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1. MACIIOPT IMPOT'PAMMBI YUEBHOI JUCLUITIINHBI
MATEMATHUKA

1.1. ObsacTh NpuMeHeHHs MPOrPaAMMBbI

Pabouas nporpamma yueOHOM AUCIUILUIMHBI MaTeMaTHKA SBJISETCA YaCThiO OCHOBHOM
npodeccHoHaIbHOM 00pa3oBaTenbHON mporpammbel B coorBercTBuu ¢ ®I'OC Ilo
[IICC3 43.02.15 Tosapckoe u kouautepckoe aeno (TOI1-50)

1.2. MecTo0 AUMCHMIUIMHBI B CTPYKType OCHOBHOI mpodeccHoHAIbHOI
o0pa3oBaTeJIbHOII MporpaMmMbl: JWCIMIUIMHA BXOAUT B 00IIc00pa3oBaTEeIbHbIN

THKJI.

1.3. Hesun u 3agayum AUCUHUILVIMHBI — TPeOOBAHUS K pPe3yJbTATaM OCBOEHHS
AUCIUTLITHHBI

OcBoenune coaepkanus ydeOHOH mucnuInIMHB «Maremartnkay o0ecreunBacT
JTOCTKEHUE CTYNCHTAMH CIICAYIOMNX Pe3yibmMamaos:

* IUYHOCIMHDIX:

— pa3sBHTHC JIOTHYECKOTO MBINIJICHUSA, TPOCTPAHCTBEHHOTO  BOOOPAKEHUA,
ANTOPUTMHUYECKONW KYJBTYPhl, KPUTUYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOIUMOM
utst Oyayieit mpodecCHOHANBHOM AEATEIFHOCTH, IS IPOJAOIKEHUS 00pa3oBaHUs 1
caMo00pa3oBaHMms;

— OBJIAJICHAC MaTEeMAaTHUYCCKUMH 3HAHWUSAMHW UM YMCHHUAMH, HEOOXOJAMMBIMH B
MOBCEAHEBHOM KW3HU, JUTSI OCBOSHUS CMEKHBIX €CTECTBCHHO -HAYYHBIX JAUCITUTUTAH
1 THCIUIUIAH TPO(ECCHOHAIEHOTO ITUKIIA, T TMOJIyYeHHsT 0Opa3oBaHUsI B 00JIACTSX,
He TpeOyronmx yriy0JeHHOW MaTeMaTHYeCKON MOJArOTOBKY;

—— TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYAHMUECTBY CO CBEPCTHHKAMH B
00pa3oBaTeNbHOM, O0IIECTBEHHO MOJIE3HOM, YUeOHO-MCCIEI0BATEILCKOM, TPOSKTHOM
U IPYTHUX BUJAX ICATCITHHOCTH,

. MemanpeOMemH biX:



— YMEHHME CaMOCTOATEIIBHO OMPEACNATh LENN ACATEIbHOCTH U COCTABJIATH ILJIAHBI
JNEATENBHOCTH, CAaMOCTOSATENIBHO OCYIIECTBIIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
JNEATENBHOCTD, HCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHl A JNOCTHKEHUH
MOCTABJICHHBIX LIEJICH W Pealin3aluy TJIAHOB JICSITEIbHOCTH, BHIOMPATh YCIECIIHbIC
CTPATETUH B PA3JIMYHBIX CUTYALUAX,

—YMEHHME MPOAYKTUBHO OOIATHCS U B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NEATENHHOCTH, YAUTHIBATH TTO3UIIAH JPYTUX YIACTHUKOB JACATEITbHOCTH, 3PHEKTHBHO
paspemarb KOH(IHKTHI,

— BJIQJICHUE HABBIKAMHU TMO3HABATEJIbHOM, YU4€OHO-UCCIEA0BATEIBCKOM U NPOSKTHOM
JEATEIIbHOCTH, HABBIKAMM Pa3pelICHUss MPoOJieM; CIMNOCOOHOCTh W TOTOBHOCTH K
CaMOCTOATEIPHOMY TMOUCKY METOJOB PELICHUS MPAaKTHYECKUX 3a7a4, NPUMECHEHUH
PA3IMYHBIX METOAOB MO3HAHMUS,

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATENbHON  WH(OOPMAIMOHHO —
MO3HABATEIPHOW AEATEIIBHOCTH, BKIIFOYAsd YMEHHE OPUECHTUPOBATHCSA B PA3TMUYHBIX
UCTOYHHUKAX WHGOPMAIMKM, KPUTHUYCCKH OIEHWBATh W  HMHTEPIPETHPOBATH
HH)OPMAITHIO, TTOTYYIaeMYIO W3 PA3IMYHBIX UCTOYHUKOB,

— BIIQJICHUE HABBIKAMW TMO3HABATEIBHOW pedriekchu Kak OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUM WU MBICIUTEIBHBIX MPOLECCOB, UX PE3YJAbTATOB M OCHOBAHWM, TPaHUILL
CBOCTO 3HAHWS W HE3HAHMS, HOBBIX IMO3HABATEIBHBIX 33a4 W CPEACTB IS WX
JOCTHKECHUS,

— IIEJICYCTPEMJIEHHOCTh B TMOWCKAX W MNPUHATHUU PEIICHUH, COOOPa3UTEIbHOCTh U
WHTYULUS, PA3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEACTABJCHUN,  CIOCOOHOCTH
BOCMPUHUMATH KPAaCOTY U TAPMOHUIO MHUPA,

* NPEOMEHIHDIX:

— c(hopMUPOBAHHOCTH MPECTABICHUI O MAaTEMATHKE KaK YaCTH MUPOBOH KYJIbTYPHI
U MECT€ MATeMaTUKU B COBPEMEHHOW IMBWIM3ALMH, CIOCO0aX OMUCAHUS SBJICHUN
pPEaATbHOTr0 MUPA HA MAaTEMATHYECKOM SI3BIKE;

—  c(OpMHUPOBAHHOCTh TPEACTABJICHUH O MaTEeMaTHUYECKHUX TOHATHIX Kak

BAXXHCHIIIMX MaTEMATHUYCCKHX MOACIAX, IIO3BOJIAIOIMKUX OIHMCBIBATL M HMU3Y4YdThb



pa3HbIE TIPOLECCHI W SABJICHUA, IMOHUMAHUE BO3MOKHOCTM AKCMOMATHUYECKOTO
MOCTPOEHUA MATEMATUUECKUX TEOPUM,

— BJAQJCHUE METOJAMH J0KA3aTeJIbCTB W AJTOPUTMOB PEIIECHUA, YMEHHE UX
MPUMEHATH, TPOBOJUTD TOKA3ATEIIbHBIE PACCYKIACHUA B XO/€ PEIICHUS 3a1a4,

— BJIAJICHUE CTAHIAPTHBIMU NPUEMAMHU PEIICHUSA PALMOHAIBHBIX U UPPALMOHAIbHBIX,
MOKA3aTEJIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUM W HEPABEHCTB, HX
CHUCTEM; HCIMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX NPOTPaMM, B TOM YHCIE A
MOUCKA ITYTH PELIEHUA U WUTKOCTPALMK PELIEHNUS YPABHEHUN U HEPABEHCTB,

— ¢(opMUPOBAHHOCTH TPEACTABICHUNA 00 OCHOBHBIX TOHATHSIX MaTEMaTHYECKOTO
aHaJM3a ¥ MX CBOMCTBAX, BIQ/JICHHE YMEHHUEM XapaKTePU30BaTh MOBEACHHUE (DYHKITHM,
WCTNIOJIb30BAHUE TOJYYEHHBIX 3HAHUW JUIA OINKUCAHUA W aHAIM3Aa PEaAJIbHBIX
3aBHUCHMOCTEH,

— BJAJCHUE OCHOBHBIMM MOHATHAMHA O IUIOCKMX MW  IPOCTPAHCTBEHHBIX
r€OMETPUIECCKUX (PUTYpaX, UX OCHOBHBIX CBOWCTBAX;

- c(hOPMHPOBAHHOCTh YMCHHSA paCloO3HaBaTh TEeOMETpPHUECKHEe (UTYpPHl Ha
yepTekax, MOAEIAX W B PEAJIbHOM MHUpPE, MNPUMEHEHHE W3YUYEHHBIX CBOMCTB
reoMeTpuieckux ¢uryp u GopMys I perieHrus reOMETPHUSCKUX 3a7ad W 3a71a49 C
MPAKTUYECKUM COJEPIKAHUEM,

— c(hOpPMHPOBAHHOCTh TPEACTABIICHUNA O TMpoOIeccaX W SBICHUAX, WMEIOIMNUX
BEPOATHOCTHBIA XapakTep, CTATUCTHUUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHPE,
OCHOBHBIX MOHATHAX JJIEMEHTAPHON TEOPUHU BEPOATHOCTEW, YMEHMH HAXOAUTh W
OLICHUBAaTh BEPOSTHOCTA HACTYIJICHUS COOBITUH B NPOCTEHIINX MPAKTUUECKUX
CUTYalMAX U OCHOBHBIE XapPAKTEPUCTUKU CIIYUYANHBIX BEJIUYHH,

— BJIQJICHUE HABBIKAMU HCHOJIB30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMm MIpU
peLIEHnH 3a1a4.

Brinycknauk, ocsousiuii IIICC3, nomken obnagaTs 00IMMMH KOMIIETEHIIASIMU,
BKJIFOUAIOIIUMU B ¢€0s1 CHOCOOHOCTD:
OK 4. OcymiecTBisaTh MOWCK W WCIONB30BaHUE WH(MOPMAIMK, HEOOXOIUMOU s

3¢ PEeKTUBHOTO BHIMOJHCHUS NPOGECCHOHANBHBIX 3a7a4, MPOPECCHOHATLHOTO W

JIMYHOCTHOI'O PAa3BHUTHA.



OK 5. HcnombzoBaTh WHGOPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B
IpoheCCHOHAIIEHOM JICSITEIIPHOCTH.
OK 6. Paborats B koyiekTHBe M KOMaHne, d(PPeKTHBHO 00mMAThCA ¢ KOJUIETaMH,
PYKOBOJICTBOM, TTIOTPEOUTEAMHU.
OK 8. CamocTosATeIbHO ONpEaeiaTh 3aaaun IPo¢deCCHOHAILHOIO M JIMYHOCTHOIO
Pa3BHUTH, 3aHWMATHCS CaMOOOpPa30BAaHWEM, OCO3HAHHO IUIAHWPOBATH TOBHIIIICHHE
KBAJTH(PUKAIIHH.

Jlna jmydimero ycBOCHHsS ydeOHOTO Marepuana €ro M3JI0KeHHE HEoOXOIUMO
MPOBOJUTh C TPUMECHCHHEM  TEXHWYECKAX  CPEACTB  OOydeHHWsS, BHICO-,

AyauoMaTcpruaioB, COBPCMCHHLIX IIPOIrpaMM KOMIIBIOTCPHOI'O IIPOCKTUPOBAHHA.



1.4. KoiuyecTBO 4aCOB HA 0CBOEHHE MPOTrPAMMBbI JUCHHUILTHHBI:
MaKCUMAaJIbHOW yueOHOU Harpy3ku oOyuatomierocs 237 4acoB, B TOM YUCJIE:
00s13aTeIbHON ayIUTOPHOM YueOHOM Harpy3ku odydatomierocs 219 YacoB.



2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JUCHHUTIJINHBI

2.1. O0bem y4eOHoIl JUCHUTINHBI M BUABI y4e0HO0Il padoThl

Buj yuyeOHoii padoThI

Oobvem uacoe

MakcumaJsibHasi yyeOHasi Harpys3Ka (Bcero) 237
Oo0s13aTeIbHAY AyAUTOPHAS Y4eOHasi HArpy3Ka (Bcero) 219
B TOM YHCJIE:
TEOPETUUECKOE 00yUeHHE 125
J1a00paTOPHBIEC 3aHATHS 94
KOHTPOJIbHBIE PabOThI 24
KypcoBas pabota (TTpoekT) (ecau npedycmompeno)
KoncyabTamun 12
JK3aMeH 6

Umoeosas ammecmayusi 6 popme IK3AMEHA




2.2. TemaTnuyeckuii niiaH u coaep:kanue yueoHoi gucuunianael MATEMATHUKA

HaumeHoBaHue pa3aesioB u
TEM

Coaeprxanue yueOHOro MaTepuaJa, JabopaTopHbie padoTbl H
NPAKTHYECKHE 3AHSATHSI, CAMOCTOSITEIbHAS Pa00TA CTYAEHTOB.

O0BeM yacos

YpoBennb
YCBOEHHS

OK. 00
I1K. 00

O000menne H3Y4eHHOr0 MaTepHuaJia no ajarebpe 1 reoMeTpHH 32 KYPC OCHOBHOM IIKOJIbI

OK.4

Bsenenune

CoaepxkaHue y4eO0HOro MaTepuaja
PaunonanpHble ypaBHEHHS U HEPABEHCTBA C OTHUM HEM3BECTHBIM.
CucremMbl ypaBHEHUH.

BBoaHasi KOHTpoJIbHAsI padoTa

p—

MaTeMaTI/IKa B HaYKe, TEXHUKE, DKOHOMHUKE, I/IH(I)OpMaLII/IOHHbIX
TCXHOJOTUAX U HpaKTH‘{eCKOfI ACATCIIBHOCTH.

Lenu v 3ama4n U3y4EHUS] MATEMaTHKH [TPH OCBOEHHH TTpodeccuii
" CHeruaabHOCTEN .

Paszaena 1.PazBuTHe NOHATHS O YHCJIE.

10

OK.6

Temal.l

CoaepxkaHue y4eO0HOro MaTepuaja

Hatypanbable u nenble uncna. PanyoHanbHble Yucha .
HppauunoHanpHble yncia. J{eHCTBUTENbHBIE YUCIIA.
[TpubnmxeHHbIE BEIYUCICHHUS.

KommnnekcHble uncna 1 KOOpAUHATHAS MIOCKOCTb.
KommnniekcHble 4ncia 1 onepanui Hajy HUMH.

IpakTuueckas padora Nel KomnyekcHbie YuC/Ia M onepanyi HAJA HUMH

KontpoabHas padora Nel IlousaTus o uncie

Paszpen 2. @®yHKIuH, MX CBOHCTBA U rpaguKH

OK.5

Tema2.1

CoaepxkaHue y4eO0HOro MaTepuaja

Omnpenenenne 4uciIoBOi GyHKIHMHU.

CriocoOsl ee 3amanust.

Croiictea ¢pynkunil. [lepnognueckue pyaxmmm. OdpatHas GyHKIHUS.

N |\ |m= [

IIpakTnueckas padora Ne2 UccnegoBanue pyHkumii

Kontposbaas padora Ne 2 ®yHKUIMH, HX CBOICTBA U rpadukm .

p—

Paszpea 3. Hauana crepeomerpumn.

=]

OK.5

Tema.3.1

CoaepxkaHue y4eO0HOro MaTepuaja
Hcropusa BOBHUKHOBEHUSA U PA3BUTHSA T€OMETP M.
OcHoBHBIE TIOHATHAS CTEPEOMETPUH




IIpocTtpancTBenHbie (PUTYPHI

KonTpoabnas pa6ora Ne 3.ITpoctpancTBenHble puUrypsl

p—

IIpakTnueckas padora Ne3 IlpocTpancTBeHHbIe GUIYpPbI

Pazgen 4. IlapanjenbHoCTs B I

OCTPAHCTBE.

14

OK.6

Tema 4.1

CoaepxkaHue y4eO0HOro MaTepuaja
ITapasaenpbHOCTHh IPSIMBIX B ITPOCTP aHCTBE .
ITapamnenpbHOCTH IPSIMOM U TLJIOCKOCTH .
ITapannenbHOCTb ABYX MIOCKOCTEH .
ITapamnenpHOE IPOEKTUPOBAHUE.
IlapamnensHbIe IPOEKINH IJIOCKUX (PHUTYD .
M300paskeHue mpocTp aHCTBEHHBIX (PUTYP.
CeueHns MHOTOTP aHHHUKOB.

13

IpakTuueckas padoraNed, NeS IlocTpoeHue ceueHuit

KontpoabHas padora Ned. [lapannenpbHOCTh B IPOCTPAHCTBE.

Paspea S. Tpuronomerpuuecku

¢ pyHKuuH, ypaBHeHHsI

42

Tema S.1
Tpuronomerpuieckue

dyHKuuN

CoaepxkaHue y4eO0HOro MaTepuaja

YucmoBass OKpPYKHOCTb.

YHucnosast OKPyKHOCTb HA KOOPAUHATHON IJIOCKOCTH .

Cunyc u kocunyc. TaHr€HC U KOTaHI'€HC .

Tpuronomerpudeckne GyHKLIHUH YUCIOBOTO apIryMEHTa
Tpuronomerpudeckne GyHKLUNHN YIIIOBOTO apryMEHTa .

DopMyIbl IPUBEICHUS.

DyHKIUS y = sin X, ee CBOHCTBA U rpadux.

DyHKIUS Y = COS X, €€ CBOIMCTBA U rpaduk .

IMepuognuHocTh PyHKIMIA ¥ = sin X, y = cos X. [IpeoOpazoBanus rpadukos
TPUTOHOMETPHUECKUX (PYHKIIHH.

OyHKIMHN y = tg X, Y = Ctg X, HX CBOHCTBA U rpaduKH.

OOGpatHble TPUTOHOMETpHUYECKHE (DYHKIIHH.

IIpeoGpazoBaHue BbIpaXKEHUH, COIEpKAIUX OOpaTHBIE TPUTOHOMETPUIECKHE
byHKUIMH.

28

OK.4
OK.5
OK.8

IIpakTnuyeckas padora Ne6 UncnoBasi OKPYKHOCTb.

IIpakTnuyeckas padora Ne7 ®opmy.ibl NpUBeIeHHS.

[pakTuueckas padora Ne§ IlpeoOpa3oBaHne BbIPAsKEHHUI, COAEPKAIMX
o0paTHbIe TPUTOHOMeETPHYeCKHEe (PYHKLMH.

NN

KonTtpoabHas pabora NeS. UncioBast OKpYKHOCTb.




KonTpoabnas padora Ne6. TpuroHomerpudeckre QyHKIIUH YUCIOBOTO U
yIJIOBOTO apryMeHTa.

KonTpoabnas padora Ne 7.CoiicTBa u rpa Mk TPUTOHOMETPHUECKIX
(byHKUHHA.

Tema 5.2. Coaeprxanue yueOHOro MaTepuajia 10 OK.4
Tpuronomerpuyeckue Pemenne ypaBuenus cos t = a
YPaBHEHUS Pemenne ypaBuenuda sint = a

Pemenwne ypapHenuti tgt = a, ctgt =a

IIpocreiimue TPUrOHOMETPUYECKHUE YPABHEHUS.

Metonp! pelmeHusi TPUrOHOMETPUYECKUX YPaBHEH UM,

IIpakTnueckas padora Ne9, 10 Pemienne TpuroHoMeTpuuecKux 4

ypaBHeHuUil

KonTtpoabHas pab6ora Ne8. TpuroHoMmerpuueckyue ypaBHEHHUs 1
Hroro 3a 1 kypc 84
Pazgen 6. IlepneHanKyasipHOCTH B IPOCTPAHCTBE 11 OK.6
Tema 6.1. CoaepxkaHue y4eO0HOro MaTepuaja 10
IlepnenaukyasipHOCTH B Yrom mesxay npsaMbeIMu B IpocTpaHCTBe. llepmeHIuKy IIpHOCTE
NPOCTPAHCTBE P SIMBIX

[lepeHAUKYIAPHOCTD MPAMOM U TJIOCKOCTH. OpTOTOHAIBFHOE

MIPOEKTUPOBAHUE

IlepneHauKyasap u HAaKJIOHHASA. YTO0JI MEKIY IIPSIMOM U ILJIOCKOCTHIO

JByrpauusiit yroiu. IlepnenaukyIapHOCTE IOCKOCTEH.

IlenTpansuoe nmpoexkTuposanme. IlepcoexTusa.

IIpakTnueckas padora Ne 11 [leHTpanbHOe NPOEKTHPOBAHHE 2

KonTtpoabHas pabora Ne9 .IlepneHuKyIsIpHOCTb B IPOCTPAHCTBE. 1
Pasznen 7. IllpeoOpa3oBaHie TPUTOHOMETPHYECKHUX BbIPAKEHHUI 17 OK.5
Tema 7.1. IlpeoOpa3zoBanue CoaepxkaHue y4eO0HOro MaTepuaja 15

TPHUTOHOMETPHYECKHX
BbIpAa’KeHHH

CuHyc ¥ KOCHHYC CYMMBI ¥ PA3HOCTH apTYMEHTOB .

TaHreHC CyMMBI U PA3HOCTH aApPTyMEHTOB.

@opMyIbl IPUBEICHUS.

@opMyJIBI JBOWHOTO apTyMeHTa.

DOopMyIIbl TOHUKEHUS CTENEHH.

IIpeobpasoBaHue CyMM TPUTOHOMETPUIECKUX (PYHKITHUI B
MMPOU3BEICHUST .

IIpeobpas3oBanue MpoOU3BEAeHUH TP UTOHOMETP MUECKHUX (DYHKITHI B
CYMMBI.




IIpeoGpazoBanue BbipakeHust A sinx +Bcosx k Buay Csin (x+t)

KonTtpoabHas padora Nel10
TpuroHomerpudeckne GyHKUUN CIOKEHHUS apTYMEHTOB.
KonTtpoabHas pabdora Nell. Dopmysibl TPUTOHOMETPHUU.

IIpakTnueckas padora Nel2 ®opmy.Jibl ABOHHOr0 AprymMeHTa.
[pakTuueckas padora Nel3 IIpeodpa3zoBanue CyMM
TPHUTOHOMETPHYECKHUX (DYHKIUH B IPOHU3BEACHHUS .

IIpakTnueckass  padora  Nel4  IlpeoOpasoBanme  mpousBedeHHH
TPHITOHOMETPHYECKHUX (PYyHKIIUH B CYMMBI.

Paspen 8. MHororpanHuku.

12

OK.5

Tema 8.1. MHororpanHuku

CoaepxkaHue y4eO0HOro MaTepuaja
Muororpasubsie yrisl

Brinyxrbie MHOTOTp aHHUKH

IIpaBunbHBIE MHOTOTD AHHUKM.
IlorympaBurbHBIE MHOTOTPp AHHUK T
3Bes3guaTeie MHOTOTP AHHUKH

Kpwucramasr — npupogHbie MHOTOTP AHHUKH

11

IIpakTnueckas padora Ne 15 IlpaBujibHbIe MHOTOrPAHHHKH.

KontpoabHas padora Nel2. MHOrorpaHHUKH.

Pazgen 9. IlpousBoanas

29

OK.5
OK.4

Tema 9.1. Ilpoussognas

CoaepxkaHue y4eO0HOro MaTepuaja

Yucaossie mociaemosaTteasHocTH Ilpemesn uncaoBoi
MOCJIeT0BATEeIFHOCTH

Cymma OecKOHeYHOM reOMeTpMIeCKOM IIPOrp eCCHMH.

IIpenen pyurmun OupenereHme IpoOu3BOSHOM.

Beruncimenue mpou3BoaHBIX. [IOHSTHE M BBIYHCIEHHE TIPOU3BOIHOMN N-T'0
nopsinka uddeperunpoanue cnoxxuoit pynkunu. Juddepenmuposanue
obparHo#i pyHKIMK. YPaBHEHNE KacaTeIbHOM K TpaduKy QyHKIINH.
UccnenoBanne QyHKIMH HA MOHOTOHHOCTb. TOYKH SKCTpeMyMa (PYHKLIUU U
ux HaxoxxaeHue. [locrpoenne rpaduxos ¢pyHkuuii. Hanbonbinee u
HAVMEHblIIee 3HaUeHHE HENPePhIBHON (YHKIIMN HA IPOMEKYTKE.
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IIpakTnuyeckas padora Ne 16 Boruncienue npeaesios pyHKuui
[pakTuueckas padora Ne 17 BoiuncjieHue npon3BOAHBIX
IIpakTnuyeckas padora Ne 18,19 Ilocrpoenue rpadguxos pyHkumii




KonTpoabnas padora Nel3. [Ipasuna u GopMyJITbl OTBICKAHHS TPOU3BOIHBIX 2

KontponbHas paGora Nel4 IIpuMeHeHue NpPOU3BOAHON K HMCCIEAOBAHUIO

byHKIUH
Pa3agen 10. Ctenenn u kopHu. CteneHHble PyHKUHH. 11 OK.6
Tema 10.1. Crenenn u kopuu. | CogepkaHue y4e0HOro MaTepuaia 5

Ilorgarue KODHS] -1 CTeIIeHH U3 OJeMCTBUTEJILHOI'0 YHUCIa

Oyaxomn ) =VY ,MIX CBOMCTBA U rpaduru

CsolicTBa KOPHS 1-H CTEIIeHHN

KontpoabHas padora NelS 1

Kopensb n-ii crenenu.
Tema 10.2 Crenennbie CoaepxkaHue y4eO0HOro MaTepuaja 4
byHKuum. IIpeobpa3opanue MppaMOHAIBLHBIX BBIPASKEHUH.

IlonsaTwue crenenu ¢ JIOOBIM PAIMOHAIBHEIM ITOKA3aTeIeM.

Cremennsie (pyHKIMM, UX CBOUCTBA U I'Pa(UKH.

HsBrieueHne kOpHEH U3 KOMIIJIEKCHBIX YHCET .

IIpakTnueckass padora Ne20 CreneHHble (QYHKIHMH, HX CBOHCTBA H 2

rpa¢guxku

KonTtpoabHas padora Nel6 1

Crenennble QyHKIMU
HTroro 2 kypc 80
Pazgen 11.KpyrJbie Tena 7 OK.5
Tema 11.1. Kpyrabie Tena CoaepxkaHue y4eO0HOro MaTepuaja 6

Iunuaap, KOHyC

Q@urypsl BpalieHus

Bsaumnoe pacmonosxenue cepsl U II0CKOCTH

MHororpanHUKY, BOUCAHHEIE B Chepy

MHororpaHHUKY, OIIUCAHHBIE 0KO0JI0 Cephl

CedveHus MUINHIPA MJIOCKOCTHIO

CuMMeTpusa IpOCTPAHCTBEHHBIX (DUryp

IIpakTnueckas padoraNe 21 MHororpaHHuKH, BIUCAHHBIE B cdepy 2

MHOrorpaHHHUKH, ONHCAHHbIE 0KO0JI0 cdepbl

KonTtpoabHas pabora Nel7 Kpyrusle Tena 1
Pazgen 12. IlokaszaTenbHas u Jorapupmuueckas GyHkuuu 14 OK.5
Tema 12.1. lloka3zaTtenbnasi u | Coaep:rkaHue y4eOHOr0 MaTepuasia 7

gorapugmuyeckast pyHKIHH

IlokasarensHasa pyHKIMA, ee cBO¥icTBA B rPad UK.




IlokasarebHbIC ypaBHEHNA W HEPABEHCTBA.
Ilonarue morapudma.

Oyuarnus ¥y = log, x, ee cBoicTBa U rpadukK .
CsoricrBa jsorapugMos.

KonTpoabnas pa6ora Nel8. IlokasarenbHast u jorapudmudeckas QyHKINN

Tema 12.2.
Jlorapugmuueckne
YPABHEHHSI U HEPABEHCTBA.

CoaepxkaHue y4eO0HOro MaTepuaja
Jlorapudpmudeckme ypaBHeHu .
Jlorapudpmudeckme HepaBeHCTBA .
Ilepexom ¥k HOBOMY OCHOBAHMIO JIOrapu(pMa.
Juddepennuposanue moKka3aTeILHOMI.

u Jorapu)MuIecKo GpyHKITHI

pakTuyeckas padora Ne22,23 oka3zarenbHas u
Jorapugmuyeckas PyHKIUsA

KonTpoabnas padora Nel9. Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.
Juddepennuposanne moka3aTe/IbHON
# JIorap u(pMHICCKOM (DyHKITHIA.

Pazaen 13. llepBooOpa3zHasi u MHTErpaj

OK.4

Temal3.1. IlepsooOpasHasi u
HHTerpaJ

CoaepxkaHue y4eO0HOro MaTepuaja

IlepBoobpasuas. IIpasmna oTeIcCKaHuA IePBOOOP A3HBIX.
Heonpenmeneunusiii maTETP A,

Omnpenenennsrit materpas. @opmyna Herona —JleibHuria.
Boruncienne miaomameit mIocKkux (GUryp ¢ IMOMOIMIBI0 HHTETP aJIa

[pakTuueckas padora Ne24 BoiumcjeHue mjomanaeil miockux (puryp ¢
NMOMOIIbK) HHTErpaJa

KonTpoabHas pagora Ne20. IleprooOpasHasi 1 MHTETrpal.

Pa3gen 14. O0bem u njiomagb NOBEePXHOCTH

9]

OK.8

Tema 14.1 O0beM 1 mIOIIAAL
MOBEPXHOCTH

CoaepxkaHue y4eO0HOro MaTepuaja

O6wem ¢uryp B mpocrpanctse. O0beM IIHIMHIDPA
IIpunmun Kasaasepu

O06BeM mmup aMu b

O61weMm KoHYyCA

O6weMm mapa

II1omame moBepxHOCTH

I1momame moBepxHOCTH IMapa

IIpakTnueckass padora Ne 25, 26 Bpruucienne o00beMOB H




MJ10IAaAeH MOBEPXHOCTH

KonTpoabHas padora Ne21 OObeM v mioma b NOBEPXHOCTH

Paszgen 15. DjaeMeHTBI MATEMAT

HYeCKOH CTATHCTHKH, KOMOHHATOPUKY H TEOPHH BePOsITHOCTEH

9]

OK.2

Tema 15.1. DnemeHTbI
MATEeMATH4YeCKOH
CTATHCTHKH, KOMOHMHATOPHKH
H TEOPHH BEPOSITHOCTEH

CoaepxkaHue y4eO0HOro MaTepuaja

Crarucrnueckas 00paboTKa JaHHBIX

IIpocreiimue BepoOATHOCTHEIE 3aTaYN

®opmya oOmaoma Heiorona. Coueranusa u pasMemeHns

Cnyuaiiabie coObITHS 1 uX BepoaTHOocTH CraTmcTHYeckas o0padoTka
JTAHHBIX

IIpakTnueckass padoraNe 27 Pemenue 3axady Ha HaXoKAeHHe
BEpPOSITHOCTH

KourpoabHas padora Ne22., DneMeHTbl MaTeMaTUYECKOW CTAaTUCTUKH,
KOMOWHATOPHUKH U TEOPUU BEPOSTHOCTEH

Pa3nen 16. KoopauHaTtbl H BeKTOpPbI

OK.5
OK.6

Tema 16.1 KoopanHatsel U
BEKTOPbI

CoaepxkaHue y4eO0HOro MaTepuaja

IIpsamoyronpHas cucTeMa KOOPIWHAT B IIPOCTPAHCTBE .
BexTops! B mpocTpaHCTBE .

Koopaumarer BekTopa

CransgpHoe TIpou3BegeHe BEKTOPOB.

YpaBHeHMe IIJI0CKOCTH B IIPOCTP aHCTBE

YpaBHeHUEe IPSAMOM B MPOCTP AHCTBE

IpakTuueckas padora Ne 28 BekTopHblii MeTOA pelieHHs 3a1a4

KonTtpoabHas padora Ne 23. KoopanHaThl U BEKTOPbI

Pazgen 17. YpaBHeHusi M HepaB

eHcTBa. CucTeMbl YPABHEHHI 1 HEPABEHCTB.

OK.4

Tema 17.1 YpaBHeHus u
HepaBeHCTBAa. CHCTEMbI
YPABHEHHUH M HEPABEHCTB.

CoaepxkaHue y4eO0HOro MaTepuaja

PaBHOCHMIIBHOCTD YpaBHEHUT .

OO6mIme MeTOIbI pelIeHus P aBHeHUH

Pemenne mepaBeHCTB ¢ OJIHOM IMepeMeHHOHN
YpaBHenus v HepaBeHCTBA C IBYMsS epEMEHHBIMHU
CucreMs! ypaBHEeHUH

YpaBHeHUS M HEPABEHCTBA C TapaMeTpaMu

NN\ | = [N

IIpakTnueckas padora Ne 29,30 Cucrembl ypaBHeHHUH H
HepaBeHCTB 4

KontpoabHas padora Ne 24. YpaBHenus u HepaBeHCTBA. CHUCTEMBI
YPaBHEHUI 1 HEPABEHCTB




Hroro 3 kypc 49
KouncyabTannu 12
JK3aMeH 6

BCET'O 213

JU1st XapaKTepPUCTHKH YPOBHS OCBOEHHS Y4€OHOTO MaTepHaja UCIIONB3YIOTCS CIEeAYIomue 0003HAYEeHNUS:
1 - o3HaKOMUTENbHBIH (Y3HABAHUE paHee N3YUEHHBIX OOBEKTOB, CBONCTB);
2 - penpOoAyKTHBHBIH (BBIIOJHEHUE AESITEIBHOCTH 1O 00pa3iy, MHCTPYKIUU HIIH TOJ] PYKOBOJICTBOM),

3 — MPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSITENIbHOE BBIMOJIHEHHE ACATEIbHOCTH, peIeHUe MPOOIeMHBIX 3a1a4)




3. YCJIOBUSA PEAJIN3AIINY YYEBHON JUCLUTLINHBI

3.1. TpeboBaHUS K MUHUMAJIBHOMY MATEpPHAJIbHO-TEXHUYECKOMY 00ecrneyeHUuIo
Peanuzanus yueOHON TUCHUILIMHBI TPEOYET HAIMUUA YU4eOHOro KabMHETa MAaTEMATHKH.

3.1.1. O6opyaoBaHue kaOuHETa MATEMATHUKH:

Ne /i HaunmeHoBaHHe HMYIIECTBA HNus. Ne Kon-Bo
1 Cron - 1
2 Kpecno  Ilpectmk. Marepuan OOUBKH: - 1

UCKyCCTBeHHast Koka. [{BeT OOMBKU: YepPHBIA.
3 Cron yueHudeckuit 2-x MecTHRIi 6 rp. - 15
1200*760*500. I{BeT Oyk CBETJIBIIA.
4 Cryn yuenndeckuii 380%460*400 6 rp. pocta - 30
5 IIkonbHAas JOCKa - 1
6 WnuTepakTuBHblid kommuiekT Intel Write 222101045614 1
7 Hoytoyx mopratusHeiii I[IOBM  RAYbook | 222101045657 1
Bi1010 ICL

3.2. UndopmamnonHoe odecrneueHye 00yueHus!
Yuebnuku u yuebnvie nocoousn

1) ®enepanbubiit 3akon ot 29.12.2012 Ne 273-®3 «O06 obpazoBanmm B Poccuiickoii
denepanumy.

2) Ilpukas MwunuctepcTBa obOpaszoBanuss u Hayku PO ot 17.05.2012 Ne 413 «O6
yTBEPKIACHUH (HeACPATHHOTO TOCYIApPCTBEHHOTO 00pa30BaTEILHOTO CTAaHAAPTa CPEIHETO
(moHOTO) 00TIETO 00PA30BAHUY.

3) [Ipuka3z MunuctepcTBa obpazosanus u Hayku PO ot 29.12.2014 No 1645 «O BHeceHun
u3meHnennit B [Ipukas MunucrepcTBa oOpa3oBanusa U Hayku Pocculickoit denepaiuu oT
17.05.2012

Ne 413 «*“O06 yrBepxkaeHUN ¢eaepaabHOr0 TOCYAaPCTBEHHOTO 00pa3oBaTeILHOTO
CTaHAapTa CpeaHero (MOTHOTO) 001ero o0pa3oBaHus ».

4) Tlucemo JlemapramMeHTa TOCYIApCTBEHHON TMOJIUTHKA B cepe MoAroToBku padodmx
kaapoB u JIIIO MunucrepcrBa oOpazoBanus u Hayku P® ot 17.03.2015 Ne 06-
259«PekoMenaanMu 10 OpPraHW3aliy TMOJy4YeHHS CpeaHero ooOiiero oOpa3oBaHHS B
mpeaesiax OCBOCHHS 00pa3oBaTeNbHBIX MPOTPAaMM  CPeaHEro MpoheCCHOHATBHOTO

o0pa3oBaHuA Ha 0a3e OCHOBHOTO 00I1IEr0 00pa30BaHUs C



yueToM TpeOoBaHM (eaepaabHBIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CTAHIAPTOB H
nojydyaeMoi  mpodeccud  WIM  CHEIUAIBHOCTH  CPEAHET0  MPO(ECCHOHAIBHOTO
00pa3zoBaHUA»

5) Al Mopakosuu ,I1.B.Cemenos Martemaruka: Anre6pa u Havajla MaTeMaTH4YEeCKOTO
aHanm3a,reomeTpus 4.1 yueOHuK (0a30BbIi U yriyoneHnsrit yposau) 10 kmacc —-M-2015.
-462c.

6) A.I' .Mopakosuy,Il.B.CemenoB Maremaruka: Anrebpa W Hadajla MaTeMaTHYeCcKOTO
aHanm3a,reoMeTpus 4.2 3amauHuk (0a30BBIA W yriyOneHHbI yposHu) 10 xmacce —M-
2015. -342c¢.

T)A.I Mopakosuy,I1.B.CemenoB Marematuka: Anrebpa W Hayaja MaTeMaTHYE€CKOTO
aHanmza,reomeTpus 4.l yueOHmK (0a30BbId U yriyOneHnbrit yposan) 11 kmacc —-M-2015.
-462c.

8)A.I' Mopaxosuy,I1.B.Cemenos Marematuka: Anrebpa W Hadajga MaTeMaTHUYECKOTO

aHanm3a,reoMeTpus 4.2 3amauHuK (0a30BBIA W yriyOneHHbM ypoBHW) 11 macce —M-

2015. -261c.

9A.I' Mopakosuu, U.M.CmuproBa u ap.Maremaruka 10 kmace, yaeOHUK 1T ydammaxcs

o0meobpazoBaTeIbHBIX yapexacHui ( 0a30BbIit yposeHs), M.- 2013.-430c.

10)A I Mopnkosna ,I.M.CmupHoBa u np.  Maremaruka 11 kmacc, yueOHWK s

ydamuxcst 001meo0pa3oBaTeIbHbIX yapexaeHu ( 0a30BbIii ypoBeHs), M.-2013.-416c¢.

11) JI.C.Atanacsn ,B.®.byty3os I'eomerpuss 10-11( 6GazoBbiii w mPOGUITHHBIN
ypoBHU,M.-2015.-255¢.

JlonoHuTEIbHASI JIATEPATYypa

1. bawmaros M. M. Marematnka: ydeOHHMK IS CTyA. YUPSKIASHHH cpea. mpod.
obpazoBanua. — M., 2014.-251c.

2. bawmaros M. M. Marematnka. COOpHHK 3aaad NpodHIBHONW HANpPaBICHHOCTH:
yaeb. mocobue masa cTyd. yupexkacHui cpea. npod. obpaszoBanms. — M., 2014 .-
220c.

3. bawmarxos M. M. MatemaTtuka. 3afjadHuK: yued. mocoOue M CTyA. YUPESKACHUH

cpen. npod. obpazosanms. — M., 2014 .-214c.
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4. bawmarxos M. H. Marematuka. DNEKTPOHHBIN yueO.-METOA. KOMIUIEKC JJiA CTY/I.
yapexaeHuit cpen. nmpod. odpazosanus. — M., 2015.-212¢.
5. bawmaros M. H. Matematuka (6a30Bs1ii yposens). 10 xmace. — M., 2014.-212¢.
6. bawmaros M. F. Maremaruka (6a30Bbiii yposens). 11 kmacc. — M., 2014.-206¢.
7. bawmarxos M. M. Anrebpa n Hauana aHanuza, reomerpud. 10 kmacc. — M., 2013 .-
201c.
8. bawmarose M. M. Marematnka (6a3oBbiii ypoBens). 10 wmacc. COopHUK 3aaad:
yue6. mocobue-M.2012.-259¢
9. bawmaros M. H. Martematuka (6a30Bbiii ypoBeHb). 11 wmacc. COopHHMK 3amad:
yue6. mocobue-M.2012.-289¢
10.1'yces B. A., I'pucopwes C. I'., Heoneuna C. B. Martematuka mia npodeccrii u
CHEIMATPHOCTEH COLMATbHO-3KOHOMUYECKOTO Mpoduisa: ydeOHMK Ui CTY..
yapexaeHuit cpen. mpod. obpazosa ausi. — M., 2014-414c.
11.hawmarxos M. H. Martematuka: KH. Jjid TPENojaBaTens: MeToa. mocooue. — M.,
2013-189c.
12.bawmarxos M. HU., [[vicanos [l. H. Metoandueckoe mocoOHue g MOATOTOBKH K
EI'D. — M., 2011-162c¢
NuTepHeT-pecypcesl
www. fcior. edu. ru (Madopmarmonnsie, TPEHUPOBOUYHBIE W KOHTPOJIBHBIC MAaTCPHAITHI).
www. school-collection. edu. ru (Enqunas koyuekiuu 1iudypoBbix 00pa30BaTEIbHBIX

PECYPCOB).

20



4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMSI YUEBHO
JUCLIMILJIMHBI

KoHTposib M olleHKa pPe3yJbTaTOB OCBOCHHSA yUEOHOH AMCHUIUIMHBI OCYIIECTBIISCTCA

MPENOIABATENIEM B TPOLECCE MPOBEICHUS Ay IUTOPHBIX 3aHATHNA, TECTHPOBAHUSA, 4 TAKKE

BBINTOJIHCHUA O6yIIaIOH_[I/IMI/IC$I HMHAWBUAYAJBbHBIX M TI'PYIIIIOBBLIX SaHaHHﬁ, KOHTPOJIbHBIX

padoT.
JJ1eMeHTbI @®opMbl H  MeETOABI

PesysbraTer 00y4uennst KOMITIeTCHIUN KOHTPOJISI M OLIEHKH
(oCBOEHHBIE YMEHUS, YCBOEHHbIE 3HAHMS) pe3yJIbTaTOB

00yueHus

1 2 2
JIuunocmmuix

—pa3BUTHE  JIOTHYECKOro  MmbinuleHus, | OK 4. _pewtenue  saday  Ha
MPOCTPAHCTBEHHOTO BoOOpaxkeHus, | OCyIIECTBIATh H02UKY, peienue
ATOPUTMHUYECKONW KYJIBTYPBI, KPUTHUYHOCTH | TIOUCK 1| ppocmpancmeenbix
MBIIJIEHAS HA YPOBHE, HEOOXOIWMOM IS | UCIIOIh30BAHUE 3a0au no ceovempu;
Oymymieit po¢eCCHOHAILHOM | HH(pOpPMAITHH,
NEATEIIbHOCTH, JUTst MPOJOKEHUS | HEOOXOAUMON  JIst
o0pa3oBaHud U s pexTuBHOTO -peutenue
caMo00pa3oBaHMms; BBITIOJTHCHUSA NpAKMutecrux
— OBJIAJCHHE MATEMATHUCCKUMH 3HAHHSME | TpodeccHonanbubix | P HMEPOS Uus
u YMEHHUSAMH, HEO0OXOIMMBIMHA B | 3a1a4, FOGCEOHESHOT JHCUSHI;
MOBCEAHEBHOW  KM3HW, JUIS  OCBOEHHUSA | MPOeCCHOHATBEHOTO
CMEXHBIX €CTECTBEHHO -HAY4YHBIX | U JUIHOCTHOTO
JUCITATITAH u JUCITUTUTAH | Pa3BUTHSL.

-ananuz  pabomvl 6
podeCCHOHAILHOTO MUKIA, st moiryuenust | OK 6. PaGotats B

epynnax,
o0pa3oBaHuA B 00JACTAX, HE TPEOYIOIIMX | KOJIJICKTHUBE u
yIIyOJIeHHOM MaTeMaTHYEeCKON | KOMaH/E,
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MOATOTOBKH,
—— TOTOBHOCTb K KOJUICKTUBHOH pabore,
COTPYIHHYECTBY CO CBEPCTHHKAMU B
00pa3oBaTeNbHOM, OOIECTBEHHO TMOJIC3HOM,
yueOHO-UCCIICIOBATENIbCKON, MPOEKTHOM U

JPYTUX BUJAX JCATEIILHOCTH,

s pexTuBHO
oOmarscs C
KOJIJICTaMH,
PYKOBOZICTBOM,

MOTPEOUTEIISIMHU.

Memanpeomemmpix

—  YMCHHC CaMOCTOATC/IBHO OIPCACIIATD

Ooejan ACATCIBHOCTH M COCTABJIATH IIJIAHBI

JEeSATEIIbHOCTH, CaMOCTOSATEIBHO
OCYILECTBIIAT, KOHTPOJIUPOBATH 51
KOPPEKTUPOBATH JEATETBHOCTb;

UCIIOIb30BaTh BCE BO3ZMOKHbBIE PECYPCHI /14

JOCTMKCHUM  TOCTABJICHHBIX LEJIeH U
peanu3anumn IIJIAHOB JEATEIbHOCTH,
BHIOMpaTh  yCHOEIIHBIE  CTPATETMU B

PAa3JIHYHBIX CUTYAlHUAX,

—yMEHHE TPOAYKTUBHO  OOImMAThCA W
B3aUMOJICUCTBOBATh B nporecce
COBMECTHOM  JEATEIBHOCTH, YyUYWUTHIBATH
MO3UITAN IPYTHX YYaCTHUKOB
neaTenbHOCTH, A((PEKTHBHO  pa3pemarhb
KOH(ITUKTHI,

— BIIAJACHHUE HABBIKAMM I[IO3HABATEJIBHOM,
yueOHO-HCCIICIOBATENIbCKOH M MPOEKTHOM
JEATEIIbBHOCTH,  HABBIKAMU  Pa3pellCHUA
nmpooseM; CmocoOHOCTh M TOTOBHOCTh K
METOJ0B

CaMOCTOSITEJIbHOMY  TOUCKY

OK 6. PaGotaths B
KOJUICKTHBE u
KOMaH]/IE,

s pexTuBHO
o01aTbcs c
KOJUICTaMH,
PYKOBOJICTBOM,
MOTPEOUTEIISIMHU.
OKS8.
CamocTosATenbHO
OTIPENENATh 3a/1auH
poheCCHOHATEHOTO
u JUYHOCTHOTO
Pa3BHTHSI,
3aHUMATHCS
caM000pa3oBaHHUEM,
OCO3HAHHO
IJIAHAPOBATH
MOBBILICHUE
KBaJTA(PUKATINN.

OK 5. Ucnonb3oBath

-NO02OMOBKA

pechepamos.

-ananuz  pabomvl 8

epynnax;

-ananuz  paspabomiu

npoexma.
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peIICHuA MMPAaKTHYCCKHUX 3aJa4,

MIPUMCHCHUH Pa3IMYHBIX METO/IOB
MMO3HAHU;

—  TOTOBHOCTP M  CIOCOOHOCTH K
CaMOCTOSTEIbHONH  WH(OPMAIlMOHHO  —
MMO3HABATEILHON JE€ATEIbHOCTH, BKIIIOUYAs
YMEHHE OPHEHTHPOBATHCSA B PaA3IMUHBIX
uHdopmarmm,

HUCTOUYHHKAX KPHUTHUYCCKH

OLICHUBATh u WHTEPIPETUPOBATH
HH(pOPMAIHIO, TOIYYaeMYI0 M3 Pa3InUHBIX
WCTOUYHHKOB;

— BJIQJICHUC HABBIKAMH I103HABATCILHOM
pediiekcun Kak OCO3HAHHUS COBEPIIAEMBIX
JICUCTBAN W MBICIIMTEIBHBIX MPOIECCOB, UX
pe3ybTaTOB U OCHOBAHWI, T'PAHUIL] CBOETO
3HAHUS u HE3HAHMS, HOBBIX
MO3HABATEIILHBIX 3aJ1a4 U CPEACTB IS WX
JIOCTHIKCHUS,

—  LENCYCTPEMJICHHOCTh B TMOWUCKAX WU
MPUHATHU PEIICHUN, COOOPa3UTEILHOCTh U
WHTYUILHA, PA3BUTOCTh MPOCTPAHCTBEHHBIX
MPEICTaBICHUH; CIIOCOOHOCTH

BOCMPUHUMATH KPAaCOTY U TAPMOHUIO MHUPA,

WH(pOPMAITMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH B
mpo)eCCHOHATLHOM

ACATCIIPHOCTH.

Ilpeomemmupix

-c(hOPMHUPOBAHHOCTD MPE/ICTABIICHHH O
MAaTEMAaTHUKE KaK YaCTH MHUPOBOH KyJbTYPbI
U MECTE MAaTEMATHKH B COBPEMEHHOM

HUBHIA3AINAH, cIOc00aX ONMCAHUs SABJICHUM

OK 5. Ucnonb3oBath

uH(pOPMAITMOHHO-
KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH B

- TEKYLIMHA KOHTPOJIb B
dbopme ycTHOTO

orpoca;
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pPeaIbHOTO MHPA HA MAaTeMaTHICCKOM
SI3BIKE;

— ¢(hOpPMHUPOBAHHOCTH IPEACTABICHUH O
MaTeMaTHYCCKHUX MOHATHAX Kak
BOKHCHIIIMX MaTEMaTHUSCKHX MOJICIIAX,
ITO3BOJIAIOITUX ONMKMCHIBATh M H3yYaTh
pasHbIC MPOIIECCH U SBJICHUS, TIOHUMAHHE
BO3MOKHOCTH aKCHOMAaTHYECKOTO
ITOCTPOCHHS MAaTEMATHIYCCKUX TCOPHIA;
—BJIaJICHAE METOAMH JI0KA3aTEeIIbCTB |
aNTOPUTMOB PEIICHUS, YMECHHE HX
MIPHUMEHSITH, TPOBOJIUTH TOKA3aTEIbHBIC
PacCy>KIEHUS B XOJI¢ PEIICHUS 3a/1a1,
—BJIQJICHUE CTAHIAPTHBIMH IIPHEMaAMH
PEIICHUS PAIHOHAJIBHBIX 1
HUPPAIMOHAIBHBIX, TIOKA3aTEIIbHBIX,
CTCIICHHBIX, TPHTOHOMETPHUYCSCKHX
YPaBHCHHH M HEPABEHCTB, UX CHCTEM;
HCIIOIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM, B TOM YHCIIC JUIS TTIOMCKA MyTH
PEIICHUS M WILTIOCTPAIIMH PCIICHHS
YPABHEHUH U HEPABEHCTB,

— ¢(hOpPMHUPOBAHHOCTH IIPEACTABICHUN 00
OCHOBHBIX ITOHATHAX MaTEMaTHUCCKOTO
aHaJM3a M MX CBOMCTBAX, BIAJACHHE
YMEHHEM XapaKTEPH30BaTh IOBEACHUC
(byHKIHH, HCITONH30BAHUE TTOTYUYSHHBIX
3HAHUH JUIS OMMCAHUS M aHAJIH3a PeabHBIX

3aBHUCHMOCTEH,

poh)eCCHOHATIBHOM
JCATCITHHOCTH.

OK4. Ocy1iiecTBasATh
TTOVMCK u
HCIOJTb30BAaHHUE
uHpopmarmmu,
HEOOXOaUMON /i
s pexTuBHOTO
BBITIOJTHEHHS
poheCCHOHATIBHBIX
3a/ad,
poheCCHOHAITEHOTO

u JJUIHOCTHOTIO

Pa3BUTHS.

- SKCTIEPTHAA OIEHKA
PE3YNIHTATOB
JEATEITBHOCTH
00yJaroIerocs B
MPOIIECCE OCBOCHUS
oOpa3oBarenbHON
MPOTPaMMBbI; Ha
MPaKTHYCCKUX
3QHATHUAX,

- BHEQYIUTOPHAS
CaMOCTOSTETbHAS
padoTa, BBHITIOJTHEHUE
WHIABHIYaJTbHBIX
MPOEKTHBIX 3a1aHUH;

- TECTUPOBAHUE TIO
TEME;

- AoMaIiHAs padbora;

- perieHue
MPAKTHICCKUX 3a7a4 C
HATJIS THBIM
MPEICTaBIICHUEM
PE3yJIbTATOB;

- OATOTOBKA JOKJIa1a
i pedpepara;

- IOJITOTOBKA

MPE3CHTALINH,

- MPOAHAJIU3UPOBATh

OCHOBHBIC

24




—— BJIQJICHUE OCHOBHBIMH MOHATHUAMU O
IJTOCKUX W TPOCTPAHCTBEHHBIX
reOMETPUIECCKUX (PUTYpaX, UX OCHOBHBIX
CBOMCTBAX, CHOPMHUPOBAHHOCTh YMCHHUS
pacmo3HaBaTh reoMeTpuUecKkue purypsl Ha
YepTekKaX, MOJICIISIX H B PEAJIBHOM MHUPE;
MPUMEHEHHUE N3YUYCHHBIX CBONCTB
reoMeTpuiecKux Guryp v GopmMyst s
PELICHUS TEOMETPUUECKUX 3a]1a4 U 3a]1a4 ¢
MMPAKTUYECKUM COAECPKAHUEM;

—— c(popMHUPOBAHHOCTH MPEACTABICHHI O
MPpOLECCaxX U SABJICHUAX, UMCIOIINX
BEPOATHOCTHBIN XapaKTEP, CTAaTUCTUYECKUX
3aKOHOMEPHOCTAX B P€AJIbHOM MHUPE,
OCHOBHBIX MTOHATHUAX 3JIEMEHTAPHON TEOPUH
BEPOATHOCTEN, YMEHUN HAXOAUTh U
OLICHUBATh BEPOATHOCTH HACTYILJICHUS
COOBITUIM B MPOCTEHUINNX MPAKTUUECCKUX
CUTYaLMSX U OCHOBHBIE XapAKTEPUCTUKHU
CJIyYaWHBIX BEJINYWH,

—— BJIQJICHUEC HABBIKAMHU UCMOJIb30BAHUS
TOTOBBIX KOMIMBIOTEPHBIX NPOTPaMM NIPU

pEIIeHUH 3a71a4

HOPMATHUBHO-TIPABOBHIC

aKThl;

- UTOTOBaiA aTTCCTAllMA

B hopMe HK3aMEHA
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5. IPOEKTHAS JEATEJIbBHOCTD 110 AMCIHUIIJIMHE
MATEMATHKA.
Tembl TIPOECKTHOM NEATETBHOCTH CTYACHTOB:
1. TTapannensHOE€ MPOSKTUPOBAHHE.
2. TI'padwuueckoe penieHre ypaBHCHH M HEPABCHCTB.
3. IlpaBuyibHBIE U TTONYTPABHIIHHBIC MHOTOTPAHHUKH.

4. KoHndeckue ceueHUs U UX IMPUMCHCHHUC B TCXHHKC.

AHHOTAIIUA K TTPOEKTY «ITAPAJUIEJIBHOE ITPOEKTUPOBAHUE».

Heas paborbl: wuccienoBarb 007acTh NPUMEHEHUSA  MAPAIETBHOTO
MPOEKTUPOBAHUS B CTPOUTEIBCTBE U MAILIMHOCTPOCHUH.

MeToabl nccyIeN0BAHUSA: U3YUEHUE TEOPETHUECKOTO MATEPHAIIA, COOTHECEHUE
METOJIOB M CBOMCTB MNApaJUICJIBHOIO MPOECKTHPOBAHUS C MOCTPOCHUEM MPOCKLIHA B
WHXEHEPHOH rpaduKe, UCCIICIOBAHUE UCIIOIB30BAHUS OPTOTOHAIBHBIX TTPOCKITUH MPH
PELICHUM PEAbHBIX NPUKIAAHBIX 33aJa4 B CTPOUTEIBCTBE M MAIIMHOCTPOCHHH,
CaMOCTOATENbHAA padoTa MO PELICHUIO MPUKIAIHBIX 337a4 ¢ OMMUCAHUEM CIOCOOOB
PELICHUS.

OcHoOBHbBIE pe3yJIbTATBHI: B PE3yJIbTATE BBIMOJHEHHUS PabOThl TUIAHUPYETCS
YCTAHOBUTh, YTO MAPAUIEIBHOE MPOCKTUPOBAHUE IIUPOKO HMCIOIB3YETCA HE TOJBKO
JUIsl 1300pakKeHUs MHOTOTPAHHUKOB M KPYTJIBIX TEJI B MJIOCKOCTH, HO U MPHU PEIICHUN
NPUKIIAJAHBIX 33734 B CTPOUTENILCTBE U MAIIMHOCTPOCHUH, C OINOPOM HAa CBOMCTBA
MAPAJUICTBHON W OPTOTOHAIBHOM MPOEKLUWHW PEIIAIOTCA PA3JIUYHBIE TMPHUKIIAIHbBIC

3aJ1aud B dTUX 00JIaCTAX.
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AHHOTAITUA K TTIPOEKTY «'PAOMYECKOE PENIIEHUE YPABHEHWHN U
HEPABEHCTB».

Heab: BersicauTs penMyinecTsa rpadiaeckoro crnocoda pemeHns YpaBHEHUH 1
HEPABEHCTB.

3apaum:

. CpaBHUTH aHATUTHUECCKUH U TpadUUeCKhii cIOco0 pereHusT ypaBHEHUH 1
HEPABEHCTB.

o  O3HaKOMHTHCS B KaKUX Cydasx rpaduaeckuii crocod nMeeT MperMyIIecTBa.

o  PaccmoTtpeTts pemieHne ypaBHEHUH ¢ MOAYJIEM U TTAPAMETPOM.

AKTYyaJIbHOCTh HCCJIEN0OBAHMSI: AHAIIN3 MaTepralia, MOCBIAIIEHHOTO
rpadguuecKoMy PEIICHUIO YPaBHEHWH W HEPABEHCTB B YUCOHBIX MOCOOMIX «Anredpa u
Hayajga MaTeMaTUYeCKOTO aHaJIM3a» Pa3HbIX aBTOPOB, YUET 1eNel N3yUeHUs TaHHOMN
TeMbl. ATak ke 005A3aTEIbHBIX PE3YJIbTATOB 00yUECHHUS, CBI3aHHBIX C paCCMaTPUBAEMOM
TEMOM.

OcHoOBHbBIE pPe3yJIbTATBHI: B PE3yJIbTATE BBIMOJHEHHUS PAabOThl TUIAHUPYETCS
YCTaHOBUTH, YTO TpadUUeCKUii METOA PEIICHUS YPAaBHCHWH W HEPABEHCTB HambOoee
yAOOHBIH W3 METOJAOB pellleHus JaHHbix 3anad. [logbopka wu  paspaboTka
3 (PEKTUBHBIX METOMOB PEIICHUS YPaBHEHUNW M HEPABEHCTB B 3aBUCHMOCTH OT THIIA

peuIacMbIX 3a1a4.
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AHHOTAIIMA K [TPOEKTY «ITPABUJIBHBIE U ITOJIYIIPABUJIBHBIE
MHOI"'OI' PAHHUKW ».

IHear» mpoekTa: wu3yunth TeMmy «lIpaBunbHBICE W TONYNpaBUIBHBIC
MHOT'OTPAHHHKH .

3apaHus A9 UCCJIE0BAHUS: B TTPOIIECCE BBHITTOIHCHHS TTPOSKTa 00yUaIomuecs
CaMOCTOSITEIHO HAXOAAT HMCTOYHHUKH HMH(MOPMAIMK, aHAJIU3HPYIOT €€ H JACNAloT
COOTBETCTBYIOIIHE BHIBOJIHI.

OcHoOBHBIE pe3yJIbTaThl: B Ipolriecce padOThl HAJl MPOCKTOM Y OOYYaIOIIUXCA
Pa3BUBACTCS CAMOCTOSATEILHOS KPUTHUYCCKOS MBITIJICHUE B IIOMCKE HOBOH WH(pOpMaIHu.
B pesyaprare BEIIONHEHUS AaHHOW padOTHl IUIAHUPYETCS JIydillee NMOHUMAHHE W
yCBOSHHsI MaTepHana mo teme «lIpaBuiabHBIE W TOJyHIPaBHUIBHBIE MHOTOTPAHHHKH,
pPa3BUTHE NPOCTPAHCTBEHHOI'O MBIIICHHS, BOOOPAXXEHUS, Pa3BUTHE MO3HABATCIBHOM
NEATCIIbHOCTH B X0 padOTHl C MPOCTPAaHCTBCHHBIMHU (DUTYpaMH, YMEHHE padoTaTh ¢

KOMITBIOTEPHBIMH TTPOrpaMMaMu, mpoektupyomue 3D monenm ¢uryp.
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AHHOTALIUA K TTPOEKTY «KOHUYECKHWE CEYHEHUA U UX
IMTPUMEHEHUWE B TEXHUKEY.

Ileqb: U3YyUNTh OCHOBHBIC KIIACCHU(DUKAIMA KOHHYECKHX CEUCHUM W HX
MIPUMCHCHHUE B ME)KTyHAPOTHOM ITPAKTHKE.

3agaumM: paccMOTpeTb OCOOCHHOCTM TNPUMEHEHHS  OCHOBHBIX  METOJOB
KJTaccH(pUKAIIIK TOBAPOB B MEXKTyHAPOIHOM MPAKTHKE.

JUIst HOCTHMOKEHHS TTOCTABIICHHOM IENIH M PEaIM3allMM BHIIICYKAa3aHHBIX 3334 B
paboTe MPEeanoJIararoTCsl Kak WMCMOJIb30BAaHUE TAKUX METOM0B KaK.: aHAJIu3, CHHTE3,
IJIAHAPOBAHUE  TNPOTHO3MPOBAHHME, CHCTEMHBIH W  KOMIUICKCHBIE  ITOJXOJIBI,
aHAJTUTHYCCKO-MATEMaTHUCCKUE METOBI U T. II.

OcHoBHBIE pe3yJIbTaThl: B Ipoliecce padOThl HAJl MPOCKTOM Y OOYYaIOIIUXCA
Pa3BUBACTCS CAMOCTOSATEILHOS KPUTHUYECCKOS MBITIJICHUE B IIOMCKE HOBOH WH(pOpMaIHu.
B pesyaprare BBIIONHEHUS AaHHOW pPalOTHl IUIAHUPYETCS JIydillee NMOHUMAaHHE W
yCBOSHHs Marepuaja mo teme «KoHHYecKue CeueHHs», Pa3BUTHE MPOCTPAHCTBEHHOTO
MBIITUICHHUS, BOOOPa)KCHH S, Pa3BUTHE MMO3HABATEIIFHOM NEITEIHPHOCTH B X0J1¢ pabOTHI C
IIPOCTPAHCTBEHHBIMH (DUTYpaMH, YMEHHE paboTaTh ¢ KOMIBIOTEPHBIMA MPOTPAMMAaMHU,

npoektupytomue 3D monmenu Gpuryp.
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