasi padora: 10 [TruceMeHHbI
[ToaroToBka cooOIIeHNU HA TEMBI: JOKJIaJ UJIK YCTHOE
1. OOBeM u ero u3MepeHue. BBICTYIUJICHHUE.

2. ®opMmynel 00beMa KyOa, MPSMOYTOIBHOTO MapaljieNienuIeaa, MPU3MBbIL, IIWIHHIPA.
3. ®opmyssl 00beMa TUPAMHIBI U KOHYCA.

4. ®opMyibl IJIOLAAN TOBEPXHOCTEN LMIMHIpA U KOHYCA.

5. [Togo6ue Ten.OTHOMIEHUS TUTOIIAIel TOBEPXHOCTEH 1 00bEMOB MOJO0OHBIX TEJI.
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Tema 4.5
Koopaunatsl 1 BeKTOpHI

Conep:kanue y4yeOHOro MaTepuasa

1 [IpsimoyronpHas (IeKapToBa) CHCTEMa KOOPAWHAT B IpocTpaHcTBe. DopMyrna
PacCTOSIHUS MEXKY ABYMS TOUKaMH. Y paBHEHHS C(epbl, IUIOCKOCTH U MPSIMOIA.

2 Bekropel. Monynb BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE BEKTOPOB.
YMHOXEHUE BEeKTOpa Ha 4Kciio. PaznojkeHne BEKTopa 1o HarpaBJICHUSIM.

3 VYron mexnay nByms Bektopamu. [Ipoekius Bektopa Ha ock. KoopauHatsl
BEKTOpA.

4 CkangapHoe mpou3BefeHHUE BEKTOpOB. M cmosib30BaHWE KOOpPJAWHAT U BEKTOPOB
IpU pCIICHUN MATCMATHYCCKUX WU MMPUKIIAAHBIX 3a1a4.

3auger-Oecena 1o
TEME.

IIpakTHyeckoe 3aHATHE: 6 [T1uCcbMEHHBIN OTUET

1. YpaBHenus cepsl, MIOCKOCTH U MPSIMOA. O BBINIOJIHEHUU

2. Bektopsl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. Cli0KEHNE BEKTOPOB. Y MHOKEHHUE MPAKTUYECKOU

BEKTOpa Ha yucio. Pa3zoxkeHue BEeKTOpa 10 HAMPaBIICHUSIM. paboThI.

3. CkansipHO€ IPOU3BEACHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOM U TIIIOCKOCTH.

Vcnonb30BaHn€e BEKTOPOB IIPH T0OKA3aTENbCTBE TEOPEM CTEPEOMETPHH.

4. KonTpouabHas padora no pasaeay 4. 2 [IuceMeHHBIN OTUET
O BBINOJHEHUHU

paboThI.

CamocrosiTesqbHasi padora: 6 [IncemenHbIi

[ToaroroBka cooOIICHUI HA TEMBI: IOKJIaJ UJIA YCTHOE

1. [IpssmoyronbHas (JeKkapToBa) CUCTeMa KOOPJMHAT B IPOCTPAHCTBE. BBICTYIICHHE.

2. Yron mexnay AByMms BekTopaMu. [Ipoekius BeKTopa Ha OCh.

3. Koopaunatel BekTopa. Mcnonb3oBaHuWe KOOpAMHAT W BEKTOPOB IMPU PEIICHUH

MaTeMaTUYeCKUX U MPUKIIATHBIX 3a/1a4.

Koncyabranumn 20

JK3aMeH

Bcero: 348
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3. YCJIOBHUA PEAJIN3AIIMM YYEBHOM TUCIHUILIVHBI

3.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHMYECKOMY 00ecneYeHHI0
Jlns peasinzanuy y4eOHON IUCIUILTMHBI UIMEETCs yueOHbIN KaOWHET MaTeMaTHKU.
O6opynoBaHue yueOHOTO KaOHWHeTa:
1. KoMriekT yaeOHO-METOIMUECKON TOKYMEHTAITHH.
2. Y4yeOHUKH.
3.Pa3naTounslii MaTepuai.

4. Harmsinasie mocooust

TexHuueckue cpeacTBa OOyICHHS:
1. MynbpTuMenuitHOe 000pyIOBaHHUE.

2. Komnbrotepsl.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus
Ilepeyennb pexomeHayeMbIX Y4ueOHbIX H3AaHuil, VIHTepHeT-pecypcoB, JAONOJHUTEIbHOM

JUTEePaTypbl

OcHoBHasi JuTepaTypa

1. Amumor III. A. AnreOpa m Hauana maremaruueckoro anammsza. 10-11 xmaccsr:
yuae0.yisio0mieo0pazoBar. yupexaeHuii: 6a3oBeiii yposens / [ 111, A. Anumos, 0. M. Komnsrus,
M. B. TkaueBa u ap.].- 17 uza.- M.: IIpocsemenne, 2011.- 464c.: ni.

2. Aranacsa JI. C. T'eomerpus 10-11 xmaccel: y4eOHUK s uisioOrieoOpa3oBar.
yupexaeHuit: 6a3oBblii ypoBeHb u npodmibHbiid yposuu / [JI. C. Aranacsn, B. @. Byrycos, C.b.

Kagomues, np.].- 18 uzn.- M.: [Ipoceemenue,2011.- 255¢. :um.

JlonoTHUTEILHAS JUTEPaTypa

1. boromonoB H. B. IIpakTuueckue 3aHATHS 110 MaTeMaTuKe: yued.mocodue i CpeHIX
npod. yueb. 3aBenenuii / H. B. boromomnos. — 9-e uzn., crepeorun.- M.: Beicmi. mikomna, 2010.-
495c.

2. Beirogckuit M. f. CnpaBouyHuK 10 BbIcHIel MatemaTnke / M. f. Beironckuii.- M.:
Act: Actpens, 2008.- 991c.: nin.

3. I'mypman B. E. PyKoBOACTBO K pEIIEHUIO 3aJad MO TEOPUU BEPOATHOCTEH U
MaTeMaTu4ecKon ctatuctuke: yued.mocooue / B. E. 'mypman - 11 u3z., nepepad.- M.: Briciiee

obpa3zoBanue,2010.- 404c.
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4. I'mypman B. E. Teopust BepossiTHOCTEH M MaTeMaTHYeCKas CTaTUCTUKA: y4ueO.mocooue
/ B. E. I'mypman.- 12 —e u3n., nepepad. — M.: Briciiee oO6pazoBanue; FOpaiit, 2010.- 479c¢.: um.

5. KonmoropoB A. H. Anrebpa u Hadana maremarudeckoro anamuza: ydeO.qms 10-11
KJ1IaccoB o0mieoOpa3oBar. yupexaeHudt / moxa pea. A. H. Kommoroposa.- 17-e m3g.- M.:

IIpocsemenue, 2010.- 383c.

HNHuTepHeT — pecypcesbi:
l. Emunoe okHO mocTyma K 00pa3oBaTeNbHBIM pecypcaM. JJIEKTPOHHAs OUONIHOTEKa

[DnexTponHbIit pecypc]. — Pexum pocryna: http:/window.edu.ru/window, cBOOOIHBIN. —

3ari. ¢ akpaHa.

2. Poccuiickas HaMOHAIbHAs OUOIMOTEKA [DIEKTPOHHBIA pecype]. — Pexum nocrymna:
http:// nlr.ru/lawcenter, cBoG0JHBIN. — 3ari. ¢ FKpaHa.

3. Dmnextponnsie Oubmorekn Poccum /pdf yueOHMKM cTymeHTaM [DIeKTpOHHBIH

pecypc]. — Pexum  gocrtyna :http://www.gaudeamus.omskcity.com/my PDF_library.html,

CBOOOJTHBIN. — 3ari. ¢ 9KpaHa.
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4. KOHTPOJIb H OILEHKA
JANCHUITINHBI

PE3YJIbTATOB OCBOEHHUS YYEBHOM

KouTponb u oleHka pe3ynbTaToB OCBOCHUS YUEOHON IUCIMIUIUHBI OCYIIECTBIISIETCS

mpenojaBaTesieM B IMpoIlecce MPOBEACHMSI NMPAKTHUECKUX 3aHATUH M J1abopaTOpHBIX padoT,

TCCTUPOBAHHA, a4 TAKIKC BBITIOJIHCHUSA O6y‘IaIOH_II/IMI/IC$I WHIAUBUAYAJIbHBIX 3a;:1aHm”1, ITPOCKTOB,

HUCCIIETOBAHUM.

PesyabTraThl 00yyeHust
(oCBOECHHBbIEC YMEHUS1, YCBOCHHbIE
3HAHUA)

®opMbl U MeTOAbI KOHTPOJIA U
OLIEHKH Pe3yJIbTATOB 00yUYeHusi

YMmerh:

-pemarh MPUKIIaTHbIE 337a49u C
HCIIOIBL30BAaHUEM DIIEMEHTOB

(bpoHTaTBHBIN OIPOC
WHIMBUyaIbHBINA YCTHBIN OMPOC

MaTE€MaTUYECKOT0 aHAJIN3a;

- IPABUJIO NIEPEXO0/A OT AEKAPTOBOM CUCTEMBI
KOOpPAUHAT K ITOJISIPHOM;

- ONPENETICHUE BEPOSITHOCTH CIIy4allHOTO
COOBITHS, OCHOBHBIE (DOPMYIIBI TEOPUHU
BEPOSTHOCTEH, YNCIIOBBIE XaPAKTEPUCTUKH
JUCKPETHOM CIIy4alilHOM BEJINYMHBI.

Qg epeHIMaTEHOTO U HHTETPATBHOTO MUCbMEHHBIN KOHTPOJIb (Tectnl o
WCUHCIICHMUS, TEOPETUYECKOMY MaTepHaIy)

- pemath auddepeHmanbHbe YpaBHEHHUS, MpaKTU4eckas pabora

- OCYILIECTBIIATD MEPEXO OT NPSIMOYTOIBHOM | Y CTHBIN OMpoOC;

CHCTEMBI KOOPJIHAT K MOJIIPHOM U O0paTHO; |MHChMEHHAs MPOBEPKA; TECTHPOBAHUE.

- BBIUUCIIATH BEPOSTHOCTU CITy4alHbBIX

COOBITHIA, YUCIIOBBIE XaPAKTEPUCTUKU

JIMCKPETHOM CITy4allHON BEJIMYMHBI.

3HaTh:

-OCHOBHbIE MaTeMaTH4eCKHUEe METObI GpoHTaNbHBI  ONpOC,  WHAMBUAYAJIbHBII

YCTHBII ONPOC MUCBbMEHHBIH KOHTPOJIb (TECTHI
10 TEOPETUIECKOMY MaTEepHUaITy)

npakTuyeckas pabora

VYcTHBIN Omnpoc; MUChbMEHHAsl TpoBepKa (3adeT
Ha TPAaKTUYECKUX 3aHATHUSX, BBIOJIHEHUE
3QIaHAN 11 CaMOCTOSITENIbHOW — paloTHI,
KOHTPOJIbHBIE paOOTHI, TECTHI); CAMOKOHTPOJIb;
B3aMMOIIPOBEPKA.
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