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1. ey 1 32124 OCBOCHUSA TUCHMILIHHBI
W3yueHne TUCIMIIMHBI HAlpaBieHO Ha (HOpMUpPOBaHHE HEOOXOAUMOTO YPOBHS 3HAHUI U YMEHUN
IIKOJBHOIO Kypca MaTeMaTUKU JUlid IMOATOTOBKM K M3YYEHHIO INPEIMETOB BbICIIEH MaTeMaTHUKU U
pa3BUTHE JIOIMYECKOIO MBILUIEHNUS U MaTEMATUYECKON UHTYUILIUH.
Iesbto OCBOEHMSI JUCLUIUIMHBI ABISETCA JOCTHKEHHE CIEAYIOLIMX pe3yabTaToB oopazoBanus (PO):
3HAHMA!
umems npeocmasgienue. O CTPYKType M CBOWCTBAX MHOXKECTBA JEHCTBUTENIBHBIX YMCEN U HX
3allUCU B JECATHUYHOM cHUCTEME, O MHOIOWIEHAaX M METOAaX pEIIECHUs pPAlMOHAIbHBIX YpPaBHEHUH,
HEpaBEHCTB U MX CHCTEM; 00 OCHOBHBIX 3JIEMEHTapHBIX (YHKLHUSAX U METOJAX PELICHMs CBA3AHHBIX C
HUMM YPABHEHUI U HEPABEHCTB.
60Ccnpou3600ums. OCHOBHbIE (OPMYJIBI, CBSI3aHHBIE C  pAlMOHAJIBHBIMU  BBIPAXKECHUSMH,
UppAllMOHATIbHBIMU  BBIPAKCHUSAMH,  IIOKA3aTENbHBIMU M JIOTAPU(PMHUYECKUMH  BBIPAKCHUSMH,
TPUTOHOMETPUUECKUMHU BBIPAXKEHUSIMH.
nOHuUMamp. POJb PA3IUYHBIX KJIACCOB JEHCTBUTENIBHBIX YHMCET B KOJWYECTBEHHOM OIIMCAHUU
O00BEKTOB PA3IMYHON NPUPOABI; pallMOHAIbHBIC BBIPAXKEHHUS U (PYHKLUH, KaK pE3yJIbTaT BbINOJIHEHUS
apu(METHYECKUX OMNepaluii Hajx YUCIaMH W TEpPeMEHHBbIMH; (YHKIHIO KaK COOTBETCTBHE (WU
OTHOILLICHME) MEXIy OSJEeMEHTaMH JBYX MHOXECTB; OOpaTHYI0 (YHKLHUIO; CYIIECTBOBAHUE
apu(METHYECKOTO KOPHS, CTENEHH C PAlOHAIGHBIM M TPOU3BOJIBHBIM ITOKA3aTEIsIMH, JIOTapr(pMOB;
TPUTOHOMETpHUUYECKUE (PYHKIMM YIIIOBOIO U YUCIOBOI'O apryMEHTa.
YMEHMS:
meopemuyeckue:  TPUMEHATh METOJ MaTeMaTUYeCKOM HWHAYKIMH; JOKa3blBaTh  IMPHU3HAKH
JIEIMMOCTH; IPUMEHATh TEOPEMY O pallMOHAIbHOM KOpHE, cxeMy l'opHepa M METOJ HMHTEpPBAIOB K
PELICHHIO LENbIX PALMOHANBHBIX YPABHEHUH M HEPaBEHCTB; IPUMEHSATh CBEACHUS 00 OJHOPOJHBIX U
CUMMETPUYECKUX MHOIOWIEHAaX K PEIICHHUI0 COOTBETCTBYIOIIMX CHUCTEM YpPaBHEHUM; MPUMEHSThH
CBe/leHUs] 00 OCHOBHBIX JIEMEHTAPHBIX (YHKLHUAX K PEILICHUI0 COOTBETCTBYIOIIUX KJIACCOB YpaBHEHUHU U
HEPaBEHCTB, OCTPOCHUIO U TIPe00pa30BaHUIO rpauKOB GyHKIUH.
npakmuueckue. pelaTh MPOCTEHIIME 3aJlaud, CBSA3aHHbIE C LEJIbIMH, PALMOHATIBHBIMH U
HpPpalMOHAIIbHBIMY YHCIIAMU; PEIIaTh OCHOBHBIE TUIIbl PALlMOHAJIBHBIX YPaBHEHMM, HEPABEHCTB, CUCTEM
TAaKUX YpaBHEHUH M HEPaBEHCTB, JaTh I'€OMETPUUYECKYIO MHTEPIPETALUIO pelIeHUl, pelars OCHOBHBIE
TUINBI  TEKCTOBBIX 3a/ay; pelath HUppaluoHalbHbIE, IIOKa3aTeJIbHbIe, JIOTApUPMUUYECKHE U
TPUTOHOMETPUUYECKUE YPAaBHEHUS M  HEpPaBEHCTBA; CTPOMTh U IpeoOpazoBaTh TIpadUKU OCHOBHBIX
AJIEMEHTApHBIX (PYHKINH.
HABBIKM:  TPUMEHATh paziIuuHble (GOPMYIBl U TOXKAECTBA K MPEoOpa30BaHUIO pallMOHAIBHBIX,
UpPPaLMOHATIbHBIX, I0KA3aTEIbHBIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUYECKUX BbIPAXKEHU.
2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JMCHHUILIUHE (MOIYJII0), COOTHECEHHBIX

¢ IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJIbHOI MPOrpaMMbl

[Tepeuncinennsie PO sBIsitOTCS OCHOBOM it (DOPMHUPOBAHUS CIEAYIONIMX KOMIIETCHIMH: (8
coomgemcmeuu ¢ PI'OC BO u mpebosanuamu K pe3yiomamam 0C80eHUs OCHOBHOU 00pa308amenbHOl
npoepammul (OI10I1)):

yHHBepcajibHble KomnereHunu (YK):

YK-1 - cnocobeH ocylecTBIsATh MOUCK, KPUTHUYECKUM aHaIu3 U CUHTE3 UHQOpMAIH, IPUMEHSIThH
CUCTEMHBIHN MOAXOA [UIsl PEIIEHUS TOCTABJIECHHBIX 3a7a4

npogeccuoHanbHbie KomnereHunu (IIK):

I1K-1- cnocoOeH ocBauBaTh W UCHOJB30BaTh 0Aa30BbIE HAYUHO-TEOPETUYECKHE 3HAHUS U
MPAKTUYECKHE YMEHHUSI 110 MPEIMETY B IpOo(eCCUOHATBLHON eI TeNbHOCTH

B coBokynHoctu ¢ apyrumu aucuuiuinHamu @I'OC BO gucuumuvHa HamnpasieHa Ha (OpMHpOBaHHE
CIIEIYIOIIMX KOMITETEHIIHIA:

Tabmuma 1. Komnerenuuu oOywaromierocsi, ¢opMupyeMble B pe3ysibTaTe OCBOEHUS AMCLUIUINHBI
(Momys)

‘ Kon ‘ HanmeHoBaHMe KOMIIETEHIIUH
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KOMIETEeHI[UH
CnocobeH  ocymIecTBIISITh  MPO(ECCHOHANBHYIO  JIEITEIBHOCTh B
YK-1 COOTBETCTBUM C HOPMATHBHBIMH NPABOBBIMH aKTaMH B cepe 00pazoBaHUs
¥ HOpMaMU MPpo(eCcCHOHATBHON ATHKH
[TK-1 CriocobeH ocBaMBaTh M HCIIOJIB30BaTh 0a30BbIe HAYYHO-TEOPETHUYECKHUE
3HaHUS M TPAKTHYECKUE YMEHHS [0 TpPEAMETYy B TNpodecCHOHATBHOM
JESTEIIbHOCTH

3. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIl BO

I[I/ICI_[I/IHJII/IHa ((3JI€MGHTapHaSI MaTreMaTHKa» OTHOCHTCS K 00s3aTCIIbHOM YacTH MaTEMaTHYECKOIO M
CCTCCTBCHHOHAYYHOI'O IIMKJIA.

HGOGXOHI/IMHMI/I YCIOBUAMH IJIA OCBOCHMSA NUCHUIUIMHBI SABJIAOTCA. 3HAHUC OCHOB IIKOJIBHOTO
KypCa MaT€MaTUuKH, YMCHU PCHIATh HECIOKHBIC YpaBHCHHA W HCPAaBCHCTBA M HMX CHUCTEMBI, BJIAACHUC
COACPIKAHUCM U OCHOBHBIMU MCTOAAMHU HIKOJIbHOI'O KypCa MAaTCMATHKH.

Coz[epmaHI/Ie JUCHUILIUHBI ABJISACTCA JIOTHYCCKHUM ITPOJOJIKCHUEM IIKOJBHOI'O KypCa MaTEMaTUKU U
CJIYKUT OCHOBOM JJIs1 OCBOCHHUA JUCHUITINH BBICIIICH aJII‘e6pr, MAaTeéMaTU4CCKOro .aHajm3a, MCTOIUKHU
npenoaaBaHUA MaTEMATUKHU, IIPAKTUKYMaA 110 PCIICHHUIO MAaTEMATUYCCKUX 3aJlad, TCOPpHUU BepOHTHOCTCﬁ u
MaTEeMaTHUCCKON CTaTHUCTHKH.

4. O0beM aUCHMIUVIMHBI (MOAYJsI) B 3a4eTHbIX EIMHHMIAX € YKa3aHMeM KoOJIMYecTBa
aKajeMHYecKHX YacoB, BbIJIeJIEHHbIX HA KOHTAKTHYIO padoTy o0yuyaomuxcsi ¢ npemnojasaresiem (1o
BH/IaM Y4eOHBIX 3aHATHII) M HA CAMOCTOSATEIbHYIO PAa00OTy 00y4YaIOLIUXCS

OOmiast TpyAOEMKOCTh TUCIUILUIMHBI cocTaBisieT 9 3aueTHbIx enuHul], 324 yacos. JucuuminHa
u3yqaercs B 3 cemectpax (tadim.l).

OcHoBHBIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH.

B kauectBe Bemymux (GOpM OpraHu3alMy  [EAArOTHYECKOrO  IPOLEcca  HMCIOJIB3YIOTCS
TpaaAuLMOHHbBIE (TIpaKTHUYECKUEe PabOThl), a TAK)KE aKTUBHBIC U UHTEPAKTUBHBIC TEXHOJIOTHH (IPOOIEeMHOE
oOydeHue  T.1.)

@®opMBI KOHTPOJIS.

[Tpomesxytounas arrecranus — 3a4et (1, 2 cemecTpsl), 3k3amen (3 cemecTp).

O0beM KOHTaKTHOI paboThl 00YYAIOIIMUXCS C MPernoAaBaTeNeM Mo JUCIUILIMHE (TI0 BUaM y4eOHBIX
3aHSATHI) U Ha CAMOCTOSITENIbHYIO PadoTy 00ydJaronuxcsi O9HOM (pOpMbI OTpaskeHbI B Tabmunax 2 u 3.

Tabmumna 2
Jlexuui, HpaKTI/I:I. Jlabopar.
3aHATHH, pabor, IK3. dopma
Tpynoem- uac. )/ s yac. )/ B Tom| 4ac.)/ B CPC POMEKYTOYHOTO
Cemectp TOM YHCIIe ' ' ’
KOCTh Yac. quciIe | TOM yucie Jac. KOHTPOJIS
MPAKT.HAal
MIpaKT.Hampa| MpakT.Hall (9K3./3auer)
paBIL.
BIL paBiL
324 140/106 157 27 JK3aMeH+3auer
1 48/34 60/54 3a4er
2 32/26 40/32 3a4er
3 60/46 57/40 27 IK3aMeH
Hroro 140/106 157/126 27 JK3aMeH+3auer

O0beM KOHTaKTHOM paboThl 00YYArOIIUXCS C TIPENoAaBaTeseM Mo JUCIUILTHHE (10 BUIaM y4eOHBIX
3aHATUI) U HA CAMOCTOSITEHHYIO pa00Ty 00yUaIOIMUXCsl 3a09HON (POPMBI OTPAKEHBI B TAOIHUIIE 2.

Tabmuma 3
Jlexumii, | Ilpaktuu. | JlaGopar. dopma
Cemectp Tpymoem- | wac.)/ B | 3aHATHIA, pabor, CPC, 9K3. | IPOMEXYTOYHOTO
KOCTh Yac. [ Tom umcie [dac. )/ B Tom| uac. )/ B qac. KOHTPOJIS
MIPaKT.HaIl YUCJI€ | TOM YHCIIe (9K3./3a4eT)

5



paBi.  |mpakT.Hampa| mpaKT.Har
BIL paBIL
324 28 290 6 JK3aMeH+3auer
1 10/6 90 3a4er
2 10/6 90 3ayer
3 8/4 110 6 IK3aMeH
Hroro 324 28/16 290 6 JK3aMeH+3a4eT

5. CopepxaHue IMCUMIUIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOe MO TemaMm (pa3aejiam) c
yKa3aHHeM OTBeJIeHHOT0 HAa HUX KOJHYECTBA aKAJIeMHYeCKHX YACOB ¥ BUI0OB YUeOHBIX 3aHATHI
5.1. Conep:xanue pa3aesoB y4eOHOH TMCHUIIAHBI (MOTYJIs1)

| cemecTp

Paznen 1. ToxknecTBeHHbIE IPeoOpa3oBaHUA

Jluoakmuueckan eounuya 1.1.. OmpHouneH. MuorowneH. CraHAapTHBIH BHJ MHOTOYJICHA.
®opMmybl COKpalleHHOro yMHoxeHus. Crnocod rpynnupoBku. BeiHeceHne o01ero MHOXKUTEIS 3a
ckoOku. Pa3znoxeHnne Ha MHOKUTEIH.

Juoakmuueckas eounuya 1.2. ToxnectBo. ToxJaecTBeHHbIE NIpeoOpa3oBaHUs. YIPOCTUTH
BbIpaXkeHHe. PanuoHanbHble BbIpaxeHUs. MeToa maTeMaTudeckoil MHAykuuu. JlokazarenbcTBa.
Jloka3aTenbCTBO TOXK/IECTBOB.

Juoakmuueckas eounuya 1.3 VIppanuoHajdbHble BbIpaXKeHUs. ApUPMETHUYECKHIl KOpPEHb.
CBolicTBa CTENEHU C pAallMOHAIBHBIM IIOKAa3aTEJIEM.

Jluoakmuueckass  eounuya  1.4. ITlokazarenpHble  BbIpakeHus. OCHOBHBIE  CBOKMCTBa
MOKa3aTeNnbHbIX BhIpakeHU. Jlorapupmuueckune BeipakeHus. OCHOBHBIE CBOICTBa Jiorapu@mos.
OcHoBHOE J1orapupmMuuecKoe TOKIECTBO.

Paznen 2. Jloka3zaTesibcTBO ajiredpandecKuX HepaBeHCTB

Juoaxmuueckas eounuya 2.1. HepaBenctBo. CyniHOCTh J0Ka3aTelbCTBa HepaBEeHCTB. OMoOpHbIE
HEpaBEHCTBA. AHAJIUTHYECKHME M CHHTETHYECKHE METOJAbl JI0Ka3aTeJIbCTBAa HEPaBEHCTB.
Jloka3aTenbCTBO HEPABEHCTB OT MPOTUBHOTO. JlOoKa3aTeabCTBO METOAOM MaTeMaTHYEeCKOH
170:918729107078

Juoaxkmuueckas eounuya 2.2. Yucnosble BbIpaXeHUs.. MeTo/1bl CpPaBHEHHS YUCIOBBIX BBIPAXKEHUH.

Pasnen 3. PanuoHanbHble ypaBHeHHS, HEPABEHCTBA M MX CHCTeMbI: 00IIMe MeTOIbI
pelieHus, Hep-Ba ¢ MOAYJISAMH.

Huoaxmuueckas eounuya 3.1. TloHATHE palMOHATBFHOTO YpaBHEHHs W HepaBeHCTBa. OOmias Teopus
PaBHOCHJIBHOCTH ypaBHEHMH M HepaBeHCTB. JIMHelHble, KBajpaTHble ypaBHEHHs M HepaBeHCTBa. [[poOHO —
palMoHalIbHbIE YpaBHEHHUS U HepaBeHCTBa. MeTo nHTepBasioB. CHCTEMbI ypaBHEHUI U HEPABEHCTB.

Juoaxkmuueckas eounuya 3.2. YpaBHEHHsS M HEPaBEHCTBA, COJEpXKalllie MEePEMEHHYIO O] 3HaKOM
MoayJis. MeTobl UX pelieHns — aHaTUTHYEeCKUI U TpadudecKuil.

Pasnen 4. HppauumoHajibHble, TMoOKa3aTelbHble W JOrapu(p)MuvecKue YpaBHEHHS,
HepPaBeHCTBA M UX CHCTEMbI

Huoaxmuyeckas eounuya 4.1. OnpeneneHre UppalMoOHAIbHBIX YpaBHEHUH U HepaBeHCTB. OCHOBHBIE
METO/bl pellIeHHs YpaBHEHUI: BO3BE/IEHHE B CTENEHb U MPOBEPKA PEIICHUs; Mepexo] K PaBHOCUIbHBIM
npeanoxeHusamM. Ilepexon Kk paBHOCHIIBHBIM NPEUIOKEHUAM TTPU PEIIEHUH UPPALUOHAIBHBIX HEPABEHCTB.

Juoaxkmuueckas eounuya 4.2. OCHOBHBIE METOJBI PEUICHUsSI IMOKAa3aTeIbHBIX YPAaBHEHHN: TIEPEXO OT

ypaBHeHus a ' = a®’ K ypaBHEHHIO f (x) = g (x) ; BBEJEHHE HOBBIX IIEPEMEHHBIX .

Juoaxmuyeckas edunuya 4.3. OCHOBHBIE METOIbI PEIICHUS JOrapu(PMUYECKUX YpPaBHEHUI: METOJ
MOTCHUMPOBAHUA; MCTOA BBEICHNA HOBBIX IICPEMCHHBIX, MCTO J'IOl"apI/I(bMI/IpOBaHI/ISI.

Juoaxmuueckas eounuya 4.4. Penienune norapuMU4eckux ypaBHEHUN U HEPABEHCTB IyTEM IMepexoa
K PaBHOCWIBHBIM MpeayioxkeHussM. HecranmapTHble crocoObl pemieHus JorapuMUUecKuX ypaBHEHHH U
HEPaBEHCTB.

Paznen 5. 3agauu Ha cocTaB/ieHNe YPAaBHEHHI M HEPABEHCTB
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Juoaxkmuueckas eounuya 5.1. YpaBHeHHE KaK NpHUMEp MaTeMaTHYeCKOH Mojenu. 3agadd Ha
YHCJIOBbIE€ 3aBUCUMOCTH. 3a/1a4il Ha MPOrpeccru. 3a/ladyll Ha COBMECTHYIO pa0boTy. 3a1auu Ha JBUKECHHUE.
3amaun Ha TPOIEHTHI, CMECH U CIUIABBHI.

Juoaxmuyeckas eounuya 5.2. 3agaun, MaTeMaTH4eCcKUe MOJIENIN KOTOPBIX CO/IepKaT HEPaBeHCTBA

Pa3nen 6. @ynknuu (ajredpanyeckue U TpacueHAeHTHbIE).

Jluoakmuuecxkas eounuya 6.1. OCHOBHBIC anreOpalvecKue W TPAHCICHJICHTHbIC (QYHKIUH, WX
rpacduku. CoiicTBa QyHKIHHA.

Jluoakmuueckasn eounuya 6.2. [IpeoObpazoBanue rpaduKoB HYHKITHIA.

Juoaxkmuueckas edunuya 6.3. Vcrionb3oBaHue CBOMCTB (DYHKUMHA I peIICHUS YpaBHEHHH U
HEpPaBEHCTB.

11 cemecTp

Paznen 1. ToxaecTBeHHbIe NpeoOpa3oBaHUsI TPHUIOHOMETPUYECKHUX BbIPa’KeHUH U
BbIpa:KeHUH, CoJepKANUX 00paTHbIe TPUTOHOMeTpUYecKUe PYHKIMHU

Huoakmuueckas eounuya 1.1. Cunyc, KOCUHYC, TaHT€HC, KOTAaHTEHC MPOU3BOJIBHOTO yria. Paguannas
Mepa yria. Pammannas Mepa yriia.  3HaKM TPUTOHOMETpUYeCKHMX QyHKIwH. Tabmuia 3HaueHHN
TpUroHoMeTpuueckux (GyHkuuil. YeTHOCTh, NepHoAMYHOCTh. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyIIBI CIIOKEHUST apryMEHTOB. DOPMYIIbI, CBA3BIBAIONINE TPUTOHOMETPHYECKUE (PYHKIIMH OJHOTO U TOTO
xe aprymenta. @opmyisl npuseneHus. Gopmysbl mpeodpa3oBaHus CyMMbl TPUTOHOMETPUYECKUX (DYHKIIUI B
npousBesiearne. PopMyIbl peoOpa3oBaHuUs MPOU3BEICHNS TPUTOHOMETPHUYECKUX (PYHKIUI B CyMMY.

Jluoakmuueckasn eounuya 1.2. Jloka3arenbCTBO TPUTOHOMETPUUECCKUX TOXKICCTB.

Juoaxkmuueckas eounuya 1.3. Jloka3arenbCcTBO TOXK/IECTB, COJEpXKalUX (PYHKIMU apKCHUHYC,
apKKOCHHYC, apKTaHT€HC U apKKOTaHTeHC.

Pa3znen 2. Jloka3aTeibCTBO TPUTOHOMETPHYECKHX HEPABEHCTB

Jluoakmuueckasn eounuya 2.1. Jloka3arenbCTBO TPUTOHOMETPUYCCKUX HEPABEHCTB.

Pa3znen 3. TpuronomeTpuyeckne ypaBHeHHsl, HEPABEHCTBA H UX CHCTEMbI

HHuoakmuueckas eounuya 3.1. Tlpocteiilime TPUTOHOMETPUYECKHWE YpaBHEHUS U HEPABEHCTBA.
MeTozp! petieHust TPUrOHOMETPUIECKIX YPAaBHEHHIA: CBEACHHE K MPOCTEHIIINM, CBE/ICHHE K alreOpanyecKum
IyTEM BBEJICHHUS HOBOM IEpEeMEHHOM, pa3lio’keHHe Ha MHOXKUTENH, CBEACHUE K OJHOPOJHOMY YPaBHEHHIO,
HCIIOJIb30BaHUE YHUBEPCATLHOM TIOICTAHOBKH, BBEJICHUE BCIIOMOTATEIIbHOTO apryMEHTa.

Juoaxmuyeckas  eounuya 3.2 OCHOBHBIE METONBI PEIICHHUS TPUTOHOMETPHUUECKHX HEPABEHCTB.
Hcnonp3oBanue rpadyKOB TPUTOHOMETPUYECKHX (YHKIMHA W YHUCIOBOW OKPYXHOCTH JUIS PEUICHUS
TPUTOHOMETPHUYECKUX HEPABEHCTB.

Juoaxkmuueckas eounuya 3.3. YpaBHEHHS W HEpaBEHCTBa, cojepikalue oOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKITHH.

Juoaxkmuueckas eounuya 3.4. MeTopl pelIeHHsI CUCTEM TPUTOHOMETPUIECKIX YPaBHEHHUH.

Juoakmuueckas eounuya 3.5. KOMOMHUPOBAaHHbIE YPaBHEHHS U HEPABEHCTBA.

Pa3nen 4. MeToabl penieHHsi reOMeTPHUYECKHUX 32724 HA J0KA3aTeJbCTBO, BHIYHCIEHUS H
NMOCTPOEeHHe

Jluoakmuueckan eounuya 4.1. OCHOBHBIE TOHSTHSA. AKCHOMBI, CIEICTBHUS W3 HHUX, TEOPEMBI.
CBoiicTBa M MPU3HAKK MOHATHUS. BUabl reoMeTpudeckux 3aaad.

Juoaxmuueckas edunuya 4.2. 3amadu Ha JIOKA3aTEILCTBO M BBIYUCIICHHWE. AHAJIM3 M CHHTE3 TPU
pelLeHUH 3ajau.

Jluoaxmuueckas eounuya 4 .3. DTarbl © METOJIBI PEIICHUS 33/1a4 HA TTIOCTPOCHHUE.

Pa3znen 5. 'eoMmeTpusi TPeyroabHUKA U YeThIPEXyroJabHUKA

Huoaxmuueckas eounuya 5.1. IIpAMOYyTronbHbINA 1 paBHOOEIPEHHBIH TPEYTOIbHUKH.

Juoakmuueckas eounuya 5.2. TIpoW3BONBHBIA TPEYTOJBHUK. 3amMedyaTeNbHbIE TOYKH WM JIMHUU B
TpeyrojibHuKe. Teopembl UeBbl 1 MeHenas.

Juoaxkmuueckas eounuya 5.3. YacTHBIC BUABI YETHIPEXYrOJIbHUKA W WX CBOWCTBA. [IpoM3BOIBHEIC
YETBIPEX YT OJIbHUKH.

Pa3znen 6. Oxpy:kHOCTb. BiucaHHbIe H ONMMCAHHbIE MHOTOYT0JILHUKH

Huoaxmuyeckas eounuya 6.1. BrucaHHble W ONHMCaHHBIE TPEYroJbHUKU. [Ipon3BosIbHOE
PacHoIoKEeHUE OKPYKHOCTH M TPEeyroibHUKa. OKPYKHOCTB, TipsiMast 1 popMyJIa Ditepa.



Juoaxkmuueckas eounuya 6.2. BrucaHHble M ONHCAHHBIE YETHIPEXYTOJIBHUKM M MHOTOYTOJBHUKH.
Teopema [Ironemes. [IpaBuibHbIE MHOTOYTOJTBHUKH.

Paznen 7. IlpeoOpa3oBaHus NJIOCKOCTH, BEKTOPBI U 32124 HA IKCTPEMYMBI

Jluoakmuuecxkasn eounuya 7.1. JIBwxeHue, momoOue, TOMOTETHS, UHBEPCUS U HMX NPHUMEHEHHUE K
peIIeHHIO 3a/1a4.

Jluoakmuueckasn eounuya 71.2. BEeKTOpHBIA METOI pEIICHUS TEOMETPUUYCCKUX 3a]1a4.

Juoaxmuueckas eounuya 7.3. IlpumeneHne npeoOpa3oBaHUil MIOCKOCTH U MPOU3BOIHON K PEIICHUIO
3a71a4 Ha SKCTPEMYMBI.

11 cemecTp

Paznen 1. M3o0paxkeHne NPOCTPAHCTBEHHBLIX (PUIYyp HAa IUJIOCKOCTH M 3aJa4yd Ha
NMOCTPOEeHHUe

Jluoakmuueckasn eounuya 1.1. Obue cBeneHUs 0 TOCTPOCHUH U300paKEHUH T€OMETPUYECKUX (DUTYD
B MapawienbHOM mnpoekiuu. AdduHHBIE W MeTpudeckue cBoiictBa. [lomHora W MeTpHyeckas
OIPEAETICHHOCTb.

Juoaxmuueckas eounuya 1.2. Tloctpoenne n300pa>keHII MHOTOTPAaHHUKOB U KPYTJIBIX TEIL.

Juoakmuueckasn eounuya 1.3. IlocTpoeHust Ha H300paKEHUAX TUIOCKUX U IMTPOCTPAHCTBEHHBIX UTYD.

Pasnen 2. B3aumHoe pacnoJioykeHHe NPSIMOH M IUIOCKOCTH, B3aMMHOE PAaCIHOJI0KeHHe
1ockocTeii. /[Byrpanibie yribl

Juoaxmuueckas eounuya 2.1. BzanMHOe pacriosioKeHue MPSMOH ¥ IJIOCKOCTH

Jluoakmuueckasn eounuya 2.2. BzaumMHoe pacnoyioKeHUe TI0CKOCTeH

Juoaxmuueckas edunuya 2.3. JIByrpaHHbBIE YTIIBL.

Pazjen 3. CkpemmBaromuecsi npsiMbie, MHOTOTPAHHBbIE YIJIbI U MJIOIIAH CeYeHUH

Juoaxkmuueckas eounuya 3.1. CxpemBaromuyecss TMpsMbIe, Yrol © PAcCTOSHUE MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMU. YTOJ MEXKTY IPSIMOM U TUIOCKOCTBIO.

Juoakmuueckas eounuya 3.2. JIMHEWHBIA yroys JBYTpaHHOTO yria. TeopeMbl CHHYCOB U
KOCUHYCOB JIJISI TPEXTPAHHOTO yriia. MHOTOTpaHHbIE YTIIbI.

Juoaxmuueckas edunuya 3.3. 3amauMm Ha CEYCHUS MHOTOTPAHHUKOB. MeTOHI CIIEIOB, METOJ
BCIIOMOTaTeNbHbIX JIUHUNA, KOMOMHUPOBAHHBIN METOJ] IIOCTPOCHUS CEUCHUH.

Pa3nen 4. IloBepxHOCTH M 00beMbI MHOTOTPAHHUKOB

Jluoakmuuecxasn eounuya 4.1. 3amaun Ha BEIYMCIICHUE TIOIAICH ITOBEPXHOCTEH MHOTOTPAaHHUKOB

Juoaxmuueckas eounuya 4 .2. 3anaum Ha BEIYUCIICHHE 00HEMOB MHOTOTPAaHHUKOB

Pa3nen 5. IloBepXxHOCTH U 00BEeMBI KPYIJIBIX TeJl

Juoakxmuyeckas eounuya 5.1. 3amaun Ha BBIUUCIICHUE IUIOMIAAEH MMOBEPXHOCTEW KPYIJIBIX TElT U UX
YacTeu.

Juoaxkmuueckas edunuya 5.2. 3agaun Ha BEIYUCICHIE 0OBEMOB KPYTJIBIX TEJ U UX YACTEH.

Pazen 6. KomOnHauum MHOTOrpaHHMKOB M 32/1a4H KPYIJIbIX TeJ M 33Ja4i HA IKCTPEMYMbI

Juoaxkmuueckas edunuya 6.1. BzanMHoe pacnonoykeHne MHOTOTPAaHHUKOB U KPYTJIBIX TEll

Juoaxkmuueckas eounuya 6.2. IlpuMeHeHnEe T€OMETPUIECKHX MOCTPOSHUN U TIPOU3BOAHON K PELICHUIO
3a/1a4 Ha SKCTPEMYM.

5.2. CtpykTrypa y4eOHOH AUCHHMIIMHBI (MOLYJI51)
CrpykTypa JUCHMIUIMHBI [0 TEMaM OTpa)keHa B Tabnuie 4.

Tabmuma 4. CtpykTypa yueOHON AMCUUILINHBI (MOIYJIs) sl OYHON (POpMBI O0yUEHUS

x5 z « Buabl yuyeOHOi HArPY3KH M MX TPYI0eMKOCTb,
== § 5 Yyacsl
% g 5 2 = HaumeHnoBanmue = = o % E o = =
a2z & < = E = E sg-R °a 5
=g 2 = =% pa3aesa TMCIUIIJINHBI =1 2 2 B % 2 ; ©) 53 i 3
2]
Zg & |2 Z s$z | 828 5 | g8 |5¢
° = SFF | SSL AEF | &8
| cemecTp
ToxkaecTBeHHBIE
1 1. e 6 10 16
npeoopa3oBaHus
0Ka3aTeJIbCTBO
2 2. | A 4 10 14
aaredpan4ecKux




HEPaBEeHCTB

PanmuoHnajJbHEBIE
YPaBHEHNS, HEPABEHCTBA H
HX CHCTEMBI: 00IIHe
MeTO/bI pellleHn s, Hep-Ba ¢
MOIYJISIMH

10

10

20

HppanuonaibHble,
nokasaTejabHbIe H
Jorapugmuyeckue
YPaBHEHHs, HEPABEHCTBA U
UX CHCTeMbI

12

10

22

5.

3agaum HA cocTaBJeHHE
YPABHEHMIl H HEPABEHCTB

10

18

6.

®yHkuuu (ajaredpanyeckue
U TpaclieHAeHTHbIE)

10

18

Hroro 3a cemectp

48

60

108

3a4yerT

11 cemecTp

To:kaecTBeHHBIE
npeoopa3oBaHus
TPUTOHOMETPHYECKHX
BbIpaXkeHUl 1
BbIPajKeHU i, cogepKaluX
oOpaTHbIe
TPUTOHOMeTPHYECKHE
dyHkunn

10

Jloka3zaTeJbCcTBO
TPUTOHOMETPUYECKUX
HEPaBeHCTB

Tpuronomerpuyeckne
YPaBHEHMs1, HePaBEHCTBA U
HX CHCTEeMBbI

10

MeToabl peureHus
reOMeTpPUYeCKHUX 3a/a4 Ha
A0KAa3aTeJbCTBO,
BBIYHCJIEHUS H
NOCTPOEHHE

I'eomeTpusi TpeyroibHUKA U
YeThIPEeXyTroJbHIKA

10

Oxkpy:xHOCTH. Blucanubie n
ONMCAHHBIE
MHOT'0YT0JIbHUKH

Ilnomaau reoMeTpu4ecKuX
¢uryp

8.

IIpeoGpa3zoBanust
IUIOCKOCTH, BEKTOPBI H
3aIa4d HA YKCTPEMYMBI

10

Hroro 3a cemecTp

32

40

72

3a4erT

111 cemecTp

H3o6paxenne
NPOCTPAHCTBEHHBIX QUryp
HA IJIOCKOCTH U 324U Ha
NOCTPOeHHe CeYeHus
MHOI'OTpaHHUKOB

10

19

B3anMHoe pacnoJjiokeHue
NPSAMOii U MJIOCKOCTH,
B3aUMHOE PacCII0JI0KEeHH e
IJIOCKOCTeil. JIByrpanHbie
YLJIBI

10

10

20




CkpenuBaronuecs
3 | mpsiMble, MHOTOTpaHHBIE 10 10 20
YIJIbI U IJIOIIATU ceYeHu i
4 IToBepxHOCTH M 00BEMBI 10 10 20
MHOTOTPAHHHKOB
5 IHoBepxHOCTH U 00BEMBI 10 8 18
KPYIJIBIX TeJ
KoMmonHammmn
g | MHOTOrpaHHMKOB H 3a/1a4H 10 10 20
KPYIJIBIX TeJI U 3a1a9H HA
IKCTPEMYMBI
+
Hroro 3a cemecTp 60 57 11742 | Dk3a
73K3 MeH

Tabnuma 5. CtpykTypa yueOHON AUCHUTLTHHBI (MOIYIs) ISl 3a04HOM (pOopMBI 00yUeHUs

z E 2 Buanbl yueGHo# HArPY3KH M MX TPY10€MKOCTh, YaChl
2]
E{g = HaumenoBanue = = o = E o 3 _—
09
= g g pa3zesia TUCHUITHHBI =1 g 8 = 225 ®) S 3 Z 9
28 2 : | 288 | €E¢| & 8 | S&
° = =" 8 = S & i S =
| cemecTp
To:xnecTBeHHbIE 2 16 18
npeodpa3oBaHus
Joka3zareabcTBO 2 16 18

ajredpanyecKux HepaBeHCTB

PanuoHajabHbIe ypaBHEHHS,
HEPABEHCTBA U UX CHCTEMBI: 2 16 18
o0Imme MeTOAbI pelIeHus,
HEp-Ba ¢ MOAYJISAIMH

HppauuoHaiabHele,
noKa3aTejbHbIe U
JorapupmMudecKue 2 10 12
YPaBHEHHS, HEPABEHCTBA
UX CHCTEMBI

3agaum Ha cocTaBJIeHHE
A g 1 16 17
YpaBHEHHIT 1 HEPABEHCTB

@®yukuuu (aaredpanyeckue u 1 16 17
TpacueHJAeHTHbIE)

Hroro 3a cemecTp 10 ) 100 3a4er

11 cemecTp

TokaecTBEeHHBIE
npeoopa3oBaHus
TPUTOHOMETPUYECKHUX
BbIpa’KeHHNIl U BbIpaKeHU I, 2 12 14
cojep:KaluX oOpaTHbIe
TPUTOHOMeETpPHUYEeCKHe
Gynkumnn

Joka3zaresbcTBO
TPUTOHOMETPHYECKUX 1 12 13
HepPaBeHCTB

Tpuronomerpuyeckne
YPABHEHHs, HEPABEHCTBA U HX 1 12 13
CHCTEMBI

MeToasl pemieHu st
reOMETpUICCKHUX 3aJa4 Ha 1 12 13
A0OKa3aTeJbCTBO,

BbIYMCJICHHUA U MMOCTPOCHUEC

I'eomeTpust TpeyroabHUKA U 1 12 13
YeThIpeXyrojbHUKA

OxkpyxHOCTH. Bncanubie u 1 12 13

10




ONMUCAHHBIC MHOT'OYTI'OJIbHUKH

Inomanmu reomerpu4ecKux 1 8 9

¢uryp

IIpeodpa3zoBanus MJIOCKOCTH,

8. | BeKTOpBI U 3a7a4u Ha 2 10 12

IKCTPEMYMBI
Hroro 3a cemecTp 10 90 100 3aqer

111 cemecTp

HN3o00pakenue
NMPOCTPAHCTBEHHBIX uryp Ha
1 | miIockocTH M 321244 HA 1 16 17
NMOCTPOCHHE CeYeHUS
MHOTOTPAHHHKOB
B3anmnoe pacnosioxenue
MPSIMOii H NJI0OCKOCTH,

2 | B3aHMHOE pacIoJio;KeHHne 1 16 17
1ockocrei. /{ByrpaHabie
YLJIBI

CxpemuBaoumuecs npsiMmbie,
3 | MHOTOrpaHHbIE YIJIbI H 1 18 19
ILUIOIIAAU CeYeHUH
9 IoBepxHOCTH H 00 HEMBI 1 20 21
MHOTOTPAHHHUKOB
IHoBepxHocTH U 00BEMBI 2 20 22
KPYIJIbIX Tell
KomoOnHamumn
MHOTOTPaHHUKOB U 331241 2 20 29
KPYTJIbIX TeJl U 3a1a4Yd Ha
IKCTPEMYMBI

Hroro 3a cemectp IK3a
8 110 118+63k3 MeR

10 | 6

6. YYEBHO-METOAUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE
JTACIMTLIMHBI
1. [Taket npuknanubix nporpamm MS Office.

2. KXypnan «Marematuka B LIKOJIEY.
3. Hudpossie oOpazoBarensHbie pecypebl o Kypey MIIM u U, UKT B o6pa3oBanum.

4. O6pazoBaresbHbIe caliThl: WWW.edu.ru, www.1september.ru, www.fipi.ru.

7. ®OHA OLEHOYHBIX CpPEACTB I NPOBEICHUS IPOMEKYTOYHOH AaTTeCTALUHU
o0yyamuxcs IO JHCHHUILIMHE (MOAYJII0)
7.1. IlepeyeHb KOMIIETEHLIMI C YKa3aHHeM 3TAaNoB X (POPMHPOBAHHS B NpoLecce 0CBOCHUA

o0pa3oBaTeIbHOM NPOTrPaMMBbI

Komnerenums JTansl IIpouenypa oueHuBaHusA
¢hopmMupoBanus
VK-1: - ciocoOeH oCyIleCTBIATh 3HaTs. Texymui KOHTPOJIb:
IIOHUCK, KpI/ITI/IHCCKI/Iﬁ aHaAJIu3 U YMeTs. TECTUPOBAHUEC, NIPOBEPKA BBINTOJTHCHHUA
cHHTE3 MHMOPMAINH, TPUMEHSATH Bmanets MPAKTUYECKUX 3aJIaHNM; MpOBEpKa
CUCTEMHBIN MOAXOJ IJIA PELICHUS BBIINTOJIHCHUA UHAWUBUAYAJIbHBIX 3a):[aHI/II71;
IIOCTABJICHHBIX 3a/a4 TpyIimoBo€ CO6€CCZIOBaHI/Ie 110 TEMaM
CaMOCTOSITEILHOM pa6OTLI; WHANBUAYAJIBHOC
cobece0BaHueE,
HpOMe)KYTO‘lHaH aTTrecTanus.

11


http://www.edu.ru/
http://www.1september.ru/
http://www.fipi.ru/

3ader, sk3ameH (6-8 cemecTp)

[IK-1: - cmocoben
OCBauBaTh U
HCII0JIL30BaTh 0a30BbIE
HAYYHO-TEOPETUICCKUE
3HAHUS U MPAKTUICCKUC
YMEHHUS 110 TPEIMETY B
PO eCCUOHATTEHOM
JIEATENIBHOCTH

3HATb.
VYMeTh.
Bnanets

Texkymmii KOHTPOJIb:
TECTUPOBAHME; MPOBEPKA BBIITOJIHEHUS

MIPAKTHIECKHUX 3aJaHHI; TpoBepKa
BBITIONTHEHUST ~ MHIWBUAYAIBHBIX  33/IaHUN;
TPYIIIOBOE cobecemoBaHe IO  TeEMaMm

CaMOCTOSITETbHON pabOThl; HMHAWBUIYaTbHOE
cobeceqoBaHue,
IIpome:kyTouHasi aTTECTALHUS:

3ager, 9k3amMeH (6-8 cemecTp)

7.2. Onucanue noxkasarejieil 1 KpUTEPpHEB OIeHMBAHUSA KOMIETEHIM HA Pa3IMYHBIX 3Tanmax

X (opMHPOBaHNS, ONIMCAHUE IKAJ OLleHMBAHUS

1. VK-1

Cxema oOUeHKH YpOBHS (OpMUPOBAaHMS KOMIIETECHIHH

KpUTHYECKH aHamu3 U CUHTe3 HuHopMaIui,

IIOCTABJICHHBIX 3a1a4»

«CTIOCOOCH  OCYIIECTBIIATH TOUCK,

IIPpUMCHATDb CHCTEMHBIHN moaxona jiA pEIICHUA

Iloxa3aresnn OueHouyHas mIKaJa
(4T0 o0yuaroLmMiics Y10B/1€TBOPUTEIBHO Xopouo OtaunyHo
JOJIAKEeH
MPOAEMOHCTPHPOBATH

3HaTh: B nenom BepHO B nenom BepHO I'pamoTHO UcnoaB3yeT
METOAbI KPUTHUYCCKOI'O | BOCIIPOU3BOAUT BOCIIPOMU3BOJIUT PEKOMCHAOBAHHBIC
aHaJn3a U OLICHKH | MOJyYCHHbIE 3HAHUS, IIOJIyYEHHBIE 3HAHUS, | METOJUKHU, IOHUMAs
COBPCMCHHBIX HAaYYHBIX | UCIIBITBEIBACT BCPHO KOMMCHTHUPYET HUX Ha3HAUYCHUEC U
JNOCTUKCHUI; OCHOBHBIE | 3aTPyIHEHUS B uX. 0COOEHHOCTH
IPUHLNILL  KPUTUYECKOIO0 | KOMMEHTUPOBAHUMU. npouenypsl. Jlemaer
aHaJn3a. IIPABWJIBHBIE BBIBOJIBI U
Ymersn: npejjaraeTt
II0JIy4aTh HOBBIE 3HAHMS Ha KOPPEKTHBIE
OCHOBE aHa/lM3a, CUHTE3a U PEKOMEHIallnu.

JIPYTUX METO/0B; cOOUpaTh

JaHHBIC 110 CJIO)KHBIM
HAYYHBIM npobiaemam,
OTHOCAIIUMCA K
npodeccnoHanbHOM
o0nacru; OCYILIECTBIISATh
MOUCK  MH(pOpMALMU U
peneHuin Ha OCHOBE
HKCHEPUMEHTAIbHBIX
JEWCTBUU.

Biaajgern:

UCCIIEIOBaHUEM  MpoOsieM
npodeccnoHaIbHOMI
JeSTEeTbHOCTH c
NpPUMEHEHHEM aHanmu3a,
CHHTE3a U IPYIUX METOI0B
MHTEJUIEKTYyaJIbHOU
TeSTeTbHOCTH;
BbISIBIICHUEM HAYYHBIX
npoOem "

12




HCII0JIb30BAaHUEM
aJICKBATHBIX METOJAOB JJIA
ux pelIeHus;
JEMOHCTPUPOBAHUEM
OLICHOYHBIX CYXICHUH B
peleHnn POOJIEMHBIX
podecCHoHATBHBIX
CUTYyalUi.

2. TIK-1-Cxema oOuLeHKH ypoBHS (HOPMHUPOBAHHUS KOMIICTCHIIMH

«CIIOCOOEH OCBaMBaTh MU

HCIOJIb30BaTh 0a30BblE HAYyYHO-TEOPETUUECKHE 3HAHMUS U IPAKTUUYECKUE YMEHUS 10 MpEeAMETY B

pohecCHOHATTLHOM IS TEIILHOCTH

IMoka3zaTenn Onenovynas mKaJjaa
(4T0 O0yUarOIIMIiCS J0JKEH Y10B1€TBOPUTEIBHO Xopoio Otian4Ho
NMPOAEMOHCTPUPOBATH
3HaTth: B nenom BepHo B nenom BepHo I'pamotHO
COJIEp’KAHUE, CYIIHOCT, BOCITPOU3BOJIUT BOCITPOU3BOAUT UCIIOJIB3YET
3aKOHOMEPHOCTH, IPUHIUIIBI U [OJIyYEHHBIE 3HAHUSA, | IOJyYECHHbIE PEKOMEHI0OBaHHbIE
O0COOCHHOCTH M3y4YacMbIX SIBJICHUIA U | UCIIBITHIBACT 3HaHUS, BEPHO METO/IMKH,
MPOLIECCOB, 0a30BbIE TEOPUU B 3aTpy/AHEHUS B KOMMEHTHPYET MOHUMAs UX
MpeAMETHOM 001acTH; KOMMEHTHUPOBAHHH. ux. Ha3HA4YCHHE U

3aKOHOMEPHOCTH, OTIPE/EIISIOIINE
MECTO MpeaMeTa B 001Iei KapTuHe
MHpa; IPOTPaMMbl H y4EOHHUKH I10
MPEI0IaBAeMOMY IIPEMETY; OCHOBBI
00IETeOPETUIECKUX AUCIUIUINH B
o0beMe, HeOOXOJUMOM TSI PEeTLICHHSI
NeIarOrHYeCKuX,
HAYYHOMETOJANYECKHX H
OpraHU3aIIOHHO-YIIPABIEHUECKUX
3a7a4 (Ie1aroruka, ImCUXoJIoT s,
BO3pacTHast (pU3MOIIOTHUS; IKOIbHAS
THTHEHA; METOAMKA MPETOIaBaHHs
peaMeTa).

Ymersn:

YMeTh aHanmu3upoBaTh 0a30BbIE
MIPEMETHBIE HAYYHO-TEOPETHUECKUE
MPEJCTABICHUS O CYLHOCTH,
3aKOHOMEPHOCTSIX, TPUHIUTIAX 1
0COOEHHOCTSIX U3y4aeMbIX SIBJICHUHN U
MIPOIIECCOB.

Biaajgern:

BnaneTs HaBBIKaMH TOHUMaHUS H
CHCTEMHOTI'0 aHajn3a 0a30BbIX
HAYYHO-TEOPETHUECKUX
NPECTABICHUN JJIS pelIeHus
poeCCUOHAITBHBIX 3a]1a4.

0COOEHHOCTH
POLIEAYPHI.
Jlenaet
IIPABWIILHBIC
BBIBOJIBI U
npejiaracT
KOPPEKTHBIE
PEKOMEHTallNH.
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7.3. Tunosnie KOHTPOJIbHBIC 3alaHUA WJH HHBbIC MaTEpPHAJbI, HCOﬁXOHI/IMbIe AJIf OLCHKH

3HAHMH, YMeHMii, HABBIKOB M (WJIHM) ONBITA JAeATEIbHOCTH, XapaKTEepPHU3YIOUINX

(opMupoBaHUsI KOMIIETEHIIHII B IIpolecce 0OCBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

RBOOoO~NOR~WNE

35

36.
37.
38.
39.

0.
1.
12.
14.
15.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

7.3.1. Jk3ameH
a) munogvle BONPOCyHL (3a0aHUS):

YuciioBble BBIPaKEHUS U BBIPAXKEHUS C IEPEMEHHBIMH.

ToxnecTBeHHbIE TPeoOpa30BaHus ANTeOPandeCKUX BBIPAKCHUN.

ToxaecTBeHHbIE TPeoOpa30BaHUs TPUTOHOMETPUUECKHUX BbIPAXKEHUI.
MmuoxectBa. [TonmHoxkecTBa. Onepanuu HaJ MHOKeCTBaMU. YuCI0BbIe MHOXKECTBA.

[Tonstue pynkmuu. Knaccudukarus dpyakumii. CroiictBa dyHkuuid. ['paduk GyHkimm.

YpaBHEHUS C OTHUM U HECKOJBKUMHM [1EPEMEHHBIMHU.

Cucrembl ypaBHeHUH. CHUCTEMBI JIMHEHHBIX YPABHEHUM.

3aauM Ha COCTaBJIECHUE YPABHEHUM.

DyHKIMOHAJIbHBIE HEPABEHCTBA. PaBHOCUIIBHOCTh HEPABEHCTB.

PaBHOCWIBHBIE HEpaBEeHCTBA. METO HHTEPBAJIOB.

HppauroHanbHble HEPABEHCTBA

HepasenctBa ¢ moayieM.

Jloka3aTenbCcTBO HEPABEHCTB.

IIpunokeHne HepaBEHCTB K PEILIECHUIO 3a1a4.

beckoHeuHble MTOCIIE10BATETLHOCTH.

IIpenen nocieoBaTeaIbHOCTH.

ApudmeTrnueckasi U reOMeTpUUYEcKas Porpeccusl.

[Ipenen u HEMPEPHIBHOCTH (PYHKIINH.

[TonsiTrie MpoM3BOIHON. |'€OMETPHUUECKHI CMBICII.

IIpunoxeHne Mpou3BOJHOMN.

Tpuronomerpruueckue ypaBHEHHUs.

TpuroHomeTprudecKkue HEPABEHCTBA.

CucTtemMbl TPUTOHOMETPUUECKUX YPAaBHEHUM.

IToka3aTenbHbIE ypaBHEHUS.

IToxazarenbHbIE HEPABEHCTBA.

Jlorapudmuueckre ypaBHeHUs

Jlorapugmuueckue HepaBeHCTBA.

CucreMsbl OKa3aTeIbHBIX U JOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB.

Tpeyroasauk. [Too0ue TpeyroibHUKOB.

Teopema KOCUHYCOB U CHHYCOB.

YeTbIpexyroapHUKA. BrincanHble U ONMCAaHHBIE YETHIPEXYTOJIBHUKH.

KoopaunatHsliii MeTOI.

BekTopHbIi MeTO.

Mertoz reoMeTprU4EeCKuX MECT.

.B3zanMHOE pacnionoxeHue NpsIMbIX U INIOCKOCTEN B TPOCTPAHCTBE.

MHuororpanauku. CBoiicTBa.
CeueHnss MHOIOIPaHHUKOB.
Tena BpaleHus.
['eomeTpryeckue BEINYNHBI.
7.3.2. UupuBuayaibHbIe pa00oThI

Tunosvie onpocwl (3a0anus):

Ne 1. ToxknecTBeHHBIE TPEOOPA30BaAHUSA
Ne2.  VYpaBHenus wu CHUCTEMBI ypaBHEHUH  TpUrOHOMETPUYECKHUE
ypaBHEHHMsI, HEPAaBEHCTBA, CUCTEMbI

Ne3. TToka3zarenbHbIE U JIOFapI/I(I)MI/IFICCKI/IC YpaBHCHUS, HCPABCHCTBA, CUCTCMBIL
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Ned. ITnanumerpus

No5. Crepeomerpust

Tpebosanus K 8bINOAHEHUIO UHOUBUOVATLHOU PAOOMbL.

WuauBuayanbHas paboTa HampaBiieHAa Ha BBINOJIHEHHE CHEHMATIbHBIX 33JaHUN MPEeIMETHON
o0macTH.

Pe3ynbraroM BBIMOJMHEHHWS] HMHIMBUIYaJdbHOW pabOThl sABIAETCS pa3paboTKa 3aHATHH U
BBICTYIUIEHHE C OTYETOM IIEPE]] ayAUTOPHUEH.

7.3.3. PepepaTnl mo Temam:

@) munosvle ONPOCHl U NPAKMUYECKUE 3A0AHU:

DNeMEeHTBl TEOPUH MHOKECTB. DJIeMeHTapHble (DYHKLNHU, CBOWCTBA, TpaduK QyHKIUU.

[TocnenoBarenbHocTh. [Ipenen nocnenoBarenbHocTH. beckoHeyHO Maibl 1 OECKOHEYHO OOJbIIHE.
CaoiicTBa.

Oyukuus. [Ipenen ¢pynkuuu. [lepBeiii 1 BTOpoii 3aMedaTeNnbHbIi mpeaes. Berauciaenue npeaesos.

[TpowsBognas ¢ynkmuu. IlpaBwia BeuuCICHUS Tpow3BOAHOW. [IpuokeHHEe MPOU3BOIHON K
WCCIICTIOBAHUIO (DYHKITHH.

7.4. Meroauyeckue MaTepuajbl, OIpele/sONIde MpoueIypbl OLECHWBAHUS 3HAHUIA,

YMeHHUil, HABBIKOB H (WJIH) ONbITA JAeSATEJbHOCTH, XaPaKTePHU3YKIUX 3Tanbl (GopMuUpoBaHMs
KOMIIEeTeHIIHIA.

Cucrema OLeHKH 0TBeTa MATHCTPAHTA HA IK3aMeHe:

Omnenka "OTIUYHO" BBICTABIISCTCS NMPU TITYOOKOM M BCECTOPOHHEM 3HAHUHM MaTepuaia ydeOHOU
IIPOrPaMMBbl, TPAMOTHOM M JIOTMYECKH CTPOMHOM €ro HM3JI0KEHUHM, YMEHUU Ha OCHOBE TEOPETHYECKHX
3HAHUHU pellaTh NPAKTUYECKUE 3a0a4u.

Onenka "xopowio" BBICTAaBJIAETCS INPU TBEPAOM U JIOCTATOYHO IIOJIHOM 3HAHUU Marepuala
y4eOHOI TpOrpaMMBbl, OTCYTCTBUHU CYIIECTBEHHBIX HETOYHOCTEH MpPU €ro M3JI0KEHWH M B OTBETaxX Ha
BOIIPOCHI, YMEHUH PELIATh NPAKTUYECKUE 3aa4u.

Onenka "ynoBIETBOPUTEIBHO" BBICTABIAETCS NP HAJINYME HETOYHOCTEH B 3HAHMHM OCHOBHOTO
MaTepuana, Mpy JOMyIICHHH OMNOOK MPHU BHIIOJHEHUH MPAKTHUECKUX 3aJaHUM.

Onenka "HeyIOBJIETBOPUTENBbHO" BBICTABISETCS IPU HE3HAHMM OCHOBHBIX  BOIIPOCOB
HK3aMEHAIlMOHHOTO OMJieTa WJIM HaJIM4YUM TpyOBIX OIIMOOK B OTBETAaX HAa HHUX, HEYMEHMHM Ha OCHOBE
TEOPETUYECKUX 3HAHNMN pelaTh IPAKTUYECKUE 3aladH.

8. IlepeueHb OCHOBHOW W JOMOJHHUTEJIbLHOH Y4YeOHOW JUTepPATYpbl, HEOOXOAMMOH 1
OCBOCHH S NMCUMUIJIMHBI (MOXYJISA)
8.1.0cHoBHas yueOHasi 1uTepaTypa
a) OCHOBHasl JIUTEpaTypa

AbpamoB A.M. u np. M36pannble Bonpock! MatemaTtukH, 10 kmacc.- M.: [Ipocsemenue, 1980.
bonrsuckuit B.I'. u ap. Jlekuuu u 3apauum o sneMeHTapHoi matematuke. - M.: Hayka, 1974.

W

bpoackuii N.JI. CO0pHUK TEKCTOBBIX 3a/1a4 MO MaTeMaTHKe. I MPOGUIBHBIX KJ1accoB. 7-11ki1. —
M.:Apkru, 2004, 140c.

4. Basunos B.B., Mensuukos M.W. u ap. «3ajaum 1o MareMaTHKe. YPaBHEHUS U HEPABEHCTBA» —M.:
N3n. «Hayka» 1987 r.

5. Beicoukuit P.U. u nap. Emunbiii rocymapcTBeHHbIH dk3amen 2011. Maremaruka. YHUBEpCAIbHBIE
MaTepuaisl Ay noaroroBku yyamuxcs/ @UIN — M.: Untennext-Lentp, 2011. —144c.

6. Bsicoukuit P.U. u ap. CaMoe MoNHOE M31aHKME TUIOBBIX BAPUAHTOB peanbHbIX 3ananuil EI'D: 2011:
Maremaruka— M.: ACT: Actpens, 2011. -95c.

7. Tyces B.A., Mopnosua A.I'. «Maremaruka. CrpaBodHble MaTepHanbl» Kuura aus ydammxcs M.:
«IIpocBemenue» 1990 r.
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8. Ilenmmes JI.O. u gp. «'OTOBMMCS K €IMHOMY TIOCYJapCTBEHHOMY 5K3aMeHy» Maremaruka M3,
«dpoda» 2004 r.

9. Jopogees I'.B., IToranos M.K., Po3zos H.X. MartemaTuka /Uisl IOCTYHAIOIMX B BY3b. — M.:
Hpoda, 2000.

10.3aitues B.B. u ap. DnemenTtapHas matematuka. — M.: Hayka. 1976.

11.ViBanos A.Il. TecThl M KOHTPOJBHBIE PaboOTHI MO Maremartuke.—M:Usmarenscteo M®THU, 2002r.,
288c.

12.KnoBo A.T., Kanamuukos B.1O. u np. «ITocodue mist monroroBku k EI'D mo maremaruke» M.: 2004 r.
13.Kopemxosa T.A. u ap. ETE. Maremaruka. Tunossle TecToBble 3a1anus.—M.: Dk3amen, 2007, 78c.

14.Kopemkosa T.A. u ap. ET'E-2010. Maremaruka. TpenupoBounbsie 3aganus.—M.: IIpocsemenue,
Okcmo, 2010, 80c.

15.Kpamop B. C. [ToBTOpsieM M CHCTEMATH3UPYEM IIKOJIBHBIN Kypc anreOphl M Hadal aHanmsa, —MocKBa:
[Ipocsemenue, 1990 r.

16.JIypse M.B. 3agauu Ha cocraBienue ypaBHenuii. Texuuka pemenus —M.; YHI 10, 2002, 128c.

17.Menbnukoe M.M., Ceprees M.H. «Kak pemarh 3amaud 1O MaTeMaTHKE Ha BCTYIHTENBHBIX
sK3aMeHax» —M.: 1994 r.

18.Heiiman 10.M. n ap. Marematuka 11 kinacc. BapuanTsl 1 OTBETHI EHTPAIM30BAHHOTO TECTUPOBAHMS
—M.: Llentp tectupoBanus MO PO, 2003r.

19.Connues I0.K. u ap. ApudMeTrka panuoHanbHbIX uncel. — M.. : IIpocsemenue, 1971.
20.Comunckuit U.C. MeTton MaTematnueckoi naaykiuu. —M.: Hayka, 1974, 63c.

21.Turapenko A.M. Matemaruka. 9-11 knaccel. 6000 3a1au u npumepoB.—M.: Dkemo, 2007

22.YmaxaHoB A.Sl. 3agaun o MatemaTuke u uHpopmatuke . [locobue 1 cTyIeHTOB (PU3HKO-
MaTeMaTUYeCKHUX crenuaibHocTel . Maxaukana, AI'TIY, 2000 r.,32c.

23.Vmaxanos A.Sl. Jlekiuu 1o MaTeMaTuke . Y4eGHOe HocoOKe sl CTYAEHTOB (PH3HKO-
MaTeMaTHUYeCKuX criennanbHocTel . Maxaukaina, AI'TTY, 1997r, 72c.

24.YMK 1o npeamery

25.11laxHo K.Y. DiemMenTapHas MaTeMaTHKa JUIsl OKOHUHMBIIHX CPEIHION mKody. — JL.: U3x. neH. yH-Ta,
1976.

26.11IkonbHas sHIMKIONEAUs. Matemartuka. —Jlpoda, 2001,

27 .11IkonbHbIE y4eOHUKH O MaTEMaTHKE.

28.5xosnes I' H. (penakTop). Ilocobue no MatemaTuke s MOCTYNAONMX B By3bl. — M.: Hayka, 1982.
8.2. JlomoJiHMTEJbHAS JIUTEPAaTypa

29. Bonoxypun B.C. u ap. ITocobue mo snemMeHTapHOi reomerpuun —Openbypr,1991r.

30. I'neiizep I'.U. Uctopus MatemaTku B mkoie. - M. : [Ipocemenue, 1981 — 1983.

31.Tnyxos M.M. O630pHbI€ JeKIMH 110 apuMeTUKe. — M.: Yanearus, 1963.

32.Kneitn @. DnemeHTapHas MaTeMaTHUKa ¢ TOUKH 3peHus Bhicuiei, T.1.- M.: Hayka, 1987.

33.demunosa T.E., Tonkux A.IL Teopus 1 pakTHKa pelIeHHs TEKCTOBBIX 3a1a4, -M.; Academa, 2002,
288c.

34.Kopemxkosa T.A. u gp. ETE-2007. Marematuka. TpeHupoBounble 3anaHus.—M.: IIpocsemienue,
Oxemo, 2007, 80c.

35.Toiia JI. Kak pemars 3anauy. —M.: «IIpocsemenue» 1971, 186 c.

36.Dpuaman JI. M. CroskeTHbIe 33124 110 MateMaTuke: McTopus, Teopus, MeTouKa: YdeOHoe mocooue
JUISL YYUTENEeN U CTYACHTOB TeBy30B 1 Koyuemxen. — M.: IlIkonenas [Ipecca, 2002. — 208 c.

37.®puaman JI.M., Typenxnii E.H. Kak Hayautscs pemats 3agaun. .—M.: IIpocsemenue, 1984, 200c.

9. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTH «VHTepHETY,

He00XO0AUMBIX 1JIs1 OCBOCHM S TUCHUIIIMHBI (MOXYJIA)
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1. www.russianmarket.ru — MapkeTHHroBbIC UCCICJOBAaHHS U AaHATUTUICCKUE MAaTEPHAIIBI.
2. www.gks.ru - ®enepanbHasi ciry:k0a TOCYAapCTBEHHOH CTaTUCTUKU. MeHemkep o0pa3oBaHUs:

noptasl WHGOPMAIMOHHON TOJACPKKH PYKOBOJIUTENEH 00pa3oBaTENbHBIX YUpEKIeHUH. — Pexum
nocryna: (nara oopamenus 28.08.2011).

3. IIkonpHBIH HMHHOBAIMOHHBIN MeHemkMeHT. Meronbl // CumopoB C.B. Caiitr mnenarora-
uccnenoBarensi. — Pexum pocryma: /index/shkolnyj_innovacionnyj_menedzhment_metodi/0-31 (mata
obpamenus 28.08.2011).

www.edu.ru

www.1september.ru

www.fipi.ru

10. MeTounquRne YKazaHnus NJsd Oﬁy'laIOIIII/IXCH 10 OCBOCHHUIO JTUCHIUIIJIMHBI (MOI[y.]'[ﬂ)

Bun yuebHbIX Opranu3zanus 1esATeIbHOCTH CTYJEHTa
3aHSITHU

[TpakTHueckoe [Ipy moAroToBKe K MPAKTUYECKOMY 3aHSATHIO HEOOXOIMMO MOBTOPHUTH
3aHATHE Marepuan JIeKIIMH, OTBETUTh Ha BOMPOCHI K MPAKTUYECKOMY 3aHSTHIO,

U3y4UTh J@HHBIH BOINPOC B PEKOMEH/JOBAaHHOM JuUTeparype K
IIPAKTUYECKOMY 3aHSTHIO.

WNunuBunyanbHble WunuBunyanbHele 3aJaHus  BBIIIOJHAKOTCA HA OCHOBE MAaTepUajoB

3a/1aHUs JIEKUMOHHBIX (IPE3EHTALMN) U IPAKTUYECKUX 3aHATHI. Eciin Bo3HUKaIOT
TPYAHOCTA IPU  BBIIOJHEHUM  HHIUBUAYAJIbHOIO  3aJaHusA, TO
HEOO0XOJMMO TIOBTOPHUTH JICKIIMOHHBIA MaTepual, a TakXke OOCYIHTb
1po0JIeMy Ha KOHCYJIbTAIlMH C IPENoJaBaTesIeM.

TectupoBanue [Ipn moaroTroBke K TECTUPOBAHUIO HEOOXOAMMO OPUEHTHPOBATHCS Ha
Marepuanbl JICKUUH, PEKOMEHAYEMYIO JIMTEpAaTypy M  peLIeHUs
IIPAKTHUYECKMX 3a]1a4.

[ToaroroBka k 3auery | Ilpu moaroroBke K 3a4eTy HEOOXOAUMO OPUEHTHPOBATHCS HA KOHCIIEKTHI
JEKIUi, TeTpagu  JUIl NPAKTUYECKUX 3aHATHH,  PEKOMEHIYEMYIO

JUTEpaTypy.

11.Ilepeyens WHGOPMAUMOHHBLIX TEXHOJIOTMH, MCHOJb3yeMbIX MNPH OCYLIECTBJICHUU
o0pa3oBaTeIbHOIO mpolecca Mo AUCHHUILVINHE (MOIYJII0), BKJIKYAsA IepedyeHb MPOrpPaMMHOIO
o0ecrieyeHusi U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. Onepamnmonnas cuctema: Windows XP.
2. Taxket oducHbix nporpamm  Microsoft Office.

12. Onucanue MaTepHAJILHO-TEXHMYECKON 0a3bl, HeO0XOAUMON [JIA OCYHIeCTBJICHHUS
00pa3oBaTeILHOIO NpPoIecca Mo AUCUUILIHHE (MOTYJIIO0)
13. Jlns obecrieueHus TUCIMUILIMHBI HEOOXOIUMBI:

a) Aynutopus, OCHAIllEHHas NPEe3eHTAMOHHOM TEXHUKOW (MPOEKTOp, HKpaH,
KOMITBIOTEP/HOYTOYK. );
0) JIutepatypa, HarIs1IHBIE TOCOOUS M METOMUYECKIE MaTepHallbl, IEpEeUHCIICHHBIE 1ajee.

B) Harmsiiable mocoOust, CXEeMBI.
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http://www.edu.ru/
http://www.1september.ru/
http://www.fipi.ru/

AHHOTanus padoyeil NporpaMmsl

JucuuiuinHa «JJeMEHTapHas MaTeMaTHKa» BXOJUT B BapHaTHBHYIO 4acTb 00pa3oBaTeIbHOM
nporpaMMsbl OakanaBpuara 1o HampasieHuto nmoarorosku 44.03.05 Ilegarormueckoe oOpa3oBaHue.

JucuuiuinHa peanusyercss Ha (akylbTeTe MaTeMaTHKH, (U3MKH M MHPOPMATUKU Kadenpoi
METOAMKH IMPET0IaBaHusl MATEMATUKH U HH(POPMATHKH.

ConepkaHue AMCLUIUIMHBI OXBaTbIBAET KPYr BOIPOCOB, CBSI3aHHBIX C HU3YyYEHHEM Da3JeloB
TOXKIECTBEHHBIE IPeoOpa3oBaHus, JI0KA3aTEIbCTBO alreOpanyuecKux HEpPaBEHCTB, pallMOHAIbHBIC
YpaBHEHMs, HEPaBEHCTBA M UX CHUCTEMbI: OOIIME METOAbl pEUICHUs, HEep-Ba C MOAYJISIMH,
UppalMoOHalbHbIe, MOKa3aTelbHble M Jorapu(pMuUecKue ypaBHEHHS, HEPAaBEHCTBA U HMX CHCTEMBI,
3aJa4d Ha COCTABJICHHE YPaBHEHUH M HEPAaBEHCTB, (YHKUUHU (aiareOpanyeckue M TPacLEHACHTHBIE),
TOXJECTBEHHbIE NPE00pa3oBaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUNW U BBIPAXKEHUH, COAEpiKaIIUX
oOpaTHble  TPUIOHOMETpUYECKHME (QYHKIUHU, A0KA3aTeIbCTBO TPUTOHOMETPHUECKUX HEPABEHCTB,
TPUTOHOMETPUYECKUE YpPABHEHUS, HEPABEHCTBA U UX CUCTEMBI, METOJbl PEUIEHUS T€OMETPUUYECKUX
3aa4y  Ha JOKa3aTelbCTBO, BBIYUCIEHUS M IOCTPOEHHME, TE€OMETpPUs TpPEyrojbHUKA M
YETBIPEXYTrOJbHUKA, OKPYXHOCTb, BIIMCAHHBIE M OIUCAHHBIE MHOTOYTOJBHUKH, NpeoOpa3oBaHUs
IUIOCKOCTH, BEKTOPbl M 33Jadd Ha HKCTPEMYMbI, HM300pakeHUE NPOCTPAHCTBEHHBIX (uUryp Ha
IJIOCKOCTH M 3aJjlauyd Ha IOCTPOEHUE, B3aUMHOE PACIOJOXKEHUE MNPSAMON U IUIOCKOCTH, B3aUMHOE
pacroyio’keHue IUIOCKOCTEH, IBYrpaHHbIE YIVIbI, CKPELIMBAIOIIMECS MpsSMble, MHOIOI'pDAaHHbIE YIJIbI U
TUTOIIAJN CEYCHUH, MOBEPXHOCTH M O00BEMBI MHOTOTPAaHHUKOB, IMOBEPXHOCTH U OOBEMBI KPYIJIBIX Tel,
KOMOMHAIIMM MHOTOIPaHHHUKOB U 33/1a4M KPYIJIBIX TEJ U 3a/1a4l Ha SKCTPEMYMBI.

JlucuuniiiHa HareneHa Ha ()OPMHUPOBAHUE CIIEAYIONMX KOMIIETSHIINHN BBITYCKHHKA!

npogeccuoHanbHblie KomnereHunu (YK):

VYK-1 - criocobeH ocylecTBIATh MOUCK, KPUTUUECKUH aHaIU3 U CUHTE3 MH(OpMAIH, IPUMEHSITh
CUCTEMHBIN MOJXO JUIsl pEIICHUS [TOCTABJIEHHBIX 3a]a4

npopeccuonanbubie komnerenuuu (I1K):

[IK-1- cnocobeHn ocBauBaTh U HCIOJB30BaTh 0a30BblEé HAyYHO-TEOPETUUYECKUE 3HAHUSA U
PaKTUYECKUE YMEHUs 110 MPeIMETY B IPO(eCcCUOHANBHOM NesITeIbHOCTH

B paboueii nmporpaMmme JUCHUIIIUHBI PETyCMOTPEHO MPOBEICHUE:

- yuUeOHBIX 3aHATHH B BUJE IPAKTUYECKUX PabOT, CAMOCTOATEILHOM PabOThl, KOHCYJIbTALUM;

- KOHTPOJIb yCIIEBAEMOCTH B (pOpMe BBITIOTHEHUS U 3AIIUTHl JOMAIIHUAX 33aHUN, TPOMEXKYTOUHBIH
KOHTpOJIb B (popMe 3aueTa, UTOrOBbIH B (hopMe IK3aMeHa.

O0beM IUCIHUILIMHEI 9 3aUeTHBIX €OUHUIL, B aKaJeMAUYECKUX Jacax 324u.

TpynoeMkocTb BUJIOB yueOHOH pabOThI MpuBeieHa B TaOIHIIE

Tabauua
Dopma ceMecTp Tpynoewm- |Texcumn Mpakruu. | Jlabopar.3a | IIpomex. CP HroroBas
3aHATUSA HATHA(YAC) | KOHTPOJbL | (4ac) aTTecT.

o0yueHust KOCTh (4ac) (uac) (4ac)

1-3 3aueT+Ik3a
Ounas 324 140 27 157

MECH

1-3 yer+HiIK

3aoyHas 324 28 6 290 3a ;e H3 3a
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