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1. ACHIOPT ITPOT'PAMMBI YUEBHOM JIUCHOUTLTAHBI
MATEMATHKA

1.1. O6a1acTh NpUMeHEHUSs] IPOTrPaAMMbI

Pabouas mporpamMmma yueOHON JUCIMIUIMHBI MAaTEMAaTHKA SBJISICTCS YaCThI0 OCHOBHOM
npodeccruoHanbHOl 00pa3oBaTenbHONM MporpamMmbl B cooTBercTBUM ¢ DPI'OC 1o
[TITKPC 23.01.17 Mactep mo peMOHTY U o0ciyxuBaHuio apromoomieit (TOIT-50)

1.2. Mecro IMCHUIUIMHBI B CTPYKType OCHOBHOM mnpogeccHOHAILHOM
o0pa3oBaTe/IbHOIl NMPOrpamMMbl: JUCHUILIMHA BXOAUT B 0OLIE00pa30BaTEIbHBIN

UK.

1.3. Hean m 3agauM AUCUMILIMHBI — TPeOOBaHHMSA K pe3yJabTaTaM OCBOCHUS
TUCHUTLTHHBI:

OcBoeHue cojaepkaHus Y4eOHOW JUCHUILTUHBI «Maremartuka» oOecreyuBaeT
JTOCTIKCHHE CTYICHTAMH CIICAYIOIINX pe3yibmamaos.

* TUYHOCHHBIX

— pa3BUTHE JIOTUYECKOTO  MBINUJICHUS, TMPOCTPAHCTBEHHOTO BOOOpPAKEHUS,
AITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
T Oy myIielt mpodeCCHOHAIBHON ISATEIIbHOCTH, JIJISl TTPOIOHKEHUS 00pa30BaHUs U
caM000pa30BaHMS;

— OBJIaJICHWE MATEMATHYCCKUMU 3HAHUSAMH ¥ YMCHHUSMH, HEOOXOAUMBIMH B
MOBCEHEBHOM >KM3HU, JJISI OCBOCHUS CMEKHBIX €CTECTBEHHO -HAYYHBIX JUCITUTUINH
U TUCITUTUINH TTPO(ECCHOHATEHOTO UKIIA, JIJIS TTOTYYeHHUST 00pa3oBaHUs B 001aCTsIX,
HEe TPeOYIONUX YIIIyOJICHHOW MaTeMaTUYECKON TOITOTOBKH;

—— TOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHHUKAMHU B
oOpazoBaTeILHOM, 00IIECTBEHHO MOJIE3HON, YUeOHO-UCCIEA0BATEIBCKOM, MPOESKTHOM
U IPYTHUX BUJAX EITEIbHOCTH;

* MemanpeomMemHblx:

— YMEHHE CaMOCTOSTCIBHO OMPECIATh 1ETU ICATEIBHOCTH M COCTABJIATH IUIAHBI
NESATETLHOCTH, CAMOCTOSITEIBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH

ACATCIIBHOCTb, HCIIOJBb30BaTb BCC BO3MOXHBIC PECYpCbl JIA  JOCTHIKCHHUH



MOCTABJICHHBIX IIEJIEd W pealin3allii IJIAHOB JEATEIbHOCTH; BbIOMpATh YCIEUIHBIC
CTPATETuH B Pa3IUYHbIX CUTYaLHsIX;

—yMEHHE NPOAYKTUBHO OOLIATHCSA U B3aUMOJIEHCTBOBATh B IPOILIECCE COBMECTHOU
JESITEIbHOCTH, YUUTHIBATh MO3UILIUN APYTUX YIACTHUKOB JIEATEIBHOCTH, 3)(PEKTUBHO
paspemarb KOHQIUKTHL;

— BJIaJICHUE HABbIKaMU I103HABATEIbHOM, yUeOHO-HUCCIIEI0BATENIbCKON U MPOEKTHOU
NEeATEIbHOCTH, HaBBIKAMHU PA3pELICHUs] MPOOJIEM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIIBHOMY TIOMCKY METOJOB PEUICHUS NMPaKTUYECKHX 3a4ad, NIPUMEHEHUHN
pPa3IUYHBIX METOJIOB IO3HAHUS;

— TOTOBHOCTH UM CIIOCOOHOCTh K CAMOCTOSITEIbHON HWHQPOPMAIMOHHO —
II0O3HABATEJIbHON JEATEIBHOCTH, BKJIIOYAs YMEHHUE OPUEHTUPOBATHCS B PA3IMYHBIX
UCTOYHHUKAX MH(POpMAIMM, KPUTUYECKH OLEHHUBaTh W  HMHTEPIPETUPOBATH
uH(GOpMaIMIO, TOTYyYaeMYI0 U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIaJICHUE HABBIKAMM MO3HABATEJIBbHON pe(IeKCUU KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM W MBICIHATENIBHBIX IPOLIECCOB, MX PE3YJIbTATOB M OCHOBAaHWW, T'PAHULL
CBOETO 3HAaHWA W HE3HAHMS, HOBBIX II03HABATENIBHBIX 337a4 W CPEICTB Ul HX
JOCTHXKEHHS;

— IIeJIEyCTPEMJICHHOCTh B MOMCKAaxX U TMPUHATHH PEIIeHUH, COOOPa3UTENIbHOCTh U
UHTYULUS, Pa3BUTOCTh  IMPOCTPAHCTBEHHBIX  MPEJICTaBICHUM;  CIMOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHUIO MUPA;

* NPpeOMemHbix.

— c¢()OPMHUPOBAHHOCTH MPEJCTABICHUN O MATEMATUKE KaK YaCTU MUPOBOM KYJIbTYpPbI
YU MECTE MAaTeMaTHUKW B COBPEMEHHOW LMBWIIM3ALMH, CIIOCO0AaX ONUCAHUS SBJICHUN
peanbHOro MHpa Ha MaTEMAaTUYECKOM SI3bIKE;

— c(hOPMHPOBAHHOCTh MPEJCTAaBICHUN O MaTEeMaTHYECKUX TMOHATHUAX Kak
BOKHEUIIMX MAaTeMATHYECKUX MOJENAX, IO3BOJSIOIIMX OIMCHIBaTh M H3y4yaTh
pa3HblE MPOLECCHl M SIBJICHUS; I[OHMMAaHHE BO3MOXXHOCTH aKCHOMATHYECKOIO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIA;

— BJIAJICHUE METOJAMM JIOKA3aTENbCTB M QJITOPUTMOB pELIECHUS, YMEHHE MX

MIPUMEHSITh, TPOBOJIUTH J1I0KA3ATEIIbHBIE PACCYKIEHUS B XO/I€ PELICHUS 3a1a4;



— BJIAJICHUE CTAaHAAPTHBIMU IIPUEMAMU PELICHUS PALIMOHAIBHBIX U UPPALIMOHAJIBHBIX,
ITIOKA3aTEJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKNX YPABHEHHM U HEPABEHCTB, UX
CUCTEM; MCIOJB30BAHUE TI'OTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM, B TOM YHCIIE JIA
IIOMCKA IMYTH PELICHHs U WUIFOCTPALMU PELICHUS YPABHEHUN U HEPABEHCTB;

— c(OPMUPOBAHHOCTh MPEICTABICHUI 00 OCHOBHBIX IMOHATUSAX MaTEMaTHUYECKOIO
aHaJll3a U UX CBOMCTBAX, BIa/ICHUE YMEHUEM XapaKTepU30BaTh OBEACHUE (PYHKIINM,
WCIIOJB30BAaHUE IIOJYYEHHBIX 3HAHUM JUIA OINHCAHUSA W AaHalu3a pPeabHbIX
3aBUCHUMOCTEH;

— BJAQJACHUE OCHOBHBIMM IIOHATHAMH O IUIOCKMX W  HPOCTPAHCTBEHHBIX
F€OMETPUYECKHX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

—  cOpMHpPOBAHHOCTh YMEHHUS pACIIO3HABATh TIE€OMETPUYECKUE QUIYypbl Ha
yeprexax, MOJEIAX W B PEAJbHOM MHPE; NPHUMEHEHHWE W3YyYECHHBIX CBOWCTB
reoMeTpUYecKux Guryp u Gopmyi A pelieHHus IeOMETPUYECKHUX 3aJad U 3a7ad ¢
IIPAKTUYECKUM COJEPKAHUEM;

— Cc(OpPMHUPOBAHHOCTh NPEACTABICHUA O TMPOLECCaX U SBJICHUAX, HMEIOIINX
BEPOSTHOCTHBIN XapakKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJIbHOM MHPE,
OCHOBHBIX MOHATHUAX DJJEMEHTAPHOW TEOPHUH BEPOSTHOCTEH; YMEHMM HAXOAUTh U
OLICHMBAaTh BEPOSATHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX NPAKTHUECKUX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbBIX BEJINYUH;

— BJAJCHUE HABBIKAMM HCIIOJB30BaHUsI TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM IIPH
peleHnuy 3aaa4.

Brinmycknuk, ocBousiuii [ITITKPC, gomken o61aaaTh 00IMMU KOMIETEHIIUSIMH,
BKJIIOYAIOIIUMHU B c€0s1 CTIOCOOHOCTD:
OK 4. OcymiecTBIATh MOUCK W HUCIIOIb30BaHUE WHMOpMAIMK, HEOOXOAUMOM s

() PEKTUBHOTO BBIMOJHEHUS TPOPECCUOHATBHBIX 3a/1ad, MPodheCcCCUOHATBHOTO U
JUYHOCTHOTO PA3BUTHS.

OK 5. Hcnonb3oBaTh MHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
podeCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Pabortate B KoyuleKTHBE W KOoMaHze, d(PQPEKTUBHO OOMIATHCS C KOJIIETaMH,

PYKOBOJICTBOM, OTPEOUTEISIMHU.



OK 8. CamocCTOSTeNnsHO OMNpEeAesaTh 3aJayd Mpo(ecCHOHATBHOTO U JTUYHOCTHOTO
pa3BUTHUS, 3aHUMATHCS CaMOOOPA30BAHMEM, OCO3HAHHO IJIAHMPOBATh MOBBIIIICHHUE
KBaJTU(DUKALIUH.

Jlyis nmydinero ycBOeHHs y4eOHOTO MaTepuaia €ro M3JI0KeHHE HEeoOXO0IMMO
OPOBOIUTH C TNPUMEHEHHEM TEXHMYECKHMX CpEeACTB  OOydeHus, BHUICO-,

ayauomMaTcpuaioB, COBPpCMCHHBIX ITPOTpaMM KOMIIBIOTCPHOI'O IIPOCKTUPOBAHHA.



1.4. KosimuecTBO 4aCcOB HA OCBOEHUE MPOTPAMMBI TUCHMUILINHBI:
MaKCHMaJIbHOM y4eOHOM Harpy3ku odyuatomierocs 318 4acoB, B TOM YHCJIE:
00s13aTeTbHON ayTMTOPHON yueOHOM Harpy3ku odoydaromerocss 318 gacos.



2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JIUCITUITIINHBI
2.1. O0bem yueOHOI TUCHHUILINHBI U BUAbI y4e0HO padoThl

Bun yueO6Hoii padoThI Oovem uacoe

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 318
O0s13aTesibHasi ayIMTOPHasi yueOHasi HAarpy3Ka (Bcero) 304
B TOM YHCJIE:

JlaGopaTtopHbIe U TPAKTUUECKUE 3aHATHUS 94

TeopeTudeckoe 00yueHue 210

KOHTPOJIbHBIE PaOOTHI 24

KypcoBas pabota (mpoekT) (ecau npedycmompero)
KoncyabTanum 8
JK3aMeH 6
Umoecosas ammecmayus 6 oopme IK3amena




2.2. TemaTu4eckuii IJIaH U coaep:xkanue yueoHoi aucunmanasl MATEMATHUKA

HaumeHoBaHue pa3jiesioB u
TeM

Conep:xanue yueOHOro MaTepuaJa, 1adopaTopHbie padoThbl U
NPAKTHYEeCKHE 3aHATHS, CAMOCTOSITe/IbHAs1 pad0oTa CTY/IEHTOB.

O0BbeM yacoB

YpoBeHb
YCBOEHHS

OK. 00
I1K. 00

O060011eHNEe N3YYEeHHOT0 MAaTEePHAaJIa Mo ajredpe 1 reoOMeTPHHU 32 KYPC OCHOBHOI IIKOJIbI

OK.4

BBenenune

Copepxxanue yueOHOIro MaTepuasa
PanyionaibHble ypaBHEHUS M HEPABEHCTBA C OJJHUM HEU3BECTHBIM.
CucreMbl ypaBHEHHH.

[EEN

2

BBoaHasi KoHTpoJIbHAsI padoTa

MaremaTHka B HayKe, TEXHUKE, SKOHOMUKE, HH()OPMAITHOHHBIX
TEXHOJIOTUAX U IPAKTHYECKOH EATEIbHOCTH.

Llenu u 3amaun U3y4eHUss MaTEMaTHKHU TP OCBOCHUU npodeccuii
U CIELUAIBHOCTEM .

Pa3gen 1.Pa3BuTHe HOHATHS 0 YHCJIE.

OK.6

Temal.l

Coaep:xanue yueOHOIro MaTepuaJa

Hatypanbnble u nesble uncna. PanonanbHble yncna .
HppanvoHaneHble yncia. JleCTBUTENbHBIE YUCIIA.
[TpuGnnxKeHHbIe BEIYUCICHUS.

KommuiekcHble uncna 1 KOOpAuHaTHAas! MIIOCKOCTb.
KommiiekcHble unciia 1 oneparyy Hajl HUMH.

HpaKTI/I‘IeCKaﬂ paﬁoTa Nel KommuiekcHble Yucjia u onepanyuv HaJaQ HUMM

KonTpoubnasi pabora Nel Ilonsitusi 0 yucie

Pa3nes 2. @yHkuuu, MX cBOICTBA M rpaduKu

OK.5

Tema2.1

Coaep:xanue yueOHOro MaTepuaJia

Omnpenenenne YUCI0BOH PyHKINH.

Crioco0Os! ee 3a1aHusl.

CaotictBa ¢yukiuil. [lepuonnyeckue pynkunn. O6parHas GyHKIUS.

(O

IIpakTnyeckas padora Ne2 UcciaenoBanne QyHKIMit

KonTpoJsbHasi pabora Ne 2 @yHKIMH, HX CBOHCTBA U TPAPUKH .

Pasznen 3. Hauaga crepeomerpu

H.

OK.5

Tema.3.1

Coaep:xanue yueOHOro MaTepuaJia
Hcropust BOSHUKHOBEHUS U PA3BUTUSA T€OMETPHUM.

OcHOBHBIE TIOHSTHS CTEPEOMETPUHU

O




IIpocTpancrBenubIe pUrypsl

KontpoabsHasi padora Ne 3.IIpoctpancTBeHHbIe (PUTYPBI

IpakTnyeckas padora Ne3 IlpocTtpancTBeHHbIe GUTYpPBI

Pa3znea 4. [lapajsieJbHOCTB B 1T

OCTPAHCTBE.

OK.6

Tema 4.1

Conep:xanue yueOHOro MaTepuaJia
[TapasesbHOCTD IPAMBIX B IIPOCTPAHCTBE
[TapaJstesbHOCTD TIPAMOI ¥ ILJIOCKOCTH
[TapannenbHOCTh ABYX IJIOCKOCTEN
ITapannenpHOE IIPOEKTHUPOBAHUE
[TapaJsienbHbIE IIPOEKIINH IJIOCKUX (PUTYP
N3o0paskenme IpocTpaHCTBEHHBIX (PUTYP
CeueHnst MHOTOIPAHHIKOB

~N[(CO N

IMpakTuyeckas padoraNed, NeS [locTpoenne cedenmii

KoutpoabHas pa6ora Ned. [TapayiebHOCTh B IPOCTPAHCTBE.

Paspnen S. Tpuronomerpuyeckue GyHKUHMH, yPABHEHUS

40

Tema 5.1
Tpuronomerpuyeckue
byHkunn

Conep:xxanue yueOHOro MaTepuaJia

YucsioBast OKPYsKHOCTb.

YucnoBast OKpYKHOCTb Ha KOOPAMHATHOM IJIOCKOCTH .
Cunyc n kocuHyc. TaHreHC 1 KOTaHTeHC .
Tpuronomerpudeckue GyHKIMU YUCIOBOIO apryMeHTa
Tpuronomerpuyeckue GyHKIMH YTIOBOIO apryMeHTa .
®opMyIbl IPUBEACHHUS.

@yHKIMS Y = sin X, €e CBONCTBA U rpaduk.

@DyHKIMS Y = COS X, €e CBOICTBa U rpaduk .

27

OK 4
OK.5
OK.8




[lepuonuunocts GyHKIMH y = sin X, y = cos X [IpeoOpazoBanus rpadpukoB
TPUTOHOMETPUUYECKUX (QYHKLUH.

OyHKIUY Y = tg X, Y = ctg X, UX CBOMCTBA U Tpa(UKH.

OOpatHble TPUTOHOMETPUUYECKHE (DYHKIIMH.

[TpeoOpa3oBanue BEIpAKEHUMN, COAECPIKAIINX OOpAaTHBIE TPUTOHOMETPUYECKHE

byHKIHH.

KonTpoubnas pabora NeS. UucnoBas OKpyKHOCTb.

KonTposbHnas pa6ora Ne6. Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO U
YIJI0BOI'O apryMEHTa.

KonTposbnas paGora Ne 7.CBoiicTBa 1 rpag K TPUTOHOMETPUUYECKUX

(GYHKIHI.

IIpakTuyeckas pabora Ne6 UuciioBasi OKPYyKHOCTb.

IIpakTuyeckasi pa6ora Ne7 ®opmyJibl NPUBEIEHUS.

IIpakTuyeckas padora Ne§ IlpeoOpaszoBaHue BbIpaskeHHUil, CoaepRaAIIUX
oOpaTHbIe TPUTOHOMETPUYecKHe (PYHKIIUM.

Tema 5.2.
Tpuronomerpuyeckue
YPaBHEHUs

Conep:xxanue yueOHOro MaTepuaJia

Perrenne ypaBHeHUs cos £ = a

Permienne ypaBuenus sin t = a

Pemrenne ypaBuenuti tgt = a, ctgt =a
IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHMUS.
MeTo/1p1 pelnieHus] TPUTOHOMETPUYECKUX YPaBHEHUH.

IIpakTuyeckas padora Ne9, 10 Pemienne TpMroHoMeTpruuecKux
ypPaBHEHUI

KonTpoJsbHas pabora Ne8. Tpuronomerpruyeckue ypaBHEHHs

[EEN

Pa3ned 6. IlepneHANKY/JISIPHOCTD B IPOCTPAHCTBE

©

OK.6

Tema 6.1.
IlepnieHAUKYJISIPHOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

Yron mesxy mpsaMbIME B ITpocTpaHcTBe. [leprieHauKyIapHOCTD
IPSIMBIX.

[TepieHAUKY ISPHOCTE TPAMOM U TIoCKOCTA. OpTOrOHATIBHOE
IPOEKTUpPOBaAHUE .

[lepieHIUKY ISP ¥ HAKJIOHHAS. Y TOJI MEK]TY IPSIMOU U TIJIOCKOCTHIO.




JIByrpauusiii yros. IlepreHauKy ISpHOCTE IJIOCKOCTEH.
Ileurpanruoe npoektuposanue. IlepcnexTusa.

KonTposasnas padora Ne9 .IleprieHauKyIsIpHOCTh B IPOCTPAHCTRBE.

IIpakTnyeckas padora Ne 11 LlenTpajibHOe NPOEKTHPOBAHHUE

Pa3znea 7. [lIpeoOpaszoBanue Tpu

TOHOMEeTPHYECKHX BbIpa:KeHU

22

OK.5

Tema 7.1. IIpeoOpa3zoBanue
TPUTOHOMETPHYECKUX
BbIPAKEHH I

Coaep:kaHue y4eOHOr0o MaTepHuasia

CuHyC ¥ KOCHHYC CyMMBI ¥ PA3HOCTH apTyMEHTOB .
TaHreHc cyMMBI M PA3HOCTHA apryMEHTOB.

@opMyJIBI IIPUBEICHU.

@opMyJIBI JBOMHOIO ApryMeHTa.

DOopMyJIBI MOHUKEHUS CTEIIEHH.

IIpeoOpasoBanme cyMM TPUTOHOMETPUYECKUX (PYHKITUHA B
IIPOU3BEICHUS .

[TpeobpasoBaHMe IIPOU3BEACHUI TPUTOHOMETPUIECKUX PYHKITAN B
CYMMBI.

[TpeoOpaszoBanue BeipaxkeHus A Sinx +Bcosx k Buay Csin (x+t)

20

IIpakTyeckas padora Nel2 @opmyJibl ABOIHOIO AapryMeHTa.
IIpakTHyeckasn padora Nel3 IIpeodpazoBanne CyMM
TPUTOHOMETPHYECKUX (PYHKIUH B IPOU3BEACHHS .

IIpakTnyeckas  padora  Nel4  IlpeoOpa3oBanue  mnpousBedeHMIl
TPUITOHOMETPHYECKUX (PYHKIUHA B CYMMBI.

Kourpoasnas padora Nel(
Tpuronomerpuueckue GyHKLIUHU CIOKEHHS apTyMEHTOB.
KonTpoJsbHaas pabora Nell. ®opMynbl TPUTOHOMETPUHU.

Pa3nes 8. MHOrorpaHHUKH.

14

OK.5

Tema 8.1. MHOrorpaHHMKH

Conep:xanue yueOHOro MaTepuaJia
M=ororpassbie yIiibl

Boinykbsle MEHOrOrpaHHUKH

IIpaBUIBEHBIE MHOTOTPAHHUKH.
[TonynpaBuibHBIE MHOTOTPAHHUKHT
3Be3quaThie MHOTOTPAHHUKA

Kpucranmasr — mpupogebie MHOTOIPAHHUKKA

13




IIpakTnyeckas padora Ne 15 IlpaBuiibHble MHOTOTPAHHHUKH.

KonTpoabsnas padora Nel2. MHOrorpaHHHKH.

HUTOI'O 1 kype

120

Paznen 9. llponsBoanas

26

Tema 9.1. IlpousBoanas

Conep:kanue y4eOHOT0 MaTepuaJia

Yucsosele mocaenosaresbaocTH Ilpemen dncoosoi
II0CJIeIOBATEIbHOCTH

CyMmMma 0eckoHeuYHO# reOMeTPUUECKOI IIPOrPECCHH.

[Ipenen pyrrmmu Onpenesernne IPOU3BOIHOI].

Brraucienue mpon3BogHbIX. [T0OHATHE U BBIYMCICHUE POU3BOIHOMN N-T0
nopsinka uddepenuuponanue cioxuoit Gpynkuuu. JuddepenmpoBanue
obpaTHO# (yHKIIMH. Y paBHEHMEe KacaTeJIbHOU K rpaduKy PyHKITAH.
HccnenoBanue QyHKIMHA HAa MOHOTOHHOCTh. TOUYKH SKCTpeMyMa (QYHKIIUU
ux Haxoxaenue. [Toctpoenue rpagukoB GpyHkiwmii. Hanbombinee u
HAMMEHBIIIEC 3HAYCHHE HENPEPHIBHOW (DYHKIIMK HAa MPOMEKYTKE.

24

OK.5
OK 4

IIpakTuyeckas padora Ne 16 Boruncienue npenenoB pyHKIuM
IIpakTuyeckas pad6ora Ne 17 Borunciaenue npou3BoaHbIX
IIpakTnyeckas padora Ne 18,19 Ilocrpoenne rpadukos pyHkumi

KontpoabHasi padora Nel3. [IpaBuna u ¢popmyssl OTBICKaHUS IPOU3BOJHBIX
KonTposbnasi pa6ora Nel4 IlpumeHeHne NMpPOU3BOJHOW K MCCIIEIOBAHUIO

byHKIMiI

Pa3nes 10. Ctenenu u kopHu. CteneHHble PyHKIMU.

24

OK.6

Tema 10.1. CreneHu u KOpHHU.

Coaep:xxanue yueOHOro MaTepuaJia

[Tousarwue KODPHS] TI-1 CTEIIEHU U3 JeUCTBUTEIBHOTO YUCIIa
OyHKITUU y=vX ,AX CBOMCTBA U TpapUKU

CBoiicTBa KOPHS N-# CTEIIeHN

10

KonTposbnas padora NelS
Kopens N-ii crenexu.

Tema 10.2 CTteneHHEBIE
GyHKuum.

Copepxanue yueOHOro MmaTepuasa
[IpeobpasoBaHMe HPPAIMOHATIBHBIX BBIPAMKEHUN.
[TonsaTHeE cTeneHM C JIIOOBIM PAIMOHAJIBHBIM IOKA3aTeJIEM.

12




Crenennble (PyHKITUH, UX CBOMCTBA U IPadUKMH.
H3BjieueHne KOpHEH M3 KOMIIEKCHBIX YHCET .

IpakTnyeckas padora Ne2() Crenennble pyHKINH, UX CBOMCTBA H 2

rpauku 2

KonrposbHnas padora Nel6 1

Crenennble (yHKIMU
Pazjnen 11.Kpyruble Teaa 18 OK.5
Tema 11.1. Kpyrusble Tena Coaep:xanue yueOHOIro MaTepuaJia 17

Mumusap, KoHycC

Q@urypsl BpallleHus

Bsammuoe pacmniosiozkeHme cdephl U IIOCKOCTH

MHororpanHUKHY, BIUCAHHBIE B cepy

MHororpaHHUKHU, OITUCAHHBIE OKOJIO C)ephI

CedeHus TMJIMHIPA TIJIOCKOCTHIO

CuMMeTpus IIPOCTPAHCTBEHHBIX (PUTYDP

IIpakTnyeckas padoraNe 21 MHOrorpaHHMKH, BIHMCaHHbIC B 2

cepy

MHOrorpaHHUKH, ONNMCAHHBIE 0KO0JI0 c(ephl

KonTpoubnas pabora Nel7 Kpyrieie Tena 1
Pa3nea 12. [loka3zaTenbHas u jorapupmuyeckasi pyHKuuu 41 OK.5
Tema 12.1. IloxazatenbHaa u | Coaep:kanue y4eO0HOro MmarepuaJia 23
Jorapupmuyeckas pynkuuu | [TokasarenmbHas pyHKINSA, ee CBOMCTBA U Irpadpuk

Iloka3aTenpHBIE ypaBHEHUS U HEPABEHCTBA.

[TousTue sorapudgma .

Oyuriua y = loga x, ee cBoiicTBa U rpaduk

CsoticTBa JjorapudMoB

Kontpoabnasi padora Nel8. IlokaszarenbHas u sjorapupmudeckas GyHKIUN 1
Tema 12.2. Copnepxxanue yyeOHOro MmaTepuasa 16
Jlorapudpmuueckue Jlorapudmudeckre ypaBHEHUSA

YPaBHEHHS M HepaBeHCTBA.

Jlorapucpmudeckne HepaBeHCTBA
Ilepexo kK HOBOMY OCHOBAHUIO JIoraprdMma.




Jnddepennmupopanme moka3aTeIbHON
M JIOTaPUPMHUIECKOM (PyHKITII

KonTpoJsbHas padora Nel9. Jlorapudmuueckue ypaBHEeHUs U HEPABEHCTBA. 1

Jnddepennmupopanme moka3aTeIbHON

M JIOTaPUPMHUUIECKOM (PyHKITIIL.

IIpakTnueckas padora Ne22,23 I[loka3aTtenbHas u 2

Jorapupmuyeckasi QyHKIUs
Pasnen 13. [lepBooOpa3nasi u MHTErpaJ 21 OK4
Temal3.1. [lepBooOpa3nasi u Coaep:xxanue yueOHOro MaTepuaJia 20
HHTErpaJl IIepBooOpasuas. IlpaBuiia oTbIcKaHMA IEePBOOOPA3HEBIX.

Heormpenesennsrii muTETpa.

Omnpenenennsrit naterpas. ®opmyna Herona —JleiiOnuia.

Brorumcienune monanei mIOCKHUX (PUTYpP C IIOMOIIBI0 HHTErpaJsia

IIpakTuyeckas padora Ne24 BprumciieHue mjiomaaeid miockux ¢Guryp c 2

MOMOIILI) MHTErpaJia

Kountpoabnas padora Ne2(. IlepooOpa3Hasi u UHTETpal. 1
HToro 2 kypc 130
Paznen 14. O6beM U M1011AIb TOBEPXHOCTH 12 OK.8
Tema 14.1 O6bem u mmomans | Coaepxanue y4eO0HOro MmarepuaJia 11
MOBEPXHOCTH O0mem duryp B mpoctparctBe. O0beM IMIHHIPA

[Tpuaimo KaBanbepu

O0bem mupamMuIBI

O6beM koHyca

O0beMm mapa

[Inomans moBepxHOCTH

II1omans moBepxHOCTH IIapa

IIpakTuyeckass padora Ne 25, 26 Bbluucienne 00beMOB U IJIOUIA/EH 2

NMOBEPXHOCTH

KonTposbHas padora Ne21 OObem 1 miionaab NOBEPXHOCTH 1
Pa3ned 15. Jy1eMeHTbI MATEMaTHYeCKOH CTATHCTHKH, KOMOMHATOPHUKH M TEOPUH BEPOSITHOCTEH 10 OK.2
Tema 15.1. D1eMeHTBI Conep:xxanue yueOHOro MaTepuaJia 9

MaTeMaTHYeCKOM

Crarucrrueckasi 00padOTKa JaHHBIX .




CTATUCTUKHU, KOMOMHATOPUKH
U TEOPHH BEPOSITHOCTEH

IIpocreiiiine BeposSTHOCTHBIE 3a0AYH .

®opmysta buaoma Heiorora. Coueranus u pasMenieHus .
Crayuaitabie coObITusI U UX BeposTHoctu (CraTucTudeckass o0padboTKa
JIAHHBIX.

KonTpoabnas padora Ne22. DjieMeHTbl MaTeMAaTH4YECKOW CTAaTUCTUKH,
KOMOWHATOPHUKHU U TEOPUHU BEPOSITHOCTEH

IIpakTnyeckass padora Ne 25, 26 BpruucieHue 00beMOB W ILIOIIAAEH
MOBEPXHOCTH

Pa3znen 16. KoopanHatsbl 1 BEeKTOPbBI

23

OK.5
OK.6

Tema 16.1 Koopannartsl u
BEKTOPbI

Coaep:xanue yueOHOro MaTepuaJia

[IpssmoyrosibHAas cucTeMa KOOPAMHAT B IPOCTPAHCTBE
BekTtopsr B ipocTpaHCcTBE

Koopauuatsr BekTOpa

CraJssipHOe TIpou3BejeHIe BEKTOPOB

YpaBHeHMe IIJI0OCKOCTH B IIPOCTPAHCTBE

YpaBHeHMEe IPAMOI B IIPOCTPAHCTBE

22

IIpakTnueckas padora Ne 28 BekTopHblii MeTO/1 pelieHus 3a/1a4

KonTpoubsnas pabora Ne 23. KoopauHaTsl U BEKTOPBI

Pasnen 17. YpaBHeHus: M HepaB

encrBa. CucremMsl ypaBHeHl’lﬁ H HCPABCHCTB.

23

OK 4

Tema 17.1 YpaBHeHus u
HepaBeHcTBa. CHCTEMBI
YPaBHEHHI U HEPABEHCTB.

Copepxanue yueOHOro Mmarepuasa

PaBHOCHIBHOCTH ypaBHEHUH

OO11ime MeToIBI perlieHusT ypaBHEeHUH

Pemenne HepaBeHCTB ¢ 0JTHOI IEpEeMEHHOM
VpaBHeHUs 1 HepaBeHCTBA C IBYMS IIepeMEHHBIMU
Cucrembl ypaBHEHHUMN

YpaBHeHUs u HepaBeHCTBA C TapaMeTpaMu

22

IIpakTnueckas padora Ne 29,30 Cucrembl YypaBHeHMH U
HepaBeHCTB 4

KonTposbHas padora Ne 24. YpasHeHus u HepaBeHCTBa. CHCTEMBI
YpaBHEHUI U HEPABEHCTB

HTroro 3 kypc

68




304
KoucyabTanuu: 8
JK3aMeH 6
BCEI'O: 318

Jl1st XapaKTepUCTUKN YPOBHSL OCBOEHHS y4eOHOro MaTepualla UCIIOJIb3YOTCS Ceytole 0003HaueHus:
1 - o3HakoMuTENbHBIN (Y3HaBaHHUE PAHEE U3YUYEHHBIX O0BEKTOB, CBOMCTB);
2 - penpoIyKTUBHBIH (BBIOJIHEHHE AEATEIBHOCTH 10 00pa3ily, UHCTPYKIMU WIN MO pYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (IJITAHUPOBAHUE U CAMOCTOSITEIFHOE BBIITOJHEHHE ACATEIbHOCTH, pEIIeHUE MTPOOJIEMHBIX 3a]1a4)




3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILIUHBI

3.1. TpeOooBanussi K MHHMMAJIBLHOMY  MAaTEePHAIbHO-TEXHUYECKOMY

o0ecre4eHnIo0

Peanmuzanust y4eOHON AMCHUIIIMHBI TpeOyeT Haiuuus Yy4uyeOHOro KaOWHeTa

MaTCMAaTHUKH.

3.1.1. O6opynoBaHue Ka0MHETA MATEMATHKM:

Ne n/m HanmeHOBaHMe HMYILIIECTBA HNHB. Ne KoJa-Bo
1 Cron - 1
2 Kpecno  Ilpectmwx.  Matepuan  OOHMBKH: - 1

HCKYCCTBEHHasl KOxka. LIBeT oOMBKHU: YepHBIH.
3 Cron yueHumueckuit 2-Xx MecTHbBIH 6 Tp. - 15
1200*760*500. I1eT Oyk cBETIbI.
4 Cryn yuennueckuii 380%*460*400 6 rp. pocra - 30
S) [IIkonbpHas 10cKa - 1
6 WurepaktusHbiii koMmiutiekt IntelWrite 222101045614 1
7 Hoytoyk mopraruBubiii [I9BM  RAYDbook | 222101045657 1
Bi1010 ICL

3.2. UnpopMannoHHoe odecneyeHue 00yueHust

Yueonuku u yueonwvie nocoous

1) denpepanbHbiii 3akoH oT 29.12.2012 Ne 273-®3 «0O0 o0pa3oBaHHH B
Poccuiickoint @enepanum.

2) Ilpuka3z MunuctepctBa oopazoBanusi u Hayku P® ot 17.05.2012 Ne 413 «O6
yTBEpKJIeHUHU (eaepaibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAapTa
cpeaHero (ImoaHoro) o011ero oopa3oBaHusDy.

3) Ilpuka3z MunucrepcTBa ob6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHuid B IIpuka3 MwunuctepctBa oOpa3oBaHUsI W HayKu
Poccuiickoit @enepamuu ot 17.05.2012

Ne 413 «*“O06 yrBepxacHNN (eaepabHOTO TOCYJapCTBEHHOTO 00pa30BaTEeILHOTO
cTaHjapTa cpeaHero (IoJHOro) o0IIero 0opa3oBaHus .

4) Tlucemo [lenmaprameHTa TOCYJIapCTBEHHOW MOJUTHUKH B cQepe MOATOTOBKU
pabounx kaapoB u JIIO MunucrepctBa o6pazoBanus u Hayku PO ot 17.03.2015

No  06-259«PexkoMeHialiil  TIO OpTraHU3AlMU  TOJIYYEHHUS CpEeIHEro OOIIero



oOpa3oBaHHsl B TIpeleiax OCBOEHHUS 00pa3oBaTENbHBIX MPOrPaMM CpPETHETO
npoeccuoHanbsHOro0 00pa3oBaHus Ha 6a3e OCHOBHOTO OOIIEro 00pa30BaHus C
yuyeToM  TpeOoBaHMM  (efepanbHbBIX  TOCYJapCTBEHHBIX  00pa30BaTENIbHBIX
CTaHIApTOB M TMOJy4aeMoW mpodeccud WIH CHEIHATbHOCTA  CPEIHEro
po(heCCUOHATIBHOTO 00pa30BaHUs»

5) A.J.Mopakouu LII.B.CemenoB Maremaruka: Asnrebpa ©  Hayaja
MaTeMaTHYeCKOro aHaimu3a,reomeTpus 4.l ydueOHuK (0a30BbIil W yriyOJeHHBIH
ypoBHH) 10 kimacc —-M-2015. -462c.

6) A.I''Mopakosuy,Il.B.CemenoB = Marematuka: Anrebpa u  Hayaia
MaTEMaTUYECKOro aHaJIu3a,reoMeTpusl 4.2 3a7ayHuK (0a30BbI W yIiIyOJICHHBINA
ypoBuHn) 10 kimacc —M-2015. -342c.

7T)A.I''Mopakosuy,l1.B.CemeHoB Maremaruka: AnreOpa 151 Hayasia
MaTeMaTHUYeCKOro aHaiu3a,reomeTpus 4.l yueOHuk (0a30BbIil U yriyOJ€HHBIN
ypoBHH) 11 kimacc -M-2015. -462c.

8)A.I'.Mopakosuy,I1.B.Cemenon Maremaruka: AnreOpa 151 Hayasia
MaTEeMaTHYECKOTr0 aHalIu3a,reoMeTpusi 4.2 3aJauHuK (0a30BbIM U yIiTyOJIEHHBIN

ypoBHH) 11 kimacc -M-2015. -261c.

9)A.I''Mopakosuy, 1.M.CmupHoBa u nap.Martematuka 10 kmacc, ydeOHUK Jyis

y4daluxcsi 001eo0pa3oBaTeNbHBIX yupexaeHuit ( 6a3oBbIii ypoBenb), M.- 2013.-

430c.

10)A .I''Mopakosuy ,JI.M.CmupnoBa u np. Marematuka 11 kiacc, ydeOHUK 7151
ydamuxcsi 001meo0pa3oBaTeNbHBIX yupexkaeHuii ( 6a30BbIidi ypoBeHb), M.-2013.-

416¢.

11) JI.C.Atanacsn ,B.®.byry3oB ['eomerpusi 10-11( 6a3oBbIii U mpodrIbHBIN

ypoBHM,M.-2015.-255¢.

JlonosiHUTE ILHAS JIUTEpPATYpa
1. bawmaxos M. HM. Marematuka: y4eOHHK IJIsi CTYZ. YUPESXKICHHA CpEI.

npod. obpazoBanus. — M., 2014.-251c.
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. bawumarxoe M. HU. Marematuka. COoOpHUK 3a7ad  NPOQPHUIBLHOM
HaIpaBJICHHOCTH: y4el. mocobue s CTyHd. YUIPEeKISHUH cpen. mpod.
obpazoBanusi. — M., 2014.-220c.

. bBawmaxose M. U. Marematuka. 3amadHuk: yde0. mocoOue i CTY/I.
yUpexKJIeHHH cpe. pod. obpazoBanus. — M., 2014.-214c.

. Bawmakoe M. 1. Matemaruka. DJIeKTPOHHBIA y4€0.-METOJI. KOMIUICKC JIJIs
CTYI. YUpeKIeHui cpea. mpod. oopazoBanus. — M., 2015.-212c.

. Bawmakoe M. U. Matemartuka (6a30BbIif ypoBeHb). 10 kimacc. — M., 2014.-
212c¢.

. Bawumaxose M. U. Matemartuka (6a30BbIif ypoBeHs). 11 kimacc. — M., 2014.-
206c¢.

. Bawmakos M. . Anrebpa u Hauana aHanu3a, reomerpus. 10 kimacc. — M.,
2013.-201c.

. bawmaxos M. U. Matematuka (6a30Bbiii ypoBeHb). 10 kimacc. COOpHHK
3amad: yue6. mocobue-M.2012.-259c¢.

. bawmaxos M. U. Matematuka (6a30BbIiii ypoBeHs). 11 kmacc. COOpHHK

3a1ad: yueb. mocobue-M.2012.-289c¢.

10.7yces B. A., I pueopwes C. I'., Heoneuna C. B. Matemartuka 1j1st ipodeccuit

U CHOCHHAIBHOCTEH COLMUATBHO-DPKOHOMHYECKOTO MPOQMIsl: Y4eOHUK st

CTY]I. YUpEKJIeHUH cpen. nmpod. oopazosa Hus. — M., 2014-414c.

11.hawmaxose M. H. MaremaTtuka: KH. JJIsl TIperogaBaTesIsi: METOI. IMOCOOue.

— M., 2013-189c.

12.hawmaxoe M. HU., ILvicanos III. M. Meroaudeckoe IOCOOHE IS

moarotoBku Kk EI'D. — M., 2011-162c.

HNuTepHeT-pecypcesl

www. fcior. edu. ru (Mudopmanmonusie, TPEHUPOBOYHBIC U KOHTPOJILHBIE

MaTepualbl).

www. school-collection. edu. ru (Enunast kosuiekiuu nudpoBbIX

00pa3oBaTeNbHBIX PECYPCOB).
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4. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUWS YYEBHOUN

JAUCHUIIJINHBI
KoHnTponis # omeHka pe3ylbTaTOB OCBOCHHS  Y4€OHOH  JIUCHUILIMHBI
OCYILIECTBIISIETCA MpenojaBaTeieM B MPOIECCEe MPOBEICHUS  ayJAUTOPHBIX

BaHHTHﬁ, TCCTUPOBAHU:, a4 TAKIKC BBIIIOJIHCHUA O6yIIaI-0HII/IMI/IC$I HHAWBUIYAJIBbHBIX

Y TPYNIOBBIX 33JJaHUN, KOHTPOJIBHBIX PadOT.

JJIeMeHTbI ®opMbl U METOAbI

Pe3ybTaThl 00yUeHus KOMITeTeH Uil KOHTPOJII M OLEHKH
(ocBOeHHbIE yMEHMSI, YCBOCHHbIC 3HAHMS) pe3y/abTaToB

00y4eHus

1 2 2
Jluunocmmuwvix

—pa3BuUTHE JIOTUYECKOTO Mmbiaienus, | OK 4. pewenue 3adau  na
MPOCTPAHCTBEHHOTO BooOpaxeHusi, | OCyIecTBIsATh 102Uy, pewenue
AITOPUTMUYECKON KYJIbTYphl, KPUTUUYHOCTHU | IIOUCK | ypocmpancmeentbix
MBIIIUICHUSI HA YPOBHE, HEOOXOAMMOM JJIsl | HCTIOJIb30BAHUE 3a0au no 2eomempui;
Oymyriei npodeCCHOHANIBHON | HH(pOPMAIIUH,
NEATEIIbHOCTH, TUTSt MPOJOIKEHUS | HEOOXOAUMON ISt
o0pa3oBaHus U 3¢ HEKTUBHOTO “peuienue
caMmo00pa30BaHus; BBITIOJTHEHUS NPpAKMULeckux
— OBNIAJICHHEC MATEeMATHYCCKMMH 3HAHMAMH | mpodeccHoHanbHbIX | /P HMePO6 us
U YMEHUSIMU, HEO0OXOTUMBIMH B | 33744, NOGCEOHESHOU HCUSHU;
MOBCEIHEBHON  KW3HU, JUISI  OCBOEHHUS | MpodeccHoHaIbLHOTO
CMEKHBIX €CTEeCTBEHHO -HAYYHBIX | U JUYHOCTHOTO
JTUCHUILINH u JTUCUUIUIMH | pa3BUTHSL.

-anaiuz  pabomsl 8
npodeccuOHAIbHOTO MUKIIA, s moydenust | OK 6. Paborats B

epynnax;
oOpa3oBaHusi B 00JacTsIX, HE TPEOYIOMIMX | KOJIJIEKTUBE U
yTIIyOJIeHHOM MaTeMaTUYECKOU | KOMaH/IE,

22




MOJITOTOBKU;
—— TOTOBHOCTh K KOJUIEKTUBHOUN padoTe,
COTPYIHUYECTBY CO CBEPCTHUKAMH B
00pasoBaTenbHOM, OOIIECTBEHHO TOJIC3HOM,
y4e€OHO-UCCIIEeI0BATENbCKOM, MPOEKTHOU H

APYIrux BUAAX ACATCIIbBHOCTHU,

3¢ pekTUBHO
o01IaThCs c
KOJUIETaMH,
PYKOBOJICTBOM,

MOTPEOUTEISIMHU.

Memanpeomemmnuix

— YMCHHC CaMOCTOATCIBbHO OIPCACIIATD

Ocian ACATCIBHOCTH M COCTABJIATDH IIJIAHBI

ACATCIBHOCTH, CaMOCTOATCIIBHO
OCYHICCTBIIATD, KOHTPOJHUPOBATH 51
KOPPCKTHUPOBATb ACATCIBHOCTD,

MCITI0JIb30BaTh BCE BO3MOKHBIE PECYPCHI IS

JOCTH)KCHUU  IIOCTABJICHHBIX LEIeU U
peanu3anuu IIJJAHOB NEATENbHOCTH;
BBHIOMpATh  YyCIENIHbIE  CTpaTeruu B

Pa3INYHBbIX CUTYAlIUAX

—yMEHHWE TPOAYKTUBHO  OOmMATBCA U
B3aMMO/ICICTBOBATH B rporecce
COBMECTHON  JIEATEIBLHOCTH, YyYHUTHIBAThH
MTO3UIIAN TPYTUX YYaCTHUKOB
nesTeabHOCTH, A((EKTUBHO  paspemarhb
KOH(DJIUKTHI;

— BIIaJICHHE HaBbIKAMHU TO3HABATEIbHOM,
y4e0HO-UCCIEIOBATEILCKON M TPOCKTHOM
NEATeIbHOCTH,  HaBBIKAMHU  Pa3pEIICHUS
npoOJieM; CIIOCOOHOCTh M TOTOBHOCTH K
METOI0B

CaMOCTOSITEIbBHOMY ~ TIOMCKY

OK 6. PaGotath B
KOJUJIEKTHBE U
KOMaH/Ie,

3¢ pexTuBHO
oO1aThcs c
KOJUIETaMH,
PYKOBOJICTBOM,
MOTPEOUTEISIMHU.
OKS.
CamocTOoSITENBHO
OTIpeNeNATh 3aJadu
npoeccuoHanbHOTO
U JUIHOCTHOTO
pa3BUTHS,
3aHUMAThHCS
caM000pa3oBaHKEM,
OCO3HaHHO
TUTAHUPOBATh
MOBBIIIICHUE
KBaJTU(DUKAIIAH.

OK 5. Ucniosip30BaTh

-n0020MO6KA

peghepamos.

-aHamu3

epynnax,

~AHAIU3

npoexkma.

pabomwi

6

paszpabomxu
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pelieHus NPAaKTHYECKUX 3aja4, | ”HPOPMAIMOHHO-
PUMEHEHUU pa3IMYHBIX METO/IOB | KOMMYHHKAIIMOHHbBIE
NO3HaHMS; TEXHOJIOTHH B
—  TOTOBHOCTh M  CIIOCOOHOCTh K | MpodeCCHOHATBHOU
CaMOCTOSITENIbHOM ~ MH(QOPMAIIMOHHO  — | IEATEIHHOCTH.
[IO3HABATEJIbHON JI€ATEIbHOCTH, BKIIIOYAs
YMEHUE OpPUEHTUPOBATHCS B PA3IHYHBIX
UCTOYHUKAX HH(OpMALUU, KPUTUYECKU
OLICHUBATH U UHTEPIIPETUPOBATD
MH(OPMAIUIO, TIOJYYaEMYIO0 U3 Pa3IMYHBIX
VICTOYHHKOB;

— BJAJCHHE HAaBBIKAMHM I[103HABATEIbHOU
pedrekcu Kak OCO3HAaHUS COBEPIIAEMBIX
JNEHCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX
pe3ynbTaTOB U OCHOBAHUM, T'PAHUI] CBOETO
3HAHUS U HE3HaHUs, HOBBIX
MO3HABATENIbHBIX 3a/lady M CPEACTB ISl HX
JOCTHKEHUS,

— LEJNEYyCTPEMJICHHOCTh B IIOMCKax H
NPUHATUU PELIEHUN, COOOPa3UTENBHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
IpeCTaBIICHU; CIIOCOOHOCTH

BOCIIPUHUMATh KPAacOTy U TAPMOHHIO MUPA;

Ilpeomemmnuix
-c(hOpMUPOBAHHOCTD MPEJCTABICHUH O OK 5. Ucnonb3oBaTh
MaTeMaTHKe KaK YaCTH MUPOBOU KyJIbTYphl | HH(DOPMAIMOHHO- - TEKyIIUH KOHTPOJIb B
Y MECTE MATEMATUKU B COBPEMEHHOU KOMMYHHUKAIIMOHHBIC ¢opme ycrHOTO
LIMBUJIN3AIAH, CIOCO0aX OMKMCAHUS SBJICHUH | TEXHOJIOTHUH B | OIIpOCa,
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pearbHOro MUpa Ha MATEMATHYECKOM
SI3BIKE;

— c(hopMUPOBAHHOCTH MPEACTABICHUM O
MaTeMaTHYECKHUX MOHATHUIX KaK
BOKHEHUIINX MAaTEMAaTUUECKUX MOJICIISIX,
MO3BOJIAIOLIMX ONKCHIBATH U U3y4aTh
pa3HbI€ MPOLECCHI U SBJIICHUS; TOHUMAaHUE
BO3MO>KHOCTH aKCHOMATHYECKOTO
MIOCTPOCHUSI MATEMATUYECKUX TEOPHIA;
—BJIaJICHUE METO/IAMH JI0Ka3aTeNIbCTB U
aJIrOPUTMOB PEUIEHUS, YMEHHUE UX
MPUMEHSITh, TPOBOJIUTH 1I0KA3ATEIIHHBIC
paccyXIeHus B X0JI€ PELICHUS 3aay;
—BJIQJICHUE CTAHJAPTHBIMU [TPUEMAMU
pelIeHUs] pallMOHAIBHBIX U
UppalMOHaIbHBIX, I0KA3aTEIIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUI U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
porpaMm, B TOM YUCJIE JJIsl TOMCKA MYTH
pELIEHUS U WILTIOCTPALIUU PEIICHUS
YPaBHEHUI U HEPABEHCTB;

— c(pOpMHUPOBAHHOCTH MIPEACTABICHUIN 00
OCHOBHBIX MOHSTHUSAX MaTeMaTHYECKOTO
aHaju3a U UX CBOMCTBAX, BaJCHUE
YMEHHUEM XapaKTEpPU30BaTh MOBEICHUE
GyHKIIHNA, UCTIOTH30BAHUE TTOJTYICHHBIX
3HAHUU JJIs1 OMTMCAHUS U aHAJIN3a PeaTbHbIX

3aBUCUMOCTEH;

npodeccuoHaaIbHON
NEeSATETHLHOCTH.

OK4. Ocy1iecTBIsITh

TTOUCK u
MCIIOJIb30BaHUE
uHpopmaruu,
HEOOXOAMMOW ISt
3¢ PeKTUBHOTO
BBITIOJIHEHUS
po¢heCCUOHATBHBIX
3ajad,

PO ECCUOHAIBHOTO
U JUYHOCTHOTO
pa3BUTHSL.

- DKCTIEPTHAsI OI[CHKA
pe3yNbTaToB
JESITEIIBHOCTH
oOydaromierocs B
MPOLIECCE OCBOCHUS
o0pa3oBaTeIbLHOM
MIPOTPaMMBbI; Ha
MPAKTHYECKUX
3aHATHUSX;

- BHEAYIUTOPHAS
CaMOCTOATEIbHAs
paboTa, BBIMIOJIHEHHE
WHIVBHUTyJTbHBIX
MIPOSKTHBIX 3aaHU;
- TECTUPOBAHUE TI0
TEME;

- IoMaIlHsis pabora;

- peleHue
MPAKTHYECKHUX 33724 C
HaTJIATHBIM
MPEICTaBICHUEM
pE3yNbTATOB;

- OATOTOBKA JTOKJIaaa
uim pedepara;

- IOJITOTOBKA

Mpe3eHTAall1u;

- IPOAHAIN3UPOBATH

OCHOBHBIC
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—— BJIAJICHUE OCHOBHBIMHU IOHATUSIMHU O
IJIOCKUX U MTPOCTPAHCTBEHHBIX
reOMETPUYECKUX PUrypax, X OCHOBHBIX
CBOMCTBaX; C(hOPMHUPOBAHHOCTH YMCHHUS
pacrno3HaBaTh reoMeTpudeckne Gurypsl Ha
yepTexkKax, MOJEISAX U B PEATbHOM MUPE;
MIPUMEHCHUE U3YUYECHHBIX CBOKCTB
reoMeTpudeckux Guryp u Gopmys s
pelLIeHUsI TEOMETPUYECKUX 3a/1a4 U 3a]1a4 C
MPAKTUYECKUM COJICPKAHUEM;

—— c(pOpPMUPOBAHHOCTH MPEJCTABICHUMN O
rpoueccax v sIBICHUSAX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAJIbHOM MUpE,
OCHOBHBIX MOHSTHSX 3JIEMEHTAPHOU TEOPUU
BEPOSITHOCTEW; YMEHUN HAXOAUTh U
OLICHUBATh BEPOATHOCTU HACTYIICHUSA
COOBITUH B POCTEUIINX MPAKTHUECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU
CIIyYallHbIX BEJINYMH;

—— BJIaJICHUE HABBIKAMHU HCIIOJIb30BaHMUS
TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAMM IPH

pelieHun 3aaad

HOPMAaTUBHO-IIPABOBLIC

aKThl;

- UTOIroBasA aTTCCTallusid

B hopMe dK3aMeEHA
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5. MPOEKTHASA AEATEJBHOCTD 11O IUCHUIIVINHE
MATEMATHKA.
TeMbl MPOEKTHOM NESITEIBHOCTH CTYICHTOB:
1. TlapamienbHOE IPOEKTHPOBAHUE.
2. T'paduyeckoe pelieHrne ypaBHEHU 1 HEPABEHCTB.
3. IlpaBuibHbIC U ONTYIPABUIBLHBIE MHOTOTPAHHHUKHY.

4. KoHnyeckue ceueHus U UxX IMPUMCHCHUC B TCXHHUKEC.

AHHOTALIUA K ITPOEKTY «ITAPAJUIEJIBHOE ITPOEKTUPOBAHUEY.

Hear paboThl: uccienoBaTh 00JAaCTh MPUMEHEHHUS MapauieIbHOIO
IIPOEKTUPOBAHUSI B CTPOUTENBCTBE U MAIIMHOCTPOCHHH.

Meroabl HMcCCIeIOBAHMSA: U3YYCHHE TEOPETUUYECKOTr0 MaTepHara,
COOTHECEHHE METOJOB W CBOMCTB IAPAJUICIBHOIO INPOEKTHUPOBAHUS C
IOCTPOCHHEM  TPOEKUMH B  HMHXKEHEpHOM  Trpaduke, HCCIECIOBaHUE
UCIIOJIb30BAaHUSI  OPTOTOHAJIBHBIX NPOEKIUI MpU PEIICHHH pealbHBIX
IPUKIAJAHBIX 33a4 B CTPOMTEIBCTBE U MAIIMHOCTPOCHHUM, CAMOCTOSITEIbHAs
paboTa Mo peleHUIo MPUKIIAIHBIX 33]1a4 C OMMCAHUEM CIIOCOOOB PEIICHUS.

OcHOBHbIe Ppe3yJbTaTbl: B pe3ylbTaTe BBINOJHEHUS PabOTHI
IUIAHUPYETCS YCTAHOBUTH, YTO MApaJUIEIbHOE IPOEKTUPOBAHHME IIMPOKO
UCIIOJIB3YETCSl HE TOJIBKO JIJISl M300paKeHHUsI MHOTOTPAHHUKOB M KPYTJIbIX TEN B
IUIOCKOCTH, HO M TPHU PELICHWH MNPUKIAIHBIX 334a4 B CTPOMUTEIBCTBE U
MAaIllMHOCTPOEHUHN, C ONOPOM HAa CBOMCTBA MapaJuIe]IbHOW M OPTOTOHAIBHOMN

IMPOCKIHWHU PCIIAOTCA PA3JIMUYHBIC IIPUKIAAHBIC 3a/la4M B OTHUX 00acTAX.
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AHHOTALIUA K ITPOEKTY «' PAONYECKOE PEILIEHUE
YPABHEHUI 1 HEPABEHCTB>.

Heab: BoisicHuTh npenMyiiecTBa rpapuyeckoro crnocoda peueHus
YPaBHEHUM U HEPABEHCTB.

3apaum:

o  CpaBHUTH AaHAIUTUYECKUH U TpaPUUECKUN C1IOCOO
pElIeHNs] YPaBHEHHI U HEPABEHCTB.

o  O3HaKOMHTBHCS B KaKUX CIydasx rpaduueckuii cnocod umeer
PEUMYIIECTBA.

o  Paccmotpers penieHne ypaBHEHUN ¢ MOZYJIEM U IapaMETPOM.

AKTYaJIbHOCTBh MCCICAOBAHUS: AHAIN3 MaTepuaa, MOCBAILEHHOTO
rpauuecKoMy pEelICHUIO0 YPABHEHHUI U HEPABEHCTB B YUEOHBIX MOCOOMSX
«Anrebpa 1 Havyajla MaTEMATUYECKOTO aHaJIN3a» Pa3HbIX aBTOPOB, YUET LesIer
U3y4EHUs JaHHOU TeMbl. ATak ke 0043aTeNbHBIX Pe3yIbTaTOB 00yUEHUS,
CBS3aHHBIX C PACCMaTPUBAEMOU TEMOM.

OcHOBHBbIE Ppe3yJbTaTbl: B pe3ylbTaTe€ BBINOJHEHUS PabOTHI
IJIAHUPYETCS YCTaHOBUTH, YTO rpaUUYECKUil METOJ pPELICHUS YpPaBHEHHUH U
HEpaBeHCTB HauOosiee yIOOHBII M3 METOJOB pELICHUS JaHHBIX 3ajad.
[Tonbopka u pa3paboTka >(PGEKTUBHBIX METOJOB PEIICHHsS ypaBHEHUH U

HCPABCHCTB B 3aBMCUMOCTH OT THUIIA PCHIACMBIX 3a1a4.

28



AHHOTALIMA K ITPOEKTY «IIPABUJIBHBIE U ITOJIYIIPABUJIbHBIE
MHOI'OI' PAHHUKN».

Henp mnpoekra: wn3yuuth TeMy «lIpaBWiIBHBIE W IOIYIIPaBUIIBHBIC
MHOT'OTPAHHHUKW.

3agaHus VIS MCCJIEJ0BAHUA: B IIPOLIECCE BBINIOJIHEHUS IPOEKTA
oOydaromuecss  CaMOCTOATEIbHO  HAXOAAT  MCTOYHMKM  MH(pOpMauuu,
AHAIIM3UPYIOT €€ U JENAI0T COOTBETCTBYIOIINE BBIBOIBI.

OcHoBHBIE pe3yabTaTbl: B Ipolecce pabdoTbl HaJ MPOEKTOM Yy
oOydJarouuxcsi pa3BUBAETCS CAMOCTOSITENIBHOE KPUTHUYECKOE MBIIUICHHE B
noucke HoBoW uH(popmanuu. B pe3ynabTaTe BBINOJHEHUS aHHOW pPabOTHI
IUIAHUPYETCSA  JIydlllee I[OHMMAaHWE M YCBOCHUA Marepuanga II0 TeMe
«IIpaBunpHbIE 51 ITOTYTIPaBUIIbHBIE MHOT'OTPaHHUKHN, pas3BuTHE
IPOCTPAHCTBEHHOIO MBIIIJICHUS,, BOOOPa)KE€HHUsS, Ppa3BUTHE IIO3HABATEJIbHOM
NESATEIbBHOCTH B XOJie¢ pabOThl C NPOCTPAHCTBEHHBIMU (UTYpaMH, YMEHHUE

paboTaTth ¢ KOMIBIOTEPHBIMHU IIporpammaMmu, mnpoektupyomue 3D moxpenu

buryp.
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AHHOTALIUA K ITPOEKTY « KOHUYECKHUE CEHEHUA 1 X
[NPUMEHEHUE B TEXHUKE».

Heab: u3y4uTh OCHOBHBIE KIACCH(UKAIUU KOHMUECKUX CEUCHHH U X
MIPUMEHEHUE B MEKTYHAPOIHOU MPAKTHUKE.

3agaumM: paccMOTpPeTh OCOOEHHOCTH MPUMEHEHHS OCHOBHBIX METOJIOB
KJIaCCU(UKALIMU TOBAPOB B MEKIYHAPOTHOU MTPAKTHKE.

JIns TOCTMXKEHWs TOCTABJICHHOW LIEIM W PEaju3alliy BbIIICYKA3aHHBIX
3alady B paboTe MpPENIoNaraloTcs Kak HCIOJIb30BaHUE TAKMX METOHOB Kak:
aHalu3, CHHTE3, [UIAHUPOBAHUE  NPOTHO3UPOBAHHME, CUCTEMHBIA U
KOMIIJIEKCHBIE TTOJIXO0/1bl, AHAIUTUYECKO-MAaTEMAaTUYECKUE METOBI U T. II.

OcHoBHBIEC pe3yJabTaTbl: B Ipolecce padoThl HaJ MPOEKTOM Y
o0Oy4aroluxcsi pa3BUBAETCS CaMOCTOSITENIBHOE KPUTUYECKOE MBIIUIEHUE B
noucke HOBOW uHpopManuu. B pesynabTaTe BBIIOJHEHUS IJaHHOW pabOThI
IUIAaHUPYETCs  JIyyllee TMOHMMaHWE M YCBOGHHMS MaTepuaja 1o TeMe
«KoHnueckue  CedeHMs», pPa3BUTHE  IIPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
BOOOpaX€HUs, pa3BUTHE TMO3HABATEIBHOW JESITENIbHOCTH B XOA€ padOThI C
IPOCTPAHCTBEHHBIMH  (UTypaMH, yMEHHE paboTaTh C KOMIIbIOTEPHBIMU

nporpammamu, npoekrupytomme 3D monenu guryp.
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