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1. ACIIOPT PABOYEHN MTPOT'PAMMBbI YYEBHOM JUCIHIUTLINHBI
OY/1.08 MaremaTuka

1.1 ObacTh NpUMEHEHUsI TPOTrPAMMBI

[Tporpamma oO1reo0pazoBaTenbHON yueOHON AUCIUIUIMHA « MaTemaTukay
npeaHazHauyeHa i1 u3ydeHus wMarematnku B [AIIOY  «bysynykckuii
CTPOUTEIBHBIA  KOJUIEIX» B  Tpeaenax OCHOBHOM  MpodeccCHOHATbHON
o0pa3oBaTeabHOM MPOrpaMMbl CpeIHEro MpodecCuoHaTBLHOTr0 00pa3oBaHus Ha Oaze
OCHOBHOTI'0 00111eT0 00pa30BaHusl C OJYUYEHUEM CPEHEro o0I1ero 0opa3oBaHusl.
Pabouas nmporpamma o0111e00pa3oBaTebHON yUeOHOM TUCHIUIIITUHBI SIBISIETCS
COCTABHOM YaCThIO MPOTPAMMHO-METOIMYECKOTO COMPOBOKACHUS
00pa30BaTeNbHOM MPOTrPaMMBI CPEHETO 00IIeT0 00pa30BaHus, peaan3yeMoi B
['AIIOY «by3ynyKCKUi CTpOUTENBHBIA KOJUIEIX»B nipeaenax ocsoenus OITOIT
CIIO na 6a3e 0cCHOBHOTO 00111eT0 00pa30BaHUs C MOJYUYCHUEM CPEIHEro OOIIEro

O6pa30BaHI/I$I IO CIIEUATIBHOCTH 08.02.06 «CTpoUTEILCTBO U 3KCILIyaTaIMs TOPOJICKUX ITyTel
COOOLICHUS

1.2MecT0 AUCHMIUIMHBI B CTPYKType OCHOBHOI MNPOo(ecCHOHATbHOI
o0pa3oBaTeIbHOM NMPOTrPAMMBI:

VYyebnas  aucnumuimHa — «MaremaTuka: anrebpa W Haydaia
MaTEMaTUYECKOTO aHallu3a, TEOMETPUs SBISETCA YYEOHBIM MPEIMETOM
o0s13aTeNnbHON npeaMeTHON oOiiacth «Marematuka U uHpopmatukay OI'OC
cpeaHero ooiiero o0pa3oBaHusl.

YyebHasg OUCHMIUIMHA BXOAUT B 00I11€00pa30BaTEeIbHBIN ITUKJI OCHOBHOM
npodecCUOHAIBHONM 00pa30BaTEILHON MPOrPaMMBbI CPEAHET0 TPOPECCHOHATEHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHUs IMPU MOATOTOBKE

KBAIM(PUIUPOBAHHBIX PA00YMX MO CHEUUATBHOCTH 08.02.06 «CTpOMTENsCTBO U
9KCIUTyaTalud ropoACKHUX HyTeﬁ COO6I]_IGHI/IH»

1.3. Hean u 3agayM AUCUMINVIMHBI — TpPe0OBaHHMS K pe3yjbTaram
OCBOEHUSI TUCIHUTLIUHBI:

N3yuenne qucunmumasl OY ] 08. MaTeMaTrka HanpaBiieHO Ha TOCTUKEHHE
CHEYIOIINX 1IETICH

- obecrnieueHue CcHOPMUPOBAHHOCTU TPEACTABICHUN O COLMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPaX CTAHOBIICHUS MAaTEMAaTUKHU;

- obecnieueHue chOPMUPOBAHHOCTH JIOTHIECKOTO, AITOPUTMUIECKOTO U
MaTEMaTUYECKOTO MBIIICHHUS;

- oOecrieueHrne CHOPMUPOBAHHOCTH YMEHUU TPUMEHSTH TOJyUYCHHBIE
3HAHMS MPU PEIICHUH PA3IMYHBIX 33]1a4;

- obecricueHue c(hOPMHUPOBAHHOCTH TPEICTABICHUI O MaTEMaTHKE KaK
JacTH  OOIICYENIOBEYCCKON  KYJNbTYPhl, YHUBEPCAIBHOM  SI3bIKE  HAYKH,
MTO3BOJISIONIEM OTIMCHIBATh M M3y4aTh PEabHBIC MTPOIIECCHI U SBJICHUS.

OcBoeHue coaepXaHus  y4eOHOM  JAUCIHUIUIMHBI  «MaTeMaThuka»
obecrnieunBaeT JOCTUKEHUE CTYJICHTaMM CJICAYIOIIUX PE3yIbTaTOB:

JIUYHOCHHbBIX



~ c(OpMHUPOBAHHOCTH NpEeACTaBICHUM 0 MaTeMaTHUKe KakK
YHUBEPCAIbHOM S3bIKE HAyKH, CPEIACTBE MOJICIUPOBAHUS SBJICHUN U
MPOIIECCOB, UACAX U METOJAaX MAaTEeMaTUKU;

~ MOHMMAaHWE 3HAYUMOCTH MAaTEMAaTHKU [JIs1 HAyYHO-TEXHHUYECKOTO
nporpecca, CQOpPMHUPOBAHHOCTh OTHOILIEHUS K MaTeMaTHKe KaK K YacTu
0O0I111€4€eJIOBEYECKON KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HUCTOPHEN pa3BUTHSA
MaTEMATUKH, SBOJIFOLIMEN MaTeMaTUYECKUX UJIEH;

~ pa3BUTHE JJOTMYECKOTO MBIIUIEHHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHUsI,
aITOPUTMUYECKON  KYJbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpPOBHE,
HeoOxoauMoM st Oyaymied 1npodeCCHOHAIbHOM — JEATEIbHOCTH, IS
MPOJIOJKEHUS 00pa30BaHUsl U CaMO00pa30BaHUS;

~ OBJIAJICHUE MaTeMaTHYEeCKUMHU 3HAHUSIMU u YMEHUSAMU,
HEOOXOJUMBIMU B TIOBCEJHEBHOW JKWU3HHM, IS OCBOCHHUS CMEXHBIX
€CTECTBEHHOHAYYHBIX TUCIUIUINH U JUCITUIUTHH PO ECCHOHAIBHOTO ITUKJIA, JIJIs
MOJIy4YeHus: o0Opa3oBaHUs B 00JacTsIX, HE TpeOyromWMX YriyOJIeHHOH
MaTeMaTH4YeCKOU MOATOTOBKH;

~ TOTOBHOCTH M CIIOCOOHOCTh K OOpa30oBaHHWIO, B TOM YMHCIE
caM000pa30BaHUIO, HA MPOTSHKEHNUH BCEH )KU3HU; CO3HATEIbHOE OTHOILLIEHUE K
HENPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEIIHONW NMPO(PECCUOHAIBHON U
OOILIECTBEHHON JESATEIbHOCTH;

~ TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEJILHOM TBOpPUYECKON U
OTBETCTBEHHOM JIE€ATEIbHOCTH;

~ TOTOBHOCTh K  KOJUIGKTUBHOW  paboTe, COTPYIHUYECTBY  CO
CBEPCTHUKAaMH B 0Opa30BaTeIbHOW, OOLIECTBEHHO IOJE3HOM, Yy4yeOHO-
MCCIIeIOBATEIBCKOM, MPOSKTHON U IPYTUX BUJIAX JIESITEILHOCTH;

~ OTHOIICHHWE K TMPOQPECCHOHATBHONW MAESITETFHOCTH KaK BO3MOXKHOCTH
ydacTusi B PEIICHWHd  JIMYHBIX,  OOIIECTBEHHBIX,  TOCYAapCTBEHHBIX,
OOIIIeHAIMOHAIILHBIX TTPOOJIEM;

MemanpeomMen HuIxX .

~ YMEHHE CaMOCTOSITEJIbHO ONPEAEIATH LENU A TeIbHOCTH U COCTaBIISTh
IJIaHbl JEATEIbHOCTH; CaMOCTOSITEJIbHO OCYILECTBJISATb, KOHTPOJIUPOBATh U
KOPPEKTUPOBaTh ACATEIbHOCTH;, HUCIOJIb30BaTh BCEBO3MOXHBIE PECYpPCHI s
JOCTHM)KEHHUSI TIOCTaBJICHHBIX LIE€JIEM M peaju3aluy IUIaHOB JAESTEIbHOCTH;
BBIOMpATh yCIELIHbIE CTPATETUH B PA3JIMYHBIX CUTYalUsIX;

~ YMEHHE MNPOAYKTHBHO OOIIAThCA M B3aUMOJIEMCTBOBAaTh B IpoOILEcce
COBMECTHOW JESITEIBbHOCTH, YUYWUTHIBATh TMO3UMLMU JPYyTHMX YYaCTHUKOB
NEesITeNbHOCTH, 3 PEKTUBHO pa3peniaTb KOHPIUKTHL;

~ BJIQJICHUE HABBIKAMHU TO3HABATEJILHOM, y4eOHO-UCCIIeN0BATEIHCKON U
MPOEKTHON AEATEIBbHOCTH, HaBbIKAMH pa3pelieHusl MpoOJieM; CoCOOHOCTh U
TOTOBHOCTh K CAaMOCTOSATEIIbHOMY TMOWCKY METOJOB PEIICHUS MPAKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3TUIHbIX METOI0B MMO3HAHUS;

~ TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOSATENbHOW HHOOPMAIMOHHO-
MO3HABATEIbHON JEATEeNbHOCTH, BKJIIOYas YMEHHE OpPHUEHTUPOBATHCS B
pa3IMYHBIX  UCTOYHMKAX  HWH(OpManuu, KpPUTUUECKU  OLIEHUBATh U
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MHTEPHPETUPOBATH HHPOPMAIINIO, TOTYIAEMYIO U3 PA3JIUYHBIX HCTOUYHHUKOB;
~ BIJIQJICHUE SA3BIKOBBIMU CpPEJCTBAMH: YMEHHE SICHO, JOTMYHO U TOYHO

M3Jarath CBOI TOYKY 3PEHMS, UCIIOJIb30BaTh aIEKBATHBIE A3bIKOBBIE CPEJICTBA;

~  BJaJCHHUE HaBBIKAMHU MO3HABATEJIbHON pe(IeKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3yJIbTATOB U
OCHOBaHMH, TPaHUL] CBOETI0 3HAaHMS U HE3HAHUS, HOBBIX [I03HABATEJIbHBIX 3a1a4
Y CPEACTB JUIsl UX JOCTHXKECHHUS;

~  LEJNECYCTPEMJICHHOCTh B IIOMCKax W IIPUHATHM PELICHUH,
COOOpAa3UTENBHOCTh U MHTYWULMS,  Pa3BUTOCTh  IPOCTPAHCTBEHHBIX
IpeJICTaBICHUIN; CHOCOOHOCTh BOCHPUHUMATh KPacoTy U TapMOHUIO MUPA;

npeomemHublx:

~  cpOpMHUPOBAHHOCTh TIPEACTABICHUM O MaTeMaTHKE KaK YacTH
MHUPOBOU KyJIbTYpPbI

Y MECTE MaTEMATUKH B COBPEMEHHOM LIMBUJIU3ALIMH, CIIOCO0AX OMUCAHUS
SABJIEHUN pealbHOr0 MUPa HA MAaTEMATUUYECKOM SI3BIKE;

~  c(OpMHUPOBAHHOCTH MPEACTABICHUN O MATEMAaTHYECKUX MOHITUIX
KaK BaKHEHIINX MaTEMaTHYECKUX MOJEISIX, IMO3BOJISIIOIINX OIHUCHIBATH M
U3y4yaTh pa3Hble MpPOLECChl U  SBJICHHS; IIOHUMAaHUE BO3MOXKHOCTH
AKCHOMAaTHUYECKOI'0 TOCTPOCHUSI MaTEMaTHYECKUX TEOPHIL;

~  BIIQJICHHE METOJAaMHU JO0Ka3aTeJIbCTB W aJTOPUTMOB pPEILICHUS,
YMEHHE HX NPUMEHATh, NPOBOJAUTH JIOKA3aTEJIbHBIE PACCYXICHHUS B XOJIE
pelIeHus 3aaay;

~  BJAJCHUE CTAaHJAPTHBIMH IIPUEMAaMM pELICHUs PalUOHAIBHBIX M
MppAlMOHAIBHBIX,  MOKA3aTEJIbHbIX,  CTENEHHBIX,  TPUTOHOMETPUUYECKHUX
YpPaBHEHUU U HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHME TOTOBBIX KOMITbIOTEPHBIX
MporpaMM, B TOM YMCJE JJIsl TOMCKA MyTH PEIICHUS] U WIUTIOCTPALIMU PELICHUS
YPAaBHEHUU U HEPABEHCTB;

~  c(OpMHUPOBAHHOCTh TMPEJACTABICHUM 00 OCHOBHBIX IOHSTHUIX
MaTEMaTUYEeCKOro  aHajii3a M MX  CBOMCTBAax, BIJQJCHHUE yMEHHUEM
XapaKTepru30BaTh MoBeAeHUE (YHKIUN, UCHOJIb30BAaHUE MOJYUYECHHBIX 3HAHUU
JUIS OTIMCAHMS M aHAJIU3a PeallbHbIX 3aBUCHUMOCTEM;

~  BJIaJICHWE OCHOBHBIMU NOHATHUAMH O INIOCKUX U MTPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX (Qurypax, MX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTH
YMEHHSI paclo3HaBaTh I€OMETpUUYECKUE (PUTYpbl Ha YepTexax, MOACISIX U B
peaJbHOM MHUpPE; IPUMEHEHHUE U3YUEHHBIX CBOWCTB r€OMETpUYECKUX (UTyp U
dbopMyn 11 pelieHHs TeOMETPUUECKMX 3aJad M 3ajJad C IPaKTUYECKUM
COZEp)KaHUEM;

~  c(OpMHUPOBAHHOCTh NPEICTABICHUN O TMpoleccax MU SIBJICHUSX,
MMEIONIMX BEPOSITHOCTHBIM XapakTep, CTaTUCTUUYECKUX 3aKOHOMEPHOCTSAX B
peaibHOM MHUpE, OCHOBHBIX MOHSTHSX 3JIEMEHTApHOUW TEOPHUH BEPOSATHOCTEM;
YMEHUM HaxXOAWTh M OIEHUBATh BEPOSITHOCTH HACTYIUJICHUS COOBITUH B
MPOCTEHIINX MNPAKTUUECKUX CHUTYallUsIX M OCHOBHBIE XapaKTEPUCTUKHU
CIIy4YalHbIX BEJIUYUH;

~  BJIQJICHUE HaBBIKAMH HCIIOJb30BAaHUSI T'OTOBBIX KOMIBIOTEPHBIX
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MporpaMM MpPHU PEIICHUH 3a/a4.

1.4. Ko1u4ecTBO 4acOB HA OCBOEHHE MPOrPaMMbl Y4eOHOH TUCUMIINHBI:
MaKCUMaJbHOW y4eOHOW Harpy3ku ctyneHta - 290 4., B TOM 4YHCIE U3 HHUX
aynuTopHas (o0si3aTeNbHas) Harpy3ka oOy4aromuXcs, BKI0Yast MPaKTHISCKUE
3aHsTUs - 290 u.



2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUbI Y4eOHOH padoThl

Bua yueOHoii padoThI

Oovem uacoe

O0bem 00pa3oBaTe/ibHOI HATPY3KH (BCEro) 290
O0s13aTesibHAs1 ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 290
B TOM YHCJIE:
— TEOPETHUYCCKUE 3aHATHUS (TIeKYULL, VPOKLL) 204
- J1ab0opaTOPHO- MPAKTUICCKUE 3aHITHS 52
— CEMHUHAPCKHUE 3aHIATUSL 8
— KOHCYJIbTalluU 22
NuauBuayaJIbHBIH NPOEKT (BCEro) 4

IIpome:kyTouHasi aTTecTaums 8 popme 3K3ameHa




2.2. TemaTudyecknii mjiaH u cogep:xanue yaeoHoi jucuunianabl OYJ1.08 MaremaTnka

HanmenoBanmue pa3jiesioB u Conep:xanue yueOHOro MaTepuaJa, JJadoparopHbie padoThl U NPAKTHYECKHE OB LeM 1aCOE YpoBenn
TeM 3aHSITHS, CAMOCTOSITe/IbHAA padoTa 00y4aloIIuXCcs OCBOEHH
1 2 4
BBEJIEHUE 2
Copaepxxanue y4eOHOIro MaTepuaJa: 2
l.MartemaTtka B HayKe, TE€XHHKE, SKOHOMHUKE, MH(GOPMAIMOHHBIX TEXHOJOTHSIX U
MpaKTUYECKOU JesTenbHoCTH. Llenu u 3amaun u3ydeHus MaTeMaTUKU MPU OCBOCHUU 2 2
npodeccuit CI10 u cneunansHocreit CIIO.
PA3JIEJI 1. AJITEBPA 38
Tema 1.1. PazBuTue noHaTus 10
0 uncJje
Conep:xanue yueOHOIro MaTepHaJia: 10
1. [{enpie 1 palmOHAIbHBIC YHCIIA. 2
2. JleiicTBUTEIIbHBIC YHCIIA. 2 )
3. KoMIuIEKCHBIE YKCIIa. 2
4. TTpnbnukeHHbIE BRIYUCICHUS. 2
Ilpakmuueckue 3anamus 2
IIpakTuyeckoe 3ansTue Nel. Apudmernyeckue NeCTBUS HAJ YUCIAMU, HAXOXKICHHE
NpUOIMKEHHBIX 3HAYEHWM BEJIUYMH U MOTPEUIHOCTEH BBIYUCIEHUN (a0CONMIOTHON M 2
OTHOCHUTEIIbHOI ), CPABHEHHE YHCIOBBIX BBIPAKECHUI
Tema 1.2. Kopuu, crenenu, 28
Jorapu(pmsi.
Coaep:xaHue yueOHOTro MaTepuaJia: 28
1. Kopuu n crenenn. KopHu HaTypaJlbHOM CTEIIEHH U3 YHCIIA U UX CBOMCTBA 2
2.CBoiicTBa KOpHs N-01 CTENEHU 2
3.Crenensp ¢ palOHAIbHBIM ITOKA3aTEIEM U €€ CBOMCTBA. 2
4. CreneHu ¢ AECTBUTEIbHBIM MOKA3aTEIEM. 2 2
5.Ceoticmea cmeneHu ¢ delicmeumebHbLM NOKA3AMeNeM. 2
6.IIpeoOpazoBaHue pallMOHANBHBIX, HPPAIMOHATBHBIX, CTETIEHHBIX, BRIPAXKEHUN 2
7. Jlorapudwm. Jlorapudm uncna. 2




8.0OcHOBHOE JIOTapU(MUIECKOE TOKICCTBO.

9. [IpaBuna neiictBuii ¢ orapudmamu. CoiicTBa Jioraprudma.

10. Jlorapudwm uncia I[lepexoq Kk HOBOMY OCHOBAHHUIO.

11. JlecaTu4HbBINA U HATYypaJIbHBIHN JIOTapu(MBbI, YUCIIO €.

12.IIpeobpazoBaHne NOKa3aTeIbHBIX U JIOTAaPU(YMUIECKUX BBIPAKCHUN

13. IIpeoOGpazoBanue gorapuMUICCKUX YpaBHEHUH.

HpakmuquKue 3AHAMUA

NININ NN NN

IIpakTuyeckoe 3ansaTHe Ne2 BpluucieHue MU cpaBHEHUE KOpHEH. BrpinonHeHue
pacueroB ¢ paaukanamu. CpaBHeHue creneHeil. IlpeoOpa3oBaHusl BbIpakeHUil,

. 2

coJiepKaluXx cTeneHu. Perenye nokasareabHbIX YpaBHEHUM.
Pemenve npukiagHeIx 3a1a4.

Paznean 2. I'eomeTpus 22

Tema 2.1 IIpsimble u
IUIOCKOCTH B IIPOCTPAHCTBE

Cooepotcanue yueonozo mamepuana: 22
1.B3aumHOe pacnosioxkeHue ABYX MPsIMbIX B TpocTpaHcTBe. [lapamiensHOCTh TpsaMoil 1 2
MJIOCKOCTH.
2.IlapaninenbHOCTh TII0CKOCTEH 2
3.IleprieHAUKYASIPHOCTD MPSAMOMN U TIIOCKOCTH. 2
4.IlepnieHAMKYISP U HAKJIOHHASL. 2
5.¥Yrois Mexay NpsAMOM U IUIOCKOCTBIO. JIByrpaHHBINA yroi. YTOJI MEKAY IUIOCKOCTSMH. 2
6.1lepneHIUKYIAPHOCTD ABYX IUIOCKOCTEM. 2
7.I'eomeTpuueckrie  mpeoOpa3oBaHUs  MPOCTPAHCTBA:  MapaJUIeIbHBIM  MEpPEHOC, 2
CUMMETPUS OTHOCUTEJIHHO TJIOCKOCTH.
8.ITapamensHoe mpoekTupoBanue. [lnomanas oproroHansHOM npoekiuu. M3o0pakenue 2
MPOCTPAHCTBEHHBIX (QUTYp
Ilpakmuueckue 3anamus: 6




IIpakTnyeckoe 3ansitne Ne3. Ilpu3Haku B3aMMHOIO PACIOJIOKEHUS MPSIMBIX. YTOJ
MEXy NPpsMBIMH. B3auMHOE pacronoxkeHue NpsAMBIX U INIOCKOCTel. Ileprienaukyisp u

o 2

HAKJIOHHAs K IIJIOCKOCTU. YTOJ MEXIYy NMPSAMOM U MIOCKOCThI0. Teopembl 0 B3aUMHOM
PacnoI0KEHUH NPSIMOM U III0CcKOCTH. TeopeMa 0 Tpex neprneHauKyspax
IIpakTyeckoe 3ansitue Ne4. TeopeMbl O B3aUMHOM pPAaclOJIOXKEHUM HIPSIMON H 2
IJI0CKOCTH. TeopeMa 0 Tpex neprneHIuKysIpax
IIpakTuyeckoe 3anaTue NeS. IlpusHaku U CBOWCTBA NApPAJUICIbHBIX U
NEPIEHIUKYIPHBIX TUIOCKOCTEH.
PaccrostHue oT TOYKM 10 MJIOCKOCTH, OT MPSMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH, MEXAY CKPEIIMBAIOIIMMHUCA MPSIMBIMU, MEXKIY IPOU3BOJIBHBIMU 2
¢urypamu B npoctpaHcTse. [lapannenbHoe NpoeKTUPOBAHUE U €ro CBOMCTBa. Teopema
0 NaoWaou OpmMoO20HANLHOU NPOEeKYUuu MHO20Y20lbHUKA. B3auMHOE pacroyiokeHHue
IPOCTPAHCTBEHHBIX (PHUTYD.

Pa3znen 3. KoMOnHaTOpUKAa, CTATHCTHKA U TEOPHUSI BEPOSITHOCT e 12

Tema 3.1 D1eMeHTBI
KOMOMHATOPUKH

Cooeporcanue yueonozo mamepuana: 12
1.OcHOBHBIE TMOHATHS KOMOWHATOPHMKH. 3aJadd Ha IOJCYET 4YMCia, pa3MELeHHH, 5
MEePECTAHOBOK, COYETAHUI.
2. Pemienue 3a1a4 Ha iepedboOp BapHaHTOB. 2
3.@opmyna 6uHoma HeroTona. CBolicTBa OMHOMUAIBHBIX KO3 (OUIIMEHTOB. 2
4. TpeyronapHuk Ilackans. 2
Ilpakmuueckue 3anamus 4
IIpakTnueckoe 3anHsaTHe Ne6. Vcropuss pa3BuUTUS KOMOMHATOPUKH, TEOPHH
BEPOATHOCTEM W CTATUCTUKM M MX pOJIb B Pa3IMYHBIX cdepax dYeroBeUeCKOn 2
xKu3HenesTenpHocTH. [IpaBmia komMOuHaTOpuku. Perienune KOMOMHATOPHBIX 3ajad.
Pa3menienus, couetanus U NepecTaHOBKHU.
IIpakTyeckoe 3ansitue Ne 7. bunom Hertorona u tpeyronsnuk Ilackans. [Ipuknanneie 5
3a/1a4u.

Pa3nen 2. I'eomeTpus 18




Tema 2.2Koopaunatsl u

BEKTOPbI
Cooepotcanue yueonozo mamepuana: 18
l.IlpsmoyronbHast (nekapToBa) cHUcTeMa KOOpAMHAT B IpocTpaHcTBe. Popmyiia 2
paccTosHUSL MEX]Y IByMsl TOUKaMu. Y paBHEHUs chepbl, nI0CKOCMU U NPAMOU.
2.BexTtopel. Moaynb Bektopa. PaBeHcTBO BeKTOpOB. Cll0KEHHE BEKTOPOB. Y MHOXKEHHE 5
BEKTOpA Ha YKCJIO. YTOJI MEX]Y ABYMs BEKTOPaMU.
3.Ilpoekuust Bekropa Ha ocb. Koopaunarel Bekropa. CKalspHOE IpOU3BEACHUE 2 19
BEKTOPOB. ’
4.CkansipHOoe Ipou3BeeHUE BEKTOPOB. PaziioxkeHne BEKTopa o HalpaBICHUSM. 2
5. Wcnonp30BaHue KOOPAUHAT U BEKTOPOB MPU PELLICHUU MAaTEMAaTUYECKUX 3a]1a4. 2
6.Vcnonp30Banre KOOPAMHAT U BEKTOPOB IIPU PELLIEHUH MPUKIIAJAHBIX 3a/1a4. 2
Ilpakmuueckue 3anamus. 4
IpakTuyeckoe 3ansitue Ne8Bektoprl. [leiicTBust ¢ BekTopamu. JlekapToBa cuctema
KOOPJIMHAT B POCTPAHCTBE. 5
VYpaBHeHHE OKPYKHOCTH, Chepsl, TIIockocTH. PaccTosnue mexy Toukamu. [eificTBust ¢
BEKTOpPAMH, 33/IaHHBIMU KOOPJIMHATAMHU
IIpakTuyeckoe 3ansaTHe Ne9.
CkassipHOE ITPOU3BENECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHME MPSIMOW U IUIOCKOCTH. 2
Vcnonbp30BaHnEe BEKTOPOB NPHU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH
Konumponsnan paboma Nel Kopnu, cmenenu, nozapughmot 2
Paznea 4. OCHOBBI TPUTOHOMETPHHU 30
Tema4.10cHoBHbIe NoHsATHS | Codepircanue yuedonozo mamepuana: 4
1.OcHoBHBIE TOHATHA. PannannHas Mepa yria. BpamarensHoe nsuxkenue. Cunyc, 2
KOCHHYC, TAHT€HC M KOTAHT'€HC MTPOU3BOJIBHOTO yTJIa.
2.CuHycC, KOCUHYC, TAHT'€HC U KOTAHT'€HC YHCIIa. 2 12
Tema 4.20cHOBHBIC
TPUTOHOMETpPHYECKH e Cooepicanue yueonozo mamepuana: 10

TOXKIECCTBA

10




1.OcHOBHBIE TPUTOHOMETPUUECKUE TOKIAECTBA.

2. ®opmysl npuBeaeHus. DopMyIibl CIIOKEHUS

3.aauBuyambHbBIN TIPOEKT.

4.Cunyc, KOCUHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JBYX YIJIOB.

5.@opmyiibl ynBoeHus. Popmyivl NOI0BUHHO20 Yelda.

NN NN

1,2

Tema 4.3 IIpeoOpasoBanust
MPOCTEHIINX
TPUTOHOMETPUYECKUX
BbIPa:KeHM .

Cooeporcanue yuebnozo mamepuana:

1.IlpeoOpa3oBanusi CyMMBl TPHUTOHOMETPHUYECKMX (YHKIMHA B MPOU3BEACHUE U
IIPOU3BEJICHUS B CYMMY.

2. Bowipacwcenue mMpuecoHOMempuueckux @OYHKYUull uepe3 MAHeHC HNOLOBUHHOZO
apeymenma

3.IIpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUI.

4.1Ipeobpa3zoBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI.

Tema 4.4
Tpuronomerpuyeckue
YPABHEHHS U HEPABEHCTBA

Cooeporcanue yuebnozo mamepuana:

1.06patHble TpUroOHOMETpHUecKHe (YHKIUU. APKCHUHYC, apKKOCHHYC, apKTaHI€HC,
apKKoTaHreHc uncia. [Ipocreiinmye TpUroHOMETPUYECKHE YPABHEHUSI.

2.PerieHust TpUroHOMETPUYECKUX YpaBHEHHH

3. IIpocmeriwiue mpuconomempuieckue HepaseHcmad.

1,2

Hpaxmuuecxue 3AHAMUA

A NN DN

IIpakTyeckoe 3ansiTue Ne§. PanranHbIil METO U3MEPEHUS YIJIOB BPALICHUS U CBS3b
¢ rpagycHoi Mepoil. OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIECTBA, (POPMYJIBI CIIOKEHHUS,
yIIBOGHHUs, TpeoOpa3oBaHne CyMMBbl TPUTOHOMETPHUECKUX (PYHKIMI B IpOMU3BEIEHUE,
npeoOpazoBaHre NPOU3BEICHUS TPUTOHOMETPUYECKIX (DYHKIIUN B CyMMY

11




IIpakTnyeckoe 3ansitue Ne 9 Ilpocreiiliue TPUrOHOMETPUUECKHE YpaBHEHUS W

HepaBeHcTBAa. OOpaTHbIE TPUTOHOMETpHUYECKHWE (QYHKIUHU: apKCHHYC, apKKOCHUHYC, 2
APKTaHTEHC.
Pa3nean 5. DYHKIUN, UX CBOIiCTBA U rpauKn 18
Tema 5.1 @yHkuun Conep:kanue y4eOHOI0o MaTepuaJa: 4
1.®ynkuuu. O6iacTh OnpeeaeHrss 1 MHOXKECTBO 3HaueHul. [ paduk ¢pyHkuuu.
I'padmyeckas unrepnperanus. [Ipumeps GyHKIMOHATBHBIX 3aBUCUMOCTEH B peaIbHbIX 2
nporeccax [loctpoenne rpadukoB GyHKIMHA, 33 JaHHBIMUA PA3IMYHBIMH CIIOCOOAMH. 5
2.Apudmernueckre omnepauuud Haa QyHkuusmu. CrnoxkHas (QyHKUUS (KOMIO3HIIHS
bysaknyii). Ionamue o nenpepvignocmu @yuxkyuu. Obpamuvle @yuxyuu. Obracmo 2
onpedenenus u 0o1acms sHavenuti oopamuoul ynxyuu. I pagpux obpammoii pynkyuu.
Tema 5.2 CreneHnble,
noKa3aTeJbHble,
Jorapupmudeckue u 14
TPUTOHOMETpHYecKHe
GyHKIMH
Conep:xanue yueOHOro MaTepuaJa: 14
1.CreneHHass ¢yHKIMS C HaTypajbHBIM IIOKa3aTeleM, €€ CBOiicTBa U Trpaduk.
[ToxazarenbHast QyHKLMS (IKCIOHEHTa), ee cBoicTBa M rpaduk. Jlorapudmuueckas 2
¢byHK1Us, ee CBOWCTBA U IpaduK.
2.TpuroHomerpuueckue (yHKIUHU, UX CBOWCTBA U TpapuKU, IEPUOAUYHOCTh, OCHOBHOM 2
HEepuo/I.
3.CBoiicTBa (PYHKIIMWA: MOHOTOHHOCTb, YE€THOCTh U HEUETHOCTh, MEPHOJUYHOCTD, 2
OrpaHUYEeHHOCTh. [IpoMexyTKH Bo3pacTaHus U yObIBaHUS, HAMOOJIbIIEe U HAUMEHbIIIee 2
3HAYEHHsI, TOYKH IKCTpEMyMa (JIOKaJIbHOT'O MAaKCUMyMa U MUHHMYMa).
4.IIpeobpazoBanus rpadukoB. IlapannensHbplii MEpeHOC, CUMMETPHUS OTHOCHUTEIBHO
Oocell KOOpAWHAT WM CHMMETPHS OTHOCHUTEIFHO Hadvajga KOOPIMHAT, CHMMETpHS 2
OTHOCHTEJIBHO MPSIMOH Y = X, pacTsXKEHHE U C’KaTHE BOJIb OCeH KOOpAMHAT.
Ilpaxmuueckue 3anamus 6
IIpakTnyeckoe 3ansTue NelQ Ilpumepsl 3aBUCHMOCTEH MEXAYy NEPEMEHHBIMU B
peanbHBIX MpoIleccax U3 CMEXHBIX AucnuiuiiH. Onpenenenue Gyaknmii. [loctpoenne u 5

yrenue rpadukoB ¢yHkuui. HccnenoBanne ¢yHkuun. CBoiicTBa JIMHEHHOM,
KBaJIpaTUYHOM, KyCOUHO-TMHENHON U 1pOoOHO- TMHEHHON (YHKIIHIA.
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IIpakTnyeckoe 3ansitue Ne 11. HerpepsiBHbie u nepuonndeckue pynkmuu. CBoiicTa

u TpaduKd CUHYCa, KOCHHYCa, TaHTeHca M KoTaHreHca. OOparHble (QyHKIMH U HX 2
rpaduku. OOpaTHbIe TPUTOHOMETPHUECKUE (PYHKITUH.
IIpakTuyeckoe 3ansatue Ne 12. [IpeoOpazoBanus rpaduka Gynkiuu. ['apmonndeckue 2
kosiebanus. [Ipukinagaele 3a1aun.
Pasznen 2 I'eomerpus 36
Tema 2.3 MHOrorpaHHuKH 14
Cooepoicanue yueonozo mamepuana: 14
1.Muororpannuku. [IpeacraBienue o npaBuIbHbBIX MHOTOI'PaHHUKAX (TeTpaspe, Kyoe, 2
OKTanJIipe, oJIeKadIpe U uKocasape). Bepimunel, pedpa, rpaHd MHOTOTPaHHHKA.
2.Ilpusma. Ipsimast u HakimonHas npusma. [IpaBunsHas npusma. [lapannenenunen. Kyo. 2
3.MHuBUya bHBINA TPOEKT. 2 1,2
4.Ilupamupa. [IpaBuiibHasg nupamuaa. YceueHHas nupamuza. Tetpasap. 2
5.Ceuenust xyba, mpu3mbl U nupaMuabl. CHMMETpUU B KyOe, B MapajulelienuIese, B 5
npu3Me U Upamue.
Ilpakmuueckue 3anamus: 4
IIpakTuyeckoe 3ausitue Nel3Pa3nuuHble BUABI MHOTOIpaHHUKOB. VX m300paxeHus. 2
CeueHusi, pa3BepTKU MHOTOTPaHHHUKOB.
IIpakTuyeckoe 3ansaTue Nel4llnomane mnoBepxHocTu. Buabl cummerpuii B 5
npoctpancTBe. CHUMMeETpHsI TeJ BpallleHUs] © MHOTOTPaHHUKOB
Tema 2.4 Tesa u 10
NOBEPXHOCTH BpallleHUs
cooepoicanue yuedHo20 mamepuana: 10
1.Tena u noBepxHoctu BpameHus. Lunuuap u konyc. OcHOBaHUE, BBICOTA, OOKOBas 2
MOBEPXHOCTh, 00pa3yoas, pa3BepTka.
2. VYceuennnlii koHyc. OcHOBaHHE, BBICOTAa, OOKOBas MOBEPXHOCTh, OOpa3yroIias, 2
pa3BepTKa. 1,2
3.1ap u chepa ux ceyeHus. 2
4. KacarenpHasi TIOCKOCTh K cdepe. OceBble CEUEHUS W CEUYCHHS TMapajuielIbHbIC 2
OCHOBaHUIO
Ilpakmuueckue 3anamusn: 2
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IIpakTuyeckoe 3ansaTue NelSPemienne 3amay Ha HAXO0XKJACHHE T'€OMETPUUYECKUX

BEJIMYMH TeJl BpallleHusl. 2
Tema 2.5 U3mepenns B 12
reoMeTpum
cooepircanue yuedoHo2o0 mamepuana: 12
1. O6bem u ero usmepenue. MaterpanpHas ¢popmyna oorema. Dopmyiiel oObemMa Kyoa, 5
IPSIMOYTOJIBHOTO NapajlieIenuIesa.
2.®opMyIibl 00beMa MPU3MBI, HUIHH]IPA 2
2.®opMyiibl 00beMa UpPaMUJIbl U KOHYCA. 2 1
3.®opMyIbI IJIOMIAAN TOBEPXHOCTEH HUIMHIIPA U KOHYCA. 2
4.@opmynel o6beMa mapa u wiomanu chepsl. [logodue Ten. OTHOMICHHUE TUTOIIACH 2
MOBEPXHOCTEH 1 00bEMOB MOJOOHBIX TeJl.
Ilpakmuueckue 3anamusn: 2
IIpakTuyeckue 3anaTus Nel6 Brruncienue miomaneii 1 00beMoB. 2
Pa3znea 6. Hauajna MaTeMaTn4ecKoro aHaJn3a 58
Tema 6.1 6
Iocs1e10BaTEILHOCTH
cooepiicanue yuebn020 mamepuana: 6
1.IlocnenoBarenpHOCTH. CriocoOsl 3ajaHus u CBOMCTBa YHUCIIOBBIX
nocnenoBarenbHocTell. [lonamue o npedene nociredosamenvrocmu. Cywecmeosanue 2
npeodena MOHOMOHHOU 02PAHUYEHHOL NOC1e008AMeNbHOCIU. 2
2.beckoHeyHO yObIBarolas reomeTpudeckas nporpeccus u ee cymma. CyMMUpOBaHue 2
NIOCJIE0BATEIBHOCTEN.
Ilpakmuueckue 3anamus: 2
IIpakTnyeckue 3ansitus Nel7YucroBast mocCie10BaTeNbHOCTD, CIOCOOBI €€ 3a/laHus,
BBIUMCJIEHHS WIEHOB TocienoBaTenbHOCTH. [penen nocienoBatenbHocTH. beckoHeuHo 2
yOBIBaroIasi FeOMeTpUYecKast POrpeccusl.
Tema 6.2 Ilpon3BoaHas 30
cooepiicanue yueoOH020 mamepuana: 30
1.ITponsBonnas. [Tonarue o npon3BoIHON QPYHKIMH, €€ T€OMETPUUYECKHIA 1 (PU3NIECKUN 5
CMBICIL. 1.2
2. IlpousBojiHast cTeNeHHOM QyHKIMH 2
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3. YpaBHeHue KacaTteiabHOH K rpaduky GpyHKIUH.

4.HpOI/I3BO,I[HBIe CYMMEI, pa3HOCTHU, IPOU3BEACHHA, YaCTHEIC.

5.I1pon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

6. [IpaBuna aquddepeHunpoBaHus

7 IlpumeHeHne TpOU3BOJHON K MCCIETIOBAHNIO (DYHKIIMN U IIOCTPOCHUIO TPa(UKOB.

8.IlpumeHeHre MPOU3BOIHON K HMCCIEAOBAHUIO (QYHKIUN U MOCTPOSHHUIO TPa(HUKOB.
IIpoussooHvle 06pamHou GyHKYUU U KOMROZUYUY PYHKYUU

N INININININ

9.HpI/IMepBI HCIIOJIBb30BaHUA HpOH3BOI[HOI>i JJI1 HAXOXKIACHUA HAWJTY4YHIEro peIICHUA B

NPUKJIAJIHBIX 33/1a4aX. 2
10 HaxoxaeHnue ckopocTH Jyis Ipoliecca, 3aJaHHOTo popMyIioil u rpaguxoM 2
11.BTopast npon3BoiHas, €€ TEOMETPUIECKUNA U PU3UIECKUI CMBICI. 2
Ilpakmuueckue 3anamusn: 8
IpakTnyeckne 3ansaTus Nel8 I[lpousBoaHas: MEXaHMYECKUM U TE€OMETPUUECKUN 5
CMBICJI IPOM3BOAHON. YpaBHEHUE KacaTeJbHOM B 0011IeM BUJIE.
IIpakTuyeckue 3ausaTus Nel9 Ilpasuna u popmynsr aguddepenunpoanus, Tadiaua 5
IPOM3BOJIHBIX AIIEMEHTAPHBIX (DYHKITHIA.
IIpakTnyeckue 3anaTus Ne20 lccnenoBanue QyHKIMM C TIOMOIIbIO MPOU3BOJHOM.
Haxoxnenre HauOOINBIIEro, HaUMEHBIIETO 3HAYCHHS M SKCTPEMAIbHBIX 3HAUYCHHH 2
GyHKLINH.
IIpakTuyeckue 3ansarus Ne2lllpumeHeHune nporu3BOIHON K UCCIIETOBAaHUIO (YHKIIHMA 2
U TIOCTPOEHUIO TpaUKOB

Tema 6.3 IlepBooOpa3Has u 99

HHTerpaj

Cooepotcanue yueonozo mamepuana: 22
1.ITepBooGpasHas. 2
2.I1lepBo0Opa3HbIe dJIeMEHTAPHBIX QYHKIUH. 2
3.IlpaBuia BeIYUCIEHUS IEPBOOOPA3HBIX. 2
4. Nnterpan. [lonarue 06 onpeneseHHOM UHTErpaje. 2 12
5.IlpumeHeHne onpeaeNeHHOro HHTerpaia il HaX0KISHHs TUIOIIald KPUBOJIMHENHOM 5
tpanenun. Popmyna Herorona—IJleiibnuna.
6. [1nomaae KpUBOTUHEHHOM Tpanennu 2
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7 Ilpumenenue mpaBuia U GOPMYIT HHTETPUPOBAHUS JUIS HAXOXKACHUS OIPEICIEHHOTO

MHTETpaa. 2
8.IIpumepsl MpUMEHEHHsI MHTETpaja B (PU3UKE U TEOMETPUH. 2
Ilpakmuueckue 3anamusn: 6
Ilpakmuueckue 3anamusa Ne22 Vaterpan u nepooOpasznas. Teopema HproToHa— 5
JleliOHMLIA.
Ilpakmuueckue 3anamun No23 Teopema Hetorona—IJleliOama. 2
Ilpakmuueckue 3anamusa Ne24 [IpuMeHeHHe MHTETpaia K BBIUMCICHUIO (QU3HMYECKUX 5
BEJIMYMH U IUIOIAaei
Pa3nen 2. KoMOuHaTOpuKa, CTATHCTHKA U TEOPUS BEPOATHOCTEMH 12
Tema 2.2 DjieMeHTBI 5
TEOPHH BEPOSITHOCTEH
Cooeporcanue yueonozo mamepuana: 6
1.OnemenTsl Teopun BeposiTHOocTed. CoObITHE, BEPOATHOCTH COOBITUS. [lomsamue o
He3asucumocmu coovimuil. JJucKpemunas ciyyaiunas eeiuduna, 3aKoH ee pacnpeoesienusl. 2
Yucnosvle xapakmepucmuku OUCKPemHOU CayYyauHol eenudunvl. llonamue o 3axone
OO0bLUUX YUCe].
2.Kuaccuueckoe orpeiesieHue BEpOSITHOCTH, CBOMCTBAa BEPOATHOCTEN, TEOPEMA O CyMMeE 2
BeposATHOCTEN. Boruncnenue BepositHocTe. [Ipuknanyelie 3aaun. 2
3.CrnoxeHune BeposITHOCTE. Y MHOKEHNE BEPOSITHOCTEH. 2
Tema 2.3 DjieMeHTBI
MaTeMaTH4YeCcKOoi 6
CTATHCTHKH
Cooepotcanue yueonozo mamepuana: 6
1.DOnemMeHThl MaTeMaTH4eCKOM cTaTHUCTUKHU. [IpeacraBneHue AaHHBIX (TaOJULBI,
auarpamMmbl, — rpaduku),  TreHepambHas ~ COBOKYIHOCTh,  BBIOOpKa,  CpeaHee 2
apudmeTnyecKoe, MearaHa.
2.IlpencraBneHne 4YHMCIOBBIX JAHHBIX. TabIWyHOEe WM TpaduuecKkoe IMpeICcTaBICHHE 2 9
nanHbIx [Ipukianneie 3aqaun
3.IlonsATHe 0 3aja4ax MaTeMaTUUECKOW CTaTUCTUKH. 2
Pemenne npakTH4yecKux 3aJa4 ¢ NPUMEHEHHUEM BEPOSTHOCTHBIX METOJIOB.
PA3JIEJI 7. YpaBHeHNS M1 HEPABEHCTBA 30
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Tema 7.1 YpaBHenus n

CHCTEMbI YPABHEHM . 18
Cooeporcanue yuednozo mamepuana 18
1.YpaBHEeHUS U CUCTEMBI YpPaBHEHUU. 2
2.PannoHanbHble, HPpalMOHAIBHBIE, YPABHEHUS U CUCTEMBI. 2
3. Iloka3aTenbHble, ypaBHEHUSI U CUCTEMbl. PABHOCUIILHOCTD YpaBHEHUH, CUCTEM. 2
4.JlorapupmMudeckue ypaBHEHUS U CUCTEMBI. 2 2
5. TpuroHomeTpuyecKue ypaBHEHUS U CUCTEMBI 2
6.0OcHOBHBIE MpPHEMBl PEIIEHUS CHUCTEM YpPAaBHEHUM: pa3joKEHUE Ha MHOXKUTEIH, 2
BBEJICHNE HOBBIX HEM3BECTHBIX, OJICTAHOBKA, rpadyuuecKuil METO/I.
7. Pemienue ypaBHeHU. PaBHOCUIIBHOCTD ypaBHEHUN. 2
Ilpakmuueckue 3anamus: 2
HpakTnyeckue 3aHaTusaNe2S KopHu ypaBHeHUN. PaBHOCUIBHOCTH ypaBHEHHUU.
[Ipeobpa3oBanue ypaBHeHuil. OCHOBHbBIE NpUEMBI pelleHUs ypaBHeHuM. Pemenue 2
CHUCTEM YpaBHEHUH
Koumponsnaa paboma Ne2 Pemenue wppanuoHaldbHBIX ypaBHeHHH. Haxoxnenue
3HaYeHUH CTeneHell ¢ paloHaJIbHBIMU MokKa3ateinsiMu. [IpeoOpa3oBanusi BbIpakeHUil, 2
COJIEpIKalINX CTENEHU
Tema7.2 HepaBencTBa 4
Cooepotcanue yueonozo mamepuana: 4
| .PannoHanbpHbIE M HppallMOHAIbHbIE HEpaBEeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS. 2
2. llokazarenbHble, norapupMUUecKue M TPUTOHOMETPUUECKUE HepaseHcmaa. 2
OCHOBHBIE IPUEMBI UX PEIICHUS.
Tema7.3 Ucnonb3oBaHue 9
CBOHCTB M IrpapuKoB 6
(GyHKUU IpH pelieHuu
YPaBHEHHH U HEPABEHCTB
Cooepicanue yueonozo mamepuana: 6
1.Mcnons30Banue CBOWCTB M TpaduKOB (QYHKIUH NpH PELICHUU YypaBHEHUH H 2
HepaBeHCTB. MeToJ] HHTEPBAJIOB. 19
2.13006paxkeHne Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBa pPELIEHUH ypaBHEHUH U 2 '

HCPABCHCTB C ABYMS ICPCMCHHBIMU U UX CUCTCM.
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Hpakmutteacue 3aHamus.

IpakTuyeckue 3auaTusaNe26 lcnons3oBaHue CBOWCTB W rpadukoB QyHKIUN a5

penieHus ypaBHCHUN U HEPABCHCTB. 2

Tema7.4 llpuxaaaHbie 2

3a1a4u
Cooepicanue yueonozo mamepuana: 2
1.IlpuMeHeHHEe MaTeMaTHYECKUX METOJIOB ISl PEUICHUs COJEPKATEIbHBIX 33/1a9 U3
pa3uuHbIX oOJacTed Hayku U MpakTHUKU. WHTepnperauus pe3yinbTaTa, y4yeT 2 2
pEAIBHBIX OTPAHUYEHUN
PA3JIEJI 8 INOBTOPEHUE U3YYEHHOTI'O MATEPHUAUIA. 12

Tema 8. [loBTOpEeHne 12
Cooepotcanue yuedbnozo mamepuana: 12
1.IIpeoOpa3oBanre BBIPAKEHUHN, BKIIOYAOIINX apU(PMETUUCCKHE OINEPAIHH, a TAKXKe
omepanuy BO3BEICHHS B CTENEeHb U JorapudmupoBaHue. TpUroHOMETpUUECKUE 2
TOXJIECTBA.
2.PanoHanbHbIe, TOKa3aTelbHBIC, JIOTAPH(PMHUYCCKHE H  TPUTOHOMETPUYCCKHE 5
ypaBHEHHUS U HEPABEHCTBA. PerieHne nppanmoHanbHbIX YpaBHEHHI.
3.Havana maTemaTuyeckoro aHaauza 2 2,3
4.T'eoMeTpHs: TUIAHUMETPUS U CTEPEOMETPUS 2
5.KontpouabHas pa6ora Ne3 «Anzebpa, ceomempusn u nHauana mMamemamuyiecKkozo 2
ananuza)
6.lToroBoe moBTOpEHNE: TEKCTOBBIE 33/1a4H, PYHKIIMH, ypaBHEHUS 2

WuauBuayanbHbBIN TPOEKT (TEMBI)
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1.HenpaBuibHbie 1poOu

2.IIpumeHeHre CI0KHBIX MPOIIEHTOB B YKOHOMUYECKHUX 3a/1adax
3.ITapamiensHOe TPOESKTUPOBAHKE.

4.Cpennue 3Ha4CHUS U UX IPUMEHEHHE B CTATUCTHUKE.
5.BekropHoe 3a1aHue NPsMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
6.CroxxeHne TapMOHUYECKUX KOJICOaHM.

7.I'padmueckoe pemieHne ypaBHEHUN 1 HEPABEHCTB.

8. IlpaBunbHBIC U TOTYNIPaBUIbHBIE MHOTOTPAHHUKH.

9. Konnueckue ce4eHus 1 UX MPUMEHEHHE B TEXHUKE.

10. Tlonsitue nuddepenimana u ero NPUIOKEHHUS.

11.Cxembl OBTOPHBIX UCTIBITAaHUN BepHyu.
12.MccnenoBanue ypaBHEHUN U HEPABEHCTB C IapaMeTpaMHu.

Bcezo 290y

JU1 XapaKTepUCTHKHN YPOBHS OCBOCHHS y4€OHOI0 MaTepHasia UCIOIb3YOTCS CIEAYOIUE 0003HAYEHNUS:

1. — o3HaKkoOMHTEIbHBIH (Y3HABAaHUE paHee N3YYeHHbIX 00beKTOB, CBOWCTB);

2. — penpoAyKTHUBHbIN (BbINOJIHEHHE JeSITeTbHOCTH 10 00pa3ily, HHCTPYKIIMH HJIU NO/I PYKOBOCTBOM)

3. — NPOAYKTHBHBI (IJIAHMPOBAHME U CAMOCTOSITEIbHOE BbITIOJIHEHUE /1eATE/IHLHOCTH, pellleHHe Mpo0JeMHbIX 3a/1a4)



3. YCJIOBUSA PEAJIN3ALIUU YYEBHON JUCIHUILIMHBI

3.1. TpeGoBanusi K MHUHHUMAJIBHOMY MATEPHAILHO TEXHUYECKOMY
o0ecneyeHn 1o

Peanuzamus y4eOHON NUCUMIUIMHBI TpeOyeT Hamuyus y4eOHOro kaOuHeTa
«MaremaTtuka»

O6GopynoBanne yueOHOro KabuHera:

1. mocagouHbie MecTa AJIsl CTYACHTOB: CTOJBI 15, cTynba 30;

2. pabouee MecCTO mpernoaaBaTess: cToa-1, ¢ty - 1;

4. ayauTopHas Jocka s nmucbma -1,

5. yueOHOe yepTexHOoe 000pyA0BaHUE-IIUPKYIb-1, TpancropTup-1, nuHelika-1,
TPEYTOJIbHUKHU-3;

6. Tabmuupl: «CBoiicTBa KOpHs», «Tabmuua mnepBooOpasHbIx», «Tabmuia
HUHTETPAJIOBY.

TexHuveckue cpeacTBa 00y4eHus :

1. MynbpTUMEANA TPOCKTOP; UHTEPAKTUBHAS JTOCKA;

2. IepCOHAILHBIN KOMITBIOTEP C JIMIICH3UOHHBIM MTPOTPAMMHBIM 00ECIICUECHUEM;

3.2. UndopMaunoHHoe o0ecneyeHne 00yueHust

OcCHOBHBIC HICTOYHUKHU:

1. Aranacsu JI.C, byty3oB B.®., Kagomues C.b. u ap. MaTtemaTuka: anrebpa u
Hayajia MaTeMaTUYECKOTO aHaIn3a, reoMeTpus. ['eomerpust (6a30BbIi U yri1yOIeHHBIHN
ypoBenb) 10-11 xn. M.: ITpocsemenue, 2018 r. - 207 c.

2. Amumos I1.A., Konsirun FO.M., TkaueBa M.B. u n1p. Maremaruka: anredpa u
HayaJia MaTeMaTHYeCKOTo aHaIn3a, TeoMeTpusi. Airedpa u Havyajla MaTeMaTU4eCKOro
aHanu3a (6a30BbIif 1 yrayonenHbiit ypoBenb) 10-11 kmace, M.: [Ipocsemienue, 2018r.
-463c.

3.bammakoB M. 1. Maremaruka: anreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIH3a,
reOMETpusl: Y4YEOHUK i1 CTYJEHTOB MNpOPEeCcCHOHANBHBIX 00pa30BaTENIbHbBIX
opraHu3aunui, ocBauBaroImux npodeccun u crneunansuoctu CI1O0. — M., 2017.

JlonotHUTEIbHbIE UCTOYHUKH:

1.bammakoB M. 1. Matematuka: aire0pa 1 Hauaja MaTeMaTUYECKOTO aHaIN3a,
reometpusi: COOpHUK 3amad TPOQPIIBHOW HAMPABJICHHOCTU: y4eO mocoOue s
CTYJIEHTOB TPO(PECCHOHABHBIX 00pa30BaTEIbHBIX OpPraHU3alluid, OCBAWBAIOIINX
npodeccun u cnenuansaoctu CI1O. — M., 2017.

HNuTepHeT-pecypcenl

1. www. fcior. edu. ru (MudpopManinoHHbie, TPEHUPOBOYHBIE U KOHTPOJIHHBIC
matepuaibl). www. school-collection. edu. ru (Eamnas kosuteknuu mu(POBBIX
o0pa3oBaTeIbHBIX
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4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUSIYUYEBHOM

JUCLHUTIJIMHBI

KonTposib ¥ omeHka pe3yibTaTOB OCBOCHHS YYEOHOM AUCIUILIUHBI
OCYILECTBIISIETCS MPETNOJaBaTeNIeM B MPOIECCE MPOBEACHUS MPAKTUYECKUX 3aHATHM,

TECTUPOBAHMS,
WHJVMBUAYAJIBHBIX 33JJaHUM, IPOEKTOB, UCCIIETOBAHUMN.

a TaKXKe BBIMOJHEHUS OOYYalOIKUMUCA MPOBEPOUYHBIX pPadoT,

Pe3yJIbTaTbl oﬁyqem/m (ocnoeﬂﬂme yYmeHnusi, yCBOCHHBIC 3HaHI/Iﬂ)

DopMbI U
MeTO/IbI
KOHTPOJIS ¥
OIleHKH
pe3yJbTaToB
o0yueHust

JIUYHOCHHBIX

- chopMupoBaHHOCTH
YHUBEPCAJILHOM SI3bIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUU U MPOIIECCOB, UACIX U METOAAaX
MaTeMaTUKH;

- MMOHMMAaHWE  3HAYMMOCTH  MaTeMaTHKH ISl  HAy4dHO-
TEXHUYECKOro nporpecca, chopMUpPOBAaHHOCTh OTHOILLIEHHS K MaTeMaTHKE
KaK K 4aCTH OO0IIeUeIOBEUECKON KyIbTYpPhl Y€pe3 3HAKOMCTBO C UCTOpHUEH
pa3BUTHS MaTeMaTHKH, SBOJIOIMENH MaTEMaTUUECKUX UIeH;

- pa3BUTHE  JIOTHYECKOTO  MBINUICHHS,  IPOCTPAHCTBEHHOTO
BOOOPa)KEHUsI, aJITOPUTMUYECKON KYJIbTYPhl, KPHTUYHOCTH MBILIJICHUS Ha
YpOBHE, HEOOXOIMMOM JJIs1 OyAymIel NpodecCuoHaIbHON eI TeIbHOCTH,
JUTSL IPOJIOJKEHUST 00pa3oBaHus U caMoOOpa30BaHUS;

- OBJIAJICHHE MaTEeMaTHYeCKUMH 3HAaHHSIMH W  YMCHHSIMH,
HEOOXOJAUMBIMU B IIOBCEHEBHON JKM3HH, JUISI OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX TUCIHILINH U TUCIUTUIAH PO ECCHOHAITBHOTO ITUKJIA,
JUIsL TIOJTydeHUsI oOpa3oBaHUsl B 00OJACTSAX, HE TPEOYIOIMX YriyOJIeHHOU
MaTeMaTUIECKOU MOATOTOBKH;

- FOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE
caMo00pa30BaHWIO, Ha TMPOTSHKEHUHW BCEH JKU3HHM, CO3HATEIBHOE
OTHOIIIEHHE K HEMNpPEepbIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHON
MpodeCCUOHATFHON M O0IIECTBEHHON JeATEIbHOCTH;

- TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSATEILHONW TBOPYECKOH M
OTBETCTBEHHOH NIEATEIILHOCTH;

- FOTOBHOCTh K KOJUIGKTUBHOM paloTe, COTPYIHHUYECTBY CO
CBEpCTHHKAaMH B 00pa30BaTEIbHOW, OOIIECTBEHHO II0JE3HOM, y4ueOHO-
HCCIIeIOBATENbCKOM, MPOEKTHOM U IPYTHUX BUJIAX ACSTEIbHOCTH;

- OTHOIIIEHHE K MPO(ECCHOHAIILHON NIESTETHHOCTA KaK BO3MOKHOCTH

NPEJACTABICHU O MaTreéMaTHKE Kak

y4acTHUsi B pEHICHHH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX,
0OIIIeHAITMOHATBHBIX TTPOOJIEM;

MemanpeomMenmHuix:

- YMEHHE CaMOCTOSTCIIBHO ONPEACIATh IEIU JSSITCIBHOCTH |
COCTaBJIATh IUIAHBI JCATCIIBHOCTH, CaAMOCTOSTEIIBHO OCYIIECCTBIIATH,
KOHTpOHHpOBaTL nu KOppCKTI/IpOBaTL ACATCIIBHOCTD, HCIIOJIB30BATh

BCCBO3MOXHBIC PECYPChl JId MOOCTHUIXKCHUA IMOCTABJICHHBIX ueneﬁ u

1.CraproBas
JIMarHOCTHKA
ITOJATOTOBKHU
oOyJaromuxcs
0 IKOJIEHOMY
Kypcy
MAaTEMATHKH;
BBISBJIEHIE
MOTHBAllUd K
U3YYECHUIO
HOBOT'O
MaTepuana.

2. Texymuit
KOHTPOJITh B
dbopwme:

- penieHus
3ajay;
-BBITIOJTHCHUS
MIPOBEPOYHBIX
paboT mo Temam
pas3zenos
JTUCIUTUTHHBI,

- BBIMOJIHEHUS
PaKTUYCCKUX
pabor;

- TECTUPOBAHMUS;
- JOMaIllHEeH
paboThI;

- YCTHOTO H
MUCHMEHHOTO
OIPOCOB;
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peanu3aluy IUTAHOB JIEATEIBHOCTH; BBIOMpATh YCICIIHBIE CTPATeTHH B
Pa3IMYHbIX CUTyalHsIX;

- YMEHHE TIPOAYKTHBHO OOIIAaThCS W B3aMMOJICHCTBOBATH B
IIpOLIECCE COBMECTHOM JEATEIIBHOCTH, YYWUTBIBATh IO3HUIUU JPYIHUX
YYaCTHUKOB JICSITEIHHOCTH, 3P (EKTUBHO pa3peniaTb KOH(PIUKTHL;

- BJIaJICHUE HaBBbIKAMH II03HaBaTEJIbHOM, y4eOHo-
HCCIIEA0BATEIbCKOU U MPOEKTHOM JI€SITEIbHOCTH, HaBbIKAMU pa3pelLICHUS
po0JieM; CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbBHOMY ITIOMCKY
METOIOB PEILIECHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3JInUYHbIX METOO0B
NO3HAHHUS;

- TOTOBHOCTh M CIIOCOOHOCTH K  CaMOCTOATEIBHOH |
MH(OPMAIIMOHHO-TIO3HABATENILHON ~ JACSTEIBHOCTH, BKJIOYass  yMEHHE
OPUEHTUPOBATHCS B PA3JIMYHBIX MCTOUYHHMKAX HH(GOPMALUH, KPUTHYECKU
OLIEHUBAaThb W HHTEPHPETUPOBATH HH(OpPMALMIO, IOJy4aeMylo U3
Pa3IMYHBIX UCTOYHUKOB;

- BJIaJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHUE SICHO, JOTMYHO U
TOYHO M3JIaraTh CBOIO TOYKY 3PE€HMS, UCIIOJIb30BATh aJICKBATHBIC 3bIKOBBIE
CpEJICTBa;

- BJIaJICHUE HAaBbIKaMU [103HABaTEJIbHON pe(IeKCUU KaK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUN U MBICIUTEIbHBIX IIPOLIECCOB, UX PE3YIbTATOB U
OCHOBAaHUM, I'PAaHUL] CBOETO 3HAHUS U HE3HAHUS, HOBBIX IIO3HABATEJIbHBIX
3a71a4 U CPECTB I UX JOCTUKEHMUS;

- LIEJICYyCTPEMIICHHOCTh B IIOMCKaxX M IPUHATUU PEIICHHU,
COOOpa3UTENbHOCTh U  MHTYULMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MpEeJCTaBICHUH; CIIOCOOHOCTh BOCIPUHUMATH KPacoOTy U FapMOHHIO MHPA;
npeomMemHuuvix:

- c(hOpMHPOBAHHOCTh MPEICTABICHUH O MaTeMaTHKe KaK 4YacTH
MHPOBOM KYJIBTYPBI

W MecTe MaTeMaTUKH B COBPEMEHHOHM IIMBMIIM3ALIMH, CIIOCOOAaX OMHCAHUS
SIBJIEHUN peajibHOrO MUpa Ha MaTEMaTUUYECKOM SI3bIKE;

- c(hopMHUpPOBAaHHOCTH  NpPEACTABICHUH O  MaTeMaTHYECKHX
MOHSTUAX KaK BaXHEHIIMX MaTEeMaTUYECKHUX MOJEINSX, IMO3BOJSIONINX
ONMCHIBATh M H3y4aTh pa3HbIE IIPOLECCHI W SIBICHUS; ITOHUMAaHHUE
BO3MOXXHOCTH aKCHOMaTHYECKOT'0 ITIOCTPOEHUS MaTEMaTUUECKUX TEOPHU;

- BJIaJICHUE METOJAMHU JO0Ka3aTeJIbCTB M AJITOPUTMOB DPELIEHHS,
YMEHHUE UX MPUMEHATh, IPOBOJIUTH JOKA3aTEJIbHBIE PACCYXKJICHUSI B XOJE
pelieHus 3a1ay;

- BJIa/ICHUE CTaHJAPTHBIMH IIPUEMAMM PELICHUS PAlUOHAIBHBIX M
HMppallMOHAIbHBIX, ITOKA3aTEJIbHbIX, CTENEHHBIX, TPUIOHOMETPUUECKUX
YpaBHEHMI W HEpPaBEHCTB, MX CHCTEM; MCIOJIb30BAaHHE T'OTOBBIX
KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCJIE€ JUIsl MOMCKA MYTH PELIECHUS U
WJUTIOCTPAIMU PELISHNs] YpaBHEHUN U HEPABEHCTB;

- c(hopMUPOBAHHOCTh TMPEJICTABICHUII 00 OCHOBHBIX MOHSITHAX
MaTEeMaTUYECKOTro aHajli3a M WX CBOWCTBAaX, BIJIAJICHUE YMEHUEM
XapaKTepu3oBaTh MOBeJIeHHE (QYHKIUNA, HCIOIb30BAHUE IOIYUYEHHBIX
3HAHUU JUISI ONTUCAHMS U aHAJIN3A PEaJIbHBIX 3aBUCUMOCTEM;

- BJIaJICHUE OCHOBHBIMU  ITOHATHUSIMH 0 IUIOCKHX |
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMICTBAX;
c(hOpMUPOBAHHOCTHh YMEHUSI pacClO3HaBaTh I'€OMETpUUEcKue (QUrypbl Ha
YepTekKax, MOJEIAX U B PEAIbHOM MUPE; IPUMEHEHUE U3YUYECHHBIX CBOMCTB
reOMETPUYECKUX (UTyp M HOpPMYJI 1715l pEIIeHUs] TEOMETPUYECKHX 3a/1a4 U

HCCJIEJIOBATEIIbC
KOH  yueOHOH
paboTHI;

-0Tuéra o
MPOICIIAHHOMN
BHEAYAUTOPHON
CaMOCTOSITENILHO
i pabote
COTJIACHO

WHCTPYKIUU.

3. HroroBas
aTTecTalus
NPOBOJMUTCS B
dbopme
9K3aMEHa.
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3a7a4 C IPAKTUUECKNM COJIEP/KAHUEM;

- cpopMUPOBAHHOCTh MPEJCTABICHUM O Mpolleccax U SBICHUSIX,
MMEIOIIUX BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
B peaJbHOM MHpPE, OCHOBHBIX MOHSATHUSIX DJIEMEHTAPHOM TEopUHu
BEPOSITHOCTEN; YMEHHI HaXOAUTh U OLIEHUBATh BEPOSITHOCTU HACTYILJICHUS
COOBITUH B MPOCTEHIINX NPAKTUYECKHUX CHUTyalUsIX U OCHOBHBIC
XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYUH;

- BJIa/ICHHE HaBBIKAMHU HCIIOJb30BAHUSI TOTOBBIX KOMITBIOTEPHBIX
IporpaMm IpY pELICHUH 3aa4.

[Tackanst; BeUMCHATh ko3(dunuentsl 6mHOMa HproToHa mo Qopmyne u ¢
HCII0JIb30BaHuEM TpeyrosibHUKa [lackans;

- BBIYMCIIATH BEPOSTHOCTH COOBITHH Ha OCHOBE IMOACYETa YHCIa HCXOIOB
(mpocreiiiue ciyyan);

- COOTHOCHUTD IIJIOCKHE TEOMETPpUYECKHE (PUTYPBI H TPEXMEpPHBIE OOBEKTHI C UX
OMMCAHUSAMHU, YEPTEkKaMHU, H300paXKCHHUSIMH, pa3inuyaTh U aHAIU3UPOBATH
B3aMMHOE PACIIOJIOKECHHE (DUTYD;

- u300paxkaTb reoMeTpuueckue (Uryppl W Tefa, BBINOJHATH YEPTEK IO
YCIJIOBUIO 3a/1a4H;

- peuiaTb TEOMETPUYECKHE 3a/ladyM, OMUPasCh Ha HW3YYEHHBIE CBOICTBa
TUTAHAMETPUIECKHX M CTEPEOMETPUICCKUX (DUTYP M OTHOIICHHUN MEXK]Ty HUMH,
MIpUMEHsIS anreOpanyecKuil 1 TPUTOHOMETPUYECKHII ammapar;

- IPOBOJUTH JI0KA3aTEIbHbIE PACCYKICHUS MPU PELICHUU 3a]a4, JOKa3blBaTh
OCHOBHBIE TEOPEMBI Kypca;

- BBIUMCIATH JIMHEWHBIE OJJIEMEHThl M YIJIBI B  TMPOCTPAHCTBEHHBIX
KOH(pUTYypanusix, 00beMbl U MJIOIAAN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TET
Y UX TIPOCTEUIITNX KOMOMHAIIHIA;

- TPUMEHSATh KOOPJIUHATHO-BEKTOPHBIN METOJ| JJIsi BHIYUCICHHS OTHOIICHUH,
PAacCTOSIHUM U YIJIOB;

- CTPOUTH CEUYEHHUS MHOTOTPAHHUKOB M U300paKaTh CEUEHUS Tell BPAIllCHUS;
UCnOb306aMb NPUOOPEemeHHble 3HAHUA U YMEHUA 6 RNPAKMUYECKOou
oesamenbHOCmU U NOGCEOHEEHOU HCUZHU O1A:

- MPaKTUYECKUX PAcyeTOB MO (popmynam, BKIOYas (GOpPMYJbl, COAEpKalIie
CTeTIeHH, paauKalbl, Jorapudmbpl U TPUTOHOMETpUYECKHE (YHKIUH,
UCIOJIb3YSl NPU HEOOXOAMMOCTH CIIPAaBOYHbIE MaTepHallbl M MPOCTEHIIne
BBIYMCIIUTENIbHBIE YCTPOICTBA;

- OMMCAHUS U UCCIIEJOBAHMS C TOMOIIBIO0 (PYHKIMM peaabHbIX 3aBUCUMOCTEH,
MpECTaBICHUs] WX TpapUUecK; WHTEPIpEeTalud TpapuKoOB pealbHbIX
MIPOLIECCOB;

- peUleHHsT TEeOMETPUYECKHX, (U3UYECKHX, HSKOHOMHYECKHMX M JPYrux
MPUKJIAJHBIX 3a/ad, B TOM YHCJIE 33Jay Ha HauOOJbIIMEe M HAUMEHbIINE
3HAUEHUS C MPUMEHEHHEM arlapara MaTeMaTHUeCKOTro aHalln3a;

- IOCTPOEHUS U UCCIIEIOBAHUS MPOCTEUITNX MaTEMaTUYECKUX MOJIEIIEH;

- aHaJIM3a PEaNIbHBIX YHCIOBBIX JIAHHBIX, MPEAICTABICHHBIX B BUJIE TUATPaAMM,
rpaduKoB; s aHaIu3a HHGOPMAIIUU CTATHCTUYECKOTO XapaKTepa;

- HWcclieIoBaHus (MOAEIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTyallUd Ha
OCHOBE U3YyYEHHBIX (hOpPMYJI U CBOMCTB (pUryp;

- BBIYHCIICHUS JUTUH, IO 1 00BEMOB pEATbHBIX 00BbEKTOB IIPH PEIICHUU
MPaKTUYECKUX 3a]a4, MCMOJb3ysl MPU HEOOXOAUMOCTH CIPaBOYHUKUA U
BBIYUCIIUTENIbHBIE YCTPOICTBA;

- NpUOOPETEeHUs MPAKTHUUYECKOTO OIbITa AESITENbHOCTH, MPEIIIeCTBYIOLICH
poeCCHOHATTLHON, B OCHOBE KOTOPOM JIGKUT JAHHBIM y4EOHBIH MpenMer.
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Pabouas nporpamma y4eOHOM JUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:
®enepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa CpeAHero obiiero oOpa3zoBaHUS
(mpuka3z MunobpHayku Poccuu ot 17 mas 2012 r. Ne 413 "OO6 yrBepxkaeHUHu QeneparibHOTO
rocyIapCcTBEHHOro0 00pa30oBaTeNIbHOTO CTaHAAapTa CpeHero odmiero oopa3zoBaHus (C U3MEHEHUSIMU
U JI0NI0JIHEHUSAMHU, ped. oT 29.06.2017 r.).
C yueroM:
Pexomenanmii mo opranu3anuy NOJIY4EHUS] CPEJHETo 00IEero o0pa3oBaHus B Mpeaesiax OCBOCHUS
00pa3oBaTeNbHbIX MPOTPaMM CpPeIHEro MnpodeccHoHanbHOr0 O0pa3oBaHMs Ha 0a3e OCHOBHOIO
obmiero o0pa3oBaHUs ¢ y4eToM TpeOoBaHMIA (hefepalbHBIX TOCYIapCTBEHHBIX 00pa3oBaTEIbHBIX
CTaHJAapTOB M MOJy4aeMmMod mpodeccun WM CIENHaTbHOCTH CpelHero MnpodeccruoHalbHOTIO
obpazoBanust (ITuceMo Munobpuayku ot 17 mapra 2015 r. Ne 06-259 B pen. ot 25.05.2017 ,
npotokoi Ne 3 Hayuno-meroauueckoro coera LleHTpa npodeccrnoHaibHOro 00pa3oBaHus U CUCTEM
kBanuukamuit PI'AY «OUPO»).
[TpumepHas ocHOBHasi oOpa3oBaTenpHas Iporpamma cpefHero oomiero obpazoBanus”" (ogoOpeHa
pemeHueM  enepabHOTO  Y4eO0HO-METOIUYECKOTO OOBEIUHEHHSI IO 00ImeMy 0Opa30BaHHUIO,
npotokoi ot 28.06.2016 N 2/16-3).
[TpumepHOil mnporpammbl y4eOHOM JaucHUIUIMHBL «MaremaTuka» s MpodeccuoHalIbHbIX
oOpa3oBatenbHbIX opranu3anuii (PexomennoBano denepaibHbIM rOCYAapCTBEHHBIM aBTOHOMHBIM
yupexaennem «DenepanbHblii HHCTUTYT pa3BuTHs oOpazoBaHus» (PI'AY «DUPO») B kadecTBe
OPUMEpPHOM TporpaMMbl JJIsl pealM3allud OCHOBHOW MpoQecCHOHANbHONW 00pa3oBaTeNbHON
nporpammbel CIIO Ha 6a3ze OCHOBHOrO 0OIIero oOpa3oBaHUsS C IMOJYYEHHEM CpEAHEro oOIero
o0Opa3oBaHus, MPOTOKONI Ne oT 2015 r. (B pen. ot 25.05.2017 r, mpotokomn Ne3
Hayuno-meronnueckoro cosera llenTpa mpodeccuoHampHOro 00pa3oBaHUSI U CHCTEM
kBanupukanuiit GI'AY «OHUPOy).

Opraauzanusi-pa3paboTUuK:
['ocymapcTBeHHOE aBTOHOMHOE MpodeccuoHaNbHOE o0Opa3oBaTenbHOE yupexaeHue by3ymykckuit
CTPOUTEINBHBIN KoJutex» T. by3ynyka OpenOyprckoit obmactu

Pa3zpaboruuku:

bonnmapesa M.A., npenoasarens
®.1.0., 10IKHOCTh

[lepbakoBa M.A., mpenoaaBarenb
®.1.0., 10KHOCTh

BHyTpeHHsIsI TeXHMYeCKasi IKCIepTH3a

BHyTpeHHss cofepkaTebHasA IKCIEPTH3A

BHemHas Texuuvyeckas u coaepikaTe/ibHasl IKCIIepTu3a:

PaccmoTpeno Ha 3aceganuu peIMETHO-IIUKIOBOM KOMUCCHU

IIporokomn Ne OT « » 20 T.

[Mpencenarens ITHK / /
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(moruck)

(damMunus, MHULHATIBI)
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