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1. MACIIOPT MIPOT'PAMMBI YUYEBHON JUCIIUILJIUHBI
MATEMATHKA

1.1. Ob61acTh NPpUMeEHEHUsI TPOrPaAMMbI

[Iporpamma yyeOHOW JUCHUIUIMHBI SBISETCS YAaCThIO OCHOBHOM MPOQECCHOHATBHOU
oOpazoBarenpHO mporpammbl B cooTBeTcTBUM ¢ PI'OC mo IIIKPC 15.01.05
Capuuk (py4yHOU M YaCTUYHO MEXaHU3UPOBAHHOM CBapKu (HAIJIaBKM)).

1.2. MecTo MCHUIUVIMHBI B CTPYKTYype OCHOBHOH MNPO(ecCHOHAIbHOI
o0pa3oBaTeJIbHOH NPOrpamMMbl: JUCIHMIUIMHA BXOJUT B 00II€00pa3oBaTelbHBIN

ITUKJI.

1.3. leqan u 3agauM AUCUHMILUIMHBI — TpPeOOBaHHMA K pe3yJbTaTaM OCBOCHMS
AACHUATITHHBI:

OcBoenue cojaepxaHusi y4eOHOW JUCUHUIUIMHBI «MareMmatukay oOecreynBaeT
JOCTHXKEHUE CTYIEHTAMHU CIEAYIOIIUX pe3y/ibmamaos:.

* IUYHOCMHBIX.

—pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS, TMPOCTPAHCTBEHHOTO  BOOOpPa)KEHUS,
AITOPUTMUYECKON KYJIbTYPbl, KPUTUYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOIUMOM
U1 Oytyieit mpodeccnoHanbHOM ASATEILHOCTH, ISl IPOIOJDKEHUS 00pa30BaHMs U
caM0o00pa3oBaHus;

— OBJIaJICHWE MaTeMaTHYEeCKUMHU 3HAHUSMH ¥ YMCHHSIMH, HEOOXOJAMMBIMU B
MOBCEAHEBHOM >KM3HU, JJISI OCBOCHUS CMEKHBIX €CTECTBEHHO -HAYYHBIX AUCITUTUIMH
Y TUCHUTUINH PO(EeCCHOHATBFHOTO UK, IS TIOTy4YeHus: 00pa3oBaHusl B 00JaCTHX,
HEe TpeOYIONUX yriiy0JeHHOH MaTeMaTHISCKOU IMOTOTOBKY;

—— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
o0Opa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOH, yueOHO-HCCIeI0BATENBCKOM, TPOSKTHON
U APYTHUX BUJAX IEATSITLHOCTH;

* MemanpeomMenHuixX.

— YMEHHE CaMOCTOSTEIBHO OMPEACISITh e JCATEIHPHOCTH W COCTABIAThH IIAHBI

ACATCIbHOCTH, CAMOCTOATCIIbHO OCYIICCTBIIATE, KOHTPOJIHUMPOBATh U KOPPCKTUPOBATH



NEATEeNIbHOCTh, HCIOJb30BaTh BCE BO3MOXHBIE PECYpChl JUIsl  JOCTHXKCHUU
MOCTABJICHHBIX LI€JIEH M pealu3allii IJIAHOB JIESITEJIbHOCTH; BHIOUPATH YCHEIIHbIC
CTpaTEeTUH B PA3JIUYHBIX CUTYaIIUSIX;

—YMEHHE MPOAYKTUBHO OOIIATHCS U B3aUMOJEHCTBOBATH B IMPOIECCE COBMECTHOM
NESATeNIbHOCTH, YUYUTHIBATh MO3UIIUU APYTUX YUACTHUKOB JEATEIBHOCTH, 3P (HEKTUBHO
paspeiiatb KOH(PIUKTHI,

— BIIaJICHUE HABBIKAMU TO3HABATEILHOM, Y4EOHO-UCCIIEA0BATEIBCKOW U MPOEKTHOMN
NeSATeIbHOCTH, HAaBBIKAMHU pa3pelieHus MpoOJieM; CIIOCOOHOCTh UM TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TOUCKY METOJOB PEIICHUs MPAKTUYECKUX 3ajiad, MPUMEHECHUH
Pa3IMYHBIX METOJIOB MO3HAHUS,

— TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITEJIbHOW HWH(POpMAIMOHHO —
MO3HABATEILHON JEATEIIbHOCTH, BKJIIOYAsh YMEHHE OPUEHTHUPOBATHCS B PA3TMUHBIX
UCTOYHMKAaX HWHPOpPMAIlUM, KPUTHYECKH OICHUBATh U  UHTEPIPETUPOBATH
UHGOPMAIIHIO, TOTYYaEMYI0 U3 PA3IMYHBIX HCTOYHUKOB,;

— BJIaJICHUE HaBbIKAMU MO3HABATENHHON pedieKCMH KaK OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUN M MBICIHUTENBHBIX MPOIIECCOB, MX PE3YJbTATOB W OCHOBAHUW, TPAHMII
CBOETO 3HAHWA W HE3HAHMs, HOBBIX ITO3HABATENBHBIX 3a/Jad U CPEICTB IS HX
TOCTHXKEHUS;

— LEJCYCTPEMJICHHOCTh B TOMCKaX M TMPUHSATUU PEIICHUN, COOOPa3UTETBLHOCTh U
UHTYULIMS, Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTABIECHUN;  CIIOCOOHOCTH
BOCIIPUHHUMATh KPacoTy U TAPMOHUIO MUPA;

* NPEOMEMHDBIX

— ¢(hOpMUPOBAHHOCTH MPECTABICHUI O MaTeMaTHKE KaK YaCTH MHUPOBOM KyJIbTYpPBI
U MECT€ MaTeMaTUKU B COBPEMEHHOU IMBHIIM3ALMU, CIIOCO0AaX OMHCAHUS SBICHUMN
peasbHOrO MHpPa HA MATEMATUUYECKOM SI3bIKE;

— cQOpPMHpPOBAHHOCTH TMPEJCTABICHUNA O MaTEeMaTUYECKUX [MOHATHUAX Kak
BAKHEUIIMX MAaTeMaTUYECKUX MOJENAX, MO3BOJSIONIUX OMNUCHIBATh U H3Yy4daTh
pa3Hble TMPOLECCHl M SIBJICHUS, IOHUMAHUE BO3MOXXHOCTH aKCHOMAaTHYECKOIO

IMOCTPOCHUA MAaTCMATHYICCKHUX Teopnﬁ;



— BJIAJICHUE METOJAMM JOKa3aTeJIbCTB M AJTOPUTMOB PEIICHUS, YMEHHE HX
MPUMEHSATH, TPOBOAUTH JIOKA3ATEIbHBIC PACCYKICHUS B XOJI€ PELICHUS 3a]a4;

— BJIAJICHHE CTAHJIAPTHBIMU IIPUEMAaMHU PEIICHUS PALMOHATBHBIX U UPPALIMOHATbHBIX,
MOKA3aTeNbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, HX
CHUCTEM; HCIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE JIS
MOMCKA MMYTH PEUICHUS U WUIIOCTPALIMKU PELICHUS] YPABHEHUN U HEPABEHCTB;

— ¢(OpMHUPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX MOHITHUSX MATEMaTH4YECKOTO
aHaJM3a ¥ UX CBOMCTBAX, BIaJCHUE YMEHUEM XapaKTepHU30BaTh MoBeacHUE QYHKIINM,
UCIIOJb30BAHUE TIOJAYYEHHBIX 3HAHUM ISl ONMCAHUST W aHaldu3a peaabHbIX
3aBUCUMOCTEH;

— BJIAJICHUE OCHOBHBIMM TMOHSTUAMU O IUIOCKMX W  HPOCTPAaHCTBEHHBIX
T€OMETPUYECKUX (PUTYpaX, UX OCHOBHBIX CBOMCTBAX;

— chOPMUPOBAHHOCT, YMEHHUSI PpPACTO3HABaTh TeoMeTpuueckre ¢GUrypbl Ha
yeprexkax, MOJEISIX M B pPEAIbHOM MHpE; IPUMEHECHUE HW3YyYECHHBIX CBOWCTB
reoMeTpudeckux Guryp u GopMyl Ijsi perieHus reoMeTpUYecKuX 3a7ad U 3ajad C
IIPAKTUYECKUM COJIEPIKAHUEM,;

— chOpMHUPOBAHHOCTh TMPEJACTABICHUIA O TpOIEccaX M SBICHUAX, HMMEIOIINX
BEPOSATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM MHDE,
OCHOBHBIX TMOHATHAX 3JIEMEHTAPHOM TEOPHUHU BEPOSTHOCTEW; YMEHHM HAXOIUTh M
OLICHMBATh BEPOSATHOCTU HACTYIUICHHS COOBITHII B MPOCTEUIIUX MPAKTUYECKHUX
CUTYalMsIX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJIUYNH;

— BJIAJICHUE HABBIKAMH HCIIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IpH

pEIIEHUH 3a]a4.

JIns nmydilero yCBOEHHsI y4eOHOro MaTepuana €ro H3JI0XKEHHE HEeoO0XOIuMO
MpPOBOJUTh C TNPUMEHEHHUEM TEXHUYECKUX CpeIcTB  OOydYeHHs, BHJIEO-,

ayIMOMaTepHaIOB, COBPEMEHHBIX ITPOTPAMM KOMITBIOTEPHOTO MTPOEKTUPOBAHUSL.

Kypc obecrnieueH MeToAMYECKUMH TTOCOOUSIMUA M YKa3aHUSMH K BBITIOJTHEHUIO

MPaKTUYECKUX PadoT.

1.4. Ko1nuyecTBO 4acOB HA OCBOEHHE nporpamMmmsl IUCHUAILVIMHBI?



MaKCUMaJIbHON yueOHOM Harpy3ku oOydaromerocsi 456 yaca, B TOM YHUCJIE:
00s13aTeNIbHOM ayAUTOPHON Y4eOHOM HArpy3KH 00yUaromerocs 304  wyaca;

CaMOCTOSITEIbHOM paboThl oOyyaroierocs: — 152 gyaca



2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJINHBI

2.1. O0bem yuyeOHOM JMCHUILIMHBI M BUABI Y4e0HOH padoThl

Bua yyeOHoM padoThI Oovem uacoe
MakcumanbHasi yueOHasi HArpy3Ka (Bcero) 456
CamocTosiTesibHasi padoTa 152
Oo6s13aTes1bHAA AyAUTOPHAA y4eOHAsi HATPY3Ka (BCEro) 304
B TOM YHCJIE:
nabopaTopHbIe MPAKTHUECKHUE 3aHATUS 10
KOHTPOJIbHBIE PAOOTHI 24
KypcoBasi pabota (poeKT) (eciu npedycmompeno)
HUmoeosas ammecmayus 6 popme IK3amena




2.2. TemaTuveckuii IJIaH U coaep:kanue yuyeoHoii gmucunmiainusl MATEMATUKA

HaumenoBanmue pa3aesioB u Coaepikanue yueOHOro MaTepuaJa, JJabopaTopHbie padboThbl U O0bem yacoB YpoBenb
TeM NPAKTUYEeCKHE 3aHATHS, CAMOCTOAATEIbHASA padoTa CTY/1eHTOB. YCBOEHUS
O0001IeHNe U3YUEHHOT0 MaTepUaJia 1o ajredpe U reOMeTPUH 32 KYPC OCHOBHOM IIKOJIbI 4
Conepxxanue yueOHOro Marepuaja 1 2
PanmionanbHbIe ypaBHEHUS 1 HEPABEHCTBA C OJITHUM HEH3BECTHBIM.
Cucremsl ypaBHEHUH.
BBoanas koHTpoOJLHAs padoTa 1
BBenenue MareMartuka B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX 2
TEXHOJIOTUSX U MPAKTUYECKOU JIEATEIbHOCTH. 2
Henu 1 3a1aum U3y4eHusi MaTeMaTUKH [IPH OCBOCHUH Tpodeccuit
U CIIEIUAIILHOCTEN .
Paznen 1.Pa3zBuTHne noHATHSA O YHCJIE. 9
Temal.1 PazButue nousitusi 0 | Cogepxxanue yueOHOro MmarepuaJjia 8
qucJe. HarypaneHble u nensie yncna. PanyoHaneHelie yncia . 2
HppanuonansHbele yncna. JledicTBATENBHbBIC YHCIA.
[TpubnmxeHHbIe BBIYUCICHUS.
KommnuiekcHble uncna 1 KOOpAUHATHAs [JIOCKOCTb.
KommnuiekcHble uncia u onepanuy HaJ HUIMU.
KonTpoabsHnas pabora Nel IlonsaTus o unciae 1
Pa3nen 2. @yHKIUHM, NX CBOMCTBA U rPaUKH 9




Tema2.1 yHkuumn, NX Conepxxanue yueOHOro Marepuaja
cBoiicTBa M rpadpuku OmnpeneneHne YUCIOBOM (PyHKITUH.
Crioco0OslI ee 3aaHusl.

CgoiictBa ¢pynkuuii. [lepuonnyeckue pynkunu. ObpaTHas QyHKIMSL.

KonTposbnas padora Ne 2 @yHkuum, ux cBoiicTBa U rpadpukm .

Pa3nen 3. Hauana crepeomerpuu.

Tema.3.1 Hauana Conep:xanue y4yeOHOro marepuaja
cTepeoMeTpHUH. NcTopust BOSHUKHOBEHUS U PA3BUTHUSA T€OMETPHUH.
OcHOBHBIE TIOHATHUS CTEPEOMETPUU

IIpocTpancTBeHHBIE (PUTYPBI

KonTtpoabHnas padora Ne 3.IIpocTpaHcTBeHHBIE GUTYPHI

Pasnen 4. [lapajieJbHOCTH B MPOCTPAHCTBE.

Tema 4.1 IlapanneasHoctb B | Coaep:kaHue y4eOHOr0 MaTepuasia
NMPOCTPAHCTBeE. [TapanaenbHOCTD IPAMBIX B IIPOCTPAHCTBE
[TapanaeabHOCTD IPAMOM U IIJIOCKOCTH
[TapannenpHOCTH IBYX IJIOCKOCTEMN
[TapaJstesbHOE ITPOEKTUPOBAHUE
[TapanmenbHble TPOEKITUHU IIJIOCKUX PUTYP
N3o00paskenne IpocTpaHCTBEHHBIX (PUTYP

Ceuenunsa MHOT'OT'paHHHUKOB

KonTpoabsnas pabdora Ne4. [lapaninenbHOCTh B IPOCTPAHCTBE.




Paspnen 5. Tpuronomerpuuyeckue GyHKUMH, YPABHEHUS

40

Tema 5.1
Tpuronomerpuveckue

byHkuun

Conepxxanue yueOHOro Marepuasa

YucoBas OKpysKHOCTb.

UmcnoBast OKpYXHOCTh Ha KOOPAWHATHOH MJIOCKOCTH .
Cunyc u kocuHyc. TaHTeHC ¥ KOTaHT'eHC .
Tpuronomerpudeckne GyHKIIUN YUCIOBOTO apryMEHTa
Tpuronomerpudeckne GyHKIUU YTIOBOTO apryMEHTa .
@opMyIbI IPUBEICHNUS.

OyHKIMS Y = sin X, €€ CBOMCTBA U rpaduK.

DyHKIUA Y = COS X, €€ CBOMCTBA U IPaduK .
[Tepuoauanocts GyHKIMHA Y = sin X, Y = cos X [IpeoOpa3zoBanus rpadukoB
TPUTOHOMETPUUECKUX (PYHKIIMA.

OyHKIMHU Y = tg X, Y = ctg X, UX CBOMCTBA U rpadukH.
OOpaTHble TPUTOHOMETpHUUYECKUE (DYHKIHH.

[IpeoOpa3oBanue BhIpaKEHUH, coAepKaIIUX 0OpaTHbIE TPUTOHOMETPUUYECKUE

(byHKIHH.

27

KonTtpoabHas padora Ne5. UnicnoBasi OKpyKHOCTb.
KontpoabHnas padora Ne6. TpuroHomerpuueckue GyHKIIMH YUCIOBOTO U
YIJI0BOTO apryMeHTa.

KonTpoabnas padora Ne 7.CoiicTBa u rpaduku TpUrOHOMETPUIECKUX

GyHKIUH.

Tema 5.2.

Conepxxanue y4eOHOro Marepuasa




Tpuronomerpuueckue

YPaBHEHUS

Pemenne ypaBHueHus cos t = a

Pemenne ypaBHeHus sint = a

Pemenne ypaBueHnuit tgt =a, ctgt=a
[IpocTeire TPUrOHOMETPUYECKUE YPABHEHUS.

Merons! penieHnss TPHrOHOMETPUYECKUX YPAaBHEHUM.

Kontpoabnas padora Ne8. TpuroHomerpuieckue ypaBHEHUS 1
Pasznea 6. [lepnieHauKyJISIPHOCTH B IPOCTPAHCTBE 9
Tema 6.1. Conep:xxaHue ydyeOHOro marepuaja 8
IMepneHAUKYASIPHOCTH B Yros Me:xIy IpAMBIME B IpocTpaHcTBe. [lepreHauKyIsspHOCTD
NPOCTPAHCTBE OPSAMBIX.

[leprmeHguKyIAPHOCTH OPAMOM U mIocKocTH. OpTOroHaIbLHOE

IIPOEKTHUPOBAHUE .

[lepneEauKyIsip M HAKJIOHHASA. Y TOJ MEKIY IPSIMOM U IIJIOCKOCTHIO.

JIByrpanusrit yrou. [lepneHnukyisspHOCTE IIJIOCKOCTEHH.

IleurpanrHoe mpoekTupoBanue. [lepcnexrusa.

KountpouabHas padora Ne9 .IlepnenaukynsspHOCTb B IPOCTPAHCTBE. 1
Paznen 7. IIpeodpazoBanne TPUTOHOMETPHYECKHUX BbIPAKEeHUH 22
Tema 7.1. IlpeoOpa3oBanue Conepxanue y4eOHOro Marepuasia 20

TPHTOHOMETPHYECKHX

BbIpaKeHH

CuHyc 1 KOCUHYC CYMMBI 1 PA3HOCTU apTyMEHTOB .
TanreHc CyMMBI 1 PA3HOCTH apTyMEHTOB.

DopMyJIBI ITPUBEICHUS.




DopMyJIBI JBOMHOTO apryMeHTa.

DopMyJIbl TOHUKEHUS CTEIICHHU.

[IpeoOpasoBaHme cyMM TPUTOHOMETPUIECKUX (PYHKIIHI B
ITPOU3BEIECHUS .

IIpeobpasoBanme IpoOM3BEIeHNIN TPUTOHOMETPUIYECKUX (PYHKIIMI B
CYMMEIL.

IIpeobOpa3oBanue BeipaskeHust A Sinx +Bcosx k Buay Csin (x+t)

KonTtpoabnas padora Nel0 2

Tpuronomerpuueckue GyHKIIMH CI0KEHUS apTyMEHTOB.

KonTpoasnas padora Nell. ®opmysbl TPUTOHOMETPUH.
Pa3nen 8. MHOrorpaHHUKH. 8
Tema 8.1. MHororpanHHuKH Conep:xaHue y4eOHOro MaTepuaja 7

MuororpaHHbIe YIJIBI

Brimyksibie MHOrOrpaHHUKHT

[IpaBuIbHBIE MHOTOTPAHHUKH.

[TonymmpaBusbHBEIE MHOTOTPAHHUKN

3Be3auaThie MHOTOTPAHHUKA

Kpucraamabr — mpupo/iHbie MHOTOTPAHHUKA

KonTpoabnas padora Nel2. MHOrOrpaHHUKH. 1
Pa3nen 9. IlpousBognas 32
Tema 9.1. Ilpon3Boanas Coaepikanue yueOHOro MaTepuajia 30




YucnoBsle mocienoBarenbHocTH .Ilpegesn uncaoBoit
II0CJIeJ0BATEJIBHOCTH

CymMa 6eCKOHEYHO# reoMeTPpUIECKON IPOTPECCUH.

[Ipenen pyurimu OnpeneneHre TPOU3BOITHOM.

Brrumciienme mpon3BogHbIX. [IoHATHE U BBIYUCICHUE TPOU3BOTHOM N-T0
nopsiika Juddepenumrponanue cnoxnoit pynkuuu. Auddepenunpopanue
oOpartHo# GyHKINK. YpaBHEHNE KacaTeJbHOU K TpaUKy (PYyHKITHH.
UccnenoBanue pyHKINK HA MOHOTOHHOCTb. TOUKH 3KcTpeMyMa (QYHKIIUU U
ux HaxoxaeHue. [locrpoenue rpaduxoB ¢hynkuit. Hanbonbmee u

HauMeEHbIIIee 3Ha4YeHHE HETPEPHIBHOM (PYHKIIMU Ha MPOMEKYTKE.

KonTpoabnas pa6ora Nel3. IIpaBuna u popmynbl OTbICKaHUS TPOU3BOIHBIX 2

KonTpoabnas pabdora Neld4 [IpumeHeHHne MpoU3BOJHOM K HCCIIEIOBAHUIO

byHKIMHA
HUTOI'O 1 kypc 146
Pa3nen 10. Crenenu u kopuu. CTeneHHble (PYHKIIUM. 24
Tema 10.1. Crenenn u kopuu. | Conep:xanue yuedOHOro MmarepuaJia 10

ITouarue ROﬁH;ﬁ/ﬂ-ﬁ CTeIIeH! M3 NeMCTBUTEJILHOTO YMCJIa

OyHKIIN =V ,AX CBOHICTBA U TpadUKN

CBoiicTBa KOpHS n-# CTeIIeHN

KonTtpoabHnas padora NelS 1

Kopens n-ii crenenu.




Tema 10.2 CTteneHHbIe

GyHKIUM.

Conepxxanue yueOHOro Marepuaja

IIpeoOpasoBaHme HpPpaAIIMOHAJILHBIX BHIPAMKEHUH.
[TorsiTre cTemeHu ¢ JIIOOBIM PAITMOHAJILHBIM IIOKAa3aTeJIEM.
Cremrennble PyHKITUH, UX CBOMCTBA U TPADUKH.

H3BiieueHne KOpHEH M3 KOMIUIEKCHBIX YHCEIT .

12

KonTtpoabnas padora Nel6 1

Crenennsle QpyHKIUN
Pasnen 11.KpyrJble Tena 18
Tema 11.1. KpyrJble Teaa Conep:xanue y4yeOHOro marepuaja 17

Huauaap, KoHyc

Durypsl BpallleHUs

Bsaumuoe pacmosiosxerie cdepbl U IIJIOCKOCTH

MuororpaHHHKH, BIIMCAHHBIE B cpepy

M=uororpaHHHKH, OIMCAHHBIE OKOJIO Cpephl

CeueHus ITUIMHIPA IIJIOCKOCTHIO

CuMMeTpust IPOCTPAHCTBEHHBIX PUTYP

Kounrpoabsnas padora Nel7 Kpyrusie Tena 1
Pa3nen 12. [loka3zatenbHas u Jorapudpmuydeckasi GyHkuuu 41
Tema 12.1. [lokazarenbnasa n | Conep:xkanue y4e0HOro MmarepuaJia 23

Jorapupmuyeckas pyHKIUA

[TokasaTenpHas PYHKIIHS, ee CBOMCTBA U rpaduK

IToxasaTenbHbIE YPpaBHEHHA 11 HEpaBeHCTBA.




[ToussTme srorapudgma .
Oyurnms y = loga X, ee cBoMicTBa U Trpaduk

CroiicTBa sorapudmMoB

KonTpoabHnas padora Nel8. IlokasatenbHas u norapupmudeckas QyHKINUN

Tema 12.2.
Jlorapudpmuveckue

YPaBHEHUS U HEPAaBEHCTBA.

Conep:xxanue yueOHOro Marepuaja
Jlorapudmudeckne ypaBHeHUS
Jlorapudpmiudeckie HepaBeHCTBA

[Tepexom ¥k HOBOMY OCHOBAHHIO JIoTapudMa.
Jluddepenrimposanme moxkasaTeIbHOMN

U JIOTAPUPMUUECKOM PYyHKITII

16

KontpoabHnas padora Nel9. Jlorapudmuueckne ypaBHEHUSI 1 HEPaBEHCTBA.
JuddepenrmpoBanne mokasaTeJIbHON

" JI0TapUPMUIECKOR PYHKITHIHA,

Pasznen 13. [lepBooOpa3Hasi u MHTErpaJ

20

Temal3.1. IlepBooOpa3Has u

HHTerpaJ

Conep:xanue y4e0OHOro MmaTepuaja

IIepBoobpasuas. IlpaBuia oTbIcKaHMA IEePBOOOPA3HBIX.
Heompenenenuniii maTerpadl.

Ompenesnennsrii naterpat. ®opmysna Herona —JleiiOuuria.

Brruncienue 1toragei mI0CKUX (PUTYP C ITOMOIIBI0 MHTETrpaja

19

KonTpoabnas padora Ne20. IlepBooOpasHas 1 HHTErpal.

Pazpnen 14. O0beM U MJI01IIAAb NOBEPXHOCTH

12




Tema 14.1 O0bem u miomaas | Coaep:kanue y4eGHOro MmaTepuasia 11
MOBEPXHOCTH O0bem duryp B mpocrpasctee. O0beM ITUIHHIPA

[Tpuamun Kapansepu

O0bem mupamMuIbl

O06beM koHyca

O6bewMm mrapa

[Imomans moBepxXHOCTH

[I1omaas MOBEPXHOCTH IIIapa

KonTtpoabHas padora Ne21 O6beM u mI0111a1b TOBEPXHOCTH 1
Pa3znen 15. JjieMeHTHI MaTEeMATH4Y€CKOH CTATUCTUKH, KOMOMHATOPUKH M TEOPUU BEPOSITHOCTEN 10
Tema 15.1. DiemeHTHI Conep:xanue y4yeOHOro Mmarepuasa 9
MaTeMaTHYeCKOit Cratucrudeckast o0pabOTKa JaHHBIX .
CTAaTHCTUKH, KOMOMHATOPUKH | [Tpocreiinme BepoATHOCTHEIE 3aaYH .
M TEOPUH BepPOSITHOCTENH ®opmysia omaoma Hreiorona. Coueranus u pasMeIieHus .

Cnyuaiiabie coObITUA U uX BeposgTHocTu CraTucrmyeckass o0paboTka

TTAHHBIX.

KontpoabHasa padora Ne22. DOneMeHTbl MaTeMaTUYECKOM CTaTUCTHKH, 1

KOMOWHATOPHKH U TEOPUU BEPOSITHOCTEH
Pa3nes 16. KoopauHaThl M BEeKTOPbI 15
Tema 16.1 Koopannartsl n Coaepikanue yueOHOro MaTepuajia 14

BEKTOPBI

HpHMOYI‘OJIbHaH CHUCTeMa KOOPJHMHAT B IIPOCTPaHCTBE




BexkTtopsr B mipocTpaHcTBE

Koopauuater BekTOpa

CraJsisipHOe TIpon3BeeHIe BEKTOPOB
YpaBHeEHME IIJIOCKOCTH B IIPOCTPAHCTBE

YpaBHeHI/Ie HpHMOfI B ITPOCTPaHCTBE

KonTtpoabHnas padora Ne 23. KoopanHaThl 1 BEKTOPbI 1
Paszpnen 17. YpaBHeHusi u HepaBeHcTBa. CHCTEMBbI YPABHEHHMI U HEPABEHCTB. 18
Tema 17.1 YpaBHeHus u Conep:xxanue yuyeOHOro marepuaja 17
HepaBeHcTBa. CHcTeMbI PaBHocuibHOCTE ypaBHEHUH
YPABHEHHH U HEPABEHCTB. OO0I11I;e MeTOTBI PeIlleHusT YpaBHeHU I

Pertenne mepaBeHCTB ¢ OOHOM II€pEeMEHHOM
VYpaBHeHUs 1 HEPABEHCTBA C IBYMS IepPeMeHHBIMHI
Cucrembl ypaBHeHU

YpaBHeHHUs 1 HEPABEHCTBA C IapaMeTpaMu

KonTposbHas pa6ora Ne 24. YpaBuenus u HepaBeHcTBa. CHCTEMBbI 1

ypaBHeHI/Iﬁ 1 HCPABCHCTB

Hroro 2xype 158

304

Jlist XapaKTepUCTUKU YPOBHSI OCBOCHMsI yd4eOHOT0 MaTepualla UCTIOJIb3YIOTCS CIIEAYIoNIe 0003HaueHUs:

1 - o3HaKOMHUTENbHBIN (Y3HaBaHHE paHee U3YyYEHHBIX 00bEKTOB, CBOICTB);

2 - penpoyKTUBHBIN (BBINOJIHEHHUE JAEATEIBHOCTH 110 00pa3sily, MHCTPYKIHHU WIN HOJ pyKOBOJICTBOM);

3 — NPOSYKTHBHBIH (TMJIAHUPOBAHUE U CAMOCTOSATENILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellIeHUe MPOOIEMHBIX 3a/1a4)




3. YCJOBMUS PEAJIN3AILIMYA YYEBHOM JUCIUILINHBI
3.1. TpeOoBaHUA K MUHMMAJIBbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzanus yuyeOHON JUCHUIUIMHBI TpeOyeT HAIUYUsL yueOHOTo KaOMHEeTa MaTEMaTUKH.

3.1.1. O6opynoBanue KaOUHETA MATEMATHUKM:

Ne i/ HanMeHOBaHHMEe HMYILLECTBA HNuB. Ne Koa-Bo
1 Croxn - 1
2 Kpecno [Mpectmxk. Marepuan OOWBKH: - 1
HCKYCCTBEHHas Koka. [[BeT 0OMBKHU: YepHBIil.
3 Cron yuyeHuyeckuilt 2-Xx MeCTHBIH 6 Tp. - 15

1200*760*500. I1BeT Oyk CBETIIBIA.

4 Cryn yuennuecknii 380*460*400 6 rp. pocta - 30

5 HIkonpHas 1ocKa - 1

6 WurtepaktusHbiii kommiekt IntelWrite 222101045614 1

7 Hoyroyk mopratuBubeiii  I[1DBM  RAYbook | 222101045657 1
Bi1010 ICL

3.2. HudopmaumnonHoe odecnevyeHne 00yueHust
Yueonuxku u yuebnvie nocoousn

1) ®enepanbubiii 3ak0H 0T 29.12.2012 Ne 273-®3 «O0 oOpazoBanuu B Poccuiickoit
deneparymy. 2)
[Ipuka3 MunuctepctBa oOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «O6
yTBEpKJIEeHUU (PeiepaIbHOr0 TOCYAapPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CPEIHETO
(mostHOTO) 001IIETO 00Pa30BAHUSY.

3) [Ipuka3z MunuctepcTBa oOpazoBanus u Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHuun
n3meHenuit B [Ipuka3z MunuctepctBa oOpazoBanust u Hayku Poccuiickoit @enepanuu ot
17.05.2012

Ne 413 «“O6 yrBepkaeHun (enepaabHOrO0 TOCYIapCTBEHHOTO 00pPa30BaTEIbHOTO
CTaHaapTa CpeaHero (IMOTHOT0) 001Iero 00pa3oBaHus ». 4)
[Tucemo JlemaprameHTa TrOCyJapCTBEHHOW TMOJUTHKH B cdepe MOATOTOBKUA pabodmx
kaapoB u JIIO MunuctepctBa oOpazoBanus u Hayku PD ot 17.03.2015 Ne 06-

259«PekoMeHaanMu MO OpraHU3allMU TMOJYYEHHUs] CpeIHEero oOliero oOpa3oBaHUs B



mpenenax OCBOCHHMsS 00pa3oBaTENbHBIX MPOrpaMM CpPEJHEro MpoQecCHOHAIBHOIO
oOpa3oBaHus Ha 0a3e OCHOBHOIO 00LIEro 00pa3oBaHUs C

y4eToM TpeOoBaHUM (eAepalbHbIX TOCYAapCTBEHHBIX 00pa30BaTENIbHBIX CTAHIAPTOB U
MoJIydaeMol  Mpopeccuu  WIM  CHEHUAIbHOCTH  CPEAHEro  Mpo(ecCHOHATBLHOIO
oOpazoBaHUs»

5) A.I'Mopuakosuu ,[1.B.CemenoB MaremaTuka: AnreOpa ¥ Hadanga MaTeMaTHYECKOTO
aHanuza,reomMetrpusi 4.l yueOHUK (0a30Bbli U yriyosnennbii ypoBHu) 10 kimacc —-M-2015.
-462c.

6) A.I''Mopakosuu,Il.B.CemenoB Martematuka: Anrebpa u Hadajla MaTeMaTHYE€CKOTO
aHanusza,reoMeTpus 4.2 3agayHuk (0a30BbIM W yrayOneHHbIl ypoBHH) 10 kimacc —M-
2015. -342c.

7)A.I'' Mopakosuy,I1.B.CemenoB Marematuka: Anredpa M Haudaja MaTeMaTHYECKOTO
aHanuza,reomMetpus 4.1 yueOHuK (6a30BbIi U yrayOsieHHbd ypoBHH) 11 kimacc —-M-2015.
-462c.

8)A.I".' Mopakosu4,I1.B.CemenoB Marematuka: AnreOpa W Hayajla MaTeMaTHYECKOTO

aHajau3a,reoMeTpus 4.2 3amayHuK (0a30BbIM M yriyOseHHbIM ypoBHH) 11 kmacc —M-

2015. -261c.

9)A.I" ' Mopakosuu, 1.M.CmupHoBa u ap.Maremaruka 10 Kimacc, y4eOHUK IS yYaIUXCS

o01eo0pa3oBaTeNbHBIX yupexaeHui ( 6a30BbIid ypoBeHb), M.- 2013.-430c.

10)A .I'Mopakosuu ,MU.M.CmupaoBa u ap. Maremartuka 11 kimacc, y4eOHHMK ISt

ydamuxcsi 001eo0pa3oBaTenbHbIX yapexaeHui ( 6a30BbIil ypoBeHs), M.-2013.-416c¢.

11) JI.C.Artanacsn ,B.®.byty30B I'eomerpust 10-11( 0GazoBbii W TPODHUIBbHBIN
ypoBHHU,M.-2015.-255¢.

JlonoTHUTEIbHAS JTUTEPATypa

1. bawmaxos M. M. MaremaTuka: y4eOHUK I CTYH. YUYPESKICHUN cpelx. Tpod.
obpazopanus. — M., 2014.-251c.

2. bawmaxos M. U. Matematuka. COOpHUK 3amad Tpo(HUILHON HAMpPaBIEHHOCTH:
y4eb. mocobue Il CTyA. yUpexaeHuil cpen. mpod. odbpazoBanus. — M., 2014.-

220c.
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3. bawmaxos M. M. Marematuka. 3ajadyHukK: y4eO. mocodue Ay CTyA. YUPEKICHUU
cpen. npod. oopazoBanus. — M., 2014.-214c.

4. bawmaxoe M. U. Marematuka. DNEKTPOHHBIN y4ue0.-MeTOJ. KOMIUIEKC IS CTY.
yupexaenuit cpesl. npod. odpazosanus. — M., 2015.-212c.

5. bawmaxos M. M. Matematuka (6a30BbIil ypoBeHs). 10 knacc. — M., 2014.-212c.

6. bawmarxos M. . Matematuka (6a30BbIil ypoBeHs). 11 kiacec. — M., 2014.-206c¢.

7. bawmarxos M. H. AnreGpa u Havasia aHanuza, reomerpus. 10 kiracc. — M., 2013.-
201c.

8. bawumaxos M. M. Marematuka (0a30Bbiii ypoBeHb). 10 kmacc. COopHUK 3ajad:
yue6. nocobue-M.2012.-259c¢.

9. bawmakos M. M. Marematuka (0a3oBblii ypoBeHb). 11 kmacc. COopHHMK 3ajay:
yueb. nocobune-M.2012.-289c¢.

10.7yces B. A., I'pueopves C. I., Hseoneuna C. B. Martematuka s npodeccuit u
CHEIUANTBHOCTEH COIMATBHO-I)KOHOMUYECKOTO Tpoduisi: y4eOHUK I CTYI.
yupexaeHui cpes. mpod. odbpazora Hus. — M., 2014-414c.

11.hawmaxoe M. M. MaTtematuka: KH. IJisd TIpeTojiaBaTeNs: MeTo. mocobue. — M.,
2013-189c.

12. bawimaxose M. U., Lvicanos IlI. . Meroguueckoe mocoOHe ISl MOATOTOBKU K
EI'D2. — M., 2011-162c.

HNuTepHeT-pecypenl
www. fcior. edu. ru (Mudopmanmonusie, TpEHUPOBOYHBIE U KOHTPOJIbHBIE MaTEPUAIbI).

www. school-collection. edu. ru (ExmnHas komiexknumun mu@pPOBBIX 00pa30BaTEIbHBIX

pecypcoB).
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM

JTUCHUATIUHBI

KOHTpOJIL H OHEHKa pC3yJIbTaTOB OCBOCHUSA y‘-IC6HOI>i AUCHUIIMHBI OCYIICCTBIIACTCA

MIPENOAABATEIEM B MIPOLECCE MPOBEACHUS ayAUTOPHBIX 3aHATHI, TECTUPOBAHUS, a TAKKE

BBIITOJIHCHUA O6y‘laIOH_II/IMI/ICH HMHAWBUAYAJIbHBIX W T'PYIIIOBBIX 3aﬂaHHﬁ, KOHTPOJIbHBIX

paboT.

Pe3yabTaThl 00y4eHUs

(ocBOeHHBbIE YMEHHSI, YCBOCHHbIE 3HAHUA)

®opMbl HW  MeETOIABI
KOHTPOJISI M  OUECHKH

pe3yJbTATOB 00y4YeHUs

1 2
JIuunocmmuuvix
—pa3BUTHE JIOTUYECKOTO MBIIILIEHHS, pewenue  3aday  Ha
IIPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aJITOPUTMHUECKOMN O2UKY, pewenue
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUS HA  YPOBHE, HDOCMPAHCTEEHHbIX
HEeoOXoauMoM g Oynymied  mpodecCHOoHAIBHOM

JESTEILHOCTH, JIUISl IPOAOJKEHUsT 00pa30oBaHus U
caM0o00pa3oBaHus;

— OBJIQJICHWE MaTeMaTHYECKUMHU 3HAHWSIMU U YMCHHSIMH,
HEOOXOJMMBIMHU B TIOBCETHEBHOW >KM3HH, JJISI OCBOCHUSI
CMEXHBIX €CTECTBEHHO -HAay4YHBIX JIUCIMIUIUH U
JTUCITUIUTMH TPO(ECCUOHATIBHOTO 1UKIIA, IS MOJTYYCHUS
oOpa3oBaHus B 001acTsIX, HE TPEOYIONUX yrayOJeHHOM
MaTeMaTU4YeCKOM MOITOTOBKH;

TOTOBHOCTD K KOJUICKTUBHOMN pabore,
COTPYIHUYECTBY CO CBEPCTHHKAMU B 00pa30BaTEIHHOM,
OOIIIECTBEHHO IIOJIC3HOMW, Y4YeOHO-HCCIIeI0BATEIIbCKOM,

HpOeKTHOﬁ U APYIux BUAaX ACATCIIbBHOCTH,

3a0ay no ceomempuu,

-peuierue npaKmuyecKux
npumepos us

NOBCEOHEBHOU IHCUSHU,

-ananuz  pabomovl 8

epynnax;
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Memanpeomemmnoix

—  yYMEHHE  CaMOCTOATEIBHO  OMNpEeNeNsATh  LeJH
JEATENHPHOCTH M COCTaBIATH IUTAHBI JICATEIHLHOCTH,
CaMOCTOSITEJILHO  OCYIIECTBIISITh, KOHTPOJIUPOBATH M
KOPPEKTHPOBaTh  JIEATCIBLHOCTh; HCIIOJIB30BaTh  BCE
BO3MOXXHBIC PECYpPCHI IS JTIOCTH)KCHHH TTOCTABIICHHBIX
IeJe M pealn3alii TUTAHOB JICSITEIILHOCTH; BBHIOMPATH
YCIICIIIHBIC CTPATETUU B PA3JIMYHBIX CHUTYAIIUSX;

—yMEHHUE TPOAYKTUBHO OOIATHCS M B3aUMOJICHCTBOBATH
B TIPOIIECCE COBMECTHOM JICSITEIbHOCTH, YYHTHIBAThH
TIO3UITUHU APYTUX YYaCTHHUKOB NEATETBHOCTH,
3¢ peKkTUBHO pa3pemaTh KOH(DIUKTHI;

— BJaJiCHWE HaBBIKAMHU TI03HABATEIHHOW, Yy4eOHO-
MCCIICJIOBATEIIbCKOM M TPOSKTHOW  JIEATEIHHOCTH,
HaBBIKAMH ~ pa3pemieHus MmpoOjeM; CIIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSATEIBHOMY TIOMCKY METOJIOB
peIIeHuUs MPAKTUICCKUX 3a7a4, MPUMCHCHUH Pa3InIHBIX
METOJIOB ITO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOSTEIbHOM
WHOOPMAIIMOHHO  —TI03HABATEIBLHON  JCSATEIBHOCTH,
BKJIFOYAsl YMEHHE OpPHUEHTHPOBATHCA B  Pa3IUYHBIX
HUCTOYHUKAX WH(OpMAIMK, KPUTHUYECKH OIICHUBATH U
WHTEPIPETAPOBATh HHPOPMAIHNIO, TMOIYyYaeMyl W3
Pa3TUYHBIX UICTOYHUKOB;

— BJIaJICHWE HaBBIKAMH TO3HABATEIHLHOW PEQIICKCUU KaK
OCO3HAHMS COBEPINAEMBIX JCHUCTBUN W MBICIUTEIBHBIX

MPOILIECCOB, HMX pE3yJbTaTOB M OCHOBAaHWI, T'paHUIl

-n0020MoOBKA
peghepamos.

-ananuz  pabomol 8
epynnax;

-aHAIU3 paspabomxku
npoekma.
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CBOCTO 3HAHMA H HCE3HAHHUs, HOBBIX ITO3HABATCIbHBIX
3aJia4d 1 CPpEACTB AJId UX NOCTUIKCHUS
— OCICYCTPEMIICHHOCTL B IIOMCKAX W IPUHATHH

pelieHuii, coo0pa3uTenbHOCTh U UHTYULIUS, PA3BUTOCTh

MPOCTPAHCTBEHHBIX  MPEJACTABICHUN;  CIIOCOOHOCTh
BOCIIPUHUMATh KPAacoTy U TAPMOHUIO MUPA;
Ilpeomemmnuix

-c(pOpMHUPOBAHHOCTH MIPEACTABICHUN O MaTeMaTHKE Kak
YaCTU MUPOBOM KYJIBTYpbl U MECTE MATEMAaTUKH B
COBPEMEHHOM ITUBWJIM3AIINH, CTIOCO0aX OMUCAHMUSI
SIBJIECHUM peaJibHOI0 MUpPa Ha MAaTEMaTHYECKOM SI3BIKE;
— ¢(OpMHUPOBAHHOCTH MIPEACTABICHUM O
MAaTEMATHYECKUX MOHATUAX KaK BaXKHEHIITUX
MaTEMAaTHYECKUX MOJEISIX, IO3BOJISIFOIIUX OMUCHIBATh U
U3y4yaTh pa3HbI€ NMPOLECCHI U SBJICHUS; TOHUMAHHE
BO3MOKHOCTH aKCMOMATUYECKOT0 TOCTPOCHUS
MAaTEMATUYECKUX TEOPUU;

—BJIAICHUE METOAaMU JOKa3aTEIbCTB U aJlTOPUTMOB
peuIeHns, YMEHHE UX IPUMEHSTh, IPOBOIUTH
JIOKA3aTeNIbHBIE PACCYXKICHHUS B X0 PELICHUS 3a1a4;
—BJIQJICHUE CTAHIAPTHBIMU IIPUEMAMHU PELICHUS
palMOHANBHBIX U UPPALUOHAIBHBIX, TOKA3ATEIbHBIX,
CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCMOJIb30BaHNE T'OTOBBIX
KOMIIBIOTEPHBIX ITPOTPAMM, B TOM YMCJE JJIS TIOUCKA
MyTH PELICHUS U WLTIOCTPALNY PEIIECHNS YPABHEHUMN U
HEpPABEHCTB,;

— c(hOpMHUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX

- TEKYIIUH KOHTPOJIb B
dbopMe YyCTHOTO OIpoca;
- OKCTIEpTHAs OICHKA
pEe3yNIbTaTOB
NEesTeIbHOCTH
oOydaromerocs B
polecce OCBOCHUS
o0pa3oBaTeIbHOM
POrpaMMBbl: Ha
MPAKTUYECKUX 3aHATUAX;
- BHEAYTUTOPHAS
caMOCTOsITeIbHAs
paboTa, BBITIOJIHEHNE
WHINBUIYaTbHBIX
MIPOEKTHBIX 3aJIaHUM;

- TECTUPOBAHHUE TI0 TEME;
- ToMamrHss padora;

- pelieHue
MPAKTUICCKUX 33724 C

HarJsiJHbIM
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MIOHATHAX MATEMATUYECKOIO0 aHAJIN3a U UX CBOWCTBAX,
BJIaJICHHE YMEHHEM XapaKTEPU30BaTh NTOBEICHHUE
(yHKIUH, UCTIOJb30BAHUE MOJYYEHHBIX 3HAHUH 115
ONMCAHUS U aHAJIN3a PEATBHBIX 3aBUCHUMOCTEM;

—— BJIQJICHUE OCHOBHBIMU MOHATHUAMH O IJIOCKUX U
MIPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX (PUTYpaX, UX
OCHOBHBIX CBOMCTBaX; CPOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh reOMETpUYECKUe (PUTyphl Ha YepTexKaXx,
MOJENSIX U B pEAJIbHOM MHUPE; IPUMEHEHNE U3YYEHHBIX
CBOICTB reOMeTpUYECKUX PUTYyp U GOpMyIT JIJIst
peleHns reOMETPUYECKHX 3a4a4 U 33724 C
IPaKTUYECKUM COAEPKAHUEM;

— c(OpMHUPOBAHHOCTH MPECTABICHUH O Mpolleccax u
SIBJICHUSIX, UMEIOLIIMX BEPOATHOCTHBIN XapaKTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX ITOHSATHUSX 3JIEMEHTAPHOU TEOPUHU
BEPOSATHOCTEN; YMEHUN HAXOUTh U OLICHUBATH
BEPOSATHOCTH HACTYIJICHUS COOBITHI B MIPOCTEHIITUX
IIPAKTUYECKUX CUTYaLUSX U OCHOBHBIE XapaKTEPUCTUKHU
CIIy4alHBIX BEJIMYUH;

—— BJIQJICHUE HABBIKAMHU HMCIIOJIb30BaHUA TOTOBBIX

KOMIIBIOTEPHBIX ITPOTPAMM IIPU PELICHUU 3a]a4

IpeCTaBICHUEM
pe3yabTaToB;

- MOATOTOBKA JOKJIaa
uiu pedepara;

- IOATOTOBKA

NpEe3EHTALUH;
- IPOAHAJIU3UPOBATH

OCHOBHBIC HOPMATHUBHO-

IMPaBOBBIC AKTEI;

- UTOroBajd arrcCraiui B

dbopMe 3K3amMeHa
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6. I[MPOEKTHAA JEATEJIBHOCTD 110 JUCHUIIVIMHE MATEMATUKA.
TeMbl NMPOEKTHOM AEATEIBHOCTH CTYIEHTOB:
1. IlapamnenbHOE NPOEKTUPOBAHMUE.
2. T'paduyeckoe penieHue ypaBHEHU U HEPABEHCTB.
3. IlpaBuibHbBIE U TONYIPABUIBHBIE MHOTOIPAHHUKH.

4. KoHnueckue ceueHus U UX IMPUMCHCHHUC B TCXHUKE.

AHHOTANLNMA K ITPOEKTY «(ITAPAJUJIEJIBHOE ITPOEKTUPOBAHUEY.

Heas paborbl: wuccienoBatb 007acTh MNPUMEHEHUS  NapajljIeNbHOrO
IPOEKTUPOBAHHUS B CTPOUTENIBCTBE U MAIIMHOCTPOCHUH.

MeToabl uccIe0BaHUA: U3YUECHUE TEOPETUUECKOTO MaTepraa, COOTHECEHUE
METOJOB M CBOWMCTB NapajuIeIbHOrO0 MPOEKTUPOBAHUS C MOCTPOCHHEM MNPOEKUUN B
WH)XCHEPHOU rpaduke, UCClieJOBAHUE UCIIOIb30BAHUS OPTOTOHAJIBHBIX MPOEKIUNA TIPH
pPELICHUN pEAIbHBIX NPUKIAAHBIX 3a4a4 B CTPOUTEIBCTBE U MAIIMHOCTPOECHUH,
caMoOCTOsTeNIbHAsE paboTa MO PEIICHUI0 MPUKIATHBIX 3a/a4 ¢ OMUCAaHUEM CIIOCOOOB
peLICHUS.

OcHOBHBIE Ppe3yabTAThI: B pe3yJbTaTe BBIMIOJHEHUS] PaOOThl TUIAHUPYETCS
YCTAHOBUTH, YTO MAPAJLICIIBHOE IMPOECKTUPOBAHUE LIMPOKO HCIIOIB3YETCS HE TOJIBKO
JUTSE ©300pakKeHHs] MHOTOTPAHHUKOB M KPYTJIBIX TEJ B TUIOCKOCTH, HO U TIPHU PEIICHUU
NPUKIAJHBIX 33Ja4 B CTPOUTEIBCTBE M MAIIMHOCTPOCHUH, C ONOPOW HAa CBOKCTBA
MapajyIeIbHOM W OPTOTOHAJIBHOM MPOCKUHUM PELIAIOTCS Pa3Iu4Hble IPUKIIAJIHBIE

3aJa4d B DTUX 00JIaCTAX.

26



AHHOTAITUS K IIPOEKTY «'PA®MYECKOE PEIIEHUE YPABHEHMUII 1
HEPABEHCTB».

Hean: BoisicHuTh npenmMyiecTBa rpaguueckoro cnocoda pernieHus ypaBHEHUN U
HEPABEHCTB.

3axaun:

. CpaBHUTDH aHATUTUYECKUH U TpadUuecKuil cnocod penieHus: ypaBHEHUN 1
HEPABEHCTB.

e O3HaKOMHTKCS B KaKUX Clydasx rpauueckuii cnocod MMeeT MpeumMyIecTna.

o  Paccmotpers pemieHne ypaBHEHUN C MOJYJIEM U ITAPaMETPOM.

AKTYaJIbHOCTH HCCJIEIOBAHUA: AHAIN3 MaTepUalia, MOCBAILIEHHOTO
rpaduyecKoMy PEIIeHUI0 YPAaBHEHUN U HEPABEHCTB B YUEOHBIX MMOCOOUAX «ANredpa u
HayaJla MaTEMATUYECKOr0 aHAIN3a» Pa3HbIX aBTOPOB, YUET LEJIEU U3YUEHUS JaHHOU
TEeMbI. ATaK ke 00s13aTeIbHBIX PE3yJbTaTOB OOYUYCHUS, CBI3aHHBIX C paCCMaTpUBAcMOM
TEMOW.

OcHOBHBIE pe3yJabTAThl: B pe3yJbTaTe BBIMIOJHEHUS] PaOOThl TUIAHUPYETCS
YCTaHOBHTH, YTO rpadUyeCKUili METOJl pelIeHUs YpPaBHEHHM W HEPABEHCTB HamOoliee
yIOOHBIA M3 METOJOB pelleHus JaHHbIX 3aaad. llogbopka u  paspaboTka
3G ()EKTUBHBIX METOJIOB PEUICHUSI YPaBHEHUN M HEPABEHCTB B 3aBUCHMOCTH OT THUIIA

peHuiacMBIX 3aaa4.
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AHHOTAIIMA K [TIPOEKTY «IIPABUJIBHBIE U ITOJIYIIPABUJIbHBIE
MHOI'OI'PAHHUK».

Hear mnpoekra: wu3yuntb TeMmy «lIpaBuibHBIE UM TOJIYNIPAaBWIbHBIE
MHOT'OTPaHHUKI.

3agaHus VI NCCIEAOBAHMSA: B IIPOLIECCE BHIIOIHEHMS IIPOEKTa 00yUaroUIecs
CaMOCTOSITEJIbHO HAXOASAT HCTOYHMKM HH(OpMALMU, aHATU3UPYIOT €€ M JIeNaloT
COOTBETCTBYIOIINE BBIBOJIBI.

OcHoBHBIE pe3yJbTaThl: B Ipolecce padoThl HajJ MPOEKTOM y O0ydarouIuxcs
Pa3BUBAETCSl CAMOCTOATEILHOE KPUTUUECKOE MBILIJICHUE B TOMCKE HOBOW MHPOPMALIUH.
B pesynbraTe BBINONHEHUS JAaHHOM paOOTHl IUITAHMPYETCS Jydllee MOHUMaHUE H
yCcBOEHUs Marepuania mo teme «lIpaBuibHbIE M MOMYyNpPaBUIIbHBIE MHOTOTPaHHUKHY,
pa3BUTHE MPOCTPAHCTBEHHOTO MBIIUICHHS, BOOOpaXKEHUS, Pa3BUTHE MO3HABATEIbHOMN
JESTENBHOCTU B XOJIe pabOThl ¢ MPOCTPAHCTBEHHBIMU (pUrypamMu, ymeHue paboTaTh ¢

KOMIIBIOTEPHBIMU IIpOrpaMMamMH, poektupyomue 3D moxenu duryp.
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AHHOTAIIMA K [TIPOEKTY « KOHUYECKHUE CEHEHHMA U X
[TPUMEHEHUWE B TEXHUKE».

Henab: wu3yunTh OCHOBHBbIE KiIacCU(UKAIMM KOHUYECKMX CEYEHUH U HX
MIPUMEHEHHUE B MEXK/TYHAPOIHOU MPAKTHUKE.

3agaumM: paccMOTpeTb OCOOEHHOCTM NPUMEHEHHS OCHOBHBIX  METOJIOB
KJaccu(UKaIy TOBAPOB B MEXKIAYHAPOIHON MPAKTHUKE.

JIist 1OCTHKEHHUs] TTOCTABJICHHOM LEAM M peav3allii BhIIIEYKa3aHHBIX 3a/lay B
paboTe mpeAnojaratoTcsi Kak MCMOJb30BaHWE TaKMX METOA0B KakK: aHallu3, CUHTE3,
IUIAHUPOBAHWE  NPOTHO3UPOBAHHE, CHUCTEMHBIH M KOMIUIEKCHBIE  MOJXOJIBI,
aHAIMTUYECKO-MAaTEMATUYECKHUE METO/IbI U T. TI.

OcHoBHBIE pe3yJabTaThl: B Mpolecce paboThl HAa/l MPOEKTOM y O00y4YaroImUXCs
Pa3BUBAETCSl CAMOCTOATEIFHOE KPUTUUECKOE MBILIJICHUE B TOMCKE HOBOWM MH(POPMAIIUH.
B pesynbraTe BBINONHEHUS MOAaHHOM pabOTHl TUTAHMPYETCS Jydllee MOHUMaHUE H
yCcBOEHHs MaTepuasia no teMe «KoHuueckue cedeHus», pa3BUTHE MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, BOOOPaXKEHUSI, pa3BUTHE MMO3HABATEIBHON JEATEIHHOCTUA B X0JIe PabOTHI €
IPOCTPAHCTBEHHBIMHU (PUTYpaMH, YMEHUE paboTaTh C KOMIBIOTEPHBIMHU MPOTPAMMaMH,

npoektupyromnme 3D Monenu duryp.
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