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1. MOSICHUTEJBHAS 3ATINCKA K PABOYEI IIPOTPAMME
YYEBHOM JUCLUTIIJINHBI

«MaremaTtuka»

1.1. O0sacTh NPUMEHEHUsI NPOrpPaMMbl Y4eOHOM M CHUIIMHBI
[Iporpamma yuebnoit aucuuruinabl OY .05 MaTemaTuka siBAsi€TCS 4aCThbl0 OCHOBHOM
npodeccronanbHoil oOpa3zoBarenbHOM nporpammbl B cooTBerctBUM ¢ DPI'OC 1o
npodeccuu
23.01.14 DnekTpoMOHTEpP YCTPOMCTB CHUTHAJIW3AlUU, IEHTPATU3AINH, OJOKHUPOBKH
(CLIb)
23.01.09 MamuvHHCT JIOKOMOTHBA
43.01.06 [IpoBOAHUK Ha KEJIE3HOAOPOKHOM TPAHCIIOPTE
43.01.05 Omepatop 1o 0OpaboOTKe MePEeBO30YHBIX JOKYMEHTOB Ha KEIE3HOIOPOKHOM
TpaHCIOpTeE.

1.2. Mecto y4yeOHou aucuunianubl B cTpykrype IIIIKPC

VYyebnas guciuiuinHa «MaremaTtuka» — SBIAE€TCA  y4€OHBIM  IPEIMETOM
oOsi3aTenbHOM TIpeaMeTHor obnactu «Marematuka u uapopmatukay OI'OC cpennero
obmero oOpa3oBanus. B mnpodeccroHabHBIX 00pa30BaTEIbHBIX OpraHU3AIUSX,
peanu3yronmx o0pa3oBaTeIbHYI0 IMpOrpamMMmy CpelHero oOmiero oOpa3oBaHHUs B
npenenax ocBoerus: OIIOII CIIO na 6aze ocHOBHOrO 00IIero oopa3oBaHus, yueOHas
nucuuiuinHa «MaremaTukay H3ydaeTcss B 00Ieo0pa3oBaTeIbHOM IHMKJIE Y4eOHOTO
mana OITOIT CITO na 6a3e 0CHOBHOTrO 00IIEro 0Opa3oBaHUs C MOJTYUYCHHEM CPETHETO
obmero o6pazoBanus (ITIIKPC). B yue6npix mmanax [IIIKPC ygebnas aucruruimna
«Marematnkay BXOJHUT B COCTaB OOIMUX 0OIIE00pa30BATEIBHBIX YICOHBIX TUCITUTIINH,
dbopmupyemMbiXx U3 00s3aTeNbHBIX MpeaMeTHbix obnacteit ®I'OC cpemgnero oOiero
oOpa3zoBanus, 11 npodeccuid CI10

1.3. Hean u 3apaym y4eOHOM NUMCHUILIMHBI - TPeOOBAHMSA K pe3yJbTaTam
OCBOEHUS Y4eOHOH TUCHUIJIMHBI:
OcBoenue cojaepkanus ydeOHOM jgucuuruimHbl «Maremartukay o0OecreunBaeT
JNOCTHKEHHE CTYACHTAMMU CICAYIOIINX Pe3yabTATOB::

JIMYHOCTHBIE:

— c¢(hopMHPOBAHHOCTh TPEJACTABIECHUN O MAaTEMaTUKE KAaK YHUBEPCAJIbHOM S3bIKE
HAayKd, CpEACTBE MOJEIMPOBAHUS SBICHUHA M IMPOLECCOB, HIAEAX U METOoJax
MaTEMaTUKH;

— MOHMMAaHHE 3HAYUMOCTH MAaTEMaTHKH JUIsl HAy4YHO-TEXHHYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K 4YacTH OOIedyeroBedYecKon
KyJbTYpbl 4Y€pe3 3HAaKOMCTBO C MCTOPUEH pPa3BUTHUS MAaTEMaTHKH, 3BOJIIOIUEN
MaTEeMaTHUYECKUX HUCH;

— pa3BUTHE  JIOTMYECKOTO  MBIIUICHHS, TPOCTPAHCTBEHHOTO  BOOOpPAKEHUS,
QITOPUTMHUYECKOU KYJIbTYPbl, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIUMOM ISt
Oynyuield mpodecCHOHaNbHON NEATeNbHOCTH, I NPOAOJKEHUsT oOpa3oBaHUS U
caMo00pa3oBaHus;

— OBJIQJICHUE MAaTEeMATUYECKUMHU 3HAHUSAMU U YMEHHUSMH, HEOOXOAMMBIMU B
IIOBCEHEBHOM W3HH, JUII OCBOCHHUS CMEKHBIX €CTECTBEHHOHAYYHBIX IHUCLHIUIMH H
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JTUCITUTUINH TPOo(EeCCHOHATBHOTO IUKIIA, IJIs MOJydeHus: oOpa3oBaHus B 00JacTIX, HE
TpeOYIOMUX yriIyOJIeHHOW MaTeMaTHIECKON MOATOTOBKY;

— TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHUCJIE CaMOOOpPa30BaHUIO, HA
MPOTSKEHUU BCEU KU3HU; CO3HATEIHLHOE OTHOIIEHUE K HEMPEPHIBHOMY OOPa30BaHUIO
KaK yCJIOBHUIO YCIEIIHON MPodheCCHOHATIBHOU U OOIIIECTBEHHOM eI TENHbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTh K CaMOCTOSATEIbHOM TBOPYECKON M OTBETCTBEHHOMU
JeATEeIIbHOCTH;

— TFOTOBHOCTh K KOJUIEKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTeIbHOM, 00IIECTBEHHO MOJE3HON, Y4eOHO-UCCIIeI0BATEILCKON, MPOESKTHON U
JIPYTUX BUJIAX AESATEIbHOCTH;

— OTHOIIIEHHE K MPOdEeCCHOHATHHOU JEATETHPHOCTH KaK BO3MOXXHOCTH YYacTHS B
PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHAIBHBIX MPOOIIEM;

MeTanpeaMeTHbIE:

— YMEHHUE CAMOCTOSITEIbHO OMPEACNATh LENU ACSITEIbHOCTH U COCTAaBJISATH IUIAHBI
NEATEeNIbHOCTH;, CaMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JEATEeNIbHOCTh,  HCMOJIb30BaThb BCE  BO3MOXHBIE  PECYpChl I JOCTHXKCHUS
MOCTABJICHHBIX IIEJIed W peaju3allii TUTAaHOB JACSTEIbHOCTH; BBIOUPATH YCICIIHbIC
CTpaTEeruu B Pa3IMYHBIX CUTYAIUSX;

— YMEHHE NPOJYKTHUBHO OOIIATHCS M B3aUMOJICUCTBOBATH B IMPOIECCE COBMECTHOM
NEeSTENbHOCTH, YUYUTHIBATh MO3ULIMHU JIPYTUX YYACTHUKOB AESTENBHOCTH, 3P(HEKTUBHO
paspeniath KOH(MIUKTHI;

— BJIaJICHUE HABbIKAMH IT0O3HABATEJIbHOW, YU4eOHO-UCCISA0BATEILCKOM U MPOSKTHOM
NESTENHbHOCTH, HABBIKAMHM pa3pelieHus] MpodiieM; CIHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PEIICHHS MNPAKTUYECKUX 3a7ad, MPUMEHEHUIO
Pa3IUYHBIX METOAOB MO3HAHMS;

— TOTOBHOCTP W CHOCOOHOCTh K  CaMOCTOSATEIHHOM  HH(POPMAIIMOHHO-
MO3HABATEIBLHON JIEITENIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHUPOBATHCS B PA3TUUYHBIX
UCTOYHUKAX  HUHPOpMAIMK, KPUTHUYECKH  OIEHHUBaTh W  HHTEPIPETUPOBATH
uH(pOpMaIHIO, TOTYyYaeMyI0 U3 Pa3IMUYHbIX UCTOYHUKOB;

— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMHU: YMEHHE SICHO, JIOTUYHO M TOYHO H3Jararth
CBOIO TOUKY 3PEHHUSI, UCIIOJIH30BaTh aJIcKBaTHBIC SI3bIKOBBIE CPEJICTBA;

— BJIaJICHWE HaBbIKAMU MO3HABATENHHON pediiekcHHr KaKk OCO3HAHMS COBEpIIAEMBIX
JEUCTBUI M MBICIUTENIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX [TO3HABATEIbHBIX 33/1a4 U CPEACTB JUIsl UX TOCTUKEHHUS;

— IIeJICYCTPEMJICHHOCTh B TIOMCKaX WU TPUHSATUU PEIICHUN, COOOPa3UTENbHOCTh U
WHTYULUS,  Pa3BUTOCTb  MOPOCTPAHCTBEHHBIX  MPEACTABICHUN;  CHOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHHIO MUPA;

npeAMeTHbIE:

— c(hOpPMUPOBAHHOCTb MPEACTABICHUNA O MAaTEMATUKE KaK YaCTU MUPOBOM KYJIbTYPBI
U MECTe MaTeMaTUKH B COBPEMEHHOM IMBWIM3ALMK, CIIOCO0AaX OIMUCAHUS SBJICHUN
peabHOTO MUpa HA MATEMATUYECKOM SI3BIKE;

— cOpPMUPOBAHHOCTh  MPEJCTABICHUH O MaTeMaTUYECKUX TMOHATHUSX  Kak
BAKHEUIINX MAaTEMATHYECKUX MOJENSAX, MO3BOJIAIONIMX OMUCHIBATh U M3y4aTh PA3HbIE
MPOLIECCHl M SIBJICHHS; MOHUMAHHE BO3MOYKHOCTH AKCHOMATHYECKOTO MOCTPOECHUS
MAaTeMaTU4YECKUX TEOPUH;



— BIIQJICHUE METOJAaMU JOKAa3aTeIbCTB U aJTOPUTMOB pEILICHUS, YMEHUE UX
IIPUMEHATH, IPOBOAUTD 10KA3aTEIbHBIEC PACCYKICHUS B XO/I€ PEIICHUS 3a1a4;

— BIIaJICHUE CTaHJAPTHBIMU  IIPUEMAaMU  PEUICHUS  PalMOHAIBHBIX U
UPPALMOHAIBHBIX, MOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHECHUN WU
HEPABEHCTB, UX CHUCTEM; MCIIOJb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM
qyucie I MOUCKA YT PELICHUs U WUTKOCTPALMU PELLICHUS YPABHEHUNW U HEPABEHCTB;

— c(OPMHUPOBAHHOCTh MPEJCTaBICHUH OO0 OCHOBHBIX MOHSTHUSIX MaTeMaTHYECKOIrO
aHaJlM3a U MX CBOMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh MOBEACHHUE (PYHKIIMM,
UCIIOIb30BAHUE TIOJNYYEHHBIX 3HAHUM JUI1 ONMCAaHUA W AHAIM3a PEAIbHBIX
3aBUCUMOCTEH;

— BIIAJICHUE OCHOBHBIMU IIOHATHUSAMM O INIOCKUX M  IIPOCTPAHCTBEHHBIX
reoMeTpuyecKkux (urypax, MX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTb YMEHHS
pacro3HaBaTh TeOMETpUYECKUue (PUTypbl Ha YEpTEkaxX, MOJEISIX U B PEaJIbHOM MHDE;
NPUMEHEHHUE HM3YUYEHHBIX CBOMCTB TI€OMETPUYECKHX (GUTYp U (POpMyT ISl perieHus
F€OMETPUUYECKUX 3a7ay U 3a7a4 C IIPAKTUYECKUM COJIEPIKaHUEM;

— cOpMHUPOBAHHOCTh MPEJCTABICHUN O MpoLeccax M SIBICHUSIX, HMEIOIIMX
BEPOATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJIBHOM MHUDE,
OCHOBHBIX IIOHATUAX DJIEMEHTAPDHOW TEOPUM BEPOATHOCTEH; YMEHHUM HAXOAUTh W
OLICHMBATh BEPOSITHOCTM HACTYIUIEHHS] COOBITMM B NPOCTEHIIMX MPAKTUYECKHUX
CUTYyalUsAX U OCHOBHBIE XapPAKTEPUCTUKU CIIyYaWHBIX BEIUYUH;

— BJIAJICHUE HABBIKAMHU HCIIOJIb30BAaHUsA T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IpH
pelIeHny 3a1ay.

B pamkax mnpoBeneHHS NPAKTUYECKUX 3aHATUN MPEayCMOTpEeHa MpaKTUYecKas
MOJITOTOBKA B BUJIE BHITIOJIHEHUS Pa0OT, CBA3aHHBIX C OyayIie mpodeccuei.

1.4. Kostn4yecTBO 4aCOB HA OCBOCHHE NPOrPAMMBbI Y4eOHOM JUCHMIIHHBI
MaxkcumainbHast yueOHasi Harpy3ka oOyuvatomierocst - 427 4ac, B TOM 4HCIIE:
oOs3aTeNibHAs ayJuTOpHas yueOHas Harpy3ka oOyyatouierocs - 2854acos;
caMocTosiTeIbHas paboTa obyyaromerocsi -142 yacos.



2. COJIEPKAHUE YYEBHOU JUCHUIIJIMHLI U
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0bem yueOHOM TUCHUILIMHBI U BUABI y4eOHOUH padoThI

Buj yueoHoi padoThI O0beM yacos

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 427
Oobs3aTesibHAs AyIUTOPHAA yyeOHAasi HATpy3Ka (Bcero) 285
B TOM YHUCJIE:

IIPAKTUYECKHE 3aHATHS 25

KOHTPOJIbHBIE PAOOTHI 16

mrdepeHpOBaHHbIN 3a4ET 2
CamocrosiTesibHas padora o0y4yarouierocsi (Bcero) 142

B TOM YHCJIC:

pelieHue 3a1a4u
TEMaTHYECKHE 3a1aHUsI
cooOmieHus1, pedepats
VHJIMBHTyaTbHBIC TIPOSKTHI

[TpomeskyTouHas arrectanusi B popme IK3aMeHa




2.2 TemaTu4yecKHid IJIAH U COAEPKAHNE Y4eOHOM TN CHUIITTUHBI

HanmenoBanue pa3aenos Coaep:xanue yueOHOro Marepmnasa, 1ad0paTtopHblie padoThl, IPAKTHYECKHE O0bem yacoB Yposennb
U TeM 3aHATHS, CAMOCTOSITEIbHAsI pa00Ta 00y4a0IUXCs 0CBOEHUA
PA3JIEJI 1. BBEJEHMUE. 4 IIPOLYKTUBHBIN
Tema 1.1 Coaep:xaHue y4eOHOro MaTepuaJia: 3
Bgenenue. Maremartuka B Hayke, TEXHUKE, DKOHOMHUKE, HHPOPMAIITMOHHBIX TEXHOIOTHIX U
MIPAKTHYECKON EATEIbHOCTH.
[enu 1 3a7aum U3YUYCHHsI MATEeMaTUKHU Tipu ocHoBaHuu mpodeccuit CIIO.
KonTpoabHabie padoThl 1
PA3AEJI 2. PA3BBUTUE NIOHATHUA O YACIIE. 16
Tema 2.1 Coaep:xaHue yueOHOro MaTepuaJia: 11 MPOAYKTUBHBIN
PazBuTHe NOHATHUSH O ueﬂble U palMoOHAJIbHBIC YHuCJia.
unee. JeiicTBUTEIbHBIC YHCJIA.
IpubanxeHHbIe BHIYMCIEHUS.
Apudmernyeckue neiicTBUS HAd YHCIAMH, HAaXO0XKJAeHHE IOIPEHIHOCTeH
BbIUMCJIeHNH (20COIIOTHOH M OTHOCHUTEJILHOI).
KommiekcHbie uncJia.
IIpakTH4Yeckue 3aHATHSA: 1
ApundMerndyeckne NeHCTBUA HAA 4YHMCJIAMH. HAaXOKIeHHE NDHOJIMKEHHBIX
3HAYEHUH BeJIMYMH M MOrDEIIHOCTel BbIYMCICHHHA (2a0COIOTHOH W
OTHOCUTEJIbHOM), CPABHEHHE YUCJI0OBbIX BbIPAKEHHI.
BaeaynuTopHas (caMocTosiTe/IbHASA) padoTa 00y4aroIIuXCs: 4
Pemenue 3aianuii 6€3 TOYHOTO U C TOUHBIM YYETOM MOTPEIIHOCTEH.
Hctopust OTKpbITUS KOMIUIEKCHBIX YHCEIL.
JleicTBUS HaJ KOMIIJIEKCHBIMHM YHCIIAMH.
PA3JIEJI 3 KOPEHb, CTEIIEHU U JIOTAPUDMBI. 52
Tema 3.1 Conep:xanue y4eOHOro MaTepuaJia: 24 MPOAYKTUBHBIN
Kopuu, crenenu u KopHu HaTypa/ibHOM CTeNeH! U3 YUCJIAa U UX CBOICTBA.
Jorapugmsl. Berunciienne u cpaBHEHHE KOPHEH.

Brinonnenue pacueToB ¢ paJuKalaMH.

Pemienne uppaimoHaibHbIX YpaBHEHUM.

CTeHeHI/I C PAlIMOHAJIbHBIMHU ITOKA3aTCIIIMU. UX CBOﬁCTBa.

Crenenu ¢ JelcTBUTENLHBLIMHA NMoKa3aTeasaMu. CBolicTBA CTENEHH C
el CTBUTEIbHBIM NMOKAa3aTeJieM.

HaxoskneHue 3HaUeHHUH CTeNneHell ¢ paMOHAJIbLHBIMHY MOKa3aTeJasIMH.
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HaxoxeHue 3Ha4YeHHH cTeneHell ¢ HPPAUMOHATbHBIMH MOKA3aTEeJISIMU.
CpaBHeHHe CTeNeHeH.

IIpeoOpa3oBaHus BbIpaxKeHHH, COAEPKANUX CTENeHM.

Pemenne noka3arejbHbIX YPABHEHUIA.

Jlorapugm vucaa.

OcHoBHOe JIorapupMuyecKoe TOXKIAECTBO.

JecsiTuuHbIe U HATYPAJIbHBIE JIOTAaPpU(PMBI.

IIpaBuaa aeiicTBuii ¢ Jorapudgmammn.

JlorapupMupoBaHue BbIpaKeHUI.

IloreHnmupoBaHue BLIPAKEHUH.

BoruuciieHue U cpaBHeHHe JIOTapu(MOB.

Ilepexon kK HOBOMY OCHOBAHMIO.

Haxoxnenue 3Ha4eHuii JJorapu)ma no npou3BoJIbHOMY OCHOBAHUIO.
Pemenne nokazarejbHbIX YPABHEHUIA.

Pemienne jorapugmuyecKux ypaBHeHHUi.

IIpakTHYecKHe 3aHATHSA:

Pemrenne nppanioHanbHbBIX YpaBHEHUN.
Pemienne NpuK/IaJHbIX 32124,

KoHTpoJbHbIe padoThI

BueayauropHas (camocTosiTe/IbHAsA) padoTa 00y4aromuxcs:
Boruncienue KOpHs n—OW CTENEHU U3 YHCIIA.

Pemenue nppanmoHaibHbIX YpaBHEHUM.

Coobmenue o teme «Huciuo ey.

Pemenue noka3arenbHbIX YpaBHEHUN U HEPABEHCTB.

3HaueHNe U UCTOPUS TIOHATHUS Jorapudma.

Pemenue 3amannii Ha mpeoOpazoBaHue JIOTapUPMUIECKUX BBIPAKESHUN.
Pemiennie nmokaszareabHBIX U JOorapuMUUECKUX YPaBHEHHUA U HEPABEHCTB.

20

Tema 3.2
IIpeoOpa3oBanue aire-
OpanvyecKUX BbIPAKEHUI.

Conep:xanue y4eOHOIro MaTepuaJia:
[IpeoOpazoBanue paroOHAIBHBIX, HPPALHOHATLHBIX BHIPAKCHUH.
[TpeobpazoBaHue CTENEHHBIX, OKA3aTEJIbHbIX U JIOrapu(MUYECKUX BHIPAKEHUH.

MIPOTYKTUBHBIN

IMpakTuyeckue 3aHATHSA:
[IpeoOpa3zoBaHre palMOHAIBHBIX, UPPAIMOHATILHBIX CTETIEHHBIX, TOKa3aTeNbHBIX U
Jorapu(MUUECKUX BhIPAKEHUH.

BHeayauropHasi (camocTosiTe/IbHAs1) padoTa 00y4aromuxcs:
HaxoxaeHne 3Ha4eHnil CTENEHEN C pallMOHAIbHBIMU MMOKA3aTEIISIMU.

PA3JIEJ 4

IMPAMBIE U IIVIOCKOCTHU B ITPOCTPAHCTBE.

34

Tema 4.1 IIpsambie u
IVIOCKOCTH B

Coaep:xaHue yueOHOro MaTepuaJia:
B3aumHoe pacnoJio:keHue IBYX NPSIMbIX B IIPOCTPAHCTBE.
[Ipu3HaKku B3aMMHOIO PacioJioKeHHs1 MPSIMBbIX.

20

MIPOTYKTUBHBIN
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NPOCTPaHCTBe.

IMapajuieJIbHOCTH NPAMOI U MJIOCKOCTH.

IMapaniejbHOCTDH IJIOCKOCTEN.

IepneHaUKYJSAPHOCTH NPSIMOM U MJIOCKOCTH.

IepneHAUKYJSAPHOCTD ABYX IJIOCKOCTEM.

IIpu3Haku U CBOMCTBA NMapaslieIbHbIX IVIOCKOCTEN.

IIpu3Haku U CBOICTBA NMEePNEHINKYJISAPHBIX IVIOCKOCTEN.
IepneHAUKYJISAP U HAKJIOHHAS.

TeopeMa o Tpex nmepneHANKYyJAsIpax.

Yroa Mexay npsiMoil ¥ IJIOCKOCTHIO.

TeopeMbl 0 B3aUMHOM PACIIOJIOKEHUH MPSIMOIl M MJI0CKOCTH.
JIBVIDAHHBIN VI0JI. YT0J MEKIV IJIOCKOCTIMH.

I'eomeTrpnueckue mnpeoODa30BaHUS NMPOCTDAHCTBA: NaDAJIEJbHbIA IEpPeHoC,
CHMMETDHSI OTHOCUTEIbHO I10cKocTH. [lapajuienbHOe mpoekTHpOBaHMe.
IL101maabp OPTOrOHAJIBHON MPOEKIMH.

AnddepeHupoBaHHbIN 324ET

IIpakTyeckune 3aHATHSA:
Paccrosnue: oT TOUku J0 IINIOCKOCTHU, OT HpSIMOfI A0 IINIOCKOCTH, MCIKAY MIIOCKOCTAMU,
MEXJTy CKPEIIMBAIIUMUCS MPSMBIMU, MEKIY TPOU3BOJBHBIMU (DUTYPAMHU B IIPOCTPAHCTBE.

KonTposabHbie padoThl

BueaynuTopHas (caMocTosiTe/IbHAsA) padoTa 00y4alouuxcs:
[IpsiMbIe ¥ TUTOCKOCTH B TPOCTPAHCTBE.
B3aumHoOe pacronoxkeHne NPsMbIX U IIIOCKOCTEH B IPOCTPAHCTRE.

10

PA3JIEJ 5

KOMBHUHATOPHKA.

20

Tema 5.1 D1eMeHTBI
KOMOMHATOPHKH.

Coaep:xanue yueOHOro MaTepuaJa:
OcHOBHbIE NOHATHS KOMOMHATOPHUKH.
[TpaBusia KOMOMHATOPUKH.

Pa3memenus.

Coueranus.

ITenecTanoBKHU.

Pemienue KoMOMHATOPHBIX 32124
Pemenue 3aga4 Ha nepe6op BapMaHTOB.
CBoiicTBa OMHOMHHAJIBHBIX KO3Y(QUIINECHTOB.
®opmyaa ounoma HeroTona.
Tpeyroasuuk Ilackass.

Pemnenne npuKkJIaaHbIX 381241,

15

IIpakTHYecKkHe 3aHATHSA:
3aga4yu Ha MOACYET YKCJIa pa3MEICHH, TEPECTAHOBOK, COUETAHU M.

BHeayauTopHasi (camMocTosiTe/IbHAs1) DA00OTA 00VIAIOIIMXCSH:
Coobmenne ©Ha Temv:«Mcropuss  Da3BUTHA  KOMOMHATODMKH. TeODUH
BEPOSITHOCTEH M CTATHCTHMKH H UX POJib B Pa3iu4HBIX cepax yesioBevecKoi

MIPOIYKTUBHBIN

10




JKU3HEAeATEeJbHOCTH .
CooOmienne Ha Temy:«OKW3Hb U Hay4Has JesTeNbHOCTh M. HploToHaY.

PA3JIEJI 6

KOOPIAMHATBI 1 BEKTOPBI.

32

Tema 6.1 Koopaunatsel u
BEKTOPBI.

Conep:xanue yueOHOro MaTepuaJia:

IIpsimovroJibHas (IeKanToBa) CHCTEMA KOODIMHAT B IPOCTPAHCTBE.
®opMyJIa pACCTOAHUSA MEKIY ABYMS TOYKAMM.

Bekropsl. KoopaunaTtsl BekTopa.

MopayJab BeKTOpA.

PaBeHCTBO BEKTOPOB.

CuokeHne BEKTOPOB.

YMHoOKEeHHEe BEKTOPa HA YUCJI0.

Pa3zyio:xeHune BeKTODA 10 HANIDABJICHUSIM.

Yroa Mexay 1ByMsi BEKTOPaMH.

Ilpoekuusi BeKTOPa Ha OCh.

CkajsinHoe NpDoUu3BelleHHe BEKTODOB.

YpaBHeHMsl IIJIOCKOCTH U NPAMOIi.

YpaBHenus chepbl.

BekTopHoe ypaBHeHHMe NMPSIMOM M MJIOCKOCTH.
Hcnonb30BaHue KOOPAMHAT U BEKTOPOB NIPH PellIeHUM 3a1a4.

20

IIpakTyeckune 3aHATHSA:
JleiicTBUsI ¢ BEKTOpaMH, 3aJJaHHBIMU KoopAuHaTaMu. CKallipHOE IPOU3BEIEHUE
BEKTOPOB.

KoHTpoJbHbIE padoThI

BHeayauropHasi (camocTosiTe/IbHasi) padoTa 00y4aromuxcs:
JleficTBUA Hal BEKTOpaMHU.
Pewenue 3amau o reme «BekTopsiy.

10

IIPOTyKTUBHBIN

PA3JIEJ 7

OCHOBBI TPUTOHOMETPHMN.

51

Tema 7.1 OcHOBHEIE
MOHATHS.

Conep:xkanue y4eOHOIro MaTepuaJia:

Panuannas mepa yriia. BpamareabHoe ABHKeHHE.
CHHVC H KOCHHVC YHCIA.

TaHreHc m KOTaHreHc YMcJa.

HpaRTn'{ecmle 3aHATHSA:
PagnanHblii MeTO H3MEPECHMS YIJVIOB Bpall€eHUsl U CBA3b C rpanycnoﬁ Mep0ﬁ.

BHeayauTopHasi (caMocTosiTe/IbHAsI) pa0doTa 00y4aromuxcs:
HcTopus pa3BUTHS U CTAHOBJICHUS TPUTOHOMETPHUU.

IIPOLYKTUBHBIN

Tema 7.2 OcHOBHBIE
TPUTOHOMETPUYECKHE
TOKIECTBA.

Conep:xanue y4ye0OHOIro MaTepuaJia:
DopmMyJibl IPUBEICHUS.

DopMyJIbl CI0KEHHS.

DopmyJibl YABOEHHSI.

POTyKTUBHBIN

11




®opMyJibl IOJTOBUHHOIO YIJIA.

IIpakTHYecKHe 3aHATHSA:
DopmyJibl NPHBEIEHUS.

BHeayauropHasi (camocTosiTe/IbHasi) padoTa 00y4aromuxcs:
OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYIIBI.

Tema 7.3
IIpeodpazoBanue
NMPOCTEeHIINX
TPUTOHOMETPHYECKHUX
BbIPaKEHM .

Conep:xanue y4eOHOro MaTepuaJia:

IIneodna3oBanme cVMMBI TDUTOHOMETDHUYECKHX (DVHKIIHH B IDOU3BENEHHE.
IIneodna3oBanne NDoOM3BeNeHUSI TDUTOHOMETDHYECKUX DVHKIINIT B CVMMY.
BoipaikeHue TPUIOHOMETPHYECKHMX (YHKUMH 4Yepe3 TAHICHC IOJOBHHHOIO
aprymMeHra.

IIpakTH4YecKkue 3aHATHSA:
IIpeoOna3oBanue CcVMMBI TDHIOHOMETDHYECKHX GVHKIHNIA B NDOH3BEIECHHE.
IIpeoOpa3oBanue NMpou3BeleHUsI TPUTOHOMETPHUYECKHX (DYHKIIHIT B CYMMY.

KonTposabHas pabora

BHeayauTopHasi (caMocTosiTe/IbHAsI) pa0doTa 00y4aromuxcs:
WuauBuyanbHble JOMalIHue 3a1aHus. Penenue 3a1a4.

B —

IIPOLYKTUBHBIN

Tema 7.4
Tpuronomerpuieckue
YPaBHEHUS U
HEePaBeHCTBA.

Conep:xanue yueOHOro MaTepuaJia:

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH.
ApKcHuHYC.

APKKOCHHYC.

ADKTaHTEHC ¥ apDKKOTaHTCHC.

IIpocTreiilne TpUroHoMeTpUUecKue ypaBHeHHUs .
[IpocTeiiliie TPUrOHOMETPUYECKUE HEPABEHCTBA.
Tpuronomerpuyeckue ypaBHeHHusl.
TpUroHoMeTpHUUYECKHUE HEPABCHCTRA.

13

IIpakTHUYeckue 3aHATHS:
IIpocreiimue TPUTOHOMETPHYECKHE YPABHEHHUSI.
IIpocTeiiline TPUrOHOMETPUYECKHE HEPABEHCTBA.

KontpoJabHnas padora

BHeayauropHasi (camocTosiTe/IbHasi) padoTa 00y4aromuxcs:
PemieHne TpUroHOMETPUYECKUX YPABHEHU.

IIPOTyKTUBHBIN

Tema 8.1 dvHKIWMN.

PA3/IE] 8

OYHKIHUU U TPAOUKMN.

42

CgoiicTBa (PyHKIIMH.
OOpaTHble pyHKIMH.

Conep:xaHue y4eOHOTO MaTepuaJa:

[Tpumeps! QyHKIIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MPOIIECcCcaxX U SBIICHUSX.
Onpenesnenne dvakumii. O6aacTh onpeneJeHNs ¥ MHOKECTBO 3HAYEHMH.
Apupmernueckue onepauuu  Haa  GyHkuusaMu. CioxHas — QyHKUUA
(koMmo3uums).

Oopartnbie pyHkuuu u ux rpapuku. O6macTe onpeneneHus U 00IacTh 3HAYCHUN
0o0paTHOM (YHKIIUH.

13

MIPOYKTUBHBIN

12




CaoiictBa dvHKIMH. MOHOTOHHOCTD, Y€THOCTb, HEYETHOCTb, OTPAHUYEHHOCTb,
NEeDUOANYHOCTb.

I'padpuk pynxkumu, nocrpoenue rpapuxkoB QyHKIU, 3aJaHHBIX Pa3JIMYHBIMHU
crnocodamu.

IIpomexkyTkn Bo3pacTanusi W YObIBaHHMs, HauOoJblIee W HaMMeHbIIee
3HAYEHUs, TOUKH IKcTpeMyMma. I'paduueckasi mHTEepHpeTanus.

IlonsiTHe 0 HENMDEDBLIBHOCTH MVHKIMH.

CBoiicTBa JIMHEHHOH, KBAIPATHYHOH, KyCOYHO-THHEHHOH U APOOHO-JINHeHO
dyHKkumi.

CgoiicTBa M rpa)Ku CHHYCa, KOCHHYCA, TAHTE€HCA M KOTAHI'eHCca.

OO0patHbIe TPUTOHOMETPUYECKHE (DYHKIINH.

IIneodnazoBanus rnaduka dvakuun. 'anmoHnyeckue KoaedaHus.
IHapajneabHbIN MEDEHOC. CHMMETDHSI OTHOCUTEIBHO OCeil KOODIMHAT. HAYaJ1a
KOOPAUHAT, NPAMON y = x. PacTasKeHue U c:xkaTHe B0JIb 0Ceil KOOPAUHAT.

IIpakTyeckune 3aHATHSA:
HccnenoBanue hyHKIHH.

KonTposabHubie padoThl

BueaynutopHas (camMocTosiTe/IbHAs1) padoTa 00y4alomuxcs:

CooOmienue mo TeMe «Pa3Butue NOHATUS QYHKITUN.

Onementapubie GyHKIUMU. CIOXKHBIC (QYHKITHH.

[TpuMepb! PYHKIIMOHAIBHBIX 3aBUCMOCTEH B PEAIbHBIX MPOIIECCaX U SIBIICHUSIX.

10

Tema 8.2 CreneHHEIC,
II0Ka3aTeNbHbIE,
Jorapudmuyeckue u
TPUTOHOMETPUUECKUE
¢byukun. O6paTHbie
TPUTOHOMETPUUECKUE
GYHKIIH.

Coaep:xaHue yueOHOro MaTepuaJia:

Onpenesienne crenneHHOM GyHKIMHU, ee CBOIicTBA M rpaduKku.
OnpenesieHne NoKa3aTeJJbHON (PYHKIUM, ee CBOMCTBA U TpauKH.
Omnpenesnenue goranudmuyeckoit bvHKIMHU. ee CBOHCTBA M rpauKH.
[Moka3aTenbHble. JoranudMuyecKre. TDUTOHOMETDUYECKHE.
Moka3aTenbHble. JoranudMuvyecKne HePABEeHCTBA.
Tpuronomerpuyeckne HepaBeHCTBA.

IIpakTH4yeckue 3aHATHSA:
[Toka3zatenbHble, JOrapuPpMUUECKUE, TPUTOHOMETPUUYECKUE YPaBHEHUS U
HEPABECHCTBA.

KoHTpoJbHbIe padoThI

BueayauropHas (camocTosiTe/IbHAs) padoTa 00y4aromuxcs:
[Toctpoenue rpaduKOB CTENEHHBIX, TOKA3ATEIbHBIX, IOTAPHPMUICCKHX,
TPUTOHOMETPUUYECKUX (PYHKITHH.

MIPOIYKTUBHBIN

PA3JIEJI 9

MHOI'OT'PAHHUKHU U KPYTJIBIE TEJIA.

56

Tema 9.1
MHororpaHHuKH.

Conep:xanue yueOHOro MaTepuaJia:
Mnuozoeparnnbie yenoi.
Paznuunbie BUIbI MHOTOTPAHHUKOB, UX U300pa’KEHHUS.

12

MIPOYKTUBHBIN

13




Bevuwunwvi. pebva. evanu mrocoepannuxa.

Buinvknvie mnocoepannuku. Teovema Jiinepa.

Ipu3ma. [Ipsimasi 1 HAKJIOHHas1 IPU3Ma.

IIpaBusbHasi npu3ma.

Hapasuenenunen. Kyo.

IMunamuna. [inaBubHAsA nMpaMuaa.

Ycedyennasi nupamMua.

CumMeTpum B Ky0e, B mapaJuiejienumneie, B npu3Me U nmupaMmujae.
Cevenusi KvOa. MDU3MbI M IMDAMHUIbI.

I[IpencraBieHne 0 MDABWIBLHBIX MHOTOTPAHHMKAX (TeTpajdape, Kyde, oKTasape,
J0/1eKadApe U HKocadape).

IIpakTHYecKHe 3aHATHSA:
CeueHusi, pa3BepTKH MHOTOTPAHHHKOB.

KoHTposibHbIE pad0ThI

BueayauropHas (camocTosiTe/IbHAsA) pad0oTa 00y4aromuxcs:
Coob1enue o teme «MHOTOrpaHHUKU B apXUTEKTYPE; BOKPYT HAC»
Pemmenue 3agau.

Coobmenue o teme «Ku3Hb U TBOPUECTBO Ditsiepar.

10

Tema 9.2 Tena n
MOBEPXHOCTH BpaleHUsI.

Conep:xanue yueOHOro MaTepuaJia:

IIuauHID U KOHVC. Y ceUueHHbIH KOHVC.

OcHoBaHue, BbICOTA, 00KOBasi MOBEPXHOCTh, 00pa3yoiiasi, pa3BepTka.
IIap u chepa, ux ceueHmus.

KacarteabHasi ILI0CKOCTB K c(epe.

OceBble ceueHHs 1 CeUeHHsl, NapaJliejibHble 0CHOBAHHUIO.

HpaRTuqecmle 3aHATHSA:
CI/IMMeTpI/lﬂ TEJI BpAallCHUA 1 MHOT'OI'PAHHUKOB.

KonTposabHubie padoThl

BHeayauTopHasi (caMocTosiTe/IbHAsI) padoTa 00y4aroImuxcs:
Hwmaap, koHyc.
[Iap, chepa.

10

MIPOYKTUBHBIN

Tema 9.3 U3mepenus B
reoMeTpHu.

Conep:xanue y4eOHOro MaTepuaJia:

O0beM U ero usmMepeHue.

DopmyJibl 00beMa Ky0a, IPIMOYT0JILHOTO NMapaJuiesienuineaa, Npu3sMbl.
®opmyabl 00beMa HWINHAPA, IIApAa.

@®opMyJibl 00beMa NMPAMUIBI M KOHYCA.

@®opMy.Jibl IVIOAHM OBEPXHOCTEH MHOTOTPAHHUKOB.

DopMyJibl IUIOIIAIU MIOBEPXHOCTENH MUIUHAPA, KOHYCca, cdepbl.

Iogo6ue Te1. OTHOLIEHHU MJI0MIA/IeH MOBEPXHOCTE M 00HbEMOB MOI00OHBIX TeJl.

IIpakTHyeckue 3aHATHSA:
Briuuciaenne miomaaeii 1 00beMOB.

IIPOLYKTUBHBIN

14




KoHTpoJbHbIe padoThI

BHeayauropHasi (camocTosiTe/IbHAas1) padoTa 00y4aromuxcs:
OOBeMBI TeT.

PA3JIEJI 10

HAYAJA MATEMATHYECKOI'O AHAJIM3A. ITPOU3BOJHAS.

40

Tema 10.1
IHocenoBaTeJILHOCTH.

Copep:xanue yuedOHOTro MaTepuaJa:

YucnoBast OC/Ie0BaTeIbHOCTD, CIOCOOBI €€ 3a/1aHusl, BEIYUCIICHUS YWICHOB
MIOCJIEIOBATEIBHOCTH.

[TonsTre o npeaene nocneaoBaTenbHOCTH. CyIIECTBOBaHUE MIpejieiia MOHOTOHHOU
OTpaHUYEHHOHN TIOCIIEI0BATEIIEHOCTH.

[Ipenen nocnenoBatensHocTH. CYMMUPOBAHHE MOCIEA0BATEILHOCTEH.
beckoHeyHO yOBIBaIONIast FTEOMETPHYUECKAs IIPOTPECCHS] M €€ CYMMA.

IIpakTHyecKue 3aHATHSI:
beckoHeuHO YObIBaIOIASI TeOMETPUYECKAsI IPOrPeccHsi.

MIPOIYKTUBHBIN

Tema 10.1 IIponzBoanas u
ee IpPMMEHeHmne.

Coaep:kanue yueOHOI0 MaTepuaJa:

Ionsitue 0 NpOM3BOAHOM (PYHKIIMU, e TeoOMeTPUUYecKHid 1 PU3NYeCKHid CMBICJI.
IIpou3BoHbIE€ OCHOBHBIX 3JIeMEHTAPHBIX QYHKIIUIA.

IIpou3BoaHbIE CYMMBI, PA3HOCTH, POU3BEIEHUNA, YACTHDIE.

YpaBHeHHe kacaTeJbHOH K rpaduky dvHKIIHNH.

IIpumeHeHne mNPOM3BOJAHOM K HCCAEAOBAHMIO (YHKUMIA M IOCTPOCHHIO
rnadukos.

IInuMeHeHHe MDOU3BOIHOM IJIA MOCTDOEHHS IDadUKOB.

IIpou3BoaHbIe 00PATHOMH (PDYHKIIMU M KOMIIO3UINH (PYHKIMH.

Haxoxnenne Hau0o0/1b1Ier0, HAMMEHbIIET0 3HAYECHUI (PYHKIIUH.

HaxoskneHune 3kcTneMaJIbHbIX 3HaUeHHi hVHKIIMH.

IIpuMepbl HCNOIB30BAHMS TNPOU3BOAHON VI HAXOXKIACHUS HAWJIY4llIero
pellieHUs1 B MPUKJIAIHBIX 3a1a4ax.

Bropasi npou3BoHas, ee reoMeTpUYeCKUl U (PU3HIECKUIT CMBICJI.

Haxo:xaeHne CKOPOCTH AJIs mpolecca, 3aAaHHOro (hopmy.Jioii 1 rpaukom.

22

I[IpakTHyeckue 3aHATHSA:
HccaenoBanue GpyHKIHMHU € IOMOIIBIO IPOU3BOAHOM.

KonTpoJsbHbIe padoThl

BueayauTopHasi (caMocTOosiTeIbHASI) pa0doTa 00y4aroOmuXcs:

CooOmenne mno Tteme «llpukimagHble 3amadd, KOTOpbIE IOMOraeT peuarhb
POU3BOTHAS.

HccnenoBanue GyHKINH C TTOMOIIBIO IPOU3BOTHOI.

Penienue npukiIaaHbIX 3a1a4.

10

IIPOLYKTUBHBIN

PA3JIEJ 11

HUHTEI'PAJI 1 ET'O IPUMEHEHMUE.

28

Tema 11.1

Coaep:xanue yueOHOro MaTepuaJa:
ITepBooOpa3Has.

16

MIPOYKTUBHBIN

15




IlepBooOpa3nas n
HHTerpaJ.

HeonpenesieHHblii MHTErpaJI.

OnpenesieHHbII MHTErPAaJI.

®onmviaa Herworona—Jleiionuna.

IlpumeHeHnne ompeaeJeHHOI0 HHTerpaja JJsi HAXO0KICHUHA  IJIOMIAIU
KDMBOJIMHEHOM TDANEUM.

IIpumepsl NnpuMeHeHHsI HHTErpasia B GU3MKe U reoMeTPHUM.

IIpakTHUYeckue 3aHATHS:
IIpyMeHeHre HHTErpPa/ia K BBIYHCACHHIO (PU3HYECKUX BEeJIMYHMH H IJIOIIA/IeH.

KonTpoJsbHbIe padoThl

BaeaynuTopHas (caMocTosITe/IbHAS) padoTa 00y4aroUuXCs:
Coobmenue mo teme «UTto Takoe uHTEerpann?»
[TpubamKeHHbIE METOAbI BRIUMCIICHUS OMPEACIEHHOTO0 MHTErpaa.

10

PA3JIEJI 12

3JEMEHTHI TEOPUU BEPOSITHOCTEN 1 MATEMATHYECKOM
CTATUCTHUKMN.

22

Tema 12.1 D1eMeHTbI
TEOPUH BEPOATHOCTEH.

Conep:xanue y4ye0OHOro MaTepuaJia:

Knaccruueckoe onpeneneHue BEpOSITHOCTH.

CBolicTBa BEDOSTHOCTEN. TEODEMA O CVMME BEDOSITHOCTEH.

Cobvimue, 6eposimuocms cOObIMUSL, CONCEHUE U YMHONICEHUE 8ePOSIMHOCE.
Tlonusmue o nezasucumocmu cooblmuil.

Jluckpemmnas cnyuatinasn 6e1uyuna, 3aKOH ee pacnpeoeneHus.

Yucnosvie xapakmepucmuku OUCKPEmMHOU CIYYAUHOU BeTUYUHBL.

Tlonamue o 3axone 6orbUIUX YUCE]L.

IIpakTHyeckune 3aHATHSA:
Boruncienue BepositHocTei. IlpukiaaHble 3a1a4un.

BHeayauTopHasi (caMocTosiTe/IbHASI) pa0doTa 00y4aroIuXcs:
Coob6menue 1o Teme «5. bepaymy.

MPOAYKTUBHBIN

Tema 12.2 D1eMeHTBI
MaTeMATHYeCKO
CTATHCTHKH.

Conep:kaHue v4e0OHOIro MaTepHuaJa:

[IpeacraBieHNE YUCIOBBIX JTAHHBIX.

Pemenne npukianHeIxX 3amad.

Ilpeocmasnenue Oannvix (mabauywvl, ouazpammol, epaguxu), 2eHepaibHas COBOKYN-
HOCMb, 8bIOOPKA, cpedHee apupmemuieckoe, MeOuand.

Penienue nmpuKIIanHbIX 3amad.

Tousmue o 3a0auyax mamemamuyeckol CmamucmuKu.

IMpakTHyeckue 3aHATHSA:
Pemienne npakTuueckux 3a/1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
[IpuknagHeie 3a1a49u.

KoHTposibHbIE padoThI

BueayauropHas (camocTosiTe/IbHAsA) pad0Ta 00y4aromuxcs:
PelieHue 3a1a4 1o TeOpUU BEPOSITHOCTH.

B —

IIPOYKTUBHBIN

16




PA3JIEJ 13

YPABHEHUSA U HEPABEHCTBA.

30

Tema 13.1 YpaBHenusi u
CHCTEeMbI YPABHEHHIA.

Conep:xanue y4e0HOIro MaTepuaJia:

Kopnu ypaBHeHmid.

IIpeoOpa3oBanue ypaBHEeHUI.

PanuonanbHble, HPPAIHOHAIbHbIE YPABHEHHSI H CHCTEMBbI.

Iloka3aTe/ibHbIe YPABHEHUSI U CHCTEMBI.

Tpuronomerpuyeckue ypaBHeHHsI U CUCTEMBI.

PaBHOCHJILHOCTH VDABHEHHI. HEDABEHCTB. CHCTEM.

OcHOBHbIE NDHEMbI HX DeleHUs] YpaBHeHWil (pa3/io’keHHe Ha MHOMKHUTEJIH,
BBelleHHE HOBBIX HEU3BECTHBIX).

OcHOBHbIE NpHEMbI MX pelleHUs] HEPABEHCTB (MOACTAHOBKA, rpaduyeckuii
MeTON).

IIpuMeHeHNe MaTeMaTHYeCKUX METOA0B /Il PellleHusI 3a1a4.

Ilpuxnaouvie 3a0auu.

11

IIpakTuyeckue 3aHATHSA:
Pemenne cucreM ypaBHeHMId.

BHeayauropHasi (camocTosiTe/IbHAs1) padoTa 00y4aromuxcs:
CooOuienue o teme «K.d. I"aycey.

MPOTYKTUBHBIN

Tema 13.2 HepaBencrsa.

Copep:xanue yueOHOIro MaTepuaJa:

ParmmonanbHeie HepaBeHCTBa. OCHOBHBIC TIPUEMBI MX PEIICHUSI.
UppanmonansHbie HEpaBEHCTBA.

[oka3zaTenbHbIE U TOTapUPMHUIECKIEC HEPABSHCTBA.
TpuronomeTpuyeckue HepaBEHCTBA.

BueayauropHas (camocTosiTe/IbHAsA) pad0oTa 00y4aromuxcs:
['padmyeckoe penieHre ypaBHEHUI 1 HEPaBEHCTB.

IIPOLYKTUBHBIN

Tema 13.3
Hcnonb3oBanue CBOMCTB
u rpadukoB GyHKIU
NPHU pelieHnH YPaBHeHU
U HEPABEHCTB.

Conep:xanue y4e0OHOro MaTepuaJa:

Hcnonp3oBanue cBOMCTB U TrpagukoB (QyHKIHIA IPU PELICHUN YPaBHEHUH U Hepa-
BEHCTB.

Meto1 HHTEpPBAJIOB.

N3o0pakeHre Ha KOOPAMHATHOM INTIOCKOCTH MHOKECTBA PEIIEHUH ypaBHEHUH 1
HEPABEHCTB C JABYMsI IEPEMEHHBIMU U UX CHCTEM.

IIpakTHyeckune 3aHATHSA:
Hcnonp3oBanue cBOKCTB U TpaguKoB (DYHKIIHIA Il pELICHUs] YPaBHEHUH 1 Hepa-
BEHCTB.

KonTtpoJsbHnas padora

MPOAYKTUBHBIN

Oo0si3aTesibHAs ayIUTOPHAs y4eOHas HATPY3Ka (Bcero)

285

CamocrosiTesibHasi padoTa

142

Bcero

427
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YPpoBHHU YCBOCHUSA:
1. — 03HaKOMUTENBHBIN (y3HaBaHUE PaHEe U3YUEHHBIX 00bEKTOB, CBOMCTB);

2. — penpoAyKTUBHBIHN (BBIIIOJIHEHUE IEATEIHHOCTH MO 00pa3ily, UHCTPYKLIHUU WM MO/ PYKOBOJCTBOM)
3. — IPOAYKTUBHBIN (TNIAHUPOBAHNE U CAMOCTOSATEIHLHOE BHITIOTHEHHE JEATEIILHOCTH, PEIICHUE TPOOIEMHBIX 3a/1a4)
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3. YCJOBUS PEAJIN3AIIMN YYEBHOM JUCIHUILIAHBI
3.1. TpeOoBanusi K MHHMMAJBHOMY MAaTepPHAIbHO-TEXHUYECKOMY

o0ecreueHn 10

Peanuzauust mporpamMmbl JAUCHMIUIMHBI TPeOyeT HalIW4yusl y4eOHOro kaOuHeTa

MaTEMAaTHUKH.

ObOopynoBanue yueOHOro KaOMHeTAa:
— TI0CaJ0YHbIE MECTa M0 KOJUYECTBY CTYJACHTOB;

— pabouune MecTo mpernoaaBaTes;
— HarIsAIHbIC MAaTEPUAJIBI IO TEMaM JUCIUTLINHEL.

TexHuveckue cpeacTsa 00y4eHms :

— AKpaH;

— KOMIIBIOTEP C JIUIEH3UOHHBIM TPOTPAMMHBIM 00ECIICUCHUEM.

- nabopaTtopus

3.2. UudopmannonHoe obecnevyeHue

HNudopmarnmonHoe obecrnieueHre 00yueHus COACPKUT MEPEUCHb PEKOMEH TyEMBbIX

y4eOHbIX u3aannii, IHTepHET-peCcypCcoB, TOMOIHUTEILHOMN IUTEPATyPHI.
1. JIuteparypa

1.

2.

1
2
3
4

bammakos M.M. Maremaruka: y4eOHUK ISl CTYA. YUPEKICHHH cpen.npod.

oOpazoBanus. - M., 2017.

bammakoB M.M. Martemaruka. CO0pHUK 3a1ad NMpodUIbHOW HANPaBICHHOCTH:

yue0.1mocodue isl CTy 1. yUpexkIeHuit cpe. mpod. odbpazoBanus. - M., 2015.

. baimmakoB M.1. MaremaTuka. 3aauHuK: yue0.mocooue ajs CTy 1. yUpexACHHMI
cpen. npod. obpazoBanus. - M., 2016

. I'puroppeB C.I'. Maremaruka. Y4eOHUK M CTYZ. YUPEKIECHUU Cpea.nmpod.
oOpazoBanus. - M., 2017

. Kommoropop A.H. Anre6pa um Hawama aHamuza: Yue6. [Jma 10-11 ki
oOpa3oBaTenbHBIX yupexaeHuil.- M, 2015.

. [ToropenoB A.B. T'eomerpus: yue6. Hms 10-11 ki o6meobpa3oBaTenbHbBIX

yupexaenuil. — M., 2015.

HNuTepHeT-pecypebl:
. // http://www.firo.ru
. // http://school-collection.edu.ru
. // https://infourok.ru
. // http://www.math.ru
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4 KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMSA YUYEBHOM
OBIIEOBPA3OBATEJBHON JUCHUIIJINHBI
MATEMATHKA

Koutposb u oOmeHKa pe3ylbTaTOB OCBOCHUS YYEOHOM  JAUCIUILIUHBI
OCYILIECTBIJISIETCSL MPETOJIaBaTelieM B MPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHSITHH,
TECTUPOBAHMS, a TaKXKE BBIMOJHEHUS OOyYarOUIMMHCS WHAUBUIAYAIbHBIX 3aJaHUMN,

ITPOCKTOB, HCCHCHOB&HHﬁ.

Pe3yabTaThbl 00yueHus (OCBOEHHbIE
yMeHMSl, YCBOEHHbIE 3HAHMS)

®opMbI M METOABI KOHTPOJISA U
OLIEHKH Pe3yJibTATOB 00y4eHUs

JIMYHOCTHBIC PEC3YyJIbTAThI

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O
MaTeMaTUKE KaK YyHUBEpPCAIbHOM SI3BIKE
HAyKH, CPEACTBE MOJEIUPOBAHUS SIBJIICHUIA
U [OpOLECCOB, HIOEIX W METoJax
MaTEeMaTHUKH;

KoHTpo:b u o11eHKa BBITIOJHEHUS
WHIUBHUIYaJbHBIX 3aJJaHUM

MOHUMAHUE 3HAYUMOCTH MAaTeMaTHKU IS
Hay9YHO-TEXHHUYECKOTO nporpecca,
c(hOpMUPOBAHHOCTH OTHOIIICHUS K
MaTeMaTHKe KaK K JacTH
o0111eueI0BeYeCKOn KYJIbTYPBI gepes
3HAKOMCTBO  C  HWCTOpHUEH  Pa3BHUTHS
MaTEMaTUKH, JBOJIOLMEH MaTeMaTH4YeCKUX
uaewu;

KoHTpoJib 1 O11eHKa BBINOJIHEHUSA
VHJIMBUIyaJIbHBIX 3aJJaHHM.
KoHTpoib 1 O11€HKa BBINOJIHEHUS
NPAKTUYECKUX 3aHATUU

pa3BUTHE JIOTUYECKOTO MBIIILJICHUS,
MIPOCTPAHCTBEHHOTO BOOOpaxeHus,
AITOPUTMHYECKOW KYJIBTYPbI, KPUTUYHOCTH
MBINUICHUS HA YPOBHE, HEOOXOJAMMOM IS
Oynyuiei npodeccruoHanbHON
TESITEITBHOCTH, TUTSI TTPOJIOJKEHUS
o0pa3oBaHus U caM000pa30BaHUs;

KoHTposb u onieHka 3HaHUI
00yYaroIINXCs B XOJ/I€ BHITOTHEHUS
KOHTPOJIbHBIX.

KoHTpoJib 1 O11eHKa BBINOJIHEHUSA
VHJIMBUIyaJIbHBIX 3aJJaHHM.
KoHTpoib 1 O11€HKa BBINOJIHEHUS
NPAKTUYECKUX 3aHSATHUM.

OBJIaAICHHUC MAaTCMAaTUYCCKHUMH 3HAHUSIMU H

YMCHUAMU, HCO6XOI[I/IMBIMI/I B
HOBCG,HHCBHOﬁ KHU3HH, JJIsA OCBOCHMH
CMCIKHBIX CCTCCTBCHHO - HAaY4YHBIX
AUCHUITIINH )51 JUCTUITIINH

poheCCHOHAIBHOTO ITUKIIA, JIJIS IOy YCHHS
oOpa3zoBaHuss B 001acTsIX, HE TPeOYyIOITUX

KoHTpoJib 1 O11€HKa BBIMOJIHEHUS
WHIVBHUIYaJbHbBIX 3aJaHUMN.
KoHTpoib 1 o11eHKa BBIIOJIHEHUS
IIPAKTUYECKUX 3aHSATHM.

NPOTSHKCHUHM BCEH JKU3HHU; CO3HATEIbHOE
OTHOIIIEHHE K HEMPEPHIBHOMY 00pa30BaHHUIO
KaK YCIIOBHUIO YCIEIIHOM
npodecCHOHAILHOW W OOIIECTBEHHOM

yITyOJIEHHON MaTeMaTH4eCKON

IIOATOTOBKH;

TOTOBHOCTh U CIIOCOOHOCTBH K 00pa3oBanmio, | KOHTpOIb U OLIEHKA BBIMOJIHEHUS
B TOM 4YHCJIE€ CamMoO00pa3oBaHWIO, Ha | MHAWBUAYAJIbHBIX 33JlaHUN.

KOHTpOJIB H OIICHKA BBIIIOJTHCHU A
MMPAKTUICCKUX 3aHSTHI.

KOHTpOJIB H OIICHKA 3HAHUU
o6yqafomnx05{ B XO0AC BBITIOJIHCHUA
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JESITSIIbHOCTH,

KOHTPOJIbHBIX.

TFOTOBHOCTH M CIIOCOOHOCTB K
CaMOCTOSITEJIbHOM TBOPYECKOU U
OTBETCTBECHHOM JICATCIHHOCTH;

KoHTpoib 1 o11eHKa BBINIOJIHEHUS
IIPAKTUYECKUX 3aHATUH.
KoHTpoab 1 o11eHKa BBINIOJIHEHUS
VHJIMBU1YaJIbHBIX 3aJaHNUM.

FOTOBHOCTh K  KOJUIGKTHBHOM  paboTe,
COTPYJHHUYECTBY CO CBEpCTHHKaMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIIeIOBATEIBCKON, MPOCKTHOU W
JPYTUX BUJIaX AESTEIbHOCTH;

KoHTpob 1 O11eHKa BBIIOJHEHUS
IIPAKTUYECKUX 3aHSATHM.
KoHTpoJib 1 O11EHKA BBIMOJIHEHUS
VHJIMBU1yaJIbHBIX 3aJaHUM.

OTHOUIEHUE K MPO(PECCUOHATIBHON
JEeSTENbHOCTU KaK BO3MOXHOCTH Y4acTHsI B
PELICHUH JINYHBIX, OOLIECTBEHHBIX,
rocyJapCTBEHHBIX, OOUIEHAIIMOHAIBHBIX
npooJIeM;

KonTposib u onieHka 3HaHHM
00yyYaroImmXxcsl B X0/1€ BBIOTHEHUS
MIPOBEPOYHBIX KOMITJICKCHBIX.

MeTanpeIMeTHbIE Pe3YJbTaThl

YMEHHUE CaMOCTOATEIBHO ONPEIENIATh LENH
NESATENbHOCTH W COCTaBIIATH  ILJIAHBI
NESTENBHOCTH; CaMOCTOSTEIILHO
OCYLIECTBIISATH, KOHTPOJIMPOBATh "
KOPPEKTUPOBATH JeSATENBHOCTD;
HCITI0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JOCTH)KEHUS  TOCTAaBJICHHBIX LEJed |
peanuzanuu IJIAHOB NEeSITENbHOCTH;
BbIOMpATh  yCHENIHbIE  CTpaTeruu B
Pa3IMYHBIX CUTYALMSIX;

KoHTpo1b ¥ O1ICHKA BBINIOJHEHUS
VHJABUAYAJIBHBIX 3a1aHUM.
KoHTpob 1 O11eHKA BBINIOJIHEHUS
IIPAKTUYECKUX 3AHATUU.

KonTposib u onieHka 3HaHHM
00y4aroIIMXcs B XO/€ BHIITOJTHEHUS
KOHTPOJIbHBIX.

BJIaJICHUE HABBIKAMH IIO3HABATEIIBHOM,
y4eOHO-UCCIIEeI0BAaTEIbCKON U IPOEKTHOU
NEATEIbHOCTH, HABBIKAMU Pa3peIICHUS
po6JieM; CHOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB
peleHns NPaKTUYECKUX 3aa4,
IPUMEHEHUIO Pa3JIMYHbIX METOJI0B
NO3HAHUS;

KoHnTposb u onieHka 3HaHUI
00yYaroIIMXCcs B XO/I€ BHIITOTHEHUS
MIPOBEPOYHBIX KOMIUJIEKCHBIX U
VHJIMBU1yaJIbHBIX 3aJaHHM.
KoHTpoJib 1 O11eHKa BBINOJIHEHUS
IIPAKTUYECKUX 3AHATUU.

KonTpoib 1 o11eHKa 3HaHU
00y4aronMXxcs B X0/1€ BHIITOJTHEHUS
KOHTPOJIbHBIX.

TOTOBHOCTh U CIIOCOOHOCTD K
CaMOCTOSITEIIbHON MH(}OpPMaAMOHHO-
MO3HABATENILHON JIEATEIbHOCTH, BKIIIOYAs
YMEHHE OpPUEHTHUPOBATHCS B Pa3TUYHBIX
UCTOYHWKAX HH(pOpManMH, KPUTHUECKH
OLIEHUBAaTh U UHTEPIIPETUPOBATD
UH(POPMAIUIO, MOIYYaeMyl0 U3 Pa3iIMYHbIX
HCTOYHHKOB;

KonTposib u onieHka 3HaHHM
00y4aroImmXxcsl B X0/1€ BBITOTHEHUS
MIPOBEPOYHBIX KOMIIJIEKCHBIX U
VHIVBUYAJIbHBIX 3aJJaHUI

BJIaACHHUC A3BIKOBBIMU CPCACTBAMUA: YMCHHUC
SICHO, JIOTMYHO MW TOYHO MH3Jararb CBOIO

KoHTposb u onieHka 3HaHUI
00yJaroImMuXCcsl B X0JI¢ BHIITOTHEHUS
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TOYKY 3pCHHUA, HCIIOJIB30BATH AIACKBATHBLIC
A3BIKOBBIC CPCACTBA,

MPOBEPOYHBIX KOMIUJIEKCHBIX U
WHAWBUIYAJIbHBIX 3aJaHUN

BJIAJICHHE  HaBbIKAMM  TO3HABATEIBHOM
pediiekcuu Kak OCO3HaHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX MPOILIECCOB, UX
pe3yibTaTOB U OCHOBaHUM, T'PAaHHUIl CBOETO
3HAHUS u HE3HAHMS, HOBBIX
MO3HABATENBHBIX 3aJ1a4 M CPEACTB IJsl UX
JOCTHKEHUS;

KoHTposib 1 O11eHKa BBINOJIHEHUS
VHIMBUIYAJIbHBIX 3aJJaHUI.
KoHTpoJib 1 O11eHKa BBIMOJIHEHUS
MPAKTUYECKUX 3aHITHM.

KoHTpoJib 1 o11eHKa 3HAHU
00y4Jaromuxcsl B X0/1¢ BBHITTOTHEHUS
KOHTPOJIbHBIX.

IEJICYCTPEMIICHHOCTD B TIOUCKAX U
MIPUHSTUYU PEIICHUN, COOOPA3UTETHHOCTD U
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEJICTABICHU; CTIOCOOHOCTD

BOCIIPHHMMATh KPacoTy ¥ TAPMOHHUIO MHUPA;

KoHTposb 1 o11eHKa BBIOJIHEHUS
VHIMBUIYAJIbHBIX 3aJaHUI

NPEAMETHBIC PE3YJIbTATbI

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O
MaTeMaTHUKE KaK 4aCTU MUPOBOM KYJIBTYpBI
U MeCTe MaTeMaTUKu B COBPEMEHHOU
[IUBWJIN3AIINH, CTIOCO0AaX OMUCAHUS SBICHUM
pealbHOTO MHpa Ha MaTeMaTHYECKOM
SI3BIKE;

KoHTpoJib 1 OIleHKa BBIMOJIHEHUS
VHIUBUYaJbHBIX 3aIaHUN

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN O
MaTeMaTUYECKHUX MOHSATUSIX Kak
BOKHEUIIMX MaTEMAaTHYECKUX  MOJIEIIAX,
MO3BOJIAIONIMNX  OMUCHIBATH W U3Yy4aTh
pa3HbIe MPOLECCHl U SIBJICHUSA; OHHUMaHUE
BO3MOKHOCTH aKCMOMaTUYECKOTO
NIOCTPOCHHSI MATEMATUYECKUX TEOPHIl;

KonTpoib 1 o11eHKa 3HaHU
00y4aromuXxcsl B X0/1€ BBITTOTHEHUS
MPOBEPOYHBIX KOMIIJIEKCHBIX U
WH]IUBU]TyaJbHBIX 3aJJaHU.
KoHTpoab 1 o11eHKa BBINIOJIHEHUS
NPAKTUYECKUX 3aHSATUH.

BJIaACHHUC MCTOJaMHM JOKa3aTCJIbCTB U
AJITOPHUTMOB PCIICHUS, YMCHHUC UX
IMPUMCHATH, IPOBOAUTHL NOKA3aTCIIbHBIC
PaCCyKACHHUA B XOJAC pCIICHUA 3a1a1,

KoHTpoiib 1 O11eHKa BBINOJIHEHUS
MPAKTUYECKUX 3aHSATHUH.

KonTposib u onieHka 3HaHHM
00y4aroImuXxcsl B X0/1€ BBIOTHEHUS
KOHTPOJIbHBIX.

BJIaACHUC CTaHAapTHBIMU InmpueMamMu
pELICHUA PallOHAJIbHBIX 51
HppanrOHAJIbHBIX, ITIOKA3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUUICCKHUX

YPaBHCHUW M HEPABECHCTB, HUX CHCTEM;
VCIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX
nporpaMMm, B TOM YHCJIE I IOUCKA IYTH
pelleHusT W WUIIOCTpPAllMd  PEIICHUS
YpPaBHEHUI U HEPABEHCTB;

KOHTpOJIB H OIICHKA BBIIIOJTHCHHU A
IMPAKTHUYCCKHX 3aHSITHUH.

KOHTpOJIB N OIICHKA 3HAHUU
06yqafonmxc;1 B XO0AC BBIIIOJIHCHUA
KOHTPOJIbHBIX.

c(hOpMUPOBAHHOCTH MPEICTABICHUN 00
OCHOBHBIX MOHSTUSX MaTEMAaTHYECKOTO
aHaJu3a U UX CBOMCTBaX, BIaJcHUE

YMEHHUEM XapaKTEPU30BaTh MOBEJICHUE

KonTponb 1 onieHka npu penieHun
O0Oy4YarOIIMMUCS YIIPAXXHEHUN U
3ajau.

KOHTpOJIb 1 OIIEHKA BBITIOJTHEHUS
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(GYHKIINN, UCTIOJIB30BAaHUE TIOTYICHHBIX
3HAHUM JJIs1 ONTMCAHUS U aHAIU3a PEATbHbBIX
3aBHCUMOCTEH;

IIPAKTUYECKUX 3AHATUU.

BJIaJICHHEC OCHOBHBIMH TIOHATHSIMH O
TUTOCKUX W TTPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, UX OCHOBHBIX
CBOICTBAxX; CHOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh reOMETpUUYECKHE PUTYPHI HA
YepTekax, MOJIEISIX U B PEaTbHOM MHPE;
MIPUMEHEHNE U3YYCHHBIX CBOMCTB
reoMeTpudeckux Guryp u Gopmys s
pEIICHHS TEOMETPUIECKUX 3a7a4 U 33]1a4 C
MIPAKTUYECKUM COJEPIKAHHUEM;

KonTposib 1 o11eHKa NpU pellieHnn
00yYaroIMMUMUCS YIIPaXKHEHUH U
3a7ad4.

KoHTpoJib 1 O1leHKa BBIMOJIHEHUS
MPAKTUYECKUX 3aHITHM.

KoHTpoib u onieHka 3HaHUN
00y4Jaromuxcs B X0/1¢ BBHITOTHEHHUS
KOHTPOJIbHBIX.

c(hOpMUPOBAHHOCTh  MPEACTABICHUN O
mpoueccax M SBICHUAX,  MMEIOLIUX
BEPOATHOCTHBIN XapakKTep, CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B  pEajJbHOM  MHUpE,
OCHOBHBIX MOHATHAX JIEMEHTAPHOU TEOPUHU
BEPOSITHOCTEW;  YMEHHUM  HAXOIUTh U
OLICHUBAaTh  BEPOATHOCTU  HACTYIUICHUS
COOBITHII B MPOCTEUINNX MPAKTHIECCKUX
CUTyallUsIX M OCHOBHBIC XapaKTEPUCTUKHU
CIYYalHbIX BEJIUYHH;

KonTpons u orieHKa npu penieHun
OOy4YarOIIMMUCS YNPAXKHEHUN U
3aj1a4.

KoHTpoJib 1 O1IeHKa BBIMOJIHEHUS
MPAKTUYECKUX 3aHSATHI.

KoHTposb u onieHka 3HaHUI
00y4Jaromuxcs B X0/1¢ BBHITTOTHEHUS
KOHTPOJIbHBIX.

BJIAQJICHNE  HABBIKAMU  MCIOJIb30BaHMS
TOTOBBIX KOMIIBIOTEPHBIX MPOrpamMM IIpHU
pELICHUH 3a4ay.

KoHTpoib 1 o11eHKa BBINIOJHEHUS
IIPAKTUYECKUX 3aHATUH.

PA3PABOTYHK:
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