YACTHOE OBPA3OBATEJIBHOE YYPEX/IEHUE

BBICHIEI'O ObPA3OBAHUA
«COIUATBHO-TIEJAT OT MY ECKUI1 MHCTHTY T»
(4OY BO «CITW»)
( )
OKYMEHT MOAMNWUCAH

G)J'IgKTPOHHOIZ ngunmcmo Y \ YTBEPXKJIAIO

s IIpopexTop no YBP

Cepruchukar: 0133AB7CO03FAF37BB472BI9B5ICEAATAB K H.(D.3y63HJlOB3

Ronorammenen o 3110202 10 81.01.9024 o « XAGH» AL 2023r.
. J

PaGouasi nporpamma y4eOHO# JMCIHIIHHBI

.01 MATEMATHUKA

KOI[ 1 HAMMCHOBAHUE CIICOHNAJIbHOCTH

39.02.01 Coumaannasi paéora

®opma 00yyeHHs — 3209HAasA

HepoenT 2023



PabGouas mporpamMmma y4eOHOW IUCHMIIMHBI pa3zpaboTaHa Ha ocHOBe dDenepaabHOTO
roCyIapCcTBeHHOTO oOpaszoBarenbHOro cranaapra (manee — @DI'OC) mo croenuanpHOCTH
cpenHero npo deccuoHaabHoro oopazoanus (ganee - CI10) 39.02.01 ComnuanbHast padoTa.

Opranuzanus-pa3padotyrik: YacTHoe 00pa3oBaTeNbHOE  YUPEXKIECHUE  BBICIIETO

obpazoBanus «ConuansHo-nieaarornueckuii uHCTATYT (HOY BO «CITH»)

PazpaboTunk:

ct. npenoaasarens [IIK ECOn  Aracuesa E.T'.

(3aHUMaemast IOJKHOC Th) (cTemn., MHU ITMAIIBI, haM MITHS)

Ono6peno Ha 3acenanuu [THK
EcrecTBeHHOHAYYHBIX U COI[MATIBHO-3KOHOMUYECKUX [T CIIUTLIINH
«@29»mas 2023 r., mpotokoa Ne 10

ITIpeacenarens [ILIK k.3.H., nouent I'.I'.I'amuos

(cTen. ,mHUNIMA B, (aMUIIHs)



COAEPKAHME

L.IIACITOPT ITIPOrPAMMBI  YUEBHOM JUCTUTLTAHEL <MATEMATHKA» ........... 4
2. CTPYKTYPA U COAEP)KAHUE YUYEBHOM JUCTHATIIIAHBI ...........oovoevvveevn, 8
3. VCJIOBUSI  PEAJIM3ALIMH PABOYEIl TMPOTPAMMBI  YYEBHOI1
D117 001810711 010871315 (U OO 19
4. KOHTPOJIb M OIIEHKA PE3YJBTATOB OBOCBOEHHUSI  YYEBHOI1
TACIIATITIIIHDBL. ........ooiiiii e, 21



1.IACIIOPT NIPOrPAMMBI YYEBHOM JANCHUTIINHBI
«MATEMATHKA»

1.1. O6nacTh npuMeHeHNs padoyeii MPorpaMmbl

Pabouas mporpamma ydeOHON AMCIUTIIMHBI SBIISETCS YaCTHIO MPOTPAMMBI TTOATOTOBKU
cnenuanucToB cpemnero 3seHa B cootBeTcTBUM ¢ ®I'OC CIIO mo cmemumansHOocTH 38.02.01
OKOHOMHKA U OyXrajaTepckuil yder (1o oTpacisiM), BXOJSILIEH B COCTaB YKPYIHEHHOMH TIpYIIIbI

cnenuanbHocTel 39.02.01 CormanbHas padora.

1.2. Mecro yye6HOIi AMCUMILIMHBI B CTPYKType HpPOrpaMMbl HOJTOTOBKH
CHeNMAJUCTOB  cpeaHero 3BeHa: aucuuniamuHa [IJ1.01 Marematuka BXOOUT B

001eoOpa3oBaTeIbHbIN yIeOHBINM ITUKI OTHOCUTCS K PO (PUIIBHBIM JUCITUTIITMHAM.

1.3. e u 3agaum y4eGHOIi AMCHMIUIMHBI - TpeGOBaHUs K pe3yJbTaTam

0CBOEHHSl Y4eOHOI 1 CIUILUINHbI :
Conepxanue mporpamMmbl  MaremaThka ~— HampaBJieHO  Ha
JOCTUXKEHUECTICAYIOLINX U eneil:

-o0ectieueHure c(GOpPMUPOBAHHOCTH MPEACTABICHUN O COLUATBHBIX,
KYJIbTYPHBIX HUCTOPUICCKHX (PaKTOpaxX CTAHOBIICHHUS MaTEeMaTHKH;

- obecrieueHne ¢hopMHUPOBAHHOCTH JIOTUUECKOTO,
AMTOPUTMHYIECKOTO UMATEMaTHYECKOTO MBIIIIICHUS;

-o0ecrnieueHre c(HOPMUPOBAHHOCTH YMEHUN NMPUMEHSThH TMOJTydEHHbBIC
3HAHWS TIPUPEIICHUH PA3IMYHBIX 3a/1a4;

- obecrieueHre  C(HOPMHUPOBAHHOCTH NP €/ICTABJICHUIA 0
MaTeMaTHUKe KaK 4acTHOOIIeUeIOBEYeCKON KyIbTyphl, YHUBEPCATHLHOM
SA3bIKE HAayKH, TIO3BOJIAIONIEM OIKCHIBATh W M3Yy4aTh pealbHbIC
TIPOTICCCHI U SIBJICHUS.

OcBocHue COACPIKAHUA yqe6H0171 JUCIUITIIMHBI MaremaTnka o0OecreunBacT
JOCTHIKCHHUC CTYACHTAMU CJIICAYIOIIM X pE3YyJIbTATOB :

JAUYHOCHHbIX:

- cPOpMHPOBAHHOCTH MPEJCTABJICHUA O MaTeMaTHKe KaK YHUBEPCATHLHOM S3BIKE HAYKH,
CPEACTBE MOJEIMPOBAHHUS SBJICHUM U IIPOLIECCOB, UAEAX U METOIaX MATEMATHU KU ;
- IOHMMAHHS 3HAYMMOCTM MaTEMaTHKU JUIsi HAy4yHO — TEXHMYECKOIo IIporpecca,

C(I)OpMI/IpOBaHHOCTB OTHOINICHUA K MaTC€MaTUMKEC KaK K YaCTu O6HIC‘ICJIOB€‘~I€CKOI>1 KYJIbTYpPhbI

Y€pe3 3HAKOMCTBO C HCTOpHCﬁ pa3sBUTHUA MaTEMATUKU, 3BOJ'IIOLII/I€I71 MaTEMATHYCCKUX H,Z[eﬁ;



- pasBUTHE JIOTUYECKOTO MBI LIIICH U, IIPOCTPAHCTBEHHOIO BOOOpaXeHHUs,
AITOPUTMHYECKON KYJIBTYpPbl, KPUTHUHOCTH MBILUICHUS HA YPOBHE, HEO0 XOAUMOM Il O yny1ieit

HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH, IJIA MTPOAOJIKCHU A O6pa30BaHI/I$H/I CaMOO6p830BaHI/I$I;

- OBJIQ/ICHUE MAaTeMaTUYeCKUMHU 3HAaHUAMU M YMEHHUSMH, HEOOXOAUMBIMH B TIO-
BCEHEBHOM U3HH, JUISI OCBOCHHS CMEXHBIX ECTECTBEHHO - HAYUHbIX JUCLUIIIMH U JUCLUIIIMH
npo(eCCUOHANBHOIO LMKIA, Ul TOJyd4eHus oOpa3oBaHHs B 00jacTax, He TpeOyrolnmx

yI1yOJIeHHONM MaTeMaTU4eCKO MOArOTOBKY;

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
IPOTSDKEHUM BCEH JKU3HM; CO3HATENIbHOE OTHOIIEHHWE K HENPEphIBHOMY 00- pa30BaHMIO KAk
YCIIOBHIO YCTIEMHOM TTPode CCHOHALHOM M OOIIECTBEHHOM JIes-TEIbHOCTH;

- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSATEIBHON TBOPYECKOM M OTBETCTBEHHOM

JCATCIIBHOCTH,

- TOTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKaMU B 00Opa-
30BaTENbHON, OOIIECTBEHHO IOJE3HOH, y4eOHO-HCCIIEAOBATENBCKOM, MPOEKTHOH M APYTHX

BHUIaX ACATCIBHOCTH,

= OTHOIICHUEC K HpO(l)CCCHOHaJII)HOfI ACATCIIBHOCTH KaK BO3MOXHOCTHU Y4aCTHA B
PCLICHU N JINYHBIX, 06H_IGCTB6HHBIX, TOCynapCTBCHHBIX, O6I.[I€HaI_II/IOHaJ'IbeIX HpO6J'IeM;

Memanpedmemnblx:

= YMCHHEC CaMOCTOATCIIBHO OIPCACIIATh LHCJINU ACATCIBHOCTH W COCTABJIATH IIJIAHBI
JACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJIMPOBATL H KOPPCKTUPOBATH
JACATCIIbBHOCTDL, MUCITI0JIB30BAaTh BCC BO3MOKHBIC PECYPChI MJId JOCTUIKCHUSA IMOCTABJICHHBIX ueneﬁ
H pla3allii IIJIAHOB ACATCIBLHOCTH; BBI6I/IpaTB YCIOCIIHBIC CTpAaTeruu B PaA3IMYHBIX
CUTYyallUsIX;

= YMCEHHUC TIPOAYKTHUBHO O6H.[&TBC$I u BBaHMOﬂeﬁCTBOBaTB B IIpoHecce COBMECTHOM

JeATEIIbHOCTH, YYUTHIBATh MO3UIMM JIPYTUX YYAaCTHHUKOB JIEATEIBHOCTH, 3(PPESKTUBHO
paspemnaTh KOH (UIMKTHI;

- BIaJICHWE HaBbIKAMHU TI03HABATEIIBHOM, Y4EOHO-HMCCIICIOBATEIBCKOW W IPOCKTHOU
NEeSTeTbHOCTH, HaBBIKAMH  pa3pelleHuss Tpo0sieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEIPHOMY TIOMCKY METOJIOB PEIICHUS MPAKTUYECKAX 3a/1a4, TTPUMEHECHHIO Pa3THIHbIX
METOJIOB ITO3HAHHUS,

- TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIbHONH MH(OPMAIIMOHHO — MO3HABATEIbHON
JACATCIIBHOCTH, BKIIOYas YMeHI/Ie OpI/ICHTI/IPOBaTI)Cﬂ B paSHHqHBIX NCTOYHHUKAX I/IH(i)OpMaHI/II/I,

KPUTUYECKd OLEHUBAThb M HMHTEPIPETUPOBATh HMHGPOPMALIMIO, TMOIY4aeMYI0 M3 pPa3InyHBIX

HCTOYHHKOB,



= BJIAICHUC A3BIKOBBIMU CPEACTBAMU: YMCHHUC SICHO, JIOTHYHO U TOYHO H3JIaraTb CBOMO
TOYKY 3pCHUSA, UCITOJIB30BAaTh aJICKBATHLIC A3BIKOBLIC CPCCTBA,

= BJIaJICHNUC HaBbIKaMH IMO3HAaBaTeIbHOM pe(ll]IeKCI/II/I KaKk OCO3HaHUudg COBCPIIACMBIX
HeﬁCTBHﬁ W MBICJIMUTCIIBHBIX ITPOICCCOB, UX PE3YJILbTATOB U OCHOBaHHﬁ, I'paHUIl CBOCTO 3HAHUS U

HC3HAHM, HOBBIX ITO3HABATCIIbHBIX 3a/Ja4 U CPCACTB AJId UX JOCTUIKCHUS,

- IEJCYCTPEMJICHHOCTh B TIOMCKAX W TPUHATHU pelieHUM, cOooOpa3uTeNbHOCTh U
UHTYULIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX Ipe/ICTaBJICHUIA;

CIIOCOOHOCTBBOCIPUHUMATH KPACOTY U TAp MOHHIO MUDA;

npeoMemHuIX:

- c(OpMHPOBAHHOCTH MPEJCTABICHUI O MaTeMaTHKe KaK 4acTH MHUPOBOM KYIbTYPHI H
MECTe MaTeMaTHKHd B COBPEMEHHOW MMBUIM3AIlMM, CIOCO0aX OMUCAHUS SBJICHHUHA pPEaTbHOTO

MHUpa Ha MATCMATHUYCCKOM S3bIKE;

- c(popMUPOBAHHOCTb NPEJACTABICHUNA O MAaTEMAaTUUYECKUX MOHATUAX KaK BaXKHEMW - X
MaTEMATUYECKH X MOJIEINIAX, TO3BOJISIIOLIMX OMUCHIBATh M U3y4aTh pa3HbIE MPOLIECCHI U SBJICHUS;
IIOHMMaHHE BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUAMATEMAaTHYECKUX TEOPUH;

- BJIaJICHUE METOJAMH JJOKA3aTEJIbCTB U AJTOPUTMOB PEIICHMS, YMEHUE UX IIPUME - HATb,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYXKACHUS B XO/I€ PEIICHUS 3a/1a4;

- BJIaJICHUE CTaHJAPTHBIMM IPUEMaMU DPELIEHUS PAallMOHAJIBHBIX U HMPpalMOHANbHBIX,
IIOKAa3aTEIbHBIX, CTCIICHHBIX, TPUTOHOMETPUYECKAX YPAaBHCHUN M HEPABEHCTB, HUX CHCTEM;
M CII0JIb30BAHHME TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM UHUCJIE JUIsl IOMCKA ITYTH PEIICHUS U
WJUTIOCTPALlUM PELICHUS YpaBHEHUN U HEPABEHCTB;

- c(pOpMUPOBAHHOCTh TMPEACTAaBICHUNH OO0 OCHOBHBIX IOHSATHSX MaTeMaTUYeCcKOro
aHalM3a M WX CBOWCTBAaxX, BIAJCHUE YMEHHEM XapaKTepu3oBaTh NoOBeneHUE (yHK- LU,
WCIIOJIB30BAHME IIOJyYCHHBIX 3HAHUH JJIS ONTMCAHUS M aHAJIM3a PEaJIbHBIX 3aBUCHUMOCTEH;

- BJIa/ICHUE OCHOBHBIMH IMOHSITUSIMU O IJIOCKUX M IMPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
¢urypax, X OCHOBHBIX CBOHCTBAX; C(POPMUPOBAHHOCTh YMEHHS PACIIO3HABATh T€OMETPHYECKHE
¢urypbl Ha uepTekaX, MOJEISIX U B pealbHOM MHpE; NMPUMEHEHHE H3Y4EeHHBIX CBOWCTB
reoMeTpuueckux ¢uryp u GopMyn anad penieHHs TeOMETPHYECKUX 3aJad U 3ajad C
IIPAKTUYECKUM COJIEPKAHUEM;

- cOpMHUPOBAHHOCTh MPEJACTABICHUN O IMpoleccax U SBJICHUSAX, HMEIOUMX BEpPO-
ATHOCTHBIM XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEAIBHOM MHUPE, OCHOBHBIX
MOHATHUSX IEMEHTAPHOM TEOPUU BEPOSITHOCTEH; yMEHUN HAXOJUTh U OLIEHUBATh BEPOSTHOCTU
HACTYIUJICHHUS COOBITUH B MPOCTEHIIMX MPAKTUYECKU X CUTYAIUsIX U OCHOBHBIE XapaKTepPUCTUKU

CIIy4ailHbIX BEJIMYHH;



= BJIAACHHUC HABbIKAMH HCIIOJIb30BAaHHWA T'OTOBLIX KOMIIBIOTCPHBIX IIPpOI'paMM

NpUPELIEHUH 3a/1a4.

JINYHOCTHBIE PeE3yabTaThbl peajqu3aluu MNporpaMmbl BOCIIUTAHUSA

[IppyHuMaronWii UeMM W 3aJa4d  HaydHO-TEXHOJOTMYECKOTO, 3KOHOMHYECKOTIO,

JP6 nHpopMaImoOHHOTO pa3BuThs Poccun, roToBBIi paboTaTh HAa WX JOCTHKECHHE.
['oTOBBIM COOTBETCTBOBATh OXUIAHUSAM pabOTONATENEH: MPOEKTHO MBICIIALIMH,
3¢ ekTHBHO B3aMMOJCUCTBYIONMHA C WICHAMH KOMAaHJbl M COTPYIHHYAOIIHMH C

JIP 7 JIPYTUMH JIIOJIbMH, OCO3HAHHO BBITOJHAIOUME NpodeccuoHanbHble TpeOOoBaHUS,

OTBETCTBEHHbIN,  IYHKTYaJbHBIM,  AUCHUILIMHUPOBAHHBIM,  TPYIOIIOOMBBIN,
KPUTUYECKA MBICIAIMKA, HAUEICHHBIM Ha JOCTUIKCHHE ITOCTABJICHHBIX LEJIEH;
JEMOHCTPHUPYIO M MPoQecCHOHATIBHYIO )KU3HECTOHKOCTb.

CnocoOHblf reHeprupoBaTh HOBBIE UEH /TS pEIeHUS 3aa4 11 (PPOBOM SIKOHOMUKH,
IepecTpauBaTh  CIOXKUBIIMECS  CIOCOOBI  pelleHMs  3ajJad,  BbIABUIATb
JIP 15 aJIbTepHATUBHBIC BapUaHTHI JEHCTBUN C IENbI0 BBHIPAOOTKH HOBBIX ONTHMAIBbHBIX
QITOPUTMOB; TO3UIIMOHUPYIOIMM ce0sf B CeTHM Kak pe3yAbTaTUBHBIM U
IIPUBJICKATENIbHBIN YYaCTHUK TPYJOBBIX OTHOLICHHUIA.

1.4. KonnvecTBo 4acoB Ha 0CBOeHHE Yy4eOHON AUCIMILINHDI:

MaKCHMaJjbHasl yaeOHast Harpy3ka oOydaromerocs 351 gyaco, B ToM yucre:

- oOs3arenbHas aynuTopHas ydeOHas Harpys3ka oOydvaromerocss 20 yacoB, BKIOYas
KOHCYJIbTAlMIO - 2 yaca.

- caMocTosTeNbHas pabora obyyaromerocs 331 yaca.



2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOW U CIUILJIMHbBI

2.1 O6beM yuyeOHOI TUCHUIVIMHBI M BU/bI Y4e0HOil padoThl

Buo yueonoit paoomut Oo6vem uacoes
MakcumajibHasi ydeOHasi Harpy3ka (Bcero) 351
Obs3aTeIbHast ayIUTOPHAs y4eOHass Harpys3ka (Bcero) 20
B TOM YHCIIE:
JCKIUN 8
MPAKTUY €CKUE 3aHITUS 10
Koncynpranuu 2
CamocTtosiTesqibHas pabora 331
IIpome:kyTouHas aTTecTanMs B BUIe IK3aMeHa




2.2. TemaTu4yecKuii IVIAH U COAeP:KAHME Y4eOHOM JUCHUNIMHBI

HaumenoBanue Coaep:kanue y4yeOHOro marTepuaja, JadopaTopHble PpadoThl W mnpakTuyeckue | O0bem YpoBeHb
pa3ieJioB U TeM 3aHSATHA, CAMOCTOSITEJIbHAsA padoTa 00y4aro mxcsi) 4acoB 0CBOEHMSA
1 2 3 4

Pa3nea 1. PasBurue MOHATHA 0 YHC]IE
Tema 1.1 Pa3Burue | Jlekuun 2 1
MOHSATHSA O YHUCJIe Lensle 1 panoHaNBHBIE YHCIIA

IIpakTH4yeckue 3aHATHS 2

JlelicTBUTENbHBIE YK CIA

CamocrosiTeibHas padora 10

[TpubnuxeHHbIE BBIUMCIICHUS

KommnekcHsie uyncna. Apudmernueckue AeHCTBUS HaJ YU CIaMU

Haxoxxnenue npuOnmKEHHBIX 3HAYCHU N BENIMUMH U TTOTPEIHOCTEN BEIYMCIICHH I

(abconroTHOM M oTHOCUTENBbHOW ). CpaBHEHHME UM CIIOBBIXBBIPAKEH U

Co3nanue npe3eHTaum 1o Teme: «/[elicTBuTenpbHbIe U MHUMBIE YU CIIa)

KoHcnekrnpoBanne HCTOUHUKOB 1O TeMe: «JleCTBYS HaJl KOMIIJIEKCHBIMU YK CIIAMU
Paznen 2. Kopuu, creneru u jjorapug Mol
Tema 2.1 Jexnun 2 1
KopHuu u crenenu KopHu HaTypanpHOM CTENEHU U3 YKCIIA U UX CBOMCTBA.

IIpakTHyeckue 3aHATHS 2

Crenenu ¢ panoHaIbHBIMU MTOKA3aTENSIMU, KX CBOMCTBA

CreneHu ¢ pallMoHaJIbHBIMU OKA3aTEJISIMHU, MX CBOMCTBA.

CamocTtosiTesqibHas padora 11

Crenenu ¢ I[GI\/'ICTBI/ITGJ'H)HI)IMI/I noxkazareisiMu. CBONMCTBA CTEEHU CI[GﬁCTBPITCJ'II:HLIM
MOKa3aTeaemM

[IpeoOpazoBanue BIpaxKeHUI, COJEPKANMX CTENEHU U KOPHU

HppanuonansHbie ypaBHeHus. [loka3aTenbHble ypaBHEHHS

Pemenne 3a1a4 Ha BBIUKMCIIEHUE U CPABHEHUE KOPHEH,

BBIITOJIHCHUEC pacucToB C paguKajiaMu. HaxomneHHe 3HAYCHUU CTCIICHU C
palMOHAIBHBIMU  [OKA3aTeJIMU. PelleHne uppaluoOHANBHBIX W [OKa3aTeJIbHbIX
YpaBHEHUU

Brimosinenue tecta o teme: « KopHu u crenenny




Tema 2.2
Jlorapugpm. Jlorapupm
yHucaa

Jlexkuuu
Jlorapudm. Jlorapu ¢m uucna
OcHOBHOE Jorapr(MUIECKOE TOKIAECCTBO

CamocrositeibHas padora

JlecaTHYHBIE M HATYpaJbHBIE JIOTapH (MBI

[IpaBuina neiicTBmiA ¢ TorapudmMaMH.

Ilepexon kK HOBOMY

OcHoBaHM10

Pemenne npuknagasix 3anad no remam: «HaxoxxneHue 3HaueHuUl gorapu pma
0 TPOU3BOJILHOMY OCHOBaHMIO», «llepexos OT OJHONO OCHOBaHUIO K
IPyTOMY»

Beluucnenue u cpaBHeHue JorapupMoB. JlorapugmupoBaHue U OTEHIUPOBAHUE
BbIpakeHUl. Perienue norapu pMuuecKkux ypaBHEHUM

Beinonnenue pedepara no teme: «3HaueHUE U UCTOPUSI TOHATHSIIOrapy (pmar

11

Tema 2.3
IIpeoOpa3oBanue
ajredpanyecKnx
BbIpaxe HUM

Jlexkuuu
[IpeoOpazoBanue panMOHAIBHBIX BhIpakeHHH. [IpeoOpasoBaHMe MppaIvOHATBHBIX
BBIPAKECHUI

HpaKTuquKue 3aHATHUA
Hp606p3.30BaHI/IC CTCIICHHBIX, ITOKAa3aTCIBHBIX BBIpa)KCHI/Iﬁ

CamocTtosiTesqibHas paGoTa

IIpeoGpazoBaHue noka3aTeiabHbIX U JOrapyu GMUYECKUXBBIPAKEHU N

Pemenne 3amau no Ttemam: «[IpeoOpa3zoBaHue palMOHANBHBIX U
MPPALMOHAIBHBIX BBIPAKECHUIY, «IIpeoOpa3zoBanue CTEIICHHBIX
BbIpaXXeHUI», «IIpeobpa3oBaHne MOKa3aTENbHBIX BHIPAKEHUII,

«IIpeobOpazoBanue norapu(pMUUECKI X BBIPAKESHU I

Breimonnenue Tecra mo teme: «lIpeodpazoBanue gorapuMUIec Ku XBBIPAKEHUN
Beimonnenue Tecra no teme: «PeleHne nokazaTeabHbIX UJIOTApH PMUUECKUX YpaBHEHUI
1 HEPaBEHCTBY

11

Pazneq 3. [IpsiMble ¥ MJI0CKOCTH B MPOCT PAHCTBE

Tema 3.1
B3aunmnoe
pacnoJio:Ke Hue MpsiMbIX

IIpakTnyeckue 3aHATHA
B3anMHOe pacrionoxenune AByX NpsIMBIX B IPOCTPAHCTBE
[NapannensHOCTb NPAMOM U IUIOCKOCTH. 1IapauienbHOCTD II0CKOCTEMN.

10




M IUIOCKOCTEH B
NMPOCT PAaHCTBE

CamocrosiTesibHasi padoTa

[leprieH IMKyISIpPHOCTB MPSMOM U INIOCKOCTH

[lepnenuKynsip M HAKWIOHHASA. YTOJI MEXAY IPSMOM M IIJIOCKOCTBIO. TeopeMmsl

0 B3aUMHOM PacCIOJIO)KEHU U NPAMOM UIIJIOCKOCTH.

Teopema 0 TPEX MEPIEHAUKYIIAPAX

Pemenne 3amau mo temam: « [Ipu3HaKM B3aMMHOIO pPACHOJIOKEHUS MPSAMBIX. Y TOJI

MEXly IpSIMBIMU», « B3auMHO€E pacrnosiokeHue NpsMBIX U

IIJIOCKOCTEN», « [IepneHauKymsIp U HAKIOHHAs K IJIOCKOCTH», « YTOJI MEXIYIPIMON U
IIJIOCKOCTBIO »

Beinmonnenue tecra o reme: «lIpsmbie U mockoctu B npocTtpaHcTse. [lapannensHocTh
HPSIMBIX U TIJIOCKOCTEN »

11

Tema 3.2 /IByrpaHHbIii
yroJj

CamocrositeibHas padora

JIByrpaHHbIi yron. YTosl MeKIYy INIOCKOCTSAMH.

[leprieHAUKYISIPHOCTD ABYX IJIOCKOCTEN

Pewenue 3anau o remam: «PaccrossHue OT TOYKU 10 IUIOCKOCTHUY,

«PaccrosiHue OT MHpAMOM A0 INIOCKOCTH», <«PaccrosHue MeXAy ILIOCKOCTSMU»,
«PaccTosiHue MEX Iy CKPE M BAK0 IIIMHUCS] ITPSMBIMK

Brinonnenue recra 1o teme: «lleprieH IMKyIsspHOCTb NPSIMBIX UILIOCKOCT €1

12

Tema 3.3
I'eomeTpnueckue
npeodpa3oBaHus

IIpakTHyeckue 3aHATHSA
I'eomerpuueckue npeoOpa3zoBaHus TPOCTPAHCTBA: MapaLICIbHBIMIEPEHOC, CAMMETPHUS
OTHOCHUTENBHO IIocKoCcTH. [lapannensHoe

NMPOCTPaHCTBA

CamocrositeibHas padora

[IpoexrupoBanue

[Inomaae OpTOTOHATBHON MPOEKIUH

N306paxkeHre NpoCTpaHCTBEHHBIX (GUTYp

IMocTpoeHne TeoMEeTpUYECKUX (UTYp C TOMOIIBIO MApaIENbHOTO MPOESKTHPOBAHUS.
CBoiicTBa MapaieaIbHOro MPOESKTUPOBAHU S

KoHcnekrupoBanne ucrouHukoB 1o Teme «TeopemMa o0 muiomagu
OpPTOTOHAJIBHOM MPOEKIIUN MHOTOYTOJIBHUKA)

Cucremarnsanus Marepuana no Teme: «300paxkeHne NPOCTPaHCTBEHHBIX (UIyp:
napajuienbHas IPOeKUUsl (PUTYPBI,IIPSAMOYTOIbHAs IIPOCKUUST (PUTYPBI»

12

Paznen 4. KomOounaTopu

Ka

Tema 4.1

CamocrosiTesqibHas padora

DJIeMeHThI

OCHOBHBIC TOHSATUS KOMOMHATOPUKHI

12
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KOMOUHATOPUKHU

3agaud Ha MOJACYET 4YMCla pa3MELICHU, MEePEeCTaHOBOK, codyeTaHul PelieHne 3agad Ha
10100p BapuaHTOB

®opmyna 6uHoma HetoTona

CBolicTBa OMHOMHHAJIBHBIX KO3 PPUIIEHTOB

Tpeyronpauk [Tackais

Pemenue npakruueckux 3aj1a4u ¢ UCIOJIb30BAaHUEM MOHSITUH U TPAaBUIKOMOMHATOPUKU
BeinonHeHne mouckoBOro v MpoOIeMHOTO0 3a/1aHus 10 TeMe:

«MuaTepecusie matemarnyeckue 3a1aud XVII Beka. OCHOBBIKOMOMHATOPUKI

Paznen 5. KoopauHaThbl M BEKTOPBI

Tema 5.1 CamocrosiTesibHas padoTa 12
IIpsimoyroJsibHast [IpsimoyrosibHAs cucTeMa KOOPAMHAT B IPOCTPAHCTBE
CHCTEeMA KOOPAUHAT B dopmysia pacCTOSAHUS MEXY IBYMsI TOUKAMHU
MPOCTPAaHCTBE VYpaBHeHuUst chepbl, MIOCKOCTH U MPIMON
[TocTpoenue no 3a1aHHBIM KOOpAMHATAM TOYEK U IIJIOCKOCTEH,
HaXO0XJACHUE KOOPAUHAT TOUYEK
Pemenne 3aga4d mo remam: «BplunclIeHNE pacCTOSHUN MEXAY TOYKAMHU »,
«YpaBHEHUS OKPY)KHOCTH, c(hephbl, TITOCKO CTH»
BeinonHeHne MOMCKOBOTO U MPOOIIEMHOTO 3a/IaHUs HA TEMY:
«KpaTyaiiime myTu 1Mo mOBEPXHOCTH TEJIa»
Tema 5.2BekTopsl CamocTtosiTesqibHas padora 12
Bexropsl. Mopayns Bekropa. PaBeHcTBO BekropoB. Cllo)K€HHE BEKTOPOB.
YMHOXeHHEe BEKTOpa Ha yucio. Pa3noxeHnue BeKkTopa MoHanpaBiIECHUSIM
Yron mexny aBymsa Bekropamu. [Ipoexius Bexkropa Ha ock. KoopauHatel
Bekropa. CKalsipHOE MPOU3BEIEHNE BEKTOPOB
KoopaunatHelil MeToa pelieHus 3aa4 sl BBIYUCICHUS BEIIMYNH
YIJIOB M PACCTOSIHUM
Hcnonbs3oBaHue KOOPAMHAT U BEKTOPOB MPU PEIICHUM MATEMATHYECKHX M MPUKIATHBIX
3a/1a4
Beimonnenue Ttecta no teme: «KoopAauHaThI B TPOCTPAHCTBE
Paznen 6. OCHOBBI TPUTOHOMETPHH
Tema 6.1 CamocrosiTesibHas padoTa 12

OcHOBHEIE IOHSITUSA

BpamarensHoe auxkeHue. IM3o0pakeHue yIJIOB BpallleHHSI Ha OKPYKHOCTH,
COOTHECEHHE BEIWYMHBI yIJa C €ro pacnoyioKeHHeM. BrlunciieHne KOOpAMHATHI

TOYKHU Ha TpHFOHOMGTpH‘-ICCKOfI OKPY>KHOCTH.

12




CuHyc, KOCUHYC, TAHT€HC U KOTAHTEHC Yucia

Pagnannas mepa yria. M3ydueHue painaHHOIO METOIA U3MEPEHUS

YIJIOB BPALICHUS U MX CBSI3U C TPAyCHOU MEpOit

Co3snanue npeseHTanuu no teme: «ctopus pasBUTHS U CTAHOBJICHUSATPUTOHOMETPHU»

Tema 6.2 OcHOBHBIE CamocrosiTesibHas padoTa 12
TPUTOHOMETPH Ye CKHe ®opmynsl npuBeaeHus. CBOMCTBA CHMMETPUM TOYEK HA €IMHUYHOU
TOK/IeCTBA OKPYXHOCTH U IIPUMEHEHUE UX JJIs BBIBOJA (JOPMYI MPUBEICHUS
®opmynbl cioxeHus. DopMysbl yIBOCHUS
Pemenue 3amau Ha mnpuMeHeHHe (OpPMYT MPUBENCHUS, CIOXKEHHS, YIABOCHHUS s
BBIYMCJIEHHUS 3HAYEHUSI TPUTOHOMETPHUUYECKOTO BBIPAYKEHU S UYTIPOILEHHUSI €r0
Cucremarusanusi mMatepuaiga no Tteme: « llpumeHneHnue QopmMya TPUTOHOMETPUH IS
pELIeHUs 33714 Ha JI0Ka3aTelIbCTBA»
Tema 6.3 CamocTosiTeibHas padoTa 12
IIpeoOpa3zoBanus ®dopmynbl  MpeoOpa3oBaHUsT CYMMBI TPUTOHOMETPHUUYECKUX (YHKIUNA B
NpocTe W IMX IIPOU3BEACHUE
Tpuronomerpuueckux | opmynsl npeodpazoBaHus IPOU3BEIEHUS B CYMMY
BbIpaxe HUM [Ipeobpa3zoBaHusi CyMMBI TPUTOHOMETPUYECKUX (GYHKIHUN B MPOU3BEACHHE U
MIPOU3BEJCHUS B CYMMY
Beipaxkenue TpuroHomerpuyeckux QYHKIHMI uepe3 TaHITeHC IOJOBUHHOTO
aprymeHra
Beimmonnenne  3amaHuii Ha  mpuMeHeHMe  GOpMyn  mpeoOpa3oBaHUS — CYMMBI
TPUTOHOMETPUYECKUX (PYHKUIHI B MPOU3BEICHUE U TPOU3BEIICHUS B CYMMY.
KoHcnekrnpoBaHue HCTOYHUKOB 110 TeMe: «DopMyiibl TOJIOBUHHOTOYITIa»
Tema 6.4 CamocrosiTesibHas padoTa 12
Tpuronomerpuyeckue | Ilpocreiinme  TPUTOHOMETPUYECKHE  YPABHEHUS. Pemenue MIPOCTEN M X
YPABHEHHS] H TPUTOHOMETPHUUECKUX YPaBHEHUH 10 popMyaaM U
HepaBeHCTBA TPUTOHOMETPUUYECKOMY KPYTy
OOpaTHble TPUTOHOMETpUYECKHE (DYHKIIMH : aPKCUHYC, apKKOCHH YC, apKTaHTEHC
Pemenust ypaBHeHHI METOOM IIPUBECHNS K INHEHHOMY BUTY, K
KBAJIpaTHOMY BUY
PewieHust ypaBHEHUI METOIOM PA3JIOKEHUSI HA MHOXKUTEIH,
METOJIOM 3aMEHBbI TEPEMEHHOU
[IpocTelinme TPUTOHOMETPUYECKUE HEPABEHCTBA PelleHHME TPUTOHOMETPUUYECKH X

YPaBHEHUN U HEPABEHCTB
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| BemosiHenue Tecta 1o TeMe: « [pUTrOHOMETpHs»

Paznen 7. ®ynkuum u rpaguku

Tema 7.1 ®yHKkuMu CamocrosiTesibHasi padoTa 12
Oyukunn. O01acTh ONpPEAeICHIS 1 MHOXKECTBO 3HAU€HUH (PyH KIIuU
I'padux ¢pynkauu. [locrpoenne rpadukoB GyHKINN, 3aJaHHBIXPA3THYHBIMHA CITIOCOOAMHU
[Moctpoenue rpadukoB QpyHKIHI
Cucremarnszanun Mmarepuana no Teme: «OmpeneneHue 1o Qopmyne mpocreil mei
3aBUCUMOCTHU BUJia rpadrka QyHKIHN»
Tema 7.2 CamocrositeibHas padora 12
CBoilicTBa (hyHKIIUM CgroiictBa ¢yHkuuu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTh, OTPAHHUYEHHOCTD,
nepuoanyHocTh. [IpomexxyTku Bo3pacTaHus U yObIBaHHUS, HauOoJblllee U HaWMEHbIIEEe
3HAa4YeHMs,  TOYKM  OKCTpemyma. Ipaduueckass  mHTepnperaims.  [Ipumepsr
(YHKIMOHAIBHBIX 3aBUCUMOCTEH B PEabHBIX MpOIIeccax U SBICHUSX. ApH PMETHUCCKHE
oneparuu Haj GyHKiusamMu. CiioxHas GyHKIHS (KOMIIO3UIINA).
IousTHE O HEMPEPHIBHOCTH (HYyHKIITMH
Pemenne 3ama4d o teme: «ccinenoBanue QyHKIIAM
Tema 7.3 CamocrosiTeibHas padora 12
Oo0partHble ¢yHKIMU OOparnsbie ¢yHkiuu. O0macTh onpeaeseHus U 00JacTh 3HaAYCHU I
obpatHolt pynkmuu. ['paduk oOpaTHO#N dyHKIHH
IMogrotoBka K mpeseHTauuu mnpoekra 1o Teme: «lIpumepsl  QyHKIMOHATBHBIX
3aBHMCUMOCTEN B PEaJIbHBIX MPOLIECCAX U SBJICHUSIX)
Tema 7.4 CreneHunsie, CamocTrosiTeqibHas padora 13

NoKa3aTeJIbHbIE,
Jorapud Mmudeckue u

TPUTOHOMETPHYECKHE
¢ ynxumu. O6paTHbie
TPUTOHOMETpPHYECKHe
¢ yaxuun

OnpeneneHue QyHKIHI, TX CBOMCTBA U TPAUKH.

[peoOpazoBanust rpadukos. [lapaiienbHbIi TEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH
KOOpJIMHAT, CUMMETPHUs OTHOCUTENBHO NMPSAMOHN Y = X, pacTshHKEHHUE M CKAaTue BJOJIb Oceil
KOOpJIMHAT

CaoiicTBa 1 rpaduk CHHYCa, KOCHHYCA, TAHTEHCA U KOTaHTeHCa

OO6patHble GyHKIUH U UX Tpa(uKu.

OOpaTHbIe TpUTOHOMETPHYECKUE (DYH KITUH

[IpeobpazoBanus rpaduka Qynkuuu. ['apmonnueckue konedbanus. [IpuknaaHbie 3amaym.
INokasarenpHbie, ToTapy GMUYECKHE YPABHEHHS HHEPABEHCTBA

IMogrotoBka k mpe3eHTanuu Tmpoekra 1o Teme: «lIpemocraBieHue mnpuMepoB
3aBUCUMOCTEN MKy IEPEMEHHBIMU B PEAbHBIX MPOI[eCCaX N3CMEKHBIX JUCITUTIITUH»

Pa3znen 8. MHOrorpaHHMKH U KpyrJible TeJa
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Tema 8.1. CamocrosiTesibHas1 padora 12
MHoOrorpaHHu Ky Muororpannukd. Bepumusl, peOpa, rpaHd MHOTOTpaHHHWKAa. MHOTOTpaHHBIE
yribl. Beimykisle MHOrorpanHuku. Passeptka. Ilpusma. Ilpsimas m HakimoHHas
npusma. [IpaBuiibHas npusma.
[apannenenunen. Kyo6.
ITupamuga. MHororpanHsie yribl. Bellmykiible MHOTOTpaHHUKH. [IpaBuiibHAs mupamua.
VYceuennasa nupamuga. Terpasap. Teopemaditnepa.
N300paskeHre MHOTOTPAaHHUKOB U BBIOJIHEHHUE TIOCTPOEHUS Ha
M300paXeHUX U MOJIENIIX MHOTOIPAaHHUKOB
CBoiictBa cuUMMeTpUM B Ky0e, B Mapajjenenunene, B MpU3Me, INUPAMUIE.
[IpencraBnenue o mpaBUJIBHBIX MHOTOTPAaHHUKAX:
TeTpas’ape, Kyoe, OKTadape, ToJeKadpe U UKOCcadape
N3o0paxkenue ceueHust Kyoa, MpU3Mbl U THPAMHU/IBI
Beinonnenue tecta no teme: « Ilpusma. bokoBasi 1 moHasAMOBEPXHOCTHY
Beinonnenue tecta no teme: «llupamuyia. bokoBas ¥ oaHasnOBEPXHOCTU»
Tema 8.2 CamocTosiTeibHasi padoTa 12
TeJia M MOBEPXHOCTH Hunmuaap. OcHoBaHWE, BBICOTA, OOKOBAs TOBEPXHOCTH, 00pa3yroIas,
BpalieHUst pa3BepTKa.
Konyc. Yceuennslit konyc. OCHOBaHuE, BBICOTa, OOKOBas
MOBEPXHOCTb, 00pa3yroas, pa3BepTka
Hunuaap u konyc. OceBble CEUEHUS U CEUEHU s, TapaJUIEIbHbIE
OcHOBaHUIO
Hlap u cdepa, nux ceuenus. KacarenapHas MII0CKOCTb K cdepe
Boeinosninenue tecra no reme: «ununap. Konye»
Tema 8.3 CamocrosiTesibHas paboTa 12
HN3mepeHus B O0béM u ero usMmepenue. MuterpanpHas Qopmyna obwséma. @opmynsl 00bEMa Kyda,
reomMe Tpuu MPSMOYTOJIBHOTO TMapalijieNienumnena, npu3Msl, HumHApa. opmynsl 00bemMa mUupaMuIbl U

KOHYCa
@ opMyJIbI IIIOMRAIM TOBEPXHOCTEN IUIIMHIPA U KOHYCa
®dopmyibl 00beMa mapa U MIOHRIN Chepbl

IHogo6ue Ten. OTHOICHUS MIIOLIA/IEH TOBEPXHOCTEH U 0OBEMOB
MOI00HBIX TEI

Beinonnenue tecrano reme: «O0beMbl MHOIOTPAaHHUKOBY

Pa3znen 9. Hayana MmareMaTnde CKOro aHAJIM3Aa
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Tema 9.1
IHociiegoBaTeJILHOCTH

CamocrosiTesibHasi padoTa

IlocrmenoBaTenbHOCTH. Croco0sl 3aJJaHusA Hu CBOMCTBA YHCIIOBBIX
nocaeaoBarenbHocTel. CyMMHUPOBAHUE MTOCIEI0OBATEIHLHOCTEH.

beckoHneuHo yObIBaroIasi reOMETpUUYECKasl POTPECCHS U €eCyMMa

[Tonsitue o npenene nocienoBareabHOCTH. CyIlleCTBOBAHHE

npeesia MOHOTOHHOW OTPaHWYEHHOM MOCIEI0BATEIbHOCTH.

Pemenne 3anau o teme: «Ilpenen mocnenoBaTeIbHOCTH

OCCKOHEUHO YOBIBAIOIIEH T€OMETPHUYECKON MPOTPECCUH

KoncnekrupoBanne nMcTOYHHMKOB. PemeHue 3agad Ha mpuMeHEHUE (GOPMYNIBI CYMMBI

12

Tema 9.2
IIponsBoanas u ee
NpUMEHeHHe

CamocTtosiTeqibHas padora

[IpousBonnas. IlonsTie o mpou3BoAHON GyHKIUN

I'eomerpuueckuii U pu3HUeCKU CMBICI TPOU3BOAHON

VYpaBHeHUE KacaTeabHOM K rpauKy (yH KU

[IpousBoiHbIE CyMMBI, pa3HOCTH, IPOM3BEICHH S, YACTHOTO

[Ipou3BoIHEIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIH I

[TpumeHneHmne mMporu3BOIHON K MCCIEAOBAaHUIO (DYHKIIUN M MTOCTPOCHUIO TpaduKOB.
[TpousBoaubIe 0OpaTHON QyHKIIUH U

KOMITO3HUITUHY (PyH KU

[Tpumeps! UCTIOTBL30BaHUS MTPOU3BOHON I HAXOXKICHUS HAMITYYIIIETO PEICHUS B
MPUKIAIHBIX 33/1a9aX

Bropast npousBojHas1, ee reOMeTpUYeCKuid U U3NUECKUI CMBICI

Haxoxnenue ckopocTu Jyis mporiecca, 3aJaHHoro GopMyioi urpagu KoM
Beinosinenue tecra o reme: «lIpousBonnasn»

[loaroToBka K npe3eHTauy NpoeKra no TeMe: «3aayi HaONTUMU3ALIHION

12

Paznen 10. UuTerpan u e

ro NpuMeEHEe HUE

Tema 10.1
IlepBooOpa3Has u
HHTerpaJ

CamocTtosiTesqibHas padora

[lepBooOpazHas 1 uHTErpa

CBs13b IEpBOOOPA3HOU U €€ TTPON3BOTHOM

3aiauu Ha BRIUMCIICHUE MHTETPAJIOB

[IpaBuia BeIuMCIEHUS TEPBOOOPA3HOM

[IpaBuna BeIUKCIEHUS OMPEICIIEHHOTO HHTETpaia

[Ipumenenue onpeaeneHHOro HHTErpaia s HaXOXKACHUS IO
KPUBOJIMHEHNHOW Tparneuuu

®opmyna Hetotona — JleliOnuIta. Berancnenne miomaay miocKux

12
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¢uryp

[Ipumepbl npuMeHeHUs UHTErpaja B (PU3UKe U TEOMETPUU

Pemenne 3a1a4 1o BEIUMCIEHUIO TIOIAICH TNIOCKUX GUTYpP CHPUMEHEHUEM HHTErpaia
BBIHOJ'IHCHI/IG TCCTA I10 TCMC: «HepBoo6pasHaﬂ U UHTCTPpAID»

CI/ICTeMaTI/ISaI_[I/ISI NCTOYHHUKOB. HOIL60p 3a1a4 I10 BBIYUCICHUIO (1)I/I3I/IquKI/IX BCIIMUHUH C
NpUMEHEHUEM UHTErpana

Pa3nea 11. DiaeMeHTHI T

OpHMHU BEPOSITHOCTE M U MaTeMaTH4Ye CKOM CTaTUCTUKH

Tema 11.1 CamocTtosiTesqibHas pabora 12
DJIeMEeHTBI Te OPHH CoObITHE, BEpOATHOCTH COOBITHS. ClOKEHNE M YMHOXKEHUE
BEPOSATHOCTEH BepositHocTen
[lonsitue o0 He3aBUCUMOCTH COOBITHH. JMCKpeTHasl ciydaifHas BEIMYMHA, 3aKOH €e
pacnpeneseHus
UucnoBble XapaKTEPUCTUKU TUCKPETHOMN CIIydallHOW BEJIMYUHBI.
[onsTHE 0 3aKOHE OOJIBLIM X YK CET
IMoaroroBka pedepara Ha Temy: «ctopusi pa3BUTHS TEOPUU BEPOATHOCTEH U €€ POJib B
pasInyHbIX C(hepax yeI0BEUECKOM KU3HESSTEIbHOCTH
Tema 11.2 CamocrosiTeibHas padora 12
DJIeMeHThbI [lonsTHe 0 3aga4ax MaTEMaTU4ECKOM CTaTUCTUKH.
MaTeMaTH4e CKoM [IpencraBnenue qaHHBIX: TAOIULBI, TUATPaMMBbI, Tpa(u K1
CTATHCTHKHU I'enepanbHas COBOKYIHOCTb, BbIOOpKa. Cpeanee apudmernueckoe,
MeauaHa.
Pemenune npakrnueckux 3a7ad ¢ IPUMEHEHUEM BEPOATHOCTHBIXMETOI0B
CocraBnenue cooOueHuss Ha Temy: «VIcTOpHsi pa3BUTHSI CTATUCTUKUH U €€ POJib B
Pa3IMYHbIX CPepax YyeIOBEUECKOM KU3HEAEATEIbHOCTH »
CocrapyieHue cooOIieHus Ha TeMy: «CpeHue 3HaueHusl U UXIPUMEHEHHE B CTaTHCTUKE)
Paznes 12. YpaBHeHNs1 U HepaBeHCTBA
Tema 12.1 CamocrosiTesibHas1 padoTa 12

YpaBHeHusI M CHCTEMBbI
YPaBHe HUI

VpaBuenus. PampoHanbHble, WppalMOHANIbHBIE, TOKa3aTelbHbIE U
TPUTOHOMETPUUECKHUE YpaBHEHU L. PABHOCUIIBHOCTh YpaBHEHU I
OCHOBHBIE TPUEMBI PELLICHUS: PA3TI0)KEHNE Ha MHOKUTEIN, BBEACHUE
HOBBIX HEM3BECTHBIX, MTOJCTAHOBKA, TPAa(UUECKII METO]T
Hcnonp3oBanue cCBONCTB U rpadukoB (GYHKIIUHN IPU PEIICHUN
YpaBHeHui

Cucrembl ypaBHeHUI. PaBHOCHIIBHOCTH CHCTEM YpaBHEHUN
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PannoHaneHble, HppalMOHAIbHBIC, ITOKA3aTEIbHbIE W TPUTOHOMETPUYECKUE CHUCTEMBI
YpaBHEHU U

OcHOBHBIE IPUEMBI PELLIEHUSL: TOACTaHOBKA, TpauyeCKuil METO/

IIpuxnagasle  3amaun. IlpuMeHeHMEe MaTEeMATHYECKMX METOAOB I PEIUCHHS
CoJIep KaTeNbHBIX 33/1a4 U3 PA3TMYHBIX 00J1acTell HAYKu U TPAKTHKH

Cucremarnsanus Marepuana 1o Tteme: «CrocoObl pelleHHs YpaBHEHUH U CHCTEM

YpaBHEHUI»
Tema 12.2 CamocrosiTesibHas paboTa 12
HepaBeHncTBa Hepaencrtpa. PaitnonanbHbie, HppalrioHaNbHbIE, TOKa3aTeIbHBIEC U

TPUTOHOMETPUUECKUE HEPABEHCTBA

OcHoBHBIE TpHEMBl pelleHUsT HepaBeHCTB. lcmonb3oBaHHEe CBOWCTB U IpaduKOB
(GYHKUUH [TpU peLIeHMN HEPAaBEHCTB

Merton unTtepBaiioB. M300pakeHrne Ha KOOPAMHATHON MIJIOCKOCTH

MHO’KECTBA PEIICHUI HEPABEHCTB C JBYMs IEPEMEHHBIMU

Hcnonb3oBanue CBOMCTB M IpauKoB (PyHKIUI MPH pelieHUNYPaBHEHUN U HEPABEHCTB
CucremaTtuzanus Matepuana no teme: «CrnocoObl penieHus] HEPaBEHCTBY

Kouncyabranus 2

Hroro 351

JJis XapaKTepUCTHKHA YPOBHS OCBOCHHS y4eOHOTO MaTepHraa UCIOIB3YIOTCS CIeyloe 0003HAUCHUS |
1.- o3HaKOMUTENBHBIN (YKa3aHUE paHee U3yYEHHBIX 00bEKTOB, CBOHCTB)
2.- PENPONYKTUBHBIN (BBITOJHEHHUE JIEATEILHOCTH 110 00pa3iy, HHCTPYKIIUH HJIA TTO]T PYKOBOACTBOM)

3.- HpO,HYKTI/IBHIJﬁ (HJ'IaHI/IpOBaHI/Ie H CaMOCTOATCIIbHOC BBIITOJIHCHHUC ACATCIBHOCTH, PCHICHHUC Hp06J'ICMHBIX 38.)13‘1)
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3.YCJIOBUA PEAJIM3ALIAA PABOUYEN ITPOI'PAMMBI YUEBHOM
JUCHUIIIUHBI

3.1. TpeGoBaHusi K MUHMMAJILHOMY MaTe PUAJILHO -T€ XHUYECKOMY 00e crie Ye HU 10
Kabuner o00meobpa3oBaTebHBIX Y4eOHBIX JUCIUILINH

368604

Pecry6onuka JlarecraH,

r. JlepOeHT,

yi. Taxo-T'oau, 1.2,

ayn Ne 7 (1 a1.)

VYueOHast MmeOelb (CTOJIBI U CTYN bl YYEHUYECKUE, ITPETOoJaBaTeNIbCKUE CTYI U CTOJ);
Jocka — 1 mr.;

MYJIBTUMEIUNHBIN TPOEKTOp (MepeHOoCHON) — 1 1.

POEKIIMOHHBIN dKpaH — | miT.;

HOYTOYK C BO3MOKHOCTBIO MOJKITIOUeHUs K ceTu «MuTepHer» — 1 mr.;

koMruiekT nuieH3unonnoro I10 (omepamuonnas cuctema - Windows 10 Pro, TekcToBsIif

penakrop - Microsoft Word 2016

3.2. U opmanuonHoe odecneyeHue 00yde HUs

OcHoBHasi 1uTEpaTypa:

1. Xamunynouua, P. . Marematuka: 0a30Bblid  Kypc @ yueOHwk : [16+] /
P. A. Xamunymnmun, b. I ['ynusta. — 5-e¢ u3g., nepepab. u gonm. — MockBa : YHHBEPCUTET
Cuneprus, 2019. — 720 c. — (YHuUBepcuUTeTCKas cepus). — PeXuM mocTyma: mo MmoANHCKe. —

URL: https//biblioclub.ru/index.php?page=book&id=571501

2. @ununenko, O. B. Maremaruka : ydeOHoe mocobue / O. B. dununenko. — MuHCK :

PUIIO, 2019. — 269 c. : wui, Tabm., rtpad. — Pexum pgocryma: Mo TMOANUCKE. —
URL: https//biblioclub.ru/index.php?page=book&id=600094

3. labynun, M. 1. Matemaruka: yaeOHOe mocoOue /TSl MOCTYIMA KX B BY3 : [12+] /
M. W. llabynun. — 8-e u3a., anekrpod. — Mocksa : JlJabopatopus 3nanwmii, 2020. — 747 c. : ui. —
Pexxum nocrymna: mo moanucke. — URL: https:/biblioclub.ruw/index.php?page=book &id=595233

JlonoTHUTeIbHAS JIUTepaTypa:
1. Marematuka : ydyeOHoe mocobue : [16+] / C.H.Bepuues, A.B. T'op0bim,
O. E. Pomenko, E. A.JlebeneBa ; HoBocuOupckuii  rocyqapCTBEHHBIH  TEXHHYECKUM

yHuBepcuter. — HoBocubupck : HoBocuOupckuii rocy1apCTBEHHBIM TEXHUUECKU YHUBEPCHUTET,


https://biblioclub.ru/index.php?page=book&id=571501
https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=595233

2019. - 174 c. . w1, Tabn. — Pexum gocrtyma: 1O TMOONHCKE.  —

URL: https//biblioclub.ru/index.php?page=book&id=575491

2. bymax, b. A. Maremaruka: cOOpHUK 3ajad 1O YIIYOJEHHOMY Kypcy : ydeOHO-
MeTtoaudeckoe mocodue : [12+] / b. A. bynak, H. JI. 3omorapesa, }O. A. [lomos ; mox pen. M. B.
denoroBa. — 5-¢ U3, MeKTpoH. — Mocksa : Jlaboparopus 3Hanumii, 2020. — 329 c. :un. — (BMK

M1y - IIKOJIE). - Pexum JIOCTyna: o MOJIITUCKE. -

URL: https//biblioclub.ru/index.php?page=book&id=595231

DJIeKTPOHHBIE pPecypcehl:

1. DnekTpoHHO-OMOIMOTEYHAsE cucTeMa «YHHBEpPCHUTETCKas OuOnuoTeka oHiuaitHy //

www.biblioclub.ru/.

Cl'lpaBO‘lH()-l'[paBOBble CHUCTEMBI .

Koncynbrant [lmroc
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4. KOHTPO.JIb 1 OLIEHK APE3YJIbTATOB OCBOEHUS YUEBHOM
JUCHUIIIUHBI

KOHTpOJIb H OIICHKA PE3YyJIbTaTOB OCBOCHUA yqeGHoﬁ JUCHUIIINHBI OCYIICCTBIIACTCA
npenogaBarcjicM B IIpPOHCCCC IMPOBCACHUA TCOPCTUYCCKUX W MPAKTUYCCKUX 33H$ITHI>1,

TCCTUPOBAHMUS, @ TAKKC BBIIIOJIHCHUS O6yanOH_[I/IMI/IC${ HHAWBUAYAJIIBbHBIX 3a,Z[aHI/II71, ITPpOCKTOB,

HWCCICIOBAHMM.

PesyabTaTrhl 00yueHust @DopMbI U METOAbI KOHTPOJISI HOLe HKH
(mpeaMeTHBIE Pe3yJIbTAThI) pe3yJabTaToB 00y4eHus
B pesyibrare OCBOEHHMS] JMCHMIUIMHBI |- yCTHBIH OIPOC
00y4aro nmiics AOKEH | - yyuBUTyalibHBIC 3aaHMU 5
NMPOJeMOHCTPHUPOBATH HpeZlMeTHbe - TecTHpoBaHWE
pe3yJIbTaThl OCBOEHHUSA yueOHoii

AUCHUILUINHBI MaTeMaTHKa:

- cOopMUPOBAHHOCTh TMPEACTABICHUN O
MaTeMaTUKe KakK 4aCTH MHPOBOM KYJIBTYypbl
U O MeCTe MaTeMaTMKu B COBPEMEHHOM
[UBUJIM3ALUHU, O Cloco0ax OMUcaHUs Ha

MaTeMaTUYECKOM SI3bIKE SIBJICHU I
peanbHOTOMUPA;

-c()OPMUPOBAHHOCTh ~ MPEACTABICHHH O
MaTeMaTUYECKUX  MOHATUIX Kak 0

BOXHEHIIMX MAaTeMAaTHYECKUX  MOJENsX,
ITO3BOJIAIOIINU X OIINChIBATH n n3y4yaTb
Pa3HBIC IMMPOUCCCHI U ABJICHU A,

[lonumanue BO3MOKHOCTHU
AKCMOMATHUYECKOTO TMOCTPOCHHUS
MaTeMaTUYECKU X TCOPUIA;

-BJIAJICHUE METOJaMU JIOKa3aTeILCTB H
JTOPUTMOB peLIEHHUS; YMEHUE nx
NPUMEHSTh, TPOBOJUTH  JIOKA3aTEIbHbIE
paccyxJcHus B

XOJIe peNIeHU 33724

-BJIAJICHUE  CTAHJAPTHBIMU  IpPUEMaAMHU
pelIeHus paroHaIbHbIX
YpaBHEHUU U HEPABEHCTB;
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