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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuumnmna «Pemenue 3agau EI'D ¢ mapamerpamm» SBisieTcs AUCUUIUIMHON IO BBIOOPY U
oTHocuTcsl K Moayito TloaroroBka mkonsHuKOB K EI'D mo matematuke Yactu, popmupyemoint
y4aCTHHKaMHU 00pa3oBaTebHbIX oTHomeHuH bioka 1. Jluctmmauasl (Moaynn) y4eOHOro miiaHa
OCHOBHOI mpodeccHoHanbHOW 00pa30BaTENIbHON MpOrpaMMbl  BBICIIETO O0Opa3OBaHUA —
nporpaMMbl OakagaBpuara 1o HarnpasieHuto noarotosku 44.03.05 Ilenarorndyeckoe oopazoBaHue
(c nBy™Ms ipoHIIIMH TTOATOTOBKH ), HAIIPABJICHHOCTH (Mpoduiib) 00pa3oBaTEILHON MPOTPaMMBbI
«Marematuka. Madopmatukay, 04HON HOPMbI 00yICHHUS.

[Ipouiecc OCBOEHHSA MUCUUIUIMHBI HCIOJIB3YeT pe3yJabTaThl M3Yy4YEHHUS YUeOHBIX
JUCIUIUINH «MaTteMaTuyecKkuil aHainus3y, «JIeMEHTapHas MaTeMaTuKa», a TaKkKe MPOXO0XKIECHUs
MPAKTUKU «Y4eOHas MpaKTUKa IO MaTeMaTHKe».

PesynpTaThl OCBOCHMS JUCHUIUIMHBI HEOOXOAWMBI JUIS TPOXOXKIEHHUS TPAKTHK
[legarornyeckasi mpakThka Mo MaremaTtuke lIpeqMeTHO-MEeTOaU4YecKoro MOAyJs Mo MPOdUIio
"Maremaruka", Haydno-mccnemoBatenbckas pabota Mopayis ydeOHO-HCCIIeIOBATENbCKAS |
MpoeKTHas JnearenbHocTh O0s3arenbHoi yacTu broka 2. [paktuku; ms [loaroroBku k caaue u
C/Iay¥ TOCYJapCTBEHHOTO JK3aMeHa W BBIMOTHEHHS M 3aUIUTHI BBITYCKHON KBAIM()UKAITMOHHON
pabotsl broka 3. 'ocynapcTBeHHas UTOroBasi aTTeCTaIHs.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHs (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHHUILIHHE

Lesbl0 OCBOSHUS TUCIMILIMHBI SIBIISIETCS MOATOTOBKAa OakamaBpa K MpodecCHOHAIbHON
JeSITeIbHOCTH Iefarora oOpa3oBaTeNIbHOW opraHu3auuu. JlucuuminHa npenHa3HauyeHa IaTh
OyIoyluM Y4YuTeNIsIM Mpo(ecCHOHANBbHYIO (TEOPETUYECKYI0 M MPAKTUYECKYI0) MOATOTOBKY B
00J1aCTH TEOPUU U METOAUKH 00YyUeHHs] MaTeMaTHKe Ha pa3IMYHbIX CTYNEHSIX 00pa30BaHUsL.

3agadeii 0CBOEHUS AUCLMILIUHBI SBISETCS (OPMUPOBAHNE LEIOCTHOTO MPEICTaBICHUS 00
UCCIIEIOBATEIbCKON TMPHPOJIe MaTeMaTHYeCKUX 3ahady; (HOpMUPOBAHME YMEHHs BBIACIATH U
pemarh (MccienoBaTh) Kiacchl 3ajad, IMOCTPOSHHBIX HA OCHOBE H3MEHEHHs IMapaMeTpa;
3aKpeIIEHUE YMEHUS PEIIaTh 3aJa4y OBBIIIEHHON CJII0KHOCTH IIKOJIBHOTO Kypca MaTEMAaTUKH C
OIOpPOM HAa MHCTPYMEHTHI BBICUIEH MaTEMAaTHUKH; ITOATOTOBKA K MHIMBUIYAJILHON W I'PYIIIOBOM
paboTe C 01apeHHBIMU AETHMHU.

B pesynbraTe OoCBOEHMsS HporpaMMbl OakanaBpuara OOyYarOUIMIiCS JOJKEH OBIAJETh
CJIEAYIOIIMMHU pe3ybTaTaMHi 00y4YeHHUs M0 TUCIUILIMHE (B TaOJIUIEe MPEICTAaBIEHO COOTHECEHNE
00pa30BaTeNbHbIX pPE3yJbTaTOB OOyYEHUsS MO JUCHUIUIMHE C WHIAUKATOpaMH JIOCTUKEHUS
KOMITCTCHIIHH ):



Kommerenmus n
WHJIUKATOPBI €
IOCTHI)KEHUS B

OO0pa3zoBarenbHbIe Pe3yIbTaThl JUCLUIUIHHEI
(aTans! GOPMHUPOBAHUS AUCIUTLTHHBI)

- 3HAeT yMeeT BJIQJICET
VK-1. Crrocoben OP-1. 3gaer 00 OP-2. YMmeer OP-3. Biageer
OCYIIIECTBISTh TIOUCK, | HCCIEIOBATEIbCKON oTOUparTh u CIIOCOOHOCTBIO
KPUTHYECKHM aHaIn3 MIPUPOJIE 3a]1a4 C MPUMEHSITh CUCTEMAaTHU3HPOBATh
Y CUHTE3 napaMeTpoM. aJICKBaTHBIC PE3yIbTaThI
uHpopmanuu, WHCTPYMEHTBI JJIl | UCCJIEJOBAHMSI 3a/1a4
MIPUMCHSITh UCCIICIOBAHMS 33124 C TapaMeTpoOM.
CUCTEMHBIH MOIX0 C mapaMeTpoM.

JUTSL PEIeHUs

MOCTaBJICHHBIX 3a7a4

VK-1.2. Ilpumensier

noruveckue Gopmbl U

MPOIIEAYPHI, CIOCOOEH

K pediekcuu mo

MOBOJTy COOCTBEHHOM

U 9yKOi

MBICJIUTEIIbHOM

JIESITEIbHOCTH.
[TK-1. Ciocoben OP-4. 3naer OP-5. Ymeer OP-6. Bnanmeer
OCBaMBaTh U OTIOPHBIE TPUEMBI BBITOTHSTH CHOCOOHOCTBIO
UCIIOJIb30BATh AHATUTUYCCKOTO WCCIICJIOBAHHE 33]1a9 COOTHOCHTH
TEOPETUYECKHE UCCIIEIOBAHMS 3a/1a4 C MapaMeTpoOM C AQHAIUTUYECKUE U
3HAHUS U C TTapamMeTpoM. TTOMOIIIBIO OTIOPHBIX rpaduyeckue
MPAKTHYECKHE aHATUTUYECKUX KOMIIOHEHTBI
YMCHWSI U HABBIKU B MIPUEMOB. WCCJICJIOBAHMS 3a/1a4
peIMETHOM C TTapaMeTpoM.
obnactu npu
pelIeHnn OP-7. 3naer OP-8. Ymeer
podhecCHOHATBHBIX OTIOPHBIE TIPUEMBI BEITIOJTHSATH
3a/ad. rpaduyecKoro UCCIIEJIOBAaHHE 33]1a4
[MK-1.1. 3naer HCCIENO0BAHUSA 3a/1a4 C ImapamMeTpoMm ¢

CTPYKTYpY, COCTaB
U TUJAAKTUYECKHE

€IMHUIIBI
IPEAMETHOU
obnactu
(mpenos1aBaeMoro
npeaMeTa).

[IK-1.2. Ymeer
OCYIIECTBIISATh
0oTOOp y4eOHOTO
CoJIepKaHus AJist
€ro peau3aluy B
pa3InYHbIX hopMax
00yJeHus B
COOTBETCTBUHU C
TpeOOBaHUSAMHU
dIOoC 00.

C IMapaMeTpOM.

IIOMOUIBIO OTIOPHBIX
rpaduyecKux
IIPUEMOB.




2. O0beM IMCUMIVIMHBI B 324€THBIX eIMHUIAX C YKa3aHUEM KOJHMYecTBAa aKaJeMHYeCKHX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO padoTy 00y4amommxcs ¢ npemnoaasareneM (o
BH/IaM YYeOHBbIX 3aHATHH) M HA CAMOCTOATEJIbHYI0 PadoTy 00y4aroIuXcs

VueOHbIe 3aHATHA =

=

g Bcero 8 g
5 Q ] £ =

Q &} (&)

5] Q = 9 o 3§ R oo - ? S
= S & = S a2 =
o 5 o 7 S o a7 5 5 Qs
© 3 g = 5 0 x o w g z 5
TpynoeMx | Z T oF @ g B ® < e
o pyA . S = g s E © s E S E & e
= 2 =% | SEo| &% 58 ol

S g S5 | ESE2| 8% 33 g

i = é—‘ ) m g-« g s 3 S z

3au. en. | Yacel = = S S

(S
7 2 712 12 20 - - 40 3a4uer
Hroro: 2 712 12 20 - - 40 3a4uer

3. CopepxaHue TUCHHUILUIMHBI, CTPYKTYPHPOBaHHOE MO TeMaM (pa3jejiaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKA/JIeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

3.1.Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX UACO8 U
6U006 yUEOHBIX 3aHAMUIL

KoaunuecTBo yacoB 1o ¢popmam opranusamuu
o0ydeHus
[a]
= = = 5
= = = O
= : : g

Ne g s S =
[<p]

/i HaumeHnoBanue pazzaena u Tem ) o 2 iz
8 * o =
jas) Q o, ]
e 0] o) =
o <) [ =
= =~ < [©)
5 c 2 5
4 < Q o
g =3 ‘8 =

7 cemecTp
OO011me uaeun perieHus 3a1ad ¢
1. HIHE HICH D A 6 10 - 20
napaMeTpamu
[TpakTUKyM MO pELICHHIO0 MOJACIbLHBIX
2. PARTHEYM 11O P A 6 10 - 20

3314 C TTapaMeTpoM

Hroro 12 20 - 40




3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUNIUHbL

Pa3nes 1. O01mue uaen pemieHus 3a1a4 ¢ napaMeTpamMu.

HccnenoBaTenbCkuil XxapakTep 3afad ¢ mapaMeTpoM, IJe napamerp — (pUKCHPOBAHHOE
YHCI0, HEOMPEAETICHHOCTh KOTOPOI'O HAKIAJbIBACT OTPAaHMYCHHS Ha TNPOLEAYPY pPEUICHHUS.
CylecTBOBaHHE AaHAIMTUYECKOTO M TIpaMuecKoro IOAXOJO0B K PELICHUIO YpPaBHEHMH U
HEPaBEHCTB, UX B3aMMOCBS3b U BO3MOXXHOCTh B3aUMHOTO JOTOTHEHUsI. OCHOBHBIE THIIBI 3314 C
napamMeTpoM (peleHue Npu BceX BO3MOXKHbIX 3HAUCHUH MMapaMeTpa; OUCK 3HaUeHUH apaMeTpa,
IPU KOTOPBIX PEUICHUE YAOBIETBOPSET 3aJaHHBIM TPEOOBAHUSM).

Paznuunble kiaccudukanuuy 3a1ad ¢ napaMeTpoM. 3a/lauu ¢ MapaMeTpoM Kak 3a/1a4dd Ha
UCCIIC/IOBAaHNE  YPaBHEHUI, HEPaBEHCTB, CHUCTEM YpaBHEHHH, CHUCTEM HEPaBEHCTB,
KOMOMHHUPOBAHHBIX CUCTEM. 3a7auMl C MapaMeTpoOM Kak 33aJaud Ha MCCIEJOBAHUS HIEMEHTapHON
byHKIIH HEKOTOPOro KJjacca (JIuHEeNHOH, KBaJpPAaTUYHOH, UPPALMOHAIILHOM,
TPUTOHOMETPUUYECKON, IOKA3aTeNbHON, JOrapupMHUUECKO; KyCOYHO 3aJaHHOM). 3axaud C
HapaMeTpoM Kak 3a/laudl HCCeoBaHus (pyHKIUI HeCKOIbKHX mepeMeHHbIX: f(x,a), f(x,y, a).
BapuaHThl KaHOHMYECKOTO MpeAcTaBicHUs 3amaun ¢ mapamerpom: f(x) = f(a), f(x,a) =
0,f(x,y) =f(a),f(x,y,a) = 0.

[TepedopmynupoBanue 3amad c mnapamMeTpoM. BpiOop mnpuema perieHust 3aaadd ¢
napaMeTpoM: aHaJUTUYEeCKHid, rpaduyeckuii Ha TuIocKocTH Oxy, TpadUUecKuil Ha TUIOCKOCTH
Oxa. ConocraBieHUE PELICHUH, MOJIyYeHHbIX Ha OCHOBE PAa3JIMYHBIX NOJAX0/10B. Busyanuzanus
pELICHHUS CPEICTBAMH JJMHAMHUYECKOI MaTeMaTndeckoi nporpammbl Geogebra. CucremaTu3anus
pe3ysbTaTOB UCCIIE0OBAHUS 33/1a4K C TapaMeTPOM, BbIAEICHUE U (OPMYJIMPOBKA OTBETA.

Paspnen 2. [IpakTHKYM 0 pelIeHUI0 MOAEJIbHBIX 32124 ¢ IAPAMETPOM.

JluneiiHble ypaBHEHUS U HEPABEHCTBA C ApaMeTPOM U UX cucTeMbl. KoOMOMHUpPOBaHHBIE
3a/1a4¥ ¢ MoaysieM U napaMerpoM. ConocTaBiaeHHe aHaTUTHUECKOTO U rpapuuecKoro pereHusl.

KBagparHble ypaBHEHUss U HEpaBeHCTBa ¢ MapameTpoM. lccrnenoBanue KBaJIpaTHOTO
TpEXwIeHa, pacHojiokeHue Tpaduka KBaJpaTHOIO TpEeXwieHa B CHCTEME KOOpJUHAT.
KoMmOunMpoBaHHbIe 3aaunl ¢ MoAyleM U mapamerpoM. COMOCTaBICHHE AHATUTHYECKOTO U
rpauyuecKoro pereHus.

JlpoOHbIe palmoHalbHBIE YpaBHEHUS U HEpaBeHCTBa ¢ mapamerpom. ComocTaBieHHE
MeTOJI0B penieHus. MppanuonanbHble ypaBHEHUS U HEPaBEHCTBA ¢ apameTpoM. CorocTaBiieHne
METO/IOB PELICHUS.

TpuroHomeTrpruyeckue ypaBHEHHs] M HepaBeHCTBa ¢ mapameTpoMm. ComocraBieHue
MeTonoB pernenus. [lokasarenpHble U JorapuMUUYECKHWE YypaBHEHUS U HEPABEHCTBA C
napamerpoM. ConocraBieHHEe METO/I0B PELICHHUS.

KoMOuHMpoBaHHBIE CUCTEMBI ypaBHEHUN U HEpaBEHCTB ¢ mapameTpoM. ComocTaBieHHe
METOJIOB PEUICHUI.

4. TlepeyeHb Yy4eOHO-MeTOAUYECKOI0 oOOecleYeHHs] [JIsl CAMOCTOSITeJIbHOW PadoThl
00y4aroIMXCcH M0 JUCHMUIIIIMHE

CamocTosTenbHas paboTa CTYACHTOB SBJSETCSI 0c000i1 Gpopmoii opraHu3ay yaieoGHOro
npoliecca, TMpPEICTaBIsAIoNmas Cco00M  IUIAHMPYeMYO0, I[O3HABaTeNbHO, OPraHU3alMOHHO |
MCTOANYCCKHU HaIpaBIIEMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHE
KOHKPETHOTO  pe3yibTara, OCYIIECTBIAEMYylO 0e3 MpsMOM  IOMOILM  IpernojaBaTes.
CamocTtosTenbHasi paboTa CTYACHTOB SIBIISIETCS COCTABHOM 4YacThi0 yuyeOHOW padOThl M MMEET
LENIBI0 3aKpeIyIeHne M YriyOJeHne MOJydYeHHbIX 3HAHWH M HaBBIKOB, ITOMCK U MPHOOpEeTeHne
HOBBIX 3HaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUl, TOATOTOBKY K NMPEICTOSAIMM 3aHATUSAM
U 9k3aMeHy. OHa IperycMaTpuBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HAKMCAHHUE TOKIA/IOB,
BBINOJIHEHNE TBOPYECKHUX, MHIMBUyaJIbHBIX 3aJJaHU B COOTBETCTBUU C y4yeOHOI mporpammon



(TeMaTHYeCKHM IUIAHOM M3YYEHUS AMCHMILIMHBI). TeMa JUis Takoro BBICTYIUICHUS MOXKET OBbITh
IpeAIoKEeHa MPeroiaBaTe’eM WiIM N30paHa caMHUM CTYJCHTOM, HO MaTepuall BHICTYIUICHHUS He
JOJDKEH — AyOnmupoBaTh — JIGKUMOHHBIM — Martepuan. PedepaTuBHBI — MaTepuan  CIYXHT
JONOJHUTENbHON MH(pOpManueid s paboThl Ha NMPAKTUYECKUX 3aHATHAX. OCHOBHas IIeJb
JAHHOTO BUJA PabOTBhl COCTOMT B OOYYEHHUH CTYICHTOB METOAAM CaMOCTOSITENLHOW paboThHI ¢
y4eOHBIM MaTepuanoM. s MOJHOTHI YCBOGHHS TEM, BBIHECCHHBIX B NPAKTHYECKHE 3aHSTHS,
Tpebyercst pabora ¢ mepBoucTouHMKaMu. Kypc mpemycMarpuBaeT CaMOCTOSATENIBHYIO padoTy
CTYZIEHTOB CO CIICIHAJbHOW JHuTepaTypoil. Cieayer OTMETHTh, YTO CAMOCTOSATENbHAs padoTa
CTYZICHTOB PE3yJIbTaTHBHA JIUIIb TOTJA, KOT/Ia OHA BBIOJIHICTCS CUCTEMAaTHYECKH, IUTAHOMEPHO
¥ [IeJICHAINPABIICHHO.

3amaHus  JUIE  CaMOCTOSITENBbHON  pabOThl  MPEAyCMATPUBAIOT  HCIIOJIb30BAaHHE
HEOOXOIMMBIX TEPMHHOB M TIOHATHH 1O mpobiemaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHUIO U3y4aeMoro marepuaia, MOUCcK OuOimmorpadpuyeckoro
Marepuaia ¥ 3JIEKTPOHHBIX HCTOYHUKOB HH()OPMALINH, HIUTIOCTPATUBHBIX MAaTePHAIOB. 3adaHus
[0 CaMOCTOSITEIPHOH paboTe HaroTCs IO TeMaM, KOTOpble TpeOYyIOT OTOJHUTEIHHON
MPOPabOTKHU.

OOt 00BeM CaMOCTOSATENFHOW pPAa0OTHI CTYACHTOB MO AMCLUUIUIMHE BKIIIOYAET
ayZIUTOPHYIO U BHEAYJUTOPHYIO CAMOCTOSITENILHYIO pabOTy CTY/AEHTOB B TEUCHHE CEMECTPA.

AymuTOpHas CcaMOCTOSITeNIbHAass padoTa OCYIIECTBISIETCS B  (OpPME BBITOTHEHHS
IPOBEPOYHBIX U JIA0OPATOPHBIX paboT MO AMCHMIUIMHE. AYAMTOPHAs CaMOCTOsATENbHAast padoTa
oOecrnieueHa 6a30il TECTOBBIX MaTEpUAJIOB IO pa3jiesiaM AUCLUILIMHBL.

BueaynuTopHas camocTosTebHas paboTa 0CyHIecTBIsETCS B pOpME OATOTOBKH K YCTHBIM

BBICTYIIJICHUSM (KOMMEHTHUPOBAHHE PEIICHU 3a1a4 JOMAIIHUX 3a/IaHUI, ”TOTOBOM KOHTPOJIHHOM
paboTHI, TBOPUECKOTO 33/aHHS; JOKIA/bI 10 TEMaM HHIMBUIYAJIbHBIX U IPYIIOBBIX IPOEKTOB,

pedepaTos).
OC-5 UToroBasi KOHTpOJIbHAsA padoTa

IIpumepHoe conep:kaHne UTOTOBOI KOHTPOJILHOH padoThI

Pemnre ypaBHeHUHE |a +1- X| + |X + a| =4.
I[Ipu KaKuX 3HAYCHHSX MapameTpa K OTHOIICHHE KOPHEH ypaBHEHHUS
x? +4(k —1)x + 4k = 0 pasHO 3?
3. Ilpu xakux 3Ha4yeHusx mapamerpa K ypaBHenme X° —2X° —4x+ 2K = 0 umeeT Ha
WHTEpBaJIe (l; 3) JIBa pereHws ?
x*+3
4. Tlpu KaKuMX 3HAUEHHSX TIapaMeTpa a ypaBHEHUE > = a MMeeT eANHCTBEHHOE
(x—1)(x? +1)
pemenue? Haiinure 310 penieHue.

5. TIpu kakux 3HaueHusx napamerpa K ypasaenne Xv2kx— x> —1=0 umeer peurenue?

6. Ilpum KakuX 3HAYEHUSX MMapameTpa ¢ ypaBHeHHe 3Sin (4X - i—gj - acos(i—g - 4Xj =4

MMEET peIIeHue?

7. Haiigurte 3HadueHus mapamMeTpa a, 1JIs1 KOTOPhIX mo0oe JEHCTBUTEIILHOE YUCIIO SBIISETCS

3a-5
peleHreM HePaBEeHCTBA |2 - 4X| + > a8 >2.



X*Y 5o

8. Tlpu Kakux 3HAUECHHSX MApaMeTPa a CUCTEMA HEPABEHCTB { X — 2y
y(y+2)+x* <(a-1)a+1)

HMEET XOTS OBl OdHO pemeHI/Ie?

5. IlpumepHble OLEHOYHbIE MAaTepHaJbl JJsi TPOBEJEHUS] TeKYILIero KOHTPOJIs
ycIeBaeMOCTH H IPOMEKYTOYHOM aTTecTaluu 00y4aommuXxcs Mo JMCuHIJINHe

Oprasu3anus U NpoBe/ieHUe aTTECTAIUM CTYAeHTa
B mporrecce orenku 6akamaBpoB HEOOXOIMMO HCTIOIB3YIOTCS KaK TPAAUIIMOHHBIC, TaK U

WHHOBAIIMOHHBIE THUIIBI, BUABI U (QOpMBI KOHTpOJs. [Ipu 3TOM MOCTENEHHO TpaaUIMOHHbBIE
CPEJICTBA COBEPIIEHCTBYIOTCS B PYCJi€ KOMIIETEHTHOCTHOT'O MOJAXO0AA.

Lenap nmpoBeaeHusi aTrecTallMd — TIPOBEPKAa OCBOEHUS OOPa30BATENBHONM MPOTPAMMBI
JUCITUTUIMHBL Yyepe3 chopMUpoBaHHOCTH 00pa30BaTEILHBIX PE3YyIbTATOB.

[IpomexyToOUHAN ATTEeCTALMA OCYIIECTBISIECTCS B KOHIIE CEMECTPa U 3aBEPILaeT H3yuyeHUE
JUCITUTUIMHBI, TOMOTAeT OICHUTh KPYITHBIC COBOKYITHOCTH 3HAHWW W yMEHHA, ()OPMUPOBAHUE
OTpeeIeHHBIX KOMIIETCHIIUH.

OueHOYHBIMM ~ CpEACTBAMM  TEKYILErO0  OLICHMBAHMS  SBJISAIOTCA:  MaTepUallbl
CaMOCTOSITENIBHBIX paboT, UTOrOBOW KOHTPOJIBHOH pabotel / pedepara. KoHTponb ycBoeHuUs
MaTepHala BeJIeTcs PeryJsipHO B T€UEHUE BCEIO CEMECTPa Ha NMPAKTHUECKUX 3aHATHIX.

Ne CPEJACTBA OIIEHUBAHMUS,
n/m UCIIOJIB3YEMBIE JIJISl TEKYIIIETO OO6pazoBaTenbHbIC
OLIEHUBAHMsI [TOKa3aTes pe3yabTaThl JUCHUTLIMHBI
(dbopMHpPOBaHUST KOMITIETEHIINN
1. OneHo4HbIC CPECTBA OP-1. 3naer 00 MccienoBaTeNbCKOM MpHUpoOe
AJIS TeKyllei aTTecTaluu 3aj1a4 C MapaMeTpOM.
OP-2. Ymeer  otOupathb aJIcKBaTHbBIE
OC-1 KontponpHas pabota MHCTPYMEHTBI JUIsl HCCIEJOBaHMS 3a1ad C
OC-2 NnnuBuayalibHOE 3aJaHHe apaMeTpoOM.
OC-3 CamocrosTenbHas padboTa OP-3. Bnaneer CIOCOOHOCTBIO
OC-4 I'pynnoBoe 3a/1aHue CHCTEMaTH3UPOBATh PE3yIbTaThl UCCIIEIOBAHUS
OC-5 UtoroBast KOHTpOJIbHAs 3aJa4 ¢ IapaMeTpoM.
pabota OP-4. 3Haer OIIOpHBIE IIPUEMBI
2. OneHo4HbIE CPeACTBA AHATTMTHYECKOTO  HWCCIENOBaHHUA  3a1ad  C
A IPOMEXKYTOYHOI apaMeTpPOM.
aTTrecTanuu OP-5. YMeeT BBITOJHATE UCCIICAOBAHUE 3a/1ad
C TapamMeTpoM C TIOMOIIbIO  OMOPHBIX
OC-6 3ager B opmMe YCTHOTO AHAIIMTUYECKUX MPUEMOB.
cobece10BaHUS OP-6. Bnageer cmnocoOHOCTBIO COOTHOCHTH
aHATTUTHYECKHE W Tpa@uuecKue KOMITOHEHTHI
UCCIIE/IOBaHMS 33/]1a4 C TapaMeTPOM.
OP-7. 3naer omnopHble mpHeMbl IpadUuuecKoro
UCCIIEIOBaHMS 33/1a4 C TapaMeTPOM.
OP-8. YMeeT BBITTONHATE UCCIEIOBAHNE 3a71a9
C mapamMeTpoM C TIOMOIIbIO  OMOPHBIX
rpa@uIecKuX MPUEeMOB.







Mamepuansi, ucnonvzyemole 011 MeKyuie20 KOHMpPOAA yCneeaemocmu
o0yuaruuxca no OucyunaIuHne

OC-1 KonrpoJubHasi paboTa

PemmTe ypaBHeHne a’ —ax+a—3x—6=0.

Pemnte HepaBeHCTBO 3x + 2(ax +5) - % < Z(X - %j +2.

L | XTay =y,
Pemmre cuctemy ypaBHeHU )
ax+2y=1-a
N300pa3ute Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBO TOYEK, KOOPAMHATHI KOTOPBIX
YAOBJIETBOPSIOT YCIOBUIO 2|x —]4 + | y +]4 < 2. Haiinure miomaas Noay4eHHOU QUTYpBHI.

I/ICHOHBBYSI YCJIOBHUC 3alaHUA 4 cocTaBbTE 3aavy € nmapamMeTpom (I[Ba Ppa3INIHbIX TI/IHa).

OC-2 UnauBuayajabHOeE 32/1aHUE

Peumnre ypasuenne x° —(3a+2)x+6a=0.
Ilpy Kakux 3HAYCHMSX MapaMeTpa o ypaBHeHHe ax’ +8x+a+15=0 wumeer oauu
KOpPEHb?
Haiinute 3HaueHus napameTpa d, JUisi KOTOPbIX HEPaBEHCTBO (a + 4)x2 —2ax+2a-6>0
BBITIOJIHSICTCSI [IPH BCEX JICUCTBUTEIBHBIX X?

x2—-7x-8<0,

[Ipy Kakux 3HAYEHUAX MapaMeTpa a CUCTEMA HEPABEHCTB | | 3
x—al<

HMMEET POBHO

0/IHO perienne? J[s Bcex TakuxX 3HaYEHUW @ HAIUTE 3TO pelieHue.
Pemte ypaBHeHHe X° —6X— 6|x +Zq +14=0. Hcnonp3ys ycinoBue 3aJaHusl COCTaBbTE

3a7a4y C MapaMeTpoM Ha IMOWCK 3HAYEHUM Napamerpa, YAOBJIETBOPSIOUIUX 3aJaHHBIM
CBOMCTBAaM.

OC-3 CamocrosiTenbHas padora

x?+2x-3
Pemnre ypaBHenne —————— = 0. [IpeioxkuTe HECKOJIBKO CIIOCOOOB PEIICHUS 3a1a4H.
xX+a
x* +x? —6x
I[Tpy KakuX 3HAUYCHHSX Mapamerpa a ypaBHeHHe ———— = 0 uMmeeT JBa pereHus?
X+a
HpI/I KaKux 3HAUYCHUAX napameTpa a MHOXECTBOM peI_HeHI/Ii/’I HCPAaBCHCTBA

(x+a)x+2)
X—3

> 0 sBusercs wyd? JIiig Bcex TakuX 3HAYCHUM g HAWUTE pelieHune.

x*—(a-2)x-2a

x? -1

Pemute HCPAaBCHCTBO >0. HpeI[J'IO)KI/ITC HECKOJILKO CIIOCOO0B peuicHu-d

3aJauu.

OC-4 I'pynnioBoe 3a1anue

PernTe HeEpaBeHCTBO (a - 2)sin X>3a+4 g KaKaoro 3HaY€HHs IIapaMeTpa.

Tlpy KaKKX 3HAYEHHMSX mapamerpa a ypasemue 4° —(2a+7)14* +2a-7" =0 umeer
€IMHCTBEHHOE pEeLICHHE?



-1
3. Ilpm xaxxq0M 3HAYCHUH TTapaMeTpa @ PEeIIuTe HEPaBEeHCTBO 1< 3 <02,
2 2.3x42 a-+ 3
4, Tlpu xkakuX 3HAYEHMAX MApaMeTpa a HepaBeHCTBO va —a—2-16" ™ < — mMeet

OCCKOHEYHO MHOT'O PEIICHUI?

5. Haiigure 3HAYCHUS rnapaMmerpa npu KOTOPBIX cucrema YpaBHEHUH
logs(a — x)? =logs(a — y)?,
{ 8s( 2 ) 2 gs(a—y) HMeEeT [1Ba Pa3IUYHbIX PELICHUS.
x“+yc=4x+ 6y
6. Hai U{x+3|y|+5=0,
. HaliguTe 3HaueHns napaMerpa IpU KOTOPBIX CUCTEMA YpaBHEHUU
bi | p pa 1p P Yb (x — a)z + y2 =4

HMECT YCTLIPC PA3JIMYHBIX PCILICHU.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCREeaAeMOCmU
odyuarowuxca no oucyuniune

OC-6 3auer B popme yCTHOr0 codece0BAHUS

IIporpamma 3auera

Pa3nes 1. O61mue uaeu peunieHus 3a1a4 ¢ napaMmeTpamu

1.

o o

10.

11.

OcHOBHbIE MTOHATHUS TEOPUU MATEMAaTUYECKUX 3ajjad C apaMeTpoM (mapaMeTp, 10IyCTUMOE
3HaYEHUE MapaMeTpa, KOHTPOJIbHOE 3HaueHue napaMmeTrpa). O000IEeHHBIN aTOPUTM PELICHUS
3a/1a4y C IapaMeTpOM.

Paznuunble MoAXopl K KiIacCUpUKAIMK 331a4 ¢ napamerpoM. PopMynupoBKa OTBeTa A
Pa3IMYHBIX TUIIOB 33/1a4 C 1apaMETPOM.

OcHOBHBIE METO/IbI pelIeHHs 3a/1au ¢ mapamerpoM. [Ipremsl nepedopMyaupoBaHus 3a/1a4u C
napamerpoM. Beibop Merona pemeHus.

AHanuTHUYECKOE pPELICHHE 337ad C MapaMeTpoM. AHAJIUTUYECKOE CPAaBHEHUE BBIPAXKCHU,
3aBHUCSILUX OT apaMeTpa.

I'padnueckoe pemieHue 3aa4 ¢ napaMeTpoM Ha miockoctu xOy. Metoa cedeHui.
I'padnueckoe cpaBHEHHE BbIpaXKEHHI, 3aBUCSIIMX OT TapaMeTpa Ha MIIOCKOCTH «I1epEMEHHAsI
— IapameTp».

Busyanuzanus pemieHuss CpeACTBAMM  JUHAMHYECKOW MATEeMaTUYECKOM MPOTrpaMMbI
Geogebra.

JluHamuKa NpsSMBIX B 33Jla4ax C MapameTpoM (MapaijiesibHbII epeHoc, TOBOPOT).

JluHaMMKa OKpYKHOCTEM B 3aJadax C [apaMeTpoM (CKOJIbKEHHE, KOHIIEHTPUYECKas
MyJIbCAIus).

Jlunamuka mapa®osl B 3ajadax C MapaMeTpoM (CKOJBXKEHHE BJOJIb TOPU3OHTAIBHOMH,
BEPTUKAIBHON, HAKIIOHHOU MPSIMOA).

HccnenoBanue rpauueckoro pemeHus 3a1a4u ¢ mapaMeTpoM; BblieleHne U (popMyaTupoBKa
OTBETA.

Pa3nes 2. [IpakTHKYM 110 pelIeHUIO MOJEJBHBIX 32/1a4 ¢ MapaMeTpPoM

12.

13.

14.

JluHeiiHple ypaBHEHHS M HEpPAaBEHCTBA C MapaMeTpoM M uX cuctembl. ComocraBieHHe
aQHAJIMTUYECKOTO U IpauyecKoro pemeHusl.

KBanpaTHble ypaBHEHUSI U HepaBeHCTBa ¢ mapameTpoM. ComocTaBieHHe aHATUTUYECKOTO H
rpaUIecKOro pemeHus.

JlpoOHbIe palMoHaIbHBIC ypaBHEHUS I HEpaBEHCTBA ¢ mapameTpoM. ComocTaBlieHHEe METOI0B
pereHus.



15. UppannonanbHble ypaBHEHMsI U HepaBeHCTBa ¢ mapaMmeTpoM. (COIOCTaBlIE€HUE METOOB
peleHus.

16. Tpuronomerpuueckrue ypaBHEHHsS M HEpaBeHCTBA ¢ mapameTpoM. ComocTaBIeHUE METO/I0B
peleHus.

17.Tloka3arenbHble W JOrapu(pMHUECKHE YPaBHEHUS ¥ HEPABEHCTBA C IapaMeTpOM.
ComnocraBieHre METOA0B PELICHHUS.

18. KomMOuHMpOBaHHBIE CHUCTEMbI YpPaBHEHUH M HepaBeHCTB ¢ mapameTpoM. ComocraBieHue
METO/IOB PELICHHUIA.

B xoH1e n3yueHus JUCUUIUIMHBI [TOJIBOAATCS UTOTH pabOThI CTYIEHTOB Ha JICKIIUOHHBIX U
NPAKTUYECKHUX 3aHATUSAX ITyTEM CYMMHPOBaHHUs 0AJUIOB, HAOPAHHBIX B TEUEHHE CEMECTPA.

KpnTepnn OllecHMBAHUSA 3HAHUI oﬁyqamumxca o JTMCHMIIJINHE

Dopmuposanue OALILHO-PEUMUH2080U OYeHKU Pabombl 00YYAIOUUXCSL

[Tocewenne Pabora
ITocemenue Hrorosas cymma
o HpaKTI/I‘IeCKI/IX Ha HpaKTI/I‘IQCKI/IX 33,qu
JIEKIIANA N 0aoB
3aHATUAU 3aAHATUAX
1xX6=6 1x10=10 152 32 200
Kpumepuu oyenusanus pabomsi 006yuaowe2ocs no umozam cemecmpa
Pesynbrar bamer (3 3E)
«3aYTEHO» 101-200 6amnoB
«HE 3a4TEHO» 0-100 6ayutoB

MeToauuecKkue YKazanusd 1Jist oﬁyqamumxcn M0 OCBOCHHUIO TUCHHUIIJIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJaromuxcsi TMOCEIIeHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATHAX, BBIOJHEHMS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTes,
03HAaKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OoJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBbHOM paboThl 00ydaroluxcs,
TpeOyroIasi HABBIKOB U YMEHUS KPaTKO, CXeMaTHUYHO, TIOCJIEI0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHHUS, BBIBOJIbI, 0000111eHNUs, (POPMYIUPOBKHU. B KOHIIE JIeKIIMHU MTpernoiaBaTeb
OCTaBJIsIET BpeMs (5 MUHYT) IJIsi TOTO, YTOOBI OOydYaromMecss WMETd BO3MOXXHOCTH 3aJ1aTh
YTOYHSIONIME BOMPOCHl [0 HM3yd4aeMOMYy Marepuany. I3-3a HEZOCTaTOYHOrO KOJIUYECTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YNAETCS OCBETUTh B IOJHOM OOBEME, MO3TOMY
IIPENoJaBareib, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paloTy CTYyZIEHTOB, pEKOMEHYSI Ty WM UHYIO Juteparypy. Kpome 3toro, /i mydiiero ocBoeHUs
Marepuala U CHCTeMaTH3alMyd 3HAHUM M0 JMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3doupaTh
MaTepHaIbl JIEKLIUH 110 KOHCIEKTaM U y4eOHbIM 1nocoousM. B ciydae Heo6xonumocTH odpararbes
K IIPENOJABATENIO 32 KOHCYIbTALUEH.

IMoaroroBka Kk NpaKTHYeCKUM 3aHATHAM.

[Tpyu moAroTOBKE K MPAKTUYECKHM 3aHATUSAM CTYICHT JOJDKEH H3YYUTh TEOPETHUYECKHUM
MaTepHaj 1o TeMe 3aHATHs (UCHOJb30BATh KOHCHEKT JIEKIMH, U3yYUTh OCHOBHYIO JIUTEpaTypy,
03HAKOMUTbHCS C JOTMOJHUTEILHON JIUTEPATYpOH, IIPU HEOOXOIUMOCTH JOTIOIHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JUTEPATypHBIX HMCTOYHHMKOB). B ciyyae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOCHUM TEOPETUUECKOrO MaTepHaja, CTYICHTY CIeIyeT oOpamarbcs 3a



KOHCyNIbTallMel K TpernojaBarento. Vs Ha KOHCYIbTAlMIO, HEOOXOJMMO XOPOIIO MPOAYyMAaTh
BOIIPOCHI, KOTOpPBIE TPEOYIOT Pa3bsICHEHHUS.

B nauasie npakTHUueCKOTo 3aHITHS MIPENOAaBaTE b 3HAKOMUT CTYACHTOB C TEMOM, OrJalaeT
IUTaH MIPOBEICHUS 3aHATHS, BbIACT 337aHusl. B TeueHHe OTBEJIEHHOIO BPEMEHHU Ha BBINOJIHEHHE
paboOThI CTYIEHT MOXET OOPATHTHCS K TMPETOAABATEIO 32 KOHCYIbTAIMEH WK pa3bsicHEHUsIMU. B
KOHIIE 3aHSTHS IIPOBOAUTCS IIPUEM BBIOJHEHHBIX 3a/IJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BRINOTHEHUS MPAKTHYECKUX 3aHUI OIICHUBAIOTCS B 0aJlIax, B COOTBETCTBHH C
OaJIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Il1anbl IPAKTHYECKUX 3aAHATHI

3anamue 1. OcHogHbie noHAMUA MeopuUu MamemMamuyecKux 3a0ay ¢ napamempom

Marepuan s 0OCBOCHUSA

1. HccnenoBarenbCKHil XapakTep 3aay ¢ HapaMeTpoM, IJie napaMeTp — (UKCUPOBAHHOE

YHCJI0, HEONPEJECIIEHHOCTh KOTOPOIO HAaK/IaJblBa€T OTrPaHUYEHUs Ha MPOLEAYpPY
pereHus.

2. OCHOBHBIC TIOHATHS TEOPUM MATEMATHYECKUX 3aJad ¢ mapaMmerpoM (mapamerp,
JI0IyCTUMOE 3HaueHHe apameTpa, KOHTpOoJIbHOE 3HaueHue napamerpa). O000IIeHHbIH
QJITOPUTM PELICHMS 33/1a4H C [1apaMETPOM.

AnanuTHueckuil ¥ rpaduuecKuil MoAXo bl K PELISHUIO 3a/1au C apaMeTpaMu.

4. OCHOBHbIE THIBI 33/1a4 C MapamMeTpoM (pelIeHHE MPU BCEX BO3MOXHBIX 3HAYCHUM
napameTpa; MOMCK 3HAa4eHUH MapameTpa, MpHU KOTOPBIX pEIIEHHE YIOBIETBOPSET
3aJaHHBIM TpeOoBaHUsAM). POPMYIHPOBKA OTBETA ISl PA3IMYHBIX TUIIOB 3a1ad C
apaMeTPOM.

w

3anamue 2. Paznuunvlie no0Xo0bl K K1accu@ukayuu 3a0ay ¢ napamempom
Marepuan s 0OCBOCHUSA

1. 3amauu ¢ mapameTpoM Kak 3aJa4yd Ha MCCIIC/IOBaHHE YPABHCHUI, HEPABCHCTB, CHCTEM
ypaBHEHHUH, CHCTEM HEPAaBEHCTB, KOMOMHHUPOBAHHBIX CHCTEM.

2. 3agayM C MapaMeTpoM Kak 3aJauyd Ha KCCICIOBAHUS DIIEMEHTApHOH (YHKIMU
HEKOTOPOIo KJj1acca (JIMHEeNHOH, KBa/IpaTUYHOM, HPPALMOHAIIBHOM,
TPUTOHOMETPHUYECKOH, TOKA3aTEIbHOM, T0rapu(pMUIECKON; KYCOUHO 3a[aHHOI).

3. 3Bamaum ¢ mapaMeTpoM Kak 3aJadH UCCIEAOBAHUS (QYHKIMH HECKOJIbKUAX MEPEMEHHBIX:
f(x,a), f(x,y,a). BapuanTbl KAHOHHYECKOTO MPEIACTABICHHS 3a1a4M C [TAPAMETPOM:

f&) =f(a), f(x,a) =0,f(x,y) = f(a),f(x,y,a) = 0.

3anamue 3. Bvibop memooa pewienus 8 3a0auax ¢ napamempom
Marepuai Juisi OCBOCHHS

1. TlepedopmynupoBanue 3amau ¢ napamerpoM. ConocraBieHue pPelIeHni, TOTy4eHHBIX
Ha OCHOBE Pa3JIMYHBIX IMOJX0/I0B.

2. BpiOop mnpuema pemieHuss 3aJadyd  C MapaMeTpoOM: AHAJIUTHYECKOE pelIeHHE.
Cucrematnzanusi pe3yJbTaTOB MCCIEIOBAaHUS 33Jla4yd C MapaMeTpOM, BBIACICHHUE U
(dbopmMynHMpOBKa OTBETA.

3. Br10op npuema pemreHwus 3a/1a4u ¢ mapaMmeTpoMm: rpadudeckoe pemeHne Ha TNIOCKOCTH
Oxy. Meton ceyeHu M.

4. BpiOop mpuema pelieHus 3aJauu ¢ mapaMeTpoM: rpaduieckoe peleHne Ha MI0CKOCTH
Oxa. I'papuueckoe cpaBHEHUE BBIpAXKEHUMN, 3aBUCAIIIUX OT IapameTpa.

3auamue 4-5. J[unamuka mamemamuieckux 06veKmo8 8 3a0a4ax ¢ napamempom
Martepual 111 OCBOCHUSA
1. /Iunamuka npsMBIX B 3a/1a4ax C MapamMeTpoM (IapajljiesIbHbII IepeHOC, IOBOPOT).




JluHaMuKa OKpYKHOCTEW B 3a/layax ¢ HmapamMeTpoM (CKOJIbKEHHE, KOHLIEHTpUYeCcKas
MyJIbCaIus).

JluHamuka mapaboll B 3aja4ax ¢ mapamMeTpoM (CKOJBXKEHHE BIOJIb TOPU30HTAIBHOM,
BEPTUKAIBHOW, HAKIIOHHOU MPSIMOH).

HccnenoBanne rpaguueckoro pemieHds 3aladdl ¢ [apamMeTpoM; BBIICICHHE U
(dhopMyIIHpOBKa OTBETA.

Busyanusanus pemieHus CpeicTBaMHM JIMHAMUYECKOM MATEMATHYECKOW IMPOrPaAMMBbI
GeoGebra / quarpamm 3eKTpOHHBIX Tabmi Excel.

3anamue 6. Jluneiinvie 3a0auu c napamempom
Marepuan s 0OCBOCHUSA

ok wdE

JIuHeiiHble ypaBHEHUS C TapaMETPOM.

JInHeliHbIe HEPABEHCTBA C IAPaMETPOM.

Cucrembl TMHEHHBIX YPaBHEHUN U HEPABEHCTB.

KoMOuHMpOBaHHBIC 33/1a4H ¢ MOJIYJIEM U TTApaMETPOM.

ConocraBneHne aHATUTHYECKOTO U rParuecKoro pemeHus.

Busyanusauus pemieHusi CpeAcTBAMU JTHMHAMUYECKOM MaTEMaTHYE€CKOM MNpOrpaMMBbl
GeoGebra / quarpamm 3eKTpOHHBIX Tabui Excel.

3auamue 1. Keaopamuunasn ¢pynkyus 6 3a0a4ax c napamempom
Marepuan s OCBOCHUSA

1.

wn

No ok

KBagparHble ypaBHEHMS C MapaMeTpOM.

KBaznpaTHble HEpaBEHCTBA C TAPAMETPOM.

HccnenoBanne KBaApaTHOTO TPEXWICHA, pAacIoioKeHHe Tpaduka KBagpaTHOTO
TPEXUWIEHA B CUCTEME KOOPIMHAT.

KoMOuHMpoBaHHBIE 331a41 ¢ MOJIYJIEM U TapaMEeTPOM.

ComnocTaBneHne aHATUTUYECKOTO U Ipa)uyecKoro pereHusl.

[IpuMeHeHne MpOU3BOHOM B 3aja4ax ¢ apaMeTPOM.

Busyanuzanus pemieHusi cpeicTBaMU JMHAMHUYECKOM MaTEMaTHYECKON MpOrpamMmbl
GeoGebra / quarpamm 31eKTpOHHBIX Tabmui Excel.

3anamue 8. [[pobHvie payuonaivHvle U UppayuUoOHaIbHble QYHKYUU 8 3a0a4ax ¢ Napamempom
Matepuain 11 OCBOCHHS

1.

ook wn

JIpoOHble panmoHabHbIE YPAaBHEHUS C TapaMETPOM.

JIpoOHbIe parmoHanbHbIE HEPABEHCTBA C TAPAMETPOM.

WpparmonansHbIe ypaBHEHUS TapaMETPOM.

HpparmonansHble HEPaBEHCTBA C TAPAMETPOM.

ComnocraBiaeHne METO/IOB PEIICHHUS.

Busyanu3zanus perieHusi CpelcTBAMU JUHAMHUYECKOM MaTeMaTHYeCKOH MpOrpaMMbl
GeoGebra / quarpamm sekTpoHHBIX TabuIl EXxcel.

3ausmue 9. Tpuconomempuueckue, nokazamenvHvle U jo2apumuyeckue QYHKYuU 6 3a0a4ax ¢
napamempom
MarepuaJ Juid OCBOEHUS

NoabkowhE

Tpuronomerpuueckrue ypaBHEHUS C TAPAMETPOM.

Paznianblie ciocoObI TapaMeTpHU3aIiy B TPUTOHOMETPUIECKUX YPaBHEHUSX.
[Toka3zaTenbHbIE YpaBHEHUS C TApaMETPOM.

ITokazaTenbHBIC HEPABEHCTBA C ITAPAMETPOM.

Jlorapugmuuecke ypaBHEHHs ¢ TapaMeTPOM.

Jlorapupmuyeckre HepaBeHCTBA C TAPAMETPOM.

ConocraBieHNe METOIOB PELLIECHUS.



8. Busyanuzanus pemieHus CpeIcTBaMM JWHAMHYECKOM MaTeMaTHYeCKOW MpOrpaMMbl
GeoGebra / quarpamm 31eKTpOHHBIX Tabmui Excel.

3anamue 10. Kombunuposanuvle 3adauu ¢ napamempom
Marepuan s 0OCBOCHUSA

6.

1. KomOuHupoBaHHbIE CUCTEMbI YPAaBHEHUH € TApaMETPOM.

2. KomOuHMpOBaHHBIE CHCTEMbI HEPABEHCTB C MAPaMETPOM.

3. ComocraBieHre METOA0B pEIICHUH.

4. Bwusyanuszanus pelieHus CpeACTBaMHU JMHAMUYECKONW MaTeMaTU4YeCKOW IPOrpaMMBI
GeoGebra / quarpamm 31eKTpOHHBIX Tabmi Excel.

IlepeyeHb OCHOBHOM M [IOMOJHHMTEJIbHOUH Y4eOHOU JuTepatrypbl, UHTEepHeT-pecypcos,
HEeO0XOAUMBIX [IJIS OCBOCHUSI JUCIHUIJIMHBI

OcHoBHas iMTeparypa

1.

Kpewmep, H. 11I. MaremaTuka /Ui MOCTYHAIONINX B SKOHOMUYECKUE U IPYTHE BY3bI : yueOHOE
nocooue / H. I1I. Kpemep, O. I'. Koncrantunosa, M. H. ®punman ; pen. H. I1I. Kpemep. — 8-
e u3l., nepepad. u gon. — Mocksa : FOuutu-/lana, 2017. — 697 c. : tabn., rpad. — Pexum
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IIporpamMmHBbIe NPOAYKTHI

1. GeoGebra Classic
2. Microsoft Office Excel
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