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1. HIOACHUTEJIBHAA 3AIIMCKA

PaGouas mnporpamma o06meoOpa3oBaTenbHOro yuyebHoro mnpeamera OVYIIL.04
Marematuka npegHasHadueHa [ uszydeHus wMarematukn B KCuD AI'ACY npu
peanm3auu 00pa3oBaTEIBLHON MPOTPaMMbl CPEIHETO O00Iero oOpa3oBaHUs B Tpeeax
OCBOECHHUSI OCHOBHOM mpodeccuoHanbHOi obOpazoBaTenbHOM mporpammbl CITO (OITOII
CIIO) na 06a3e OCHOBHOro 00IIEro 0O0pa30BaHMs MPU MOArOTOBKE KBATH(PUIUPOBAHHBIX
CIEIUAIMCTOB CPEHETO 3BeHa 3a04HOM (HOpPMBI 00YUEHUSI.

Pabouas nporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oodiero
oOpa3oBaHUs, TMPEABSIBISEMBIX K CTPYKTYype, COACPKAHUIO M pe3yJbTaTaM OCBOCHHS
yueOHoro npeamera OVYIL.04 ¥V «MaremaTuka», B COOTBETCTBUHM ¢ PekoMeHIanusaMu mo
OpTraHM3allMd TIONyYeHHUs CpeaHero oOmero oOpa3oBaHHs B MpeAenax OCBOCHUS
o0pa3oBaTeIbHBIX TMPOrpaMM CpeaHero mpodeccHoHaIbHOTO 00pa3oBaHMsS Ha 0ase
OCHOBHOTO o00111er0 o0pa3oBaHusi ¢ ydeToM IIpumepHOl OCHOBHOW 00pa30oBaTEIbHOU
nporpaMMbl CpeJHEro oOmiero oOpa3oBaHUs, OJOOPEHHON pelleHueM (eaeparbHOro
y4eOHO-METOIMYECKOT0 00bEIMHEHUS 110 00IIeMy 00pa3oBaHUIO (MPOTOKOI OT 28 HIOHS
2016 1. No 2/16-3).

Copepxanue pabouedl mporpamMMbl  ydeOHOTO mpeamera  «MareMaTukay
HaIPaBJICHO HAa JOCTHKEHUE CIICAYIONINUX IIEJICH:

e oOecrieueHrne CcHOPMUPOBAHHOCTU MPEACTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHUX (haKTOpax CTAHOBJICHUS MaTEMATHKH;

e o0OecrieueHus c(hOpPMUPOBAHHOCTH  JIOTUYECKOTO, AITOPUTMUYECKOTO u
MaTEMaTUYECKOTO MBIILICHUS;

e obecreuenus cHOPMUPOBAHHOCTA YMEHHH NPUMEHSATHh MOJYYEHHBIC 3HAHUS TPU
pElIeHUH Pa3InYHbIX 3a/1ay;

e oOecrieueHus C(POPMUPOBAHHOCTH TPEJCTABIEHUH O MaTeMaTUKe KakK YacTu
OO0IIEYEITOBEYECKON KYIbTYPhI, YHUBEPCATBHOM SI3BIKE HAYKH, ITO3BOJISIOIIEM OIMHUCHIBATH
U U3y4aTh peajbHbIe MPOIECCHI U SABJICHMUS.

[Iporpamma  Moxker UCIIOJIb30BaThCS IPYTUMU npodeccruoHaIbHBIMU
o0pa30oBaTeIbHBIMU OPTaHU3ANUAMH, PEATU3YIONMMUA 00pa30BaTEIbHYI0 MPOTPAMMY

cpeaHero obmiero odpazoanus B npeaenax ocBoenus IIICC3 CIIO na 6a3e 0CHOBHOIO



obmero oOpa3oBaHHs — MPOTPaMMbI IIOATOTOBKH CIEIMAIIMCTOB CpPEIHEr0 3BEHA

(IIIICC3).

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

CJIIOKUBIIIUMCSI YCTOHYUBBIM COJIEp)KaHUEM M OOIMMU TpeOOBaHUSIMU K TOJATOTOBKE
0o0y4Yarommxcs.

IIpu ocBoenuun crenuaibHocTu 21.02.05 3eMenbHO-UMYIIECTBEHHBIE OTHOIICHUS
CIIO maremaTuka u3ydaercsi Oojiee yriiyOJeHHO, Kak MpO(HIbHBIM Y4EOHBIM MpeaMeT,
YYHUTHIBAIOIAS CTIEIIU(UKY OCBAUBAEMOM CIIEIUATHHOCTH.

DTO BBIpAXKAETCS B COACPKAaHUU OOYyUCHUS, KOJIMYECTBE YACOB, BBIJCISEMBIX HA
M3YUYCHHUE OTACJIBHBIX TEM MPOrpamMMbl, IIyOMHE WX OCBOCHHS CTYJICHTaMH, 00beMe U
XapakTepe MPaKTUYECKUX 3aHSATUM.

OOmme 1enu H3y4eHUsT MaTEeMaTUKW TPAJUIMOHHO pEAM3YIOTCS B UEThIpEX
HaIpaBJICHUSX

e o0uiee nmpeacTaBieHue 00 UAesX U METoJax MaTEMATUKU;
* HMHTCIUICKTyaIbHOE Pa3BUTHE;

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

* BOCIIUTATEIbHOE BO3JICHCTBUE.

[Tpodunuzamnust 1eneil mMareMaTH4ecKoro oOpa30BaHUS OTpakaeTcss Ha BBIOOpE
MPUOPUTETOB B OpraHU3alMK y4eOHOH NeATeabHOCTH oOywatomuxcs. st coruanbHO-
PKOHOMHUYECKOTO Mpoduis mpodeccruoHaaTsHOT0 00pa3oBaHus BRIOOD IIeJiel CMemaeTcs B
parMaTuyeckoM HalpaBJiICHUHM, MPEAyCMATPUBAIONIEM YCHUJICHHE ¢  paclIpeHue
MPUKJIAHOTO XapaKTepa HM3yYCeHHUS MaTEMaTHKH, TMPEUMYIISCTBEHHON OpHEHTAIMHM Ha
QITOPUTMHUYECKHUI CTHIIb TTIO3HABATEILHOMN JCSITEIILHOCTH.

N3yyenue MareMaTukud Kak MNpopuiIbHOro 0011e00pa3oBaTebHOIO YYeOHOro
MpEeIMETa, YYUTBHIBAIOIIETO CIEeNMU(PUKY OCBAaMBAGMBIX CTYJICHTAMH  CHCIIHAIBHOCTH
21.02.05 3eMenbpHO-UMYIIIECTBEHHBIE OTHOIIEHHUS, 00ECIIeUYNBACTC:

+  BBIOOPOM PA3TMYHBIX MOJXO0B K BBEICHUIO OCHOBHBIX IMOHSATHUA;

« (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
aTTeCTAIINH.

3. MECTO YUYEBHOTI'O IIPEJIMETA B YYEBHOM IIVIAHE
VYuebnnrit mpeamer OVIL.04 V «Marematukay BXOJUT B COCTaB MPEIMETHOM

obmactn «Marematnka W WHGOpPMATHKAa» W U3yYaeTcs Ha YIIIyOJIEHHOM YPOBHE
obmeoOpazoBarenbHOro 1ukia yuyeonoro miana OIIOIT CITIO na 6a3e 0ocHOBHOTO 0011IeTO
oOpa3oBaHus ¢ Moy4deHueM cpennero oobmiero oopazosanus ([IIICC3).

B yueonom mnaune [MIICC3 yuebnoro npeamera OYIL.04 V «MaremaTuka» BXOAUT
B cocTaB oOmmx oOmeo0pa3oBaTeIbHbIX YYEOHBIX MpPEIMETOB, (OPMHpPYEMBIX U3
oOsi3aTenbHbIX NpenMeTHbix obnacteir ®I'OC cpeanero oOuiero oOpazoBaHMs, s

cnenuanbHocter CITO cooTBeTcTBYIOMIETO POt MpodeccHoHaILHOr0 00pa30BaHMUs.

4. PE3YJBbTATBI OCBOEHHUSA YYEBHOI'O ITPE/IMETA

OcBoeHnne cojaepxkaHusi yudeOHoro mpeamera «MaremaTukay oOecrieuyuBaeT
JOCTH)KEHUE CTYJACHTAMH CIIECIYIONINX PE3YIbTATOB:
* JIUYHOCHHDIX:
- HABBIKM  COTPYJIHMYECTBA CO CBEPCTHHKAaMH, JETbMH MJIAJIIEro BO3pacTa,
B3pOCIBIMU B 00pa3oBaTelIbHOM, OOIIECTBEHHO IOJE3HOH, MCCIEI0BaTEIbCKOM,

HpOGKTHOﬁ H JpYyTIrux BUAaX JCATCIbHOCTH,



- HPABCTBEHHOE CO3HAHWE W TOBEJCHUE HA OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX
LICHHOCTEM;

~ TOTOBHOCTh M CIOCOOHOCTH K OOpa3OBaHUIO, B TOM YHUCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUU BCEH JKU3HH, CO3HATEIIHFHOE OTHOIICHUE K HEMPEPHIBHOMY 00pPa30BaHUIO KaK
YCJIOBUIO YCIIEIIHON NMPOoGeCCUOHAIBHOM U OOIIIECTBEHHOU €SI TEIHbHOCTH;

~ OCO3HAaHHBIA BBIOOp Oyaymielr mnpodeccud W BO3MOXKHOCTEH — peanu3aiuu
COOCTBEHHBIX >KM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPOo(heCCUOHATBHON NEITeTbHOCTH KaK
BO3MOXXHOCTH Y4YaCTHUsSl B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX,
OOIIEHAITMOHAIIBHBIX MPOOIIEM;

MeEManpeomMemHvix:

~ YMEHHUE CaMOCTOATENbHO OMNPEEsATh IENU ACATEILHOCTA W COCTAaBJISATH IUIAHBI
JEATEeNIbHOCTH; CaMOCTOSITENIbHO OCYUIECTBIIATh, KOHTPOJMPOBATH U KOPPEKTUPOBATH
NeATeNIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl TOCTUKEHUS TTOCTaBICHHBIX
Hejaed W peanusalu  IUIAHOB JICATEIbHOCTH; BBIOMpATh YCHEIIHbIE CTpaTeruu B
Pa3IUYHBIX CUTYAIUIX;

~ BJIaJICHUE HaBbIKAMU TO3HABATEJILHOM, Yy4EOHO-UCCIIEIOBATEILCKON M MPOEKTHOM
NESTETHPHOCTH, HABBIKAMHU pasperieHus mnpobieM; CIMOoCOOHOCTh MW TOTOBHOCTHh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PpELICHUS MPAKTUYECKUX 3a7ad, [PUMEHEHUIO
Pa3IUYHBIX METOJO0B MO3HAHMUS;

~ TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHONW MH()OPMAITMOHHO-TTO3HABATEIILHON
NeATeNIbHOCTH, BJIaJCHUE HaBbIKAMH MOJYUYEHUs] He0OX0uMOoN MH(GOpMAIIUK U3 CIOBapei
Pa3HBIX THUIIOB, YMEHHUE OPHUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HWHQOpMAIINH,
KPUTUYECKU OIICHUBATh U MHTEPIIPETUPOBATH MH(OPMAIUIO, TTOTYYAEMYI0 U3 Pa3IMYHBIX
HMCTOYHUKOB;

~ BIIAJICHUE HaBBIKAMU TO3HABATEIHHOU PEIICKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUI] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX MMO3HABATENIbHBIX 3a/1a4 U CPEACTB UX JOCTHXKECHUSI.

o NPEOMEMHBIX:

- ¢OpMUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTUKE KaK YaCTU MHUPOBOU KYJIbTYPhI

n O MCCTC MAaT€MAaTUKHU B COBpeMeHHOﬁ OUBUIKW3allMU, O croco0ax OIMCaHus Ha



MAaTEeMaTUYECKOM SI3bIKE SIBJICHUN PEaJIbHOIO MUPA;

- C(OPMUPOBAHHOCTb TNPEJACTABICHUNH O MAaTEMaTHYECKMX TOHATUSAX Kak o
BAKHEMIIMX MATEMAaTUYECKUX MOJEIAX, MO3BOJIIOIIMX OINMCBHIBATH M M3Yy4daTh Pa3HBIC
IpOLECChl U ABJICHUSA, IIOHMMAaHUE BO3MOXKHOCTU aKCHOMATUYECKOIO IIOCTPOCHUS
MaTeMaTU4YECKUX TEOPUM;

- BJIaJICHUE METOJIaMU J0OKA3aTEJIbCTB U AJITOPUTMOB PELLICHUS; YMEHUE UX IIPUMEHSTD,
IIPOBOJMTH J0KA3aTEIIbHBIE PACCYKICHUS B XOI€ PELICHUS 3a/a4;

- BJIAQJICHUE CTAHJAPTHBIMU IIPUEMaMU PELICHUs PALlMOHAIBHBIX U UPPALMOHAIBHBIX,
IIOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHNN U HEPABEHCTB, UX CUCTEM;
UCIIOJIB30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIIE Ui IOUCKA IIyTH
pEelIeHNs U WITIOCTPALIMH PELICHUS YPABHEHUI U HEPABEHCTB;

- c(OpPMHUPOBAHHOCTH MPEACTaBICHUI 00 OCHOBHBIX MOHATHIX, MJEAX U METOAaX
MaTeMaTUYECKOr0 aHAJIN3a;

- BJAQJEHHUE OCHOBHBIMM THOHATUSAMHM O IUIOCKUX U  IIPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (UIypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTh YMEHMSI
pacno3HaBaTh Ha YEPTEKaxX, MOJEISAX M B pPEaJbHOM MHUpPE I€OMETpUYECKHe (QUTypbI;
NPUMEHEHUE HU3YYEHHBIX CBONCTB TeOMETpuYecKux (uryp u ¢GopMmyn Uisl perieHus
FCOMETPUUYECKUX 3a7a4 U 3a7a4 C IIPAKTUYECKUM COJIEPIKAHUEM;

- c(OpMUPOBAaHHOCTh MPEACTABICHUI O TMpoleccax U SIBICHUSAX, HMEIOIMINX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTUYECKHUX 3aKOHOMEPHOCTSAX B pEajbHOM MUpE, 00
OCHOBHBIX IIOHATHAX OJJIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHUU HAaXOAUTh W
OLICHMBATh BEPOSITHOCTU HACTYILJICHUSI COOBITUM B MPOCTEHIINX NMPAKTHYECKUX CUTYaLUsAX
Y OCHOBHBIE XapaKTEPUCTUKU CIIy4YalHbIX BEJINYUH;

- BJIAQJICHUE HABBIKAMM MCIIOJIb30BAHUS TIOTOBBIX KOMIIBIOTEPHBIX MPOrpaMMm IIpU
peLIeHnY 3a/1a4;

- c(hOpMUPOBAHHOCTh TMPEACTABICHUN O HEOOXOIMMOCTH JO0Ka3aTelbCTB IpHU
00OCHOBaHMM MAaTEMAaTUYECKUX YTBEPKICHUH U POJM AKCUOMATUKU B IPOBEACHUU
JENYKTHUBHBIX PACCYXKICHUN;

- c(hOpPMHUPOBAHHOCTh TMOHATUWHOIO anmapara IO OCHOBHBIM pa3jeliaM Kypca

MaTE€MaTUKH; 3HAHWM OCHOBHBIX TeopeM, (OpMyJl MU YMEHHS HMX NPUMEHSThb; YMEHUS



JIOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

- cOpMUPOBAaHHOCTh YMEHUU MOJCIUPOBATh pPEATbHBIE CHUTYallUd, HUCCIEI0BaTh
ITIOCTPOECHHBIE MOJIENIN, MHTEPIIPETUPOBATH IMOJTYyUYECHHBIN PE3yJIbTAT;

- c(pOPMHUPOBAHHOCTH MPEICTABICHUNH 00 OCHOBHBIX MOHATHSIX MaTEMaTHYECKOTO
aHaiM3a M HUX CBOMCTBaxX, BIAJCHUE YMEHHEM XapaKTEpHU30BaTh MOBEACHHE (PYHKIUH,
VCIIOJIb30BaHUE MTOJYUYECHHBIX 3HAHUM ISl OTIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

- BJIQJICHUE YMEHUSIMU COCTABJICHUS BEPOATHOCTHBIX MOJEJEH 110 YCIOBHUIO 33a1a4U U
BBIYMCIICHUS BEPOSITHOCTH HACTYIUIEHUSI COOBITUM, B TOM YHCIIE€ C IPUMEHEHUEM (HOopMyJl
KOMOMHATOPUKH U OCHOBHBIX TE€OPEM TEOPUHU BEPOSTHOCTEH; MCCIENOBAHUS CITydailHbIX

BCJIMYHH 110 UX PACIIPCACICHUILO.

5. COAEP’ KAHUE YYEBHOTI' O IPE/IMETA

HaumenoBanme Conep:xkanue yuye0HOro Marepuasa u GopMbl OpraHu3annu
pa3aesioB U TeM AeATeJIbHOCTH 00y4al0INXCH

O3HakoMJICHHE C POJBI0 MaTeMAaTUKH B HAayKe, TEXHUKE, HKOHOMHKE,

BBeaenue o
UHGOPMAIIMOHHBIX TEXHOJIOTHIX U MPAKTHYECKOH IeATeTbHOCTH.

Pa3nen 1. Anredpa n Hayas1a aHa/Iu3a

MHoxecTBa (YHCIOBBIE, T€OMETPUYECKHX (uryp). XapaKTepHCTHIECKOE
CBOMCTBO, DOJEMEHT MHOXECTBA, IyCTOE, KOHEYHOE, OECKOHEUHOe
MHOXecTBO. CriocoOb! 3amaHusi MHOeCTB. [logmHOkecTBO. OTHOIIECHUS
NPUHAAJIEKHOCTH, BKJIIOUYEHUs, paBeHCTBA. Onepanuu HajJ MHOXECTBAMH.
Kpyru Diinepa. Koneunsile M OECKOHEYHBIC, CUETHBIE M HECUCTHHIC
MHO>KECTBa.

Mopynb 4nciia 1 ero CBOMCTBA.

[lepBuuHbIE NpeICTaBIECHUS O MHOKECTBE KOMIUIEKCHBIX yuceln. JleficTBus
C KOMIUIEKCHBIMU 4KciiaMi. KOoMIUIEKCHO conpspkeHHbIe yucia. Moayinbs u
apry™meHTt yncina. Tpuronomerpuueckasi fopmMa KOMILIEKCHOTO YKCIA.
[IpakTnyeckas padora. PemeHue 3amay ¢ HUCHOJIb30BAaHUEM CBOMCTB
YHUCENl U CUCTEM CUUCIICHUS.

IIpakTHyeckas padora. PemieHne ypaBHEHUN B KOMIUIEKCHBIX YHCJIAX.
HctuHHBIE W JIOKHBIE BBICKA3bIBaHUS, ONEpPALMA HAJl BBICKA3bIBAHUSMH.
Tema 2. Anrebpa BbicKa3piBaHWUW. CBS3b BBICKA3BIBAHMM C  MHOXECTBAMH.
DJIeMeHTBbI KBaHTOpBI CyIIeCTBOBaHMS U BCEOOIIHOCTH.

MaTeMATH4YeCKO | 3aKOHbl JIOTUKA. OCHOBHBIE JIOTMYECKHE TMPaBWIA. YMO3AKIIOUECHMUS.
W JIOTUKH OOocHOBaHMSI W JIOKa3aTeNbCTBO B MaremaTtuke. Teopembl. Buel
MaTeMaTUYECKUX YTBEpKIeHH. Buael gokaszarenscTB. MaremaTuyeckas
UHAYKIUSA.  YTBEpXKICHHA: OOpaTHOE JaHHOMY, IPOTHBOIOJIOXKHOE,
oOpaTHO€ TPOTHMBOIOJIOKHOMY JaHHOMY. [Ipu3HaKk W  CBOWCTBO,
HE00XO/IUMBIE U IOCTATOYHbIE YCIOBHS.

OcHoBHas Teopema apudmetrukn. OCTaTKW W CpaBHEHHUA. AJTOPUTM
EBknmupa. Kuraiickas Teopema 00 ocratkax. Mamas Teopema depma. q-
WYHbIE CUCTEMbI cuucieHus. OyHKims Dilsiepa, YUCI0 U CyMMa ACIUTENeH
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Tema 1.
JJ1eMEeHThI
TeOpHH
MHOKECTB




HATYpaJbHOI'O YHCJIA.

IIpakTnueckasi padora. lcrnonb3oBaHuE JIOTUYECKUX BbICKa3bIBAHUU M
OIepalyii B MaTEMaTHKE.

IIpakTuueckass pabora. PemeHue JOrMYECKUX 3amad  TabauLaMu
HWCTUHHOCTH.

Tema 3.
YpaBHeHnus u
HePaBeHCTBAa

Pemienue 3amau Ha JBMXKEHHE U COBMECTHYIO padOTy, CMECH M CILIaBBI C
HOMOIIbIO JIMHEHHBIX, KBaPATHBIX U APOOHO-pALlMOHATIBHBIX YPAaBHEHUN U
ux cucrteM. Pemenue 3agad ¢ NOMOIIBIO YUCIIOBBIX HEPABEHCTB U CUCTEM
HEpPAaBEHCTB C OJHOW IIEPEMEHHOW, C TPUMEHEHHEM H300paXKeHUs
YHUCIIOBBIX MPOMEXYTKOB. MeETOJl MHTEPBAJIOB I PEIICHUS HEPaBEHCTB.
I'paduueckue MeToabl pelieHus ypaBHEHHWH W HEpaBeHCTB. Pemienue
YPaBHEHUI U HEPABEHCTB, COAEPIKAIINX IIEPEMEHHYIO 110 3HAKOM MOZYJIS.
VYpaBHeHHus, cucremsl ypaBHeHuUW ¢ mapaMmerpamu. @dopmyna bunoma
HbroTtona. Pemienne ypaBHEHHMH CTENEHM BbIlIE 2 CHELHUATbHBIX BHJIOB.
Teopema Bwuera, teopema besy. IlpuBogumeie U HENPUBOIUMBIE
MHorowieHsl.  OcHoBHast ~ Teopema  anreOpbl.  CuMMeTpuUdeckue
MHOTOuIeHbI. LlenouncieHHble U 11eJ103HaYHble MHOTOUJICHBI.

JlnodantoBel ypaBHeHus. llemubie apoou. Teopema depma o cymme
KBaJIpaToB.

CyMMBI U psiZibl, METOZIbI CYMMHUPOBAHUS U IIPU3HAKU CXOJAUMOCTH.
TeopeMsbl 0 MPUOTMKEHUN AEHCTBUTEIBHBIX YHCEN PAllMOHATIHHBIMH.
MHoxecTBa Ha KOOPAUHATHON MJIOCKOCTH.

Hepasencto Komm—ByHsIKOBCKOTr0, HEpaBeHCTBO MeHceHa, HepaBEeHCTBA O
CpEIHUX.

IIpakTnyeckas padora. ['paduyeckoe pemieHne KBaJIpaTHbIX,
palOHATIbHBIX YPaBHEHUH.

IIpakTuyeckas padora. Pemenue 3a1a4 Ha COCTaBICHUE JIMHEHHBIX
HEpPaBEHCTB.

IIpakTnyeckas padora. ['paduyeckoe perieHne HEPaBeHCTB.

Tema 4.
Kopuu, crenenu
u Jiorapu¢msl

Crenenp ¢ OeCTBUTENBHBIM IIOKA3aTeIEM, CBOWCTBA creneHu. CTeneHHast
(¢byHKIUA U ee cBoicTBa U rpaduk. MppannoHaibHble ypaBHEHHUS.
[Ipocreiimue nokas3arenpHble ypaBHEHMsI U HepaBeHcTBa. [lokasarenbHast
¢byHKIUA U ee cBoiicTBa U rpaduk. Uncino e u QyHKIUS .

Jlorapudm, cBoiicTBa jorapudma. JlecaTHUHBIA U HATYpaIbHbINA Jorapudm.
[IpeobpazoBanmne mnorapupmMuyeckux BoipaxkeHui. Jlorapupmuyeckue
ypaBHeHMs M HepaBeHcTBa. Jlorapudmuyeckas (GyHKLIMS U €€ CBOMCTBA U
rpaduk.

CucteMbl TOKa3aTeNbHBIX, JIOrapUPMHUUYECKHMX U  HPpaALMOHAIBHBIX
yYpaBHEHUH. Cucremsl MO0Ka3aTeNbHbIX, Jorapu(PpMUUECKUX U
UPpalMOHAIBHBIX HEPABEHCTB.

IIpakTuyeckasi padora. Pemenne nppaiimOHAIBHBIX YPaBHEHHM.
IIpakTnyeckas padora. Pemenne nokazareiabHbIX YpaBHEHHUM.
I[IpakTnyeckas padora. Pemenne nokazareiabHbIX U JOorapupMUIEcKux
HEPaBEHCTB.

IIpakTuyeckas padora. Pemienne cucreMm noka3areinbHbIX,
JOrapu(PpMHUUECKUX U UPPALTMOHAIBHBIX YPaBHEHUH.

IIpakTuyeckas padora. Pemenne cucreMm noka3areiabHbIX,
JOrapu(PMHUUYECKIX U UPPALMOHAIBHBIX HEPABEHCTB.

Tema S.
DYyHKIUH U
rpagpuku

[IpeobpazoBanust rpadukoB (YHKIMIA: CIABUT, YMHOXKCHHE Ha YHCIIO,
OTpaXCHHE OTHOCHUTEIHHO KOOPAWHATHBIX Oceil. B3aumMHO oOpaTHBIE
¢bynakuun. I'paduxu  B3auMHO o00patHbiXx GyHkumid. Hymm ¢yHknmum,
MPOMEXYTKH  3HAKOTOCTOSTHCTBA,  MOHOTOHHOCTh.  Hambombmiee u
HavMeEHblee  3HaueHwe  ¢yHkuuu. [lepmonmmdveckme  QyHKIMH U
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HaUMEHBIIMNA Tiepuo]. YeTHble U HeueTHbIe (QyHKIMU. DyHKINUU «IpoOHas
4acTh YUCJIA y=» U «IIeJasi 4aCTh YHACIA Y=X.

IpakTnyeckas padora. [loctpoerue rpadukoB GyHKIMHA, UCHONB3YS HX
CBOIICTBA.

IpakTnyeckass padora. [loctpoenune rpaduKoB B3aUMHO OOPATHBIX
GbyHKIHA.

IpakTnyeckass padora. Pemenne QyHKIHMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB.

Tema 6.
OcCHOBBI
TPUTOHOMETPUH

Panuannas Mepa yria, TPUTOHOMETpUYECKas OKPY>KHOCTb.
Tpuronomerpuueckne GyHkuM yncen v yriaoB. DopMyibl NpuBeneHUs,
CIIO)KEHUS] TPUTOHOMETPUYECKUX (YHKIMH, (OPMYJIBl TBOMHOTO W
NOJIOBUHHOTO  aprymeHTta. IIpeoOpa3oBaHue CyMMBbl, pa3HOCTH B
NPOM3BEICHUE TPUTOHOMETPHUYECKUX (DYHKIIUN, B HAOOOPOT.
Tpuronomerpudeckne (QyHKIUM YHCIOBOTO apryMeHTa y=coSX, y=sinx,
y=tgx, y=ctgx. CBoiicTBa U rpadyKu TPUTOHOMETPUIECKHIX (PYHKIIUH.
OOpatHble TpUTOHOMETpUYECKHe (YHKLIMH, WX TIJIaBHblE 3HAYEHUS,
cBoiictBa W rpaduku. TpuroHomerpuyeckue ypaBHeHUs. OTHOPOIHBIE
TPUTOHOMETPHUUYECKUE YPaBHEHUS. Pemenne IPOCTEMIINX
TPUTOHOMETPUYECKUX HEpPABECHCTB. IIpocreiimume CUCTEMBI
TPUTOHOMETPUUYECKUX YPABHEHHM.

IIpakTuyeckas padora. [I[peobpazoBaHre TPUTOHOMETPUIECKUX
BBIPAKECHUM.

IIpakTnyeckas padora. Pemenue npocTelMx TPUrOHOMETPUUECKUX
YpaBHECHUM.

IIpakTnyeckas padora. Pemenue npocTelmx TPUrOHOMETPUUECKUX
HEPaBEHCTB.

IIpakTnyeckas padora. Penienne cucteM TpUroHOMETPUUECKHUX
YpaBHECHUM.

IIpakTnyeckas padora. [loctpoeHne rpadkoB TPUTOHOMETPUUYECKUX

(O YHKIIHA.

Tema 7.
Hauana
MaTeMaTH4ecKo
ro aHAJIM3a

[lonstue mnpenena ¢ynkuum B Touke. [lonsTHe mpenena QyHkuuu B
O6eckoHeuHOCTH. AcuMNTOTHI rpaduka ¢pyHkuuu. CpaBHEHHE OECKOHEYHO
Maiblx U OeckoHeuHo Oonbiiux. HempepwsiBHOCTh ¢yHKIMu. CBoiicTBa
HenpepbIBHBIX pyHkmiA. Teopema Beiiepitpacca.

Hudpdepenuupyemocts ¢ynkuuu. [IpousBonHas ¢yHKIMM B TOUKE.
KacatenpHas k rpaduxy ¢pyHkuun. I'eomerpuueckuil u Gpu3ndeckuii cCMbIC
npousBogHoN. Ilpumenenue mnpousBogHOW B ¢usuke. IlponsBoanbie
aneMeHTapHbIX (GyHKuui. [IpaBuna nuddepenuupoBanus.

Bropast npousBoHas, ee reoMeTpUueCKUil U (PU3MUECKUN CMBICIT.

Toukn skcrpeMyma (MakcumMyma M MuHUMyMa). MccnemoBaHue
JJIEMEHTapHbIX (QYHKIMA Ha TOYKM OKCTpeMyMa, HaubOoibliee U
HauMEHbIIIee 3HaYeHUE C MOMOIIbI0 Mpou3BoaHON. [locTpoenne rpadukos
GyHKIUI C MOMOIIBI0 MPOU3BOAHBIX. [IpuMeHeHHe NpPOU3BOAHON IpU
pemieHun 3anad. HaxokaeHue SKCTpeMyMOB (YHKLUUH HECKOJIBKHUX
NIEPEMEHHBIX.

IIpakTnyeckas padora. BoruncieHre npou3BOIHBIX IEMEHTaPHbIX
GbyHKIMA.

IIpakTnyeckas padora. Pemenne 3a1a4 Ha BBIYMCIEHUE BTOPOH
MIPOU3BOJHOM.

IIpakTnyeckas padora. Pemenue 3a1a4 ¢ IpUMEHEHUEM TPOU3BOJHON K
HCCAeAOBaHUIO (DYHKIIMI M TOCTPOCHHIO TPahHKOB.

Tema 8.
IlepBooOpa3Has

[TepBooOpa3Hasi. Heonpenenennsiit UHTETpaJl. [TepBooOpa3Hbie
anemMeHTapHbIX GyHkmuil. [Tnomans kpuBosmHEHON Tpanenun. Dopmysa
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U MHTerpaJ

Herorona-Jleitbnuna. OnpeneneHHblii MHTErpan. Burumcnenue miomaneit
IUIOCKUX (PUTYp U 00BbEMOB TeJl BpallleHHs ¢ IOMOIIbIO HHTErpaa.

IIpakTuyeckasi padora. Beiurcinenue onpeeeHHbIX HHTErPAJIOB.
IIpakTnueckasi paéora. BerurcieHue miomaan KpUuBOJIUHEHHOM
Tpaneuu C NPUMEHEHUEM ONPEEICHHOTO HHTEerpaa.

Paznea 2. 'eomerpusi

Tema 9.
IIpsimbie n
IVIOCKOCTH B
NPOCTPAHCTBE

OcHOBHbBIE OHATHS TEOMETPUM B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU
U ciencTBus U3 HuX. [loHsATHE 00 aKkCMOMaTHYECKOM METOJIE.
CkpeuBaroniyecs npsiMble B MPOCTPAHCTBE. YTOJI MEXKIY HUMHU. MeTonbl
HaXO0XKJICHUS PACCTOSTHUM MEKIY CKPEIIUBAIOIIUMHUCS MTPSIMBIMH.

TeopeMbl 0 mNapauIeIbHOCTH NPSIMBIX M IUIOCKOCTEH B NPOCTPAHCTBE.
[TapannensHoe mpoekTupoBaHue M u300paxeHue ¢uryp. ['eomerpuueckue
MeCTa TOYEK B IIPOCTPAHCTBE.

[lepnennukynapHOCT  NpsAMOM M IUIOCKOCTH.  OpTOroHasbHOE
npoektupoBanue. Haknonnsle wu  npoekmuu. Teopema o0 Tpex
NEPIEHINKYJIIpax.

Paccrostnust mexny ¢urypamu B npoctpaHcTtBe. OOmM NMeprneHIuKysap
JIBYX CKPEILNBAIOIIUXCS MPSAMBIX.

Yrnel B npoctpaHctBe. IlepnenaukyispHele  miockoctd. [lmomans
OPTOTOHANBHOW  IpoeKuuu. lleprneHAuKynspHOE CEYEeHUE TMPU3MBI.
Tpexrpanusli u MHOrorpaHsbiii yros. CBoilcTBa IUIOCKHX YIJIOB
MHOrorpaHHoro yria. CBolcTBa IIIOCKMX M JBYI'PAaHHBIX YIJIOB
TPEXTpaHHOro yria. TeopeMbl KOCHHYCOB M CHHYCOB Il TPEXI'PAaHHOIO

yria.

IIpakTnyeckas padora. Pemienue 3a1a4 Ha U3MEPEHUA INIOCKOCTH U
BBIYMCIICHUE JUUIUH.

IIpakTuyeckas padora. Pemenne 3a1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX
NEPIEHIUKYIIApaX.

IIpakTHyeckas padora. PemieHne 3a1a4 Ha BBIYMCIICHHUE IIOIIAIEH.

Tema 10.
MHororpanHuk
H

Harnsagnas  crepeomerpusa. Ilpusma, mnapamienenunen, nUpamuiaa,
TeTpa’p.

Teopema MeHnenas mia terpasapa. [loctpoeHne ceuyeHuii MHOTOIPaHHUKOB
MeTosioM cienoB. lleHTpanbHOe mpoekTupoBaHue. I[locTpoeHue cedyeHui
MHOT'OTPAHHUKOB METOOM IPOEKIIUMN.

Bunsl terpa’apoB. OpTOLEHTPUYECKHIM TETpadp, KApKACHBIA TETpasap,
paBHOrpaHHbli TeTpadap. IIpsMoyronbHblli  TeTpadap. Menuansl u
OuMeaHbl TeTpadapa.

JoctpanBanue TeTpasapa 10 MapasuleenuIe/a.

Bunsl MHOrOrpanHukoB. Pa3BepTkun MHororpanHuka. Kparyaiimue mytu Ha
IIOBEPXHOCTU MHOTI'OTPaHHUKA.

Teopema Oiinepa. IlpaBuwibHblE MHOTOIpAaHHUKH. JIBOMCTBEHHOCTH
IIPaBWJIBHBIX MHOTOTPAaHHHUKOB.

[Tpusma. IMapamnenenunen. CpoiicTBa napamienenumnena. [IpssMoyroabHbIi
napajuienenunesn. HakjioHHbIE IPU3MBIL.

[Impamuga. Bunpel nupamua.  OneMEHTbl  NPAaBWIBHOW — MHPAMUIBL.
[MupamMuapl ¢ paBHOHAKIOHEHHBIMM peOpaMy W TpaHSIMHU, UX OCHOBHBIE
CBOMCTBA.

[11o1maiu MOBEPXHOCTEN MHOTOIPAHHUKOB.

IIpakTnueckasi padora. Pemenue 3a1a4 Ha HAX0XKICHUE AIIEMEHTOB
MHOT OFpaHHI/IKOB.

IIpakTnueckasi padora. Penienue 3a1a4 Ha TOCTPOCHUE CEYEHU METOIOM
MIPOCKLUN.
IIpakTrueckasi pabora. Penenue 3a1a4 Ha HAX0XKJICHUE AJIEMEHTOB
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napajuiejenumnesa.
IIpakTnueckasi padora. Pemenue 3a1a4 Ha HAX0XKICHUE AJIEMEHTOB
HI/IpaMI/I,Z[BI.

Tema 11.
Kpyrasle Tena

Tena BpameHus:: UWIMHIAP, KOHYC, map u chepa. CeueHus UUIMHIpA,
KoHyca W mapa. I[llapoBoii cermeHT, mIApOBOW CJIOW, IIAPOBOM CEKTOP
(konyc).

VYcedeHHas NupaMuia U yCEUEHHBIN KOHYC.

DneMeHTHI cepudeckoit reomeTpun. KoHndeckue ceueHus.

KacatenpHble TpsiMble W TUIOCKOCTH. BrimcanHele W omnucaHHble chepbl.
Kacaromuecs chepol. KomOunamu ten BpaieHusl.

IIpakTnuyeckas padora. Pemenue 3a1a4 Ha HaXOXICHUE DJIEMEHTOB TeEl
BpALLCHHUS.
IIpakTnyeckas pabGora. PemeHue 3agauy Ha MOCTPOECHUE YCEUEHHBIX

dburyp.

BexTops! u koopauHaThl. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPa Ha YUCIIO.
VYron mexnay Bekropamu. CKalsipHOE POU3BEICHHE.
VYpaBHeHne MI0CKOCTH. POpMyJia pacCTOSHUS MEXITY TOUKAMU. Y pDaBHEHUE

Tema 12. chepol. Dopmyna pacCTOSHUSA OT TOYKHU A0 TIOCKOCTH. CrocoObI 3aqaHus
KoopauHaTel 1 | IpsAMON YpaBHEHUSIMH.
BEKTOPBI Pemenne 3amauy M 10Ka3aTeIbCTBO TEOPEM C TIOMOIIBIO BEKTOPOB U
METOZOM KOOPJIMHAT. DJIEMEHTHI T€OMETPHUHU MacC.
IIpakTnyeckass paGora. Pemenne 3agau ¢ MOMOIIBI0 BEKTOPOB U
KOOp/IMHAT.
[Monstre ob6bema. OOBeMBI MHOTOTpaHHHKOB. OOBEMBI TeNl BpallCHUS.
Axcuombl  oOwbema. BpeBog  dopmyn  00BEMOB  IPSIMOYTOJBHOTO
napajuiefienunena, MNpu3Mbl U TUpaMuabl. DOpMyNbl i HAXOXKICHUS
obbemMa terpadapa. TeopeMbl 00 OTHOIIEHUAX 0OBEMOB.
[IpunoxkeHus WHTETpana K BBIYUCICHUIO OOBEMOB U TIOBEPXHOCTEH Ten
Bpamenus. Ilnomane cdepuueckoro mnosca. OObeM MIAPOBOro CIOA.
[Ipumenenne 06bEMOB MPHU PEIICHUH 3a/1a4.
[Tmomane chepsr.
PazBepTtka mmnmHApa W KoHyca. [liomans MOBEPXHOCTH IWIMHAPA U
Tema 13. KOHYCa.
H3mepenns B KoMOuHammu MHOTOTpaHHUKOB M TEJ BPAICHHSL.
reoMeTpuH [Tonobue B mnpoctpanctBe. OTHOmeHHEe OOBEMOB U  TUIOMIACH

MOBEPXHOCTEH MOTOOHBIX (HUTYD.

JIBmokeHHsT B TIPOCTPAHCTBE. IMAPAJUICIBHBIA TEPEHOC, CHMMETPHS
OTHOCUTENIFHO  TUIOCKOCTH,  IIEHTpalbHasi  CHMMETPHUS,  IMOBOPOT
OTHOCHUTEIBHO MPSIMOU.

[IpeoOpazoBanue momobusi, romoTeTHs. Perenne 3agad Ha TUIOCKOCTH C
WICTIOJIb30BAHUEM CTEPEOMETPUICCKUX METOJIOB.

IpakTnyeckas padora. Boruucienne 06beMOB MHOTOIPaHHHUKOB.
IIpakTuyeckasi padora. Beruucinenre o0beMOB U TUIOIIAICH
HOBCpXHOCTeﬁ MHOT'OIr'paHHUKOB.

IlpakTuyeckasi pa6ora. Beruncienrne 00beMOB U TUIONIAICH KPYTJIBIX TEJl.

Pa3jen 3. BepoSiTHOCTH M CTATUCTHKA, JJOTHKA, Teopusi rpa¢goB 1 KOMOMHATOPUKA

Tema 14.
DJIeMeHTBbI
TeOpHH
BEPOSITHOCTEH U
KOMOUHATOPHUK
a

[IpencraBnenue naHHbIX. OCHOBHBIE MOHATUS KOoMOMHaTOpHKH. CoObITHE,
BEpPOATHOCTh  cOObITHA. ClIO)KEHME M YMHOXXEHHE BEpOSTHOCTEH.
BeposiTHOCTHOE TPOCTPAHCTBO. AKCHOMBI TEOPUH BEPOSITHOCTEM.
VYcnoBHas BeposATHOCTH. [IpaBuiio ymHOXeHHsI BepositHOcTer. Dopmyiia
1oJTHOM BepositHocTU. Dopmyna baiieca.

I[IpakTnyeckas padora. BorurcieH BEpOSTHOCTH COOBITUS C
UCIIOJIb30BAaHMEM KOMOUHATOPUKH.
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IIpakTnyeckas padora. Pemenne npocrelmmx 3agad MaTeMaTHUECKON
CTaTUCTHUKH.

IpakTuyeckas padora. Pemenne 3ana4 no ¢popmyne baiieca.
IlpakTuyeckasi pa6ora. BeruucieHne nojgHoil BEPOSITHOCTH COOBITHH.

Tema 15.
Cayuaiinbie
BeJIUYMHBI

JluckpeTHble ciyyaiiHble BEIUUMHBI U pacnpezeneHus. CoBMECTHbIE
pactpenenenus. Pacnpenenenue cyMMbl U IPOU3BEICHNS HE3aBUCUMBIX
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOE OKUIaHUE U JUCIIEPCHS
CIIy4allHOI BE€IMYHMHBI. MaTeMaTHYeCKOE OKUAHUE U JUCTIEPCHUSI CYMMBI
CIIy4aiHbIX BEJIMYMH.

bunapnas ciydaiiHas BenuunHa, pacupeaeinenue bepHymim.
I'eomerpuueckoe pacnpenencHue. buHOMUaIbHOE pacpenesIeHUE U €ro
cBolcTBa. ['MnepreomeTpuueckoe pacipeiesieHue U ero CBOMCTBA.
HenpepsiBHbie cityyalinble BeM4rHbL. [IOTHOCT BEpOSTHOCTH. DYyHKIIMSA
pactpeaenenus. PaBHomepHOe pacnpeieneHue.

[TokaszaTenbHOE pacupeneseHue, ero napaMeTpsl.

Pacnpenenenue Ilyaccona u ero npumenenue. HopmansHoe
pacupenenenue. Pynknus Jlamnaca. [lapamerpsl HOpMaabHOTO
pactpenenenus. [IpuMepsl cirydaiiHbIX BEIMYHH, TOAYUHEHHBIX
HOPMaJIbHOMY 3aKOHY (ITOTPEHIHOCTh M3MEPEHUH, POCT YEJIOBEKA).

IIpakTnyeckas padora. Beruucienrue MaTeMaTUYECKOTO 0KHUIaHUS U
JACTIEPCUU CITyYalHOW BEJIUYUHBI.

IIpakTnueckasi padora. Pemenue 3agau meroaom bepHymiu.
IIpakTnyeckas padora. Boruncnenue napaMeTpoB HOPMaJbHbIX
pacnpeeneHui COOBITHH.

Tema 16.

3akoH 00JbIINX
qucea u
NOHATHE O
CTATHCTHYECKO
H rumorese

Hentpanpnas npenenvHas Teopema. HepaBeHnctBo YeObimeBa. Teopema
YebObimeBa u teopema bepHymin. 3akoH Oospmmx yucen. BriOopodHbIit
METOJl U3MEpEHUs BeposiTHOCTEH. Ponb 3akoHa OONBIIMX YUCEN B HayKe,
npupoze u obmectse. Kopapuanus aAByx ciyuyaiiHbIX BennuuH. [loHsTHE O
kodQunmente koppensun. CoBMECTHbIE HAOMIONEHHS IBYX CIy4alHBIX
BennurH. BeiOopouHslil ko dunment koppensuuu. JInnelHas perpeccus.
Cratuctuueckas runore3a. CraTUCTMKAa KpUTEpUST M €€ YpPOBEHb
3HauuMmoctu.  lIpoBepka  mpocTeMmMX — THIOTE3.  OMIUPUYECKUE
pacupeneneHnss M HX CBS3b C TEOPETHYECKMMH paCIpelelICHUsSMH.
Panrosast koppensuusi.

IIpakTuyeckass padGora. Beuncinenue BbIOOPOUYHOTO KOIPhUILIUCHTA
KOPPEJISLIMH.

Tema 17.
J1eMEeHThI
AMCKPETHOM
MaTeMaTHKH

[TocTpoenne COOTBETCTBHH. HNHbeKkTHBHBIE 51 CIOPBEKTUBHBIE
cooTBeTcTBUsA. brueknuu. Jluckpernas HenpepbIlBHOCTh. [Ipunnun JJupuxie.
KonnpoBanue. /[BonuHas 3anucs.

OcHoBHble TOHATUS Teopuu rpadoB. JlepeBbs. J[BomuHOe nepeso.
CeszHoctb. Kommonentsl cBsizHocTH. Ilyt Ha rpade. OinepoBsl u
['aMUJIBTOHOBBI ITYTH.

IIpakTnueckasi padora. Pemenue npocTelmx 3aaa4 MaTeMaTHUYECKOM
CTAaTUCTHUKU.
IIpakTrueckasi padora. Pemenue 3aga4, ucnosib3yst npuHiun Jupuxiie.
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6. TEMATUHYECKOE IIVNIAHUPOBAHUE
[Tpu peanmzanuu copepxanus obmeooOpa3oBaTenpHOro yaeonoro npeamera OVYII1.04

Y «Maremarukay B mpeaenax ocoeruss OIIOII CIIO na 6a3e OCHOBHOro oOIIIEro
oOpa3zoBaHus ¢ mojiydyeHueMm cpeaHero oomero odpaszoBanusi (IIIICC3) makcumanbHas

yueOHas Harpy3ka o0y4aromuxcsi COCTaBIISET:

Buna yueOHoi# padoThl O0bem yacon
O0bem o00pa3oBaTeIbHOI IPOrpaMMBbI 311
Oos3aTesibHasi Ay IUTOPHAsL YueOHAsi HArpy3Ka 24

B TOM YHCJIC:

TEOPETHUECKOE 00yUeHne 16
IIPAKTUYECKUE 3aHIATHSA 8
1a6opaTOPHBIE 3aHATHS Y4eOHBIM [UIAHOM HE
IIPEyCMOTPEHBI
CamocrosiTesibHasi padoTa 00y4aroumerocs 287
K()Hcy_]][,Tau]/]n Y4eOHBIM IUIAHOM HE
IIPELyCMOTPEHBI

IIpome:xxyTouHast arrecranus B (popme IK3aMeHa

7. TEMATHYECKHA IIVIAH YYEBHOI'O IIPEIAMETA «MATEMATHUKA»

» Toobent | mpas |
- HaumenoBanue pa3jeoB 4 TeM Bcero HECKOE | yyeckme
n/m o0yueHue Has
padoThI
padora
l. Beenenne 15 - - 15
2. DNEMEHTBI TEOPUHU MHOXKECTB 17 1 - 16
3 DJIEMEHTHI MaTEMATUYECKON JIOTUKU 17 1 - 16
4 YpaBHEHUS 1 HEPABEHCTBA 18 1 1 16
5 Kopnu, crenenu u morapudmsl 18 1 1 16
6. OyHKIUHN U TpapuKu 18 1 1 16
7 OCHOBBI TPUTOHOMETPUU 18 1 1 16
g, Havana maremaTtnueckoro aHaimsa 17 1 - 16
9 ITepBooOpasHast 1 HHTETpa 18 1 1 16
10. | 1IpAMBIC ¥ IIIOCKOCTH B IPOCTPAHCTBE 17 1 - 16
11. | MHororpaHHuKH 17 1 - 16
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12. | Kpyrisie Tena 17 1 - 16

13. | KoopanHaTel 1 BEKTOpBI 18 1 1 16

14, | VI3Mepenus B reometpun 17 1 - 16
DNEMEHTHI TEOPUH BEPOSITHOCTEN U

I5. | kombunaTo 18 1 1 16

puKa

16. | CiydaiiHbIC BETHYHHBI 17 1 - 16
3aKkoH OOJIBIINX YUCEN U ITOHATHUE O 16 i i 16

17. | cratmcruueckoit runorese

18, DJIEMEHTBI AUCKPETHOM MaTeMaTUKU 18 | | 16

Htoro 311 16 8 287

8. XAPAKTEPUCTHUKA OCHOBHbBIX BUIOB AEATEJBHOCTH

CTYJEHTOB
DopmbI U
METObI
Conepxanue XapaKTepucTruKa OCHOBHBIX BUOB JIEATEIbHOCTH KOHTpOIS
0o0yueHus CTYIEHTOB (Ha ypOBHE YUeOHBIX NEHUCTBUI
yi yA (Ha yp ya A ) pe3yJbTaTOB
00yYeHHS

O3HaKOMJIEHHE C POJIbI0 MATEMATHUKH B HayKe, TEXHUKE,
HKOHOMUKE, HH(POPMAIITMOHHBIX TEXHOIOTHSIX U
Brenenue MPaKTUYECKON JesiTenbHOCTH. O3HAKOMIICHUE C TEISIMU U
3a/layaMiy U3Y4YEHUs MATEMATUKU TP OCBOCHUHU
npodeccuii CI10 u cnenmansaocteii CI1O.

VYceTHBIM onpoc

Brinmonnenue apI/I(bMCTI/I‘leCKI/IX ,[[CI\/’ICTBI/II\/'I Hang 4uciiaMu,
coucTas YCTHBIC U ITMCbMCHHBIC ITPUCMBI.

Pa3Butue Haxoxxnenue npuOimKeHHbIX 3HAYCHUH BETUYUH U
IIOHATUSA O MOTPEIIHOCTEN BbIUMUCICHUN (aOCONMIOTHON U
qucie OTHOCHUTEJIbHON); CPAaBHEHHE YUCIIOBBIX BBIPAKECHHH.

HaxoxneHue ommb0K B npeoOpa3oBaHUsIX U
BBIUUCIICHUSIX (OTHOCUTCSL KO BCEM IYHKTaM IPOrpaMMbl).

VYcTHbIN onpoc
IInceMeHHbIN
Ompoc

OrncHKa KauecTBa
0 pe3ysibTaTam
JK3aMeHa

KopHpn, O3HakOMJIEHHE C IOHATHEM KOPHSI N-i CTEIIEHH,
CTEIIEHH, CBOMCTBAMM PaJUKAIIOB U IIPABUJIAMHU CPABHEHUS KOPHEMN.
norapuMbl DopmyIHpOBaHUE ONPEAECIEHUS KOPHS U CBOWCTB KOPHEH.

Beruucienue u cpaBHEHUE KOPHEH, BBIIIOTHEHUE
MPUKUIKY 3HaUeHus KopHs. [IpeoOpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPAXEHUH, COIEPIKAIINX PAJIUKATIBI.
Beinonuenne pacueToB 1o popMynaM, CoAepKaALIIM
pauKabl, OCYIIECTBIIAS HEOOXOAUMBIE MTOJICTAHOBKHU U
npeoOpaszoBanus. OnpeesieHne paBHOCHIBHOCTH
BBIPAKECHUM C paguKkanaMu. Pemenue nppanroHaabHbIX
YpaBHEHUM.

O3HaKOMJIEHHE C IOHATHEM CTENEHU C JEHCTBUTEIbHBIM
ITOKA3aTEJIEM.

VYeTHBIM ompoc
ITuceMeHHBIN
ompoc

O1eHKa KauecTBa
0 pe3yibTaTam
JK3aMeHa
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HaxoxneHue 3HaueHU CTENIEHU, UCIIOIb3YS IIPU
HEOOXOJMMOCTH UHCTPYMEHTaJIbHbIE CPEICTBA.
3anuceiBaHUE KOPHS N-i CTENEHU B BUJI€ CTEIICHU C
JIpOOHBIM TIOKa3aTeseM U Ha00OPOT.

DopmylIMpOBaHUE CBOMCTB CTENEHEN. Boiuncinenue
CTENEHEHN ¢ PallMOHAIIbHBIM IIOKA3aTeNIEM, BBIITOJIHEHHE
MPUKUJIKY 3HAYEHUS! CTENICHU, CPABHEHUE CTEIICHEH.
[IpeoOpazoBanme YNCTOBBIX U OYKBEHHBIX BBIPAKEHUH,
COZEpKAIIMX CTENEHHU, IPUMEHSS CBOMCTBA. Pemenue
MIOKAa3aTeJIbHbIX YPABHEHUI U HEPABEHCTB.
O3HakoOMJIEHHME ¢ IPUMEHEHNEM KOPHEN U CTENIEHEN IpU
BBIYMCIICHUH CPEHUX, JEICHUN OTPE3Ka B «30JI0TOM
ceyeHumn». PellieHne npuKIIaHbIX 3a/1a4 Ha CIOKHbIE
MIPOLICHTHI

Brimonnenue npeobpazoBaHuii BEIpaXKEHUH, TPUMEHEHHE
dbopmyI1, CBA3aHHBIX CO CBOMCTBAMU CTETICHEH U
J0rapuQpMOB.

Ornpenenenne 00J1acTH JOMYCTUMBIX 3HAYCHUH
norapupMuIECKOTO BeIpakeHus. Perenne
jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.
[Toctpoenue rpauKOB CTENCHHBIX, TOKA3ATEIbHBIX U
jorapuMuIecKkux GyHKIHi.

OCHOBBI
TPUTOHOMETPHH

W3ydeHue painaHHOTO0 METO/1a U3MEPEHUS YIIIOB
BpaIlCHUS U UX CBSI3H C TPpaycHON Mepoit. M3o0pakeHue
YIJI0B BPAlLEHMsI HA OKPYKHOCTH, COOTHECEHUE BEIMUNHBI
yria ¢ ero pacnonoxenuem. @opMyanupoBanue
OTIpeIeIeHU i TPUTOHOMETPHUYECKUX (DYHKIMN JJIS1 YTIIOB
IIOBOPOTA U OCTPBIX YIJIOB MPSMOYIOJIBHOTO
TPEYrojibHUKa 1 00BSICHEHUE UX B3aUMOCBSI3U
IIpuMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB
JUISL BBIYMCIICHUS 3HAUEHUH TPUTOHOMETPUUECKUX
GYHKIMHA 110 OJTHON U3 HUX

N3yueHre OCHOBHBIX (DOPMYJ TPUTOHOMETPHH: (POPMYITBI
CJIO)KEHUS, yIBOCHHUS, IPe0OPa30BaHUs CyMMbI
TPUTOHOMETPUYECKHUX (PYHKLUH B IPOU3BEICHHUE U
IIPOM3BENICHUS B CyMMY U IIPUMEHEHUE NIPU BBIYUCIICHUN
3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOILEHUS €ro.

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

Pemenue no gpopmynam 1 TPUrOHOMETPUYECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[TpumeHeHne oOIIMX METOJIOB PELICHUs ypaBHEHUI
(mpuBeneHME K TMHEHHOMY, KBaAPAaTHOMY, METO/
pa3IoKEeHUs] HA MHOXKUTENH, 3aMEHbI [IEPEMEHHON) IpU
pPELICHUU TPUTOHOMETPUYECKUX YPABHEHUHN. Y MEHUE
OTMEYaTh Ha Kpyre peleHus IPOCTEUIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB

[TocTpoenue rpakOB TPUTOHOMETPUYECKUX (PYHKLUI.
O3HaKOMJIEHHE C IOHSATHEM OOpaTHBIX
TPUTOHOMETPUYECKUX (QYHKLIUH.

M3ydeHue onpeiesicHu apKCUHYCa, apKKOCUHYCA,

YceTHBIM onpoc
IInceMeHHbBIH
onpoc

OreHka KayecTBa
0 pe3ybTaTaM
9K3aMeHa
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apKTaHTeHca Yuciia, GopMylIupoBaHUe UX, H300paKeHHE
Ha €JUHUYHON OKPYXHOCTH, IPUMEHEHNE NIPU PELIEHUN
YpaBHEHUM.

Hauaimo
MaTEMATHUYECKO
ro aHajiisa

O3HakoOMJIEHHE C IOHATHEM YHUCIOBOM
II0CJIEA0BATENBHOCTH, CIIOCO0aMU €€ 3a/1aHus,
BBIYMCIICHUSIMU €€ YJICHOB.

O3HakOMJIEHME C IOHATHUEM IIpenena
oCJIeI0BAaTENbHOCTH. O3HAKOMJIEHUE C BBIYMCICHUEM
CYMMBI OE€CKOHEUHOTO YHCIIOBOTO psijia Ha MIPUMEpe
BBIUHCJICHHUSI CYMMbI O€CKOHEYHO yObIBaIOLICH
F€OMETPUYECKON ITPOTPECCUM.

Pemenue 3aa4 Ha npuMeHeHne HOPMYIIbI CYMMBI
0eCKOHEUHO yOBIBAIOIIEH reOMETPUIECKOM Mporpeccun
O3HakOMJIEHHE C IOHATUEM MPOU3BOIHOM.

N3yuenne u GopMynupoBaHUE €€ MEXaHHYECKOTO U
F€OMETPUYECKOr0 CMbICTIA, U3yUYEHUE aIrOpuT™Ma
BBIUHCJIEHMSI IPOU3BOIHOM HA IPUMEPE BBIUNCIICHUS
MT'HOBEHHOM CKOPOCTH U YIJI0BOro ko3 duimenra
KacaTeJIbHOM.

CocraBieHue ypaBHEHUS KacaTeJIbHOM B 00IIeM BH/IE.
YcBoenue npasui quddepeHInpOBaHUS, TAOTHIIBI
MPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIMH, IPUMEHEHHE IS
muddepeHpoBanus GyHKIUH, COCTABICHUS yPaBHEHUS
KacaTeJbHOM.

N3yueHne TeopeM O CBS3H CBOMCTB (DYHKIIUU U
MPOU3BOHOMN, (POPMYIHPOBKA UX.

[IpoBeneHune ¢ TOMONIBIO MPOU3BOJHOM UCCIECIOBAHUS
byHKIMH, 3a1aHHON (POpPMYITOH.

YcTaHoBIIeHHE CBA3H CBOMCTB (DYHKIIMU M POU3BOIHOM
0 MX rpaduKam.

IIpuMeHeHne NpOU3BOIHON IS PEIICHU 3a1a4 Ha
HaX0/IeHWEe HauOOoJbIIero, HAMMEHBIIEr0 3HAYCHHSI U Ha
HaX0XJIEHUE IKCTpPEMyMa.

VYcTHbIN onpoc
IInceMeHHbIN
Ompoc

OrncHKa KauecTBa
10 pe3ysibTaTam
JK3aMeHa

Wurerpan u ero
IIPUMEHEHNE

O3HakoMJIEHHE C TIOHATHEM MHTErpajia u nepBooOpasHoi.
N3ydenue npaBuiia BEIYUCICHUS IEPBOOOPA3HON U
teopembl HeroTona— JleliOHu1a.

Pemenue 3am1ay Ha cBsI3b IEpBOOOpa3HOM U ee
NPOM3BOIHOM, BBIYMCIICHNE TIEPBOOOPA3HOMN A1l TaHHOH
(GYHKIMH.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpaia AJIs
BBIUUCIICHHS (PU3MYESCKUX BEJIMYMH H IJIOUIAICH.

CamocrosTenpHa
g paboTa
OpoHTaNTBHBIN
onpoc
NunuBuayanbHas
pabota o
KapTOYKaM
TecroBas pabora

[Ipsmeie
IJIOCKOCTH B
IIPOCTPAHCTBE

DopMyIUpOBKa U IPUBEACHUE A0KA3ATEIbCTB IPU3HAKOB
B3aUMHOT'O PACTIOJIOKEHHS IPSIMBIX U TUIOCKOCTEH.
Pacnio3sHaBaHue Ha yepTexax U MOJEIAX PA3INYHBIX
CJIy4aeB B3aMMHOTI'O PACIOJIOKEHUS IPSIMBIX U
IUIOCKOCTEH, apTyMEHTUPOBAHHUE CBOUX CYKIECHHIA.
DopmylIHpOBaHUE ONPEAECIEHUIN, PU3HAKOB U CBOWCTB
NapaJuIeIbHBIX U MEPIEHANKYISIPHBIX IIIIOCKOCTEM,
JBYTPAaHHBIX U JINHEWHBIX YIJIOB.

BeinonHeHne NOCTpOEHMsI YIII0B MEKIY MPSIMBIMH,
IIPSIMOM M INTIOCKOCTBIO, MEKY IUNIOCKOCTSIMU I10
ONMCAHUIO U PACIIO3HABAHUE UX HA MOJEIISIX.
IIpuMeHeHne MPU3HAKOB U CBOMCTB PACIOJIOKEHHUS

YeTHBIM ompoc
IInceMeHHBIN
onpoc

OreHKa KauecTBa
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IPSIMBIX U IIJIOCKOCTEH NP PELIEHUH 3a/a4.
N300paxeHne Ha pUCYHKaxX U KOHCTPYUPOBaHUE Ha
MOJEJIAX MEPIEHANKYJISIPOB U HAKIIOHHBIX K MJIOCKOCTH,
MPSIMBIX, NAPAJIEIbHBIX IIIOCKOCTEN, YTIIOB MEXKAY
IPSMOM U TNTIOCKOCTBIO M 000CHOBaHHE OCTPOCHHUSI.
Pemenue 3a1a4 Ha BBIYUCIIEHUE TEOMETPUUYECKHUX
BeaM4rH. ONMCBIBaHUE PACCTOSIHUS OT TOUKH J10
IJIOCKOCTH, OT HPSIMOU 10 TNIOCKOCTH, MEXKIY
MJIOCKOCTSIMU, MEXY CKPEIIMBAIOIIUMHUCS TPSIMBIMH,
MeX1y MPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.
@opMyIUpPOBAaHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
PacCTOSIHUSX (TEOPEM CYIIECTBOBAHHUS, CBOMCTBA).
N300pakeHne Ha YepTeKax U MOJEIISAX PACCTOSHUS U
o0ocHOBaHUE CBOWX CyxaeHui. OnpeneneHue u
BBIYMCIICHUE PACCTOSIHUY B IIpocTpaHcTBe. [IpuMenenue
dbopMyI U TeOpeM MIIaHUMETPHUH 7Sl pelIeHHs 3a/1a4.
O3HaKOMJIEHHME C IOHATHEM NApAJUIETBLHOTO
MPOEKTUPOBAHUSA U €ro cBoricTBaMu. opmynupoBaHue
TEOPEMBI O IUIOIIAU OPTOrOHAIBHON NPOEKLINN
MHOT'OYTOJIbHUKA.

[TpumeHeHue Teopuu A1 000CHOBAHUSI TOCTPOSHHUH U
BBIYMCIICHU. APTYMEHTUPOBAHHUE CBOUX CYXKJICHHH O
B3aMMHOM PACIOJIOXKEHUU MPOCTPAHCTBEHHBIX (DUTYD.

110 pe3yJibTaTaM
9K3aMCHa

Koopauuatsl u
BEKTOPBI

O3HakoMJICHHE € IOHATHEM BeKTOopa. M3ydyeHue
JIEKapTOBOM CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE,
IIOCTPOEHUE 110 3aJaHHBIM KOOPJIMHATAM TOYEK U
IUIOCKOCTEH, HaXO0KIeHHE KOOpAUHAT To4eK. Haxoxnenue
YPaBHEHUH OKPYKHOCTH, c(hepbl, IIOCKOCTH.
Brpruucnenue paccTosHUNA MEXKy TOYKAMH.

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

IIpuMeHeHne Teopuy NpU PEILICHUH 3a1a4 Ha JEHCTBUSA C
BEKTOpaMH. M3ydeHne cKaasipHOTro Npou3BEACHUS
BEKTOPOB, BEKTOPHOI'0 YPAaBHEHHUSI IIPSIMOU U IIJIOCKOCTH.
IIpuMeHeHne TeOpuH NpHU PELICHUH 3a/1a4 Ha JEHCTBUS C
BEKTOpPaMHU, KOOPIAWHATHBINA METOJI, IPUMEHEHUE BEKTOPOB
JUISl BBIYMCIICHUS BEJIMYUH YIJIOB U PACCTOSHUM.
O3HaKOMJIEHHE C JOKa3aTEIbCTBAMU TEOPEM
CTEPEOMETPUU O B3aMMHOM PACIIOJIOKECHHUHU MIPSIMBIX U
IJIOCKOCTEH € UCIIOJIb30BAHUEM BEKTOPOB.

YceTHBIM opoc
IInceMeHHbBIH
onpoc

OreHka KayecTBa
0 pe3ybTaTaM
9K3aMeHa

MHororpaHHuk
U ¥ KpYyTJIble
Tena

OrnrcaHne U XapakTEPUCTUKA Pa3TUIHBIX BUIOB
MHOTOI'PAHHUKOB, IEPEUNCIICHUE UX DJIEMEHTOB U
CBOMCTB.

N3o0paxenne MHOTOIPaHHUKOB U BBITIOJTHEHUE
MOCTPOEHUS Ha U300PaKCHHUSAX W MOJIEISIX
MHOTOTPaHHHUKOB.

Brruucienue IMHEHHBIX 3JIEMEHTOB U yTJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALUSIX, APTYMEHTUPOBAHUE
CBOUX CYXJCHUHN. XapaKTEPUCTHUKA U U300paKCHHE
CEUYEHHUsI, Pa3BEPTKH MHOTOTPAHHUKOB, BEITYUCIICHUE

YcTHbIN onpoc
ITnceMeHHBIN
onpoc

OrneHKa KauecTBa
0 pe3yabTaTaM
DK3aMeHa
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IJIOIIA/IEN TOBEPXHOCTEM.

[TocTpoenune nmpocTermux cedeHuit Kyoa, Mpu3Mbl,
nupamuel. [Ipumenenne ¢pakToB 1 cBeeHUH U3
IUIaHUMETPHH.

O3HakoMJIEHHE C BUAMU CUMMETPHUI B IPOCTPAHCTBE,
dbopMyIMpOBaHKE ONPEICICHUN U CBOMCTB.
XapakTepucTuKa CAMMETPHH TeJl BpallleHUs U
MHOT'OI'PAHHHUKOB.

IIpuMeHeHne CBONCTB CHMMETPHUH IIPU PELICHUHU 3aa4.
Hcnonp3oBanue MpuoOpETEHHBIX 3HAHUH IS
MCCJIEI0BAHMS U MOJIETTUPOBAHUS HECIOXKHBIX 3a/1a4.
N300paxeHre OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHUE
PUCYHKOB TIO YCJIIOBHSIM 3aJ1a4y

O3HakoOMJIEHHE C BUJAMU TEJ BPALLECHUS,
dbopMynupOBaHUE UX ONPEICIICHUI U CBOWCTB.
DopMyIMPOBAHUE TEOPEM O CEYEHUU LIapa MJIOCKOCTBIO U
TUTOCKOCTH, KacaTeabHOU K chepe.

XapakTepucTuka U n300pakeHHe TeJ BpalleHUs, UX
pa3BEpPTKH, CEUCHUS.

Pemenue 3a1ay Ha NOCTPOEHUE CEUCHUI, BBIYUCIICHHE
JUTMH, PACCTOSIHUM, YIJIoB, muowmanei. [Iposenenue
JTIOKa3aTeJIbHBIX PACCYKICHHUIN NPU PEIICHUH 3a]a4.
IIpuMeHeHne CBOMCTB CUMMETPHUH IIPU PELICHUH 33134 Ha
TeJa BpalleHus, KOMOMHALIMIO TeJ.

N300paxeHre OCHOBHBIX KPYTIIBIX TEJ U BBIIOJIHEHUE
PHUCYHKA I10 YCJIOBHIO 3a/1a4U

O3HakOMJICHHE C TIOHSITUSIMH IJIOMAAN U 00beMa,
aKCMOMaMH M CBOMCTBaMH.

Pemenue 3aga4 Ha BEIYMCIIEHUE TUTOMIAAEN TTIOCKUX
buryp ¢ npuMEHEHUEM COOTBETCTBYIOIINX (POpPMYIT U
¢daxToB U3 aHuMeTpuu. M3yuenue teopem o
BBIUHCIICHUH 00bEMOB IPOCTPAHCTBEHHBIX TEJl, pEIICHHE
3aJa4 Ha MpUMeHeHHe (HOpMyJT BBIYHCICHUS 00BEMOB.
Nzyuenune hopmyn 11 BEIYUCICHUS TUIOMAACH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJ BPAILICHHUS.
O3HaKOMJIEHHE C METOJOM BBIYHUCIICHUS IUIOIIAIN
MOBEPXHOCTHU cdephl. Pemenue 3a1au Ha BRIYUCIICHUE
IIOIIAJEH TOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ.

N3yuenne mpaBuia KOMOMHATOPUKH U IPUMEHEHUE TIPU
pelreHnr KOMOMHATOPHBIX 3a/a4.

Pemenne KoMOMHATOPHBIX 3a/1a4 METOAOM Tepedopa | 1o
NPaBUITy YMHOXKEHHUSL.

O3HakoMJICHHE C TIOHATUAMU KOMOMHATOPUKU:

VYeTHBIM orpoc

[IncemenHbI
pa3MeIEHUMH, COYETAaHUSAMU, IEPECTAHOBKAMHU U
Komb6unaropuk onpoc
dbopmynamu aiist ux BerarcieHus. OObsICHEHHUE U
a . OueHka kayecTBa
npuMeHeHnue GopMyIl Ui BEIYUCICHUS pa3MEeleHHH,
. I10 pe3yJbTaTaM
MEPECTAHOBOK U COYETAHUN MPU PELICHUH 33/1a4. SK3AMOHA
OznakomieHue ¢ 6nHOMOM HbrOTOHA U TPEYroJIbHUKOM
[Tackans. Pemenue npakTuueckux 3agad ¢
MCIOJIb30BaHUEM NOHATUHN U MPaBUI KOMOWHATOPHKH.
DNIEeMEHTHI H3ydeHue KI1acCu4ecKoro onpeiesieHus: BEpOATHOCTH, VYcTHBIN Onpoc
TEOPUH CBOMCTB BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEH. [TucbmMeHHbIN
BEpOATHOCTEN U | PaccMOTpeHre MpUMEPOB BBIYMCIIEHUSL BEPOSITHOCTEN. OIpocC
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MATCMAaTHYCCKO
U CTaTUCTUKU

UX XapaKTepUCTHUKAMHU.

Pemenue 3a1a4 Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHIA.
OcHoBHBIE 337]a4N MATEMaTHYECKON CTATUCTUKH.
O3HaKOMJIEHHE € IIPEJICTAaBICHUEM YUCIIOBBIX JAHHBIX U

Pemienune npakTruueckux 3aad Ha 00pabOTKY YHCIOBBIX
JIAHHBIX, BBIYHMCICHHE UX XapaKTEPHCTHK.

O1eHKa KauecTBa
0 pe3yJibTaTam
JK3aMeHa

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

o/

HanmenoBanue crienualibHbIX TOMEIEHUHN U
MOMEIICHUH JIJIs1 CAMOCTOATEIBHOM PabOoThI

OcHaIleHHOCTh CeIMaJIbHBIX
TIOMEIICHUI ¥ TIOMEIEHHH I
CaMOCTOSITENILHOU PaboThI

Kabuner mareMaTuueckux JUCIUILIUH:
yueOHast ayJuTOpHUs JIJIsl IPOBEICHUS 3aHATUI
BCEX BUJOB, B TOM YHUCJIE IPYIIIIOBBIX U
VHIUBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIETO
KOHTPOJIS U IPOMEXKYTOYHON aTTECTAlluU

414056, ActpaxaHckasi 00JacTh, T.
Actpaxanp, yin.Tarumesa, 18-6, nurtep b,
stax 2, momemenne Ne 204

1. Mocka yueOHast

2. Pabouee mecTo mpernogaBaTes

3. Kommuiekt yueOHoI MeOenu Ha 25 der.
4 Harnamuseie mocodus

5.Ilmakatel TEMaTUYECKHE
6.CranmoHapHbIN MYJIbTUMEANIHBINA
KOMIUIEKT

7. Hoctyn B cetb UnTepueT: Wi-Fi-Touka
JIOCTYTIA ¢ MPOIMYCKHOW CITIOCOOHOCTHIO
100M6wurT\c.

Kabuner nis camocTosTebHON paboTh

414056, ActpaxaHckast 00J1aCTh, T.
Actpaxans, yn. Tarumesa, 18-0, nutep E,
stax 3, momemienue Ne308

1. KommiexT yueOHoit meOenu Ha 25 yer.
2.Komnbrotep B komiuiekre 10 mr.

3. Hoctyn K uHGOpMaLIMOHHO —
TEJIEKOMMYHHUKALIMOHHOMN CETH
«HTEepHET»

10. PEKOMEHAYEMAS JIMTEPATYPA

a) OCHOBHAas y4ueOHas TuTeparypa:

1. Amumon 1. A., Komssrun FO. M., TkaueBa M. B. u np. Maremaruka: anre6pa u
Hayajla MaTeMaTHYEeCKOro aHaiau3a, reomerpus. AnreOpa M Hayajga MaTeMaTHUYECKOIO

ananu3a. 10—11 knaccel: 6a30BbId U yrayoi. ypoBHM — 3-¢ u3f. - M., 2016. - 463 c.-

ISBN 978-5-09-037071-4

2. Atanacsan JI.C., byry3oB B.®., KagomueB C.b. u np. Maremaruka: anredpa u

Hayajla MaTeMaTH4decKkoro ananuza. ['eomerpusi. ['eomerpus (06a30BbIid M yriTyOJICHHBIN

ypoBHH). 10—1 1knaccer. — M., 2018. - 256¢.- ISBN 978-5-09-053287-7

0) nomoaHUTENbHAS yueOHas qurepatypa (B T.4. CJIOBapH):
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1. Hukonbckuit C.M., IloranmoB M.K., PemernukoB H.H. u ap. Marematuka:
anreOpa W Hayajga MaTeMaTUYeCKOro aHaius3a, reomeTpus. AjareOpa u Hadana
MaremaTudeckoro ananuza. 10 kmacc: 6a30Bbli U yriy0a. ypoBHu — 4-¢ u3n. - M., 2017.

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

2. Huxonwsckuit C.M., IlortanmoB M.K., Pemernukos H.H. u ap. Maremaruka:
anreOpa W Hayaja MaTeMaTUYeCKOro aHamm3a, reomeTpus. AnreOpa u Hadana
MaTteMaTudeckoro ananuza. 11 kmacc: 6a30Bbli U yrity0d. ypoBHU — 4-¢ u3n. - M., 2017.

- 464c.- ISBN 978-5-09-047233-3
B) IIEpeUeHb y4eOHO-METOIMYECKOTO 00ECTIEUeHUS:

1. bensBuera JI.B., UykanoBa JI.LA. VYdyeOHO-MeTOIMUECKOE TMOCOOME ISt
MPAKTUYECKUX PabOT Mo MaTeMaTUKe M CTynIeHTOB | kypca. Actpaxans. KCud ATACY

2022 r.

T') HHTEPHET-PECYPCHI:

1.I'azeta «Marematuka» M3narensckoro qoma «llepBoe ceHTIOps»

http://mat.1september.ru

2.Marematuka B OTKPBITOM KOJUIEIIKE

http://www.mathematics.ru

3.Allmath.ru — Bcs MareMaTuka B OJTHOM MECTE

http://www.allmath.ru

4. Exponenta.ru: 00pa3oBaTelbHbIA MAaTEMATUYECKUIN CalT

http://www.exponenta.ru

5.Bca QJICMCHTAPHAA MAaTCMAaTHKaA: Cpe,ZIHHSI MAaTEMATUYICCKAA MHTCPHCT-IIIKOJIAa

http://www.bymath.net

6.I'eomeTpuyeckuii moprai

http://www.neive.by.ru

7.3amauu o reoMeTpun: HHHOPMAIIMOHHO-TTIOMCKOBAsi CUCTEMA

http://zadachi.mccme.ru

8.3a1auHuK IS TOATOTOBKY K OJIMMITHAIaM IO MaTeMaTHKE

http://tasks.ceemat.ru
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http://www.mathematics.ru/

9.Maremaruka on-line: cipaBoyHasi ”H(OOpPMAIUS B TTIOMOIIb CTYACHTY

http://www.mathem.hl.ru

10.MaTemaTuka B MOMOIIb IIKOJBHUKY U CTYJEHTY (T€CThI IO MareMatuke online)

http://www.mathtest.ru

11.MeTtoauka npenojgaBaHus MaTeMaTUKU
http://methmath.chat.ru_
12.CaiiT anemenTapHoi MaremaTuku Jmutpus ['ymuHa

http://www.mathnet.spb.ru

13.uTepHeT - noaaepxKKa yuyuTened MaTeMaTUKU. 31€Ch MOXKHO HAWTH 3JIEKTPOHHbIE
KHHUTHY, BUJICOJICKIIUH, PA3JIMUHBIE TI0 YPOBHIO U TEMAaTHKE 3aJa4M, UICTOPUHU U3 KU3HU
MaTEeMaTHUKOB. YUHTENsd HAWAyT MaTepualbl JUIsl YPOKOB, O(PHUIIMAIBHBIC JTOKYMEHTHI
MunucrepcTBa 00pa3oBaHUs U HAYKH, HEOOXOAMMBIC B padoTe.

www.math.ru

14.www.fcior.edu.ru (MapopManOHHbIE, TPEHUPOBOYHBIE U KOHTPOJIbHbBIE

MaTepHualbl)

15.www.school-collection.edu.ru

1) JIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI:

1. DnextporHo-6mOMMOTEUHas cuctema «[PRbooksy (http:/www.iprbookshop.ru/)

2. O6pazoBaTenbHO-U3NaTeNbCkuii  1MeHTp «Axamemus»  (http://www.academia-

moscow.ru /)

11. OCOBEHHOCTHU OPT’TAHU3AIIUU OBYYEHMUA /151 UHBAJIM1OB U
JIMI] C OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbSA
Jlist 00yyaromuxcst U3 Yuciaa MHBAIKMJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTAMHU
3I0pOBbSl Ha OCHOBaHMM IHCbMEHHOI'O 3asBJICHMs y4eOHBIH mNpeaMmer «MareMaTukay
pean3yeTcsi C y4eTOM OCOOEHHOCTEeM MCUXO(PU3UUECKOr0 Pa3BUTHS, WHJMBHIYaTbHBIX

BO3MOXHOCTEH U COCTOSIHUS 3/J0POBbA (Jjajiee — MHANBUIYATBHBIX OCOOCHHOCTEN ).

12. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
HPEAMETA

KOHTpOHL N OLICHKA pE3yJIbTAaTOB OCBOCHUA y‘{C6HOFO npeamMeTa OCYIICCTBILACTCA
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IpCrogaBaTrCjicM B IIPOLHCCCC IIPOBCACHUA IIPAKTHYCCKHX SaHﬂTHﬁ, TCCTUPOBAHHUA, A

TAK)KE BBIMOJHEHUS CTYJACHTAMU UHIUBUIY ATBHBIX 3aJJaHUM, IPOEKTOB, UCCIICIOBAHUM.
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