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1. MACIIOPT PABOYEM INPOT'PAMMBI
y4eOHoil JucuIIMHbI «MaTeMaTHKa»

1.1. ObuacTs npuMeHeHus1 pado4eil NPOrpaMMbl:

PaGouass mporpamma yueOHON JUCHUIUIMHBI «MareMaTuka» IMpelHa3HaueHa Ui
M3Y4YEeHHS] MATEMAaTUKH B IEJIAX pealn3alyy MPorpaMMbl MOATOTOBKH CHEIHAINCTOB CPEIHErO
3BEHA M0 CTIEIHAILHOCTH CpeIHEro npodeccuonansHoro oopazopanus 38.02.06 OuHAHCEHL.

[Iporpamma cocTaBieHa ¢ y4€TOM COIMAIBHO-?KOHOMHYECKOTO MPOGUIIS MOIy4aeMOro
oOpazoBaHwUs.

PaGouass mporpamma y4eOHOW JUCHUIUIMHBI MOET OBITh HCHOJb30BaHa B
JIOTIOJTHUTEILHOM 00pa30BaHMH (B MPOrpaMMax MOATOTOBKH K MOCTYIUICHHUIO B BY3).

1.2. MecTo y4yeOHOIl IMCHUIUIMHBI B CTPYKType  NpOrpaMMbl IOATOTOBKH
CIEeNATUCTOB CPeIHero 3BeHa.

JlucuuiuHa BXOAHUT B 00111e00pa30BaTeNbHbIN YUeOHBINH IUKIL.

1.3. Heau u 3aga4u y4eOHOH AMCUUILINHBI. Pe3yIbTaThl 0CBOEHHUS TUCHHUIIHHBI:

Lenu n3ydeHus TUCIUTUIHHBIL:

* obecriedyeHre C(HOPMUPOBAHHOCTH MPEACTABICHUN O COLMANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOPaX CTAHOBJICHHS MATEMATUKU;

*  o0ecrieyeHue  C(HOPMUPOBAHHOCTU  JIOTUYECKOTO,  aJTOPUTMUYECKOTO U
MaTeMaTHYECKOTO MBIIUICHUS,

» obecrieyeHre C(HOPMHUPOBAHHOCTH YMEHUN MPUMEHSTh TMOJTYYEHHBIE 3HAHUS TPU
peIIeHNH Pa3IUnYHbIX 33734,

* obOecnieyeHre CHOPMUPOBAHHOCTH TMPEJCTABICHUA O MaTeMaTHKEe KaK YacTH
00IIeYeTOBEYECKON KYJIBTYpPbI, YHUBEPCAILHOM SI3bIKE HAyKH, TO3BOJIIONIEM OIUCHIBATH H
U3y4aTh peasibHbIe MPOLIECCHI U SBJICHHUS,

OcBoenne cojepxaHus ydyeOHOM JUCHMIUIMHBI «MaTemaTuka: aiarebpa W Hadvajia
MaTeMaTHYECKOTO aHaJIn3a, TEeOMETPUS» O0ECIEYNBACT JOCTHIKEHHUE CTYACHTAMH CIIEIYOLIIX
pe3yJIBTaTOB:

* TMYHOCTHBIX:

— ¢(hOpMUPOBAHHOCTh TNPEJICTABICHUI O MaTeMaTHKE KaK YHMBEPCAJIbHOM S3bIKE
HAYKH, CPE/ICTBE MOACITHUPOBAHUS SBJICHUN M MPOIECCOB, UIESIX M METOJJaX MAaTeMaTHKH;

- TOHMMaHHWE 3HAYMMOCTH MAaTEeMAaTHKH Uil HAayYHO-TEXHHYECKOTO Tporpecca,
c(OpPMHPOBAHHOCTh OTHOLICHUS K MaTeMaTHKe KaK K 4acTH OOIIeUeI0BEeYeCKON KyIbTyphl
yepe3 3HAKOMCTBO € MCTOPUEH pa3BUTHs MaTEMATHUKH, BOITIOIMEN MaTeMaTHYECKUX UIEH;

- pa3BHTHE JIOTHUECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKEHMUS,

AITOPUTMUYECKONW KYJIBTYpbl, KPUTHUHOCTH MBILIUICHUS Ha YpOBHE, HEOOXOJUMOM st



Oynymei npodeccCHOHaTbHON  JeATENBHOCTH, Il TPOJOJDKCHHS 0oOpa3oBaHHMs U
camMo00pazoBaHus;

- OBJIQJICHHME MaTeMATUYECKUMHU 3HAHUSAMM M YMEHUSMH, HEOOXOIUMBIMU B
IIOBCCIHEBHOM JKU3HHU, [UIsI OCBOCHHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX IUCLMIUIMH U
JUCLHUIUIMH NPO(EeCCHOHAIBHOIO LHMKJA, A HOJy4YeHHs o0pa3oBaHMsA B OOJIACTSIX, HE
TpeOYOIMX yriIyOJIeHHON MaTeMaTH4eCKOH MOATOTOBKH;

- TOTOBHOCTh M CIOCOOHOCTh K 00Opa30BaHUIO, B TOM YHCIE CaMOOOpa3OBaHUIO, HA
HPOTSDKEHUM BCEH JKU3HU; CO3HATEIbHOE OTHOUIEHHE K HENpPEPhIBHOMY OOPa30BaHUIO KaK
YCJIOBHIO yCIEUTHOM NPpo(hecCHOHAIBHOM U O0IECTBEHHOM NesTEIbHOCTH;

- TOTOBHOCTb M CIOCOOHOCTH K CaMOCTOSITEJIbHOH TBOPYECKOH M OTBETCTBEHHOM
JeSITEIIbHOCTH;

- TOTOBHOCTb K KOJIJIEKTMBHOH pa0oTe, COTpYIHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTeNbHON, OOLIECTBEHHO I0JIE3HOM, Yy4eOHO-HCCIEe0BATENbCKOM, HPOEKTHOH u
JIpYIruX BUAax AESTeIbHOCTH;

- OTHOLIEHHE K IMPO(PecCHOHAIBHON NEATENbHOCTH KaK BO3MOXKHOCTH y4acTUsl B
pELICHUH JIMYHBIX, OOIIECTBEHHBIX, OCY1aPCTBEHHBIX, O0IIEHAIIMOHAIBHBIX IPO0IIEM;

* METaIllPEeIMETHBIX:

- YMEHHME CaMOCTOSITEIbHO OINPEAENATh e JAEITEIbHOCTH U COCTAaBIISITH ILJIaHbI
JESTEIIbBHOCTH;  CaMOCTOSITEJIbBHO  OCYIIECTBIISITb, KOHTPOJIMPOBaTH U  KOPPEKTUPOBATH
JEATENBHOCTD; UCIIOJIB30BATh BCE BO3MOYKHBIE PECYPCHI ISl TOCTHKEHUS TIOCTABJICHHBIX LEIeH U
peanu3alyy IIaHOB JIESTeIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATETHH B PA3JINYHBIX CUTYaIHsIX;

- YMEHHE MpPOAYKTHUBHO OOIIAaThCA W B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOM
JeSTEIbHOCTH, YUUTHIBATh MO3ULUHU APYTUX YYACTHUKOB JAESTENbHOCTH, 3PPEKTUBHO pa3periaTh
KOH(JIUKTBI;

- BJAJIeHHMEe HaBbIKAMU I103HABATENbHOU, y4eOHO-UCCIEeNOBATEIbCKOW M IMPOEKTHOM
JeSTeIbHOCTH, HaBbIKAMU  pa3pellleHuss MpoOseM; CrIocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPEIICHUs NMPAKTUYECKUX 3a/1a4, IPUMEHEHUIO pa3IMuHbIX
METO/I0B I03HAHNUS;

- TOTOBHOCTh U CIOCOOHOCTH K CAaMOCTOSITENbHON WH(pOPMAaIMOHHO-TI03HABATEIbHON
NEeSTeIbHOCTH, BKIIIOYash YMEHUE OPUEHTHUPOBATHCA B Pa3IMYHBIX MCTOYHUKAX HHGMOpManuu,
KPUTHYECKH OIIEHMBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO, TOIYyYaeMyI0 U3 pPa3IMYHBIX
HCTOYHUKOB;

- BJIQJICHHE SA3BIKOBBIMH CPEACTBAMM: YMEHHUE SICHO, JIOTHYHO M TOYHO HM3JIaraTtb CBOKO

TOYKY 3pCHUA, UCITOJIB30BATh a/ICKBATHBIC A3BIKOBLIC CPCIACTBA,



- BJIQJICHHE HaBBIKAMM I[1O3HABATENbHON pe(dIeKCHU KaK OCO3HAHUS COBEPILAEMBIX
JIEMCTBUM U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, IPAHUL] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX II0O3HABATEIIbHBIX 3a1a4 U CPEICTB ISl UX JTOCTUKEHUS;

- IeJNeyCTPEMIICHHOCTh B IMOMCKaX M MPUHATUU pelIeHUil, cooOpa3uTeNbHOCTh U
UHTYULIMSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEICTaBICHUM;, CHOCOOHOCTh BOCHPUHUMATh
KpacoTy U FapMOHMIO MUDA;

* IPEIMETHBIX:

- ¢(hOpMHPOBAHHOCTH MPEJCTABICHUNA O MaTeMaTHKE KaK 4acTH MHUPOBOH KYJIbTYphl U
MeCTe MaTeMaTHKU B COBPEMEHHOM HUBUIIN3AUH, CIOCO0AX ONMUCAHUS SIBICHUN pealbHOro MUpa
Ha MaTEMaTUYECKOM SI3BIKE;

- BJIaJICHUE HAaBBIKAMU HCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTrPamMM IIPU PELICHUH
3a/1ay;

- ¢(hOopMHPOBAHHOCTh MPEACTABICHUH O MATEeMATHYECKUX TMOHATHSAX KaK Ba)KHEHIIMX
MaTEMaTUYECKUX MOJEIAX, IT03BOJIIOIIMX ONKMCHIBATh U U3ydaTh Pa3HbIC MPOLECCHI U SIBICHUS;
IIOHUMAaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITIOCTPOEHUsI MATEMATUYECKUX TEOPUH;

- BJIAJCHUE METOAAMH JOKAa3aTeJIbCTB U AJTOPUTMOB PEIICHUS, YMEHUE UX NPUMEHSATD,
MIPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B X0/I€ PEIICHUS 3a/1a4;

- BJIQJICHHE CTAHJAPTHBIMM I[PUEMAMM PELICHUS PALMOHAIBHBIX M HPPALMOHAJIBHBIX,
IIOKA3aTEJIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, MX CHUCTEM;
UCIIOJIb30BaHNUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCIIE JUIs [TOMCKA IIyTH PEILIECHUS U
WJUTFOCTPALIMY PELICHUs] YPABHEHUN U HEPABEHCTB;

- ¢(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MaTEMaTHUYECKOI O aHAIN3a
U UX CBOMCTBaXx, BJIAJCHHE YMEHHEM XapaKTepHU30BaTh MOBEIACHHE (PYHKIMH, UCIOJIb30BaHUE
IIOJIyYEHHBIX 3HAHUM IJI OIIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

- BIIAJCHUE OCHOBHBIMU IOHATUAMM O IJIOCKUX U NPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHHUS PACO3HABATh T€OMETPUUECKHE
burypsl Ha uepTexax, MOJAENAX U B pEaIbHOM MHpE; NPUMEHEHHWE H3YUYCHHBIX CBOMCTB
reoMeTpruYecKuX GUryp u Gopmyi Juis peleHusi FeOMETPHUECKUX 3a/1a4 ¥ 331a4 C IPAKTUYECKUM
CoZlepKaHUEM;

- cOpMHpPOBAaHHOCTh TMpPEACTAaBICHUI O TMpoleccax U SBICHUAX, HMEIOIINUX
BEPOSITHOCTHBIA XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHPE, OCHOBHBIX
MOHATUAX HJIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHHUIM HAXOIUTh U OLIEHUBATH BEPOSITHOCTH
HACTYIUICHUsS] COOBITUH B MPOCTEUIINX MPAKTUUECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTHKU

CIIyYalHBIX BEJIMYHH;



- BJIaJICHHE HaBBIKAMU UCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IPHU PEIICHUH
3az1ad.
1.4. Kosim4ecTBO 4acoB Ha OCBOeHMe pado4eil mporpaMMbl y4eOHOM JMCIUIIIMHbI:

O6bem oOpa3oBarenbHON Harpy3ku oOydaromerocsi (ouHoit ¢Gopmbl 00y4deHUs) BO
B3aMMOJIEMCTBUM ¢ IIpenoaasareneM - 260 yacoB, B TOM UHUCIIE:

BCET0 YUeOHBIX 3aHATHH -242 yaca, U3 HUX:

- TeopeTHdeckoe ooyuenue — 122 4gaca,

- IpaKkTU4Yeckux 3aHatuil — 120 yacos.

KOHCYJIbTaIlluH — 2 4aca,

IIPOMEXYTOUYHas aTTecTanus -16 4acos.

O06bemM 00pa3oBaTeIPHOM HArpy3Ku oOyudarormierocs (3a0uHoit hopmbl oOydeHus) - 260
YacoB.

O0bemM 00pa3oBaTEIPHOM HArpy3ku oOydaromierocs (3a04Hoil (opmMbl 00y4YeHHs) BO
B3aMMO/ICHCTBHH C MperioiaBaTesieM - 72 yaca, B TOM YHUCIIe:

BCEro yueOHbIX 3aHATHI 54 yaca, U3 HUX:

- Teopetudeckoe oOydenue — 30 yacos,

- IPAKTUYECKUX 3aHATUN — 24 yaca.

KOHCYJIbTAIlUH — 2 4yaca,

MIPOMEXYTOUYHas aTTecTanus -16 4acos.

HroroBas arrecTauus NnpoBoguTcs B ¢popme Ik3aMeHa (IIMCbMEHHOI0)

2. CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCHUITIUHBI
2.1. O6beM y4eOHOM JMCUMILIMHBI U BUbI Y4eOHOH padoThl

Ounas ¢popma 00yueHus

. Komnuectso
Bunpt yueOHOI paboThI
4acoB
O0beM 00pa3oBaTeIIbLHON HATPY3KU 260
Bcero yueOHBIX 3aHATHI BO B3aMMOJICHCTBHIH C MPENogaBaTeseM 242
B TOM YHUCIIE:

MIPaKTUYECKHE 3aHSITUS 120
Koncynpranus 2
[TpomexyTouHas aTTecTanus 16
Hrorosas arrecranms B gopme Ik3aMeHa  (MMCbMEHHOI0)

3aounas popma o0yueHus
. KonnuecTtso
Bunasl yueOHoI paboTh
9acoB
O0BeM 00pa3oBaTeIbHON HArPy3KH 260
Bcero yueOHBIX 3aHATHI BO B3aUMOJICHCTBUU C MPEIOIaBaTesIeM 72
B TOM YHCIIE!

IPAKTUYECKHE 3aHITHS 24
Koncynpranus 2
[IpoMexyTouHas aTTeCTALUs 16
CamocrosTenbHas pabora 188
Hrorosas arrecranus B (popme Ik3aMeHa (IHCbMEHHOI0)




2.2. TemaTu4yecKuil IJIaH W coJepKaHUe JUCUMILIMHBI «MaTtemaTuka» (3aouHasi popma

00yueHus)

HaumenoBanue pa3nenoB u Tem O6nwem | Camocrosi- | Teopetu- | [IpakTu-
B TeJbHas 4ecKoe YeCcKHe
yacax | paborta oOyJeHHE | 3aHATHUS

Pa3znen 1 Aareopa 114 86 16 12

Tewma 1.1. PazButue noHsTHS O YKCIe 14 12 1 1

Tema 1.2 KopHu, crenienu u iorapu@Mel 16 12 2 2

Tema 1.3 OCHOBBI TPUTOHOMETPUH 20 10 6 4

Tema 1.4. ®yHKIIMY, UX CBOWCTBA U rpaduKu 14 12 1 1

Tema 1.5. CreneHHbIC, TOKa3aTEIbHEIC,

Jorapu(MUIECKUE U TPUTOHOMETPUUECKHE 18 14 2 2

byHKIIUN

Tema 1.6. YpaBHeHUS U HEPABEHCTBA 32 26 4 2

Pa3gen 2 Hauyasia MaTeMaTH4YeCKOr0 aHAJIM3a 42 31 5 6

Tewma 2.1. Teopus npenenon 12 8 2 2

Tema 2.2.ITpousBoHas ¥ €€ NPUIJIOKEHUE 18 14 2 2

Tewma 2.3.1HTEerpan u ero NprIoKeHNe 12 9 1 2

Pa3nen 3. 'eomeTpus 66 54 7 5

Tema 3.1.IIpsiMble ¥ MJIOCKOCTU B IPOCTPAHCTBE 16 11 3 2

Tewma 3.2. MHOrOrpaHHUKH 18 16,5 1 0,5

Tewma 3.3. Tena v MOBEPXHOCTH BPAIICHHUS 8 6,5 1 0,5

Tewma 3.4. I3MepeHust B reoOMETpHH 12 10 1 1

Tema 3.5. KoopiuHaThl U BEKTOPbI 12 10 1 1

Paznen 4 K0M6nHaT(3ana, CTATHCTUKA U 20 17 2 1

Teopusi BepPOSITHOCTEH

Tema 4.1. DnemeHTbl KOMOWHATOPUKH 6 4 1 1

Tema 4.2. DneMeHTHI TEOPUH BEPOSITHOCTEN 6 5 1 -

Tewma 4.3. DneMeHTh MATEMATHYECKOM 8 8 i

CTaTUCTUKH

Koncyabranumn 2

IIpomexyTOYHAS ATTECTANMA 16

Bcero, uac 260 188 30 24

Temarnueckuii nJja” U coAep:KaHMe IMCHUIUIMHBI «Martemaruka» (o4yHass d¢opma

00yueHus)
Hanwenosa Conepxanue yueOHOro MaTepuaa, 1adopaTopHbIE
HUE P Y P ’ parop O6bem | VYpoBeHb
paboOTBI M MPAKTUYECKUE 3aHATHS, CAMOCTOSATEIIbHAS
pas3zenon 4acoB OCBOEHUS
paboTa CTyIeHTOB
U TEM
Pa3znen 1 Aaredpa 114
Tema 1.1. PazBuTHe moHsiTUs 0 YMCIE 14
ConepxaHne y9eOHOro MaTepuaa 6
1. | Begenne. llensie u panuvoHaNbHBIE YHCIA. 1
JlelicTBUTEbHBIC YHCTIA.
[Mpubnmxennple BbruncneHus. [IpubmmxenHoe
2. | 3HayeHHe BEJIMYUHBI " MTOTPEITHOCTH 1
npUOIMKESHUH.
3. | KoMmruiekcHble uncia 1




IIpakTHYecKkue 3aHATHA

1.BrinonHenne neiicTBUN HAJ YUCIaMU

2. Onpenenenue NPUOIMHKEHHOTO 3HAYCHUS BEIIMIMHBI
Y MOTPELIHOCTH BBIUYMCICHUN

3. BeimonHeHue JACUCTBUM HAJl KOMIUIEKCHBIMHU
YUCIaMHU

4. AymutopHas camoctosiTenbHast padora o Teme 1.1.

Tema 1.2

KopHu, cTenenu u Jjorapupmol

16

Cojnepkannie yueOHOro MaTepuaia

1 KopHu HaTypanpHOW CTENEHM W3 YUCIa M HUX
" | cBOMCTBA.

CreneHn C panMOHAIBHBIMHU TIOKA3aTEISIMU, X
CBOMCTBA. Crenenu C JEUCTBUTCILHBIMU
MOoKa3aTeIISIMM. CsoiicTBa CTEIICHU c
JNIEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm.  Jlorapupm  umcia.  OcHOBHOE
norapuMUYECKoe TOXIECTBO. JlecaTnyHbie U
HaTypajbHble Jorapudmel. [lpaBuna nedcTBuii C
norapudmamu. Ilepexos K HOBOMY OCHOBAHHIO.

IIpakTH4YecKkue 3aHATUSA

1. HaxoxeHue 3Ha4YeHHUs! KOPHS, CTETIEHH,
norapupma.

2. BoinoniHeHnue npeoOpa3zoBaHUil BbIpakeHUH,
puUMeHsisi JOpPMYJIbL, CBS3aHHBIE CO CBOMCTBAMU
CTCTICHEH, JIOTapu(MOB.

3. AyauTopHas caMocTosiTeNnbHas pabora mo teme 1.2.

10

Tema 1.3

OCHOBBI TPUTOHOMETPUH

20

Copnepkannie y4eOHOro MaTepuaia

Panuannas mepa yrios. BpamarenbHoe 1BUKEHUE.
CuHyc, KOCHHYC, TaHI€HC M KOTAHI€HC YHCIA.
OCHOBHBIE =~ TPUTOHOMETPUYECKUE  TOXKIECTBA,
(hopMyJIbl IPUBECHHUSL.

CuHycC, KOCUHYC, TaHT€HC U KOTQHI'€HC CYMMBI U
pasHocTH ABYX yrioB. CHHYC U KOCUHYC JBOMHOTO
yria. Dopmyisl IIOJIOBUHHOTO yria.
2. | [Ipeobpa3oBaHuss CyMMBI TPUTOHOMETPUYECKHUX
GyHKUMH B TNpOU3BEJIEHHE U TPOU3BEICHHS B
CYMMYy. Bripaxxenue TPUTOHOMETPUUECKUX
(GYHKUIMH Yepe3 TaHT€HC MOJOBUHHOTO apryMeHTa

ApKCHHYC, apKKOCHHYC, ApKTaHT€HC,
3. | apkkotanrenc uucina. [Ipocreiimue
TPUTOHOMETPUYECKHE YPABHEHHUSI.

4 | TIpocreiinine TPUrOHOMETPUUECKIE HEPABEHCTBA.

IIpakTHYeckue 3aHATHS

1.HaxoxaeHue 3Hau€HUI TPUTOHOMETPUIECKUX
BBIPa)KCHU.

2.IIpeobpazoBaHre NPOCTEHIINX TPUTOHOMETPUIECKUX
BBIPa)KCHU.

3. TpUrOHOMETPUYECKUE YPaBHEHHUS.

4. TpuroHoMeTpruYECKHE HEPABEHCTBA.

5. AyauropHasi camocTosiTenbHast padorta o Teme 1.3.

12

Tema 1.4.

DyHKIUH, UX CBOICTBA U IPaQUKH

14




Copepxanne yueOHOT0 MaTepuana 6
Oynaknuu. OO6IacTh OmpeneneHrus U MHOXKECTBO

1 3Ha4eHUH, Tpaduk  (QyHKIUH, TOCTPOCHUE
rpadukoB  (QyHKIMM, 33JaHHBIX pa3IUYHBIMU
CIOCO0aMH.

5 CpoiicTBa (yHKIMM: MOHOTOHHOCTb, YETHOCTb,
HEYETHOCTh, OTPAHUYCHHOCTD, IEPHOAMYHOCTD.
IIpomexxyTkun  Bo3pacTaHuss W yObIBaHuS,

3. | HauOolblllee W HAMMEHBIIIEE 3HAYCHUS, TOYKH
sKcTpeMyMa. ['padudeckas nHTepIpeTaLysl.

4 [Tpumepsl  (yHKIIMOHATBHBIX 3aBUCHMOCTEH B
peabHbIX MIPOLIECCaX U SIBJICHUSX.

OOpatubie ¢QyHkiuu. OO0NacTh ONpEACTCHUS U

5. | obmacte 3HaueHMi oOpartHOW (yHkMu. ['paduk
o0OpatHOW (YHKIHUH.

6 Apudmernueckue omepanuud Haa  (QYHKIUSMHE.

" | CnioxxHast GyHKIMS (KOMITO3HUITUS)

IIpakTHyeckue 3aHATHA

1.Bbruucnenue 3HayeHus GyHKIMU 1O 33JaHHOMY

3HAYECHHUIO apryMEHTa MPU PA3IUIHBIX CIIOcO0ax

3aJjaHus (PyHKIHH.

2. OnpeneneHnue OCHOBHBIX CBOMCTB YHCIOBBIX 8

byHKIUi.

3. Pemenue 3a1a4 ¢ UCMOIBb30BAaHUEM TTOHSATHS

(GYHKIMHU 171 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEH

BEJIMYMH

4. AynutopHas camMocTosiTeIbHas pabora o reme 1.4

Tema 1.5. | CreneHHble, Noka3arejbHble, JorapupmMuieckue u 18

TPUTOHOMeTpHYecKUue (PYHKINHU

Coneprxkanne yd4eOHOro MaTepuana 8

1. | Crenensble QyHKIMH, UX CBOWCTBA U IpaHKH.

2. | [lokazaTenpHble  (YHKIWH, WX CBOICTBa U
rpaguKu.

3. | Jlorapupmuueckne GyHKIHH, WX CBOHCTBA U
rpaduKu.

4. | Tpuronomerpuyeckue (QyHKIMH, UX CBOWCTBA U
rpaduku

5. | O6paTHbIE TPUTOHOMETPHUECKUE (PYHKIMH.

6. | [IpeoOpazoBanust  rpadukoB. [lapamrenpHBIN
NEPEHOC,  CUMMETPHUsl  OTHOCUTENIBHO  Ocei
KOOp/JMHAT W CHMMETPHS OTHOCHUTEIHHO Hadaia
KOOP/AMHAT, CUMMETPHs OTHOCHUTEIBHO HPSIMOM
Y=X, pacTshKCHHE U C)KaTUE BIOJIb OCeH KOOPIMHAT.

IIpakTHYeckHe 3aHATHA

1.ITocTpoenue rpaguKoB U3yUYeHHBIX QYHKIUHN U

OnpeIeIeHUs] CBOMCTB. 10

2. [loctpoenue rpadukoB myTem npeoOpa3oBaHUA.

3. AyauropHas camocTosiTenbHast padota o Teme 1.5.

Tema 1.6. | YpaBHeHHsI H HEPABEHCTBA 32

Copep:xanne yueOHOT0 MaTepuana 16

1. ‘ PaBHOCWJIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.




PaunonanbHsle, UPpPALMOHAIIBHEIE,
IIOKa3aTelbHbIE, JorapupmMuuecKue u
TPUTOHOMETPUYECKHUE  YPABHEHUS U CHCTEMBI.

2 OCHOBHBIE ITPHEMBI X pEIIeHUs (pa3jokKeHne Ha
MHOXKHUTEJIHM, BBEJCHUE HOBBIX HCH3BECTHBIX,
MOJCTAaHOBKA, TpauecKuii MeTo).
PanmonanbHeIe, UppaIrMoHaIbHBIC,

3 | moKasarenbbre, JOrapuPMHUECKUE u

TPUTOHOMETpUUECKHE HepaBeHCTBa. OCHOBHBIE
IIPUEMBI UX PELICHHUS.

Hcnonp3oBanne CBOMCTB M TrpaduKOB (PYHKIUH
IIpM  PELICHUM yPAaBHEHUH U  HEPaBEHCTB.
4. | I3o0pakeHne Ha KOOPAMHATHOM IUIOCKOCTH
MHOJKECTBA PEIICHUH YPABHEHUM M HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpumeneHne MaTeMaTH4YECKMX METOJIOB  JUIS
pelIeHusl COAEPKATENbHBIX 3a/lady U3 Pa3InYHBIX
obOnacteld Haykd W TpakTUKU. HHTeprperanus
pe3yJbTaTa, YUeT peabHbIX OIPaHUYCHUN.

IlpakTH4YecKkue 3aHATUSA

1.Pewienune paloHaIbHbIX, [I0Ka3aTeIbHbIX,
norapu(MUYECKUX, TPUTOHOMETPUUYECKUX YpPaBHEHUIA,
HEPABEHCTB U UX CUCTEM pa3IU4YHBIMU METOJAMH.

2. I'paduueckoe pelieHue ypaBHEHUM, HEPABEHCTB U
CUCTEM C JIBYMSI HEU3BECTHBIMU

3. CocraBieHue U pelieHue ypaBHEHU U HEPABEHCTB,
CBSI3bIBAIOLMX HEU3BECTHBIE BEJIMYMHBI B TEKCTOBBIX
3a/1ayax.

4. AynutopHas caMocTosiTenbHas paboTa no Teme 1.6.

16

Paznen 2 Ha

JajJa MAaTEMAaTHICCKOIo aHaJ/In3a

42

Tema 2.1.

Teopus npeaesion

12

Coneprxkanne y4eOHOro Matepuana

1. | [TocnenoBarenbHOCTH. CrIOCOOBI 3a/1aHUS U
CBOMCTBA YUCIIOBBIX [IOCIIEI0BATEIBHOCTEH.
IlonsTHe 0 mpezene NocIen0BaTENbHOCTH.
Cy1ecTBoBaHMe Mpejiesila MOHOTOHHON
OTrPaHUYEHHON MOCIIEA0BATENBHOCTH.
CyMMupoBaHue NOoCIe10BaTeIbHOCTE!

2. | beckoHeuHO yObIBaroIIas FeOMETpUIECKast
nporpeccus 1 ee cymma

3. | [loHsiTHe 0 HENPEPHIBHOCTU (DYHKIIHH.

IpakTuyeckue 3aHATHSA

1. BrluncneHue npeaenoB Mocae10BaTeIbHOCTEN.
2. 3ajayn Ha OECKOHEYHO YOBIBAIOIIYO
TeOMETPHUECKYIO ITPOTPECCHIO U €€ CYMMY

3. AynurtopHasi caMmocTosITeNbHast paboTa 1o Teme
2.1.

Tema 2.2.

IIpou3sBoHAsA U ee PUJIOKEHHUE

18

Copepxanne yueOHOT0 MaTepuana

1. | [IpousBonnas. [loHsTHE O MPOU3BOJHON PYHKIIUH,
€€ reOMEeTPUUECKH U PU3NUECKUN CMBICTL.

2. | YpaBHeHHe KacaTelbHOW K rpaduKy QYHKIHH.

10




3. | [IpousBoaHbIE CyMMBI, pa3HOCTH, IPOU3BEACHUS,
JaCTHOTO. [TponsBoaHbIe OCHOBHBIX
AJIEMEHTAPHBIX (YHKIHA.

4. | IlpuMeHeHHE TPOM3BOMHON K  HCCIICJIO0BAHHIO
(YHKIMHU ¥ IOCTPOCHUIO IPahUKOB.

5. | I[Ipou3BogHbIe 00paTHON (PYHKIIMK ¥ KOMITO3HUITUH
GyHKIHH.

6. | [lpumepsl UCHONIB30BAaHUS MPOU3BOAHON ISt
HAaXO0JICHUS HAWJTYUIIETO PEIICHUs B TPUKIIATHBIX
3a/1a4yax.

7. | Bropas npousBojgHas, €€ I'€OMETPUYECKUH U
¢busnveckuii cMmpici. [Ipumenenrne mpou3BOIHON K
UCCIICIOBAaHUIO  (PYHKUMH M MOCTPOCHHIO
rpaduKoB.

8. | HaxoxxaeHne ckopocTu Juis mpolecca, 3aJaHHOTO
hopmyI1oit 1 rpad)uKOM.

IIpakTH4YecKkue 3aHATUSA

1. BbluucieHne  MPOU3BOAHBIX  3JIEMEHTAPHBIX
GyHKIHHA.

2. llpubnmxeHHble BBIYUCICHUNH C NPUMEHEHUEM
IIPOU3BOJHOM.

3. UccnenoBanue GyHKIMU U IOCTPOEHUE IPpahuKoOB

4. Pemenue 3agad TNPUKIATHOTO XapakTepa Ha
HaXO0XJIeHHE HauOOJIbIIEro 1 HAMMEHbBIIET0 3HAYCHHUS.
5. AyauropHasi caMmocTosiTenbHas padora 2.2.

Tema 2.3.

I/IHTeI‘paJI H €ro NPpUJI0KCHUEC

12

Copepxanue yueOHOro MaTepuana

1. | IlepBooOpa3nas u unTerpain. ®opmyna HerotoHa-
JleitOHua.

2. | [IpumeHeHne oOmpeneneHHOro WHTerpaita  Juls
HaXO0X/IECHHUs IUIONIA U KPUBOJMHENHON TPareLuu.
[Ipumepsl NmpUMeHEHMsI WHTerpana B (U3HKE U
TEOMETPHUH.

IIpakTnyeckune 3aHATHSA

1. BpruncieHus: HEONPEAEIEHHOIO U OINpPENEIECHHOIO
MHTETpaoB.

2. Beruucnenue miomaa 1 o0beMa ¢ HCIOIb30BaHUEM
OIIPEJICIEHHOT0 UHTErpaia

3. AyauropHas camocTosiTenbHas padora 2.3.

Paznea 3. 'eomerpus

66

Tema 3.1.

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

16

Copepxanne yueOHOT0 MaTepuana

B3aumHoe pacrnonokeHue JAByX IpSMBIX B
1. | mpoctpanctBe. IlapamnenbHoOCTh  MpsAMOW |
IJIOCKOCTH.

[TapamtensHOCTB IIJIOCKOCTEM.
[lepneH MKy ISIPHOCTD MPSIMOM U IJIOCKOCTH.

[lepnenaukynsip u HakJIOHHass. YToJl MEXIy
3. | mpsIMO¥t W TJIOCKOCTRIO. J[ByrpaHHBIA yroi. Yroi
MEXY IIOCKOCTSIMH.

4. | IleprieHIUKYJISIPHOCTD JBYX INIOCKOCTEH.

o

FCOMCTpI/I‘{CCKI/IC Hp606pa30BaHI/IH MMPOCTPAHCTBA:

10




NapajuIeIbHbIN IIEPEHOC, CUMMeETpUs
OTHOCHTEJIBHO INIOCKOCTH.

[TapannensHoE MIPOEKTUPOBAHUE. [Lnomans
6. | opTOoroHagbHOU MPOEKIIUH. N3obpaxenue
IPOCTPAHCTBEHHBIX (PUTYD.

I[pakTuyeckune 3aHATHS

1. Pemienue reomerpuyeckux 3aaay. 6
2. AyautopHas camocTosTeIbHas paboTa o Teme
3.1.
Tema 3.2. | MHOrorpaHHUKH 18
Copepxanne yueOHOro MaTepuana 12
1. | Bepuunbl, peOpa, TpaHH  MHOTOIpaHHUKA.
PaseepTka. MHororpansusie yribl. Brlmykiibie
MHororpanHuku. Teopema Dusnepa.

2. |llpusma. IlpsmMas u  HaKJIOHHAs  MpHU3MA.
[TpaBupHas npusma. [apamnenenunesn. Ky6.

3. | [lupamupa. IlpaBunpHas nupamuaa. YcCedeHHAs
nupamuga. Terpasap.

4. | Cummetpud B KyOe, napaienenumnese, B mpu3Me u
UpamMue.

5. | Ceuenust ky0a, MPU3MBI U MUPAMUJIBL.

6. | [IpencraBneHre O MpaBHIBHBIX MHOTOIPAaHHHUKAX
(TeTpa’ap, Ky0, OKTa’Ap, AOJEKAIP U MKOCAIP)

IIpakTnyeckune 3aHATHSA

1.Pemenue 3a7a4 Ha MOCTPOEHHE MHOTOIPAHHUKOB, Ha 6

HaXO0X/IEHUE T€OMETPUUYECKUX BEJTUUHH.

2. AynuTopHas caMoCcTosiTeIbHas paboTa 1o teme 3.2
Tema 3.3. | Tesia 1 NOBEPXHOCTH BpallleHUS 8
Coneprxkanne y4eOHOro MaTepuana 4
1. | Hununap u koHyC. Y cedeHHbli konyc. OcHOBaHue,
BbICOTA, OOKOBasi MOBEPXHOCTh, 0Opasyrolas,
pazBepTka. OceBple  CEYEHMS] M CEUYeHUS,
napajuiesbHble OCHOBAHUIO.

2. |Chepa wu map, wux ceuenuss. KacarenpHas
TIJIOCKOCTh K cdepe.

IIpakTHYecKkHne 3aHATHA

1. Pemenue 3ama4 Ha HaxO0XJIEHUE T€OMETPUUYECKUX 4

BEJIMYUH TEJ U MOBEPXHOCTEH BpaleHUs
Tema 3.4. | U3MepeHusi B reoMeTpuu 12
Copep:xanne yueOHOTO MaTepHana 6
1. | O6bem u ero usmepenue. MaTerpanpHas Gpopmyna
o0bema.

2. | ®opmynsl  obvema  Ky0Oa, HpPSAMOYTOJBHOTO
napajuiesienuneaa, Ipu3Mbl, TUPAMUIbL,
nuiInHIpa U KoHyca. dopmynsl oObeMa mapa u
TJ101a 1 chepsl.

3. | Ilomobue Teq. OTtHomeHue Io1aaeH
MMOBEPXHOCTEH U 00bEMOB MOJOOHBIX TEI

IIpakTHYecKkHne 3aHATHA

1. Pemenune 3a1a4 Ha HaxXO0XXJICHUE TEOMETPUUECKUX 6

BCJIMYHH TCJI BpAlICHU .




2. AynutopHas camocTosiTenbHast padota o Teme 3.4.

Tema 3.5. | KoopauHatbl 1 BEKTOPbI 12
Copepxanne yueOHOro MaTepuana 6
1. | IIpsamoyrosibHas (AekapToBa) CUCTEMa KOOpPAWHAT
B npocTpaHcTBe. PopMyisia pacCTOSHUS MEXIY
IBYMsI TOUKaMH. YpaBHEHUS cepbl, MITIOCKOCTU U
IPSIMOM.
2. | Bexropsl. Koopaunaatel BekTopa. Moyib BeKTOpa.
PaBenctBo  BekTopoB. CiokeHHUE  BEKTOPOB.
YMHOXKEHHE BEeKTOpa Ha uucio. PaznoxkeHue
BEKTOpa [0 HAOpaBlIEHUSAM. YTOJI  MEXIy
BekTopamu. [Ipoekiins BekTopa Ha ock. CransipHOe
IIPOU3BEICHNE BEKTOPOB.
3. | Ucnonp3oBaHue KOOPAMHAT U BEKTOPOB IIpU
pElIeHNH MaTEMaTUYECKUX M PUKJIAJIHbIX 33/]1a4.
IIpakTnyeckune 3aHATHSA
1. Pemenue 3anau no reme KoopauHaTsl M BEKTOPHI. 6
2. TectupoBanue no teme 3.5.
Pa3nen 4 KomOuHaTopuka, CTATHCTHKA U Te€OPHsi BEPOSITHOCTE# 20
Tema 4.1. DJieMeHTbl KOMOMHATOPUKH 6
Coneprkanue y4eOHOro MaTepuania 4
1. | OcHoBHbIE NOHATHUSI KOMOMHATOPUKU. 3a7a4n Ha
MOJICYET YHUCIIa Pa3MEIeHU, IePeCTaHOBOK,
COUYETaHUHU
2. | Pemenue 3anau Ha nepe6op BapuanToB. Dopmyina
ouromMa Herorona. CBolicTBa OMHOMUHAIBHBIX
kodbdunuento. Tpeyronpauk Ilackans.
IIpakTnyeckoe 3ansTHE 2
Pemenue npocredmx KOMOMHATOPHBIX 3a/1a4.
DJIECMEHTBI TEOPHH BEPOSITHOCTEH 6
Coneprxkanne ydeOHOro MaTepuana
CoObITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U
1. | ymHO)eHue BeposiTHOocTel. [loHaTne o
Tema 4.2. HE3aBHUCHUMOCTH co6vHTI/II7I. 4
JluckpeTHas ciydaiiHasi BETMUMHA, 3aKOH €€
o | pacnpeneneus. YucrioBble XapaKTepUCTUKHI
JVICKPETHOM Cily4aliHOU Besn4unHbl. [IoHsTHE O
3aKOHE OOJIbIINX YHCEN.
IIpakTnyeckoe 3ansTHE
Brruncnenue BeposTHOCTH COOBITUI Ha OCHOBE 2
MOJICYETa YKCJia UCXO/I0B
JIeMeHTBhI MaTeMAaTHYeCKOl CTATHCTHKH 8
Coneprxkanne y4eOHOT0 MaTeprasa 4
1. | IlpeacraBnenue naHHbIX (TaOIHIIBI, TUATPAMMBI,
Tema 4.3. rpaduKn), reHepajgbHas COBOKYITHOCTb, BEIOOPKaA,
cpenHee apudMeTHYecKoe, MeIMaHa.
2. | [lonarue o 3agayax MaTeMaTHYECKONW CTATUCTHKH.
Pemenue npakTuyeckux 3aja4 ¢ IpUMEHEHUEM
BEPOSTHOCTHBIX METO/IOB
IIpakTnyeckoe 3ansTHE 4

1. Aranus PCATBbHBIX YHUCJIIOBBIX JAdHHBIX,




MPEJCTAaBICHHBIX B BUJIE AUarpamMm, rpauKoB.
2. AynuTopHas caMocTosiTeIbHas paboTa 1o pazaeny 4

KoncyabTanus 2
IIpome:xxyTouHasi aTTecTanus (IK3aMeH) 16
Bcero 260

Jj1g XapakTepUCTUKHU YPOBHS OCBOCHHMSI yUeOHOI0 MaTepualia UCIOIb3yIOTCS CIEIyIOIINe

0003HaUYEHUS:

1 - o3HAaKOMUTEBHBIN (Y3HaBaHUE PaHEE U3YUYCHHBIX OOBEKTOB, CBOHCTB);
2 - PEeNPOTyKTUBHBIH (BBITOJIHEHUE JISATEIHBHOCTH MO 00pasily, MHCTPYKIIUH MO PYKOBOJACTBOM);
3-IPOAYKTUBHBIN (IUTAHUPOBAHHE W CaMOCTOSITEIIbHOE BBITIOJHCHUE NEATEILHOCTH, PEIICHHE

IpOOJIEMHBIX 33]a4).

3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEEHOM AESATEJIbHOCTH CTYJIEHTOB

Coneprxkanue
o0ydeHus

XapakTepuCTHUKa OCHOBHBIX BHJIOB JIESTEIILHOCTH
CTYJEHTOB (Ha YPOBHE Y4e€OHBIX JI€UCTBUI)

AJITEBPA

Pa3zButue noHsATHS O
YHUCJIC

O3HakoMJIEHME C POJBI0 MaTeMaTUKU B HayKe, TEXHHUKE,
PKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJOTHSAX W MPaKTHUYECKOU
nesaTenbHOCTH. O3HAKOMIJICHUE C LEMSIMU U 3aJa4aMy U3y4eHUs
MaTeMaTuku 1pu ocBoeHuu npodeccuii CI10 u cnennanbHOCTEN
CIIO. BeimonHeHue apupMETHISCKUX JEHCTBUA HaJ YHUCIAMU,
couyeTras yCTHbIE U MUCbMEHHBIE IPUEMBI.

Haxoxnenre nmpuOImKeHHBIX 3HAUCHUH BEIMYMH U TIOTPEITHOCTEH
BBIYUCIICHUN  (aOCONMIOTHOM M OTHOCUTEJBHOW), CpaBHEHUE
YHCIJIOBBIX BBIPAKEHUMN.

Haxoxnenue ommOOK B TpeoOpa3oBaHUAX U BBIYMCICHUSX
(OTHOCHUTCSI KO BCEM ITYHKTaM MPOTPaMMBbl)

Kopsu, crenenu,
sorapupmbl

O3HakoMJIEHHE C TOHSATHEM KOpHS N-H CTENeHU, CBOMCTBAMU
pasivKaJloB U NPaBUJIaMH CPAaBHEHHS KOPHEN.

@OpMyIUpOBAaHUE ONPENCICHUS KOpPHA U CBONCTB KOPHEM.
Bbluncnenne W cpaBHEHUE KOpHEH, BBINOJIHEHHE MPUKHUIKH
3HaueHus: KopHs. [IpeoOpazoBaHMe YHCIOBBIX U OYKBEHHBIX
BBIPAXECHUI, COAEPIKALUX PaJUKaIIbI.

BeinmonHenne pacueToB mo QopmynaM, COAEpKALIUM paJuKabl,
OCYLIECTBIISIE HEOOXOJUMBIE MOJCTAaHOBKM M IpeoOpa3oBaHUs.
OnpeneneHue paBHOCUIBHOCTH BBIPDAKEHUH C  pajuKalaMH.
Pemenne nppalnoHaIbHBIX YpaBHEHUI.

O3HakOMJIEHME C TIOHATUEM CTENEHU C JIEHCTBUTEIbHBIM
ITOKa3aTENEM.

Haxoxnenune 3HAUEHUN CTETIECHH, UCIOJIB3Ys pu
HE00XO0IMMOCTH MHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbiBaHUE KOpHS N-MI CTENeHW B BUJAE CTENEHU C JPOOHBIM
MoKa3zaTeJieM U Ha00OpOT.

@opMyIMpOBaHUE CBOMCTB CTEIEHEW. BBIYKMCIIEHHE CTENEHEH ¢
paloOHaIbHBIM I10Ka3aTeIEM, BBIIIOJIHEHNE NPUKUIKU 3HAUYCHUS
CTEIEHN, CPABHEHUE CTEIIEHEN.

[IpeoOpazoBaHre  YUCIOBBIX M  OYKBEHHBIX  BBIPQXKEHUH,
colepKalluX  CTENEHW, IPUMEHssl  CBOWCTBA.  Pemienue
II0KA3aTeIbHBIX YPABHEHHM.




O3HakoMJIEHHME C IPUMEHEHHEM KOpHEH U CTEleHEed IpHu
BBIUNCJICHUM CPEIHMX, ACICHUN OTPE3KA B «30JI0TOM CEYCHHUMY.
Penienue NpuKIaHbIX 3aa4 HA CJIOKHBIE IPOLICHTHI

Beimonnenne  mpeoOpa3oBaHUI — BBIPOKEHHH,  MPHUMEHEHHE

IIpeobpasosanne (bopMyI1, CBA3aHHBIX CO CBOMCTBaMU CTEINEHEH U JiorapudmMos.
aInredpanyecKux Onpenenenue o0nactu JIOIIyCTUMBIX 3HAYEHUM
BBIPAXCHUN norapuMuuecKoro BbIpakeHus. Pernenue norapupmMuyecKkux
YpaBHEHUU
OCHOBbBI TPUTTOHOMETPUUA

OCHOBHBIE TTOHSATHSA

W3ydeHue paiiaHHOTO METO/1a U3MEPEHUS YIII0B BPALECHHUS U UX
CBSI3M C TPagycHOW Mepoil. M300pakeHne yriioB BpalleHUsS Ha
OKPY>KHOCTH,  COOTHECEHHE  BEIWYMHBI yIrjla C  €ro
PacroI0KEHUEM. dopmyaupoBaHUE ornpeaeneHui
TPUTOHOMETPUUECKUX (PYHKIMIA JJi YIIIOB OBOPOTA U OCTPBIX
YIJIOB MPAMOYTOJIBHOIO TPCYrOJIbHUKA U 00BsICHEHHE UX
B3alMOCBA3HU

OcHoBHbIE IIpuMeHeHHEe OCHOBHBIX TPUIOHOMETPUYECKUX TOXKIECTB I
TPUTOHOMETPUYECKHE BBIUHUCIICHHSI 3HAaUE€HUI TPUTOHOMETPUYECKUX (DYHKIUHN 110 OJJHOM U3
TOXJECTBA HUX
ITpeoGpazoBanus W3ydenne OCHOBHBIX (OpMYJ  TPUTOHOMETPUHU:  (HOPMYJIBI
IIPOCTENIIINX CJIOXKCHMS, YABOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKHUX TPUTOHOMETPHUUYECKUX (DYHKIMHA B IPOU3BEACHUE U IIPOU3BEICHUS B
BBIPA)KCHUIN CyMMy ¥  IIpUMEHEHHUE  IIpM  BBIYMCICHUM  3HAYCHUSA
TPUTOHOMETPUYECKOTO BBIPAKEHHUSI U YIIPOILLIEHHUS €T0.
O3HaKOMJIEHHE CO CBOMCTBAMM CUMMETPUHU TOYEK HA €IMHUYHOU
OKPY>KHOCTHU U IPUMEHEHHE UX JJIsl BEIBOAA (POPMYJI IPUBEIECHUS
IIpocreiimme Pemenne mno QopMmynamMm W TPUTOHOMETPUYECKOMY KpPYyTy
TPUTOHOMETPUYECKHE MIPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUM.
ypaBHEHUS U [TpumeHeHHe OOLIMX METONIOB pELIeHNs YpaBHEHUH (IpUBEACHUE K
HEpPaBEHCTBA JUHEHHOMY, KBaJpPaTHOMY, METOJ pa3JIOKEHUS HA MHOXKHUTEIH,

3aMEHbl TIEPEMEHHOM) TMpU PpPEUIeHUH TPUTOHOMETPUUYECKUX
YpaBHEHUH. YMEHHME OTMEYaTh Ha Kpyre pPEIIeHUs NPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

ApKcuHycC, apKKOCHHYC,
apKTaHI€HC Yucia

O3HakoOMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKHX
byHKIMi.

W3yuenune omnpeneneHuil apKcHHyca, apKKOCHUHYCA, apKTaHIeHCa
yuciaa, (GopMylupoBaHME HX, H300pakeHHMEe HAa EIUHHUYHOU
OKPYXHOCTH, IPUMEHEHHE NIPU PELICHUH YPAaBHEHUN

®OYHKIMH, X CBOMCTBA U TPA®UKU

QyHKIHUN.
ITonsatue o
HENpPEepPHIBHOCTU
byHKIIUN

O3HakoMJIeHME C  TIOHSATHEM  IEPEMEHHOM,  IpUMepaMu
3aBHCHUMOCTEN MEXKIY IEPEMEHHBIMHU.
O3HakomyieHME ¢ MOHATHEM  rpaduka,  OIpeJelIeHUe

MPUHAJIEKHOCTH TOukM Tpaduky ¢yHkuuu. OmnpeneneHue Mo
dopmyrne mpocTeiiell 3aBUCHUMOCTH, BHJIa ee rpaduka.
Bripaxkenue no ¢popmyiie oJHON MepeMEHHON Yepes IpyTHe.
O3HakoMJIeHHE ¢ onpefesieHneM GyHKIUN, GOopMyIMpOBaHUE €TO.
Haxoxnenune oOmactu omnpeaeneHuss W 0OJaCTH  3HAYCHUN
byHKIIUU

CaoiicTBa (yHKIMH.
I'paduueckas
WHTEPIPETAIIHS.
[Tpumepsl

O3HakomJIeHHE ¢ TpUMepaMu (YHKIHOHAJIBHBIX 3aBHCUMOCTEH B
peaNbHBIX MIPOLIECCAX U3 CMEKHBIX TUCHHUTIINH.

O3HakoMJIEHHE C JO0Ka3aTeJNbHBIMH PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JIMHEHHOW W KBaJIpaTU4YHOM (QYHKUUH, NpoBeACHHE




(bYHKIHOHATBHBIX
3aBHCHUMOCTEH B
pEaNbHBIX MPOIEccax U
SIBIICHHSIX

UCCIICIOBaHMS TMHEWHOM, KyCOUHO-TMHEWHOM, APOOHO-ITNHEHHON 1
KBaApaTuuHOU (pyHKIMH, mocTpoeHue ux rpadukos. [locrpoenune u
yreHue rpadukoB pyHkuuid. Mccnenopanue GyHKINUH.
CocraBnenue BUIOB (DYHKIMI IO JaHHOMY YCIIOBHIO, pEIICHUE
3a71a4 Ha SKCTPEMYM.

Brinonaenune npeobpa3opanuii rpaduka GyHKIHHA

OO6parnble QyHKIHH

W3ydyenne moHsATUS OOpaTHOW (YHKIHMH, ONpPEICIICHWE BHIA W
noctpoenue rpaduka oOpaTHON QYHKIMH, HAXOXKICHHUE ee 001acTh
omnpenenaeHus U o01acTy 3HaueHui. [I[puMeHeHne cBorCTB (DyHKITUI
IIPU KCCIIEIOBAaHUHM YPaBHEHWH W PELICHUH 3a/1a4 HAa HKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIMU

CrelncHHEIE,
MoKa3aTebHbIE,
Jorapu(MUIECKHE U
TPUTOHOMETPHUECKUE
¢bynkuuu. OOpatHbIe
TPUTOHOMETPHUYECKHE
byHKIUN

Bbruncienne 3HadeHWH (QYHKOUE 1O 3HAYEHUIO AapryMEHTa.

OnpezneneHue MoJI0KEHUsI TOUKU Ha rpaduke 1o ee KOOpJUHATAM

1 Ha00OPOT.

Hcnonb3oBanue CBOWCTB (YHKUMN I CpaBHEHUS 3HAUYCHUH
CTeTeHel 1 JTorapu@moB.

[TocTpoeHue rpaKOB CTENEHHBIX U JIOrapuPpMUUECKUX PYHKLINH.
Pemenne mnokaszarenbHbIX M JIOrapu(MHUUECKUX YPAaBHEHUH U
HEPaBEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIECHME C TIOHATHEM HENPEPBIBHOM IMEPUOAUYECKOU
¢byHkuuu, (GopMyJIHpOBaHME CBOMCTB CHHyca U KOCHHYCA,
MOCTPOCHUE UX IPaHUKOB.

O3HakOMJIEHHE C TIOHATHEM TapMOHUYECKHMX KOJIeOaHWHd U
OpUMepaMu FapMOHUYECKHUX KOoJeOaHWH JJIs OMMCAaHUs MPOLECCOB
B (U3UKE U IpyTrux 00JacTaX 3HAHUS.

O3HakoMJIEHME C TOHSATHEM  pPa3pblBHOM  NEPUOANYECKOMN

¢byHKuMH, (OPMYIMPOBAHKWE CBOWCTB TAaHTEHCA M KOTAHTEHCA,

HOCTPOCHHE UX I'paUKOB.

[IpumeHeHne CBOWCTB (yHKUMI [y CpaBHEHUs 3HAYCHUH
TPUTOHOMETPUYECKUX (YHKIUH, pEHIeHHs TPUTOHOMETPUUYECKUX
ypaBHEeHU. BeinonaHeHue nmpeodpa3oBanus rpadukos

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[IpousBogHas u ee
MIPUMEHEHUE

O3HaKOMJIEHHE C TOHSITHEM MTPOU3BOTHOM.

Nzyuenne u  QopMynupoBaHMEe €€  MEXaHHMYeCKOoro u
IFEOMETPUYECKOTO CMBIC/IA, M3YYEHUE aJITOpPUTMA BBIUUCIICHHUS
IIPOM3BOJHON Ha NMPUMEPE BBHIYUCICHUS MTHOBEHHOH CKOPOCTH U
YIII0BOTO KOd((puItneHTa KacareabHOM.

CocraBneHue ypaBHEHUs KacaTeabHOH B 00111eM BUJIE.

VYceBoenue npasuit AudGepeHnpoBaHus, TAOIUIIB TPOU3BOIHBIX
AIIeMEHTapHbIX (YyHKIUHN, IpUMEHEeHHE A5 1udpepeHupoBaHus
(byHKIMH, COCTaBIeHNS ypaBHEHUS KacaTeIbHOM.

W3yuenune teopeM O CBSI3U CBOMCTB (DYHKIMHM M TPOU3BOHOM,
bopMyIIHpOBKa HX.

[IpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON HCCIIEOBaHUS (DYHKIUH,
3aJ]aHHOM (hopMyITOH.

VYcTaHoBEHUE CBS3M CBOMCTB (DYHKIIMM W MPOM3BOJHON MO MX
rpaduxam.

IIpuMeHeHne NPOM3BOMHOM JUIS PEIICHMS 3a/1ad Ha HAXOXKJICHHE
HauOOJBIIEr0, HAMMEHBIIEr0 3HAYeHMs M Ha HaXO0XJICHHE
HKCTpEMyMa

[TepBoobpaznas u
HHTETpal

O3HakoMJIEHHE C MOHATUEM HHTErpana M NepBOOOpPa3HO.
W3ydeHue npaBusa BEIUMCICHUS IEpBOOOPa3HOM 1 TEOpEMBI




Herorona—IJleitOHumna.

Pemenve 3amau Ha CBs3b MEPBOOOpPA3HOM M €€ MPOU3BOJIHOM,
BBIUKCJICHHE [TEPBOOOPA3HOM A JAHHON (PYHKITHH.

Pemenve 3amay Ha NpPUMEHEHHE HHTErpajia i BbIYUCICHUS
(bU3HYECKUX BEJTMYHH U TUIOMIA 1]

YPABHEHUMA 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHul HepaBeHncTBa
Y CUCTEMbI HEPABEHCTB C
JBYMsI IEpEMEHHBIMU

O3HakoMJIEHME C  TNPOCTEHIIMMHU
anreOpanyeckux  ypaBHEHUH,
YpPaBHEHUH U CUCTEM YpaBHEHHIA.
N3yuenune Teopun paBHOCUIBHOCTH YPABHEHUH U €€ MPUMEHEHMS.
[ToBTOpEHME 3aMMCH PEUICHUs CTaHAAPTHBIX YPaBHEHUH, IPUEMOB
npeoOpa3oBaHusl ypaBHEHUH IS CBENEHHUS K CTaHIapTHOMY
YPaBHEHHUIO.

Pemienue panuoHanbHbIX, MPPALMOHAIBHBIX, IOKAa3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonp3oBanne CBOMCTB M TpaduKOB (DYHKIUA I pemeHus
ypaBHeHMH. [IoBTOpeHHE OCHOBHBIX NMPHEMOB PELIEHUS CUCTEM.
Pemienue ypaBHeHMi ¢ IpUMEHEHUEM BCEX NTPUEMOB (Pa3JI0KEHUS
Ha MHOJXKUTENM, BBEICHUS HOBBIX HEU3BECTHBIX, I10/ICTAHOBKH,
rpauIecKoro MeTo1a).

Pemenne cucreM ypaBHEHMH C NOPUMEHEHHEM pa3IUYHbIX
croco6oB. O3HakomyIleHHE C OOHIMMM BONPOCAMM  PELUEHUS
HEPaBEHCTB U UCIOJIB30BAaHUE CBOMCTB U TpaduKoB (PyHKIHUHA mpH
peleHUH HepaBeHCTB. PelleHne HepaBeHCTB M CHCTEM HEPaBEHCTB
C IPUMEHEHUEM Pa3IUYHbIX CLIOCOOOB.

[lpumeHeHnne  MareMaTHYeCKUX  METOJOB Ui PEUICHHUs
COJIepKATENbHBIX 3a/1a4 U3 Pa3IMYHBIX 00JIACTEH HAYKU U IIPAKTHKH.
WuTepnperpoBaHue  pe3yjibTaToB  C  Y4YETOM  pEalbHBIX
OTpaHUYECHUN

CBCIACHUAMU (6] KOpHAIX
IIOHATHUAMUAU HCCICA0BaHUA

3JIEMEHThI KOMBMHATOPUKU, TEOPUM BEPOSITHOCTEN U CTATUCTUKU

OcCHOBHBIE TIOHSTHS
KOMOWHATOPUKH

N3ydenue npaBuiaa KOMOMHATOPUKH U TPUMEHEHNUE TP PELLIEHUU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KoOMOMHATOPHBIX 3ajlad METOJOM Iiepebopa M IO
[IpaBUILy YMHOXKEHUS.

O3HakoMJIEHHE C TOHSATHSIMH KOM6I/IHaTOpI/IKI/I: PasSMCIICHUAMMU,
COYETaHUSIMH, IEPECTAHOBKAMH U (OPMYIIaMU JUUIsl KX BBIUUCIICHUSL.
OObsicHeHMe M NpuMeHeHue (GopMya Uil BBIYMCICHHUS
pa3MeleH i, IepECTaHOBOK U COYETAHU MPH PEIICHUH 3a7ad.
O3znakomienune ¢ OuHomoM HetoToHa u TpeyronbHukoM [ackans.
Pemenne mnpakTHYecKUX 3a/ady C HCHOJIb30BAHHWEM MOHATHH U
paBUJI KOMOMHATOPUKHU

DIIEMEHTHI TEOpUU
BEPOATHOCTEMN

W3ydyeHne KIIacCHYECKOTO OMpeNeieHHs] BEpOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.

PaccmoTpeHne  HmpuUMEpPOB  BBIYMCIEHUS  BEPOSTHOCTEH.
Pemienue 3a/1a4 Ha BBIYMCICHUE BEPOSITHOCTEN COOBITHIA

[IpencraBnenue qaHHBIX
(TabnuIbl, TUarpamMMBl,

rpadukm)

O3HakOMJIEHME C TIPEIACTABICHUEM YHCIOBBIX JIAHHBIX M HUX
XapaKTEePUCTUKAMHU.

Perenne mpakTHUeCKUX 3a/1a4 HA 00paOOTKY YHCIOBBIX TaHHBIX,
BBIYMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

[IpsiMBbIE M TUIOCKOCTH B
IIPOCTPAHCTBE

@opMyJIMpOBKA W  NPUBEICHHE  JOKA3aTEIbCTB  IPU3HAKOB
B3aMMHOT'O PAaCIIOJI0KEHUS NPSIMBIX M IJIOCKOCTEN. Pacrno3HaBanue




Ha 4epTexax U MOJENSAX pa3JIMYHBIX CIIy4yaeB B3aHUMHOTO
PacHoJIOKEHUSI MPSAMBIX U IIJIOCKOCTEHM, apryMEHTUPOBAHUE CBOUX
CYXKICHUU.

@opMyJIMPOBAHUE  ONPEIECICHUM, TNPU3HAKOB U  CBOMCTB
napajuieIbHbIX U MEPIEHIUKYISAPHBIX MIOCKOCTEH, JBYTPAHHBIX U
JIMHEWHBIX YIJIOB.

BrinonHenne mocTpoeHusi yIriioB MEXIYy MNPSIMBbIMHU, MPSIMOU U
IUIOCKOCTBIO, ~ MEXAY  IUIOCKOCTSIMM 1O  ONUCAaHUK U
pacno3HaBaHUE UX Ha MOJAECIIAX.

[IpuMeHeHre NpPU3HAKOB U CBOMCTB PACHOJOXKEHUS MPSMBIX M
IJIOCKOCTEN MPH PELICHUH 33/1a4.

N300paxkeHne Ha pUCYHKAX M KOHCTPYHPOBAHHME Ha MOJAEIAX
NEePHNEHAUKYISIPOB U HAKJIOHHBIX K  IUIOCKOCTH, MPSMBIX,
MapajuieIbHbIX INIOCKOCTEH, YTIIOB MEXKIY HPSIMOM M IJIOCKOCTBIO U
000CHOBaHHE IOCTPOEHHUS.

Pemienne 3amad Ha BBIYUCIEHUE TE€OMETPUYECKUX BEIIWYMH.
OnuceiBaHUE PACCTOSIHUS OT TOYKU JI0 IUIOCKOCTH, OT MPSIMOM 10
IJIOCKOCTH, MEXJY IUIOCKOCTSIMHU, MEXAY CKpeIIUBArOLUMUCA
MPSIMBIMHU, MKy POU3BOJIBLHBIME (PUTYpaMHu B TIPOCTPAHCTRBE.
@opMyJIMPOBAHUE M JOKa3bIBAHHE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpeM CYIIECTBOBAHHUS, CBOICTBA).

N3o0paxeHne Ha yepTexax U MOJIEISIX PacCTOSHUSA U 000CHOBaHKE
cBOMX CyxneHuil. OmnpeneneHue MU BBIUMCICHUE PACCTOSHUU B
npoctpanctBe. [Ipumenenue Gopmyn u TeopeM IMIaHUMETPUH IS
pelieHus 3aay.

O3HakoOMJIEHUE C MOHATUEM MapAJICIBHOTO MPOCKTUPOBAHUS U
€ro CBOMCTBAMM.

[Ipumenenue Teopuud [Uisi OOOCHOBAaHUS  IOCTPOCHHM |
BBIYUCIICHU. APryMEHTUPOBAHHE CBOMX CYXJACHUH O B3aMMHOM
PacIoJIOKEHUU TPOCTPAHCTBEHHBIX PUTYD

MHororpanHuk#

Ornucanne U XxapaKTepUCTUKA PA3IUYHBIX BUJI0OB MHOTOTPAHHUKOB,
MEPEUHCIIEHNUE UX DJIEMEHTOB U CBOWCTB.

N300paxkeHre MHOTOTPAHHUKOB M BBITIOJIHEHUE TOCTPOCHHUS Ha
M300paKEHHUSIX U MOJIENISIX MHOTOTPAHHUKOB.

Brruucienune TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYparusx, apryMEHTHUPOBaHUE CBOMX  CYXKIEHUH.
XapakTepuctuka W H300pakeHHE  CEYEHHMs,  Pa3BEPTKH
MHOTOTPAaHHUKOB, BEIYMCIICHUE TTOMIAAEH TOBEPXHOCTEH.
[TocTpoeHue mnpocTeHmMX cedyeHU KyOa, MPU3MBblL, MUPAMUIBI.
[Tpumenenue (HakToB U CBeICHUN U3 TUTAHUMETPHH.

O3HakoMJIeHUE C BHJaMH CUMMETPUH B  MPOCTPAHCTBE,
dbopMyTUpOBaHUE OMPEEICHU W CBOWCTB. XapaKTepHUCTHKA
CHMMETPHUH TEJ BPAIIEHUS] © MHOTOTPAaHHUKOB.

[IpuMeHeHne CBOWCTB CHUMMETPUM TMPU  PELIEHUH  3ajad.
Hcnons3oBaHue NPUOOPETEHHBIX 3HAHUW ISl WCCIEIOBAHHS U
MOJIETTMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxkeHNe OCHOBHBIX MHOTOTPAHHHKOB ¥  BBINIOJIHEHUE
PUCYHKOB I10 YCIOBHUSIM 3a/1a4

Tena u noBepxHocTH
BpalICHUs

O3HakoMJIEHHE C BUJaMU Tell BpalleHUs, (HOpPMYIHpPOBAHHE HUX
ONpeAeICHUN U CBOMCTB.

dopMyTHpOBaHHE TEOPEM O CEYEHUHW IMIapa TUIOCKOCTBIO U
TJIOCKOCTH, KacaTeIbHOU K cdepe.




XapakTepucTUKa U M300pakKeHUE TeNl BpAIlleHUs,, UX pa3BEPTKH,
CEUCHHUS.

Pemennie 3amad Ha TOCTPOEHUE CEUYCHHM, BBIYUCICHUE [UIMH,
paccrosHuM, yrioB, Mmiomwanaeid. IIpoBeneHue I0OKa3aTebHBIX
paccyXIeHUI IIpU PEIICHUH 3a/1au.

[IpumeHeHre CBOMCTB CUMMETPUU MpPH pPEUICHUM 33a/a4y Ha Tela
BpallleHUs1, KOMOMHALINIO TEl.

N300paxeHre OCHOBHBIX KPYTJIbIX TEJI U BHIIIOJHEHUE PUCYHKA 110
YCIIOBUIO 3a]1a4H

N3mepenus B reomerpun| O3HaKOMIICHHE C TOHITUAMH IUIOMIAIU U 00beMa, aKCHOMaMHU

Y CBOMCTBaMH.

Pemenne 3amad Ha BBIYUCICHHE IUIOIMANCH TUIOCKUX GUTYP C
NPUMEHEHUEM  COOTBETCTBYWOIIUX ¢opMyl H  (PakToB U3
wiaHuMeTpun. M3ydyeHune TeopeM O BBIUYMCICHHH OOBEMOB
MPOCTPAHCTBEHHBIX TEJl, PEIICHUE 33/1ad HA MPUMEHEHHE (HOpMYII
BBIUKCICHHUS 00BbeMOB. M3yuenuwe Gopmyn I BBIYUCICHUS
IJI01aJIeH TOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BPALLECHUSA.
O3HaKkOMJIEHUE C METOJIOM BBIYMCIICHHS IUIOIIAJN MOBEPXHOCTH
chepnl. Pemenne 3amay Ha BBIYMCICHHE TUIOMIANCH MOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEIl

Koopaunats! u BekTophl | O3HaKOMJIEHHE C TOHATHEM BeEKTopa. [3yueHue nexkapToBoi

CHUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, IIOCTPOCHUE 110 3aaHHBIM

KOOpAMHATaM TOYEK M IUIOCKOCTEH, HAaXOXKICHHE KOOpAUHAT

TOYEK.

HaxoxneHue ypaBHEHHHl OKpPY)XHOCTH, C(epbl, IIOCKOCTH.

Brruucnenue paccTossHUNA MEKy TOYKAMH.

W3ydyeHne CBOWCTB BEKTOPHBIX BEIMYMH, IPABWI Pa3IOXKCHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUI HAXOXKICHUS
KOOpPIMHAT BEKTOpa B IIPOCTPAHCTBE, IIPAaBUII JEHUCTBUU C
BEKTOPAaMH, 3aIaHHBIMA KOOPJIWHATAMM.

IIpuMeHeHne TeOpuu IIPU PELLICHUH 3a/1a4 Ha JCHCTBUS C BEKTOPaMHU.
N3yuyeHue CKaIApHOTO NIPOU3BEINCHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHUs MNpPAMOW H INIOCKOCTH. IIpuMeHeHme Teopuu ImpH
pELIeHUH 3a]a4 Ha JIEUCTBUSA C BEKTOPAMH, KOOPIAWHATHBIA METOJ,
[IPUMEHEHHUE BEKTOPOB JUIA BBIYKUCIEHUS BEIMYMH YIJIOB U
paccrossHui. O3HAaKOMJIEHHME C  JOKa3aTelbCTBAMHU  TEOPEM
CTEPEOMETPUHN O B3AaUMHOM PACIIOIOKEHNH IIPSMBIX U TUIOCKOCTEN C
HCIIOJIb30BAaHUEM BEKTOPOB

4. YYEBHO-METOJNYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE OBECITIEYEHUE
MPOIrPAMMBI YYEBHOM JUCHUIUIMHBI « MATEMATHKA»
4.1. Tpe6oBaHHMsI K MUHUMAJILHOMY MAaTEePHAJIbHO-TEXHHYECKOMY 00ecnedeHHI0
Jist peanu3auy mporpaMMbl Y9eOHOW TUCIIMTUIMHBI PEyCMOTPEH KAOMHET MaTeMaTUKH!
O06opynoBaHue yueOHOTO KaOHWHETA:
- IOCA/I0YHBIE MECTA IO KOJUYECTBY CTYACHTOB;
- pabouee MeCTO MpenojaBares;

- yueOHO-MeTOInYeCKOe 0OecIIeyeHHeE.



Texnuyeckue cpeacTsa 00y4eHUS:
- MyJIbTUMEIUA-TIPOEKTOP.
4.2. NudopmanuoHHOe odecrieyeHne 00ydeHust
Ilepeuennb PeKOMeH1yeMbIX Y4eOHbIX U31aHUM, HNuTepHeT-pecypcos,
JAOTOJIHUTEIbHOM JIUTEPaTypPhI
OcCHOBHbIE HICTOYHUKH
1. Bbammakos, M.1. Maremaruka: yueouuk / bammvakos M.M1.— Mocksa : KaoPyc,
2020. — 394 c.
JlonoTHUTEIbHbIE HCTOYHUKH
1. bammakoB, M.U. Maremaruka. Ilpaktukym: yuyeOHO-TpakTHUeCKOe Tmocooue /
bammvakos M.U., DuTuna C.b. [Dnexktponnsiit pecypc] — Mocksa: KnoPyc, 2021. — 294 c.
2. Kpemep, H.III. Marematuka ans kosemkei: yuebnoe mocobue / H.II. Kpemep
[DnekTpoHHbIH pecypc]. — M.: M3natenscTBo FOpaiit, 2021. — 346 c.
KypHanbl
1. Maremaruka B 1IKOJIE [ DIEKTPOHHBIN pecypc].
2. Matemaruka — [lepBoe ceHTs10ps [DnekTpoHHbIH pecypc].

3. EXPONENTA PRO: Matematuka B NpUIOKEHHUIX [ DNEKTPOHHBIN pecypc].

HNurepHeT-pecypenl
1. http://www.ict.edu.ru/

2. http://www.itpedia.ru/
3. http://www.math.ru/problems/

4. http://www.etudes.ru/
5. http://www.problems.ru/

5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCITATIIAHBI
KoHTpoab 1 ouneHka pe3yinbTaToB y4eOHOH NUCIHIUIMHBI OCYIIECTBISIETCS B TpoOIecce
MPOBEIEHUS MPAKTHUECKUX 3aHATHH.

Hrorosas arrecramus MMPpOBOAUTCH B (bopMe OK3aMCHa (HI/ICLMCHHOFO)


http://www.ict.edu.ru/
http://www.itpedia.ru/
http://www.math.ru/problems/
http://www.etudes.ru/
http://www.problems.ru/




