—=D
B

&

*

Noanucaxo uudpoeoi
Moanuceio: YNOY

«UHrywcknit npodeccuoHanbHbii
Konnegpm»

faTa: 2024.08.20 +03'00'

YACTHOE IMTPO®PECCHOHAJIBHOE
ObPA3OBATEJIbBHOE YUPEK/IEHHUE

«AHTYIICKAU TPOP®ECCHAOHAJIBHBINA KOJLIE JTAK»

YTBEPXIAIO
YIrioy «UIIK»
&*\[I. M. ['apbakosa
2024 r.

PABOYASA ITPOI'PAMMA JUCHUIIJINHBI

OB/J1.05 MATEMATHUKA

10 TIporpaMMe MOJATOTOBKH crienuanucToB cpearero 3seHa (IMIICC3)

CrnenajJbHOCTD:

Oo0yuenue:

YpoBeHb o0pa3oBaHus,

Ha 0a3e KOTOPOro 0CBaNBaeTCsA
IIICC3:

KBanudpukanus:

dopma 00yueHus:

44.02.02 IIpenogaBanne B HAYAJIbHBIX
KJaccax

1o mporpamme 0a30BOil MOATOTOBKH
OcHoBHOE 00111ee U CpeiHee o0Iee
o0pa3oBaHue

«Y4YHuTEeIbh HaYaJIbHBIX KJIACCOBY
Ounas, 3a04Has

Ha3spaunb
2024



PabGouass mporpamma yueOHON nucuurmiuHbl «MaTematuka» pa3paboTaHa Ha
ocHOBe TpeboBaHuii denepalibHOTO roCyAapCTBEHHOr0 00pa30BaTeNIbHOTO CTaHAApTa
(manee - ®I'OC) ot ot 17 aBrycra 2022 r. Ne 742, npeabsaBisieMbIX K CTPYKTYpeE,
COZICP)KAHUIO W PE3yJIbTaTaM OCBOCHHUS y4eOHON NHCIMIUIMHBI B COOTBETCTBHH C
PEKOMEHIAITUSMH 110 OPTaHU3AIUH TTOTYYSHHUST 00pa30BaTEIbHBIX IIPOTPAMM CPEITHETO
npodeccuonansuoro oopazoanust ans UIIOY «UIIK» no cnenumansHoctu 44.02.02

«Hpenoz[aBaHHe B HAYaJIbHBIX KJIacCaxy.

Opranmsanus-paspadorunk: YIIOY «Muryuickuii npodeccuoHanbHbIA KO

Opranmsanusi-pazpadorunk:  YactHoe  mpodeccuoHanbHOe  00pa3oBaTeNbHOE

yupexaenue « MHrymckuii npodeccuoHaaIbHbIN KOJIIEIK.

Pa3padoruuk: TyraeBa @. A.., npenogasarens YHIIOY «UITK»

Paccmotpena, omoOpeHa u yTBeprkjaeHa Ha 3aceaHuu Kadeapbl €CTECTBEHHO-HAYYHBIX

JTVCLUILINH.
CornacoBaHo 3aB. kadeapoi J3oprosoit T. I1I.
[TpoTokon No o1 «__ » 2024 r.

© Tyraesa @. A. 2024
© UIIK, 2024



COIAEPKAHHUE

1. HACIIOPT IPOTPAMMBI YUEBHOW
JUCHUILIAHBI

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOW
JUCLUILIIMHBI

3. YCJIOBMS PEAJIU3ALIMY YUEBHOM
JUCLUILIIMHBI

4. XAPAKTEPUCTHUKA OCHOBHbBIX BU/IOB
YUYEBHOMH JEATEJBHOCTU CTYJEHTOB

|-~

I~



1. MACIIOPT NPOI'PAMMBbI Y‘IEBHOfII[HCIIHHJIHHbI
«MATEMATUKA»

1.1. O6s1acTh NPMMEHEHHS POTrPAMMBI
PaGouas mporpamma y4eOHOM TUCITUTUIMHEI SIBISIETCS YaCThI0 OCHOBHOM
npodeccruonanbHO 00pa3zoBaTeabHOM mporpaMmMbl B cooTBeTcTBUH ¢ DI'OC mo
cneruanbHocTH 44.02.02. «[IpenomaBanme B HAYAIBHBIX KJIaccax », KBaTU(UKAIUSI —
MPETo/IaBaTellb B HAYaIbHBIX KJIaccax

1.2. MecTo y4eOHOH TUCUMILIUHBI B CTPYKTYpPE OCHOBHOM NpodeccCHOHAIbHOM
o0pa3oBaTe/IbHON NPOrpaMmbl: 0011€00pa30BaTEeNbHbIN LUK, TPOPUITbHBIE
muctuminael(OB/1.05).

N3ydyenne mMareMaTUKd Kak MpouibHON oO0IIeo0pa3oBaTenbHON yueOHOH
JUCUUIUIMHBI, YYUTHIBAIOLIEH crenu(rKy OCBaMBAEMbIX CTyAEHTaMH mpodeccuit
CIIO nnu ciermansHOCTH CITO, 0OecnieunBaeTcst:

- BHIOOPOM pa3IMYHBIX MOJXO00B K BBE€JCHUIO OCHOBHBIX MOHSATHII;

- (hpopmupoBaHMEM CHCTEMbl Y4YEOHBIX 3aJaHui, OOecHeuYHBarOIINX
53¢ (HEeKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

- o0orauieHMeM CHEKTpa CTWIEd Yy4YeOHOW JIeATebHOCTH 3a CYeT
COrJJaCOBaHUSl C BEIYIIMMH JEATEIbHOCTHBIMU XapPAKTEPUCTUKAMHU BBIOpAHHOM
npodeccum.

[IpodubHas cocTapisOIIas OTpaKaeTCsl B TPEOOBAHUAX K TOATOTOBKE

oOyyarommxcsi B
YacTH:

- o01Iel cCUCTEMBI 3HAHUI: coJiep KaTeNIbHbIE TPUMEPHI UCIOJIb30BAHUS

MaTeMaTH4eCKHUX
U7eil 1 METOJI0B B TPO(PECCHOHATBLHOM IeITETbHOCTH;

- YMEHMI: pa3nuune B ypoBHE TPEOOBAHUMN K CIOXKHOCTU MPUMEHSIEMBbIX

aJIrOPUTMOB;

- IPaKTUYECKOTO HCIOJIb30BaHUS TNPUOOPETEHHbIX 3HAHUH U YMEHUM:
MHIMBUIyaJIbHOTO y4€OHOIO OIbITa B MOCTPOECHHMH MaTEeMAaTUYECKUX MOJEINEH,
BBINIOJIHEHUH HUCCIIEA0BATENIBCKUX ITPOEKTOB.

1.3. Hesn 1 321244 y4eOHOM JUCUUILINHBI — TPEOOBAHUA K pe3yJibTaTaM

OCBOCHUSA Y4eOHOM IMCIUTIIUHBI:
Iens:

- obecrieueHre chOPMUPOBAHHOCTH MPEJCTABICHUHN O COIUAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MaTEMATHKH;

- obecrnieueHre chOPMUPOBAHHOCTH JIOTUUECKOTO, aJITOPUTMHUUECKOTO 1
MaTEMaTHIECKOTO MBIIIIICHUS;

- obecnieueHre CPOPMUPOBAHHOCTH YMEHUN MTPUMEHSThH MOJTyUCHHbIE
3HAHMS TIPU PEIICHUH PA3JIMYHBIX 33]1a4;

- o0ecrieueHre chOPMUPOBAHHOCTH MPEJICTABICHUN O MaTEMaTHUKE KaK
94acTH OOIIEYEIOBEYECKON KyIbTYPhI, YHUBEPCATHHOM SI3bIKE HAYKH,
MTO3BOJISIONIEM OMTUCHIBATh M U3y4aTh PEabHBIC MPOIIECCHI U SBIICHUS.

OO0mume ey N3y4eHs] MaTEMATUKHA TPAJAUIIMOHHO PEATU3YIOTCS B UETHIPEX



HaIpaBJICHUAX:

1) ob1iee mpeACTaBICHUE 00 HIESIX U METO/IaX MAaTEMAaTHKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBNaficHNE HEOOXOIMMBIMU KOHKPETHBIMU 3HAHUSIMHU H YMCHUSIMH,
4) BOCHUTATEILHOE BO3/ICHCTBHUE

OcBocHue COACPKaHUA yq€6HOI>'I JUCITHUITIINHBI «MaremaTuka»

oOecrnieunBaeT AJOCTMIKCHHUC CTYACHTAMHU CIICAYIOIIUX PC3YJIbTATOB!
¢ JUYHOCTHBIX:

- chopMUPOBAHHOCTH MPECTABICHUN O MaTEMAaTHKE KaK YHUBEPCATLHOM
SI3bIKE HAyKH, CPEACTBE MOJCITUPOBAHUS SIBJICHUIN U MPOLIECCOB, UIEAX U
METO/IaX MAaTEMaTUKHU;

- MIOHUMAaHKE 3HAYUMOCTH MAaTeMaTUKH JIJI1 HAYYHO-TEXHUYECKOTO
nporpecca, copMHUPOBAHHOCTH OTHOILICHUS K MAaTEMAaTUKE KaK K YacTu
00111€UeI0BEYECKOMN KyIbTYphl YEPE3 3HAKOMCTBO C UICTOPUEH pa3BUTHS
MaTEMAaTHUKH, SBOJIIOIUEH MaTEeMaTUISCKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS,
AITOPUTMUYECKOMN KyJIbTYpPbl, KpUTHYHOCTU MBIIIJICHUS Ha YPOBHE,
HEO0OX0IUMOM 17151 Oy my1iielt mpoheCCUOHAIBHOM IeITeIbHOCTH, IS
IIPOJIOJHKEHUS 00pa30BaHMA U CaMOOOPA30BaHHS;

- OBJIQJICHHE MaTeMAaTHYECKUMH 3HAHUSAMU U YMEHHUSMHU, HEOOXOIUMBIMH B
MTOBCEIHEBHOM KU3HM, JIJIT OCBOSHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX
JUCHUTUIMH U TUCIUTIUIMH TPO(ECCUOHATIBHOTO UKJIA, AJIs TOTy4YeHUs
o0Opa3oBaHusl B 00J1aCTSIX, HE TPEOYIOMUX YIIyOJIEHHOW MaTeMaTUYeCKOM
ITOATOTOBKH;

- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHUCTIE
caM0o0Opa30BaHUIO, HA TIPOTSIKEHUU BCEH KU3HU; CO3HATEIILHOE OTHOIIEHUE K
HETPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBHIO YCIECIIHON MpoQeCcCHOHaIbHON U
OOIIIECTBEHHOM JIEATEILHOCTH;

- TOTOBHOCTb U CITOCOOHOCTH K CAMOCTOSITEIILHON TBOPUECKOU U
OTBETCTBEHHOM JE€ATECIHHOCTH;

- TOTOBHOCTD K KOJUICKTHUBHOM paboTe, COTPYIHUYSCTBY CO CBEPCTHHUKAMH B
o0Opa3zoBaTebHOM, 00IIECTBEHHO IOJIE3HOM, YUeOHO-UCCIIeI0BATEIIbCKOM,
MIPOEKTHOM U IPYTUX BUAAX ACATEIHHOCTH;

- OTHOIIICHHE K TPOPECCHOHAIBHON JISITEIIBHOCTH KaK BO3MOKHOCTH
y4acTHsI B pEIICHUH JIMYHBIX, OOIIECTBCHHBIX, TOCYIaPCTBEHHBIX,
00I11IeHAITMOHATBHBIX TPOOJIEM;



e MeTanpeIMeTHBIX:

- YMEHHE CaMOCTOSTENBHO ONPEAEIATH 1IEJIU AEITEIbHOCTH U COCTABIIATh
IUTaHbI I€ATEIbHOCTH; - CAMOCTOSTENIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JESATENBbHOCTbD; UCIIOJIb30BATh BCE BOZMOXKHBIE PECYPCHI IS
JOCTUKEHMSI IOCTABJICHHBIX LEJIeN U peaan3aluy IUIaHOB JIEATEIbHOCTH;
BbIOMpATh YCHEIIHbIE CTPATETUHN B PA3JIMYHBIX CUTYAIUSIX;

- YMEHHUE NPOAYKTUBHO OOIIATHCSA U B3aUMOJEHCTBOBATH B ITPOLIECCE
COBMECTHOM J1eATEeIbHOCTH, YUYUTHIBATH O3HUIIMH JPYTUX YYACTHUKOB
AesITeNbHOCTH, 3P (HEKTUBHO pa3peraTb KOHQIUKTHL;

- BIIaJICHHE HABbIKAMU MTO3HABATENIbHOM, y4eOHO-NCCIIEeI0BATEILCKON U
MIPOEKTHOM JI€ATEIbHOCTH, HABBIKAMU Pa3pelIeHUsl Mpo0IieM; CIOCOOHOCTh U
TOTOBHOCTBH K CAMOCTOSITEJIBHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a/1a4,
MPUMEHEHHUIO Pa3JIMYHbIX METOIOB TIO3HAHMUS,

- TOTOBHOCTb M CIIOCOOHOCTbh K CAMOCTOSITEIbHON MH(POPMAIIUOHHO-
[O3HABATEJIbHOM JIEATENIbHOCTH, BKIIIOUas yMEHHE OPUEHTUPOBATHCS B PA3IUYHBIX
UCTOYHHUKAX UH(OpMALINU, KpUTHUECKH OLIECHUBATh U HHTEPIIPETUPOBATH
MH(POpPMAIHIO, TIOTYYaeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

- BJIQJICHUE S3bIKOBBIMH CPEICTBAMU: YMEHHE SCHO, IOTUYHO U TOYHO
U3JaraTh CBOIO TOUKY 3pEHUs, UCIOIb30BaTh a/ICKBAaTHBIC SI3bIKOBBIEC CPEJCTBA;

- BJIaJICHHE HaBbIKaMU NIO3HABATEJIbHOM peIeKCun KaK OCO3HAHMS
COBEpIIIaeMbIX JIEHCTBUI M MBICIUTEIBHBIX MIPOILIECCOB, UX PE3YIbTATOB U
OCHOBaHUH, TPaHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX MIO3HABATEIBHBIX 3a7a4 U
CPEICTB AJIsl X JOCTUKCHHUS,

- TIEJIEYCTPEMIICHHOCTh B TIOMCKaX U MPUHSATUU PEIICHHH,
CO00pa3UTEIHLHOCTh U HHTYUIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHU;

CIIOCOOHOCTh BOCIPUHUMATH KPACOTY Y TAPMOHHIO MUPA;
* IpeAMeTHBIX:

- ¢(hopMHUPOBAHHOCTH MPEACTABICHUN O MATEMATUKE KaK YaCTU MUPOBOM
KyJIbTYPbl U MECT€ MAaTEMAaTUKH B COBPEMEHHOMW ITMBHIIA3AIINH, CTIOCO0AX
ONMCAHUS SIBJICHUHM PEAJIbHOTO MUPA HA MATEMAaTUUYECKOM SI3bIKE;

- COPMUPOBAHHOCTH MPECTABICHUN O MATEMATHUYECKUX MOHATUAX KaK
BAKHEUIIINX MAaTEMaTUYECKUX MOJIEIIAX, MO3BOJISIOLIMX ONUCHIBATh U U3Y4YaTh
pa3HbIE MIPOLIECCHI U SIBJIICHUS; IOHUMAHUE BO3MOKHOCTH aKCUOMATHYECKOTO
IIOCTPOEHHUS] MATEMAaTUUECKUX TEOPHUL;

- BJIaJICHUE METOJIAMU JIOKA3aTEIBCTB U aJITOPUTMOB PELICHUS, YMEHUE UX
MPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XOJ€ PEIICHUS 3a/1a4;

- BIAJICHUE CTAaHJAPTHBIMH IPUEMAMU PELICHUS PAllMOHAIBHBIX U
MppalHOHAIBHBIX, TOKA3ATENbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN
Y HEPABEHCTB, UX CUCTEM; UCIIOJI30BAHUE TOTOBBIX KOMIBIOTEPHBIX IPOTPaMM, B
TOM YHCJIC JISl TOMCKA MyTH PELICHUS U WILTIOCTPALIMU PEUICHUS] YPaBHEHUN U
HEPABEHCTB;

- ¢(hOPMHUPOBAHHOCTH MPEICTABICHUH 00 OCHOBHBIX ITOHSTHSIX
MAaTEMATUYECKOTO aHAJIN3A U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapAKTEPU30BATh
noBeieHue QyHKIIUN, UCTIOJI30BAHUE TIOYYCHHBIX 3HAHUHN IS ONTUCAHUS U
AHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;



-BJIaICHUE OCHOBHBIMU MOHATHUAMH O TUIOCKUX U IPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUTypax, UX OCHOBHBIX CBOWCTBAX;

- cpOPMUPOBAHHOCTh YMEHHSI paCliO3HaBaTh T€OMETPUUECKHE PUTYpPhI HA
yepTexkKax, MOJEIAX U B PEaJIbHOM MUPE; IPUMEHEHNE N3YUYECHHBIX CBOKCTB
reoMeTpuyeckux Guryp u GopMyIi A pelIeHUs] TeOMETPUUIECKUX 3a/1ad U 3314 C
IIPAKTUYECKUM COJIEPKAHUEM;

- ¢(OPMUPOBAHHOCTb MPEACTABICHUI O IPOLECCAX U SBJICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MHUpE,
OCHOBHBIX MOHATHSIX JIEMEHTAPHON TEOPUH BEPOSTHOCTEN; YMEHUI HAXOIUTh U
OLICHUBATh BEPOSATHOCTH HACTYIJICHUS! COOBITUHN B POCTEUIINX MPAKTUYECKUX
CUTYalMsIX U OCHOBHBIEC XapaAKTEPUCTUKY CIIyYalHbIX BEJIUYMH;

- BJIQJICHHE HABBIKAaMU MCIIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM
IIPU PELICHUU 3a/1a4.



2. CTPYKTYPA U COJEP)KAHUE YYEFHOU JUCIUTLIMHBI

2.1 O0bem yueOHOM IUCHMIIMHBI U BUABI Y4eOHOi#l pa0oThl (0uHas opma)

Bua yuyeOHoii padoThI Oovem
uacog

MaxkcuMmasbHasi yueOHast HAarpy3Ka (Bcero) 166
Oo0s13aTeIbHAN ayAUTOPHAA y4eOHAasi HArpy3Ka (Bcero) 166
B TOM YHCJIE:
JICKIIMOHHBIC 3aHSATHUS 66
MPaKTHYECKHE PadOTHI 100
CamocrosiTesibHAs padoTa cTyeHTa (BCero)

HpOMe)KyTO‘-IHaH arrecranus B CI)OpMC 3auema, IK3aMena

21 OO0bem y4eOHOM TUCUMILIMHBI U BUbI Y4e0HOI1 padoThl (3a0uHasi (popma)

Bua yueOHoi1 padoThI Oobvem
uacoe

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 166

Oo0s13aTesibHAs Ay IMTOPHAS yueOHasi HArpy3Ka (Bcero) 12

B TOM YHCJIE:

JICKIIMOHHBIC 3aHSATHUS 4

MPaKTUYECKUE PAOOTHI 10

CamocrosiTesibHasi padoTa cTyIeHTa (BCero) 152

ITpomexxyTouHas aTTectanus B GopMe 3auema ,IK3aMeHa




2.2 TemaTu4yeckuii miaH u coaep:xanue yueonoii nucuuminnabl OBJ1.05 «MatemaTuka»

HaumenoBanue
pa3esioB U TeM

Conep:xxanue yueOHOro MaTepuaJia, JJadoparopHbie padoThl U MPAKTHYECKHUE
3aHATHS, CAMOCTOSITEJIbHAS padoTa CTYyIeHTOB, KypcoBasi padora (IpoeKT)

Oobem
4acoB
(ouH0)

Oo6bem
4yacoB
(3a04HO)

YpoBenb
OCBOEHHS

1

2

BBeaenue

MareMartrka B HayKe, TEXHHKE, SdKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJIOTHUSAX U TIPaK-
TUYECKOM AesTenbHoCTh. Llenu u 3a1aun u3ydeHust MaTeMaTHUKU [IPU OCBOCHHUH MPO-
deccuii CI1O u cnenmansHocteit CITO.

1

IIpakTnuyeckas padora: MaremaTtuka B HayKe, TEXHHKE, YKOHOMHKE, HHPOpMAaIn-
OHHBIX TEXHOJOTHSIX M MPAKTUYECKON 1EATEIIbHOCTH

Tema 1.
PasBurne mousitTus o
qucjie

Coaep:xaHue y4eOHOro MaTepuaJia

Lenwie u parmoHanbpHbIC yncia. [efictBurenbHpie uncina. [IpubamkeHHbIe BRIUHCTIE-
Hud. KoMmjiekcHEBIE YHcIia.

IIpakTnyeckas padora: paboTa ¢ KHUTOM (peleHne ynpaKkHEeHU ).

CamocrosiTesibHasi padoTa CTY/ICHTOB!

oAroToBUThH Joknan: «HempepeiBHble 1pobu». M3ydyenune marepuasia U MoAroToBKa
KOHCIIEKTa II0 TeMe: «3apoxXkaeHne MareMaTHku. [lepuos co3maHus mMareMaTHKH Iie-
pemeHHbIX BennunH. Mctopust matematuku B 19-21 Bekaxy.

20

Tema 2.
Kopun,
CTeNeHH U Jiorapudg-
MbI

Conepxanue y4eGHOro MaTepuaja

Kopnu u crenenn. KopHu HaTypanbHOU CTETIEHH U3 YKCIIa U UX CBOMCTBA. CTeNeHHu ¢
pallOHAJIBbHBIMHA ITIOKA3aTCIIsIMU, UX cBoiicTtBa. CTeneHu ¢ I[GﬁCTBHTGJ'II;HI;IMH IIOKasa-
TensiMu. CBOICTBA CTENEHU C IEUCTBUTENBHBIM ITOKA3aTEIEM.

Jlorapudgm. Jlorapugm yucaa. OcHOBHOE JorapuMuUeckoe TOXACCTBO. Jlecatuy-
Hble U HaTypaibHble Jorapupmel. [IpaBuna neiictBuit ¢ morapudpmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

IIpeodpa3oBanue anredpandeckux Bbipaxkenuid. [IpeoOpasoBaHue panroHaIbHBIX,
HppadOHAJIBHBIX CTCIICHHBIX, ITIOKA3aTCJIIBHBIX U J'IOFapI/I(l)MI/I'—IeCKI/IX BBIpa)KeHHﬁ.

IIpakTnuyeckasi padora: apudmernyeckue ACHCTBUS HAJ YHMCIAMU, HaXOXJECHHUE
NPUOIMKEHHBIX 3HAUYEHUN BEIMYMH U MOTPEIIHOCTEN BBIYHUCICHHUH (a0COMIOTHON M
OTHOCHUTEIIbHOM), CPaBHEHNE YMCIIOBBIX BBIPAKEHUI. BpIUunCiIeHne U CpaBHEHUE KOP-
Hell. BrInonHeHne pacdyeToB ¢ paaukanaMu. PerieHue uppalvoHalIbHBIX YpaBHEHHH.
HaxoxneHne 3HaueHMi cTeneHell ¢ paloHalbHbBIMU NOKa3aTesiMu. CpaBHEHHE CTe-

neHeil. [IpeoOpa3oBaHust BEIpaKEHHUH, cojepiKaluux cTerneHu. PemeHue nokasaresb-




HBIX ypaBHeHuMU. Pemienue npukimamubeix 3amad. HaxoxneHue 3HadeHHid jorapudma
10 ITPOU3BOJILHOMY OCHOBaHMIO. [lepexon oT oiHOrO OCHOBaHMs K ApyroMy. Berumc-
JeHue u cpaBHeHue jJorapudmos. JlorapudpmMupoBanre U NOTEHIIUPOBAHUE BbIpaxe-
Huil. [IpubnmkeHHble BHIYMCICHUS M PEIICHHUS NMPUKIAAHBIX 3a1a4. Pemenue jora-
pubMUYECKUX YPaBHEHHUH.

CamocrosiTeibHast padoTa CTYy1CHTOB:

HNOJrOTOBUTH A0KNaL: «[IpuMeHeHHe CI0XKHBIX NPOLEHTOB B 3KOHOMUYECKHUX pacye-
Tax»; COCTaBUTh KpoccBopA: «CreneHb». Brimonnenue pedepara Ha Temy: «3HaYeHHE
U UCTOpUS MOHATHSL Jorapumar

20

Tema 3.
IIpsimMble 1 MJIOCKHE B
MPOCTPAHCTBE

Coaep:xaHue y4eOHOro MaTepuaJia

B3aumHoe pacnionoxkeHue npsMbIX U I1ockocTel. [TapanneabHoCcTh NpsIMBIX U TIOC-
koctel. [lapamienbHOCTh MPSAMBIX IFIOCKOCTEHN. YTIIbI MEXIY NPSIMBIMU IUIOCKOCTSI-
mu. ['eomerpust EBkinpa.

IIpakTnyeckas pabGora: reoMerpuyeckue MpeoOpa3oBaHUs MPOCTPAHCTBA: Mapai-
JIENIbHBIN MIEPEHOC, CAMMETPHUSI OTHOCUTENBHO IIockocTH. [lapamnensHoe mpoekTupo-
BaHue. HaxoxeHue miomaan opToroHainbHoi npoekuuu. M3o0paxenre npoctpaH-
CTBEHHBIX (UTYD.

10

CamocrosiTeibHAas padoTa CTY/I€HTOB:
MOJrOTOBUTH ToKNaJ: «[lapannensHoe mpoekTHpoBaHuey. BeimonHuTh pedepar Ha
temy: MicTopust pa3BUTHS CTEPEOMETPUIY.

20

Tema 4.
Kom0nnaropuka

Conepxanue y4eGHOro MaTepuajia

Komb6unaropusie koHcTpykiuu. [IpaBuna kom6uHaropuku. Yucno opout. 13 ucro-
pUH KOMOWHATOPUKH

IIpakTnyeckas paéora: pereHne 3a1a4 Ha TOJICUET YUCIIa Pa3MELIeH I, IepecTa-
HOBOK, coyeTaHuid. Perrenne 3a1a4 Ha nmepedbop BapHuaHTOB.

CamocrosiTeibHAs padoTa CTY1€HTOB:

MIOATOTOBUTH JAOKJIAM:

1. Cpennee 3HaueHue M UX NPUMEHEHUE BCTATUCTHUKE.

2. CxeMmbl IOBTOPHBIX UCTIBITAaHUN bepHyu.

3. Hcropwust MpOMCXOKICHHS TEOPHH BEPOSTHOCTEH.

N3ydyeHne MaTepuasna 1 OAr0TOBKAa KOHCIIEKTA IOTEME:

1. ucnepcus u cpeaHee KBaJpaTHUECKOE OTKIIOHEHHE CIIy4ailHOBETUYHHBI.
2. TloHsATue 0 KOPPEISIMIX UPErPecCusix

20

Tema 5.
Koopaunarsi

Conep:kanue y4eOHOIr0 MaTepuaJia

Koopaunats!l 1 BEKTOpHI B npocTpancTBe. CkasipHoe npousseacHue. Ilepnenauky-

10




U BEKTOPbI

JIAPHOCTh NPSIMBIX MJIOCKOCTEN. BEKTOpHOE MPOCTPAHCTBO.

IIpakTuyeckas padora: NpU3HAKKA B3aUMHOTO PACIIOJIOKEHUS MPSIMBIX. YTOJI MEXKIY
IpsAMbIMU. B3auMHOE pacrosnokeHHe MNpsAMBIX U IUIOCKOCTed. Ilepnenaukynsap u
HAaKJIOHHAs K IJIOCKOCTU. YTOJI MEXAY NPSAMON U IJIIOCKOCTbIO. Teopembl O B3aMMHOM
PacrnojoKeHuu NpsAMoi U miockocTu. Teopema o Tpex nepneHaukyispax. [IpuzHaku
Y CBOMCTBA MapaJljIeNIbHBIX U MEPIEHIUKYISPHBIX MNIOCKOCTEN. PaccTosiHuE OT TOUKH
710 TUIOCKOCTH, OT IPSIMOM JI0 IUIOCKOCTH, PACCTOSHUE MEXIY IUIOCKOCTSAMM, MEKIY
CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXAY MPOU3BOJILHBIMHU (UTYpaMH B MPOCTPAHCTBE.
[TapannensHOE NPOEKTUPOBAHUE U €0 CBOMCTBA. TeopeMa O Ioniaad OpTOrOHaIb-
HOM MpPOEKLHMH MHOTOYToJIbHHKA. B3auMHOe pacronoxeHne MpOoCTpaHCTBEHHBIX (PH-
ryp. Paznuunbie Buabpl MHOTOTpaHHUKOB. VX n3o0paxenus. Cedenusi, pa3BepTKH MHO-
rorpaHHukoB. [lnomanps noBepxHocTu. Bunel cummerpuii B npoctpaHcTBe. Cummer-
pHsl TeN BpalIeHUs] 1 MHOTOTPAaHHHUKOB. Beruucienue miomnianeii m oobemoB. Bekro-
pbl. [elictBus ¢ Bektopamu. JlekapToBa cucteMa KOOpPAMHAT B MIPOCTPAHCTBE. YpaB-
HEHHUE OKPYXHOCTH, cepbl, TuiockocTu. Paccrosnune mexay Toukamu. JledcTBUA C
BEKTOpaMH, 3aJaHHBIMU KoopauHatamu. CKalsipHOE NMPOU3BENECHHE BEKTOPOB. Bek-
TOPHOE YpaBHEHHE MPSAMON U IUNIOCKOCTH. Vcrosib30BaHre BEKTOPOB MPHI0KA3aATEb-
CTBE TEOPEM CTEPEOMETPHH.

10

CamocrosiTe/ibHasi padoTa CTY/IEeHTOB!

MIOATOTOBUTH JAOKJIAM:

1. Pacuer npou3BOACTBEHHBIX NTOKAa3aTeNEN € 3aJJaHHBIMU 3HAYEHUSIMH.
2. BekropHoe 3amaHne NPsSMBIX IJIOCKOCTEH B TIPOCTPAHCTBE.
Beinonuuth pedepat Ha Temy: «Kuznb u TBopuectBo XK. JlekapTay.

14

Tema 6.

OcCHOBBI TPHTOHO-

MeTpHuH

Conep:xaHue yueOHOro MaTepuaJia

Panuannas mepa yrna. BpamarensHoe nuwkenue. CHHYyC, KOCUHYC, TAHT€HC U KOTaH-
TEHC YHUCIIa.

OcHoOBHBIC TpPUTOHOMeTpUYeckHe ToxaectBa. Dopmyibl npuseneHus. PopMyIisl
cioxeHust. @opmyiiel yaBoeHUs. PopMyJibl TOJIOBUHHOTO yTJIa.

IIpeoOpa3oBanusi mpocTeidlInX TPUTOHOMETPUYECKUX BbIpaxkeHuii. [IpeoOpazo-
BaHUE CYMMBbI TPUTOHOMETPUYECKHUX (YHKUMN B MPOU3BEACHHE U MPOMU3BEIEHUS B
CyMMy. BplpaxeHre TPUTOHOMETPHUYECKHX (PYHKIMH Yepe3 TaHIeHC MOJOBHMHHOIO
apryMeHTa.

IpakTuyeckas padora: PaguaHHblii METOJ U3MEPEHUS YTJIOB BPAILICHUS U CBSI3b C
rpagycHoil Mepoil. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECCTBA, OPMYIIBI CIIOKEHUS,
YIABOCHUS, TPeoOpa30BaHNe CyMMbI TPUTOHOMETPUIECKUX (YHKIIMHA B POU3BEICHHE,

12
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npeoOpa3oBaHKe MPOU3BEACHHS TPUTOHOMETpUUeCKHX (QyHKIMI B cymmy. [Ipocreii-
1€ TPUTOHOMETPUYECKHUE YpaBHEHUsI U HepaBeHCTBa. OOpaTHBIE TPUTOHOMETpHYE-
ckue QYHKIUHU: apKCUHYC, ApKKOCHHYC, apKTaHT€HC.

CamocTrosiTesibHAsi padoTa CTYy/IeHTOB:
IOATOTOBUTH JOKJIAA U IMPE3CHTALINUIO! «I/ICTOpI/IH TPUTOHOMCTPUN

16

Tema 7.
®yuknun. CpoiicTBa
¢ynkuun. Oo6paTHbie

pynxkuun.

Conep:kaHue y4eOHOIro MaTepuaJia

®yukuun. O65acTh onpeaeneHuss U MHOXKECTBO 3HAa4YeHMI; rpaguk (yHKUIUHU, TO-
crpoenue rpadukoB GyHKINH, 3aIlaHHBIX PA3IMYHBIMHA CIIOCOOAMH.

CpoiicTBa ¢pyHKIMH. MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, I1€-
puoanuHOCTh. IIpomMexyTku Bo3pacTaHusl U yObIBaHUs, HAaHOOJIbIIEE U HAaUMEHbIIEE
3HAYeHUs, TOUKH IKcTpemyMma. ['paduyeckas unrepnperanus. [Ipumepsr dyHKIHO-
HAJIBHBIX 3aBUCHMOCTEH B pEalIbHBIX MPOIECCcax M SBICHUAX. ApudMeTHUecKue orme-
pauuu Haj QyHKusamu. CnoxHas QyHkuus (kommnosuuus). [lIonsTre o HenpepbpIBHO-
CTH (PYHKIIHH.

Oo0paTnble pynknuu. O6nacTs onpeaeneHuss U 00iacTh 3HaYCHU 00paTHOM (PyHK-
uu. ['paduk oOpaTHON GyHKINH.

CreneHHble, OKa3aTebHbIE, JJOrapuMuUecKue 1 TPUTOHOMeTpUYecKHe (PYHK-
uun. O6paTHble TpUroHoMeTpuyeckue ¢GyuHkuuu. Onpenenenus QyHKIUH, uX
cBoiicTBa u rpaduku. [IpeobpazoBanus rpaduxos. [lapamienbHblil nepeHoC, CUMMET-
pHsl OTHOCHTENBHO OCEH KOOPIMHAT U CHMMETPHsI OTHOCHTEIBHO Havaja KOOpAWHAT,
CUMMETpPHUS OTHOCUTENIBHO MPSIMOH Y = X, pacTsKeHHE U CKaTHe BJIOJIb OCe KOOpau-
HaT.

IIpakTnyeckas padora: [Ipumepsl 3aBUCUMOCTEN MEKIY IEPEMEHHBIMU B PEAJIBHBIX
mporeccax U3 CMEeXHbIX AuciuminH. Onpenenenue Gynkuuid. Iloctpoenue u ureHue
rpadukoB ¢pyHkuuid. MccnenoBanue gynkiuu. CBoiicTBa JIMHEHHON, KBaJpaTHUHOM,
KYCOUHO-TTMHEHHON U IpoOHO-IMHEeNHON QyHKuMii. HenpephiBHbIE U NTEpHOANYECKHE
¢yukuuu. CBoiicTBa u rpaduku CHHYyca, KOCHHYCa, TaHTeHca M KoTaHrenca. OOpar-
Hble QYHKIMH U uX rpaduku. ObpaTHble TpuroHoMmerpuueckue Gpynkuuu. [Ipeobpa-
30BaHMs rpaduka pyHkuuu. ['apmonndeckue konedanus. [Ipuknaausie 3anaun. [Toka-
3aTebHbIe, JIorapuMUUYEeCKie, TPUTOHOMETPUUECKHUE YPAaBHEHHUSI U HEPABEHCTBA.

CamocrosiTe1bHas padoTa CTYAEHTOB:

MOATOTOBUTH AoKnad: «CloKeHNEe TapMOHUYECKUX Kosebanuii». BeimonHuTs pedepar
Ha Temy: «[Ipumepsl QyHKIIMOHAIBHBIX 3aBUCHMOCTEHN B peaTbHBIX MpPOIEccax U SB-
neHusx». M3yuenue marepuaa u moJAroToBKa KoHcnekTa 1o teme: «lIpumenenue
(GYyHKIMH B 9KOHOMHUKE: IPOM3BOJICTBEHHbIE (DYHKIIMH, KPUBBIE CIIPOCA UITPETIONKE-
HUs, TOUKa paBHOBecus. [layTuHHAs MOJIeNb PhIHKAY.

10
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Tema 8.
MHOrorpaHHUKH 1
KpYyIJble TeJa

Conep:kanue y4eOHOIro MaTepuaJia

Canosaps reometpun. Ilapamienenunenst u npusmsl. [Tupamuael. Kpyriasie Tena. Ilpa-
BHJIbHBIE MHOTOTpaHHUKH. [[11aTOHOBEI Tena.

IIpakTnyeckas padora: pucoBaHHe: Pa3IWYHBIX MO (GopMme ceueHUs TPEeyroiabHOU
MPU3MBI; pa3InyHble IO (OpMe CEUECHHUs Napaijiesienuea; MHOTOTPaHHUK, MOTyda-
IOLUICS TPU CEUYEHUHU JABYX MPABUIBHBIX TPEYTOJbHBIX MUPAMUJ, PACHOJIOKEHHBIX
CUMMETPUYHO APYT IPYrY OTHOCUTENIBHO CEPEAMHBI BBICOTBHI MHUPAMHJbI; CEUEHUE
MPSIMOYTOJILHOTO MapajuleNienuIeia ¢ pa3HbIMU pedpaMu, KOTOPOe UMeNo Obl hopMy
KBaJlpara.

10

CamocTrosiTesibHAsi pa00Ta CTY/I€eHTOB:

MOATOTOBUTH JOKJIAM:

1. IlpaBuibHble U NOTYNPAaBUIbHBIEMHOTOTPAHHUKHU.
2. Konunueckue ce4eHus M UX MPUMEHEHHE TEXHUKE.

[ToaroToBUTHIPE3EHTALIUIO:

1. Ceuenue npu3Mbl UITUPAMHU/IBI.

2. 1llap, B3aMHOE PacIIOIOKEHHE UIOCKOCTHU HIapa.
CocTaBuTh KpoccBop: « MHOTOIpaHHUKH»

10

Tema 9.
Hauyajna matemarTu-
YeCcKOro aHaJInu3a

Coaep:xanue y4eOHOro MaTepuaJia

IocaenoBareabHocTu. CriocoObl 331aHUSI U CBOMCTBA YMCJIOBBIX IOCJIEN0BATENbHO-
creil. Ilonsatue o npeaene nocnenoBaTenbHOCTH. CyllecTBOBaHUE MPEEIa MOHOTOH-
HOM orpaHuueHHON mocnenoBarenbHOCTH. CyMMHPOBAaHHME IOCIEI0BATEIbHOCTEH.
beckoneuHo yObIBarolasi reOMETpUYECcKasi IPOrPecCUsi U ee CyMMma.

IIpounssoanasn. I[lonstue o npou3BogHON (YHKIUU, €€ T€OMETPUUECKU U puznye-
CKUIl CMBICII. YpaBHEHHUE KacaTeldbHOM K rpaduky QyHkuuu. IIpous3BogHBIE CYMMBI,
pPa3HOCTH, POU3BEEHUs, YacTHbIE. [Ipon3BO/IHBIE OCHOBHBIX 3JIEMEHTApHBIX (YHK-
nuil. IlpumeHeHne Mpou3BOAHOM K MCCIEOBaHUIO (PYHKUIUI U MOCTpOEHHIO rpadu-
koB. [Ipon3Boansie 0OpaTHOM QyHKIMU 1 KOMIO3UIMH pyHKuuu. [Ipumeps! ncnonb-
30BaHUs IIPOU3BOAHON Ul HAXOXKICHUS HAWUIIYUIIEro PEIICHMs B IIPUKIAAHBIX 3a]a-
yax. Bropas npousBoaHas, ee reomerpuueckuil u pusudeckuit cmpici. Haxoxaenue
CKOPOCTH JUIs ITpoIiecca, 3a1aHHOr0 (hOpMyJIol U rpauKoM.

ITepBooOpa3nas u uHTerpaJ. [IpumeHeHne onpeneeHHOrO0 UHTErpajia sl HaXx0X-
JIeHUs TUIOIAaAn KpuBosnMHeiHON Tpanenun. @opmyna Heiorona—IJleitOnuma. Ilpu-
Mepbl IPUMEHEHHUsI UHTerpajia B GU3HKE U T€OMETPHH.

13




IIpakTnyeckas padora: 4uCIOBas MOCIEIOBATENLHOCTD, CIIOCOOBI €€ 3aJaHusl, BbI-
YHCIICHUs YICHOB rociiefoBaTensHocTH. [Ipenen mocnenoBatensHOCTH. beckoHeuHO
yObIBarolasi reomerpudeckas nporpeccus. IIpousBogHasi: MexaHUYeCKUil U reoMeT-
PUYECKUI CMBICIT POU3BOIHOM. YpaBHEHHE KacaTelbHON B 001eM Buae. IlpaBuna u
dbopmynsl auddepeHupoBaHus, TaONHMIAa MPOU3BOAHBIX AJIEMEHTAPHBIX (YHKIIHA.
HccnenoBanne ¢GyHKIMHM C TOMOIIbIO MPOW3BOAHON. Haxoxnenue nHambousbmiero,
HAaUMEHBIIETO 3HAUCHUS U SKCTPEMANIbHBIX 3HaUeHUH QyHKIKU. HTerpan u nepBo-
obpasnas. Teopema Hprorona—Jleitonuna. [lpumenenne uHTerpaga K BBIYUCICHHIO
(bu3MYECKUX BEJIMYUH U IJIOUIA/ICH.

CamocTosiTe/ibHasi padoTa CTYJA€HTOB: 18

[MonroroButs noxnan: «lloustue quddepeHnmana u ero NPUIOKEHNUE)»; COCTABUTD

kpoccBopa: «IIpousBogHas».

W3ydenune MaTepualia v MOArOTOBKA KOHCIIEKTA MO TEMaM:

1. HemnpepsiBHbIe TpOIIeHTHI. HempepbIBHOCTh MPOU3BOACTBEHHBIX(DYHKIIUH.

2. Juddepennman. Csa3p Mexy npousBoaHoit u nuddepenmanom. Aduddepenuu-
aJI HE3aBHCHUMOW TepeMeHHOH. [ eomeTpuueckui cMpich auddepennnana. CBoii-
ctBaguddepenuana.

3. IlpuMeHeHue MOHATHS MPOU3BOJHON B PKOHOMHUKE: MpelenbHas ceOecTOMMOCTb,
AJIACTUYHOCTH CIPOCa, MAaKCUMU3aLMsI U IPUOBLIHN, 3aKOH yObIBaro1el 3¢(eKTuB-
HOCTUIPOU3BO/ICTBA

4. HenpepbIBHBICTIPOIICHTHI

5. 3axoH yOsiBarolei 3¢ (eKTUBHOCTH POU3BOCTBA.

Coaep:xanue yueOHOro MaTepuaJia

[Tnomanu ninockux guryp. Teopema Hrrotona — JleliOnuna. [IpoctpancTBeHHbIe Te-

na. IHTerpagbHble BETHUNHBI

IIpakTHyeckas padora: penieHne 3a/1a4 Ha OIpe/IelIeHUe MIIOTHOCTH WHTETPATbHON

Tema 10. Huterpan n BEJIMYMHBI, HA HAX0XKJICHUE TUIOTHOCTH aJTATUBHON (YHKIMN; Ha HAX0XKICHUECHHTE-
ero NpuMeHeHHe IPATIBHBIX CYMM.
CamocrosiTeibHas padoTa CTYAEHTOB: 20

cocTaBUTh KpoccBop: «Hauana marematnueckoro aHanusa». Mzydyenue marepuana u
MIOArOTOBKA KOHCIEKTa 1o Teme: «I[IpuinokeHne onpeneneHHoro HHTerpaia B 3KOHO-
MHKE: TEMII POCTa BBIITyCKa 000pYI0BaHUS, 331a4a TUCKOHTUPOBAHUSY.

Tema 11.

Conep:xxanue y4eOHOro MaTepuaJia

14




JJIeMeHTbI TeOPUHU

BEpPOSAITHOCTEN U Ma-

TeMaTH4eCKOM cTa-
THCTUKH

DJieMeHTbI Teopuu BeposiTHOCTel. CoObITHE, BEPOSTHOCTh COOBITHS, CIOKCHHE U
YMHOXXeHHUE BeposiTHocTel. IloHsATHEe 0 He3aBUCHMMOCTH COOBITHH. JlMCKpeTHas ciy-
YaiiHas BEJIMYMHA, 3aKOH €€ pacnpeesieHus. YucaoBble XapaKTepUCTUKU JUCKPETHON
cirydaitHoi BenuuuHbL. [loHsATHE 0 3aKOHE OOJIBIINX YHCET.

DJIeMEeHThI MATEeMATHYeCKOi cTaTucTUKM. [IpescTaBienre JaHHbIX (TaOauLB,

1i1a- TpaMMBl, TpauKu), TeHEepaIbHas COBOKYITHOCTb, BEIOOPKA, CpeHEe
apu¢mernueckoe, Mmeauana. IlIonsaTre o 3aauax MaTeMaTHYECKON CTaTUCTUKH.
PemreHne nmpakTHUeCcKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.

IIpakTnyeckas padora: Vcropus pa3BuTus KOMOMHATOPHUKH, TEOPUU BEPOSTHOCTEH
Y CTaTUCTUKH U MX POJIb B PA3IMYHBIX c(epax UeToBEUYECKON >KU3HEACATEIHHOCTH.
[TpaBwia komOuHATOpHUKH. Pemenne koMOMHATOPHBIX 3a1a4. Pa3Merenusi, coueTanus
u nepectaHoBku. bunom Hetorona u tpeyronpnuk [lackans. Ilpuknaansie 3agaun.
Knaccuueckoe ornpenenenre BEpOsITHOCTH, CBOMCTBA BEPOATHOCTEM, TEOpEMA O

cymme BeposTHocTel. Beiuucinenue Beposaraocreid. [Ipukinagneie 3agauu.
[Ipencrasnenue yncnoBbiX JaHHBIX. [[pukiagHeie 3a1a4n.

CamocrosiTesibHasA padoTa CTYAEHTOB:
HOILFOTOBI/ITB Hpe3eHTaHI/IIOI ((BJICMGHTI)I KOM6I/IHaTOpI/IKI/I)); IIOATOTOBHUTH Hpe3€HTa-
LU0 «DJIEMEHTHI MATEMATHYECKON CTATUCTUKI.

20

Tema 12.
YpaBueHnus u Hepa-
BEHCTBA

Coaep:xaHue y4eOHOro MaTepHaJia

PaBHOCUIIBHOCTB ypaBHEHMI. OCHOBHBIE IPUMEPHI PELLICHUS ypaBHEHUN. CUCTEMBI
ypaBHeHUH. Perenne HepaBeHCTB, Pa3pemmmocTp anredpandeckiux ypaBHEHUH.

IIpakTnueckas padora: KOpHU ypaBHeHHH. PaBHOCMIBHOCTH ypaBHeHUil. [Ipeobpa-
30BaHuE ypaBHeHMH. OCHOBHBIE IIPHEMBI PEIIECHUs ypaBHEHHWH. Pemenue cucrem
ypaBHeHU. Micnionp30BaHue CBOWCTB U IrpaduKOB (GYHKIUHI AJIs pelIeHUs] ypaBHEHHM
1 HEPaBEHCTB.

10

CamocrosiTeibHAs padoTa CTYAEHTOB:

pelieHre NpUKIaHbIX 3a7a4. [[puMeHeHne MaTeMaTuyecKuX METO/I0B JJisl PEeLIeHUs
CoJIep KaTeNbHBIX 33/1a4 U3 pa3IMYHbIX 00JacTeil HAyKU U MPAKTUKU.

[ToaroroButk Aoknax: 1. I'paduueckoe pernienne ypaBHeHU U HepaBeHCTB. 2. Mccrne-
JI0OBaHHME yPaBHEHUI U HEPABEHCTB C NapameTpoM. M3yueHnue Mmarepuana 1 MoAroToB-
Ka KOHCIEKTA Mo TeMe: «JIMHEHHOe MPOrpaMMUPOBAHHEY.

20

Bcero:

166

166

Jlist XapaKkTepUCTHKH YPOBHSI OCBOSHUsI yueOHOro MaTepraia UCIONIb3YIOTCS CIEeAyIONe 0003HaueHNSI:

1. — o3HakoMUTENBbHEI (Y3HABAHHE paHEE H3YUEHHBIX OOHEKTOB, CBOICTB);

2. — penpoIyKTHBHBI (BEITOTHEHHE AEATETLHOCTH 110 00Pa3Ily, HHCTPYKIHH WK IO PyKOBOICTBOM)

3. — POLYKTHBHBII (ITAHMPOBAHHE U CAMOCTOATETHHOE BBITOTHEHHE ICATETbHOCTH, PEIIeHHE POGIEMHBIX 3a1a4)
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3. YCJIOBUSA PEAJIU3AIIUU YYEBHOM JUCILUILIUHBI
3.1. Tpe6oBaHMsA K MUHUMAJIbHOMY MAaTE€PHAJbLHO-TEXHHYECKOMY
o0ecneuyeHnto. Peanu3zanus yueOHON AUCHUIUIMHBI TpeOyeT HAIMYHS YNTATbHOTO
3ana ¢ BbIxoJoM B MHTepHeT. O00opyaoBaHKe yueOHOro kabuHeTa: paboyee MeCTo
npernoiaBaTesis; pabo4yre MecTa Mo KOJIMYECTBY O0YYaroIUXCs; JOCKA.
TexHuyeckue cpeacTBa 00yUYCHHs: KOMITBIOTEP, MPOEKTOP, IKPaH (CTallMOHAPHBIE
WU MIEPEHOCHBIE).

3.2. TpeOoBaHus K MNeJArorM4ecKUM KajapaM M0 peaju3anum padoyeit
NporpaMMbl IO CHEIHUAIBHOCTU JOJDKHBI 00ECIeUUBATHCS IEaroru4yecKuMu
KaJjpaMd, HMEIOIIMMH BbICIIEE O0Opa3oBaHUE, COOTBETCTBYIOIIEE MPOPUITIO
MpenolaBaeMor JTMCUUILTUHBL (MOIyJist). ONBIT AESTEIBHOCTH B OpraHU3aIUsIX
COOTBETCTBYIOIIEH MpodecCuOHANBHOU cdepbl SBIsSETCA O00S3aTeNbHBIM  JJIs
IpernojiaBaresieil, OTBEYAIOIUX 3a OCBOCHHE OOy4aronMMcsl Mpo¢hecCUuOHAIbHOTO
yueOHoro nukia. [IpenonaBarenu nojiy4aroT JOMOIHUTEIbHOE IPO(ECCHOHATBHOE
oOpa3oBaHueE M0 IPO- IPaMMaM MOBBIIEHUS KBATU(PUKALIMK, B TOM YUCIE B (popMe
CTXXHPOBKH B PO(eCcCHOHATBHBIX OpraHu3alusX He pexe 1 pas3a B 31er.

3.3. TpeOoBaHMs K Y4e0OHO-METOAUYECKON JOKYMEHTALMHU 110 IMCHUIJIMHE.
YyebHo-MeToAMUECKas JOKYMEHTAIMs o aucuuiuinae «Martemartuka: anredpa u
Hayaja MaTEMAaTHYECKOTO  aHalu3a, TEOMETpUs»  BKIIOYAET:  JICKIHH;
npakTUYeckue paboThl, pa3pabOTKy TeMaTUKU IO JOKJIaaaMm, pedeparam,
MIPE3EHTAaIMAM, Pa3pabOTKy CUTYallMOHHBIX 33/1a4, pa3pa0d0TKy TECTOBBIX 3aJaHU,
nepeyeHb BOMPOCOB K TEKYIIEH U MTPOMEXYTOUHOM aTTECTaIlUH.

3.4. UupopmanuonHoe odecnieyenue o0yyenus. IlepeyeHb pekoMeHayeMbIX
yueOHbIX u3a1anuil, UHTepHeT-pecypcoB, JONOJTHUTEIbHOH JJUTEPATYPbI

OCHOBHbIE HCTOYHUKH:

1. MaTtemaTuka JyIsi KOJIe/HKer /y4.mocoOue IJisi MOCTYTAIOIINX B BY3bl
/moa.pen.H.III.Kpemepa-10-e uzn.,mepepad.u gom.-M.:-U3naTeancTBo
FOpaiit,2017.-344c¢.-Cepus :Ilpodeccnonanpnoe oOpa3oBaHue.

2. bammvakoB M.M. Maremartuka: yueOHUK JJIsl HCTIONB30BaHUS B y4eOHOM
npoiiecce 00pa3oBa- TeIbHBIX yUpexaeHui peanuzamnuu nporpamm CI1O. — M.
Axanemus, 2014. - 256c¢.

3. 'misipoBa M.I'. Marematuka /i1t MEIUIIMHCKUX KOJUIeKel: yueOnuk. — 3. 5-
¢ — PocroB v/J1: ®ennkc, 2016. — 442, [1] c.:um.

JlonoJIHUTEIbHbIE HCTOYHUKH

1 Kapbaumnckas H.b. Maremaruka: yuebnoe nocooue/ H.b. KapOGauunckas [u
Ip.].— ONEKTPOH.TEKCTOBBIE JaHHble.— M.: Poccuiicknii rocynapcTBEHHBIN
yHUBEpCUTET npasocyaus, 2015.— 342 c.

2 Pabymxo A.Il. UnauBuayanbHble 3aaHusl TIO0 BBICIIEH maremarnke. Yacts 1.
Jluneitnas u BekTopHas anredpa. Ananmutudeckas reometpus. J{uddepennnansuoe
ucunciaeHne QyHKIUN oHON mepeMeHHoi: yuebHoe mocooue/ A.ll. Pabymiko [u
Jp. |.— DIEKTPOH.TeKCTOBbIC JaHHbIe.— MuUHCK: Boimiimas mkoia, 2013.— 304
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NuTepHer — pecypcbl:

www.fcior.edu.rulladopMalinoHHbIE, TPEHUPOBOYHBIC K KOHTPOJIbHBIC

matepuaisl. WWW.school-collection. Exunas komiekiuu g poBbIx
oOpa3oBarelbHBIX pecypcoB Math.ru - [Topran

MaTEeMaTUIECKOr0 o6paszoBanus CooOIIIeCTBO CBOOOIHOIO

MaTEMaTHUYECKOTr0 MOJCIMPOBaHMsI MaTeMaTuueCcKui

nopranAllmath.ru

Mup MareMaTHYCCKHMX ypaBHEHHH: MeXIyHapOIHBIM Hay4YHO-00pa30BaTEIbLHBIN
cant EqWorld

KypHaibl 1 cjioBapu:

1. Bectauk bantuiickoro dbenepanpHoro yauBepeutera uM. M. Kanra. Cep.

DU3UKO- MATEMATUICCKUEHAYKHU

2. BectHuk Boarorpajckoro rocyJiapcTBeHHOro yuusepcurera. Cepus 1.
Marematrka. Pu3zuka

3. Bectauk MockoBckoro yuuBepcutera. Cepus 1. MaremaTruka.MexaHuka

4. XKasuepuuk B.D. CripaBouHHK MO MaTeMaTuke U GU3UKe [ IICKTPOHHBIN

pecypc]/ Kapnep- uuk B.O., Maiicens JI.U., Casunosa F0.11.— DnextpoH.

TEKCTOBBIC JaHHBIe.— MuHCK: Beimiimas mkoia, 2014.— 400 ¢.— Pexum

nocryma: http://www.iprbookshop.ru/35548.— DBC«IPRbooksy.
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4. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUYEFHOH JEATEJBHOCTHU

CTYJAEHTOB

KOHTpOJIb H OHCHKA PC3YyJIbTAaTOB OCBOCHMUA yqe6H0ﬁ AUCHUIINIMHBI OCYHICCTBIIACTCA

IperiogaBaTrcjicM B IIPOLCCCC

IMPOBCACHUA IIPAKTUICCKUX BaHHTHﬁ, a TaK¥XC

BBIITOJIHCHUA O6y‘{aIOHlI/IMI/ICSI HWHAUBUAYAJIbHBIX BaHaHHﬁ.

Copneprxanue o0yueHus

XapakTepucTuKa OCHOBHBIX BUJIOB JICATEITHHOCTH
CTYJICHTOB (Ha ypOBHE Y4eOHBIX ICUCTBHU)

BBenenue

O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HAyKe, TEXHUKE,
YKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOJOTUSAX U MPAKTUICCKON
JESITEIbHOCTH.

O3HakoOMJIEHUE C HEJISIMU U 33Jja4aMH U3y4YCHHs] MaTeMaTUKU MPU
ocBoeHnu npodeccuii CI1O u cnenmansaocteit CITO.

Tema 1.
Pa3BuTHE MOHATHS O YUCIE

Brimonnenue apudMeTnueckux JecTBUI HAl YUCIIaMH, COueTast
YCTHBIE U MMCbMEHHbIE NTpreMbl. HaxoxaeHrne npubamKeHHbIX
3HAYEHUH BEJIMYMH M MMOTPEUTHOCTEH BEIYUCIICHHH (a0COTIOTHON U
OTHOCUTEJIbHOM); CpaBHEHHME YUCIIOBBIX BhIpakeHH. Haxoxnenue
omMOOK B MPeoOpa30BaHUSAX U BBIUUCIECHUAX (OTHOCUTCS KO BCEM
IYHKTaM IpOrpaMMbl)

Tema 2.
Kophu, crenenu u porapupmal

O3HaKOMJICHHUE C TOHSATHEM KOPHS N-I CTENEHU, CBOWCTBaMU
pasvKaJloB U NpaBUJIaMH cpaBHEHMs KopHel. DopMynnpoBaHue
OIIpElIETICHUsI KOPHS U CBOMCTB KOpHEW. BbIunCiieHNE U CpaBHEHHE
KOpHEH, BBINOJIHEHUE IPUKKUIKY 3HaueHus KopHs. [Ipeobpa3oBanue
YHCJIOBBIX U OYKBEHHBIX BBIPAXKEHUM, COJIEPIKAIINX PaJUKAIIbI.
Brinonnenue pacuetoB no ¢popmyiam, CoAepKalUM paJuKaibl,
OCYILECTBIISIE HEOOXOUMBIE ITOACTAaHOBKH U IIPe0Opa30BaHMsL.
OnpeneneHne paBHOCUIBHOCTU BBIPAKECHUH C paJlKalaMu.
Pemenne nppannoHanbHbIX ypaBHeHUH. O3HAKOMIIEHUE C
MIOHATUEM CTEIEHU C JCHCTBUTEIBHBIM MOKa3areneM. Haxoxnenue
3HAYEHUH CTENEHU, UCTIONb3Ysl TP HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CPELICTBA.

3anucbIBaHUE KOPHS N-I CTETNIEHU B BUJIE CTETIEHHU C IPOOHBIM
nokasareseM U Hao60poT. PopMyInpoBaHUE CBOMCTB CTENIEHEH.
Brluncienue creneHei ¢ paroHaIbHbIM 0KA3aTelIeM, BBIIIOJHEHNE
MIPUKUJIKY 3HAYCHUS CTEIIEHU, CPABHEHUE CTEIIEHEN.
[Ipeobpa3zoBaHre YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COZIepKaIIMX CTENEHHU, IPUMEHs CBoWcTBa. Pemenue
MOKa3aTelbHbIX YpaBHEHUH. O3HaKOMJIEHHE C TPUMEHEHUEM KOpHEH
U CTEINEHEH IIPU BBIYUCIEHUN CPEAHUX, JEICHUH OTPE3Ka B
«30JIOTOM CEYECHHW». Penienne npukiaaHbIX 3a1a4 Ha CI0KHbBIE
IIPOLICHTHI

Tema 3.
[IpsiMble U TIIOCKKME B IPOCTPAHCTBE

@opMynMpoOBKa W NPHUBEACHUE JIOKA3ATEIHCTB

IIPU3HAKOB B3aMMHOTI'0O PACIIOIOKEHHUS NPAMBIX U INIOCKOCTEN.
Pacnio3HaBaHue Ha yepTekax M MOJENAX Pa3INYHbIX CIIy4acB
B3aUMHOTI'0 PACIOJIOKEHUS IIPSIMBIX U INIOCKOCTEH,
apryMEHTHPOBAHUE CBOUX CyxAeHuN. @opMynnpoBaHue
OIIPEETICHUN, IPU3HAKOB U CBOWCTB I1ApaJUICIbHBIX U
MEPIEHAUKYIISIPHBIX INIOCKOCTEHN, IBYTPAHHBIX U JIMHEHHBIX YTJIOB.
BrlnonHeHne OCTPOCHUS YITI0B MEXKIY IIPSIMBIMU, IIPSIMOU U
IUIOCKOCTBIO, MEXK Y IINIOCKOCTSIMU IO OIIMCAHUIO U PACIIO3HABAHUE
ux Ha Mojensax. [IpuMeHeHre NpU3HaKkoB U CBOMCTB PACIIOIOKEHUS
NpsIMBIX U IIJIOCKOCTEH Mpu penieHnu 3a1a4. M3o0paxkenue Ha
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PUCYHKAX U KOHCTPYHPOBAHUE HA MOJEIAX MEPIECHANKYIIAPOB U
HAKJIOHHBIX K INIOCKOCTH, NPSIMBIX, IapalIEIbHBIX INIOCKOCTEH,
YIJI0B MEXIY IPSMON U TNIOCKOCTBHIO 1 000CHOBaHHME OCTPOCHHUS.
Pemenue 3an1a4 Ha BBIYUCIICHUE T€OMETPUYECKUX BEIUYUH.
OnuceiBaHME pacCTOSTHUS OT TOYKHU JI0 IJIOCKOCTH, OT MPSAMOM 110
IUIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXAY CKPEILUBAIOIIUMUCS
IPSMBIMH, MEXKAY IPOU3BOIBHBIMH (PUTypaMu B IPOCTPAHCTBE.

Tewma 4.
Komb6unaropuka

N3yuenue npapuia KOMOMHATOPUKHU U IPUMEHEHHUE IIPU PELLIEHUN
KOMOMHATOPHBIX 331a4. Penenne KoMOMHATOPHBIX 3a/1a4
METO/0M nepedopa U 1o MPaBUILy YMHOKeHHsI. O3HaKOMIIEHHE C
MOHATUSAMH KOMOMHATOPHKH: Pa3MEICHUSIMH, COYETAaHUSIMH,
HepecTaHOBKaMH U (opMyJIaMu 11 UX BeluuciaeHUs. OObsiCHEHHE
U IpUMEHEHUe (POpMyII ISl BBIYUCIICHUS Pa3MELICHUH,
IIEPECTAaHOBOK M COYETAaHUH MpU peleHuu 3ana4d. O3HaKOMIICHHUE C
ounomom HeroToHa u TpeyronpHukoM Ilackans. Pemenue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM IIOHATUHI U ITPaBUII
KOMOWHATOPHKHU.

Tema 5.
Koopaunats! 1 BEKTOpPEI

O3HakoMJIEHUE C OHATHEM BeKTopa. M3yueHue nekapToBoi
CHCTEMBbI KOOPIMHAT B MMPOCTPAHCTBE, HOCTPOCHUE MO 33 IaHHBIM
KOOPJIMHATAM TOYEK U IJIOCKOCTEN, HaX0KIEHUE KOOPIUHAT TOYEK.
HaxoxneHnne ypaBHEHUI OKPY>KHOCTH, c(hepbl, INIOCKOCTH.
Brrunciienue pacctosiHuii Mexay Toukamu. M3ydeHue cBONCTB
BEKTOPHBIX BEJIU- YMH, IPABUJI PA3JIOAKEHUS BEKTOPOB B
TPEXMEPHOM ITPOCTPAHCTBE, MTPABUJI HAXOXKICHUS KOOPIUHAT
BEKTOpA B IPOCTPAHCTBE, MPABUJI ACHCTBUI C BEKTOpPaMHu,
3a/laHHBIMU KoopauHaTaMmu. [IpuMeHenre Teopuu npu penieHuu
3aJ1a4 Ha JIEUCTBUS C BeKTOpamu. M3ydueHune CKaspHOro
MIPOU3BEJICHUS BEKTOPOB, BEKTOPHOI'O YPABHEHUS IPSIMOM 1
IJI0CKOCTH. [IprMeHeHne Teopun Ipy PELICHUH 3a1a9 Ha JEHCTBHS
C BEKTOpaMU, KOOPAMHATHBIM METOJ, IPUMEHEHUE BEKTOPOB IS
BBIYHCIICHHS] BEJIMYMH YTJIOB U paccTossHUI. O3HaKOMIICHHE C
JI0Ka3aTeJIbCTBAMU TEOPEM CTEPEOMETPUU O B3aUMHOM
PaCIONI0KEHUHN MPSIMBIX

Y IJIOCKOCTEM C UCIIOIb30BaHUEM BEKTOPOB.

Tema 6.
OCHOBBI TPUTOHOMETPUU

N3yueHne painaHHOTO METOJa U3MEPEHNUS YIJIOB BPALLICHUS U UX
CBSI3U C rpagycHoi Mepoil. 300pakeHue yrioB BpalleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI yTJIa C €r0 PACIIONOKCHUEM.
dopmynupoBaHHe ONpPeeTIeHN TPUTOHOMETPHUYECKUX (DyHKITHIA
JUISL YTJI0B IIOBOPOTA M OCTPBIX YIVIOB MPSAMOYTOJIBHOTO
TPEYToJIbHUKA U 00BsICHEHNE UX B3aUMOCBs3U. [Ipumenenue
OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIAECTB JIJI BBIYMCIICHUS
3HAYEHUH TPUTOHOMETPHUECKUX (DYHKIMHA MO OJ1- HOM U3 HUX.
N3ydyeHne oCHOBHBIX (hOpPMYI TPUTOHOMETPHUH: (GOPMYJIBI
CJIO’KEHUS, YIBOCHMS, IPe0oOpa30BaHUS CyMMBbI
TPUTOHOMETPUUECKUX (YHKIIHI B IPOU3BEACHNUE U TIPOU3BEICHUS B
CyMMY U IIPUMEHEHHE NIPU BBIYMCIICHUY 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKEHUSI M YIIPOILIEHHUS €TO0.
O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHN TOUEK HA €IMHUYHON
OKPYXHOCTHU M PUMEHEHHUE UX JJIs1 BbIBOJA (GOpMYJT IPUBEICHUSI.
Pemenue no gpopmysiaMm 1 TPUrOHOMETPUYECKOMY KPYTY
MIPOCTEUIINX TPUTOHOMETPUUYECKUX ypaBHEHUH. [[pumenenne
OOIIMX METOJIOB pellIeHHsI ypaBHEHHH (pUBeAeHUE K IMHEHHOMY,
KBaJPaTHOMY, METO/I PA3JI0KEHNsI HA MHOYKUTEIH, 3aMEHBI
NEPEMEHHOI) U PELICHUH TPUTOHOMETPUUECKUX YPAaBHEHHH.
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YMeHHe 0TMeuaTh Ha Kpyre PEeIeHNs IIPOCTEUIINX
TPUTOHOMETPUUECKHUX HEPABEHCTB. O3HAKOMIICHHE C TIOHATHEM
00paTHBIX TPUTOHOMETPHUYECKUX (DYHKIIUH.

N3ydenue onpeaeneHuii apKkCuHyca, apkKOCUHYCa, apKTaHT'e€HCa
qucia, GOpMyIHMPOBAHUE UX, N300paKEHUE HA €IMHUYHON
OKPYKHOCTH, IPUMEHEHUE NPU PEIICHUY YPABHCHUM.

Tema 7.
Oynkuun. CBoMCTBA QYHKIUH.
OO6parHbie (QyHKIHH.

O3HaKOMJIEHHUE C TOHATHEM [IEPEMEHHOM, IPUMEPAMHU
3aBHCHUMOCTEN MEXIy EpeMEHHbIMU. O3HAKOMIIEHHUE C IIOHATHEM
rpaduka, onpeaencHIe NPUHAAISKHOCTH TOUKH rpaduKy
¢ynkuuu. Onpenenenue 1o Gpopmyiie npocreiieil 3aBUCUMOCTH,
BUJA ee rpaduka. Breipaxkenue o Gpopmyse ogHON epeMeHHOM
yepes apyrue. O3HaKoMJIEHHE C onpeAeIeHneM QYHKINY,
dbopmynupoBanue ero. HaxoxaeHue 00JIacTu ONpeIeTeHus |
oOnacty 3HaueHui pyHkuuu. O3HaAKOMIIEHHE C TPUMEpPaMU
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX MpoIeccax u3
CMEKHBIX JUCUUIUIMH. O3HaKOMIICHHE € JOKA3aTEIbHBIMU
pPacCyKJICHUSMHU HEKOTOPBIX CBOMCTB JIMHEWHON U KBaJAPaTUYHON
(byHKUMH, TpOBEJIEHNE UCCIeI0BaHNS JIMHEHHON, KyCOYHO-
JMHEWHOU, IPOOHO-TMHEHHOM 1 KBaJpaTHUHON (YHKINH,
noctpoeHue ux rpaguxos. Iloctpoenue u yrenue rpaduxos
¢ynkuunii. MccnenoBanue GpyHKINN.

CocraBneHnue BU0B GYHKLUH 110 TaHHOMY YCJIOBHIO, PELICHHE
3aJ1a4 Ha SKCTpeMyM. Brinonnenue npeodpasoBanuii rpaduka
bynkun. M3yueHue noHsATUs 0OpaTHON QYHKIIHMH,

olpeziesieHue BUAa U OCTpoeHue rpaduka 00- paTHON QpyHKIMH,
HaXO0KJeHHE ee 00J1acTH onpeaesieHust U 001acTH 3HAUYCHUH.
[TpumeHeHne CBOWCTB (PYHKIUH PH UCCIICAOBAHUH YPaBHEHHIA 1
pELIEHNN 3aa4 Ha DKCTPEMYM.

O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (yHKIMU. Berancienne
3Ha4YeHU# QyHKUU 10 3HaYeHuto aprymenTa. OnpezaeneHue
MI0JIO’KEHUS TOUKH Ha rpaduKe Mo ee KoopaAuHaTaM U Hao0OpOoT.
Hcnonb3oBaHue cBONCTB (QyHKIMI JUIs CpaBHEHUsI 3HAYSHUN
crenieHel u norapudmos. [locTpoeHune rpaguKoB CTENEHHBIX U
Jorapupmuueckux GyHKIMNA. Perenre nokasareiabHbIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPaBEHCTB 110 U3BECTHBIM
anroputMaM. O3HaKOMJIEHHE C TIOHATUEM HETPEPBIBHON
nepuoANYecKor QyHKINH, (GOpMyIHMpPOBAaHUE CBOMCTB CUHYCA U
KOCHHYCa, IOCTpOeHHE UX TpagukoB. O3HaKOMIIEHHE C IOHATHEM
rapMOHMYECKHUX KoJeOaHUI U MpUMepaMy TapMOHUUYECKUX
KoJIeOaHUH /1711 ONMCAHUs TIPOLIECCOB B (PU3UKE U JPYTUX 007aCTAX
3HaHuA. O3HaKOMJICHHE C IOHSITHEM Pa3pbIBHON MEPUOINYECKON
byHKuMU, GOpMyJIMpPOBAaHUE CBOMCTB TaHI€HCA U KOTAHTEHCa,
noctpoeHue ux rpaduxos. [Ipumenenne cBONCTB PyHKIUI 1151
CpaBHEHUS 3HAYCHUH TPUTOHOMETPUYECKUX (QYHKLUH, peleHHs
TpUroHOMeTpHUeckux ypaBHeHHi. [locTpoenue rpaduxos
00paTHBIX TPUTOHOMETPHUECKUX (DYHKIMHA U

omnpeneneHue mo rpadukam uxX CBOWCTB. BrimonHnenue
npeoOpa3oBaHus rpaguKoB

Tema 8.
MHoOrorpaHHUKH U KpyTJible Tea

Onucanue U XapaKTepUCTHKA PAa3IMYHBIX BUJIOB MHOTOIPaHHUKOB,
NEepeUHCIICHNE X 3JIEMEHTOB U CBOWCTB. M300paxkenue
MHOTOTPaHHUKOB U BBITTOJIHEHUE MIOCTPOEHUS Ha U300paKEHUAX U
MOJIETSIX MHOTOTPaHHUKOB.

Brruncnenue nuHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAaHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBAHHE CBOUX CY>KJICHHH.
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XapakTepucTuka U u300pakeHne CEUCHHUS, Pa3BEPTKU
MHOT'OIPAHHUKOB, BBIYHMCIICHHUE TIOIIA/IEH TOBEPXHOCTEH.
[TocTpoeHne npocTeluX ceueHuit Kyoa, MpU3Mbl, TUPAMUIbI.
[Tpumenenue paxToB u cBeAeHUH U3 MIIaHUMeTpuu. O3HaAKOMIICHHE
C BUJAMH CUM- METPUH B POCTPAHCTBE, GOpMyITHUpOBaAHUE
ONpEe/IeTICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHUHU Tl
BpaIIeHUsI U MHOTOI'PaHHUKOB. [IprMeHeHne CBONCTB CUMMETPUU
IIPU PELIECHUH 3a/1a4.

Hcnons30BaHre MpUOOPETCHHBIX 3HAHUM [Tl UCCIICIOBAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a- Aad. M300pakeHre OCHOBHBIX
MHOT'OIPAaHHUKOB U BBITIOJIHEHHE PUCYHKOB I10 YCIOBUSM 3a/1a4.
O3HakOMJICHHE C BUJIaMU TeJl BpallleHus, popMyJIMPOBAHUE UX
ONPEAEIIEHUN U CBOMCTB. POPMYIMPOBAHUE TEOPEM O CEYEHUHU
11apa MIOCKOCThIO M IJIOCKOCTH, KacaTellbHOI K cdepe.
XapakTepucTuKa U U300paKCHHUE TEN BPAIICHUSI, UX PA3BEPTKH,
cedyeHus. Penienue 3aa4 Ha MOCTPOCHUE CEUEHU, BBIYMCIICHUE
JUIMH, PACCTOSIHUM, YTJI0B, Tuiomaaei. [IpoBeaenue nokasarenbHbIX
paccykJIeHU Npu pelieHuu 3agad. [I[pumenenue cBoNCTB
CHMMETPHUH TIPHU PEIICHUH 3a/1a4 Ha TeJia BpalleHus, KOMOUHAIIUIO
Ten. 300pakeHrne OCHOBHBIX KPYTJIBIX TEJl U BBIINOJIHEHHUE PUCYHKA
110 YCIIOBHUIO 3aJa4H.

Tema 9.
Havana MaTeMaTuyeckoro aHajimsa

O3HaKOMJICHHUE C TOHATHEM YHMCIOBOM MTOCIENOBATEIBHOCTH,
crocobamu ee 3a7jaHusl, BBIYMCIEHUSIMU €€ WieHOB. O3HaKOMJIEHHE
C TIOHATHEM IIPEJIENa MOCIEN0BATEIbHOCTH.

O3HaKOMJICHHE C BBIYUCIEHUEM CyMMbl OECKOHEUYHOT'O YUCIOBOTO
psizia Ha IpUMepE BBIUUCIIEHUS! CYMMbl OECKOHEUHO yOBIBAOLIEH
reoMeTpUYECKOi nporpeccuu. Perienue 3aau Ha IpUMEHEHNE
(bopMybl cyMMBbl 0€CKOHEUHO yObIBat0- 1€l TeOMETpUUYECKON
nporpeccud. O3HaKOMIIEHHE C MIOHATUEM MPOU3BOAHOM. M3yueHue
U GOpMyIHPOBAHUE €€ MEXaHUYECKOT'O U T€OMETPUYECKOTO
CMBbICTIa, U3yUEHHUE aJITOPUTMA BBIYMCIICHUS TPOM3BOAHOM Ha MpH-
MepE BBIYMCIEHUSI MTHOBEHHOM CKOPOCTH M YIJIOBOTO
koa¢¢umenTa kacareabHoi. CocTaBieHHEe ypaBHEHUS
KacaTeJIbHOHU B 00I1IeM BHJIe. Y CBOCHUE MPaBUIl
muddepeHIMpPOoBaHUS, TaOJINLIBI IPOU3BOIHBIX AIEMEHTAPHBIX
byHKuMi, npuMenenue it AuddepenunpoBanus QyHKIMM,
COCTaBJICHUS YPAaBHEHMS KacaTelabHOM. M3ydueHue Teopem o CBs3H
CBOMCTB ()YHKIIMHU U MTPOU3BOAHOM, (HOPMYITUPOBKA HX.
[IpoBeneHmne ¢ MOMOLIBIO TPOU3BOIHON UCCIIETOBAHUS (PYHKIIUH,
3ajaHHOM (popmysoi. Y cTaHOBIEHHE CBA3M CBOWCTB (DYHKIIUU U
IIPOM3BOJIHOM 10 UX rpadukam. [IpumMeHeHne npon3BoJHON 1Jis
peleHus 3a1a4 Ha HaX0XKJIeHHe HauOoJIbIIero, HAUMEHbBILEro
3HAYEHUS M Ha HAX0XJICHHUE IKCTpEMyMa.

Tema 10.
WHTerpan u ero npuMeHeHne

O3HakoMJIEHHE C TIOHATHEM HHTErpaia u nepBooOpa3Hoi.
W3ydenue nmpaBuiia BEIYUCICHHS IEPBOOOPA3ZHON U TEOPEMBI
Herorona—JleiiOnuna. Perenue 3a1a4 Ha CBsI3b IEpBOOOpa3HON U
ee MPOMU3BOIHOM, BEIYHMCIIEHUE TIEPBOOOPA3HON I JaHHON
¢yHkuuu. Pemenue 3a1a4 Ha npuMEHEHHE UHTETpaJia s
BBIUKCIICHHS] PU3NUYECKUX BEJIMYMH U IUIOIMAJCH.

Tema 11.
DJIEMEHTHI TEOPUH BEPOSITHOCTEH U
MAaTEMATUYECKONU CTAaTUCTUKH

N3ydeHne Ki1acCu4ecKoro ONnpeesieHus: BEPOATHOCTH, CBOMCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN. PaccMoTpeHune
IIPUMEPOB BBIYMCIIEHUS BEPOATHOCTEN. Penenne 3agau Ha
BBIUHCJIEHHE BEPOSITHOCTEHN coObITHI. O3HAKOMIIEHUE C
IIPEJICTAaBICHUEM YHMCIOBBIX JAHHBIX U UX XapaKTEPUCTHKAMMU.
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Pemenue npakTruueckux 3aaa4d Ha 00padOTKY YUCIOBBIX JAaHHBIX,
BBIYHCIICHUE UX XAPAKTECPUCTHK.

Tema 12.
YpaBHEHUS 1 HEPABEHCTBA

O3HaKOMJIEHHE C IPOCTENIIINMHU CBEAECHUSMH O KOPHSIX
anreOpanyeckuX ypaBHEHUH, IOHSATUAMH UCCIIEJOBAHUS YPABHEHU I
U CUCTEM ypaBHEHUH. M3ydyeHue Teopuu paBHOCWIBHOCTH
yYpaBHEHHH U ee npuMeHeHus. [IoBTopenune 3anucu penieHus
CTaHJAPTHBIX YpaBHEHH, TPUEMOB IpeoOpa3oBaHus ypaBHEHU I
JUISl CBEJICHUS K CTAaHIaPTHOMY YPaBHEHMIO.

Pemenue paloHaabHbIX, HPPAaLMOHAIBHBIX, [IOKA3aTEJIbHBIX U
TPUTOHOMETPUUYECKHUX YpaBHEHUH U cucteM. Mcnonb3oBanne
CBOWCTB ¥ rpauKoB GYHKUUH U PeIICHUS yPaBHEHHA.
IToBTOpEHNE OCHOBHBIX IPUEMOB PEIIEHUS CUCTEM. Penienue
YPaBHEHUH ¢ IPUMEHEHUEM BCEX IPUEMOB (pa3ioKEHUs Ha
MHOJKUTEJIH, BBEICHUS HOBBIX HEU3BECTHBIX, IT0OJCTAHOBKU,
rpadudeckoro Meroaa). Pemenne cucreM ypaBHEHHH C
IPUMEHEHHUEM Pa3IMUHBIX cl1I0c000B. O3HAKOMIIEHHE C OOLIMMHU
BOIIPOCaMHU PEIICHUs HEPABEHCTB U UCII0JIb30BAHNUE CBOMCTB U
rpaduKoB (pyHKIMI IpH pelieHnH HepaBeHCTB. Pemienue
HEPABEHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pa3IN4HbIX
croco0oB. [IpuMeHeHne MaTeMaTHUECKUX METOOB JJIsl PELICHUs
COJIeprKaTeNbHbIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTell HAYKU U
IIpakTUKU. MIHTepnpeTnpoBaHne pe3ybTaTOB C yYE€TOM pEAJIbHBIX
OTpAHUYEHUN.
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