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Pabouas mporpamma y4yeOHON mucHUIUIMHBI «Marematuka» pa3zpaboTaHa Ha OCHOBE
tpeboBanuii  PI'OC  cpegHero  obmero  o0Opa3oBaHUs,  YTBEPKACHHOTO  MPHUKA30M
Munnpocsemmenuss Poccum Ne 413 or 17.05.2012 (aktyanmbHas pepakums), denepanbHOM
00pa3oBaTeNbHONW MTPOTPaMMBI CpeaHero oOlmiero o0Opa3oBaHUs, yTBEepKIeHHOH IIpukazom
Mumnnpocsemmenuss Poccun ot 18.05.2023 Ne 371 (akryanpHasi pemakiius), pacroOpsOKEHUS
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaennn Konnenmuu
npenofaBaHus  o0HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  y4eTOM  NPOQecCHOHANbHON
HANpaBJICHHOCTH MPOTPaMM CPEAHEro MpodecCuOHaTbHOr0 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111ero 00pa3oBaHus»; MUChMa JlernapTraMenTa rocy1apcTBeHHON MOJIMTUKU B cepe
cpeaHero  MpoQecCHOHATbHOrO  00pa3oBaHuMs M NPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocemienus: Poccun «O HampabiieHnn pekoMmeHmanuii» ot 1 maprta 2023 1. Ne 05-592
(PexoMenmanuu 1o peanu3aldd CpPEeAHEro o0Iero oOpa3oBaHUs B IMpeAeiiax OCBOCHHS
0o0pa3oBaTeNbHOIl MPOTrpaMMbl  CPEAHEr0 MPOQPECCHOHANIBHOTO OOpa30BaHMsI), METOIAUKHU
npernoaaBaHus 00meo0pa3oBaTeIbHON AUCIUILIMHBL «MaTemMaThka» W MPUMEpHOH pabodeit
nporpaMMbl  0011€00pa30BaTeIbHON AUCHUIUINHBL «MareMaTuka» A mpodhecCHOHATBHBIX
00pa30BaTeNbHbIX OpraHU3aliil yTBEpKICHHbIX Ha 3aceqaHuu COBeTa 10 OLEHKE COJIEpKaHus U
KayecTBa MPUMEPHBIX pabouux MporpaMm 00111e00pa30BaTENbHOTO U COLIMATbHO-TYMaHUTAPHOTO
UKJIOB cpenHero npodeccronanbHoro oopasoanus ®I'bOY 10 UPIIO, mporokon Ne 14 ot
30.11.2022 r., ®eaepanbHOro rocy1apcTBEHHOro oOpa3oBarensHOro cranaapra (nainee — ®I'OC)
no crnemumanbHocTH 38.02.01 «OkoHOMHMKAa U OyxranTepckuil yder (IO OTpacisim)»

yTBEPXkKIEHHOTr0 TpukazoM Munmnpocserienuss Poccun Ne 69 ot 05 ¢espans 2018 r.(pen.
01.09.2022)

Opranunszanus-pazpadorunk: Cankr-IleTepOyprckoe rocyaapcTBeHHOE OO KETHOE
npodeccronansHoe 00pazoBaTenbHOe yupexaeHue «Kommemk
aBTOMATH3AIUU TIPOU3BOJICTBAY.

[Tporpammy coctaBuna Tokapesa E. B., npennogaBarens CI16 I'BIIOY «Komiemxk aBTomMaTuzanuu
MIPOU3BOJICTBAY.

[TporpamMa paccMoTpeHa M 0400peHa Ha 3acelaHUM pabodel rpymmbl, MpoTokona Ne 7
ot 14.05.2024.
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1. MACHOPT PABOYEM ITPOI'PAMMBI YYEBHOU JUCHHUIIIINHBI
«MATEMATUKA»

1.1. MecTo y4eOHOIi JUCUMILIMHBI B CTPYKTYpe o0pa3oBareabHoil nporpammbl CITIO

Oo6meoOpa3oBaTenbHas ydeOHas AucHuILinHa «Marematrukay sBisieTcss 00s3aTeNbHOM
4acThIO 00111e00pa30BaTEILHOTO IIMKIIA OCHOBHOW 00pa30BaTeIbHOM MTPOrpaMMbI B COOTBETCTBHH
¢ ®I'OC no criermansHOCcTH 38.02.01 «OKOHOMEKA M OYXTaITEPCKUN yUeT (TI0 OTPACISIM)».

1.2. Ilesu ¥ MUIaHUPYeMBble pPe3yJbTAaThl 0CBOCHHS Y4eOHOH TMCIUILIMHBI

1.2.1. Iean y4eOHOH IMCHMILIMHBI B COOTBETCTBHH ¢ coiep:kanuem DOII

COO

Conepxanue nporpamMmbl «MareMaTuka» HalpaBiI€HO Ha JOCTHXKEHHE CIIETYIOIIUX
LICJICH:

- (¢opMmHpoBaHHE UEHTPAJIBHBIX MATEMAaTHYECKUX TMOHATUN (YMCIIO, BEIMYMHA,
reomMeTpuueckas  Qgurypa, MepeMEHHas, BEpPOSTHOCTb, (QYHKIUSA), OOECIeYnBAIOLIUX
[IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

- IOoJBejeHuE 00yJaroIUXCsl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKd M OKPYXKAIOLIEro MUpa, NOHMMAaHHWE MAaTeMaTUKU KaK 4acTU OOLIed KyJbTyphbl
4eJI0BEYECTBA;

- DPa3BUTUE UHTEIUICKTyaJIbHBIX M TBOPYECKMX CIIOCOOHOCTEH oOOywaroumxcs,
II03HABATEJILHON aKTUBHOCTH, UCCIIEN0OBATEIbCKUX YMEHUH, KpUTUYHOCTH MBILUICHUS, HHTEpECca
K U3Y4YEHUIO MAaTEMaTHKU;

- ¢opmupoBaHue (yHKIMOHAIBHOW  MaTEeMAaTH4YEeCKOH TIPaMOTHOCTH:  yMEHUS
pacrno3HaBaTh MaTeMaTUYECKUE aClEKThl B PEAIbHBIX KU3HEHHBIX CUTYallUsX U MPU U3YUYEHUU
JpYrux y4eOHBIX MPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (popMyInpoBaTh
X Ha $3bIKE MAaTeMAaTUKH M COo3JaBaTb MaTeMaTHYeCKUE MOJIEIH, MPUMEHSITb OCBOEHHBIN
MaTeMaTUYECKUHN amnmnapar JUlsl pEIIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBAThH
Y OLIEHUBATh MOJy4YE€HHBIE PE3YIbTATHI.



1.2.2. IlnanupyemMble pe3yJibTAThl OCBOCHUS 001Ie00pa30BaTe/IbHON y4eOHOH TMCHUIUIMHBI B COOTBETCTBHH ¢ TPeOOBAHUSIMU
®I'oC COO u o1OoC C11O

Koa u HauMeHnoBaHune
(¢opmupyeMbIX KOMIIeTeHIUI

Ilnanupyemble pe3yJbTaThl 0CBOCHHS AMCUHMILIHHBI

JIM4YHOCTHBIE pe3yabTaThl

MeTtanpeaMeTHbIe pe3yJbTaThbl

IIpeameTHBIE pe3yabTaThI

OK 01. Bri6upats cioco0sl
penreHuns 3a1a4
npodecCHOHATLHON
JIeSITEIbHOCTH PUMEHHUTEITLHO
K Pa3IMYHBIM KOHTEKCTaM

OK 02. ’cnonb3oBath
COBpEMEHHBIE CPEJCTBA ITOKCKA,
aHaJM3a ¥ MHTEPIIPETaluH
HHPOPMALIUHU H
UH(OPMALMOHHBIC TEXHOJIOTHH
JUTS BBITIOJTHEHUS
npodhecCHOHANIBHBIX 33/1a4;

OK 03.[1nanupoBarb u
peanu30BbIBATH cOOCTBEHHOE
npodecCHOHATbHOE u
JIMYHOCTHOE pa3Butue,
HpeANPUHUMATEIbCKYIO
JACATCIBbHOCTDH B
npodeccHoHaIbHOMI chepe,
HCIIOJIb30BaTh 3HAHUS o
(GUHAHCOBOH  I'PaMOTHOCTH B
Ppa3IMYHBIX JKH3HEHHBIX
CHUTYaIUsX;

OK 04. D¢ pexTrBHO

B3aUMO/IeficTBOBATh M paboTaTh B
KOJUIEKTHBE ¥ KOMaH/IE;

OK 05. OcymiecTBisATh yCTHYIO U
MUCbMEHHYI0 KOMMYHHKAIUIO Ha
roCcy/1apCTBEHHOM SI3bIKE
Poccuiickoit enepariuu ¢ yuetom
0COOEHHOCTEH COLMAIBLHOTO U
KYJIbTYPHOTO KOHTEKCTa;

OK 06. IIposBisaTh rpakJaHCKO-
AaTPUOTUYECKYIO TIO3UIHIO,

JIP 01. I'paxxpaHckoe BOCIIUTAHUE:!
c(hOpPMUPOBAHHOCTb TPAXKIAHCKOH TO3UIINN
oOydatorerocs Kak akTHBHOTO 1
OTBETCTBEHHOTO YJIEHA POCCUICKOTO
o01ecTBa, MPEACTaBICHUE O MATEMaTHIECKUX
OCHOBaX (h)YHKIIMOHUPOBAHUS Pa3IMYHbIX
CTPYKTYD, SIBJICHUH, MPOIETYP IPAXKAAHCKOTO
o01iecTBa (BEIOOPHI, OMPOCHI U JPYroe),
YMEHHE B3aHMO/ICHCTBOBATh C CONMAIbHBIMU
WHCTUTYTAaMH B COOTBETCTBHH C UX
(GYHKIMAMH 1 Ha3HAUCHHEM;

JIP 02. [TaTproTHuecKOe BOCIUTAHUE:!
c(hOpMHUPOBAHHOCTH POCCHHCKOM
IPakKAaHCKON HASHTHYHOCTH, YBAXKEHHS K
IIPOLIIIOMY U HAaCTOSLIEMY POCCUICKOI
MaTeMAaTHKH, IEHHOCTHOE OTHOIIIEHHE K
JOCTHKEHHUSM POCCHHCKUX MaTEMaTHKOB U
pOCCUNCKONW MaTeMaTH4eCKOH 1IKOJIbI,
HCIIOJIb30BAHHE 3THX JIOCTHKEHUH B IPYTUX
HAayKax, TEXHOJIOTHX, c(hepax SIKOHOMHUKH;
JIP 03. JIyxOBHO-HPaBCTBEHHOE BOCIIUTaHHUE:!
OCO3HAHHE JYXOBHBIX IECHHOCTEH
poccuiicKoro HapoJia, ChOPMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMUS, 3ITHYECKOTO
TIOBE/ICHHSI, CBSI3aHHOTO C IIPaKTHYECKUM
NIPUMEHEHNEM IOCTHKEHUI HAyKH U
JeSITeIbHOCTRIO YYEHOT0, OCO3HAHUE JTHIHOTO
BKJIaJla B IOCTPOEHUE YCTOMUUBOTO
Oymymiero;

JIP 04. DcreTndeckoe BOCIUTaHUE:
3CTETHYECKOE OTHOIICHNE K MUY, BKJIFOYAs
JCTETUKY MaTEeMaTUUECKUX 3aKOHOMEPHOCTE],
00BEKTOB, 3a/1au, PELUICHUH, pacCyKACHHH,

MP 01. ChopmMupoBaHOCTB
MMO3HABATENEHBIC YHUBEPCAIBHEIC
yueOHbIe NeHCTBUS: 0a30BbIe
JOru4vecKme JeCTBUS: BBISBIIATh U
XapaKTepU30BaTh CYIIECTBEHHbBIE
NPU3HAKA MaTEMaTHYCCKIX OOBEKTOB,
MOHATUN, OTHOUIEHUN MEXITY
TNOHATHIMH, (GOPMYITHPOBATH
OTIpeIeNIeHNs TIOHATHH, YCTaHABINBATh
CYIIECTBEHHBIH NMPU3HAK
KIaccu(UKAIU, OCHOBAHUS JIJIS
0000IICHUS U CPAaBHEHHS, KPUTESPUU
MIPOBOJIMMOTO aHAJIH3a; BOCIIPUHIMATE,
(hopMyIHEpoBaTh U MpeoOpa3OBEIBATH
CYXKJICHUSI: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U
o011me, yCIOBHBIE;, BBISBISAThH
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH,
B3aMMOCBSI3H U MIPOTUBOPEUHs B (pakTax,
MaHHBIX, HAOIIOACHHUAX U
YTBEPKICHHSAX, MIPEUIAraTh KPUTCPUU
JUTSL BBISIBIIEHUS] 3aKOHOMEPHOCTEN U
MPOTUBOPEYUH; 1€NaTh BBIBOJBI C
HCIOJIb30BaHHEM 3aKOHOB JIOTHKH,
JICTYKTHBHBIX U HHAYKTUBHBIX
YMO3aKJII4YEeHUH, YMO3aKIIIOUEHUH 110
AQHAJIOTHH; TPOBOJUTH CAMOCTOSATEHHO
JI0Ka3aTeNbCTBA MATEMATHYECKUX
YTBEPKIACHUH (TIPSIMBIE U OT
MPOTHUBHOTO), BEICTPANBAThH
apryMeHTaINI0, TPUBOIUTH IIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBEIBATH
COOCTBEHHBIC CYXKIICHUSI U BBIBOJIBI;
BEIOMPATH CIIOCO0 pelnieHus yueOHOM

IIP 01. BnageHne MeTOgaMH JTOKA3aTEIIbCTB,
ITOPUTMaMH PEIICHHMS 3a/1a9; YMEHHUE
(hopMyIHpOBaTH ONPENEICHUS, aKCHOMBI 1
TEOPEMBI, IPUMEHSTh UX, IPOBOIUTH
JI0Ka3aTeNbHbIe PACCYKACHUS B XOJI€ PEIICHHS
3ajay;

ITP 02. YwmeHue onepupoBaTh NOHATHAMU:
CTEIEHb Yucia, JiorapiudM uucia; yMeHue
BBINOJIHATH BHIYUCIICHNE 3HAUCHUH U
IpeoOpa30BaHMs BBIPAKEHUH CO CTEIEHIMH U
JorapugmMamu, mpeodpazoBaHus APOOHO-
pannoHalbHbIX BBIPayKCHHH;

P 03. VYmenue onepupoBaTh NOHIATUAMH:
pannoHabHbIe, HppaliOHAIBHEIE,
MOKa3aTeIbHbIe, CTEIICHHBIE,
JgorapupMUIECKue, TPUTOHOMETPHIECKUE
YpaBHEHHS U HEPABEHCTBA, UX CUCTEMB;

IIP 04. YmeHue oneprupoBaTh NOHATUSIMU:
GbyHKUMS, HenpepbIBHAs (QYHKIHS,
MIPOM3BOHAS, IEPBOOOpa3HAs, OTIPEIeIeHHBII
HHTErpaji; yMEHHUE HaXOJUTh MPOU3BOHbIE
3JIEMEHTAPHBIX (PYHKIUH, UCTIONB3YS
CIIPaBOYHBIE MATEPUAIIBI; UCCIEA0BATH B
MPOCTEHIINX CiTy4asix QyHKINH Ha
MOHOTOHHOCTB, HAXOJIUTh HanOOJIbIINE U
HaMMeHbIINE 3HaYeHUs! (yHKIUH; CTPOUTH
rpaMKi MHOTOYICHOB C UCIIONB30BaHIEM
ammapara MaTeMaTHYeCKOT0 aHaJH3a;
TMPUMEHSTH IPOU3BOHYIO IIPH PEIICHUH 3a1a4
Ha JBIDKCHHUE; PEIIATh MPAKTHKO-
OPHEHTHPOBAHHbIC 3aJJa4l HA HAHOONBIINE U
HaUMEHBIINE 3HAUEHUs], HA HaXO0XIEeHUE MyTH,
CKOpPOCTHU U YCKOPEHUS;




JIEMOHCTPUPOBATh  OCO3HAHHOE
MIOBE/ICHHE Ha OCHOBE
TpaMIHOHHBIX
00IIIeYeTOBEYECKHX ICHHOCTEH, B
TOM qucie c y4eToM
rapMOHH3AINH
MEXHAIIMOHAIBHBIX "
MEXPEJMTHO3HBIX ~ OTHOILCHUI,
NPUMCHSATb CTaHIAPTHI
QHTUKOPPYIIIHOHHOTO

MOBEACHUS

OK 07. CogeiicTBOBaTh
COXpaHEHHIO OKpyXKarouien
cpensl, pecypcocOepeKeHHuIo,
NPUMEHSATH 3HAHUS 00 M3MCHECHUU
KJIMMaTa, TPUHIAIIBL
OepeKITMBOrO MIPOU3BOICTBA,
3¢QeKTHBHO  JEeHCTBOBaTH B

YpE3BBIYAHHBIX CUTYaLUsX;

K 1.3. [IpoBoauts yuer
JIEHEKHBIX CPE/ICTB, 0OPMIISTH
JICHE>KHBIE M KaCCOBBIE
JIOKYMEHTBI;

MK 4.6. Ananu3upoBaTh
(bMHAHCOBO-X03HCTBEHHYIO
JIeSITeNTBHOCTD, OCYIIECTBIIATD
aHaiIu3 nHdopManuy,
MOJy4EHHOU B XO/1€ IPOBEACHUS
KOHTPOJBHBIX IPOLEAYD,
BBISIBJICHUE U OLIEHKY PHUCKOB.

BOCIIPUMMYHBOCTb K MaTEMaTHYECKUM
ACIIEKTaM pa3InYHBIX BU/IOB UCKYCCTBA,;

JIP 05. ®usudeckoe BOCIUTaHUE!
c(hOpMHUPOBAHHOCTb YMEHUS IPUMEHATH
MaTeMaTHYeCKHe 3HaHUS B MHTEPEcax
3I0POBOTO M OE30MTaCHOTO 00pa3a KU3HM,
OTBETCTBCHHOE OTHOIICHUE K CBOEMY
3JI0pPOBBIO (30POBOE ITUTAHME,
cOaaHCHPOBAHHBIN PEKUM 3aHATHI U
OTJpbIXa, peryisipHas pusnueckas
aKTHBHOCTB), (husnueckoe
COBECPIICHCTBOBAHUC ITPU 3aHATUAX
CIIOPTUBHO-03J0POBUTEIILHOMN
JIeSTENIbHOCTBIO;

JIP 06. TpyaoBoe BOCIIUTAHUE:

TOTOBHOCTH K TPYZy, OCO3HAaHHE LIEHHOCTH
TPYIOIIOOUS, MHTEpeC K Pa3IMIHBIM chepam
IpoeCCHOHAIBEHOM NEeSITEILHOCTH,
CBSI3aHHBIM C MaTE€MaTHKOH U ee
TIPWIIOKEHUSIMH, YMEHHUE COBEPIIATH
OCO3HaHHBIH BbIOOp OyaymIeil npodeccun u
PCaIN30BLIBATH CcOOCTBEHHBIE KU3HEHHBIE
IJIaHBI, TOTOBHOCTH U CIIOCOOHOCTh K
MaTeMaTH4YeCKOMY 00pa30BaHUIO U
caM000pa30BaHHUIO HA MIPOTSKEHUU BCEH
KU3HH, TOTOBHOCTH K AKTUBHOMY Y4aCTHIO B
pELIeHNH NPAKTHYECKUX 33124
MaTeMaTH4eCKON HalpaBJICHHOCTH;

JIP 07. Dxonoruyeckoe BOCIUTAHUE:
c(hOpMUPOBAHHOCTH 3KOJIOTHYECKOH
KYJIBTYPBI, IOHUMaHHU€E BIMSHUS COLHAIBHO-
HKOHOMHUYECKHX IMPOIIECCOB HA COCTOSIHHE
MIPUPOJTHOI U COLMANIBHOI CPeibl, 0OCO3HAHNE
rJ100aJIbHOT0 XapaKTepa IKOJIOTHUECKHX
npo0JieM, OpueHTAIHs Ha TPUMEHEHNE
MaTEeMaTHYECKUX 3HAHUH AT PELICHUS 3a1ad
B 00JIaCTH OKpY’KaIOIIeH CpeIbl,
IUITAHUPOBAHUE MTOCTYIIKOB U OLIEHKH X
BO3MOJXKHBIX TIOCIIEJICTBHH JUISl OKPY’KaroIeH
cpensbl;

3a7a4M (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUs, BEIOUPATH
Haunbosee MOIXO I C yUeTOM
CaMOCTOSTENTFHO BBIJICIICHHBIX
KpHUTEPHEB); 0a30BbIe
HceTIe10BaTe/IbCKHe IeiicTBUA:
HCTIOJB30BaTh BOMPOCHI KaK
HCCIICIOBATEIHCKUI HHCTPYMEHT
MO3HaHUsA, POPMYIIHPOBATH BOIIPOCHI,
(buKCUpyOIIUe TPOTHBOPEYHE,
npo0JieMy, yCTaHaBJINBATh HICKOMOE U
JaHHoe, (hOPMHUPOBATh TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3ULIHIO,
MHEHHE; TIPOBOJIUTH CAMOCTOSTEIBHO
CIUTAaHUPOBAHHBIN SKCIIEPUMEHT,
HCCIIeIOBAHNE IO YCTAaHOBJICHUIO
0CcOOEHHOCTEH MaTeMaTHIECKOTO
00BeKTa, SBIICHUS, TIpOIIecca,
BEISBIICHUIO 3aBHCHMOCTEH MEXITy
00BEKTaMU, SIBICHUSAMH, ITPOIECCAMHU;
CaMOCTOATENHHO (OPMYITHPOBATH
0000I1IeHHUS U BBIBOABI 110 pe3yIbTaTaM
MPOBEICHHOTO HAOJIOICHNS,
UCCIIeIOBaHMUS, OIICHUBATh
JIOCTOBEPHOCTH MOJTy4EeHHBIX
PE3YJIbTATOB, BEIBOJIOB U 00OOIICHMIA;
MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
mpoIiecca, a TaKKe BBIIBUTATh
TIPEATIONOKEHHS O €T0 Pa3BUTHU B
HOBBIX YCJIOBUSIX; padoTa ¢
uH(opManmeii: BEIBIATH 1SOUIUTHI
nH(pOpPMAIINH, TaHHBIX, HEOOXOAMMBIX
JUISL OTBETA HA BOIIPOC U YIS PEIICHHUs
3a]1a4; BEIOMPaTh HHPOPMALIHIO U3
HCTOYHHUKOB PA3JIMYHBIX THIIOB,
aHATTM3UPOBATh, CHCTEMATU3NPOBATh U
HWHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IMYHBIX BUAOB U HOpM
MIPEJICTABIICHUS;, CTPYKTYPHUPOBATh
nH(pOopManuIo, MPEACTABIATE €e B

IIP 05. VYmeHue onepupoBaTh HOHATHIMHU:
paunoHanbHas GYHKIMS, TOKa3aTelIbHast
(GyHKIMS, cTenieHHas QyHKIHS,
norapugmudeckast QyHKIH,
TpUTOHOMETpHUIeCKHe GyHKINHU, 0OpaTHBIC
(hyHKOHW; yMEHHE CTPOUTH Tpaduku
N3y4YCHHBIX (YHKIMH, HCIIOJIb30BATh TPpauKH
TIPY U3YYEHHH TIPOIIECCOB U 3aBUCHMOCTEH, PH
peLIeHN] 33734 U3 APYTUX YIeOHBIX IIPEAMETOB
Y 3a]a4 U3 PealIbHOI KHU3HU; BHIPAXKATh
(dbopMynaMy 3aBUCUMOCTH MEX/Y BETHYHMHAMU;
ITP 06. YwmeHue pemaTh TEKCTOBBIE 33/1a4U
Pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLCHTBHI,
JIOJIM M 4acTH, Ha JIBIDKEHHUE, paboTy,
CTOMMOCTh TOBAPOB U YCIIyT, HAJIOTH, 3aJa4H U3
o0J1acTH ynpaBJieHHUs TMYHBIMI W CEMEHHBIMHU
(hMHAHCAMU); COCTABIISITH BEIPAYKEHNS,
ypaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 331a4H, UCCIIEIOBATH MTOTYUYESHHOE
pelIeHne 1 OLIeHUBATh NPABJONOA00HOCTD
pe3yabTaToB,

IIP 07. Y™MeHue onepupoBaTh MOHITHAMU:
cpenHee apudmMeTHIecKoe, MenaHa,
HanOoulblllee 1 HAUMEHbIIIee 3HAUSHHUS, pa3Max,
JCIIEpCHsl, CTAHJAPTHOE OTKIIOHEHHE
YHCIIOBOTr0 HabOpa; yMEHHE M3BIICKATb,
HMHTEPIIPETUPOBATh MH(OPMALIHIO,
MIPEACTaBICHHYIO B TabJIMIaX, Ha JUarpaMmax,
rpaduKax, OTPaXaIOIIyl0 CBOHCTBA peabHBIX
MIPOIIECCOB U SIBIICHUH; ITPECTaBIISATH
“H(OPMANHUIO ¢ TOMOIIBIO TAOJHIl ¥ AUATPaMM;
UCCIIeIOBaTh CTATUCTHYECKUE JJAHHBIE, B TOM
YHCIIe C NPUMEHeHneM rpaguIecKux METOI0B U
ANEKTPOHHBIX CPEJICTB;

IIP 08. YmeHune onepupoBaTh HOHATHIMHU:
CITy9aiHBIN OTIBIT U CIIy9aliHOE COOBITHE,
BEPOSITHOCTD CIIy4aHHOTO COOBITHS; yMEHHE
BBIYHCIIATH BEPOSITHOCTD C HCIOJIB30BAHUEM
rpaM4ecKuX METO/IOB; IIPUMEHSTH (POPMYJIbI
CJIOYKCHUSI 1 YMHOXKEHHSI BEPOSITHOCTEH,




JIP 08. IleHHOCTH HAYYHOTO MO3HAHHUSA:
c(hOpMUPOBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHON NIPAKTHKH,
MOHMMAaHHE MAaTEMAaTHYeCKON HAyKH KaK
cepbl 4eIOBEUSCKON IeITeIbHOCTH, ITAIlOB
€e Pa3BUTHA M 3HAYUMOCTH IS Pa3BUTHS
LMBUIM3ALIIH, OBJIaJICHHE S3IKOM
MaTeMaTHKH U MaTeMaTH4ECKO KyIbTypon
KaK CpEeJICTBOM MO3HAHUSI MUpPa, TOTOBHOCTh
OCYIIECTBIISITh MPOCKTHYIO U
HCCIIEI0BATENbCKYIO JIeATEeIbHOCTh
WHIVBHIYAJILHO U B TPYIIIE.

pa3IuyHBIX (hopMax, HILUTFOCTPUPOBATH
rpa)u4ecKy; OLCHUBAThH HAJIC)KHOCTh
HH(POPMAIIUH TI0 CAMOCTOSITEIBHO
c(OpMyIHPOBAHHBIM KPUTEPHUSIM.

MP 02. CodopmupoBaHEl  YMEHHS
KOMMYHHUKaTHBHBIX YHHUBEPCAIBHBIX
yaeOHBIX IEUCTBUIL: o0Ienue:
BOCTIPHHHMATH H (hopMyIHpPOBATH
CYXJICHUS B COOTBETCTBUH C YCIOBUSIMHU
U LelIIMUd OOIIEHHs, SCHO, TOYHO,
TPaMOTHO BBIPAKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MMChbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS TIO0 XOJy pEIIeHHUs 3aJaud,
KOMMEHTHPOBATh TOJTyYCHHBIH
pe3ynbTaT; B X01e 00CYKICHHS 3a1aBaTh
BOIIPOCHI TIO CYIIECTBY OOCYXIaeMOM
TEeMBI, TPOOJEMBI, pelmaeMol 3aJavd,
BBICKA3bIBaTh HJIEM, HalleJIEHHbIE Ha
MOWCK PEIICHUS, COIMOCTaBIATH CBOU

CYKICHHS C CYXICHUSIMH JIpyTHX
YYaCTHHKOB JWanora, OOHapyXUBaTh
pa3nvuve W CXOJICTBO IMO3UILIMHA, B
KOppeKTHOH  ¢opme  (opMynupoBath
pasHoriacus, CBOHU BO3PAXKECHHUS;
NPEACTaBIATh  PE3YNbTaThl  PEIICHUs
3a1a4n, HSKCIEPUMEHTa, HCCIIeIOBAHNSA,
MIPOEKTa, CaMOCTOSTEIFHO  BEIOMpATh
(dopMar BBICTYIUIEHHS C YYETOM 3ajad
Mpe3eHTAIHN u ocobeHHOCTEH
ayJauTopuy; COBMeCTHasl
JAeITeJIbHOCTD: MIOHUMATb u
HCTIOJIb30BaTh IpenMyIiecTBa
KOMaHIHOW W MHIWBUAYAIEHOW pabOTHI
Mpu  peleHuH  Y4eOHBIX 3ajad,
NIPUHUMATh Leib COBMECTHOM
JeATEeIBHOCTH, IUTAHUPOBATh
OpPTaHM3aIlMI0  COBMECTHOH  paboThl,
pacnpenenarsb BUJIBI pador,

JIOTOBapHUBAThCs, 00CYXKIAaTh IMpOIecC U
pe3ynpTar paboThl, 0000IATh MHEHHS

KOMOHMHATOpHbIE (haKThl U GOPMYJIBI IPU
pelIeHN! 3ajjay; OLCHUBATh BEPOSITHOCTU
peabHBIX COOBITHIH; 3HAKOMCTBO CO
CITyJaiHBIMH BETMYNHAMH; YMEHHE IPUBOIUTH
TIPUMEPBI MIPOSIBICHNS 3aKOHA OOJBIINX YHCET
B IPUPOJHBIX U OOIIECTBEHHBIX SBICHHAX;

P 09. YMmenue onepupoBath NOHATUSIMHU:
TOYKa, IPsIMasi, INIOCKOCTh, IPOCTPAHCTBO,
JBYTPaHHBII yroj, CKpEIUBAIOLINECS MPSMBIE,
HapanieNbHOCTh U NepIeHIUKYIIPHOCTh
HPSMBIX U TUNIOCKOCTEH, YTOJl MEeXKIY TPSIMBIMHU,
YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEX[Y IUNIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0
IUTOCKOCTH, PACCTOSHUE MEXTy IPSIMBIMU,
paccTosHHE MEX/y TNIOCKOCTSIMA; YMECHHUE
HCTIONIB30BAaTh MIPU PEIICHNUH 3a]a4 H3yUCHHBIC
(haxThI U TEOPEMBI INITAHUMETPHH; YMEHHUE
OLICHMBATbh Pa3Mepbl OOBEKTOB OKPYKaIOIIETO
MHpA;

P 10. Ymenue onepupoBaTh NOHIATUAMH:
MHOT'OT'PaHHMK, CEUeHIEe MHOTOI'pPaHHHKA, KYO,
napajuiesienume 1, pu3Ma, nupaMmuia, Gurypa u
MOBEPXHOCTH BpAIlEHUs, IMIINHAP, KOHYC, I1ap,
cdepa, cedeHus GUTypsl BpaleHUs, MIOCKOCTb,
Kacarouiasicsi cepsl, HMINHIPA, KOHYyCa,
TUTOIA/Ib TOBEPXHOCTH MUPAMUIBI, IPU3MEI,
KOHYca, HWJIMHJIPA, IUTomaab chepbl, 00beM
Ky0a, IpsSIMOYTOJIEHOTO MapaJiyiesenuea,
TTUpaMUIbL, TPU3MBI, UIHHAPA, KOHYCa, I1apa;
yMeHHe U300paXkaTh MHOTOTPaHHUKH 1
TTOBEPXHOCTH BPALIEHUS, X CEYEHHS OT PYKH, C
MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB U
3JIEKTPOHHBIX CPEICTB; YMEHHE PacIo3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIbHEIE MHOTOTPaHHUKH;
P 11. YmeHue onepupoBaTh MOHITHIMH:
JIBUKEHHE B IPOCTPAHCTBE, MOJT0OHbBIE PUTYPHI
B [IPOCTPAHCTBE; HCIOJIb30BaTh OTHOLICHHE
IoIIa e MOBEpXHOCTEW M 00HEMOB TO100HBIX
¢duryp npu pemeHuu 3aaad;




HCCKOJIBKHUX moneﬁ; y4acTBOBaTb B

TPYNIOBBIX (dopmax paboTsI
(obcyxneHus, 0o0MeH MHCHH,
"MO3rOBBIE ~ WITypMB" W  HHEIE),

BBIIIOJIHATH CBOIO YacTb pabOTBl M
KOODAMHUPOBATb CBOM JEHCTBHA C
JpYTUMH 4JI€HAMH KOMAaH[bI, OLEHUBATh
Ka4ecTBO CBOEr0 BKJIaJa B OOmIMH
MIPOAYKT o KpUTEPHSIM,
c(hOpMyITHPOBaHHBIM y4aCTHUKaMU
B3aUMOJCICTBUS.

MP 03. CdhopMupoBaHOCTH
PeryJIATHBHBIX YHUBEPCANbHBIX Y4eOHBIX
JIeUCTBUI: CcaMOOpraHu3anus:
COCTaBIIITh IUIAH, AJITOPHTM PpEILICHUS
3aJa4yd, BBIOMpPATH CIOCOO peIIeHHs ¢
YY4E€TOM  HMEIOIIUXCA  pEecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpOBaTb M KOPPEKTHPOBATbH
BApHAHTBl PEHIEHUH C Y4eTOM HOBOH
uH(OpMaLMK; CAMOKOHTPOJIb: BIAJETh
HaBbIKAMHU TO3HABATENIBLHON peduiekcun
KaK OCO3HaHUSI COBEPILIAEMBIX NCHCTBUI
U MBICIUTENBHBIX  IIPOLIECCOB,  HX
pe3yNbTaToB, BIIAJIETh crocobamu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLiecca
U pe3yabTara peleHus MaTeMaTHYeCKOn
3a]auu; HIpeIBUAETh TPYAHOCTH,
KOTOpbIE ~ MOTYT  BO3HHMKHYTb IpHU
pelIeHNH 3a1a4l, BHOCUTh KOPPEKTHUBEI B
JEATCIIBHOCTh ~ Ha  OCHOBE  HOBBIX
OOCTOSATENILCTB, JAHHBIX, HAWIEHHBIX
ommOOK,  BBISBICHHBIX  TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE pe3yJbTaTa
LENA U yCIOBUAM, OOBSICHATH MPHUIUHBI

JIOCTHOKEHHUS 381071 HEIOCTYKEHUS
pE3YJIbTATOB JCATEILHOCTH, HAXOIUTh
omuoKy, aBaTh OLICHKY

MIPUOOPETEHHOMY OIIBITY.

IIP 12. YMeHUe BBIYUCIATH T€OMETPHUECKHE
BEJIMUMHBI (JITIMHA, YTOJI, IJI0IIa/b, 00BbeM,
IUIOIA/1b TOBEPXHOCTH), UCTIOJIB3YS U3YUEHHBIE
(hopMyIIBI 1 METOJIBI;

IIP 13. VYmMeHne onepupoBaTh NOHATHSIMH:
MPSIMOYTOJIbHASL CHCTEMA KOOPAMHAT,
KOOpAHMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKaISAPHOE IPOU3BENEHHUE, YIOI
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOMU3BE/ICHUE BEKTOpA HA YHUCIIO0; HAXOJUTh C
MIOMOIIIBIO U3YYEHHBIX (JOPMYI KOOPANHATHI
CepeMHBI OTPE3Ka, PACCTOSHUE MEXAY IBYyMS
TOYKaMU;

ITP 14. YMeHue BBIOMPATH TOIXO NN
W3Yy4EHHBIN METOJ 711 PEIEHHs 3a0a4H,
pacrio3HaBaTh MaTeMaTH4YecKne (GpakTsl 1
MaTeMaTU4ECKUE MOAETH B IPUPOIHBIX 1
OOIIECTBECHHBIX SIBIICHUSX, B HICKYCCTBE; yMEHHE
MIPUBOAUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHI POCCUHCKON 1 MUPOBOM
MaTEMaTUYECKON HAYKH.




. CTPYKTYPA U COAEP)KAHUE YYEBFHOU JUCIHUAILIMHBI «MATEMATHKA»

2.1 O0beM y4eOHOM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 340
BT. 4.:

1. OcHoBHOe cojep:kaHue 303
BT. 4.:

TEOPETHUUECKOE 00yUueHue 212
MPAKTUYECKHUE 3aHITUS 91
2. IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHMNE 31
(conepixaHue MPUKJIATHOTO MOIYJIs1)

BT. 4.:

TeopeTudeckoe o0ydeHue 12
MPAKTUYECKHUE 3aHITUS 19

[TpomexyTouHas arrectanus B popMe IK3aMeHa 6
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2.2. TemaTn4yecknii IJIaH U coJlepPKaHNE Y4eOHOM U CIUNINHbBI

HaunmenoBanme Coaep:xanue yueOHOro MaTepuasa (OCHOBHOE U O0bem yacoB
pa3aesioB U TeM npo¢ecCHOHATBHO-OPUEHTHPOBAHHOE), MPaKkTH4YecKue 3auaTust | Beero | Ilpaktu | IIpodeccuona | @opmupy
YecKue JIBHO- emMble
3aHATHSI | OPUEHTHPOBAH | KOMIIETeH
HOE 10701
CoJIep)KaHue
1 2 3 4 5 6
Pasjen 1. [loBTOopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 24 12 8
Tema 1.1 Coaep:xxaHue y4eOHOIro MaTepHuaJia 2 0 0
Heasn H 3aaa4u | bazoBeie 3HaHMS ¥ yMEHUS 10 MAaTeMaTHKE B IPO(PECCHOHATBHOM U B 2
MaTeMaTHKHU NPH | TOBCEIHEBHOI J1eATEIHHOCTH.
OCBOCHHH
CHEeNHATBHOCTH
Tema 1.2 Conep:xaHue yueOHOro MaTepuaJia 4 2 2 OK 01
Uncna W BBIMHCIACHMS. | /leiicmeus  HAO  NOTOHCUMENbHBIMU U OHIPUUAHETbHBIMU 2 1 OK 02’
Bbipaxkenust " | yucnamu, OObIKHOGEHHLIMU U OECAMUYHLIMU OPOOAMU 8 OK 03’
npeodpa3oBaHus npogheccuonanvHoil desmenvHocmu oOyxzaimepa OK 0 4’
IIpakTuyeckoe 3ansaTHe Nel 2 2 1 OK 05’
Pacuer 3x0OHOMHMYeCKHX MOKa3aTe/iell ¢ MpUMeHEeHUueM Apoodeii, OK 0 6’
YPaBHEHUIl, HEPABEHCTB U OCHOBHBIX JelicTBUI apu(MeTHKH H OK 07’
anredpol ’
IIK 1.3,
Tema 1.3. Cojaep:xkaHue yueOHOro MaTepuaja 4 2 2 K 4.6
I'eomerpus Ha | Buoet naockux @Queyp u ux niaowads, npumeHeHue 2 1 '
IIOCKOCTH npogheccuonanbHoll dessmenbHocmu Oyxzanmepa
[IpakTuuyeckoe 3ansitue Ne2 2 2 1
HaxosxaeHue miiomajeii 3eMeJbHBIX YYACTKOB M TOMeIeHMId,
HAXOASIIMXCSA B COOCTBEHHOCTH IKOHOMHUYECKOro cy0bekTa, B
HeJIsIX HAJIOr000JI0KeH s, B IeJISIX COCTABJIEHHUS CMEThI 3aTpaT
HA PEMOHT.
Tema 1.4 Coaeprxanue yueOHOro MaTepuaia 4 2 2
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IIpoueHTHbIE IIpocmuvle npouenmwl, paznvlie cnocodbl UX GLIYUCTCHUA. 2
BbIYHCJICHUS Cnootcnole npoyenmol u uxX npuMeHeHue 6 npogheccuoHaIbHOI

deamenpvHocmu Oyxzanmepa

IIpakTuyeckoe 3ansaTueNe3 2 2

Pacyér »JKOHOMHMYECKHMX IIOKa3aTejedl, BbIPaKeHHbIX B

NPOLIEHTAX.
Tema 1.5 Coaep:xanue y4eOHOIro MaTepHuaJia 4 2
YpaBHeHus " | /Iuneiinvie, kreaopamuvie, OpPOOHO-TUHEIHbIE YPAGHEHUA U 2
HEPaBEHCTBA HepaseHcmeéa U UX HpUMEHEHUEe 6 npogeccuonanvhoil

deamenvHocmu oOyxeaamepa

[IpakTuueckoe 3ansitue Ned Perienue 3KOHOMHYECKHX 3a/1a4 2 2

NpM IOMOLIM CHCTeM JIMHEHHBIX YPaBHEHHH W cHCTeM

HEPABEHCTB.
Tema 1.6 Coaepxanue yueOHOro MaTepuaa 4 2
Cucrembl ypaBHeHuil M | CriocoObl pemieHHs] CHCTEM JIMHEHHBIX ypaBHeHWH. [loHATHS: 2
HEPaBeHCTB Matpuna 2x2 u 3x3, onpenenurens marpuiel. Meton 'aycca.

IIpakTnueckoe 3ansaTue NeS CucreMbl JTUHEHHBIX YPABHEHUI 1 2 2

HEPABEHCTB.
BxoaHoii KOHTPOJIbL Coaep:kaHue y4e0HOro MaTepuaa 2 2

IIpakTnyeckoe 3ansitue Ne6 BoinosiHeHue KOHTPOJILHOM PadoThI 2 2

«BbIuncjieHus1 H Ipeodpa3oBaHUA»
Pa3nes 2 IlpsiMble M VIOCKOCTH B MIPOCTPAHCTBE 18 6 OK 01
Tema 2.1. Coaepxanue yueOHOro MaTepuaJa 2 0 OK 02’
OcHoBHBIE nousitus | [Ipenmer crepeomerpun. OCHOBHbIE TOHSTHA (TOYKa, MpsiMas, 2 OK 03’
cTepeoMeTpHH. IJIOCKOCTh, MPOCTPAaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK 0 4’
Pacnonoxenne npsameix u | [lepecekaromuecs, mapaielibHbIe W CKpPEIIMBAIONINECS TpPSIMEIE. OK 05’
IJIOCKOCTEH IIpuzHak ¥ CBOWMCTBO CKpemMBarOIMXCsA MNpsAMBIX. (OCHOBHBIE OK 0 6,

MIPOCTPAHCTBEHHBIE (PUTYPHI. OK 07’
Tema 2.2. Coaeprxanue yueOHOIro MaTepuaia 4 0 IIK 1 3’
IHapanneabHocTh [TapannensHble npsmas u 1IockocTb. Onpenenenue. I[lpusHak. 4 K 4..6’

NpAMBIX, NOpAMOA H
IJIOCKOCTH, IJIOCKOCTEM

CpoiictBa (¢ noka3zarenbcTBOM). llapanienbHble  TJIOCKOCTH.
Omnpenenenue. [Ipuznak. CoiicTBa (¢ qoKazareabcTBOM). TeTparap
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U ero ieMeHnThl. [lapasuienenunen u ero 3jaemMeHTbl. CBOMCTBA
MPOTUBOIOJOXKHBIX TpaHE M JMaroHajed mapajuieJenumne/a.
[Toctpoenue ceuenuii. Pemenue 3amay.

Tema 2.3. Coaeprxanue yueOHOIro MaTepuaJa 6 2 0
IlepneH MKYJISIPHOCTH [lepnieniukynsipHbIe IpsIMBIE. [TapannensHble psIMbIe, 4
NPSAMBIX, PAMOIi 1 NEpIEeHIUKYJIApHbIE K IIocKocTU. IIpHu3HaK nepreHauKyaspHOCTH
ILUIOCKOCTH, IVIOCKOCTeH | mpsiMoii  ©  1wiockoctu. Jloka3zatenscTBOo. Ileprnenaukynsap u
HAKJIOHHAas. [IepneHquKynspHbIC IIJIOCKOCTH. IIpusnak
NeprneHIuKY/JISIPHOCTH IJIOCKOCTell. /loka3arenbeTBo.
PaccrosiHus B mpocTpaHCcTBE
IIpakTnyeckoe  3ansitue  Ne7  Pemenue 3amady  mo 2 2 0
NepHeHANKYJ/JISIPHOCTH NPSAMBIX H IIOCKOCTei
Tema 2.4. Coaep:xxaHue y4eOHOIro MaTepHuaJia 2 0 0
Teopema () Tpex | TeopeMa 0 Tpex mepreHauKysapax. [JJoka3arenbcTBo. Yol MExIy 2
NepueHIuKyJasgpax MPSAMOU U TNIOCKOCTBIO. YTOJ MEK]Y TJIIOCKOCTSMM.
Tema 2.5. Coaepxanue yueOHOro MaTepuaa 4 4 2
IMapanueiabHble, [IpakTnueckoe 3ansitue Ne8 Pacuer wum  rpaduyeckoe 2 2 2
NepneHauKyJIsIpHbIe, u3o0paxkeHue TOUYKHU 0e3y0bITOYHOCTH OpraHu3anmu.
CKpeluBaouuecs ITocTpoenue 010ZKeTHBIX JIMHUH M KPUBbIX 0e3pa3jinuus
npsimbie.  Ilpsimbie  u | [IpakTuyeckoe 3ansitne Ne9 Bpino/iHeHe KOHTPOJILHOI PaGoTh 2 2
TJIOCKOCTH B | «[IpsiMble M IIJIOCKOCTH B IPOCTPAHCTBE)
npocrpancrsee. Pemenne
3aa4.
Pa3nes 3. KoopanHaThl M BEKTOPbI 12 4 2 OK 01,
Tema 3.1 Coaep:kanue y4e0HOro MaTepuaa 4 0 0 OK 02,
JexapToBbl JlexkapToBbl KOOpAMHATHI B IpocTpaHcTBe. IIpocreiimme 3amaun B 4 OK 03,
KOOpPAMHATHI B KoopaMHaTax. PaccrosiHMe Mexay AByMs TOYKaMH, KOOPIWHATHI OK 04,
NPOCTPaHCTBeE. cepeauHbl OTpe3ka. PaccrosiHue Mekay JBYMsl TOYKaMH. OK 05,
KoopanHartsl cepenHbl 0Tpe3Ka OK 06,
Tema 3.2 Coaeprxanue yueOHOro MaTepuaia 4 2 2 OK 07,
BekTopsbl B | Bextopsl B mpocrpanctse. CI0KEHHE M BLIYUTAHUE BEKTOPOB. 2 IK 1.3,
MPOCTPAHCTBE. VMHOXKEHHE BeKTOpa Ha uKciao. KoMIiaHapHbIE  BEKTODBL IIK 4.6
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Yroa mexny BeKTOpamu.
CransipHoe
NnpousBe/ieHUe BEeKTOPOB

CkanspHoe npousBeZieHHe BEKTOpOB. PaznokeHue BeKTopa o TpemM
HEKOMILUIaHApHBIM BekTopaM. KoopIuHAThl BEKTOpa, CKAIAPHOE
MIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY BEKTOPAMU,
YroJ MEXIY MPSAMOW M IUIOCKOCTBIO, YTOJ MEXIY IJIOCKOCTSIMHU.
YpaBHeHUE IOCKOCTH. [ '€OMETpUYECKU CMBICIT ONIpEAETUTENs 2X2

IIpakTuyeckoe 3ansaiTue Ne 10 BexkropHoe mnpeacrabiieHune 2 2

IKOHOMHYECKHX MoKa3aTesieil opranusauun. KosmyecTrBeHHbIe

pacyeTbl IKOHOMHYECKHX N0Ka3aTe/ieil B cHcTeMe KOOPAMHAT.
Tema 3.3 Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 2
Koopannarsl " | JlekapTOBBI KOOPJAMHATEI B IPOCTPAaHCTBE. BEKTOPHI B IPOCTPAHCTBE.
BEKTOPBI. Pemenne | CinoxeHue U BBIUYATAHUE BEKTOPOB. Y MHO)KEHHE BEKTOpPA HA YUCIIO.
3aja4 Kommnanapueie BekTopbl. CKaJsipHOE NPOU3BEIEHUE BEKTOPOB.

Pa3znokeHne BekTOpa IO TpPeM HEKOMIUIAHAPHBIM BEKTOPaM.

[Ipocreiimme 3amaunm B KoopauHartax. KoopauwHaTel BeEKTOpa, 2

paccTosiHue MEXIy TOYKaMH, KOOpPAMHATHI CEPEAMHBI OTpE3Ka,

CKaJSIPHOE IPOM3BE/IEHHUE BEKTOPOB B KOOPAMHATAX, YTOJl MEXAY

BEKTOPAMHM, YIOJ MEXIy NPSAMON M IUIOCKOCTBIO, YIOJl MEXAY

IJIOCKOCTSIMU

IIpakTnyeckoe 3ansaTue Nell BbinojHeHHe KOHTPOJILHOM 2 2

pa6oTsl «KoopanHAaThI H BEKTOPbI»
Pa3nes 4. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUM 36 8
Tema 4.1 Coaepxanue yueOHOIro MaTepuaa 2 0
Tpuronomerpuueckue Panuannas mepa yrna. [IoBopoT TOUKM BOKpYT Hayajla KOOpJIUHAT. OK 01
pynknun Omnpenenenne cuHyca, KOCHHYyca, TAaHI€HCA W KOTAHIeHca. 3HAKHU OK 02’
NPOU3BOJILHOIO  YIJIA, | CHHyCa, KOCHMHYCa, TaHM€HCa M KOTaHTeHCa TI0 YEeTBEPTSIM. 2 OK 03’
yucaa. PagumanHasg M | 3aBUCUMOCTb  MEXKIY CHHYCOM, KOCHHYCOM, TaHI'€HCOM U OK 0 4’
rpajaycHasi Mepa yrja KOTaHT'€HCOM OJTHOTO U TOTO e yria OK 0 5’
Tema 4.2 Coaepxanue yueOHOro MaTepuaJa 2 0 OK 0 6,
OcHoBHBIE Tpuronomerpudeckre TOXaecTBa. CHHYC, KOCHUHYC, TaHT€HC H 2 OK 07’
TPUTOHOMETPHYECKHe KOTaHI'€HC YIJIOB 0 U - 0. DOpMyJIbl IpUBEACHUS
TOKAECTBA.
DopMyJibl IPUBEICHUA

Conep:xaHue yueOHOro MaTepuaJa 4 0
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Tema 4.3 CymMa 1 pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCHUHYCOB. CHUHYC

Cunyc, KOCHHYC, | U KOCHUHYC JBOMHOro yria. ®opMyibl MOJIOBUHHOIO YIJIa. 4

TaHTeHC CYMMBI u | [IpeoOpa3oBanuss cymMMbl TPUTOHOMETPUUYECKHX (YHKUUH B

Pa3HOCTH JBYX YIJIOB IIPOM3BEJCHNE U  IPOU3BEJIEHUS B CyMmMMmy. BolpaxkeHue

Cunyc u KOCHHYC | TPUTOHOMETPUUYECKMX (DYHKIMI dYepe3 TaHI€HC IO0JIOBUHHOIO

JBOIHOI0 yrJja. | apryMeHTa. IIpeoGpa3oBanus MPOCTEHIIMNX

®opMy.ibl MOJOBUHHOIO | TPUTOHOMETPHYECKHUX BbIPAKeHUIH

yria

Tema 4.4 Coaep:xanue y4eOHOIro MaTepHuaJia 2

®yHkuuy, Ux cpoiicrBa. | O0macTh onpeeseHns 1 MHOXKECTBO 3Ha4eHUH pyHKImil. YETHOCTS,

Cnoco0sl 3aJaHusl | HEYETHOCTD, MEPUOINIHOCTh PyHKIHH. CrocOOBI 3aJaHUs (PYHKIIHIA 2

byHkumi

Tema 4.5 Coaep:xanue y4eOHOIro MaTepHuaJia 4

Tpuronomerpuyeckue Ob6mactpb onpeeIeHus " MHOECTBO 3HAYCHUI 4

(GyHKIHMH, UX CBOMCTBA M | TPUTOHOMETpHUYECKUX  (yHKUMHA.  YE€THOCTb,  HEYETHOCTD,

rpa¢guku NepUOAUYHOCTh TPUIrOHOMeTpHYecKHX ¢yHkuuil. CBoiicTBa u
rpaduku GYHKIUN Yy = cos X, y =sin X, y =tg X, y = ctg X.

Tema 4.6 Coaep:xaHue yueOHOro MaTepuaJia 4

IIpeoOpasoBanue CykaTHe U pacTsbkeHue rpa)uKoB TPUTOHOMETPUYECKUX (PYHKIIMH. 2

rpaukoB IIpakTnueckoe 3ansitue Nel2. IIpeoOpa3zoBanue rpaduKoB 2

TPUTOHOMETPHYECKHX TPUTOHOMETPUUECKUX (QYHKIUI

byuxkumi

Tema 4.7 Conep:kanue y4eOHOro MmaTepuasa 2

Onucanne IIpakTnyeckoe 3amsitue Nel3. Mcnosb3oBaHue — CBOMCTB 2

NPOU3BOJACTBEHHbIX TPUTOHOMETPUYECKUX (QYHKIIHM.

NPOLECCOB € IMOMOLIbLIO

rpa¢gukoB (pyHKIUIA

Tema 4.8 Coaepxanue yueOHOro MaTepuaJa 2

OopartHble OO6patHble Tpuronomerpudeckue GpyHkuuu. Mx cpolictsa u rpaduxu 2

TPUTOHOMETPHYECKHe

byHkuun
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Tema 4.9 Coaep:xkaHue y4eOHOro MaTepuaJa 6 0
Tpuronomerpuyeckue YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg
YPaBHeHHS U X = a. PemleHue TPUIOHOMETPUYECKUX YPABHEHHMH OCHOBHBIX 4
HEpaBeHCTBa THIIOB: IPOCTEUIIINE TPUTOHOMETPHUYUECKUE YPABHEHHS, CBOSIINECS
K KBaJpaTHBIM, pellaeMble pa3joKEHUEM Ha MHOXUTEIH,
OJTHOPOTHBIE.
[Ipocreiiume TpUroHOMETpUUYECKHE HEPABEHCTBA
IpakTuuyeckoe 3ansitue Nel4 PeunleHue TPUrOHOMeTPHYECKHUX 2
YPABHEHHUI1 1 HEPABEHCTB
Tema 4.10 Coaep:xaHue yueOHOro MaTepuaJia 2 0
Cucremsl CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
TPUTOHOMETPHYECKUX
YPaBHEHHUil
Tema 4.11 Coaep:kaHue y4e0HOro MaTepuaa 6 0
OcHoBBI [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxkeHH. Pemenue 4
TPUTOHOMETPHH. TPUTOHOMETPHYECKUX YPABHEHN U HePaBeHCTB B TOM YHCJIE C
Tpuronomerpuyeckue HCI0JIb30BAHUEM CBOMCTB (PyHKIMI.
pynxuun. Pewenne | [IpakTuyeckoe 3aHaThe Nel5 BbImoJHEHHE KOHTPOJbHOM 2
3aja4 padoThI mno TemMe «OCHOBBI TPUTIOHOMETPHUH.
Tpuronomerpuyeckue PyHKIUN».
Paspnen S. KomiuiekcHble yuciia 10 1
Tema 5.1 Coaepxanue yueOHOro MaTepuaJa 4 0
KoMmuiekcHble ynciia [TonsTre KOMIUIEKCHOTO yKncia. ConpsKeHHbIE KOMIUIEKCHBIE YHCIIA, 4 OK 01,
MOJyJdb UM apryMeHT KOMIUIeKcHoro uucia. ®Dopma 3amucu OK 02,
KOMILJICKCHOTO 4Hcia (reoMeTpuvecKkasi, TPHUTOHOMETPUYECKasl, OK 03,
anreOpandeckas). Apudpmerndyeckue 1elicTBHS ¢ KOMILJIEKCHBIMH OK 04,
YHCIAMH OK 05,
Tema 5.2 Conep:kanue yueGHOr0 MaTepuaJa 6 1 OK 06,
Ilpumenenue Bbino/iHeHHe PAcYeTOB € IOMOINBI0 KOMILIEKCHBIX YHCeN. 4 1 OK 07,
KOMILIEKCHBIX YK cel [TpumMepbl UCTIONB30BaHHS KOMIUIEKCHBIX YHCET 1K 1.3,
[IpuMeHeHne KOMILJIEKCHBIX YHCEJ B IKOHOMHKE 11K 4.6
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IIpakTnyeckoe 3ansitue Nel6 BbINOJIHEHHE KOHTPOJIbHOM 2 2

pa6oThl o TeMme «KoMILIeKCHBIE YHCIa»
Pa3nen 6. [IpousBoaHas pyHkIumn, ee npuMeHeHne 42 10
Tema 6.1 Coaeprxanue yueOHOIro MaTepuaJa 4 0
Ilonsitne mnpou3BogHOM. | OnpeneieHue YHCIOBOW TIOCIEOBATEIILHOCTA W CIIOCOOBI  ee
®opmyasl W npaBuia | 3ananus. CBOICTBA YHCIIOBBIX MOCIeA0BaTeNbHOCTEH. Onpenenenne 4
audpepeHIMPOBAHUSA npezena MIOCJIEIOBATEIBHOCTH. Beruucnenue IpeJeoB

nocnenoBarensHocTeil. [lpenen @yHknuu Ha OECKOHEYHOCTH.

IIpenen ¢yuknuum B Touke. Ilpupamenue aprymeHnra.

Mpupamenne ¢ynkuuu. 3agauv, NPUBOASIIUNE K MNOHATHIO

npou3BoaHoi. OnpezneneHrne NPou3BOJHON. AJITOPUTM OTHICKAHMS

IIPOU3BOJTHOMN
Tema 6.2 Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 2 OK 01,
IIpousBoanbsie  cymmbl, | Dopmyssl nuddepennnposans. [IpaBuna nuddepeHimpoBanus 2 OK 02,
pa3HoCTH npousBeneHusl, | [IpakTuyeckoe 3ansaTue Nel7 BplumciieHue NPOU3BOTHOW MO 2 2 OK 03,
4aCTHOT'0 dopmyaam quddepeHIHPOBAHNUS OK 04,
Tema 6.3 Conep:xaHue yueOHOro MaTepuaJia 4 2 OK 05,
IIponsBoansbIe Onpenenenne CJIOKHOMU (GyHKIMU. ITponsBogHas 2 OK 06,
TPUTOHOMETPHYECKHX TPHTOHOMETPHYECKHX (DYHKIIHMIA. OK 07,
¢ynkumii. IIpoussBoanas | [Ipakruyeckoe 3anssTue Nel8 BolumciieHHe NTPOU3BOAHON 9 5 IIK 1.3,
CJIOKHOU PYyHKIUHU CJI0KHON PyHKIMH 1K 4.6
Tema 6.4 Coaepxanue yueOHOro MaTepuaa 4 0
IHousitne Ilonatue HenpepbiBHOW  ¢yHKUuU. CBoiicTBa HENpephIBHOM 2
0 HeNpepbIBHOCTH GbyHKIHN. CBs13b MEXITY HETPEPBIBHOCTHIO "
dyHKIUH. i QepeHIPYeMOCTbI0 (YHKIIMM B TOYKE. AJITOPUTM pPELICHHS
MeTox HHTEPBAJIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB

I'eomeTrpuuyeckuil CcMbICJ NPOM3BOAHOM (YHKUMH — YIIIOBOH

Ko3hdULUEeHT 2

KacaTeJIbHOH K rpaduKy (yHKIIMU B TOUKE. Y paBHEHHUE KacaTeIbHON

K Trpapuky (QyHKOUH. AJTOPUTM COCTAaBJIEHUS  YpaBHEHMS

KacaTeJbHOU K rpaduky ¢pyHkuuu y=f(x)
Tema 6.5 Conep:xaHue yueOHOro MaTepuaJa 4 2
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duznyeckui CcMBICT | Du3zuueckuii (MexaHuvecKuii) CMovlcil RPOU3BOOHOU — MCHOBECHHAA
MPOU3BOAHOMI B | cKopocmb 6 momenm epemenu t: v=3S'(1).
npo¢ecCHOHATBHBIX Ilpumenenue npouzeo00noIl 8 RPOeccuoHaANbHOI deamenbHOCmU 2
3aJa4ax oyxzanmepa
[IpakTuyeckoe 3ansaTue Nel9 Omnpenenenue mnpeaeabHbIX H
MAKCHMAJIbHBIX JKOHOMHYECKHX BeJMYMH TMPH MOMOIIHU 2
MMPOU3BOTHOM
Tema 6.6 Coaep:xaHue yueOHOro MaTepuaJia 4
MoHOTOHHOCTH Bospactanue u yObiBaHue PYHKIIMHU, COOTBETCTBUE BO3PACTAHUS U
byHkuum. Touku | yObiBaHWS (YHKUIMHU 3HAKY MPOU3BOAHOM. [loHATHE NMPOM3BOAHOM 4
JKCTpEeMyMa BBICHIETO TIOpsAJIKA, COOTBETCTBME 3HAaKa BTOPOM MPOU3BOJHOMN
BBIIYKJIOCTH (BOTHYTOCTH) (yHKUMHM Ha OTpe3ke. 3ajaud Ha
MakcUMyM © MHUHUMYM. [loHSTHE acUMNTOTHI, CHOCOOBI HX
OnpeAeeHUsA. AJITOPUTM UCCIAeA0BAHUSA QYHKIIMU U OCTPOECHUS
ee rpaguka ¢ NOMOIIBI0 TPOU3BOAHONH. JIpoOHO-MHMHElHAas
byHKIMS
Tema 6.7 Coaepxanue yueOHOro MaTepuaa 4
HccnenoBanue pynkumii | Uccienopanue (YHKUMH HAa MOHOTOHHOCTH U TOCTPOCHHE 4
U nocTpoeHue rpapukoB | rpadukoB.
Tema 6.8 Han6oabmee u | Conep:kanue yueOHOro MmatepuaJa 4
HauMeHbllee 3HaveHHMs | Haxoxaenne HauOOJbIIEr0o W HAaUMEHBIIEro 3HAYeHUW (QYHKIIUM,
bynxun nocrpoeHue rpapukoB MHOTOYIEHOB C HCHOJb30BAHHEM 4
anmnapara MaTeMaTH4ecKoro aHaJau3a
Tema 6.9 Coaepxanue yueOHOro MaTepuaia 6
Haxo:xxnenue Haumenbiee u HanboJib1Iee 3HaYeHHe (PYHKIIUM HA OTpPe3Ke 4
ONTUMAJIBHOTO IIpakTuyeckoe 3ansitue  Ne20  Pacuer  onTMMaJbHBIX 2
pe3yjabTaTra ¢ MOMOUMIBIO | SKOHOMHYECKUX [OKa3aTeJell Mpu  MOMOIIM [POM3BOJIHOI:
NPOM3BOAHOM B | NIPOM3BOANTEIBLHOCTH TPY/AA, IEHbI U 00beMa NMPOAYKIIUM.
NPAKTHYEeCKUX 3a71a4ax
Tema 6.10 Coaeprxanue yueOHOro MaTepuaJia 4
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IIpousBoaHasi pyHKuMH,

@opmynsl  u  mpaBwia auddepennupoBanus.  HccnenoBanue

ee npuMeHeHnne. | QyHKIMHA ¢ OMOUIbIO pou3BoHONW. Hambonbiiee u HauMeHbIee 2
Pemenue 3agau 3HaueHus! QYHKIMU

IpakTnyeckoe 3ansaTue Ne21 BoinosaHeHnne KOHTPOJIbHAS pabOTHI 2

1o teme «Ilpou3BoaHast pyHKIUM, ee IPUMEHEHUE
Pa3zpnen 7. MHOrorpaHHUKHU M TeJIa BpallleHUs 44
Tema 7.1 Coaep:xanue y4eOHOIro MaTepHuaJia 2
Bepmunsbl, pedpa, rpanu | [TonsTue MHOTOrpaHHUKa. ETo 35ieMeHTHI: BEpIIMHBI, peOpa, TPaHH.
MHOTOTPAHHUKA Jnaronanbs. Ceuenue. Bplnykiible ¥ HEBBIMYKIIbIE MHOTOIPaHHUKHU 2
Tema 7.2 Coaep:xanue y4eOHOIro MaTepHuaJia 2
IIpusma, ee | [Tonstue mnpusmel. Ee ocHoBanuss u OokoBble IpaHu. BeicoTta
cOCTaBJIAIOIINE, npusmbl. [IpsimMasg u HakinonHas npusMma. [IpaBunbHas npusma. Ee 2
ceyenne. Ilpsimast  u | ceueHue
NPABWJIbHAS IPU3MBbI
Tema 7.3 Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01,
Mapannenenunen, Kyo. | [Tapamienenunesn, cBoiicTBa NPsSMOYTOJbHOIO Mapajuleienumnesna, 2 OK 02,
Ceuenne Ky0a, | ky0. Ceuenue KyOa, mapasuienenumnena OK 03,
napaJjuiejenumnena OK 04,
Tema 7.4 Conep:xaHue yueOHOro MaTepuaja 2 OK 05,
Iupamuna, ee | [Tupamuga u ee anemeHTel. Ceuenue nupamuzabl. [IpaBunbHas OK 06,
COCTABJISIIOIINE, nupamua. Y cedeHHas IMpamua 2 OK 07,
ceyeHue. [IpaBuinbHas IIK 1.3,
ApaMuza. VYceuennas [IK 4.6
nvpamMuja
Tema 7.5 Conep:kaHue y4eOHOTro MaTepuaa 2
BoxoBas )/ | noJHas | [Tnomans 60KOBOM U MOTHON OBEPXHOCTH MPU3MBI, ITUPAMUIBI 2
NMOBEPXHOCTh  NPHU3MBI,
NHUPaAMU/IbI
Tema 7.6 Conep:kanue y4eOHOTro MaTepuaa 4
Cummerpusi B KyOe, | CHMMeTpHST OTHOCHTEIbHO TOYKH, NPSIMOi, MJI0CKOCTH.
napaJjJjeJjenumnesne, CummMmetpus B KyOe, mapaienenumnese, npu3Me, mupaMmue 4

Nnpu3Me, NUPaAMHJe
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Tema 7.7 Conep:kanue y4eOHOro MaTepuasa 4
IIpumepsl cummerpuii B | CUMMeETpUs B IPUPOJIE, aPXUTEKTYPE, TEXHUKE, B OBITY 2
npodeccuu

IIpakTuyeckoe 3ansaTue Ne22 PenieHue reoMeTpUYECKUX 3a/1ad Ha 2

HAXO0XJAECHUE CUMMETPUN
Tema 7.8 Coaep:xanue y4eOHOIro MaTepuaJia 2
IIpaBuiabHbIE [TonsTre mnpaBUIBHOTO MHOTOrpaHHuKa. CBOMCTBA NPAaBHIBHBIX 2
MHOTOTPAHHUKH, HX | MHOTOTPaHHUKOB
CBONCTBA
Tema 7.9 Coaep:xaHue yueOHOro MaTepuaJia 2
Huauuap, ero | Hunuuap u ero snemeHtsl. CedeHue UWIMHIpa (MapajuieNbHOE
cocTaBJIsOLINe. OCHOBaHHUIO U ocH). Pa3zBepTka muimHapa 2
CeuyeHue NUWIHHAPA
Tema 7.10 Conep:xaHue yueOHOro MaTepuaJa 4
Konyc, ero | Konyc m ero onementsl. CedeHne KOHyca (mapaJuiesbHOe 4
cocTaBJIsIoLINe. OCHOBAHMI0O M MpoOXoJsiliee uYepe3 BepUIMHY), KOHHMYeCKHe
CeueHnne KoHyca ceyenms. PazsepTka KoHyca
Tema 7.11 Coaep:xaHue yueOHOro MaTepuaJia 2
YceyeHHbIN KOHYC. | YceueHHbl koHyc. Ero oOpasyromas u Bbicota. CeueHue 2
Ceuenne YCE4YeHHOI0 | yCeYeHHOIro KOHyca
KOHYCA
Tema 7.12 Conep:kaHue y4eOHOTro MaTepuaa 2
Iap wu cdepa, wux |Illap u chepa. B3aumuoe pacnonoxenne cdepbl U IMIOCKOCTH. 2
ceyeHHst Ceuenue mapa, cepbl
Tema 7.13 Coaepxanue yueOHOro MaTepuaJa 2
ITonsaitue 00 o0beme | [lonstue 06 obOveme Tema. OObeM Kyba W TPSIMOYTOJIBLHOTO 2
TeJsa. Otnomenune | napamnenenunena. OO0beM Tpu3Mbl W mWiIHHApA. OTHOIIEHUE
00beMOB OAOOHBIX TeJ | 00BEMOB MOJTOOHBIX TeN. ['€OMETPUUECKHIA CMBICI OTIPEISTUTENS 3 -

ro nopsiJKa
Tema 7.14 Coaeprxanue yueOHOro MaTepuaJia 2
O0bembl uW  miaomaam | O0beMbl mnHUpaMuabl W KOoHyca. OO0wbem tmapa. Ilnomamgm 2

IMOBEPXHOCTEH TeJl

IMOBEPXHOCTEN Tell
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Tema 7.15 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0

KomOnnanuun KomOuHanmm reoMmeTpruuecKux Tel 2

MHOTOTPAHHUKOB M TeJ

BpallleHHs

Tema 7.16 Coaep:xaHue yueOHOro MaTepuaJa 4 2

I'eomeTpuueckue Hcnonp3oBanne KoMOMHAIIMI MHOTOTPAHHUKOB UM TEJT BPAIICHUS 2

KOMOHHAIINH Ha | [IpakTnueckoe 3aHsitue Ne23 lcnonp3oBaHHEe KOMOWHAIIMMA 2 2

NpPaKTHKe MHOTOTPaHHUKOB U T€JI BPAIICHUSI

Tema 7.17 Coaep:xaHue yueOHOro MaTepuaJia 4 2

Pemenne 3aga4. | OObeMbl U IJIOMAAM TOBEPXHOCTH MHOTOTPAaHHUKOB U  Tel

MHOrorpaHHMKH U TeJIa | BpalleHUs 2

BpalleHus IIpakTuyeckoe 3anaTHe Ne24 BpInojHeHHMe  KOHTPOJILHOM 2 2
padoThl 0 TeMe «MHOTOrpaHHMKH M TeJia BPallleHus»

Pa3nea 8. IlepBooOpa3Has QpyHKIMH, ee IPHMEHEHHE 20 4

Tema 8.1 Conep:xaHue yueOHOro MaTepuaJia 4 0

ITepBooGpa3nasn 3ajaya O BOCCTAHOBJICHMM 3aKOHA JIBWJKEHUS 110 M3BECTHOM

pynkuomuu. IIpaBuaa | ckopoctu. Ilonstue uHTErpupoBanus. O3HaKOMJIEHHE C MOHSATHEM

HAXOKICHUSA UHTerpajia u neppooOpasHoit A pynkuuu y=f(x). Pemenne 3agay OK 01

NnepBoodpa3HbIX HA CBfI3b IepBOO0pPa3HOM M ee NPOM3BOAHON, BbIYMCJIECHHE 4 OK 02’
nepBoodpa3Hoii Aas AaHHOW ¢yHkuum. Tabmuna dopmyn s OK 03’
HaxXOoXJeHUd TNepBooOpa3HbIX. M3ydeHue mpaBuiia BBHIYMCICHUS OK 0 4’
epBooOpazHOi OK 0 5’

Tema 8.2 Coaep:kanue y4e0HOro MaTepuaa 4 0 OK 0 6,

ILnomans o 3ajaun, NPUBOIAINME K IMOHATHIO ONPENEICHHOTO MHTErpaga — o OK 07:

KPHBOJIMHEIHOi BBIYMCIICHUH TUIOIIAM KPUBOJUHEWHOMN Tpanenuu, O NepeMenieHnn K 1.3

Tpaneuum. ®opmyJia | Touku. [lonsitue onpeneséHHoro nurerpana. I'eomerpuueckuii u 4 IIK 4 6’

Hbrorona — JleilOnuna usnyeckuii CMBICT ONpeNeJIeHHOr0 HuHTerpaga. dopmyna '
Hbrorona— JleiiOHnna

Tema 8.3 Coaeprxanue yueOHOro MaTepuaJia 2 0

Heonpenesennnbrit U | [loHsaTHE HEONPEAEIEHHOTO0 HHTErpala 2

onpeaeeHHbII

HHTEIrpaJibl
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Tema 8.4 Coaep:xkaHue y4eOHOro MaTepuaJa 2 0
IlonsiTue 00 I'eomeTpuyecKknii CMBICI ONPEEICHHOTO HHTETpasia 2
onpeieIeHHOM
HHTerpaljie Kak
IUIOIIAIH
KPHUBOJIMHEIHOH
Tpaneuun
Tema 8.5 Coaep:xaHue y4eOHOro MaTepuaJa 4 2
OnpenenenHblii I'eomempuueckuit cmvicn onpedenennozo unmezpana. Dopmyna 2
MHTErpaJl B JKU3HU Hviomona — Jlenionuua u ee npumenenue 6 npogheccuonHanbHoil
deamenpHocmu Oyxzanmepa
[MpakTuuyeckoe 3ansaTue Ne25 NHTerpajibHble BIYUCIEHUS TTPH 2 2
pacuere CyMMAapHOii YKOHOMHYECKOH NMPUOBLIN OPraHu3anuu
Tema 8.6 Conep:xaHue yueOHOro Marepuasa 4 2
ITepBoobOpa3nasn [lepBoobOpasnas ¢yukiuu. [IpaBuiia HaxoXIeHUS MEPBOOOPA3HBIX.
(pynxuumn, ee Ee npumenenue 2
npuveHenune. Pemenne | Ipakruyeckoe 3ansitue Ne26 BeinosiHeHHe KOHTPOJIbHOM 2 2
3a1a4 padoTsl o Teme « IlepsoodpasHas pyHKIMH, ee MPUMEHECHHE»
Pa3nen 9. Crenenu u kopuu. Ctenennasi pyHxkuus 18 8
Tema 9.1 Coaepxanue yueOHOIro MaTepuaa 4 0
Crenennast pynkuus, ee | [lonsitue KOpHS nN-0i CTENEHW U3 ACWCTBUTEIHHOTO YHCIA. OK 01,
CBOWCTBA DYyHKUMH Y = VX uX cBoiicTBa 1 rpaguxu. CoiicTBa KOpHs n-oi 4 OK 02,
CTEIIEHN OK 03,
Tema 9.2 Coaep:xanue yueOHOro MaTepuasa 2 2 OK 04,
IlpeodpasoBanue IpakTuyeckoe 3aHATHE Ne27 IIpeoGpasoBanue 2 2 OK 05,
BBIPA’KEHUH € KOPHAMM HPPAMOHAJILHBIX BbIPpaKeHUM OK 06,
N-oii cTeneHun OK 07,
Tema 9.3 Conep:kanue yueGHOr0 MaTepuaJa 2 0 1K 1.3,
CeoiictBa crenmend ¢ | [loHaTne cTeneHH ¢ J1OOBIM — PalMOHANGHBEIM  ITOKA3aTENEM. IIK 4.6
PALMOHAIBHBIM U | CreneHHble QYHKIUH, UX CBOWCTBA U rpauKu 2
NeHCTBUTEILHBIM

NnmoxkasareJiasMu
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Tema 9.4 Coaep:xkaHue y4eOHOro MaTepuaJa 6 4
Pemenue PaBHOCWJIBHOCTE HMppALMOHAIBHBIX YPAaBHEHHM M HEPAaBEHCTB. 5
HPPALHOHATBHBIX MeToabl UX pelIeHusl.
YPaBHEHHH U | [Ipaktuyeckoe 3anHaTHe Ne28 Pemenne HMppanuoOHAJBLHBIX 9 9
HepaBeHCTB yYpaBHeHHUil
IIpakTnueckoe 3ansatue Ne29 PemeHue uHppauMoOHATbHBIX 9 9
HEPABEHCTB
Tema 9.5 Coaep:xxaHue y4eOHOIro MaTepHuaJia 4 2
Crenenn u  kKopHH. | Onpenenenue creneHHoN GyHkmn. Mcnons30BaHue ee CBOMCTB MPU 2
CrenenHasi yHKIUs peleHNH YpaBHEHUH U HEPABEHCTB
IIpakTnuyeckoe 3anaTne Ne30 BblnonHeHHe KOHTPOJIBLHOM 2 2
padotbl o TemMe « CreneHu 1 KOpHU. CTeneHHass pyHKIUD)
Pa3nen 10. [lokasaTenbHas pyHkius 18 10
Tema 10.1 Coaepxanue yueOHOIro MaTepuaa 4 2
IMoka3aTenbHasn CreneHb ¢ NpPOU3BOJIBHBIM  JEHCTBUTEIBHBIM  IIOKa3aTeseM.
(pynkuus, ee cBoiicTBa Onpenenenue mnokasaTeiabHON (YHKLMHU, €€ CBOMCTBAa M Trpaduk.
3HaKOMCTBO C NPUMEHEHHEM IoKa3aTenbHOM (yHKIUH. Pemenue 2
MOKa3aTeJbHbIX YpPaBHEeHMH (PYHKUHOHAILHO-TPaQUHYECKHM OK 01,
METOI0M OK 02,
IIpakTnyeckoe 3ansTHe Nedl Pemenme moka3aTeabHBIX 2 5 OK 03,
yYpaBHeHHUil OK 04,
Tema 10.2 Conep:kaHue y4eOHOTro MaTepuaa 6 4 OK 05,
Pemenne Pemenne moka3aTenpHBIX YpPaBHEHMM METOIOM YypaBHUBAHUSA OK 06,
NMoKa3aTeJbHbIX mokKasareliei, METOA0M BBEIIEHUSA HOBOH MEPEMEHHOM, 2 OK 07,
ypaBHeHMii U | QyHKIIMOHAIBHO-TpaUYeCKUM METOJ0M. Pelenne mokasarenbHbIX IIK 1.3,
HEPaBEHCTB HEPABEHCTB [IK 4.6
IIpakTnyeckoe 3ansitue Ne 32 Pemenue mnoka3areJbHBIX 5 5
YPABHEHUIl Pa3HBIMHM CIIOCO0AMM
IIpakTnuyeckoe 3ansatue Ne 33 Pemenue mnoxa3arelbHBIX 5 5
HEPABEHCTB
Tema 10.3 Coaeprxanue yueOHOIro MaTepuaia 4 2
Pemenue cucrem noka3arenbHbIX YPABHEHHI 2
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Cucrembl IIpakTuyeckoe 3ansaTue Ne 34 Pemenne cucreM nokasarejJbHbIX 2 2
NMOKA3aTeJbHbIX YPaBHeHHUil
YpPaBHeHUil
Tema 10.4 Coaeprxanue y4eOHOIro MaTepuaJa 4 2
IToxa3aTenbHasn Pemenne mokazaTrenbHBIX YpaBHEHH METOJOM ypaBHUBAHUS
GyHKuu. Pemenue | mokaszareseid ¥ METOJIOM BBEICHHS HOBOUM mNepemMeHHOW. Pemienue 2
3ama4 II0Ka3aTeJIbHbIX HEPABEHCTB
IIpakTnyeckoe 3ansaTue Ne 35 Bpinmo/iHeHHe KOHTPOJbHOI 2 2
pabotbl o Teme «Iloka3arenbHas GyHKIMA»
Paznen 11. Jlorapudmbl. Jlorapupmuyeckass pyHkinus 30 14
Tema 11.1 Cojaep:kaHue y4e0HOro MaTepuaa 2 0
Jlorapu¢pm yucaa. | Jlorapudwm uucna. JlecATUUHBIN U HATYPAJIbHBIN JO0rapudMmBl, 2
JecAaTn4HbIi U | YACIIO €
HATYpPaJbHbIA
Jorapu(pmbl, YHCJI0 €
Tema 11.2 Coaepxanue yueOHOro MaTepuaa 6 4 OK 01,
CpoiicTBa Jiorapugmos. | CpoiicTa morapupmon. Onepariust JorapupMHUPOBAHHSI. 2 OK 02,
Onepanust IIpakTnyeckoe 3ansitue Ne 36 Pemenme mnpumepoB mno OK 03,
JIOrapu(pMMUpoBaHust onpeaeJeHUI0 Jorapugmon | no OCHOBHOMY 2 2 OK 04,
JIOrapu(pPMHYECKOMY TOKAECTBY OK 05,
IIpakTnueckoe 3ansitue Ne 37 Pemienne npuMepoB 1o cBoiicTBam 5 5 OK 06,
Jorapu¢mos OK 07,
Tema 11.3 ConepxaHue yueGHOro MaTepuaJjia 4 2 IK 1.3,
Jlorapupmuueckasn Jlorapudmuueckas GyHKIHS ¥ €€ CBONCTBA 2 IIK 4.6
(hyHkums, ee CBOMCTBA IpakTtuueckoe 3ansitue Ne 38 TlocTtpoenme rpadukos 2 2
Jorapupmuyeckoil pyHkuumn
Tema 11.4 Coaepxanue yueOHOro MaTepuaa 6 4
Pemenue [Tonsitue norapudmMuyeckoro ypaBHeHHs. Tpu OCHOBHBIX METO/a
Jorapugpmuieckux pemieHust  JIorapuMUYECKUX  ypaBHEHUH:  (DYHKIIMOHAJIBHO- 2
YPaBHEHUil U | TpadUUeCcKHid, METO/I BBEJICHUS HOBOH MIEPEMEHHOI.
HEePaBeHCTB Jlorapugmuueckie HepaBeHCTBA




24

IIpakTnyeckoe 3ansaTe Ne39 Pemenune JorapupmmuyecKkux

YPaBHEHUI 2
IIpakTuyeckoe 3ansaTue Ne4() Pemenue sorapupmmyueckux 2
HEPABEHCTB
Tema 11.5 Copep:kanue y4eOHOIro MaTepuaa 2
Cucrembl ANrOpuTM  pelEHHs CUCTEMbl YpaBHEHHH. PaBHOCHIBHOCTB 2
Jorapugpmuieckux norapu()MUYECKUX ypaBHEHUI U HEPABEHCTB
YpPaBHEeHUi
Tema 11.6 Coaep:xanue y4eOHOIro MaTepuaJia 4
Jlorapudmbl B npupoae | /ipumenenue nocapugma. Jlocapupmunecxkas cnupans ¢ npupoo u 2
U TeXHUKe ee npumeHeHus @ npogheccuonanvnoii  deamenvbHOCMU
oyxzanmepa
IIpakTHyeckoe 3ansitue Ne41 HMcnosib3oBanue jjorapuMoB npu 2
NMOCTPOEHUH IKOHOMHYECKUX rPauKoB
Tema 11.7 Coaep:xaHue yueOHOro MaTepuaJia 6
Pemenne 3agad4. | Jlorapupmudeckas (GyHKIHS. Pemenne NPOCTEeHIHX 4
Jlorapu¢gmsi. JorapupmMuuecKux ypaBHeHHUl
Jlorapudmuueckast IMpakTuueckoe 3ansitne Ne42 BrpimosaHeHHe KOHTPOJIbHOM 2
byHKuMst padoTsl o Teme «Jlorapupmel. Jlorapugmuueckass pyHKums
Pa3nes 12. MHokecTBa. DJIeMEHTHI Teopuu rpadoB 14 OK 01,
Tema 12.1 CojaepixkaHue yueOHOro MaTepuaJa 2 OK 02,
MHuozkecTBa [Tonstue MuoxectBa. [logmHokecTBO. Oneparuu ¢ MHOXKECTBAaMHU 2 OK 03,
Tema 12.2 Conep:kanue yueGHOro MaTepuaJa 4 OK 04,
Onepauun Onepayuu ¢  MHOMCecmeamMu U  UX  HNPUMEHEHUA @ 2 OK 05,
€ MHOKEeCTBAMH npogheccuonanvbHoll desamenbHocmu Oyxzanmepa OK 06,
[pakTnyeckoe 3ansiTue Ne 43 2 OK 07,
IIpuMeHeHNe TeOPUM MHOXKECTB NPH PelIeHHH IKOHOMHYECKUX 1K 1.3,
3a1a4 IIK 4.6
Tema 12.3 Coaeprxanue yueOHOro MaTepuaia 4
I'padni Ilonamue czpagpa. Ceaznwviit 2pagh, oOepeeo, uuxkn czpagh Ha 4

njiaockocmu u e2o npumenenue np()([)eccu OHAIbHOI

deamenpHocmu _Oyxzanmepa
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[IpakTnueckoe 3ausTue Ne 44 2 1
Ilpumenenne Teopun rpagoB NpU pelIeHHH IKOHOMHYECKHX
3aa4
Tema 12.4 Coaeprxanue yueOHOIro MaTepuaJa 4 0
Pemenne 3aga4. | Onepauun ¢ MHOXecTBaMU. OINHCAaHHME pealbHBIX CUTyallud C
Mnuo:xecrBa, I'padbsl ¥ | nomouisio MHOKECTB. [IpuMeHeHne rpadoB K penieHuo 3aaa4 2
HUX IPUMEHEeHH e IIpakTuyeckoe 3ansaTHe Ne4S BpinosiHeHHe KOHTPOJIBLHOM 2
padoTsl o TeMe « MHuoxkecrBa. I'pagbl.y
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BePOSITHOCTEH 22 4
Tema 13.1 Coaep:xanue y4eOHOIro MaTepHuaJia 2 0
OcHoBHBIE nousitus | [lepecraHoBky, pa3MellleHUs, COUETAHMUS.
KOMOMHATOPUKHU 2
Tema 13.2 Coaep:xaHue yueOHOro MaTepuaJia 2 0
CoObiTHEe, BeposATHOCTH | COBMECTHBIE U HECOBMECTHbIE COOBITHS. TeopeMbl O BEpOSATHOCTH 2
coObiTusa. CilokeHMe M | CyMMBI COOBITHH. YCJOBHasi BEpOSTHOCTh. 3aBUCHUMBIE U OK 01
YMHOKECHH e HE3aBUCHMBbIE COOBITHA. TeopeMbl O BEPOSTHOCTH INPOU3BEICHMS OK 02’
BEPOATHOCTEM COOBITHH. OK 0 3’
Tema 13.3 Coaepxanue y4eOHOro MaTepuajia 4 1 OK 0 4’
BepositHocTh B | OTHOCuTENbHAs YacToTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH. OK 0 5’
npogeccnoHaJIbHbBIX Cratuctudeckoe onpezeneHue BeposTHOCTH. OLEHKa BEPOSITHOCTH 2 OK 0 6’
3aga4ax COOBITHSL. OK 07’
IIpakTuyeckoe 3ansaTHe Ne46 PemeHue 3a1a4 Ha OLEHKY K 1‘3’
BEPOSITHOCTH cOObITUSL. [IpyMvenenne Teopun BepoOsiTHOCTH MPU 2 1 TIK 4. 6’
pacyeTrax IKOHOMHYECKHX MoKa3aTeJei
Tema 13.4 Coaepxanue yueOHOro MaTepuaJa 4 0
Juckpernas ciay4ainasi | Buasl ciyudaiineix BennunH. Onpesenenne AUCKPETHOM ciyyaitHoM
BEJIMYMHA, 3aKOH €€ | BeJIMUMHbl. 3aKOH pacnpeaejieHusl AUCKPETHOH CiydaiiHO#
pacnpeneieHust BeJIMYMHBI. Ee 4liclioBble XapaKTepUCTHKU 4
Tema 13.5 Coaeprxanue yueOHOro MaTepuaJia 4 1
Bapuayuonnwviit pao. IHoauzon wuwacmom u 2ucmozpamma. 2 1

Cmamucmuueckue xXapakmepucmuxku p}l()(l Habaroaemvix
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3agauu OAHHBIX U UX NPUMEHEHUE 8 NPOPecCUOHANbHOU 0esAmeNbHOCU
MaTeMaTH4YeCKOM oyxzanmepa
CTATHUCTHKH IIpakTnyeckoe 3ansiTue Ne47 Pemenue 3ama4 Ha cocTaBJieHHe 2 2
MOJIMTOHA YACTOT
Tema 13.6 Coaep:xkaHue y4eOHOro MaTepuaja 2 2 2
CocraBiaenue Tabaun M | [Ipaxktuyeckoe 3ausatue Ne 48 CocrapiieHne M MCN0JIL30BAHUE
AMATPAMM HA NPAKTHKE | CTATHCTUYUECKNX  Ta0JIWI,  COMepKAIIMX  IKOHOMHYECKHE 2 2 2
noka3aTeJiu
Tema 13.7 Coaep:xaHue yueOHOro MaTepuaJia 4 2 0
DJIeMeHThI OnemMeHThl KOMOMHATOpPUKU. CoOOBITHE, BEPOSATHOCTH COOBITHSL. 2
KOMOMHATOPHKH, CoXeHre 1 YMHO)KEHUE BEpOSITHOCTEH
CTATUCTUKU M TeopuM | [IpakTtuueckoe 3aHsaTHe Ne 49 BpbinoJiHeHHMe KOHTPOJILHOM 2 2
BeposiTHOCTel. Pemienne | pagoTel mo TeMe «JIeMeHTbI KOMOMHATOPUKH, CTATHCTHKH U
3aaa4 TEOPUH BEPOATHOCTEH»
Pa3nes 14. YpaBHeHHS 1 HEPaBEHCTBA 24 10 2
Tema 14.1 Coaep:kaHue y4e0HOro MaTepuaa 6 2 0
PaBHOCHJIBHOCTH PaBHOCUNIBHOCTH  ypaBHeHHMH U  HepaBeHCTB. OmpereneHus.
yYpPaBHeHHMii u | OCHOBHBIE TEOPEMbl PABHOCWIBHBIX TIEPEX0/laX B ypaBHEHHAX H 4
HEPaBeHCTB. OOmue | HepaBeHcTBax. O0IMMe MeTOABI PellleHUs] YPABHEHUIi: Iepexo/ oT OK 01,
MeTO/bI peleHust paBeHcTBAa QYHKIUI K PABEHCTBY apryMeHTOB JIISi MOHOTOHHBIX OK 02,
(yHknuii, Meron pas3noXKeHUs Ha MHOXXHUTENIHU, METOJ| BBEICHUS OK 03,
HOBOM MEpEeMEHHOM, PYHKIIMOHAIbHO-TpadUIeCKIil METOJ OK 04,
IIpakTuyeckoe 3ansaTue Ne 50 Pemenue 3amanuii Ha 2 2 OK 05,
PABHOCHJILHOCTh YPABHEHHH OK 06,
Tema 14.2 Coaepxanue yueOHOro MaTepuaa 4 2 0 OK 07,
I'padpuueckmii mMeToa | OOmpe MeToJbl pEIICHHs HEPAaBEHCTB: MEPEXOJ OT CpPaBHEHUS IK 1.3,
pelleHUusi  YpaBHEHMH, | 3HaueHUH (YHKIUH K CpaBHEHUIO 3HAYCHUN apryMEeHTOB IS IIK 4.6
HepPaBEHCTB MOHOTOHHBIX ()YHKIMH, METOJ] HHTEPBaJOB, (YHKIMOHAIHHO- 2
rpapuueckuii Metos. I'paduueckuii MeToa perieHus: ypaBHEHUNA U
HEPAaBEHCTB
IIpakTnueckoe 3ansitue Ne 51 Pemenue ypaBHeHM 2 2

rpaguyecKuM crnocooom
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Tema 14.3 Coaep:xkaHue y4eOHOro MaTepuaJa 4 2 0
YpaBHeHust u | Onpenenenue Moayns. PackpeiTue MOIyls 10  OIpPENEICHMIO.
HepaBeHCTBa ¢ moayJieM | [Ipocreiiiive ypaBHeHHsI U HepaBeHCTBa ¢ MoayjieMm. llpuMenenue
PaBHOCHIIBHBIX TEPEXOJ0B B ONPEACICHHBIX THUIAX YpPaBHEHUH M 2
HEPABEHCTB C MOJIYJIEM
IIpakTnueckoe 3anatue Ne 52 Pemenue ypaBHeHMH W© 2 2
HEPaBEeHCTB C MOJYJIeM
Tema 14.4 Cojaep:kaHue y4e0HOro MaTepuaa 4 2 0
YpaBueHnus u 3HaKoMCTBO ¢ napamerpoM. IIpocTeiiine ypaBHEHIS U HEPaBEHCTBA 2
HepaBeHCTBa ¢ C MapaMeTpoM
napamerpamMu IIpakTnueckoe 3anatue Ne 53 Pemenue ypaBHeHMH © 2 2
HEPaBEHCTB C MapaMeTpPoM
Tema 14.5 Coaep:xaHue y4eOHOro MaTepuaJa 2 2 2
CocraBienue u pemienne | Cocmasnenue u peuwieHue neKcmosplx 3a0a4 no CneyuaibHoCnu 1 1 1
npogeccnoHaIbHbIX «IKOHOMUKA U OyX2anmepCKuil yuemy
3ajga4 ¢ noMomibi0 | [IpakTuyeckoe 3ansaTue Ne 54 PemeHume TEKCTOBBIX 3a7a4 1 1 1
ypaBHeHU i npo¢ecCHOHAIBHOTO0 coaepKaHusI mno CIeMuaJbHOCTH
«IKOHOMHKA M OYXTAJITEPCKUH yUeT»
Tema 14.6 Conep:xaHue yueOHOro MaTepuaJia 4 0 0
YpaBHeHus u | O6mue MeTobl peleH:sl ypaBHEHUH. Y paBHEHHUsSI U HEPABEHCTBA C 4
HepaBeHcTBa. Pemenme | MoayneMm U ¢ mapameTpaMu
3a1a4
3adeTHOeE 3aHATHE MO IIpakTuyeckoe 3ansaTue Ne 55, 2 2
pa3aeiam 1-14 BobinoJiHeHHe 3a4eTHBIX 3a1aHuii o pa3aeaam 1-14
334 110 31
IIpome:xxyTouyHast arrecTanus (JK3aMeH) 6
Beero | 340
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3. YCJ0OBUS PEAJIUZALIUUA ITPOT'PAMMBbI YYEBHOMU JUCHUIIIINHBI
MATEMATUKA»

3.1. TpeGoBaHusA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecne4eHn 0

Peanuzanus nporpamMmbl AUCHUILIUHBI TpeOyeT HANUYUS y4eOHOTO KaOMHeTa
Marematukmu.

O06opynoBaHue yueOHOTo KabuHeTa:

- TOCAZI0YHbIE MECTA M0 KOJMUYECTBY O0YUaIOIIUXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJaHKA 111 KOHTPOJIBHBIX PadoT;

- ipopeccroHabHO OPUEHTUPOBAHHBIE 3aJaHMS,;

- MaTepHaJIbl HK3aMeHa.

TexHuuyeckue cpeacTBa 00ydeHHUs:

- IEPCOHAIBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOrPAMMHBIM 00eCIIeUeHUEM;

- IPOEKTOP C HIKPAHOM.

3.2. UndopmannonHoe odecneyeHne peaau3amum NporpamMmmbl

OcHoBHasi IMTEeparypa
1. bammvakoB M.U. Maremaruka: yueOHoe u3nanue/bammakos M.U.- MockBa: Akagemus,
2024.-288c.(O6mmeobpazoBarenbHas nmoarotroska B yupexaenusx CIIO). — ISBN 978-5-0054-
1761-9 URL: https://academia-moscow.ru/catalogue/5395/414531/
2. bammvakoB M.U. Maremartuka: 3ajaunuk: yueOHoe nznanue/. baimmakos M.1.- Mockaa:
Axanemus, 2024.-432¢.(O6meo0pa3oBarenpHas moaroroBka B yupexxaeausx CI10). — ISBN
978-5-0054-1761-9 URL.: https://academia-moscow.ru/catalogue/5395/705798/

JlonoJHuTeIbHbIEe HCTOYHUKH
3. Matemaruka: anrebpa u Hayala MaTeMaTHYECKOro aHanu3a reomerpus. ['eomerpus. 10-
11 xnacc. bazoBelit u yriyonéunsiii ypoBuu : Yuebnuk / JI.C. AtanacsH, B.®. byrysos, C.b.
Kamommes [u n1p.] — Mocksa : [Ipocsemenne, 2023. — 288 ¢. — ISBN 978-5-09-103606-0. —
URL.: https://book.ru/book/951348
4, Maremaruka: anreOpa 1 Hauajga MaTeMaTUIECKOT0 aHAIN3a reoMeTpusi. Anredpa u Havana
mareMaTnueckoro ananusza 10-11 kiacc. ba3oBblil u yrnyOnénuslid ypoBHu : Yuebnuk / I11A.
Amumos, F0.M. Konsrur, M.B. Tkauéra [u ap.] — Mocksa : [IpocBemenue, 2023. — 464 c. —
ISBN 978-5-09-107210-5. — URL: https://book.ru/book/951213
S. Bepuep, A.JI.. MatemaTtuka: AnreOpa u Hadajia MaTeMaTHYECKOTo aHanu3a reometpus 10
kiacc ba3zoBblit ypoBeHs : YueOnuk / A.JI. Bepuep, A.Il. Kapn — Mocksa : [Ipocsemenue, 2022.
— 368 c. — ISBN 978-5-09-099448-4. — URL: https://book.ru/book/951215
6. Bepuep, A.JI.. Matematuka: AnreOpa 1 Hadyana MaTeMaTHUeCKOro aHaiu3a reomerpus 11
kiacc bazoBsiit ypoens: Yueonnk / A.JI. Beprep, A.I1. Kapn — Mocksa : [Ipocsemnienue, 2022.
— 240 c. — ISBN 978-5-09-099449-1. — URL: https://book.ru/book/951216

7. Bboromono H. B. Ilpaktuueckoe 3aHsTHE O MareMaTuke: YdeOHoe mocoOue ajs
TEXHUKyMOB. — M.: Belcmi. mk., 2023.
8. COopHuK 3a/1a4 110 MaTeMaTuke: YaeOHoe nocobue / A.A. lanasH. - [Ipodeccnonansuoe

obpa3zoBanue, 2023.


https://academia-moscow.ru/catalogue/5395/414531/
https://book.ru/book/951213
https://book.ru/book/951215
https://book.ru/book/951216
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCIUIIJIMHBI <MATEMATHUKA»

KOHTpOJIb H OICHKA

pE3yJIbTaTOB

OCBOCHUA

IpernoiaBaTeieM B MpoIecce MPOBEICHHS 3aHITHH.
OneHka JIMYHOCMHBIX PE3YyNbTAaTOB OOCCIIEUMBACTCS B XOAE peaju3alld BCeX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUST MemanpeoMemHusiX pe3yibTaToOB MPOBOAUTHCS B XOJ€ TEKYIIEH U
NPOMEKYTOUHOU arTectanuu. OIEeHNBACTCS JOCTHKEHHE KOMMYHUKATUBHBIX M PETYJISITUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anrn, CaMOCTOATCIBbHOCTH OLICHUBAHUA

CHTyallud ¥ TIPHHATHS PEIICHHUS,
JIeSTEIILHOCTH).

IUCIUTLINHEI

OCYIICCTBJIACTCA

CaMOCTOATCIIbPHOCTHU I/IH(i)OpMaHI/IOHHO'H03HaBaTeJII>HOI>'I

IIpenmeTHble pe3yJibTaThI

O0beKT KOHTPOJIsA

@®opMBbI U METOABI

GbyHKIMS, TPOU3BOAHAS, IEPBOOOpA3Has,
OIpeJIeIeHHbIH MHTErpall; yMEeHUe
HaXO/UTh MPOU3BOHBIE AIIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YSI CITPABOYHBIE
MaTepHaIbl; UCCIE0BATh B MPOCTEHIIIIX
ciydasx (PyHKIIMA HA MOHOTOHHOCT,
HAXOJUTh HANOOJIBIINE U HANMEHBIIINE
3Ha4YeHUs1 QYHKLIUN; CTPOUTH rpaduku
MHOTOWIECHOB C HCIOJIb30BaHHEM
anrapara MaTeMaTHYECKOTo aHAIN3a,;
PUMEHSATH TPOU3BOJHYIO ITPH PEHICHUH

€ yueToM KOHTPOJISl M OLIEeHKH
npogecCHOHAIBHOM | Pe3y/JIbTATOB 00y4eHHS
HANIPABJEHHOCTH
IIP 01. Bnagmenune meromamMu OK 01 - OK 07, YcrHbIit onpoc
JI0KA3aTeJIbCTB, AITOPUTMAMU PEIICHUS IIK 1.3, 1K 4.6 MaremaTu4ecKuid TUKTaHT
3aja4; yMeHue GopMyaupoBaTh WnauBuyanbHas
olpeziesIeHuUs, aKCUOMBI U TEOPEMBI, camocTosTeNbHas paboTa
IPUMEHSATH UX, IPOBOIUTH [IpakTryeckue paboThl
JI0Ka3aTeJIbHbBIE PACCYKACHUS B XOJI€ KonTponbhas padora
pelieHns 3a1ay; OK3aMeH
[P 02. YmeHue onepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHATUSIMU: CTENIeHb YHCJIa, JJorapudm IIK 1.3, IIK 4.6 MareMaTH4eCcKUil JUKTAaHT
YHCJIa; YMEHUE BBINOIHITH BBIYUCIICHUE NunuBuayanbHast
3Ha4eHUH U peoOpa3oBaHuUs caMmocTosiTeNnbHas paboTa
BBIPAKEHMI CO CTENEHSAMHU U [IpakTuueckue padboTh
norapudmamu, mpeodpa3oBaHUs IPOOHO- KonTponbnas pabota
paIOHaJIbHBIX BBIPAKEHUN; DK3aMeH
IIP 03. VYmMeHue onepupoBaTh OK 01 - OK 07, VYeTHBIT onpoc
MOHATUSIMH: pallMOHAJIbHEIE, IIK 1.3, IIK 4.6 MareMaTH4eCKU JUKTAHT
UppalOHAIIbHBIE, TOKA3aTENIbHBIE, WnauBuyanbHas
CTETEeHHbIE, JorapuPpMUUECKHe, camocTosTeNnbHas padboTa
TPUTOHOMETPUUECKHUE YPABHEHUS U [IpakTuyeckue paboThI
HEPaBEHCTBA, UX CUCTEMBI; KonTponbhas pabora
OK3aMeH

[IP 04. Ymenue onepupoBarhb OK 01 -OK 07, VYeTHbII onpoc
MOHATUAMU: (PYHKIUS, HEMPEPbIBHAS IIK 1.3, IIK 4.6 MareMaTH4ecKuil JUKTAaHT

NuauBunyanbHas
camocTosTenbHas paboTa
[IpakTuueckue padboTh
KonTponbHas pabota
OK3aMeH
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3aJja4d Ha JBM)KEHUE; peIliaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33/1a4M Ha
HauOoJIbIIME U HAUMEHbILIUE 3HAYEHMS,
Ha HaXO0)XJIEHUE IMyTH, CKOPOCTU U
YCKOPEHUs;

I1IP 05. VYmeHue onepupoBaTh OK 01 - OK 07, YcTHBIN onpoc
MOHSATUSAMM: palliOHaIbHAs (QYHKIIHS, IIK 1.3, I[IK 4.6 Maremarnyeckuii TUKTaHT
nokaszarenabHast (QyHKIHS, CTeTICHHAS NnnuBuayanbHas
dbyHkums, Jorapudmudeckas GyHKIHS, caMOCTOsATeNIbHAsI paboTa
TPUTOHOMETpHUYECKUE (DYHKIUH, [IpakTuueckue padboTsl
oOparHble PYHKIIMH;, YMEHUE CTPOUTD Kontponbhas pabota
rpaduKy U3y4eHHBIX (QYHKINH, OK3aMeH

MCIOJIb30BaTh TpaduKU MPH U3YyUCHHUH

IIPOLIECCOB U 3aBUCHUMOCTEH, IIPU

pEIlIeHUH 3a7a4 U3 IPYTUX y4EOHBIX

IIPEIMETOB U 3a/1a4 U3 peaibHON KU3HU;

BBIpaXaTh GOpMyIaMHu 3aBUCUMOCTHU

MEXy BEJINYNHAMU;

[P 06. VYMmeHue pemarb TEKCTOBBIE OK 01 -OK 07, VYcrHbll onpoc

3a/1aud pa3HbIX TUIOB (B TOM YUCIIE HA IIK 1.3, IIK 4.6 MaremaTu4ecKuid TUKTAHT
MIPOLIEHTHI, JOJIM U YacTH, Ha JIBI)KEHUE, NunuBuayanbHas
paboTy, CTOMMOCTH TOBApPOB U YCIIYT, camocTosiTeNbHas paboTa
HAJIOTH, 3a/1a4¥ U3 00JIaCTH YIPaBJICHUS [IpakTuueckue padboThI
JUYHBIMHU U CEMEHHBIMU (PUHAHCAMM); KonTponbnas padbora
COCTABJISITh BBIPAYKEHUS, YPABHEHUS, DK3aMeH

HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBUIO

3aJ1a4M, UCCIIE0BATh ITOIy4YEHHOE

pellIeHre U OLIEHUBATh

IPaBJONO0I00HOCTh PE3YJIbTATOB;

I1P 07. YMmenue onepupoBathb OK 01 - OK 07, YcTHBIN onpoc
MOHATHSIMH: cpeiHee apuMeTHuIecKoe, [IK 1.3, IIK 4.6 MaremaTuyecKuid JTUKTaHT
MearaHa, HauboJbIllee U HauMEHbIlIee NunusuayanpHas
3HAYEHMs, pa3max, JUCIepCHs, camocTosTenbHas paboTa
CTaH/IapTHOE OTKJIOHEHHE YHCIIOBOTO [IpakTuueckue padboTh
Habopa; yMEHUE U3BJICKATh, KonTponbnas pabota
MHTEPIPETUPOBATH HHPOPMAILIHIO, DK3aMeH
MIPEJICTAaBICHHYIO B TaONMUIaX, HA

auarpammax, rpadukax, OTpaxaronryro

CBOMCTBA peaJIbHBIX IPOLIECCOB U

SIBIIGHUI; IPEJICTaBIISITh HH(POPMALIHIO C

MTOMOIIBIO TAOIUI] ¥ TUATPaMM;

UCCIIEeIOBaTh CTATUCTUYECKHE TaHHbIE, B

TOM YHCIIE C PUMEHEHUEM rpaPuIecKux

METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

IIP 08. VYmMeHue onepupoBaTh OK 01 - OK 07, YceTHBIT onpoc
MOHSTUSIMU: CITyYalHbINA OMBIT U IIK 1.3, IIK 4.6 Maremarnyeckuii TUKTAHT

cilyyaifHoe coObITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE
BBIYUCIIATE BEPOATHOCTD C
HCIOJIb30BaHUEM TpaduYeCcKX METO/I0B;
IPUMEHATH (POPMYIIBI CIIOXKEHUS U
YMHOKE€HHSI BEPOATHOCTEM,

NupuBunyanbHas
caMoOCTOsATeNIbHAas paboTa
[IpakTryeckue paboThI
KontponbHas padota
DK3aMeH
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KOMOUHATOpHBIC (DAKTHI U POPMYIIBI TIPH
pEIICHUH 33]1a9; OI[CHUBATh BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
Cﬂy‘laﬁHbIMH BCJIMYMHAMU,; YMCHUC
MPUBOAUTH TIPUMEPHI TTPOSIBICHUS
3aKoHa OOJIBIIMX YHCEN B IPUPOTHBIX U
OOIIECTBCHHBIX SBJICHUSX,

I1P 09. Ymenue onepupoBatrh OK 01 - OK 07, YcTHBIN onpoc

MOHSTUSIMU: TOYKA, TPsIMasi, IIIOCKOCTb, IIK 1.3, I[IK 4.6 MareMaTU4eCKU JUKTAHT

IIPOCTPAHCTBO, ABYTPaHHBIN Yroil, NunuBunyanbHas

CKpELIMBAOIINECS MPSIMBbIE, camocrosTelbHas padboTa

[apaJuIeIbHOCTh U NEPIIEHIUKYIIPHOCTD [IpakTuueckue padoTsl

MPSAMBIX U IJTIOCKOCTEH, YTOJl MEXIY KonTponbnas pabota

MPSIMBIMU, YTOJI MEKY IIPSIMON U DK3aMeH

IIJIOCKOCTBIO, YTOJI MEK]Y INIOCKOCTSIMH,

paccTosiHue OT TOYKH JI0 IIJIOCKOCTH,

paccTostHue MEXAy MPsIMbIMU,

paccTosiHuE MEX]Y IJIOCKOCTAMU;

YMEHUE UCIO0JIb30BATh IIPU PELICHUHU

3a]a4 U3y4eHHbIe (DAKThI U TEOPEMBI

IJIJAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepbl 00BEKTOB OKPYKAIOILIET0 MUPA;

P 10. YMeHue onepupoBarb OK 01 -OK 07, VYerHbll onpoc

MOHATUSIMH: MHOTOTPAHHUK, CEYECHHE IIK 1.3, I[IK 4.6 Maremarndyeckuii TUKTAHT

MHOTOTpaHHMKa, KyO, Mapajuleienumnes, NunuBuayanbHas

pU3Ma, UpaMuJIa, ¢durypa u camocTosTeNnbHas padboTa

MIOBEPXHOCTh  BpPALLEHUS,  LUIMHID, [IpakTuyeckue paboThl

KOHyC, Imap, cdepa, cedeHus] (QUIypHI KonTponbhas padora

BpallleHUs, IUIOCKOCTb,  Kacarolascs OK3aMeH

chepbl, LUIMHApPA, KOHYyCa, IUIOMAIb

MIOBEPXHOCTH  NHPAMHUIbI,  NPU3MBI,

KOHyCa, IIWIMHIpA, IUIOMAAb CcQepsl,

o0beM KyOa, IPSIMOYTOJIBHOTO

napajuiefienuneaa, MupamMubl, MPU3MBI,

LWIMHIpa, KOHyca, 1Iapa; YyMEHHE

n300paxarhb MHOTOTpaHHUKHU u

IIOBEPXHOCTU BPALLEHUS, UX CEYEHUS OT

PyKHM, C  TIOMOIIbIO  YEpTEKHBIX

MHCTPYMEHTOB M 3JIEKTPOHHBIX CPENCTB;

YMEHHE pacrno3HaBaTh CHUMMETPHUIO B

IIPOCTPAHCTBE; YMEHHME paclO3HaBaTh

MIpaBWJIbHbIE MHOTOTPAHHUKH;

P 11. YMeHue onepupoBarb OK 01 - OK 07, YceTHBIT onpoc

NOHATUSAMMU: JBUKEHHUE B IPOCTPAHCTBE, [IK 1.3, IIK 4.6 MareMaTH4ecKuil TUKTaHT

nojo0Hble  (QUIYpHl B HPOCTPAHCTBE; NnnuBuayanbHas

WCIIOJB30BaTh OTHOLIEHUE  ILIOMIAJeH camocTosTeNnbHas padboTa

MOBEPXHOCTE U 00BEMOB IOJ0OHBIX [IpakTuyeckue padoThI

(buryp npu penieHnuu 3a1ad; KontponbHas padota
OK3aMeH

[P 12. YMeHue - BBIYUCIATH OK 01 —OK 07, YcrHbIi onpoc

F€OMETPUYECKUE  BEIUYUHBI  (JIJIMHA, IIK 1.3, [1IK 4.6 MaremaTuyecKuid TUKTaHT

yroi, Ijomaab, o00beM, IJIOLAJb
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MOBEPXHOCTH), HCIONB3Ys HU3yUCHHBIC
(hOpMYITBI U METO/IBI;

NunuBuayanbHas
caMmocTosiTenbHas pabora
[IpakTHueckue paboThI
KonrponsHas padora
DK3aMeH

P 13. YMeHue onepupoBarthb OK 01 - OK 07, YcTHBIN onpoc
MOHATUSIMHU: TPSMOYTOJbHAs CUCTEMa I[IK 1.3, 11K 4.6 MaremaTuyecKuid TUKTAHT
KOOPJAMHAT, KOOPJAUHATHI TOYKHU, BEKTOP, NnnuBuayanbHas
KOOpPIUHATHI BEKTODA, CKaJIspHOE camocrosTeNnbHas padboTa
MIPOU3BENICHUE, YTOJ MEXIY BEKTOpaMHU, [IpakTrueckue paboThI
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA KounTponbhas pabora

Ha 4YHCIIO;, HAXOJWTh C IIOMOIIBIO DK3aMeH

M3Y4YEHHBIX dbopmyn KOOPJUHATHI

CEepeIUHbl OTPE3Ka, PACCTOSIHUE MEXIY

JIByMsI TOUKaMH;

I1IP 14. Ymenue BbIOMpaTh MOAXOIALINMI OK 01 - OK 07, VYeTHBII onpoc
M3Y4YEHHBIN METOJ JUIsl pelIeHus 3a/1auu, IIK 1.3, I[IK 4.6 Maremarnyeckuii IUKTAHT

pacro3HaBaTh MaTeMaTu4eckue (HakThl U
MaTEMaTUYECKUE MOJIEIH B IPUPOIHBIX U
OOIIIECTBEHHBIX SBIICHHUSX, B HUCKYCCTBE,
YMEHHE IIPUBOJIUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITHI POCCUICKON
Y MUPOBOI MaTeMaTU4eCKON HayKH.

NuauBunyanbHas
caMOCTOsATEeNIbHAs paboTa
[IpakTuueckue padboTsl
KontponbHas padota
DK3aMeH




