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IosicHuTeNLHAA 3aNUCKA

[IporpaMMa »SJEKTUBHOTO Kypca TpeAHa3HavyeHa s ydammxcs 11 kimaccos,
paccuuTana Ha 684acoB (24 B HEZIEIIIO).

Ieab Kkypca - co3manue ycloBUW g (HOPMHUPOBAHHMS W Pa3BUTHSI Y
OOyJaroIIMXcsl CaMOaHaIM3a M CUCTEeMaTH3aIlUN TTOJTYyYEHHBIX 3HAHWUH, TOATOTOBKA
K UTOTOBOM atTecTaruu B oopme EI'D.

3agaum kypca:

o (opMupoBaHuMe W pa3BUTHE Y CTapPIICKIIACCHUKOB AaHAIUTUYECKOTO U
JIOTUYECKOTO MBIIIUICHUS MIPU MTPOCKTUPOBAHUY PEILICHUS 33]1a4u;

e pacHIMpeHHE U YTIyOJieHHe Kypca MaTeMaTUKH;

o (opMupoBaHuEe ONBITA TBOPUYECKOW JIEATEIILHOCTH YYAIUXCS Yepe3
UCCIIE0BATENbCKYIO JEATEIBHOCTD MPU PENICHUH HECTAaHAAPTHBIX 3a/1a4;

o (opmupoBanue HaBbiKa PabOThI ¢ HAYYHOU JUTEPATYPO, MUCIOJIH30BAHUS
Pa3IMYHBIX UHTEPHET-PECYPCOB,;

e pa3BUTHE KOMMYHUKATUBHBIX U OOIIEy4eOHBIX HABBIKOB paOOTHI B IPYIIIE,
CaMOCTOATENLHON padOThl, YMEHUN BECTH IUCKYCCHIO, apryMEHTHUPOBATh
OTBETHI U T.J.

PaccuntanHas Ha 68 4acoB, mporpaMMa MOET ObITh peaju30BaHa IO 2 yaca B
HEJEII0 HA MPOTSHKEHUU 2-X TIOTYTOTUH.

Buabl JeATeIbHOCTH Ha 3aHATHSX: JICKIHUS y4uTens, Oeceda, MPaKTUKYM,
KOHCYJIbTaIMs, paboTa ¢ KOMITBIOTEPOM.

IIpeanonaraemsblie pe3yJibTaThI.
N3ydeHne TaHHOTO Kypca JaeT yJalluMCsl BO3MOKHOCTD:

e TIOBTOPUTH U CUCTEMATHU3UPOBATH PAHEE U3YUYEHHBIM MAaTEpHUal IIKOJIbHOTO
Kypca MaT€MaTHKHU;

e OCBOUTH OCHOBHBIC IPUEMBI PELLICHUS 3a7aY;

e OBJIAJCTh HABBIKAMM IIOCTPOCHUS WU AHAIM3A IPEANOJIAraeMoro peueHus
MMOCTABJICHHOM 3aJ1a4H;

e TIO3HAKOMHUTBCA W HCHOJb30BaTh HA IMPAKTUKE HECTAHIAPTHBIE METOJbI
pelIeHus 3a1ay;

e TIOBBICUTH YPOBEHb CBOEH MAaTEMaTUYE€CKOW KYJIbTYpPbl, TBOPYECKOIO
Pa3BUTHS, TIO3HABATEIILHON aKTUBHOCTH;

e TI03HAKOMUTHCS C BO3MOKHOCTSIMU UCIIOJIb30BAHUS SJICKTPOHHBIX CPEICTB
IIPH TTOJATOTOBKE K UTOTOBOM aTTecTanuu B ¢popme EI'D.
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1. Hauanvnole céedenus 011 peuienus ypasnenuii u nepaserncme (8 uaca)

JleiicTBUTEIbHBIC YKCTIA
MHoxecTBa
AnreOpanyecKkre MHOTOUJICHbBI

[IpakTukym

2
2
2
2

01.10.16
08.10.16
15.10.16
22.10.16

[IpakTukKym

2. Pewienue payuonanvnolx ypasnenui u nepasencme (16 uacoe)

PannonanbHble ypaBHEHUS
CucreMbl palliOHaIbHBIX YPABHEHUM
PannonansHbIE HEpaBEHCTBA

VYpaBHEHUS U HEPABEHCTBA, COJCPIKAIIINE
aOCOIIOTHYIO BEIMYHHY

PanmonansHbie anrebpanyeckue
ypaBHEHHS C TTapaMeTpaMu

PanmonansHblie anrebpanyueckue
HEpaBEHCTBA C TapaMeTpaMHu

YPaBHeHI/IH " HCPABCHCTBA Ha
OrpaHM4YC€HHOM MHOXKXCCTBC

Htorosoe 3aHsaTHE

2
2

2

29.10.16
05.11.16
12.11.16
19.11.16

26.11.16

03.12.16

10.12.16

17.12.16

3. Ocnosnvie 3a0auu mpuzonomempuu (12 uacos)

OcHOBHBIE TPUTOHOMCTPUYCCKHUC
(bopMmyIbI

Tpuronometrpuyeckue GyHKINH U UX
CBOMCTBA

CBoiicTBa 00paTHBIX
TPUTOHOMETPHUECKUX (DYHKIIUN

Tpuronomerpuyeckre ypaBHEHHUs
TpuronomeTpuuecKkre HEPaBeHCTBA

Htoropoe 3aHsaTHE

2

24.12.16

31.12.16

07.01.17

14.01.17
21.01.17
28.01.17

TectupoBanue

TectupoBanue
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4. IlIpouseoonan u eé npumenenue (8 uaca)

Texnuka nudpepeHInpOoBaHNS CIOKHBIX
byHKIUH

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUH (PYHKIHH

[IpunoxeHne NpoU3BOJHOMN K PEILICHUIO
3a1a4

Hrorosoe 3ansaTHe

HppauunoHanbHble ypaBHEHUS U
HEPaBEHCTBA C lapaMeTpaMu

[lokazarenbHble U JIorapupMuyecKue
yYpaBHEHHUs C MapaMeTpaMu

[Toka3zarenbHble U JOrapupMUUECKHe
HEpaBEHCTBA C IapaMeTpamu

Tpuronomerpuueckue ypaBHeHUs U
HEpaBEHCTBA C IapaMeTpamu

Pazauunsie TPAaHCUCHACHTHLIC YPABHCHUA
W HCPAaBCHCTBA C IIapaMCTpaMHu

[IpakTukym

6. Ocnosnote sonpocovt cmepeomempuu (12uacos)

IIpsiMBIE U TUIOCKOCTHU B IIPOCTPAHCTBE:
- YroJl MeXAy IMPSMOM U IUNIOCKOCTBEO

- YIOJl MEXAY IIOCKOCTIMU

- YTOJI X PACCTOSTHUE MEKILY
CKpELIUBAIOILUMUCS TIPSIMBIMU

MHOFOFpaHHI/IKI/IZ
- 3aJla4yi Ha CCUCHUA

Tena BpameHus

Hexkortopsie puéMbl BbIUUCICHUS
OTHOILLIEHUN B CTEPEOMETPUH

Hrorosoe nosropenue

Hroro:

2

2

2

2

2

68

04.02.17

11.02.17

18.02.17

25.02.17

04.03.17

11.03.17

18.03.17

25.03.17

01.04.17

08.04.17

15.04.17

22.04.17

29.04.17
06.05.17

13.05.17

20.05.17

MPAKTUKYM

. I'pagpuueckuii memoo pewrenus ypasuenuii u Hepagencme ¢ napamempamu (12 uacos)

[IpakTukym

[IpakTukym

TectupoBanue



ConepskaHue Kypca U MeTOAMYECKHE PEKOMEHIAIMT
Hauanvuvie ceéedenusn 01 peuwieHull ypasHeHull u nepagencmae (8 uacoe)

Axcuombl deticmeumenvHuix yucen. Paznuunvie popmwvl 3anucu 0eticmeumenbHulx
yucen. Ilpusnaxu oenumocmu. Jlenumocms no mooynto. Tpeyeonvnuk Ilackans.
Mmnoowcecmea. Kombunamopurka. Memoo mamemamuyeckou unOykyuu. bunom
Hoiomona. Teopema be3y. Cxema 'opuepa. Teopema Buema.

OcHoBHas 1eab — cHOPMHUPOBATh Y y4YalIUXCs HABBIK Pa3JIOkKEHHS MHOIOWIECHA
CTEIICHH BBIIIE BTOPOM HAa MHOXWTENIH, HAXO0XICHUE KOPHEH MHOIOYJIEHA,
IIPUMEHATH TeopeMy be3y u ee ciencrBus Uil HaXOKICHHsI KOPHEN YpaBHEHUU
BBIIIIE BTOPOM, a TAK)KE YIPOLIEHUS PALMOHAIBHBIX BBIPA)KCHUI MHOTOYJICHA.

Memoouueckue pekomenoayuu. TeopeTHUeCKU MaTepral 1aeTcs B BUJIC JIEKIIUH,
OCHOBHOE BHHUMaHHE yJIeNsIeTcsl 0TpabOTKe MpaKTUUeCKUX HaBbIKOB. OOparaercs
BHHMaHHUE HA TO, YTO HMCIOJIL30BAHUE 3TOTO MAaTEepHalia 3HAYMTEIIBHO 3KOHOMUT
BpeMs [IPU PEIICHUHU MOJA00HBIX 33JaHUI HA YK3aMEHE.

Pewienue payuonansuulx ypasuenuii u Hepagencma (16 uacoe)

Jlpobro-payuonanvuvle ypasnenus. Iloobop kopueii. Memoo HeonpedenénHvix
K03 puyuenmos. Paznoocenue Ha muoxcumenu. 3amena nepemerHoll. Bvidenenue
noansix keaopamos. OonopooHvie ypaeuerus. Cummempuueckue u 8038pAMHbLE
ypasnenus. llapamempuzayus 3a0au.

lIpeobpazosanue oonoz2o uz ypasuenuu cucmemvl. llonyuenue 0onorHumenbHO20
ypaeuenus. Cummempuunvie cucmemvl. Q60Owénnas meopema Buema.
Oonopoonvie cucmemvl. Pasnvie npuémvl peuwieHus cucmem. /oxasamenbcmea
8AJICHLIX HepaseHcms. J{oKazamenbcmeo HepaseHcme ¢ NOMOWbI0 Memood
Mamemamuyeckou uHoykyuu. Pewenue payuonanvuwix nepasencms. Pewenue
cucmem payuoHAIbHbIX HEPABEHCMS.

Memoouueckue pekomenoayuu. B xoae M3ydeHHs] 3TOW TEMbI yYalUecs TOJKHBI
YCBOUTH OCHOBHBIE CIIOCOOBI PEIICHHS PAIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB
BBICIIMX cTeneHed. PemieHne Kaxnod 3anauv, pa3o0paHHOM Ha 3aHATHSAX,
NpeACTaBIIeT COOOW MeToA peuieHus OOJbIIOro Kiacca 3aaady. OTH METOJbl
MOBTOPSIOTCS W YINIYOJISIIOTCS TIPU PEIICHUU TMOCHeAyomuX 3aaad. B kaxmoi
JeKUMH pa30uparoTcs 3aJayd  pa3HOro YpOBHS CIOXKHOCTA. OT MPOCTHIX,
NOBTOPSAIOIIMX HIKOJBHYIO MNpPOrpaMMy 3a1ad (TaKUX HEMHOIO0), 1O CIIOKHBIX
3aJa4, pEIICHHE KOTOPBhIX O0OECIEeYMBACT XOPOIIYI0 U OTJIMYHYIO OLIEHKY Ha
DK3aMEHax.



OcHognule 3a0auu mpuzonomempuu (12 uacoes)

Tpueconomempuueckue  ¢yukyuu  u  ux  ceoucmea.  Ilpeobpasosanue
mpueoHomempuyeckux gvipaxceruu. Obpamuvie mpucoHomMempuieckue QyHKyuu
u ux ceovcmea. Pewenue mpuconomempuueckux ypasnenuu. Pewenue cucmem
mpueoHoMempuyeckux ypagHenui. Kombunuposanmnwie 3a0ayu.

Memoouueckue  pexomenoayuu. VI3yaeHue  3TOM  TeMbl  MpeArojaraet
CUCTEMATHU3AIIMIO TOTYYEHHBIX 3HAHUM M0 TeMEe U YIIIyOJIeHHE IIKOJIBHOTO Kypca.
CucreMaTu3upyroTcsi CHocoObl PEIICHUS TPUTOHOMETPUYECKUX YpPABHEHHUM W
CUCTEM TPUTOHOMETPUUYECKHX ypaBHEHUH. (Ocoboe BHUMAHUE YACNSETCS
npeo0pa3oBaHUsAM BBIPAKEHUM, PEIICHUI0 YpPaBHEHUW, CHUCTEM YypaBHEHUH U
KOMOWHUPOBaHHBIM 33JaHUSAM, KOTOPBIC MPETaraloTcsi Ha HTOTOBOM aTTECTaIlUU.

Martepuan uznaraercs B (popme Oecenbl ¢ ydauuMucs IpU MOBTOPEHHH, B (hopme
JEKIIMU TIPU PACCMOTPEHUU CIIOKHBIX TPUTOHOMETPUYECKUX ypaBHeHmi. [lpum
pEelIeHHH  YpaBHEHMH  HCHOJB3YIOTCS  KOJUIEKTHBHAs,  TpyIIoBas U
UHAMBHAYyalbHass (opMmbl paboThl C ydamuMmucs. KadecTBO yCBOEHHS TeMbl
IIPOBEPSIETCS] BBIOJHEHUEM CaMOCTOSATENbHON pabdoThl B TECTOBOM (opme Ha
MOCIICTHEM 3aHSTHH.

Ilpouszeoonasn u eé npumenenue (8 uacoes)

Ilpumenenue gusuuecko2o u 2eoMempuyecK020 CMbiclia NPOU3800HOU K PEeUleHUIO
npukiaouvlx 3aday. Kacamenvuas. Hopmans. Monomonnocms. IKcmpemym.
Haubonvwee u naumenvuwiee 3naueHue @Qynkyuu. 3a0auu HA ONMUMUIAYUIO.
lIpumenenue npousso0HoU Npu peuieHuU HeKOMopwvIX 3a0ay ¢ Napamempamu.

Memoouueckue pexomenoayuu. Matepuan u3JIaraeTcss IMpU  PACCMOTPEHHUH
KOHKPETHBIX 33Ja4 Ha ONTHUMHU3ALUI C MPUBJICYECHUEM YYAIIUXCSA, MPU ITOM
BBIJICJISIFOTCS. OCHOBHBIE METOJIBI M MPUEMBI UX PEIICHUS. Y YUTHIBAS CIOKHOCTH
TaKuX 3aJlaHui, Ha JTUX 3aHIATUSAX MPeo0JIalatoT (PPOHTAbHBIE W TPYIMIOBBIC
dbopmbl paboThl. Tak Kak MpH pelIEHUU 3aJlaHui HA TPUMEHEHHUE MPOU3BOIHOM
TpeOyeTcss BpeMsi, TO KadyeCTBO €€ YCBOEHHUS IPOBEPSETCS MPH BBHITOJHEHUU
JIOMaITHENH CaMOCTOATEIIbHOU pabOThI.

I'pagpuueckuii memoo peuwrenus ypagHenuii u HepaeHCMe ¢ HAPaAMempamu
(12 uacos)

OcHoswl epaghuueckoco memooa. Memoo uacmuunvlx obaacmeil npu peuieHuu
HepageHcmsa u cucmem HepaseHcms, cooepocawux — napamempbi.
Jlocapupmuueckue ypasnenus u Hepasencmea. llokazamenvHvle ypagHeHus u
HepaseHcmea. Pewenue ypagenenuii u nepasencme, npu HeKOMOPHIX HAYALLHLIX
yenosusix. OCHOBHasi 1I€db - COBEPUIEHCTBOBAaTh YMEHUS W HAaBBIKM PEUICHUS
YpaBHEHUW ¥ HEPABEHCTB, WCIOJB3YysS OMpEIEICHUs, YYHUThIBas 00JacTh
OTIPENICJICHUs] paccMaTpUBAEMOr0 YpaBHEHHS (HEPABEHCTBA); MO3HAKOMHUTH C



METOJaMU PEIICHUsI YPaBHEHUN (HEPABEHCTB), KOMOMHUPOBAHHBIX 3aJaHUN MpPHU
HEKOTOPBIX HAYAJIbHBIX YCIOBUSX C TTIOMOIIBIO rpad)0-aHATUTUYECKOTO METO/1A.

Memoouueckue pexkomendayuu. Matepuan wu3naraeTcsi MNpH  PacCMOTPEHUU
KOHKPETHBIX YPaBHEHUW, HEPABEHCTB U 3a1aHUM C IIPUBJICYECHUEM yYaIlUXCs, IPU
OTOM BBIIEIAIOTCA OCHOBHBIE METOABI M IPUEMBI HX PEUICHUA. Y UYUThIBas
CIIO)KHOCTh TaKWX 3aJaHHi, Ha 3TUX 3aHATUSAX MpeolafaoT (PpOHTAIbHBIE H
rpynnoBbeie ¢opMbl paboThl. Permas ypaBHeHHs ¥ HEpaBEHCTBA C MapaMETpaMH,
1€JIECO00Pa3HO BBIMOIHITh PABHOCWIIBHBIE MPEOOpa3oBaHUsA, TaK KaK MpPOBEpKa
MOKET 0Ka3aThCs BECbMa 3aTPYIHUTEIbHOMN.

Ocnosnble eonpocvl cmepeomempuu(1l2 uacoe)

Hpﬂsze U nji1ockocmu 6 npocmpancmee.

. V20.]1 MeHCOY NPAMOU U NIOCKOCHbIO

. V20]1 MexHcOy NIOCKOCMAMU

. paccmosiHue mMexcoy NpAMbIMU U NIOCKOCMAMU

. Y20l U pacCmMOsiHUE MeHCOY CKPEeUWUBAIOUWUMUCS NPAMBIMU.

Mmnoeoepannuku. Ceyenus mHocoepannukos. Tena epawenus. Kombunayuu men.
Hekxomopbie npuémul biyucienus OmHOWeHUl U pacCmosaHul 6 Cmepeomempuu
[lenu: cucremMaruzanys U NPUMEHEHUE 3HAaHUU U CIIOCOOOB JAEMCTBUM ydaluxcs
I10 IIKOJIBHOMY KYpPCY CTEPEOMETPHH.

Memoouueckue pexomenoayuu. Ilpu pemieHMH CTEPEOMETPUYECKUX 3ajad
HEO0OXO0AMMO OOOOIIMTh MMEIOLIMECS y YYallUXCd 3HAHUS O MHOTOTpaHHUKAX M
Tenax BpamleHus. TeopeTuueckuit Marepuan (UCMOJIb3yEeMble CBOWMCTBAa Tel U
(GbopMyJIbl) KpaTKO MOBTOPSIETCS HA IEPBOM YPOKE B XOJ€ peleHus 0a30BbIX 3a7a4
10 rOTOBBIM 4eprexaM. Oco00oe BHUMAHUE CIENYET YACIUTh YMEHUSIM y4alluXcs
IIPABWJIBHO BBINOJHATHh YEPTEK COIIACHO YCIOBHUIO 3aJ1auM, a TAKXKE «y3HAThb» Ha
IPOCTPAHCTBEHHOM YEpTEXE IMIOCKUE (DUTYpBI C TE€M, YTOOBI CBECTH pPEIICHHE
3aJ]a4M K MOIIaroBOMY MPUMEHEHHUIO CBOMCTB MJIOCKUX (QUTYD.

B pasgmene «HTorosoe  MoOBTOpEHHE» IIPEANOoIaraeTcst  MPOBECTH
3aKJIIOYUTENbHYI0 KOHTPOJIbHYIO paboTy mo Marepuaiam u B (opme EID,
COJEpXKAILyl0  3aJaHus, AaHAJIOIMYHBIC  JIEMOHCTPALMOHHOMY  BAapHUAaHTY
(mpeaAnonaraeTcs UCIOIb30BaHUE SIEKTPOHHBIX CPEACTB 00YUECHHUS).



MeToauueckoe odecreyeHue

B IMpoHeCCC N3yUCHUA MaTCpuaia HCIIOJBb3YIOTCA KaK TPaaUIIUOHHBIC (1)0pMI>I
06y‘IeHI/I}I, TaKk H CaM006p330BaHI/IG, CaMOpPAa3BUTHC YyYallIUXCA ITOCPCACTBOM
CaMOCTOSITCJIbHOM pa60TI)I C I/IH(i)OpMaHI/IOHHBIM U MCTOINYCCKHUM MATCPHUATIOM.

3aHATUS BKJIIOYAIOT B Cce0S TEOPETHYECKYID M MPAKTHUYECKYI0 YacTH, B
3aBUCHUMOCTH OT LierecooOpa3HocTH. OCHOBHbIE (OPMbI NPOBEACHUS 3aHATHUI:
Oecena, NUCKYyCCHUS, KOHCYJIbTALMs, MPAKTUYECKOE 3aHATHE, 3allluTa IPOEKTa.
Oco0oe 3HaueHHE OTBOJUTCS CaMOCTOSITENbHOM padoTe ydaliuxcs, Ipu KOTOPOil
YUYUTENIb HA Pa3HBIX JTallaX M3YYEHMsS TEMBbI BBICTYNACT B PA3HBIX POJIAX, YETKO
KOHTPOJIMPYS U HaIpasisis paboTy ydaluxcs.

[Ipennonaratorcs ciaeayronme GopMbl OpraHu3auu OO0y4eHUs: UHIAUBUyJIbHAS,
rpynmnoBasi, KOJUIEKTUBHAS, B3aMMHOE 00y4YeHue, caMoo0yUueHue.

CpencrtBa 0O0yyeHHS: OUAAKTUYECKHE MaTepUalbl, TBOPYECKUE 3alaHus ISl
CaMOCTOATENBHON pabOThl, MyJIbTUMEIUUHBIE CPEJICTBA, CIIPABOYHAS JINTEPATYpa.

TexHonorun o00y4YeHUs:: WH(POPMALMOHHBIE, MPOEKTHBIE, HCCIEAOBATEIbCKHUE.
3aHATUS HOCAT NpoOsieMHbIA Xapaktep. [Ipeanonaratorcs OTBETHI Ha BOIIPOCHI B
IPOLECCE TUCKYCCUH, TOMCK MHPOPMAIUH 110 CMEXHBIM 00JIaCTsAM 3HaHUH.

KOHTpOJIb PE3YIBTATUBHOCTH H3YYCHUA YIAIIIMMHUCH ITPOTPaAMMBbI

D@ deKkTuBHOCTL OOYUYEHHS] OTCIEKUBAETCS CIEAYIOIUMUA (OopMaMHU KOHTPOJIS:
camMoCTOsITeNIbHAs paboTa, MPaKTUKYMbI, TECTUPOBAHUE.

OcHOBHBIE POPMBI UTOTOBOTO KOHTPOJIS:

[Ipaktukymbl nmo temaM «HavanbHble CBENEHHMS Il PELICHUS YPAaBHEHUN U
HepaBeHCTB», «l'paduueckuii MeTON pelleHus ypaBHEHUWH M HEPABEHCTB C
napaMeTpaMmu»; TECTUpPOBaHUE N0 TeMaM «Pelenne paunoHaIbHBIX YPABHEHUN U
HEpPaBEHCTB», «OCHOBHBIE 3aJayd TPUTOHOMETPUM»; IMPAKTUKYM IO TeMaM
«IIponsBojHas u €€ npuMeHeHUe», «OCHOBHBIE BOIPOCHI CTEPEOMETPUN

[Tokazatenem »(QexkTUBHOCTU CHAEAyeT CUYUTATh TMOBBIMIAIONIUNACA WHTEPEC K
MAaTEMATHKE, TBOPUYECKYIO0 aKTUBHOCTD YUaIIIUXCSI
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. AnreOpa n Hayajga MaTeMaTHUYECKOro aHayn3a. JMIaKTHUeCKue MaTepuasbl.
10-11 xmacc: ©6azoBeiii  ypoBeHb / M.M.Ilabynun, M.B.Tkauésa,
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