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1. MIOACHUTEJIbHAS 3AIIUCKA
PabGouas mporpamma o6meoOpazoBarensHoro ydeoHoro mpeamera OVIL04 VYV

«Maremartukay npeaHazHayeHa [l peaju3ainuu 00pa3oBaTeIbHON MPOTPaMMBI CPETHETO
oOirero oopa3oBaHusi Ha 0a3e OCHOBHOrO OOIIEro oO0pa3oBaHUsI B MpejeiaxX OCBOCHUS
porpaMmsbl MOATrOTOBKM crnenuanuctoB cpeanero 3BeHa (IIIICC3) mo cneumnanbHOCTH
38.02.01 DxoHOMHUKA M OyXraJTepcKuil yueT (1o oTpacisiM), KBaTH(pUKaLUs Oyxrairep,
CHEIUAIKCT 10 HAIOT000JI0KEHUIO.

PaGouas nporpamma pazpadotana Ha ocHoBe TpeboBanuit ®I'OC cpeanero odiero
oOpa3oBaHus, MPEAbSIBISEMBIX K CTPYKTYpE, COICPKaHUIO M pe3yJbTaTaM OCBOCHUS
yueOHnoro npeamera OVIL.04 ¥V «MaremaTtnka», B COOTBETCTBUHM C PeKOMeHIanusaMu 1o
OpraHM3allud TOJyYeHHUs CpeaHero oOmero oOpa3oBaHHMs B TIpeAesaX OCBOCHUS
oOpa3zoBaTelbHBIX MpOrpamMM cpeaHero mnpodeccuoHanbHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTO 00mIero obpa3zoBanusi ¢ yudetoM llpumepHON OCHOBHOW 00pa3oBaTeIbHOU
nporpaMMbl  CpefHero oOmiero oOpa3oBaHMs, OJOOPEHHON pemieHueM (eaepaabHOro
y4eOHO-METOIMYECKOT0 00bEIMHEHUS 10 00IIeMy 00pa3oBaHUIO (MPOTOKON OT 28 UIOHS
2016 r. Ne 2/16-3).

Copepxxanue pabouedt mporpamMmbl  ydyeOHOro nmpeamera  «MareMaTukay
HaNpPaBJIEHO Ha JOCTI)KEHUE CIEIYIOIINX IIeeH:

* oOecnedeHne cHOPMUPOBAHHOCTH MPEACTABICHUA O COIHUAIBHBIX, KyJbTypPHBIX U
HUCTOPUYECKUX (DaKTOpaX CTAHOBIIEHUS MaTEMATHUKHU;

e oOecneueHuss  CHOPMUPOBAHHOCTH  JIOTHYECKOTO, AITOPUTMHYECKOTO |
MaTEMaTHYECKOTO MBIIUICHHUS;

e oOecrieueHus CHOPMUPOBAHHOCTH YMEHHUI NPUMEHATH MOJYYEHHBIE 3HAHUS MpU
PEIICHUH Pa3INIHBIX 33]1a4;

e oOecrieueHuss CHOPMUPOBAHHOCTH TPEJACTABICHUNM O MaTeMaTUKE KakK YacTH
OO0IIEYEIOBEYECKON KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAYKH, IMO3BOJISIOIIEM OMUCHIBATH
Y M3y4aTh peajbHbIC TPOIECCH U SIBICHUS.

[Iporpamma  Moxker MCIIOJIb30BAThCS IPYTUMU npodeccruoHaTbHBIMU
o0pa3oBaTeIbHBIMU OpPraHU3AlMAMH, PEATUIYIONIUMU 00pa30BaTEIbHYIO TMPOTPaMMy

cpeanero oomiero odopazosanus B npeaenax ocBoenus [HIICC3 CIIO na 6a3e 0CHOBHOIO



obmero oOpa3oBaHHs — MPOTPaMMbI IIOATOTOBKH CIEIMAIIMCTOB CpPEIHEr0 3BEHA

(IIIICC3).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
Marematuka siBisieTcs pyHIaMEHTAIBHBIM OOIIe00pa30BaTEIbHBIM MPEAMETOM CO

CIIOXKHUBIIUMCS YCTOWUYMBBIM COJICpKAaHUEM W OOIMMHU TPeOOBaHUSIMH K IIOJATOTOBKE
0o0y4Yarommxcs.

[Tpu ocBoenun crnenuanbHocT 38.02.01 DxoHOMUKA U OyXraiatepckuil yder (1o
orpaciaMm) CIIO maremaTuka uzyuyaercs Oojee yriryOiaeHHO, KaKk MPOGUIbLHBIA YUEOHBIM
MPEeIMET, YIUTHIBAIONIAS CICU(UKY OCBANBAEMOM CIEIUATLHOCTH.

OT0 BBIpaXKaeTcss B COJEPKAHUH OOYyYEHHS, KOJUYECTBE YACOB, BBIJCIIIEMBIX Ha
W3Y4YCHUE OTACIBHBIX TEM IMPOTPAMMBI, TUIYOMHE WX OCBOCHHUS CTyJEHTaMH, 00beMe U
XapaKTepe MPaKTHUCCKUX 3aHSATHH.

OOmue menu W3y4YeHUs MaTeMaTHK{A TPAAWIIMOHHO PEANM3YIOTCS B YETHIPEX
HaIPaBJICHUIX:

e o0uiee nmpeacTaBieHue 00 UAesX U METoJax MaTEMATUKU;
* HHTEJUICKTyalIbHOE Pa3BUTHUE;

¢ OBJIaJICHUC H€O6XOI[I/IMI>IMI/I KOHKPCTHBIMU 3HAHWAMHA U YMCHUAMMU

* BOCIIUTATEIbHOE BO3JICHCTBUE.

[Tpodunuzamnust 1eneil mMareMaTH4ecKoro oOpa30BaHUS OTpakaeTcss Ha BBIOOpE
NPUOPHUTETOB B OpPraHM3AIMK yUeOHOW NeATENBHOCTH oOydaromuxcs. s coluanbHO-
PKOHOMHUYECKOTO Mpoduis mpodeccruoHaaTsHOT0 00pa3oBaHus BRIOOD IIeJiel CMemaeTcs B
parMaTuyeckoM HalpaBJiICHUHM, MPEAyCMATPUBAIONIEM YCHUJICHHE ¢  paclIpeHue
NPUKIATHOTO XapakTepa H3yueHUs MaTeMaTHK{, MPEUMYIIECTBEHHON OpHEHTAIlMH Ha
QITOPUTMHUYECKHUI CTHIIb TTIO3HABATEILHOMN JCSITEIILHOCTH.

N3yyenue MareMaTukud Kak MNpopuiIbHOro 0011e00pa3oBaTebHOIO YYeOHOro
npeaMeTa, YYUTHIBAIOIIETO CHEIU(pUKY OCBaMBAEMBIX CTYACHTAMH  CHEIUAIBHOCTH
38.02.01 DxoHOoMMKa U OyXTranTepcKui ydet (1o oTpaciisaM), 00ecreunBaeTcs:

+  BBIOOPOM PA3IUYHBIX MOAXOJA0B K BBEICHHUIO OCHOBHBIX MTOHSTHIA;

« (opmupoBaHmemM cucTeMbl YUYEOHBIX 3aJaHWil, obOecmeunBarOMMX 3PGEKTHBHOE



OCYILIECTBJICHUE BEIOPAHHBIX 1IEJICBBIX YCTAaHOBOK;
- o0orameHueM CIIeKTpa CTHJIeH ydeOHOW JeATeIbHOCTH 3a CYET COTIJIaCOBaHUS C
BEYIINMH IEATCTLHOCTHBIMHA XapaKTEPUCTUKAMH BHIOPAHHOW CIEINATbHOCTH.
[IpobunpHass cocTaBisfOmas OTpakaeTcs B TPEOOBAaHUAX K  ITOATOTOBKE
0o0y4aromuxcs B 4acTH:
- o0mei  cuCTeMBbl  3HAHWH:  COJACpXKATCIbHBIC  MPUMEPBI  HMCIOJIb30BAHUS
MaTEMaTHYSCKUX UACH U METOJOB B PO(EeCCHOHATBHOM JISATCILHOCTH,
+  YMEHUU: pa3juvre B YPOBHE TPeOOBAHUH K CJI0KHOCTH IPHUMEHSICMBIX aJITOPUTMOB;
+  MPAKTHYECKOTO HCIIOJIb30BaHUS IPHOOPETEHHBIX 3HAHUU u YMEHHUI:
WHJMBUAYAJILHOTO Y4eOHOTO OIbITa B TIOCTPOCHHM MaTEMaTHYECKUX MOJIEICH,
BEITIOJTHEHUU UCCIIE0BATEIECKUX MTPOCKTOR.
Copepxanue ydeOHOTO mpeaMera pa3paboTaHO B COOTBETCTBHU C OCHOBHBIMU
coJiep>KaTeIbHBIMU JTMHUAMHU 00yYICHHUS MaTEMaTHKE:
- anreOpawdeckas JIMHHS, BKIIIOYAIOIIAs CHCTEMATH3AIlMI0 CBEJICHUH O YHCTax;
M3YYCHUE HOBBIX M 00OOINECHHE paHee W3YUYCHHBIX oIepaluii (BO3BEJICHHE B CTCICHD,
W3BJICUCHUE KOPHS, JorapuMUpOBaHUE, CHHYC, KOCHHYC, TAaHIEHC, KOTAaHTCHC U
oOpaTHbIE K HHM); H3y4Y€HHE HOBBIX BHJOB YHCJIOBBIX BBIPAXKEHUH H (QOpMYI;
COBEPIIICHCTBOBAHUE  MMPAKTUYECKUX HABBIKOB M  BBIYMCIUTEIBHON  KYJIBTYPBHI,
pacIIMpeHre W COBEPIICHCTBOBAHKE alTeOpandecKoro ammapara, cOopMHUPOBAHHOTO B
OCHOBHOM IIIKOJIC, U €r0 NMPHUMEHEHHE K PEHICHHUI0O MAaTeMATHYECKUX W IMPHUKIATHBIX
3a7a4;
+  TEOpeTHUKO-(DYHKITMOHAJIbHAS JIMHUS, BKIIOYAIONIAsS CUCTEMATHU3AIUI0 U PACITUPCHHE
CBEJCHUH O (QYHKIHIX, COBEPIICHCTBOBaHHEC TIpaHUECKMX YMEHH;, 3HAKOMCTBO C
OCHOBHBIMH HAEIMH U METOJaMU MAaTEMAaTUUECKOIO aHaIH3a B 00BbEME, MO3BOJISIOIIEM
HCCIIEIOBAaTh dJEMEHTApHbIe (PYHKIIMM M pemarh MPOCTEHINE TIeOMETPHUUYCCKHE,
bu3uYecKre U IpyTrue NPHUKIaIHbIC 3a1a4u;
+ JIMHUS YPAaBHCHWA W HEPaBEHCTB, OCHOBaHHAas Ha TOCTPOCHHHM W WCCICIOBAHHH
MaTeMaTHYCCKUX MOJICIIeH, IIepeCceKaomancss ¢ anareOpandeckol | TCOPETHKO-
(GYHKIMOHATBHOW JIMHUSIMU W BKJIIOYAIOIIAs PAa3BUTHE W COBEPIICHCTBOBAHUE TEXHUKH

anreOpanyecknx MNpeoOpa3oBaHUN ISl PEIICHUs] YpaBHEHUH, HEPaBEHCTB M CUCTEM;



dbopMUpOBaHHE CIOCOOHOCTH CTPOWTHh M HCCJCAOBATH MPOCTEHINNE MaTEeMaTHUYCCKHE
MOJICI TPU PENICHUHM TPUKIAJHBIX 3a/a4, 3aJad M3 CMEXKHBIX M CIEIHAIBHBIX
JUCIIMILINH;
- TEOMETpWYeCKas  JIMHUS,  BKJIIOYAIONMIAs  HANSJIHBIC  TPEJACTABICHUS O
IPOCTPAHCTBEHHBIX (GUIypax M HM3YYCHHE HMX CBOWCTB, ()OPMHUPOBAHHWE U Pa3BUTHE
MPOCTPAHCTBEHHOTO BOOOpaXCHHsI, Pa3BUTHE CIIOCOOOB T'€OMETPUUYCCKUX H3MEpPEHUM,
KOOPJMHATHOTO ¥ BEKTOPHOTO METOJIOB JIJISl PEIICHUS MAaTeMaTHUYECKUX M MPHUKIAIHBIX
3aj1a4;
- CTOXaCTHYECKas JIMHHUS, OCHOBaHHAsS Ha pPa3BUTUH KOMOWHATOPHBIX YMCHHMH,
NPEJICTABICHUNA O BEPOSTHOCTHO-CTATUCTHYCCKUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIETO
MUpA.

Nzyuenune obmeoOpazoBarenbHoi yuebnoro npenmera OVIL.04 ¥V «Maremarukay
3aBepIIaeTCs IOJBEJICHHEM HTOTOB B (opMe dK3aMeHa B paMKaxX IMPOMEKYTOYHOM

aTTeCTaluu.

3. MECTO YUYEBHOTI'O IPEJIMETA B YYEBHOM IIJIAHE
VYuebnsrit mpeamer OVIL.04 V «MaremaTukay BXOJUT B COCTaB MPEIMETHOM

obmactu «Marematuka U HH(MOPMATHKA» W U3yYaeTcs Ha YIIyOJIEHHOM YPOBHE
obmeo6pazoBarenbHOro nukia yaeonoro miana OIIOIT CITO na 6a3e 0CHOBHOTO OOIIEro
o0pa3oBaHus ¢ MOJy4YeHUeM cpeaHero odmiero oopazosanus (IITIICC3).

B yueonom mnane [MIICC3 yuebnoro npeamera OYIL.04 V «MaremaTuka» BXOAUT
B cocTaB oOmux o001ieo0pa3oBaTeNbHbIX YUYE€OHBIX MPEAMETOB, (OPMUPYEMBIX U3
oOsi3aTenbHbIX MpeaMeTHbix obnacteir GI'OC cpemnero obOuiero oOpa3oBaHUs, IS

cnermanbHocTel CI1O cooTBeTcTBYIOMIET0 Mpoduis NpodhecCuoHaTLHOTO 00pa30BaHU.

4. PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEIMETA

OcBocHue COACPIKaHUA yqe6H0ro npecameTa «MaremaTuka» o0OecreunBaeT
JOCTHKCHHUEC CTYACHTAMHU CIICAYIOIINUX PC3YJILTATOB!:
® JIUYHOCMHbBIX:
- HaBbIKH COTPYAHHYCCTBA CO CBCPCTHUKAMH, JCTbMHU MJIAAIICTO BO3pacCTa,

B3pOCJIBIMH B O6paBOBaTCHBHOﬁ, 06HI€CTBCHHO HOHCSHOﬁ, HCCHC}IOB&TGHBCKOﬁ,



MIPOEKTHOM U JPYTUX BUJAX JAEATECIHHOCTH;

- HPaBCTBEHHOE CO3HAHWE U TMOBEJCHHUE HAa OCHOBE YCBOCHHUS OOIIEUYECITIOBEUYECKUX
LICHHOCTEH;

~ TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
MPOTSHKEHUU BCEU JKM3HU;, CO3HATEIbHOE OTHOIIICHHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBUIO YCIEIIHON MPOodheCCUOHAIBHOM U OOIIIECTBEHHOU €SI TEIbHOCTH;

—~ OCO3HAaHHBIA BBIOOp Oyaymied mnpodeccMd W BO3MOXKHOCTEH  peanu3aluu
COOCTBEHHBIX KU3HEHHBIX IJIAHOB; OTHOIIICHHE K MPO(ECCHOHATBHON ACATEILHOCTH Kak
BO3MOXHOCTH YYaCTHS B PCIICHWHM JIMYHBIX, OOIICCTBEHHBIX, TIOCYJIapCTBECHHBIX,
OOIIEHAIMOHAIIBHBIX MPOOIIEM;

MemanpeomMemHvix:

~ YMEHHUE CaMOCTOATENIBHO OINPEEsATh LENU ACSTEIbHOCTH M COCTAaBJISATH IUIAHbBI
JIEATEBHOCTH; CAMOCTOSITEIIBHO OCYUIECTBIATh, KOHTPOJHUPOBATH M KOPPEKTHUPOBATH
JIEATENBbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI JJISI JOCTHKEHUSI MOCTABICHHBIX
nejaed W peadu3aluu IUIAHOB JEATEIbHOCTH;, BBIOMpATh YCHCIIHbIE CTpaTerud B
Pa3JIMYHBIX CUTYAIUAX;

— BJIaJICHUE HaBBIKAMHU TI03HABATEIBHOM, y4eOHO-HCCIICIOBATEILCKON M IMPOSKTHOM
NEATeIbHOCTH, HaBBIKAMHU pa3pelieHus MpoOieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TOHMCKY METOJOB PENICHUS NPAKTUYECKUX 33/1a4d, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMUS;

~ TOTOBHOCTb U CITIOCOOHOCTh K CaMOCTOSITEIbHON MH()OPMAIIMOHHO-TI03HABATEIbHON
JeATeNIbHOCTH, BIaJCHUE HABbIKAMU MOTYUYEHHS] HE0OX0IMMON MH(OpMALIUK U3 CloBapeit
pa3HBIX THUIIOB, YMEHHME OPHUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHUKAX WHGPOPMAIIUH,
KPUTHYECKHU OIIEHWBATh U UHTEPNPETUPOBATH HHGOPMAIIUIO, MTOTYyYaeMYI0 U3 Pa3IMUHbBIX
HCTOYHHUKOB;

— BJIaJICHHE HaBBIKAMH I103HABATEJIbHOW pedIEKCUU KaK OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAHWM, TPAHUIL] CBOETO
3HAHUS ¥ HE3HAHMS, HOBBIX IMO3HABATEIbHBIX 3a71a4 U CPEJICTB UX JOCTHUIKCHHUSI.

o NPEOMEMHDBIX:

- c(pOpMUPOBAHHOCTH MPEJACTABICHUN O MAaTEMAaTHKE KaK YaCTH MHUPOBOM KYJbTYpPBI



U O MecTe MaTeMaTHKH B COBPEMEHHOM UMBUIIM3AlMU, O CIOcO0ax OMHUCaHus Ha
MAaTEMaTUYECKOM SI3bIKE SIBJICHUN PEaJIbHOIO MUPA;

- c(OpPMHPOBAHHOCTh MPEJICTABICHUNA O MATEMAaTUYECKUX IMOHATUAX Kak o
BAKHEUIIMX MATEMAaTUYECKUX MOJEIAX, IO3BOJIAIOLIMX OINMCBHIBATH M M3y4daTb Pa3HBIC
MPOLIECCHl W SIBJIEHUS; NOHUMAHHUE BO3MOXHOCTH aKCMOMAaTHYECKOrO0 TMOCTPOEHUS
MaTeMaTHYECKUX TEOPUH;

- BJIAJICHUE METOJAMM JI0Ka3aTeJIbCTB U AJITOPUTMOB PELICHUS; YMEHHUE UX IIPUMEHSITH,
IIPOBOJIMTH JOKA3aTENIbHBIE PACCYKICHHUS B XOJI€ PEUIECHUS 3a/a4;

- BJIAJICHUE CTAaHIAAPTHBIMU IPUEMAMM PELICHHs PALMOHAIBHBIX U UPPALUOHAIBHBIX,
IIOKA3aTEJIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM,;
WCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHCIE I TOWCKA IIYTH
peleHns U WITIOCTPALMH PELICHUS YPABHEHUI U HEPABEHCTB;

- c(hopMUPOBAHHOCTh MPEACTABICHUN 00 OCHOBHBIX IOHATHUAX, UJIEIX M METOAaX
MaTEMaTUYECKOTrO aHAIN3a;

- BIAQJACHUE OCHOBHBIMM IIOHATHSIMH O IUIOCKMX M  IPOCTPAHCTBEHHBIX
reOMeTpUYecKux (urypax, HUX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTh YMEHUS
pacro3HaBaTh Ha 4YepTEkKax, MOJAENSAX U B PEATbHOM MHUPE T€OMETpUYECKHe (PUrypsi;
NPUMEHEHNUE HU3YYEHHBIX CBOMCTB Te€OMETpUYECKUX (Quryp u Gopmyn Uil peuieHus
r€OMETPUUECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COACPIKAHUEM;

- c(hOopMHUPOBAHHOCTh MPEACTABICHUI O TMpoleccax M SBICHUSIX, HMEIOIINX
BEPOSITHOCTHBIN XapaKTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSX B peajbHOM MHUpE, 00
OCHOBHBIX ITOHATHSX DJJIEMEHTAPHOM TEOPUU BEPOSATHOCTEW; YMEHHM HAxXOAUThb H
OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITHM B IPOCTENIINX MPAKTUYECKUX CUTYyaIUsIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIyYaHBIX BEJINYNH;

- BJIAJICHUE HABBIKAMHU MCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IPOTPAMM IpPH
pELIECHNH 3a1a4;

- c()OpMUPOBAHHOCTh MPEACTABICHU O HEOOXOJUMOCTH JI0Ka3aTeNbCTB MpU
O0OCHOBAaHMU MAaTEMATUYECKUX YTBEPKIACHUM W POJM AKCUOMAaTHKH B TMPOBEACHUU
JNENYKTUBHBIX PACCyKIACHUM;

- c(hOpPMHUPOBAHHOCTh MOHATUWHOIO anmapara IO OCHOBHBIM pa3jeiiaM Kypca



MaTE€MaTHUKH; 3HAHHK OCHOBHBIX TeopeM, (HOopMyl U YMEHUS MX MPUMEHSTh;, yMEHUS
JTIOKa3bIBaTh TEOPEMbI U HAXOIUTh HECTAHAPTHHIE CIOCOOBI PEIICHUS 3a/1aY;

- c(OpMUPOBAaHHOCTb YMEHUU MOJEIHUPOBATh PEATBHBIE CHUTYallUH, HUCCIENI0BAThH
MTOCTPOEHHBIE MOJAEIH, UHTEPIPETUPOBATH NOJYUYCHHBIN PE3YJIbTAT;

- c(OpPMHPOBAHHOCThH MPEACTABICHUI 00 OCHOBHBIX MOHSATUSAX MAaTEMATHYECKOIrO
aHalM3a M HUX CBOMCTBaxX, BJAJEHUE YMEHHUEM XapaKTEpHU30BaTh MOBEACHHE (DPYHKIMH,
VICII0JIb30BAHME ITOJYYEHHBIX 3HAHUM JJIs1 OIIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

- BJIAJICHUE YMEHUSIMH COCTABJICHUSI BEPOSTHOCTHBIX MOJIEIIECH 10 YCIIOBHIO 33/1a4u U
BBIYHCIICHUS BEPOSTHOCTH HACTYIUICHHUSI COOBITHH, B TOM YHCIIE C PUMEHEHHEM (HopMyJ
KOMOWHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSTHOCTEH; MCCIICIOBAHUS CIIyYaHBIX

BEJINYMH I10 UX PACIPEIEICHHUIO.

5. COAEP’ KAHHUE YYEBHOI'O IIPEJIMETA

HaumeHnoBanue Coaep:xanue yueOHOro MaTepuasia u (pOpMbl OPraHu3aUU
pa3aesioB U TeM JAesITeJIbHOCTH 00y4aroIMXCs
Brexente O3HakoMJICHHE C POJIbI0 MaTeMaTHKd B HayKe, TEXHHUKE, KOHOMHKE,
MHGOPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTHYECKOH 1eATeIbHOCTH.
Paspnen 1. Anreopa n HayaJjia aHaIHM3a
MHoxecTBa (YUCIIOBBIC, TE€OMETPUUYECKUX (Uryp). XapaKTEpPHCTUICCKOE
CBOMCTBO, DJEMEHT MHOXECTBa, IYyCTOe, KOHEYHoe, OEeCKOHEeYHOe
MHOecTBO. CrocoObl 3amanust MHOXkecTB. [loamHOkecTBO. OTHOIICHUS
NPUHAJUICKHOCTH, BKIIOUEHHs, paBeHCTBa. Omnepaluu HaJ, MHOXECTBAMH.
Kpyru Oiinepa. Koneunble M O€CKOHEYHbBIE, CUETHBIE W HECUETHBIE
Tema 1. MHOKECTBA.
DJIeMeHTBbI Moayib yncia U €ro CBOMCTBA.

Teopun MHOkecTB | [IepBUYHBIE IPECTABIEHUS O MHOXKECTBE KOMIUIEKCHBIX 4nceln. JleicTBus
C KOMIUIEKCHBIMH unciaMy. KoMIUIeKCHO conpsikeHHble unciaa. Monaynpb u
aprymeHt ymcia. TpuroHoMmerpudeckas opMa KOMIUIEKCHOTO YHUCIIA.
IIpakTnyeckas padora. PemieHue 3a7ady C MCIOJIB30BAHMEM CBOICTB
YHCEJl U CUCTEM CUHMCIICHUS.

IIpakTuyeckasi pabora. PenieHne ypaBHeHUN B KOMIUIEKCHBIX YHCJIAX.
HctunHblE M J10XKHBIE BBICKa3bIBaHUS, ONEPALMM HAJ BBICKa3bIBAHHUSMM.

Tema 2. Anrebpa Bbicka3zbiBaHUN. CBsI3b BHICKa3bIBAaHUH ¢ MHOXKecTBaMU. KBaHTOPEBI
JIeMeHTBbI CYLIECTBOBAHUS U BCEOOIITHOCTH.

MaTteMaTu4yeckoi | 3axkoHbl JOTUKH. OCHOBHBIE JIOTUYECKHE TMPABHIA. Y MO3AKIIOUCHHS.
JIOTUKH O6ocHoBaHMS M JI0Ka3aTelIbCTBO B MareMaTuke. Teopembl. Bumsr

MAaTEMaTUYECKUX YTBEpKICHUH. Bunbl nokazarenbcTB. Maremarudeckas
UHAYKUWA. YTBEpXKICHHsS: OOpaTHOE€ JaHHOMY, MPOTHBOIOJIOXKHOE,
oOpaTHO€ TPOTHUBOIOJOKHOMY AaHHOMY. [lpu3Hak ©  CBOWMCTBO,
HEO0OXOAMMBIC U TIOCTATOYHBIC YCIIOBHSI.
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OcHoBHast Teopema apudmeruku. OCTaTkKM U CpaBHEHHA. AJTOPUTM
EBximpna. Kuraiickas Teopema 00 octatkax. Mamas teopema dDepma. -
WYHbIE cUCTeMBl cuuciaeHus. OyHkus Diliiepa, YUCIO U cymMMa JEJIUTENeH
HaTypaJIbHOTO YHCJIa.

IIpakTnyeckas padora. lcrosb30BaHHE JIOTMYECKMX BBICKA3bIBAHUNA U
olepanuii B MaTeMaTHKe.

IIpakTnyeckas pabGora. Pemenue soruueckux 3agad Tabauuamu
VICTUHHOCTH.

Tema 3.
YpaBuenus u
HepaBeHCTBA

Pemenne 3ama4y Ha JBWKEHHWE W COBMECTHYIO Pa0bOTy, CMECH M CIUIaBBI C
MOMOIIbIO TUHEHHBIX, KBaIPATHBIX U JIPOOHO-PAIIMOHANBHBIX YPAaBHEHUN U
ux cucteM. Penienue 3aiady ¢ MOMOIIBIO YUCIIOBBIX HEPABEHCTB U CHUCTEM
HEPAaBEHCTB C OJIHOM TMEpeMEeHHOH, C MPUMEHEHHEM HU300paKeHUs
YUCJIOBBIX MPOMEXYTKOB. MeTo/I MHTEpBAJIOB /JIsi PEIICHUST HEPABEHCTB.
I'padmyeckne Meronmbl pelieHUS YpaBHEHHWUW U HepaBeHCTB. Pemenue
YpaBHEHUH U HEPABEHCTB, COJICPKAIINX MTEPEMEHHYIO MO/ 3HAKOM MOJIYJISI.
VYpaBHeHuUs, cUCTeMbl ypaBHEHUM ¢ mapamerpamu. Dopmyna bunoma
Herotona. Pemenue ypaBHEHHI CTeNeHU BbIlIE 2 CHEIUAIBHBIX BHJIOB.
Teopema Buera, Tteopema besy. IlpuBoaumble ¥ HENPUBOIUMBIEC
MHOTOYJICHBI. OcHoBHass  Teopema  aireOpsl. CummeTpuyeckue
MHOTOWIEHBI. [{enouncienHbie U 1ea103HauyHble MHOTOUYJIEHBI.

HuodantoBel ypaBHenus. Llemnsie npobu. Teopema Pepma o cymme
KBa/IpaToB.

CyMMBI U psiZibl, METOJIBI CYMMHPOBAHUSI U TIPU3HAKU CXOJIUMOCTH.
Teopembl 0 IPUOTMIKEHUN JEHCTBUTENBHBIX YHCE PAIlMOHATBHBIMU.
MHoxecTBa Ha KOOPJIMHATHOMN TIIOCKOCTH.

Hepasernctso Komm—ByHIKOBCKOT0, HepaBeHCTBO MeHCceHa, HepaBeHCTBA O
CPEIHUX.

IIpakTnueckas padora. ['papuueckoe penieHne KBaJpaTHbIX,
palOHATIbHBIX YPABHEHUH.

IIpakTnyeckas padora. Perenue 3a1a4 Ha COCTaBICHUE JTMHEHHBIX
HEPaBEHCTB.

IIpakTnueckas padora. 'paguueckoe penieHre HepaBEHCTB.

Tema 4.
Kopuu, crenenu u
Jorapugpmsl

Crenenp ¢ IeHCTBUTENBHBIM IOKa3aTesleM, CBOICTBa cTeneHu. CTeneHHas
¢byHKUUS U ee cBoiicTBa U rpaduk. MppalmoHanbHble ypaBHEHHUS.
[IpocTeiimme 1mokas3aTesbHbIE YpaBHEHHs M HepaBeHCTBa. [lokazarenbHas
¢yHKuMs U ee cBoiicTBa U rpaduk. Yucno e u QyHKIus .

Jlorapudm, cBoiicTBa jorapudma. JlecITUUHBIN 1 HATYpaJIbHBINA JIOrapuQMm.
[IpeoOpazoBanue norapudmuyeckux BolpakeHuil. Jlorapugmuueckue
ypaBHEHHUs M HepaBeHcTBa. Jlorapupmuueckas QyHKLIMS U €€ CBOWCTBA U
rpadux.

Cucrempl MOKa3aTeNbHbIX, JIOrapu(MUYECKUX U  HPpallMOHAIbHBIX
YPaBHEHHUH. Cucremsl II0Ka3aTENIbHBIX, JOrapuPpMHUUECKIX u
YppalMOHATIbHBIX HEPABEHCTB.

IIpakTnyeckas padora. Pemenne nppannoHaabHbIX ypaBHEHUI.
IIpakTuyeckas padora. PemieHne nokasaTenbHbIX YPaBHEHUI.
IpakTnyeckas padora. Pemenue noka3aTeabHbIX U JIOTapUYMUIECKUX
HEPABCHCTB.

IIpakTnyeckas padora. Pemenue cucreM noka3aTelbHbIX,
Jorapu(pMUUECKUX U UPPALMOHAIBHBIX YPaBHEHUH.

IIpakTnyeckas padora. Pemenue cucreM noka3aTelbHbIX,
JgorapuMHUYECKUX M UPPALIMOHAJIbHBIX HEPABEHCTB.

[IpeoOpazoBanus TpaduKoB (QYHKIMIA: CABHI, YMHOXEHHE HAa 4YHCIIO,
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OTpaXCHHE OTHOCHUTEIBHO KOOPJAMHATHBIX oceil. B3ammHO o0OpaTHBIC
¢bynkuun. I'paduku  B3aumHO o0OpaTtHBIX (yHkmui. Hymm dyskmmm,
MPOMEXYTKH  3HAKOMOCTOSHCTBA,  MOHOTOHHOCTh.  HamOombimee u
HauMeEHbIlee 3HaueHWe GyHkumu. [lepuogmueckue  (QyHKIMH |

TeMma 5. HaUMEHbIIMNA niepuof. YeTHble 1 HeueTHbIE PyHKIMH. DYHKIUHN «IpoOHas
DyHKIUN 1 4acTh YUCJIA y=» U «IIeJasi 4aCTh YHACIA Y=X.
rpadpuxu IpakTnyeckas padora. [loctpoenne rpagukoB QyHKIUH, HCIIOIB3YS UX
CBOIICTBA.
IpakTnyeckass padora. IlocTpoeHue rTpapuKoB B3aUMHO OOpPATHBIX
byHKIHA.
IpakTnyeckass padora. Pemenue ¢GyHKUMOHANBHBIX YpaBHEHUH W
HEPABEHCTB.
Panuannas Mepa yria, TPUTOHOMETpUYECKAs OKPY>KHOCTb.
Tpuronomerpuueckne (GpyHKIUM yucen U yrioB. PopMmylbl NPUBEIECHHUS,
CIIO)KEHHUS] TPUTOHOMETpUYECKHX (DyHKIMA, QOpMyNIbl ABOWHOTO H
IOJIOBUHHOTO  aprymeHrta. [IpeoOpa3zoBaHue CymMMbl, pa3sHOCTH B
NPOM3BEICHUE TPUTOHOMETPHUYECKUX (DYHKIIUN, K HAOOOPOT.
Tpuronomerpuueckue (QYHKIUU YHUCIOBOIO apryMeHTa Y=COSX, y=sinx,
y=tgx, y=ctgx. CBoiicTBa U TrpadKu TPUTOHOMETPUIECKHUX (PYHKIIUH.
OOpatHble TpUrOHOMETpUYEeCKHEe (YHKIMHM, HUX TIJaBHbIC 3HAYCHMS,
cBoiictBa M Tpaduku. TpuroHomerpuueckue ypaBHeHHS. OTHOPOJIHBIC
Tema 6. TPUTOHOMETPHUUYECKUE YPaBHEHUS. Pemenue IIPOCTENIINX
OCHOBBI TPUTOHOMETPUYECKUX HEPaBECHCTB. IIpocreitmme CUCTEMBI
TPUTOHOMeTPHH TPUTOHOMETPUUYECKUX YPABHEHHM.
IIpakTuyeckas padora. [I[peodbpazoBaHre TPUTOHOMETPUIECKUX
BBIPAKECHUM.
IIpakTnyeckas padora. Pemenue npocTelmx TPUroOHOMETPUUECKUX
YpaBHECHUM.
I[IpakTnyeckas padora. Pemenue npocTelmx TPUroOHOMETPUUECKUX
HEPaBEHCTB.
IIpakTnyeckas padora. Penienre cucteM TpUrOHOMETPUUECKHUX
YpPaBHECHUM.
IIpakTnyeckas padora. [loctpoenne rpadukoB TPUTOHOMETPUUYECKUX
(O YHKIIHA.
[lonstue mnpenena ¢ynkuuu B Touke. lloHatme mnpenena ¢GyHKIUM B
Tema 7. O6eckoHeuyHOCTH. AcuMNTOTHI rpaduka pynkuuu. CpaBHeHHE OECKOHEYHO
Hauyana Maiblx M OeckoHeuHo Oonbmmx. HenpepsiBHOCTh ¢yHkimu. CBoiicTBa
MaTeMaTH4YeCKOro | HempepbIBHBIX QyHKIMH. Teopema Beitepmrpacca.
aHaJM3a Huddepenuupyemocts (pynkuuu. IlpousBoaHas (GyHKIMM B TOUKE.

KacatenpHas k rpaduky ¢pyHkuuu. ['eomerpuyeckuii 1 GU3NUECKUN CMBICIT
npou3BogHO. IlpumeHenme mnpomsBogHOM B (Qusuke. I[IpousBoaHbIC
aneMeHTapHbIX ¢yHKuui. [IpaBuia nupdepenuupoBanus.

Bropast npousBoHas, ee reoMeTpUueCcKuil U (PU3MYECKUN CMBICIT.

Toukn okcTpemyma (Makcumyma W MuHMMyMa). HccnenoBanue
JJIEMEHTApHBIX (DYHKIMI Ha TOYKA DKCTPEeMyMa, HaumOojbIlee U
HauMEHbIIIee 3HaYeHUE C MOMOIIbI0 Ipou3BogHOM. [locTpoenue rpaduxos
GyHKIUI C MOMOIIBIO HPOU3BOAHBIX. llpuMeHeHue mMnpous3BOIHON mpu
pemieHun 3agad. HaxoxkneHue HKCTpeMyMOB (YHKIHMH HECKOJIbKUX
IIEPEMEHHBIX.

IIpakTnyeckas padora. BoruncieHne npou3BOIHBIX IEMEHTaPHbIX

(GyHKIHH.
IIpakTuyeckas pabdora. Peienne 3a1a4 Ha BBIYMCICHHE BTOPOM
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MIPOU3BOJHOM.
IIpakTnueckasi padora. Penmienue 3a1a4 ¢ IpUMEHEHUEM MTPOU3ZBOIHOM K
WCCIIeIOBAHMIO (DYHKITMI M MOCTPOCHHUIO TPAPHUKOB.

Tema 8.
IlepBooOpa3nasi n
HHTErpaJj

[TepBooOpaznas. Heonpenenenuplii HUHTETpall. [TepBooOpasubie
aneMeHTapHbIX QyHKUui. [lnomanp kpuBonmHeHo# Tpanenuu. Popmyna
Herotona-Jlelibnuna. OnpenenieHHbIH WHTErpai. BberaucieHue riomaaei
IJIOCKHUX (QUTYp M 00BEMOB TEJ BPAIICHHS C MIOMOIIBI0 HHTETPaJIa.

IIpakTnueckasi padora. Beruucienue onpeeneHHbIX HTHTErPaJIOB.
IIpakTnyeckas padora. Boruncnenue miomaay KpUBOIMHEHHON
Tpaneuuu C NPUMEHEHUEM ONPEJEICHHOr0 HHTErpaa.

Pa3nea 2. I'eomerpus

Tema 9.
Ilpsimble u
IJIOCKOCTH B
MPOCTPAHCTBE

OcHOBHbIE NOHATHS F€OMETPUM B IIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU
u cinencTBus u3 HUX. [lonstue 00 akcnoMaTHYeCKOM METOJE.
CkpenBaroniyecs NpsiMble B IIPOCTPAHCTBE. YTOJ MEX1y HUMH. MeToasl
HAaXxO0KJICHUs PACCTOSTHUN MEXAY CKPEIMBAOIIMMUCS IIPIMBIMHU.

TeopeMbl 0 MapauIeIbHOCTH IPSAMBIX M IIJIOCKOCTEM B IIPOCTPAHCTBE.
[TapannensHoe mpoekTupoBaHue M u3o0paxeHue ¢uryp. I'eomerpuueckue
MeCTa TOYEK B IIPOCTPAHCTBE.

[lepnieHAUKYISIPHOCTH OpsIMOM M IUIOCKOCTH. OproronanbHoe
npoekrtuposanue. Haknonnsle u  mpoekuuu. Teopema o0 Tpex
MEPIEHIUKYISIPAX.

Paccrosnust mexnay ¢urypamu B mpoctpaHcTBe. OO meprneHauKyIsp
JIBYX CKPEIIUBAKOLIUXCS IPSIMBIX.

Yrnel B mpocrtpaHcrBe. IlepneHaukymspHsle Iiockoct. Ilnmomans
OPTOTOHAJBHOM  IpoeKuuu. IlepneHAuKyJIsspHOE CE€YEeHUE  IPU3MBL.
Tpexrpannblii W MHoOrorpaHuslii yroia. CBolcTBa IUIOCKUX YIJIOB
MHoOrorpanHoro yria. CBoilcTBa IUIOCKHX U JIBYTPaHHBIX YIJIOB
TPEXIPaHHOro yria. TeopeMbl KOCMHYCOB U CHUHYCOB Ul TPEXTPAHHOI'O

yria.

IIpakTnyeckas padora. Pemenne 3a1a4 Ha H3MEpEHUS TNIOCKOCTH U
BBIYHCIICHHUE JJIHH.

IIpakTnyeckas padora. Pemenne 3a1a4 Ha IPUMEHEHHUE TEOPEMBI O TPEX
MePIEeHIUKYIIIpax.

IIpakTnyeckas padora. Pemenue 3a1a4 Ha BBIYMCIECHUE IUIOMAICH.

Tema 10.
MHOrorpaHHuKH

Harnannas  crepeomerpusi. Ilpusma, mapamienenunen, NUpaMHiaa,
TeTpa’ap.

Teopema Menenas mis terpaspa. [loctpoeHue ceueHnii MHOTOTPaHHUKOB
MeronoM cienoB. LlentpanbHoe mnpoektupoBanue. lloctpoeHue ceueHui
MHOT'OTPaHHUKOB METOJOM MPOEKIIHUM.

Buasl terpasapoB. OpTOUEHTPUUECKUN TeTpal’Ap, KapKacHBIM TeTpa’p,
paBHOTpaHHbIM TeTpadap. I[IpamoyronbHbIl TeTpadap. Menuansl u
OMMeIMaHbl TETPadpa.

JlocTpanBanue TeTpasapa 10 napasuiesenuIe/a.

Bunel MHOrOrpanHukoB. PazBepTku MHororpansuka. Kparuaiimme mytu Ha
IIOBEPXHOCTH MHOT'OTPaHHUKA.

Teopema Oiinepa. IlpaBuibHbIE MHOTOrpaHHMKH. J[BOWCTBEHHOCTH
MPaBUJIIbHBIX MHOTOTPAHHUKOB.

[Ipusma. Ilapamnenenunen. CpoliicTBa napaienenunena. IIpsaMoyroabHsiit
napauienenumnes. HaknoHHble MPU3MBL.

[Mupamupga. Buasl nupamua. DIeMEHTbl  MPaBUWIBHOM — NMUpaMUbL.
[Mupamunapl ¢ paBHOHAKJIOHEHHBIMH peOpaMH M TPaHSIMH, UX OCHOBHBIE
CBOMCTBA.
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IInomaam noBepxXHOCTEN MHOTOIPAHHUKOB.

IIpakTnueckasi padora. Pemenue 3a1a4 Ha HAX0XKICHUE AJIEMEHTOB
MHOTI OFpaHHI/IKOB.

IIpakTnueckasi padora. Perenue 3a1a4 Ha TOCTPOCHUE CEYEHU METOJIOM
IIPOEKIUH.

IIpakTnueckas padora. Pemenue 3a1a4 Ha HAX0XKICHUE PJIEMEHTOB
napajienenumnesaa.

IIpakTnueckas padora. Pemenue 3a1a4 Ha HAX0XKICHUE PJIEMEHTOB
NUpaMUIbL.

Tema 11.
Kpyriasle Teaa

Tena BpameHus: IUIMHAP, KOHyC, map u cdepa. CeueHHs IMIUHIDPA,
KOHyca u mapa. lIlapoBoi cermMeHT, WIapoBOM CIIOM, IIAPOBOM CEKTOP
(xoHYC).

VYcedeHHas MUpaMuia U yCEUEHHBIN KOHYC.

OneMeHTHl cepudeckoit reometpun. Konnueckue ceueHus.

KacarenbHble mpsiMble W IMJIOCKOCTH. BrucaHHbIE UM ONHMCAaHHBIE CQEPBHI.
Kacatomuecs cdepbl. KomOuHaLum Ten BpalieHus..

IIpakTnuyeckas padora. Pemenue 3a1ay Ha HaXOXJIEHHE HJIEMEHTOB Tell
BpalllCHUS.
IIpakTuyeckass padora. PemeHne 3agad Ha ITOCTPOEHHE YCEYEHHBIX

buryp.

Bexkrops! u koopauHaTel. CymMmMa BEKTOPOB, YMHOKEHUE BEKTOPA HA YUCIIO.
Yron mexnay Bekropamu. CKaJIIpHOE TPOU3BE/ICHUE.
VYpaBHeHue miockocTu. Gopmyiia pacCTOSIHUSA MEXIY TOUKaMU. Y paBHEHHE

Tema 12. chepol. Dopmyna pacCTOSIHUSI OT TOYKH JI0 TIOCKOCTU. CrocoObl 3aAaHus
Koopaunatel u MPsIMON ypaBHEHUSIMHU.
BEKTOPbBI Pemenne 3amauy u A0Ka3aTENbCTBO TEOPEM C IIOMOIIBIO BEKTOPOB H
METOJIOM KOOPJIMHAT. DJIEMEHThl F€OMETPUU Macc.
IIpakTnyeckas paGora. Pemenue 3agad C IOMOIIBIO BEKTOPOB U
KOOpJIMHAT.
[lonste ob6bema. OOBeMbl MHOrorpaHHUKOB. OOBEMBI Te€l BpaLICHMS.
Akcuombel  ob0bema. BreiBom  popmyn  00BEMOB  MPSAMOYTOJIBHOIO
napajulejienunesna, Npu3Mbl U nupamuabl. Popmysbl A HaXOXKIACHUS
obbema terpadapa. TeopeMbl 00 OTHOMIEHUAX 0OBEMOB.
[IpunoxxeHus uHTErpana K BBIUMCIEHHIO OOBEMOB U IOBEPXHOCTEH TeEI
BpamieHusi. Ilnomane cdepuueckoro mnosca. OO0beM MIAPOBOrO  CIOSL.
[Ipumenenne 00HEMOB MPHU PEIICHUH 3a]1a4.
[Tmomane chepsr.
Pa3Beprka mmnmHapa u koHyca. Ilnomanp NOBEpXHOCTM LMIMHApPA U
Tema 13. KOoHYycCa.
I/IgMepeH“ﬂ B KOM6I/IHaHI/II/I MHOT'OI'PaHHUKOB U TCJI BpalICHHA.
reoMeTpuu [Tonobue B mpocrpancTBe. OTHOIIEHHE OOBEMOB M IUIOMIAACH

MOBEPXHOCTEH MOIOOHBIX (HUTYD.

JIBIokeHHMsT B TPOCTPAHCTBE: TAapAJUICIbHBIA  MEPEHOC, CHUMMETpPHUs
OTHOCUTENIFHO  IUIOCKOCTH,  IICHTpaJIbHAas  CHMMETPHUS,  IOBOPOT
OTHOCHUTEIILHO TIPSIMOIA.

[IpeobpazoBanue momobusi, romoreTHs. PemieHne 3aad Ha IUIOCKOCTH C
UCIIOJIb30BAaHIEM CTEPEOMETPUICCKHX METOJIOB.

IIpakTuyeckasi padora. Beruncienue 00beMOB MHOTOTPAaHHUKOB.
IIpakTuyeckasi padora. Beruucinenre o0beMOB U TUIOIIAICH
MOBEPXHOCTEH MHOTOIPAHHUKOB.

IlpakTuueckasi pa6ora. Beruncienrne 00beMOB U TUIONIAICH KPYTJIBIX TEll.

Pa3nes 3. BeposiTHOCTB U CTATHCTHKA, JIOTHKA, TeOPUs TPadoB 1 KOMOMHATOPUKA
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Tema 14.
JIeMeHThbI
TeOpHHU
BEPOSITHOCTEI U
KOMOMHATOpHKA

[IpencraBnenne maHHBIX. OCHOBHBIC MOHATHS KOMOMHAaTOpukH. CoOBITHE,
BEpPOATHOCTh  CcOObITUA. CJlOXEHHE U  YMHOXKEHUE BEpOSITHOCTEH.
BeposiTHOCTHOE MPOCTPAHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEH.

VYcnoBHas BeposiTHOCTH. [IpaBmiio ymMHOXKEeHUsI BeposATHOcTe. Dopmyna
noJiHo¥ BepositHocTu. Popmyna balieca.

IIpakTuyeckasi padora. BeruucieHun BEpOSITHOCTH COOBITHS C
WCIOJIb30BAaHNEM KOMOMHATOPUKH.

IIpakTnueckasi padora. Penienue npocTelmx 3aaa4 MaTeMaTHYECKOM
CTaTUCTHUKHU.

IIpakTuuyeckas padora. Pemenue 3anay no ¢popmyie baiieca.
IIpakTuyeckasi padora. BeiunciaeHue noJiHON BEpOSITHOCTUA COOBITUH.

Tema 15.
Cayuaiinbie
BeJIMYUHBI

JluckpeTHbIe cirydaliHble BETUYMHBI U pacnpezeneHus. CoBMECTHbIE
pacnpenenenus. Pacnpenenenne CyMMbI M IPOU3BEACHUS HE3aBUCUMBbIX
CIIy4allHbIX BEJIMYHMH. MaTeMaTn4ecKkoe 0>)KMIaHUE U JUCTIEPCUS CIIydaliHON
BEJIMYMHEBI. MaTeMaTndeckoe OXXHNJaHUC U JUCTICPCHA CYMMBI cnyqaﬁme
BEJIMYUH.

bunapHas ciryyaliHasi BenuuuHa, pacrpeaenenne bepryiuu.
I'eomeTrprueckoe pacnpenenenne. buHoMHanbHOE pacpeesIeHUue U €To
cBoMcTBa. [ MnmepreomeTpuyeckoe pacipeiesieHue U ero CBOUCTBA.
HenpepeiBHble citydaiinbie BennuuHbl. [ 1oTHOCTE BeposTHOCTH. DYyHKIIHA
pacnpenenenus. PaBHomepHoe pacnpeeseHue.

ITokazarenbHOE pacnpenencHue, ero napaMmeTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe
pacnpenenenue. @ynknus Jlannaca. [lapameTpsl HOpMaIbHOTO
pacnpenenenus. [IpuMepsl ciaydailHbIX BEJIMYHH, OIYMHEHHBIX
HOPMaJIbHOMY 33aKOHY (IOTPEIIHOCTh U3MEPEHHH, POCT YeJIOBEKa).

IIpakTnyeckas padora. BoruricieHne MaTeMaTH4eCKOro 0KUIaHUS U
JUCIIEPCUH CITyYalHOW BEJIUYUHBI.

IIpakTnyeckas padora. Pemenue 3anay metogom beprysu.
IIpakTnyeckas padora. Beruncienue napaMeTpoB HOpMaJIbHbIX
pacrpeneseHuid COOBITHIA.

Tema 16.

3aKkoH 00JbIINX
qyuceJ U MOHATHE
0 CTATHUCTHYECKOM
TUI0TE3e

LentpanpHas mnpenenbHas Teopema. HepaBenctBo YeObimeBa. Teopema
UYeopimeBa u teopema bepuymnun. 3akoH OonpImmx yucen. BriOopodHbId
METOJl U3MEpPEeHUs1 BeposTHOCTeH. Ponb 3akoHa OOJBIIMX YHMCEN B HayKe,
npupone u obmecrse. KoBapuanuus nByx ciydaiHbIX BeauuuH. [lonarue o
ko3 duuuente koppensuun. CoBMECTHbIE HAOIIOACHUS JBYX CIIydalHBIX
BeIMurH. BeiOopouHsblil koadduument koppensauuu. JIunelinas perpeccus.

Cratuctuueckasg runore3a. CTaTUCTHMKAa KpUTEpUs U €€ YpOBEHb
3HauuMocTU.  [IpoBepka  MPOCTEHIIMX  THUIOTE3.  OMIIUPUYECKHE
pacupeneneHuss M HUX CBA3b C TEOPETUYECKUMHU DPACIPEACICHUSIMU.
PanroBast koppensiuusi.

IIpakTnyeckas pabora.
KOPPEJSLHH.

Bbruucnenne BbIOOpOYHOTO KO3 QHIIMEHTA

Tema 17.
JIeMeHThI
AMCKPETHOM
MAaTeMaTHKH

[Toctpoenune coorBeTcTBHM. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBHS.
buexuuu. Jluckpernas HenpepoiBHOCTD. [Ipuniun dupuxie.

KonupoBanue. J[BouuHas 3anuch.

OcHoBHble moOHATHS Teopuu TpadoB. JlepeBws. J[BomuHoe nmepeso.
Ceszaoctb. Kommonentsl cBsi3HocTH. IlyTm Ha rpade. DinepoBbl u
['aMUJIbTOHOBBI ITYTH.

IIpakTnyeckas padora. Pemenue npocrelmmx 3ajgad MaTeMaTHUECKON
CTaTUCTUKH.
IIpakTuyeckas padora. Penenue 3ana4, uCronab3ys OpuHIMI Jupuxie.
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6. TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanuzamuu comepxkanus obmeoopaszoBarebHoro yueonoro npeamera OVYII1.04
YV «Maremaruka» B mpegenax ocBoeHusi OIIOII CIIO na 6a3e OCHOBHOro oOIIEro
oOpa3oBaHus ¢ moiydeHueM cpemnero obmero obOpazoBanus (ITIICC3) makcumanbHas

yqe6Haﬂ Harpyska 06yan-OHII/IXC$I COCTAaBJIACT:

Buj yuyeOHoii padoThI O0beM yacos
O0bem 00pa3oBaTeJIbHOM MPOrPaMMBbI 206
Oos3aTesbHasi ayTUTOPHAS YU4eOHasi HAarpy3Ka 190

B TOM YHCJIC:

JEKIUU 94
MPAKTUYECKHUE 3aAHITUS 96
nabopaTOpHBIE 3aHATUS YueOHBIM MIaHOM
HE IPEyCMOTPEHO
CamocrosiTesibHasi padoTa 00y4aronerocs Y4ueOHBIM IJIaHOM
HE TPEyCMOTPEHO
Koncyabrauuu 4
IIpome:xxyTouHass arrecranus B (popme IK3aMeHa 12

7. TEMATUYECKMU IIVIAH YYEBHOI'O IPEJIMETA «MATEMATHUKA»

IIpakTu
Ne
i HaumeHoBaHue pa3iesioB U TeM Bcero Jexnus YyecKue
padoThI
l. Bsenenne | 1 -
2. DNEMEHTHI TEOPUHM MHOKECTB 7 3 4
3 DNIeMEHTHI MaTEMATUYECKOMN JIOTUKU 8 4 4
4 YpaBHEHUS 1 HEPABEHCTBA 12 6 6
5 Kopnu, crenern u morapudmsl 18 8 10
6. OyHKIMU U TpaduKu 14 8 6
7 OCHOBBI TPUTOHOMETPUU 18 8 10
g, Hauana matemaTndeckoro aHaiansa 14 8 6
9 [TepBooOpa3Has u MHTETpal 10 6 4
10. | 1IPAIMBIC M IIIOCKOCTH B IIPOCTPAHCTBE 12 6 6
11. | MHOTrOrpaHHUKH 14 6 8
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12. | Kpyrisie Tena 8 4 4
13. KoopauHatel 1 BEKTOPBI 8 6 2
14. | VI3Mepenus B reometpuu 12 6 6
DNEMEHTHI TEOPUH BEPOSITHOCTEHN U
14 6 8
15. | xom6unaTopuka
16. | CrydailHbIC BEINIHHBI 8 2 6
3aKoH OOJNBIINX YHUCEN U MMOHITHE O 4 ) )
17. | cTatuctuueckoii runorese
18, DIIEMEHThI IUCKPETHOU MAaTEMAaTHKU 8 4 4
Koncynpranuu 4
[IpomexxyTounasi arrecranus B popMe SK3aMeHa 12
HUtoro 206 94 96

8. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB JAEATEJIBHOCTH

CTYIAEHTOB
@opMsI U
METO/bI
Conepxxanue XapakTeprucTUKa OCHOBHBIX BHJIOB JIESITEIbHOCTH KOHTDOLSL
oOyueHus CTYJEHTOB (Ha YPOBHE yUEOHBIX JCHCTBUIA) P
pe3ynbTaTOB
00y4YeHHUsI
O3HaKkoOMJIEHHE C pPOJIbI0 MAaTEMATHUKH B HAyKe, TEXHHKE,
YKOHOMUKE, HH(POPMAITMOHHBIX TEXHOIOTHSIX U
BBenenue MPaKTUYECKON AesTeNbHOCTH. O3HAKOMIIEHHUE C LEJIAMHU U | Y CTHBIN OIpoc
3a/1auaMy U3y4YeHHUs MATEMATUKHU TTPU OCBOCHUU
npocdeccuii CI10 u cneuuansHocteit CIIO.
Brinonaenne apudmeTnaecKkux AeMCTBUI Ha/Il YUCIaMHU, o
YceTHBIM onpoc
couderas yCTHbIE U MMCbMEHHBIE IPUEMBI. .
N [TuceMeHHbII
PazButne Haxosxenve npuOIMmKeHHbIX 3HAYCHUH BETMYUH U OIDOC
MOHATUS O MOTPEIIHOCTEN BhIUUCICHUI (a0COMIOTHON U p
. . OneHka kayecTBa
qucie OTHOCUTEIILHON); CPABHEHUE YHCIIOBBIX BBIPAKCHUI.
10 pe3yJibTaTam
Haxoxzaenue ommbok B mpeoOpa3oBaHMsIX U K3AMOHAL
BBIYMCJICHUSIX (OTHOCHUTCS KO BCEM MYHKTaM IPOTPAMMBI).
KopHpn, O3HakoMJIEHHE C IOHATHEM KOPHSI N-i CTENEHH, VYeTHbIi onpoc
CTEIICHH, CBOMCTBAMHM PaJUKAIIOB U IPABUJIAMH CpaBHEHUS KOpHEH. | [IncbMeHHBIN
norapudmel DopMyITUpPOBAHKE ONIPEACIICHUS] KOPHS U CBOMCTB KOPHEW. | Ompoc

Beluucnenvie 1 cpaBHEHHE KOPHEH, BBIITOJIHEHHE
NPUKKIKY 3HaueHUs KopHa. [IpeoOpa3oBaHie YMCIOBBIX U
OYKBEHHBIX BBIPKEHUH, COAEpKAIINX PaTUKAIbI.
Brimonnenue pacueToB 1o ¢popmysnam, CoaepKalM
paauKabl, OCYIIECTBIIsAI HEOOXOIMMBbIE MTOICTAHOBKU U
npeoOpaszoBanus. OnpesesieHne paBHOCHIBHOCTH

OreHkKa KayecTBa
0 pe3yJbTaTaM
JK3aMeHa
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BBIPAKCHUM C pagukanaMu. Pemmenue nppanroHaabHbIX
yYpaBHEHUH.

O3HaKOMJIEHHE C IOHATHEM CTENEHU C JEHCTBUTEIbHBIM
MIOKAa3aTeJIeM.

HaxoxneHue 3Ha4eHU CTENIEHU, UCIIOIb3YS IIPU
HEOOXOMMOCTH UHCTPYMEHTaIbHbIE CPEICTBA.
3anuchIBaHUE KOPHS N-i CTETNIEHU B BUJIE CTENIEHU C
JTPOOHBIM TIOKa3aTeseM U Ha00OPOT.

DopmyJIMpOBaHUE CBOMCTB CTENEHEN. Boiuncinenue
CTENEHEN ¢ PallMOHAIIbHBIM IIOKA3aTeNIEM, BBIITOJIHEHHE
IIPUKUIKY 3HAYEHUS CTEIIEHH, CPABHEHHUE CTEIICHEM.
[IpeoOpazoBanme YNCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COZEpKAIIMX CTENEHU, IPUMEHSS CBOMCTBA. Pemenue
MIOKAa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB.
O3HakoOMJIEHHME ¢ IPUMEHEHNEM KOPHEN U CTENIEHE! IpH
BBIYHMCIICHUH CPEHUX, JEJICHUN OTPE3Ka B «30JI0TOM
cedyeHun». PelieHne NpukiIaaHbIX 3a/1a4 Ha CI0XKHbBIE
MIPOLICHTHI

Brimonnenue npeobpazoBaHuii BEIpAXKEHUH, TPUMEHEHHE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTETICHEH U
J0rapuQpMOoB.

Ornpenenenne 00J1acTH JOMYCTUMBIX 3HAYCHUI
JorapupMUUIECKOro BeIpakeHus. Perenue
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.
[TocTtpoeHue rpaKOB CTETIEHHBIX, TOKA3aTEIbHBIX U
jgorapuMudeckux GyHKIui.

OCHOBBI
TPUTOHOMETPHH

W3ydeHue painaHHOrO0 METO/1a U3MEPEHUS YIIIOB
BpaIlCHUS U UX CBSI3M C TPpayCcHON Mepoi. M3o0pakeHue
YIJI0B BPALEHMsI HA OKPYKHOCTH, COOTHECEHUE BEIUUNHBI
yria ¢ ero pacnonoxenuem. @opMyaupoBanue
OTIpeIeIeHU i TPUTOHOMETPHUECKUX (DYHKIMI JJIS1 YTIIOB
IIOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIBHOTO
TPEYrojibHUKa 1 00BSICHEHUE UX B3aUMOCBSI3U
IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB
JUISL BBIYMCIICHUS 3HAUEHUH TPUTOHOMETPUUECKUX
(GYHKIIMIMA 110 OJTHON U3 HUX

N3yueHre OCHOBHBIX (DOPMYJ TPUTOHOMETPHH: (POPMYITBI
CJIO’KEHUSI, yIBOCHHUS, IPe0OPa30BaHUsI CyMMbI
TPUTOHOMETPUYECKHUX (PYHKLUH B IPOU3BEICHHUE U
IIPOM3BENICHUS B CyMMY U IIPUMEHEHUE IIPU BBIYUCIICHUN
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOILEHUS €ro.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUHU TOUYEK HA
€AVMHUYHOU OKPYKHOCTU U IIPUMEHEHHUE UX JJIS BBIBOJA
dbopMyI ipUBeICHUS

Pemenue no gpopmynam 1 TPUrOHOMETPUYECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[TpumeHeHne o0ImKX METOJIOB PELICHNUs ypaBHEHUI
(mpuBeneHME K IMHEHHOMY, KBaAPAaTHOMY, METOJ
pa3IoKEeHUs] HA MHOXKUTENH, 3aMEHbI [IEPEMEHHON) IpU
pPELICHUU TPUTOHOMETPUYECKUX YPABHEHUHN. Y MEHUE
OTMEYaTh Ha Kpyre peleHus] IPOCTEUIINX

YceTHBIM onpoc
IInceMeHHbBIH
onpoc

OreHka KayecTBa
0 pe3ybTaTaM
9K3aMeHa
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TPUTOHOMETPUUYECKUX HEPABEHCTB
[TocTpoenne rpagukoB TPUTOHOMETPHUECKUX (PYHKITHH.
O3HaKOMJICHHE C TIOHSATHEM O0PaTHBIX
TPUTOHOMETPUUYECKUX (PYHKITHHA.

N3yueHue onpeieneHnii apkCuHyca, apKKOCHHYCa,
apKTaHTeHca Yncia, GOpMyIUpPOBaHUE UX, H300paKCHHE
Ha €IMHUYHON OKPY>KHOCTH, IPUMEHEHHE TPU PEUICHUH
YpaBHEHUH.

O3HaKOMJIEHHE C IOHSATUEM YUCIOBOU
HIOCJICIOBATEIILHOCTH, CIIOCO0aMH ee 3aJaHus,
BBIYUCICHUAMU €€ YJICHOB.

O3HaKOMIICHHE C TIOHSATHEM IIpeerna
nocienoBarenbHOCTH. O3HAKOMIIEHUE C BHIYMCICHUEM
CYMMBI OECKOHEYHOTO YHCJIOBOTO Psifa Ha MpUMepe
BBIYUCIICHHSI CyMMbI O€CKOHEYHO YOBbIBAIOIIEH
reOMETPUIECKON POTPECCHH.

Pemenue 3a1a4 Ha npuMeHEeHUE POPMYIIBI CyMMBI
0ecKOHEYHO yOBIBAIOIIECH reOMETPUIECKON POrpeccun
O3HaKOMJIEHHME C IOHATHEM ITPOU3BOJHOM.

N3ydenue u GopMyIHpoBaHHE €€ MEXaHHIECKOTO U
TreOMETPUUECKOTO CMBICTA, U3yYCHHE AITOPUTMA

YceTHBIM onpoc

Hauao BBIUHCIICHUSI IPOU3BOIHOM HA MIPUMEPE BbIUNCICHUS [TuceMeHHBIN

MTHOBEHHOM CKOPOCTH M YTJI0BOTO KO3 duimenrta OIpoc
MaTeMaTHYECKO .

KacaTeJIbHOM. OnenHka KayecTBa
ro aHaJu3a .

CocraBieHne ypaBHEHHUS KacaTelIbHOI B 001IIeM BH/IE. 0 pe3yJbTaTam

YcBoenue mpaBuil JuddepeHInpOBaHUs, TaOIUIbI HK3aMeHa

IPOM3BOHBIX JIEMEHTAPHBIX (PYHKIHMIA, IPUMEHEHUE IS

nuddepennpoBanys GyHKIIUN, COCTaBJICHHS YPaBHECHUS

KacaTeJIbHOM.

W3y4deHue TeopeM O CBS3H CBOMCTB (YHKIMH U

IPOU3BOTHON, POPMYIIUPOBKA UX.

[TpoBeneHue ¢ MOMOUILI0 TPOU3BOAHON UCCIIEOBAHUS

GbyHKIMH, 3a1aHHON (hOpMYITOi.

YcTaHOBJIEHHE CBSI3U CBOMCTB (DYHKIIMU U MPOU3BOIHOM

10 UX rpaduKam.

[TpumeHeHre MPOU3BOIHOMN Ui PelIeHUs 3aa4 Ha

HAaXOKJCHHE HaUOOJIBIIET0, HANMEHBIIETO 3HAYEHUS U Ha

HAX0XJICHUE IKCTPEMyMa.

O3HakoMJICHHE C TIOHSATHEM MHTErpana u nepBoodpasHoii. | CamocrosiTenpHa

W3ydenue mpaBuiia BEIUKMCICHUS IEPBOOOPA3HON 1 g pabota

teopeMbl HptoToHa— JlelOHuma. @pOHTaTIBHBIN
Wuterpan u ero | Pemenue 3a1a4 Ha cB3b epBOOOPa3HOI U ee orpoc
[IPUMEHEHUE IIPOM3BOJHOMN, BBIUMCIIEHHE IEPBOOOPA3HOM JIJIs1 JTaHHOM NunuBunyansHas

GyHKIIHAH. pabora 1o

Pemenue 3a1a4 Ha IpUMEHEHUE UHTETpaa JUIst KapTO4KaM

BBIYMCIICHUA (bHSI/I‘IeCKI/IX BCJINYHH N HJ'IOH.[&,I[GIZ.

TectoBas pabota

®opMyIUpOBKa U MPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB
B3aUMHOT'O PACTIOJI0KEHHS PSIMBIX U TUIOCKOCTEH.
PacnioznaBaHue Ha yepTexax ¥ MOJEISIX Pa3IMUHBIX
CJIy4aeB B3aMMHOTI'O PACHOJIOKEHUS IPSIMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CYKICHHI.
DopMyIMPOBAHKE ONIPEACIICHUM, TPU3HAKOB U CBOICTB
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IIpsimMble 1
IUIOCKOCTH B
IIPOCTPAHCTBE

napauieIbHbIX U NEPHEHAUKYIISIPHBIX IIOCKOCTEH,
JBYTPAaHHBIX U JIMHEHWHBIX YTJIOB.

BrinonHeHue nocTpoeHus yrioB MEXAY MPsIMbIMU,
IPSIMOM M INTIOCKOCTBIO, MEKY INTIOCKOCTSIMU I10
OMMCAHUIO U PACIIO3HABAHHME MX HA MOJCIIAX.
[IprMeHeHre NpU3HaKOB U CBOMCTB PACIIOIO0KEHUS
NPSIMBIX U IJIOCKOCTEH MpU PEIICHUH 3a/a4.
N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBaHUE Ha
MOJEJIAX NEPIEHANKYJISPOB U HAKIIOHHBIX K MIIOCKOCTH,
MPSIMBIX, APAJIEIbHBIX IIIOCKOCTEN, YTIIOB MEXKAY
IPSMOM U TNTIOCKOCTBIO M 000CHOBaHHE IOCTPOCHUSI.
Pemenue 3a1ay Ha BBIYUCIIEHUE TEOMETPUUECKHUX
Benn4YrH. ONUChIBAHUE PACCTOSIHUSA OT TOUKH J10
IJIOCKOCTH, OT HNPSIMOU 10 TNIOCKOCTH, MEXKIY
MJIOCKOCTSIMU, MEX1Y CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MeX1y MPOU3BOJILHBIMU (PUTYpaMU B TPOCTPAHCTBE.
DopMyITHPOBAHNUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O
PacCTOSIHUSX (TEOPEM CYIIIECTBOBAHHUS, CBOMCTBA).
N300paxeHne Ha YepTekax U MOJICISIX PACCTOSHUS U
0o0ocHOBaHUE CBOWX CyxaeHu. OnpeneneHue u
BBIYMCIICHUE PACCTOSIHUY B IIpocTpaHcTBe. [IpuMenenune
dbopMyI U TeOpeM MIaHUMETPHUH 7Sl pelIeHHs 3a/1a4.
O3HakoMJIEHHE C OHATHEM NapaJlIeIbHOTO
MPOEKTUPOBAHUSA U €ro cBoricTBaMu. opmynupoBaHue
TEOPEMBI O IUIOIIAU OPTOrOHAIBHON NPOEKLINN
MHOT'OYTOJIbHUKA.

[TpumeHeHue Teopuu A7s1 000CHOBAHUSI TOCTPOSHHUH U
BBIYUCIICHU. APTYMEHTUPOBAHUE CBOUX CYXKJICHHI O
B3aMIMHOM DACIIOJIOKCHUU MTPOCTPAHCTBEHHBIX (QUTYD.

YeTHBIM o1poc
IInceMeHHBIN
onpoc

OrneHKa KauecTBa
0 pe3yJbTaTaM
JK3aMeHa

Koopauuatsl u
BEKTOPBI

O3HakoMJICHHE € IOHATHEM BeKTopa. M3ydyeHue
JIEKapTOBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPIMHATAM TOYEK U
IUIOCKOCTEH, HaXO0KICHHE KOOpAUHAT To4eK. Haxoxnenue
YPaBHEHUH OKPYKHOCTH, c(hepbl, IIOCKOCTH.
Brpruucnenue paccTosHUNM MEXKy TOYKAMH.

W3ydeHne CBOMCTB BEKTOPHBIX BEJIMYUH, IPaBUII
Pa3oKEeHNsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPABWJI HAXO0XKICHUS KOOPAMHAT BEKTOPA B IPOCTPAHCTBE,
IIpaBUJI ICUCTBUM C BEKTOPaMHU, 3aJaHHBIMU
KOOpPJMHATAMH.

IIpuMeHeHne Teopuy NpU PEIICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOpaMH. M3ydeHne cKaasipHOTro Npou3BEACHUS
BEKTOPOB, BEKTOPHOI'0 YPAaBHEHHUSI IIPSIMOU U IIJIOCKOCTH.
IIpuMeHeHne TeOpUH NpYU PELICHUH 3a/1a4 Ha JEHCTBUA C
BEKTOpPaMHU, KOOPIAWHATHBINA METOJI, IPUMEHEHUE BEKTOPOB
JUISL BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHHM.
O3HaKOMJIEHHE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKECHHUHU MIPSIMBIX U
IJIOCKOCTEH € UCIIOJIb30BAHUEM BEKTOPOB.

YceTHBIM onpoc
IInceMeHHbBIH
onpoc

OreHka KayecTBa
0 pe3yJbTaTaM
9K3aMeHa

OrnrcaHne U XapakTEPUCTUKA Pa3TUIHBIX BUIOB
MHOTOI'PAHHUKOB, IEPEUNCITICHUE UX DJIEMEHTOB U
CBOMCTB.
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MHororpaHHuk
U U KPYyTJIBIE
Tena

N300paxeHrne MHOTOIPAaHHUKOB U BBITTOJIHEHUE
MOCTPOEHHUS Ha N300paKEHUAX U MOJEIIAX
MHOTOIPAaHHHUKOB.

Brrunciienre TMHEHHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALUIX, APTYMEHTUPOBAHUE
CBOUX CYXJCHUHN. XapaKTEPUCTHKA U N300paKCHHE
CEYEeHMSsI, pa3BEPTKU MHOTOTPAaHHUKOB, BHIYUCIICHHUE
TJIOIIA/ICH TOBEPXHOCTEH.

[TocTpoeHne npocTelInx ceueHuit Kyoa, mpu3Msl,
nupamubl. [Ipumenenre (GakToB U CBEACHUN U3
TJIaHUMETPUH.

O3HakOMJICHUE C BUIaMU CUMMETPHUH B MPOCTPAHCTBE,
dbopMynupoOBaHUE OTPECICHUI U CBOWCTB.
XapakTepucTrKa CUMMETPHH TeJl BpPALLICHUS U
MHOTOIPAaHHHUKOB.

[IprumeHeHre CBOMCTB CUMMETPUHU MPH PEILICHUH 3a]1a4.
Hcnonb30Banue MpruoOpPETEHHBIX 3HAHUH /TS
WCCJIEIOBAHMS U MOJIETTMPOBAHMS HECIOXKHBIX 3a/1a4.
N300paxeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBITTOJIHEHUE
PUCYHKOB IO YCJIOBHSM 33]1a4

O3HakoMJIEHHE C BUAAMU TeJl BPaILEHUSs,
dbopMyIMpOBaHKE X ONPEICTICHUN U CBOMCTB.
DopMyITHUPOBAHUE TEOPEM O CEUYEHUU IIapa MIIOCKOCTHIO U
IUIOCKOCTH, KacaTeabHOMU K chepe.

XapakTepucTuka U n300pakeHHe TN BPAIICHUS, UX
pa3BEPTKH, CEUCHHUS.

Pemenue 3aga4 Ha TOCTPOCHUE CEYEHNI, BBIYUCIICHUE
JUTUH, PACCTOSIHUM, YIJI0B, Tuiomanen. [Iposenenue
JIOKa3aTeNIbHBIX PACCYKICHUM MpU PEIICHUH 3a/1a4.
[IprumeHeHre CBOMCTB CUMMETPUH MPH PEIICHUH 33/1a4 Ha
TeJa BpaIleHUs, KOMOMHAIIUIO TEJ.

N300paxeHre OCHOBHBIX KPYTJIBbIX TEJ U BBIOJIHEHUE
PUCYHKA IO YCJIOBHIO 3a/1a4u

O3HakoOMJIEHHE C MOHITUAMH IJIOAAN U 00beMa,
AKCMOMaMH U CBOMCTBaMHU.

Penrenue 3ama4d Ha BEIYHCICHUE IUIOMIANEN INIOCKUX
¢buryp ¢ npuMeHeHHEM COOTBETCTBYIOIUX (HOpMYIT U
¢dakToB u3 mianuMeTpuu. Mzyuenue teopem o
BBIYHCIICHHH 00bEMOB MPOCTPAHCTBEHHBIX TEJ, PEIICHUE
3a/1a4 Ha MpUMeHEeHHE GOPMYIT BEIYUCIECHUS 00HEMOB.
N3zyuenne GopMyn 171l BBIYUCICHUS TUTOLIAIeiH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BPALLIECHHUS.
O3HaKOMJIEHHE C METOJIOM BBIUUCIICHUS TUIOIIA N
noBepxHocTu cdepsl. Pemenue 3a1au Ha BhIYUCIICHUE
IO TOBEPXHOCTH NIPOCTPAHCTBEHHBIX TEJ.

YceTHBIM o1poc
IInceMeHHbBIH
onpoc

O1neHKa KauecTBa
0 pe3yjbTaTaM
JK3aMeHa

Komb6unaropuk
a

N3ydenue npaBuina KOMOMHATOPUKHU U IPUMEHEHUE TIPH
peneHn KOMOWHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 33/1a4 METOIOM TIepedopa u 1Mo
NPaBUITY YMHOXKCHHUS.

O3HaKOMIICHHE C MOHATHAMHU KOMOWHATOPHKH:
pa3sMeleHUIMHU, COYETaHUSIMHU, TIEPECTAHOBKAMH U
dopmynamu st ux BeraucieHus. OObsiCHEHHE U

YceTHBIM opoc
IInceMeHHbBIH
onpoc

OreHka KadyecTBa
0 pe3yJbTaTaM
9K3aMeHa

21




npuMeHeHne GopMyIl I BEIYUCICHHS pa3MeIleHHIH,
MEPECTAaHOBOK M COUETAHUH MPH PEIICHUH 3a/1a4.
O3znakomiuenue ¢ OnHoMoM HbIOTOHA U TPEYTOJIbHUKOM
[Tackans. Pemenue npakTu4eckux 3aaad ¢
MCIOJb30BAHUEM TIOHATUH U MPaBUI KOMOWHATOPHUKH.

DJIEMEHTEI

M3y4eHne KI1acCU4eCKOro ONpeaeIeHus BEPOSTHOCTH,
CBOMCTB BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccmoTpenne npumMepoB BBIUNCICHHS BEPOSITHOCTEM.

YeTHBIM o1Ipoc

o . IIluceMeHHBbIH
TEOpUHU Pemenue 3a1au Ha BRIYHMCIICHUE BEPOSTHOCTEH COOBITHH. OIIDOC
BeposTHOCTEH U | OCHOBHBIC 33]]a4l MATEMAaTHYECKON CTaTHCTUKH. p
O1leHKa KayecTBa
MaTeMaTuiecko | O3HAKOMJICHHE C MIPE/ICTABICHHEM YUCIIOBBIX JAHHBIX U

U CTaTUCTUKU

0 pe3yJbTaTaM

UX XapaKTePUCTUKAMH.
Pemenune npakTrueckux 3agad Ha 00pabOTKY YHCIOBBIX
JIAHHBIX, BBIYHUCIICHHE UX XapAKTEPHCTHK.

OK3aMCHa

9.YYEBHO-METO/IUYECKOE U MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOI'O IIPEIMETA
«MATEMATHUKA»

OCHAIIIEHHOCTD CIEMUAILHBIX
MIOMEINIEHUH U ITIOMEIEHNN I
CaMOCTOSITENTLHOU paboThI

Ne | HanMeHnoBaHue crieliaibHBIX TOMEIEHUN U
/0 | TOMEUICHUH JJIsi CAMOCTOSITETIbHON paboThI

1. ocka yueOHast

2. Pabouee mecTo mpernogaBaTes

3. Kowmmuiekr yueOHoi Mebenu Ha 25 yer.
4. Harnamgusie mocodus

S.IInakatel TEMATHYECKHE
6.CranmoHapHbIit MYJIbTUMEAUHHBIN
KOMIUIEKT

7. Hoctyn B cetb UaTEpHET: Wi-Fi-TOUuKa
JIOCTYTIA C TMPOITYCKHOW CITIOCOOHOCTHIO
100M6wurT\c.

Kabuner mareMaTu4ueckux JUCIUILIUH:
yueOHast ayJUuTOpus JIJIsl IPOBEICHUS 3aHATUI
BCEX BUJOB, B TOM YHUCJIE IPYIIIOBBIX U
VHIUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO

1 |KOHTpOJIA ¥ MPOMEKYTOYHOM aTTECTALUH

414056, ActpaxaHckasi 00JI1acTh, T.
Actpaxanp, yin.Tarumesa, 18-6, nurep b,
atax 2, nomemenue Ne 204

Kabuner niis camocTosTenbHOM paboThi 1. KomrmutekT yueOHo# Mebenu Ha 25 ver.

2.Komnbrotep B komiuiekre 10 mr.
3. Hoctyn kK “HGOPMAIIMOHHO —
TEJIEKOMMYHHUKAIIMOHHOM CETH
«HTEepHEeT»

414056, ActpaxaHckasi 00JacTh, T.
Actpaxanb, yn. Tarumesa, 18-0, nutep E,
stax 3, momenieHue Ne308

10. PEKOMEHAYEMAS JIMTEPATYPA

a) OCHOBHAas y4ueOHas TuTeparypa:

1. Anumo 1. A., Konsirun FO. M., TkaueBa M. B. u np. Martemaruka: anredpa u
HayaJla MaTeMaTHYEeCKOro aHainu3a, reomerpus. AnreOpa M Hauyajga MaTeMaTHUYECKOIo

ananuza. 10—11 knaccel: 6a30BbIi U yrayoi. ypoBHM — 3-¢ u3f. - M., 2016. - 463 c.-
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ISBN 978-5-09-037071-4
2. Aranacsu JI.C., Byry3oB B.®., Kagomuer C.b. u ap. Maremaruka: anredpa u

Hayajla MaTeMaTudyeckoro anaiusa. ['eomerpusi. ['eomerpus (0a30BbId U yriIyOJIEHHBIN

ypoBHH). 10—11xmaccel. — M., 2018. - 256¢.- ISBN 978-5-09-053287-7
0) JONMOJIHUTENIbHAS yuyeOHas urepaTypa (B T.4. CJIOBapH):

1. Hukonbckuit C.M., IloranoB M.K., PemernukoB H.H. u ap. Maremaruka:
anreOpa W HaJalla MaTeMaTHYECKOro aHalm3a, TreoMeTpus. Auredpa © Hadaja

MaTeMaTudeckoro ananuza. 10 kimacc: 6a30BbIi U yriryoil. ypoBHH — 4-¢ u3a. - M., 2017.

- 431c.- ISBN 978-5-09-045949-5

2. Hukonbckuit C.M., IloranmoB M.K., PemernukoB H.H. u ap. Maremaruka:
anreOpa M Hayajlla MaTeMaTU4YEeCKOro aHaluz3a, TreoMeTpus. Aunredpa M Hayana

MaTeMaTh4eckoro ananmsa. 11 kmacc: 6a30BbIi U yriryoi. ypoBau — 4-¢ u3a. - M., 2017.

- 464c.- ISBN 978-5-09-047233-3
B) MepeUYeHb y4eOHO-METOINYECKOTO 00ECTICUEHUS:

1. bensBuera JI.B., UykanoBa JI.LA. VYdeOHO-mMeTOIMUECKOE TMOCOOME IS
MPaKTHYECKUX PabOT Mo MaTeMaTuke Jisl cTyAeHToB 1 kypca. Actpaxanb. KCud ATACY

2022 r.

') HHTEPHET-PECYPCHI:

1.I'azera «Marematuka» M3narensckoro qoma «IlepBoe ceHTIOps»

http://mat.1september.ru

2.Marematuka B OTKPBITOM KOJIJIEIKE

http://www.mathematics.ru

3.Allmath.ru — Bcsg MatremMaThka B OJHOM MECTE
http://www.allmath.ru_
4.Exponenta.ru: 00pa3oBaTeibHbI MAaTEeMaTHYECKUI CalT

http://www.exponenta.ru

5.Bcs snemenTapHas mateMatuka: CpeHsisi MaTeMaTUYeCKasi MHTEPHET-IIKOJIa

http://www.bymath.net
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6.I'eomeTpuyeckuii moprai

http://www.neive.by.ru

7.3amauu o reoMeTpun: HHHOPMAIIMOHHO-TTIOMCKOBAsi CUCTEMA

http://zadachi.mccme.ru

8.3aauHuK IS TOATOTOBKY K OJIMMITHAIaM IO MaTeMaTHUKE

http://tasks.ceemat.ru

9.Maremaruka on-line: cnpaBoyHasi HH(OpPMAIUS B TOMOIIb CTYACHTY

http:// www.mathem.hl.ru

10.MaTtemaTuka B IOMOIIb MKOJBHUKY U CTYACHTY (T€CTHI IO MaTeMaTuke online)

http://www.mathtest.ru

11.Meroauka npernogaBaHvs MaTEMaTUKU

http://methmath.chat.ru

12.Caut anementapHoi MaremMaTuku Jmutpus ['ymuHa

http://www.mathnet.spb.ru

13.lHTepHET - MOJAepKKA YUUTENIeH MaTeMaTUKU. 31€Cb MOXKHO HANTH 3JIEKTPOHHBIE
KHHTH, BUJICOJICKITUH, PA3JIMYHbIC TI0 YPOBHIO M TEMAaTHKE 3aJa4H, HICTOPUHU U3 KU3HH
MaTE€MaTUKOB. YUHTENs HAWAyT MaTepualbl JUisl YPOKOB, O(PHUIIMAIbHBIC JTOKYMEHTHI
MunucrepcTBa 00pa3oBaHus U HaAYKH, HEOOXOANMBIE B padoTe.

www.math.ru

14. www.fcior.edu.ru (MadopManmonHbie, TPEHUPOBOYHBIE I KOHTPOJIHHBIC

MaTepHuabl)

15.www.school-collection.edu.ru

1) JICKTPOHHO-OMOIMOTEYHBIE CUCTEMBI:

1. OnexTponno-o6ubnuoTeunas cucrema «[PRbooks» (http:/www.iprbookshop.ru/)

2. O6pa3oBatenbHO-U3aTeabCckuii  1HeHTp «Axkamemus» (http://www.academia-

moscow.ru /)

11. OCOBEHHOCTHU OPTAHU3 AU OBYYEHUA 1JIs1 UHBAJINIOB U
JIMI C O'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 3IOPOBbSA

I[J'If[ 06yan0mec;1 N3 4Y1CJia MHBAJIWAOB U JINI] C OIrPaHUYCHHBIMH BO3MOXKXHOCTAMHA
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3I0pOBbsi Ha OCHOBAaHMM THCHMEHHOTO 3asBIICHUS Y4YeOHBIN mpeameT «MareMaTukay
peanu3yeTcss ¢ y4eToM OCOOEHHOCTEH MCUXO(PU3UUECKOT0 Pa3BUTHSI, WHIAMBUIYAJTbHBIX

BO3MOXKHOCTEH U COCTOSIHUS 3I0POBBSA (J1ajiee — MHANUBUYaTbHBIX OCOOEHHOCTEN ).

12. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
NNPEAMETA

KOHTpOJ'H) M OLCHKA PC3yJIbTAaTOB OCBOCHMHA y‘-IC6HOFO npecaMeTa OCYIICCTBIIACTCA
MIpCroAaBaTCjicM B IIPOHCCCC IIPOBCACHUA IIPAKTHUYCCKHX 3aHHTHﬁ, TCCTUPOBAHHA, A

TAKIKC BBINMOJIHCHUA CTYACHTAMU NWHAWBUAYAJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ.
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