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IosicHuTeALHAA 3aNNCKA

CrpykTypa »dK3aMeHaAIlMOHHON paboTrel EI'D oTimuaercss OT TpaguIlMOHHOMN
KOHTPOJIbHON paboThl, MO3TOMY M TMOATOTOBKA K 3K3aMEHY JOJDKHA OBITH JPYroil.
B mkosme noaroroBka K 3K3aMEHY OCYIIECTBIISIETCS Ha YpOKax, a TakXKe Ha
(aKkylIbTaTUBHBIX W WHIUBUAYAJIbHBIX 3aHATHSAX. OTHU  3aHATHUS MO3BOJSIOT
pacliupuTh U YriayOuTh H3y4daeMblii MaTepuall IO IIKOJIBHOMY Kypcy. YMeHHe
pemarbe TEKCTOBBIE  3aJayd  SBISETCA OJHUM M3  IIOKazaTelell  ypoBHSA
MareMaTudeckoro passutusa. OJHaKko, JaHHble aHanu3a pe3yiabTraroB EI'D roeopsar o
TOM, YTO MPOILIEHT PEIIEHUSI TEKCTOBBIX 3a7a4 OYEHb MaJl. JTO MO3BOJISIET CAENATH
BBIBOJI, YTO y4YalllMECS HE B ITOJIHOM MeEpe BIAACIOT TEXHUKOW PEIICHUS TEKCTOBBIX
3aJad ¥ HE yMEIT 3a UX (OPMYJIUPOBKON YBHJIETh THUIIOBBIE 3a/1aHHUS, KOTOpbIE
ObUTM JTOCTATOYHO XOPOILIO OTpadOTaHbl Ha YpOKaX B paMKax  LIKOJbHOU
IpOrpaMmbl. AKTyaJdbHOCTh Kypca OOYCJIOBJIEHA, TEM, YTO MHOTIME BUABI 3aJa4
M3y4aroTCsl B OCHOBHOM IIKOJE, U B CTAPILIEH LIKOJIE K HUM HE BO3BpalllaeMcs, a B
sK3aMeHalMOHHbIe MaTepuaiibl EI'D 00s3aTenbHO BXOIAT TEKCTOBbIE 3amaun. Kypce
IIPEAIOJIAraeT pPacCMOTPEHUE KaK CIIOXKHBIX, TaK M HECJIOXKHBIX TEKCTOBBIX 3aJad,
MOCKOJIBKY Ha 3K3aMEHE MOpOM Jjake MPOCThIE 3a/1a4d PEIIAIOTCS C OONBIINM TPYIOM
Y OOJIBIIMMU 3aTpaTaMU BPEMEHHU.

[To »TO¥ MpUYMHE BO3HUKAET HEOOXOIUMOCTH 00Jiee TIyOOKOT0 M3yUeHHUS dTOTO
pasgena mareMmaTukud. Ha 3aHATHAX 3TOro Kypca y ydaliMxcsi IOSIBIISIETCS
BO3MOXKHOCTh YCTPAHUTh MPOOENbI MO TOW WJIM WMHOM Teme. YueOHbIM Marepuan
Kypca CHOCOOCTBYET YCHENTHOMY MPOXOXKIEHHUIO aTTECTAIlMU YYaIlUXCS 3a Kypc
CpelHEeH MIKOJIBl. DTOT MPEIMETHBIM KypC IOMOJIHSIET 0a30BYIO MPOrpaMMmy, HE
Hapyuias €€ NeJI0CTHOCTH.

Conepxanue Kypca COOTBETCTBYET COBPEMEHHBIM TEHJICHUUSAM PpPAa3BUTHUA
IIKOJIBHOTO  Kypca MaTeMaTuku, wuaesMm auddepeHnmandu, yriayoleHus W
pacliMpeHuss 3HAaHWM ydvamuxcsa. JlaHHBIM Kypec [aeT ydalmuMcs BO3MOXKHOCTb
MO3HAKOMHUTHCSI C HECTAHIAPTHBIMHU CIIOCOOAMHU PEIICHUS MAaTeMaTHYEeCKUX 3ajad,
CIIOCOOCTBYET MX MHTEJUIEKTyaJIbHOMY, TBOPYECKOMY U AMOLIMOHAJILHOMY
Pa3BUTHUIO; TIpeaycMaTpuBaeT (GOpPMUPOBAHUE YCTOWUYMBOIO MHTEpeca K MPEIMETY,
OpPHUEHTAIMIO Ha MPOQECCUU, CBA3AHHBIE C MATEMATHUKOM.

Kypc opuentupoBan Ha oOyuaromuxcs 10 kiacca, IMEET HHTETPUPOBAHHBIH, SIBHO
BBIPAKECHHBIN [TPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep.

Kypc paccuuran Ha 34 3aHITUH.
Hean kypca:

- cucTeMaruzaius, o000meHrue W yrayOJieHWe  3HaHUK  00yYarommxcs
M0 MPUMEHEHHIO MAaTEMAaTHYECKUX METOJIOB K PEIICHHIO 3a71aY;

- TIOBBIIIICHUE KaYeCTBa 3HAHHUM 10 €CTECTBEHHO-MAaTEeMaTHISCKUM IIPEAMETaM;

- CcO3daHWE YCIOBUW 11 Pa3BUTUS  HMHTC/UICKTYaJIbHBIX  CIIOCOOHOCTEH
O0YYarOIINXCS: BOCTIPUATHSA, TAMATH, BHUMAHUS, MBIIIIJICHUS;

- popMUpOBaHKE HABBIKOB CaMOOOPa30BaHUS.



3agayamMm JaHHOTO Kypca SBJISIOTCS:

- paclIMpeHHe MEXMPEIMETHBIX CBSI3€d MEXIy KypcamMu MaTeMaTHKH, (QHU3UKH,
XUMHUH, THPOPMATUKH;

- AaKTyaJM3alus 3HAHUK N0 OTAEJIBHBIM TEMaM Kypca MaTEMaTHKH;

- cUCTeMaTh3alysl MaTeMaTUYECKUX METOJ0B U MOAXO0/I0B K PELICHUIO 3a7a4;

- (GopMHpPOBAaHME YMEHUU MPUMEHATH PA3IUYHBIE MATEMaTUYECKHE METOIbl K
PELIEHUIO 3aJa4 pa3Horo TUIA.

Osicuoaemotii pe3yibmam u3yueHus Kypca
VUAUUUCs 00NIHCEH 3HAMD!
- MIOHSTHE aJTOPUTMA,;
- OCHOBHBIE METO/IBI M PUEMBI PEIICHUS] TEKCTOBOM 3a]1a4H;
- KaK UCIIOJIB3YIOTCS MaTeMaThudeckue GopMyIibl, ypaBHCHUS U HEPaBEHCTBA.
VUAUWUUCS O0NHCEH YMEMDb.
- ONIPENENSATh THUIT TEKCTOBOM 3aJ1a4H;
- aHAJIM3UPOBATH, JIeJaTh BBIBOBI IIPU BHIMIOJTHCHUH 33134,
- COCTaBIIATh AJITOPUTM PEIICHHS 3aJ1auH;
- pelath 3aJaHusl, 10 THITY IPUOJIMKEHHBIC K 3aanusm EI'D;
- paboTarh B rpyIIe;
- yMeTh OOOCHOBBIBATH CBOKO TOUKY 3PCHUS;
- pabortath ¢ uH(pOpMaIUEH.



ConepskaHue 3JIEKTHBHOTO Kypca

Tema 1. Ilonamue mekcmogoil 3a0auu u ee uobl.

[ToHsiTHE TEKCTOBOM 3aJaud U €€ BHIBl. JTamlbl PEHIEHUST TEKCTOBOW 3ajlayuu.
Odopmienue perieHus TEKCTOBBIX 3aj1au (TaOIHIIbI, CXEMBI, TPaQUKH).

Tema 2. 3a0auu na oeusicenue.

OCHOBHBIMM KOMIIOHEHTaMH 3aJiad Ha JABWKCHUS SIBIISIOTCS: TMPOWUIEHHBIN MyTh-S,
cKopocTh-V, Bpemsi-t.

1)3a0auu na coemecmmuoe osudicenue 08yx meil.

[Ipu nBWXEHHUM HABCTpedy JPYyr APYry Tela cOMMxKaroTcs co CKopocThio Vi+Vo.
Torna paccrosHue, npoiiaeHHoe 3a Bpems t, paBao S=(V1+V))t.

[Ipu nBUKEHUU B MIPOTHUBOIIOIOKHBIX HAMPABICHUAX TeJa YAAISIOTCS CO CKOPOCTHIO
V+V..

[Ipu nBwKEHWHM BJOTOHKY Teja Kak cOmmxkaroTcs, Tak u ynaistorcs. [lostomy
PACCTOSTHUE MEXY HUMH MEHSETCS CO CKOPOCTHEO | V-V, | :

2)/{sudicenue no eooe.

CkopocTh Tena B CTOSTYEH BOJIE €CTh COOCTBEHHAs! CKOPOCTb.

CKOpOCTB TUIOTA - 3TO CKOPOCTh TEUCHHSI PEKH.

CKOpOCTh IO TEYEHHUIO paBHA CyMME COOCTBEHHOM CKOPOCTH U CKOPOCTHU PEKHU:

Vno Tew.— Vc06. + VTC‘I.

CkopocTh NPOTUB TEUEHUSI PEKU PaBHA PA3HOCTH COOCTBEHHOW CKOPOCTU U CKOPOCTH
TCUCHHA PCKHU: VHp.Te‘L: Vc06. - VTeq.

3) 3adauu na osudicenue no OKPYICHOCMU.

Tema3. 3aoauu na «padomyp.
OCHOBHBIMM KOMIIOHEHTaMH 3a/1ad Ha «paboTy» SBIAIOTCS: 00BEM pabOThI, BpeMs
BBINOJIHEHUS pabOThl, CKOPOCTH BBIIIOJHEHUS pa0OThI (IIPOU3BOJUTEIBHOCTD TPY/IA) .
CranpapTHas cxema pemieHus 3aa4 3TOro TUIa:
ITycts X — BpeMsl BBITIOJIHEHUSI HEKOTOPOH padOThI IEPBBIM paboyuM,

Y— BpeMsi BBIIIOJIHEHUSI 3TOU e padoThl BTOPBIM paboUunM.

1
Torna % — MPOU3BOJUTENEHOCTH TPY/IA TIEPBOTO pabouero,
1

- — IPOM3BOJIUTENBLHOCTB TPYJIa BTOPOIO pabouero.

1 1
" + - — COBMECTHAsl IIPOM3BOXUTENBHOCTH TPY/Ia.
1 XY
T—T = —— — BpeMs, 32 KOTOPOE OHH BBITIOTHAT 3a/1aHue, paboTasi BMeCTe.
—4= X+Y
XY
Tema 4.3a0auu na npoyernmei.
Peltennie 3amau 3TOr0 TUMA TECHO CBSI3aHO C TPEMsl aJIrOPUTMaMU: HaXOXKICHUS
YacTU OT IIEJI0r0, BOCCTAHOBJICHHUE II€JIOr0 IO €ro M3BECTHOM YacTH, HAXOXKICHHE
MPOIIEHTHOT'O MPUPOCTa. PacCMOTPUM 3TH aJITOPUTMBI.
[1ycTh U3BECTHA HEKOTOpAsI BeTUYUHA A, Ha/10 HAUTU a % TON BETUYUHBI.
Ecnu cuutars, uro A ectb 100%, a Hem3BecTHast 4acTh X 3TO a@ %, TO U3 MPOMOPLUHU
A X

a
— =2 uMeeM X=A-—.
100 a 100



[TycTh M3BECTHO, UTO HEKOTOpOE Yuciio b cocraBnser a % OT HEM3BECTHOMN BEITMYUHBI
A. TpeGyercs waiitu A. Paccyxknas aHaJOTMYHO, W3 TPONOPIUU TMOTydaeM
A=p. 120,
a

IlycTp HEKOTOpas nepeMeHHasl BeInYnuHa A, 3aBUCAILAs OT BpEMEHHU {, B Ha4YaJIbHbIN
MOMEHT {y UMeeT 3HaueHue Ag, a B MOMEHT t; — 3HaUeHHE A;.
Torga abGcomroTHBIM MpuUpocT BenuyuHBI A 3a Bpems t;—ty Oymer paBeH Ai1—Ao;
A - A

Ao 9

OTHOCHUTENBHBIA MPUPOCT ITOW BEIWYMHBI BBIYUCIACTCS MO (Gopmysie a

MIPOIICHTHBIN TIPUPOCT T10 HopMyIIe % -100%.

Tema 5. 3a0auu na cmecu u cniaewl.

[Ipu pemenuy 3aa4 HaA CMECH 3aJ1a€TCsl HEKOTOPBIM 00beM cMecH (CIuiaBa) U OT
TOro 00bE€Ma HAYMHAIOT OTIMBAThH (yOWMpaTh) OMPEAEICHHOE KOJIMYECTBO CMECH
(crmaBa), a 3areM AOJIUBAThH (J100ABIATH) TAKOE K€ WM JPYroe KOJUYECTBO CMECU
(crutaa) ¢ TakoWM K€ KOHIIGHTpalMeld JJaHHOTO BEIIeCTBA WM C JAPYyrou
KOHIIEHTpaIen. Jta onepanus NpoBOIUTCS HECKOIBKO Pas.

3HAuUT, IPHU PEUICHUH TaKUX 3a]1a4 HE0OXOUMO OOpATUTh BHUMAHUE HA KOJIMYECTBO
JTAHHOTO BEIIECTBA M €r0 KOHIICHTPAIIUIO TIPH KAKIOM OTJIMBE, a TAKXKE MPU KAKIOM
JouBe cMecu. B pesynbTaTe Takoro KOHTPOJIS MOJydaeM paspeniaroniee ypaBHeHHE.

Tema 9. Peuuenue mexcmoewix 3aoau écex éuoo0e.

O06o001eHMEe pelIeHUsT TEKCTOBBIX 3aj1au. PellieHne TeKCTOBBIX 3ajad, Mpe/jiaracMbix
B xone EI'D. Utorosoe 3anaTHeE.

Temarnueckoe NJIAaHUPOBAHUE

Ne | CopepxaHue TeMbl Kou-Bo
4acoB
1 | TekcToBbI€ 3a/1a4M U TEXHUKA UX MPUMEHEHHUS 1
2 | 3agauyu Ha IBUIKEHUE 11
3 | 3amauu Ha paboTy 8
4 | 3agaun Ha TTPOIICHTHI 6
5 | 3ajauu HA CMECH U CILUIABbI 6
6 | Pemenue TeKCTOBBIX 3ajiay, npejuiaraeMbix B xone EI'D 2
Uroro: 34




KanennapHo TemaTnyeckoe njaHupoBaHue

Ne Cooeporcanue Kon-¢o
yacoe¢ | /lama no | ®axkmuuec
naaHy | Ku

1. Texcmoevle 3a0auu u mexHuKa ux 1
npuMeHeHUs

1.1 | [ToHaTHe TEKCTOBOM 3a1a4u U €€ BUIBI 1 03.09

2. 3adauu na ogusicenue 11

2.1 | Pemenue 3a1au Ha IBM)KCHHUE HABCTPEUY 2 10.09
JIPYT JIPYTYy. 17.09

2.2 | Pemenue 3a1au Ha IBM)KCHHE B 2 24.09
MIPOTUBOMNOJIOKHBIX HAIPABIEHUSX. 01.10

2.3 | Pemenue 3amay Ha IBMKCHHE B OJJHOM 2 08.10
HaIlpaBJICHUN 15.10

2.4 | Peurenue 3a1a4 Ha ABUYKEHUE 110 BOJE 2 22.10
(IIBMDKEHHE 10 TEUCHUIO U MPOTUB 05.11
TEUCHMUS).

2.5 | 3amauu Ha ABMKEHHUE TIO OKPYKHOCTH. 3 12.11

19.11
3. | 3aoauu na pabomy 8

3.1 | Pemenwne 3amau Ha OacceiiH, 3aMOIHSIEMBIH 2 26.11
OJIHOBPEMEHHO Pa3HbIMU TpyOaMu. 03.12

3.2 | Pemienue 3aa4, B KOTOPBIX TpeOyeTcs 2 10.12
OMPENIEIUTh O0BEM BBITOTHIEMOM padOTHI. 17.12

3.3 | Pemienue 3aa4, B KOTOPBIX TpedyeTcs 2 24.12
HAWTH MPOU3BOJIUTENBHOCTh TPYAA. 14.01

3.4 | Pemienue 3a1a4, B KOTOPBIX TpeOyeTcs 2 21.01
OMPENIENIUTh BPEMSI, 3aTPAUYCHHOE Ha 28.01
BBITIOJIHEHHE PaOOTHI

4. | 3aoauu na npouenmul 6
4.1 | PelieHure TUMOBBIX 337]a4 HA MIPOLICHTHI. 2 04.02
11.02

4.2 | [IporieHTHBIE BEIYUCIICHUS B )KH3HCHHBIX 2 18.02
cuTyanusx (pacmpojaxka, Tapudsl, 25.02
mrpadsl )

4.3 | IIporieHTHBIC BBRIYUCIICHUS B )KU3HCHHBIX 2 03.03
cutyanusax  (O0aHKOBCKHE OIEpaIlu, 10.03
T'OJI0COBAHMS)

S. 3adauu na cmecu u cnjiagvl 6

5.1 | CnocoOwl perieHust 3aj1a4 Ha CMECH U 2 17.03
CILIaBbI 31.03




5.2 | Pemenue 3a1a4 Ha TiepeIIMBAHUC 2 07.04
14.04

5.3 | Pemenue 3a7a4 Ha IPOLICHTHOE 2 21.04
coJiep>KaHue cMecH (CIIaBa) 28.04

8. Pewennue mexkcmoegwix 3aoau, 2
npeoaazaemvix 6 xooe EI'J

8.1 | Pemenne TEKCTOBBIX 3a1a4 BCEX BUIOB. 1 12.05

8.2 | Urorosoe 3anatue. O000MIEHNE PEIICHUS 1 19.05
TEKCTOBBIX 3a]a4
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