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. HEJIU U 3AJAYHN JUCTIAITJIMHDbI:

Ilenvro ocBoeHUS MUCLUILUIMHBL «Memoovl peuwienus 3a0ay ¢ napamempamuy SBISIETCS
CUCTeMaTH3allisl METOJIOB, MPUEMOB PEILIeHUs 3a/1a4y C mapaMmerpamu, (GOpMHUPOBAHHE yYMEHUM
pean30BaTh JAHHYIO CUCTEMATHU3ALUIO IIPU PELLECHUH 3a/1a4.

3aoauu oucuuniumwl.

— o0ydeHue mpruemMam padoThl HaJl 3a/1a4Ci;

— ¢opMHpoBaHUE TOTPEOHOCTH B 0OOCHOBAHUH BBITIOIHIEMBIX PEIICHUH;

— CO3JIaHHE YCIIOBHM JUIsl OCO3HAHUS CTYIGHTAMH MHOTOOOPAa3HBIX BHYTPUMATEMATHICCKUX CBSI-
3el AMCUUIUIMHBI, HAPSIy CO CBA3SIMH MEXIIPEIMETHBIMH;

— CIIOCOOCTBOBATh OCBOCHUIO YMECHHUS PElIaTh 3aJauu, UCCIICAOBATEILCKOTO XapaKTepa.

Il. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII:

2.1. YyeOHas AuCUMILTAHA OTHOCUTCS K 4acTH, GOPMUPYEMON ydacCTHUKaMU 00pa30BaTEIbHBIX
OTHOIICHUH
2.2. 1ng v3y4yeHHs] NTaHHOW yueOHOW AMCHMILTUHBI (MOJIYJsl) HEOOXOAMMBI 3HAHUS, YMEHUS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONTUMH TACITUTUTHHAMH :

CopepxarenbHble 0COOCHHOCTH Kypca anreOpsl B mpoduibHON 1mikoie, CoaepikaTenb-
HbIE 0COOCHHOCTH Kypca MaTeMaTHYeCKOro aHanu3a B npoduiabHOU mkoie, ComepikareabHbIe
0COOCHHOCTH Kypca reOMeTpuH B MPO(UIHLHON HIKOJIE.

2.3. [lepeuenpb mocienyrOMMX Y4eOHBIX TUCHUIUIAH, ISl KOTOPBIX HEOOXOAWMBI 3HAHUA, yMe-
HUS ¥ HaBBIKH, (POPMHUPYEMBIC TAHHOW YIeOHOM TUCITUTUINHOMN:

Metonuka oOyyeHus: MaTeMaTHKe B 001IeM U mpodeccruoHanbHOM oOpa3oBanuu, IIpo-
eKTHas JIeITeIbHOCTh OOYJaloluXcsi MpU U3yYeHWH MareMaTuku, llegarormdeckasi mpakTHKa,
TexHonornueckas (MPOEKTHO-TEXHOJIOTHYECKasl) TPAKTUKA.



I1l. TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA JUCIHUIIJINHbI:

[lepeueHs MIaHUPYEMBIX PE3yIbTATOB OOYUEHHUS MO JUCIUIUIMHE (MOMIYIIO), COOTHECECHHBIX
WHJIUKATOpaMU JOCTUKEHUS KOMIIETEHIINI

KoMmnerennus NHaukaTopbl KOMIeTeHIH Pe3yabTarsl 00y4e-
HHUSA
IIK-1 NOK-nkl.1: mpeobpa3oBbiBacT Ma- | 3HATH:
CHOCO6€H HCIIOJIL30BaTh TEMATUYCCKUC BBIPAKCHHUA MO OCHOB- |- CTPYKTYPY OCHOBHBLIX BHUAOB OII-
HBIM TIpaBWJIaM, OPMHUPYET 3TH yMe- | pelesIeHH MaTeMaTHYECKUX IOHSI-
OCHOBHEIE MOJIOKEHUS

(byHIaMEHTABHBIX U TPH-
KJIQIHBIX pa3/eioB Mare-
MaTHKH JIJIsl PEUICHUs MPo-
H3BOJIBHBIX TCOPECTUYCCKUX
U MPaKTHYECKUX  3aj1ad,
dbopmupyeT 3Ty CHoco0-
HOCTh y OOYy4Yarommxcs B
nporecce pealn3alnuu oc-
HOBHBIX MW JOIIOJIHHUTCIIb-
HBIX MPOrpamMM OOyuYeHUS
MaTEeMaTHKE Ha COOTBETCT-
BYIOILIEM YPOBHE

HUS Yy 00yJaromuxcsi B polecce pea-
JM3alH OCHOBHBIX M JIOTIOJHHUTEIb-
HBIX IpOrpaMM OOY4YeHMs MaTeMaTH-
K€ Ha COOTBETCTBYIOILIEM YPOBHE.
HNJK-nkl.2: cTpout WHTEpUpETAAN
MaTeMaTHYeCKUX  BBIPAXCHUH B
MPEAMETHBIX O00JIaCTAX M IPAKTHKE,
dopMupyer 3TH yMeHHA y oOydaro-
IUXCS B TPOLECCE peaH3allii OC-
HOBHBIX ¥ JOMNOJHHUTEIBHBIX MpO-
rpaMM OOy4YeHHs MaTeMaTHKe Ha CO-
OTBETCTBYIOIEM YPOBHE.
NJIK-nk1.3: cTpouT MaTeMaTHYECKHUE
MOJETH Uil KOHKPETU3UPOBAHHBIX
00BEKTOB MpPEeIMETHBIX o0acTeld u
MPaKTHKH, GOPMUPYET 3TH YMEHHS Y
o0ydJaromuxcsi B TpoOIEcce peasa-
MM OCHOBHBIX M JIOTOJHHUTEIHHBIX
nporpamMM OoOy4YeHHSI MaTeMaTHKE Ha
COOTBETCTBYIOIIEM YPOBHE.
HNIK-nk1.4 obocHOBBIBaeT mpeobpa-
30BaHUSl ¥ INPUMEHEHUs oOnpejelie-
HUMH, yTBepXKICHUH u mpaBun QyHaa-
MEHTJIbHBIX U IPHUKIAHBIX Pa3/elIoB
MaTEeMaTUKH B PA3JIMYHBIX CUTYAIUsX,
dopmMupyer 3TH yMeHHS Yy oOyuaro-
IUXCAd B IPOLECCe pealnu3aluy Oc-
HOBHBIX ¥ JIOTOJHHUTEIBHBIX MPO-
rpaMM OOydYeHHs MaTeMaTHKe Ha CO-
OTBETCTBYIOIIEM YPOBHE.

THN

- CTPYKTYpY TEOPEM pa3HBIX BHIOB
-CTpOEGHHE ¥ CBOWCTBa OCHOBHBIX
MaTeMaTHYECKHX CTPYKTYPY.
Ymers:

- OTIPENeNSATh CTPYKTYpPY Omperene-
HUS U €T0 COCTABIISIOIINX;

- peamu30BBIBAaTh TOTOBBIC aJTo-
PUTMBI W pa3pabaThIBaTh HOBBIC
IUTS peIIeHUs 33134,

- TpUMEHATH oOIMe MpaBuia mpe-
obpazoBaHus MaTeMaTHYEeCKUX
00BEKTOB.

Baanern:

- OCHOBHBIMHU aJTOpUTMaMH (IIpaBH-
JaM¥) U1 TpeoOpa3oBaHUS OCHOB-
HBIX BHJIOB MaTeMaTHYECKHX OOBEK-
TOB;

- YMEHHSIMH TIPUMEHSTh OCHOBHBIC
OTIPE/ICNICHNS] M TEOPEMBI B Pa3sHBIX
CHUTYaIHsX.

IK-3 cnocoben aHamu3u-
poOBaTh MPOSIBIICHUE YHHU-
BEPCALHOTO XapakTepa
3aKOHOB JIOTUKH B MaTeMa-
TUYECKUX TEOpUSX U WC-
MOJIb30BaTh WX IS Pa3BU-
THSL JIOTUYECKOU KYIbTYpPBI
00ydJaronmxcsi, B TOM YHC-
Jie B MpOLIeCCe peanu3aluu
OCHOBHBIX M JIOINOJHHUTEIb-
HBIX Tporpamm OOyueHUs
MaTeMaTHKEe Ha COOTBETCT-

NAK-nk3.1: ompenenser Jorude-
CKYIO CTPYKTYpY M CBOICTBa MaTeMa-
THYECKUX TEOpHUH, (OPMHUPYET OTH
yYMeHHs y 0OyJarouiuxcs B ITpolecce
peanu3ald OCHOBHBIX W JOIOJIHH-
TENBHBIX MPOTPaMM OOy4eHUs] Mmare-
MaTHKe Ha COOTBETCTBYIOLIEM YpPOB-
He.

MAK-nk3.2: cTpouT U MpeoOpa3oBbI-
BaeT MaTeMaTHYECKHE MOJIENN U T€O-
pUHM B COOTBETCTBHH C 3aKOHAMH JIO-
rHKH, (GQOPMHUPYET 3TH YMEHHUs y 00y-
YaOUINXCS B IPOIIECCE peann3alui
OCHOBHBIX M JIOTIOJHHUTEIBHBIX MPO-

3namo:

- ONHCaHWEe AJTOPUTMOB PpEIICHHUs
TUIOBBIX 3a/1a4, MpPOLECCOB IIO-
CTPOEHHSI THIIOBBIX OOBEKTOB, IO-
Ka3aTeJIbCTB OCHOBHBIX YTBEpIXKIe-
HUIi;

- KJ1accHu(UKAIMU H3y4yaeMbIX 00b-
€KTOB [0 Pa3JIN4YHbIM OCHOBAHHSIM
U T.JI.

Ymemn:

- OTPENEIISITh CTPYKTYPY MPOCTHIX U
CIIOKHBIX CYXAEHUi (popmymnnpo-
BOK OIIPEJEICHUN, YTBEPKIACHUH,
NpaBWI U T.1.)




BYIOIIIEM YPOBHE

rpaMM OOydYeHMs MaTeMaTHKE Ha CO-
OTBETCTBYIOIEM YPOBHE.
NOIK-nk3.3: pemaer Jorudeckue
3a1a4yd ONMMIIMAJHOTO Xapakrepa ¢
NPUMCHCHHEM MaTEeMaTHYeCKHX Me-
TOZOB M (OPMHUPYET 3TH YMEHHS Y
o0ydarolmuxcsi B Mpolecce peanusa-
LM OCHOBHBIX M JIOTOJHHUTEIbHBIX
nporpamMMm OOy4YeHHs] MaTeMaTHKe Ha
COOTBETCTBYIOIIIEM YPOBHE.

-HCHOJIL30BaTh AHAJIOTHIO CBOMWCTB
W aHAJIOTHIO OTHOIICHWH IJIi BEI-
JBUKEHUSI THUIIOTE3 B IpoLEcce
pelieHus 3anad;

- (QopMmynupoBaTh HHIYKTHBHBIC
0000menns  cyxneHud, (QukcH-
PYIOUINX BBHIMIOJHEHUE KaKOT'0-THOO
CBOMCTBa y KJIAaCCOB OJIHOTHITHBIX
0OBEKTOB.

Bnaoemeo:

- ONBITOM TIOCTPOEHHUSI WHTEpIIpeTa-
LMHA MaTeMaTHYeCKUX BBIPAKEHUIL, C
YUETOM HX JIOTHYECKOH CTPYKTYPBHI.

IIK-6 cnocobeH McHonb30-
BaTh COJCpXKAHUE U METO-
JIbl DJIEMEHTApHOW Marema-
TUKM B 00pa3oBareinbHOU
EeITEIbHOCTH

NOK-nk6.1: mnpumeHseT MeTOMAbI
AIIEMEHTAPHON MaTeMaTHKH Uil pe-
IICHUSI TEOPETHYECKUX W IIpaKTHUe-
CKUX 33124 y4eOHOTO M ONUMITHAIHO-
ro XxapakTepa, popMupyer >Tm yme-
HUS y 00yJaroIuxcs B IpoIecce pea-
JIN3ALMH OCHOBHBIX M JIOIOJHHTEND-
HBIX MPOrpaMM OOYYCHHUS] MaTeMaTh-
K€ Ha COOTBETCTBYIOIIEM yPOBHE
NJK-nk6.2: paspabaTeiBacT AuIaK-
THYECKUE U METOJMYCCKUE Marepua-
JIBL JUIL OpTraHu3aIii OOYyUYCHHS pas-
JMYHBIM KOMITOHEHTAaM 3JIEMEHTapHOMH
MaTeMaTHKH, OOOCHOBBEIBas HX Ha-
MIPaBJICHHOCT Ha peau3aliio Tpedo-
BaHuit ®I'OC obmero oopazoBaHus

3namy:

- TTapaMeTphl ONMHCAHHS MaTeMaTH-
YECKUX METOJIOB, IPUMEHSIONIINXCS
IpU PEUIeHUH 3a/1ad C IapaMmeTpa-
MU;

- CyThb OCHOBHBIX METOOB M TpHe-
MOB TIPpHEMOB peIICHMS 3axad c
napameTpamu

- 3HAHMSI METOJIOB PEIICHHS 33134 C
napameTpamu;

Ymems:

- pacro3HaBaTh TUN 33aJa4yH, IIPUEM,
METOJI €€ PEIICHHSI.

- paboTtaTh Haj 3amadei B COOTBET-
CTBHHU C OCHOBHBIMHM 3TallaMH.

- UCTOJIb30BATh METOJBI B MPAKTH-
K€ peIIeHus 3a1ad.

- mogo0paTh MaTrepuan U OpraHu30-
BaTh CAMOCTOSTEIbHYIO padoTy.

- W3JI0XKUTHh CYTh TEOPETUYECKOTrO
BOIIPOCA WM PELICHHs 3a1a4.

- paboTaTh C pPEKOMEHJOBAaHHOMN
y4eOHOI M CIpaBOYHOHN JMTEpaTy-
poii.

Braoemy:

- QHAJUTHYECKUMHU U TpadUuecKH-
MH METOJaMM pEUIeHUs 3a1ad c
rapaMeTpamu

- mpueMamu y4eOHO#H paboThl ¢
3aJa4yaMi Ha Pa3IMYHBIX OTanax
peuieHus 3a1ad;

- mpueMaMu paboThl MO H3YYECHHUIO
y4e0HOT0 MaTepuana.




IV. COJEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

4.1. O0beM TMCUMIJIMHBI M BHAbI Y4eOHOii padoThI

Buj yue6Hoii pa6oTnl Bcero ua- | Cemectp (-bI)
coB / 3a-
YEeTHBIX
3 4
eIMHHUIY
Qun/3204H
AyIuTOpHBIE 3aHATHS (BCEro)
B tom uucie: - - - - -
Jlextuu (JIek)/(Dnextp) 10 10
[Mpaktuyeckue 3austus (I1p)/ (Dmextp) 22 10 12
JIabopatopusie pabotsl (J1ab)
Koncyabrauuu (Konc) 1 - 1
CamocrosTeabHas padora (CP) 84 26 58
Bun npomexytouHoil attectauuu (3a4er, 3K3aMeH), Ok3
yacsl (KonTtpop) 22
Kontpons (KO) 5
*
KonrakTHas pa6ora, Bcero (Konr.pa6) 38 10 28
OO0m1ast TpyA0€MKOCTb: 3a4€THBIC CAUHUIIBI 4 1 3
qachl 144 36 | 108
4.2. ConepxkaHue Y4eOHOT0 MaTepHaia AUCHUILTHHBI (MOTYJIs1)
Ne | HammeHoBaHme pa3iesoB Coaepixanue
n/n U TeM
Pa3znen 1. AHaniuTHUYeCKHe MeTOAbI PeLICeHUs 32124 ¢ NapaMeTpaMHu
1.1. | Tema 1. AHanuTHUECKUN ®opmupoBaHuE NPECTaBICHUN 00 aHAITUTUIECKOM METO-
Croco0 pelieHus TMHEHHBIX | JIe PelleHus JIMHEWHBIX YpaBHEHUH U HEPABEHCTB C Mapa-
yYpaBHEHUW U HEPABEHCTB C | METPOM, (HOPMHUPOBAHKE YMEHUM MOTH30BATHCS IAHHBIM
rnapamMeTpom METOJOM Ha OCHOBE IPUMEHEHUS aJITOPUTMUYECKOTO MO/~
X0/1a K O0y4eHHUI0
1.2. | Tema 2. AHaTUTHYECKHIA dopmupoBaHue NpeCTaBIeHUN 00 aHATUTHIECKOM METO-
Croco0 pereHus IpooHo- Jie pelIeHus IpoOHO-PallMOHANBHBIX YpaBHEHUH C mapa-
palMoOHATBHBIX YPABHEHUH | METpOM, (HOPMHUPOBAHKE YMEHUM MOTH30BATHCS IAHHBIM
Y HEPaBEHCTB C MapameT- METOJOM Ha OCHOBE IPUMEHEHUS aJITOPUTMUYECKOTO MO/~
pom X0/1a K 00y4eHUI0
1.3. | Tema 3. AHanuTHYECKUN dopmupoBaHue MPeCTaBICHUNH 00 aHATUTUHIECKOM METO-
Croco0 pelieHus: ypaBHe- JIe peIIeHUs YPaBHEHUN ¢ ¥ HEPABEHCTB C MOJIYJIEM H C
HUN C ¥ HEPABEHCTB C MO- | TapaMeTpoM, GOPMUPOBAHNE YMEHU MOJIL30BATHCS AaH-
TyJIeM U TTapaMeTpoM HBIM METOJIOM Ha OCHOBE MPUMEHEHHS aJITOPUTMHYECKOTO
MOIX0/1a K 00y4EHUIO




Pasznea 2. 'paduyeckue meToabl penieHus 3a/1a4 ¢ napaMmeTrpamMmu

2.1. | Tema 1. I'paduueckuii cio- | @opMupoBaHue NpeACTaBICHUN O TpadUIeCKOM METO/IE
cO0 pereH s TMHEUHBIX peleH s TMHEWHBIX YPaBHEHUI U HEPABEHCTB C ITapaMeT-
ypaBHEHHI U HEPABEHCTB pamu, GOopMHpPOBaHKE YMEHHH MOJIB30BAThCs JAHHBIM Me-

TOJIOM Ha OCHOBE TIPUMEHEHUS TPAPUUECKUX CXEM pellie-
HUS

2.2. | Tema 2. I'paduueckuii cno- | dopmupoBaHue IPEICTABICHUN 0 TpaQUIeCKOM METOIe
co0 pemeHust JpoOHO- pereHus JpoOHO-PalMOHATIBHBIX YPaBHEHUN U HEpa-
palMoOHABFHBIX YPAaBHEHHI | BEHCTB, JOPMHUPOBAHUE YMEHUH TOIH30BATHCS TAHHBIM
Y HEPaBEHCTB METOZIOM Ha OCHOBE NPUMEHEHUI TPah)UIECKUX CXEM pe-

IICHUS

2.3. . dopmupoBaHUE NPECTABIECHUN O rpauuecKoM METO/E

Tewma 3. I'padpuueckuii crio- PMHD pest pad A
. peleHs ypaBHEHHI U HEPABSHCTB C MOJIYJIEM H C TIapa-

co0 peleHus ypaBHEHUH U N

MeTpoM, GOPMHUPOBAHNE YMEHHI MOJIB30BAThCS JAHHBIM
HEPaBEHCTB C MOAYJIEM U

METOJIOM Ha OCHOBE NMPUMEHEHUS rPpa)uIecKUX CXEM pe-
napameTpamu

TICHHSI

2.4. | Tema 4. MeTo1 reoMeTpH-

YECKUX MECT TOUEK («METO/
o0racTei» B IIIOCKOCTU

x0a)

CyTb MeTOa FEOMETPUUECKUX MeCT ToueK. PopmupoBa-
HUE ymeHul npumensats Meroa I'MT miisa pemenus pas-
JIMYHBIX 3a/laHUH C ITapaMeTpaMu

Pa3zjen 3. ®yHKIHOHAIBbHO-TPadUUeCKHiT MeTO/I pellleHus 3a/1a4 ¢ mapaMeTrpamMu (MCIOJIb-

30BaHHeE Pa3JHYHBIX CBOCTB QyHKIINII)

3.1. | Tema 1. Mcnonb3oBanue
CBOMCTB MOHOTOHHBIX PopMHUpPOBaHNE YMEHUH II0JIB30BATHCS CBOMCTBAMM MOHO-
(GyHKUMH TpU peIIeHUN 3a- | TOHHBIX (YHKLUI PHU peLIeHUH 3ajiay C apaMeTpaMu.
J1a4 ¢ apaMeTpoM

3.2. | Tema 2. Ucnons30oBanue
CBOMCTBA YETHOCTH- dopMHUpOBaHNE YMEHUH MOJIb30BaTHCS CBOWCTBOM YETHO-
HEYETHOCTH (QYHKIMU MIPH | CTU-HEYETHOCTH (PYHKIIMHM [IPH PELISHUH 3a]a4 ¢ rapa-
pELIEeHNN 3aa4 ¢ TapaMeT- | METPaMH.
poM

3.3. | Tema 3. Ucnonbs3zoBanue .

dopmupoBaHUE YMEHUHN UCHOIb30BaHUS HHBAPUAHTHOCTU
MHBAapUaHTHOCTH (CUMMET- .
(cuMMeTpum) BEIpaXXEHUH MPH peIIeHNH 33/]au C apaMer-

PHM) TIpU pEeIIeHUH 3a/1a4 C pai.
apaMeTpoM

3.4. | Tema 4. Ucnonbs3zoBaHue
CBOMCTB KOMITO3UIIUH @opMHpPOBAaHNE YMEHUH IOJIB30BAaThCA CBOWCTBAMM KOM-
(GyHKUMN TpU pelIeHud 3a- | MO3UIMU (GYHKUIUHN MPHU pelIeHuH 3a/1au ¢ apaMeTpaMu.
J1a4 ¢ apaMeTpoM

3.5. | Tema 5. Ucnonp3oBanue

OTrpaHUYEHHOCTU (QYHKIIUU
IIpU PELIECHUH 3a/1a4 C Ta-
pameTpamu

CYTI) METOAa OICHKH B PCHICHUU 3a1a4 C IMapaMETpaMHu.
qDOpMI/IpOBaHI/IC YMCHI/Iﬁ OPpUMCHATH MCTO/J OLICHKU IJIsA
PEIICHUA PA3JIMYHBIX SajlaHI/Iﬁ C mapamMeTpamMu




4.3. Pa3nenbl 4 TeMbI UCHHMILJIMH (MOIYJIeil) M BHIbI 3aHATHIA

Ne

n/n

HaumenoBanue pasae-
Ja/TemMbl

Bunel yueonoii padorsl,

BKJIIOYAsl CAMOCTOSITEJIbHYIO padoTy
ol0yyamommxcs, NPAKTHYECKYIO IOA-
TOTOBKY (TIPH HAJIMYNHU) U TPYA0EM-
KOCTb (B yacax)

Jlek-
MU

IIpakr.
3aHd-
THS

JIao6.
3AHATHA

CPC

Omne-
HOYHDIE
mare-
pHAaIbI

®opmu-
pyemble
KOMIIe-
TeHIUH

(uHauKa-
TOPbI)

Bcero
(B yacax)

Pasznen 1. AHaJuTHYeCKHe METOAbI pelICHUA 3a1a4 €

napaMeTpamMu

11

Tema 1. Ananutnue-
CKHI1 coco0 peuieHus
JINHEUHBIX ypaBHEHUM
U HEpPaBEHCTB C Mapa-
METPOM

1.2

Tema 2. Ananutndye-
CKHH CTOCO0 pemIeHus
JIpoOHO-
palOHAJIBHBIX  ypaB-
HEHUW U HEPABEHCTB C
rapamMeTpoM

1.3

Tema 3. Ananutndye-
CKHH CTIOCO0 pemIeHus
YpPaBHEHUH U Hepa-
BCHCTB C MOAYJIEM H
napameTpoM

Paznen 2. I'paguyeckne MeToabl pelieHUs 32124 €
napaMerpamu

2.1

Tema 1. I'padmyeckwii
CHoco0 pemeHus Ju-
HEWHBIX YpAaBHEHUHN H
HEPaBEHCTB

2.2

Tewma 2. I'paduueckuit
CIoco0 perieHus
IpOOHO-
paluroOHaIbHBIX YpaB-
HEHUU U HEPABEHCTB

2.3

Tema 3. I'paduueckuii
croco0 permeHus
YpaBHEHUH U Hepa-
BEHCTB C MOXYJEM H
napameTpamu

2.4

Tema 4. Metog reo-
METPUYECKUX MECT
Touek («merton obinac-
TeH» B  INIOCKOCTH

xOa)

KOH-
TPOJIb-
Has pa-

oora

[K-1
I1K-3

[1K-6




Paznesn 3. @yHkuMoOHAJBLHO-TPadUUECKHd METO] PellleHUus 3aJa4 ¢ mapaMerpamu

(ucmoJib30BaHMe PA3IMYHBIX CBOWCTB (PYHKIIHIA)

3.1

Tema 1. Hcnonb3oBa-
HHE CBOWCTB MOHO-
TOHHBIX (YHKIMHA TPU
pelieHuy 3amad C Ta-
paMeTpoM

11

3.2

Tema 2. Hcnonb3oBa-
HHE CBOWCTBA YETHO-
CTH-HEYETHOCTH
(GyHKIMU TIpH  pere-
HHAW 3a1ad ¢ TapameT-
pom

11

3.3

Tema 3. Hcmnoaw3oba-
HUE WHBapHUAHTHOCTH
(cummeTpun) Tpu pe-
[IEHUW 3aJlady C Mapa-
METpOM

11

3.4

Tewma 4. Ucnonb3oBa-
HHE CBOMCTB KOMIIO3H-
nuu GYHKIHUN TIpU pe-
IIEHUH 33]a4 C napa-
METPOM

11

3.5

Tema 5. Hcnomp3oBa-
HHUE OTPaHUYCHHOCTH
(GYHKIMU TIpH  perie-
HUU 3a/a4d C TapameT-
pamu

14

OK3aMCH

IK-1
[K-3

[IK-6

17

15

15

15

18

HUTOI'O (B yacax)

10

22

84

116

4.4. Metoau4yeckne YKa3aHUs M0 OPraHU3AIUH CAMOCTOSITEILHOI PadoTHI CTYJI€HTOB

1)
2)

3)
4)

CamocrosiTenbHast paboTa CTy/ICHTOB OPHEHTHPOBAHA HA JTAJIbHEHIIIee COBEPIICHCTBOBA-
HHUE UX YMEHHMH 10 CaMOCTOSITEIbHOMY OBJIAJCHUIO 3HAHUSMH TEOPETUYECKOI0 U MPAKTHYECKO-
ro XapakTepa, oBjaJieHue MpodeccruoHalbHBIMH YMEHUAMU B 00JacTH 00pa3oBaTeNbHOM, BOC-
HUTATENbHOM, KyJbTYpPHO-TIPOCBETUTENBCKOM U HAYYHO-HUCCIIE0BATENILCKOM NeATETbHOCTH:
HCIIOJIB30BAHHUE PA3JIMYHBIX I/IH(bOpMaI_[I/IOHHBIX PECYPCOB AJid BBIITOJIHECHUS 3a)]aHPII>i;
CaMOCTOSITENIbHOE U3yUeHHe HayYHOH, HAyYHO-METOAMYECKON, METOINYECKOI U yueOHOM

JIUTEPATYPHI 110 TEME UCCIEIOBAHUS;

COCTAaBJICHHUEC KOHCIICKTOB U3y4YaCMbIX I/IH(I)OpMaI_[I/IOHHLIX MaTCpHraJIOB;
BBITIOJTHCHUE MHAWBHUAYAJIbHBIX CEMCCTPOBBIX SallaHHfI, ux O(i)OpMJ'IeHI/Ie " MnpeacTaBslic-

HUC.




V. YYEBHO-METOAUYECKOE U UH®POPMAIIMOHHOE OBECIIEYEHUE JUCHUILIN-
HbI:

a) OCHOBHAs JIMTepaTrypa:

1. Jamunrep, B. A. 3agaun ¢ mapamerpamu [ DIIeKTpOHHBIH pecypc] : yaeOHoe mocodue / B. A. anun-
rep. - DIeKTpoH. TeKcToBble AaH. - Omck : OMITIY, 2012. - 961 c. - ObC "Jlanp". - Heorpanuu. goctyi. -
ISBN 978-5-904947-19-2 :

2.  Jlanunrep, Buktop AnekceeBud. 3amaun ¢ mapamerpamu B 2 4. Yacth 1 [DnekTpoHHBIH pecypc] :
yuebHoe mocobue st By30B / B. A. Jlanunrep. - 2-¢ U3/, HCIpP. U JOI. - DISKTPOH. TEKCTOBBIC JaH. -
MockBa : [HOpaiir, 2023. - 466 c¢. - (Bwiciee oOpa3zoBanue). - Pexum  gocryma:
https://urait.ru/bcode/520403, https://urait.ru/book/cover/24ACA89B-8B35-43A3-98A5-
AF43BE2741B3. - OBC "IOpaiit". - neorpanmd. moctyn. - ISBN 978-5-534-15073-5 : 1419.00 p.
URL: https://urait.ru/bcode/520403 (nata oopamenus: 01.02.2023).

3. [Janunrep, Buktop AnekceeBud. 3amaun ¢ napamerpamu B 2 4. Yacte 2 [DnekTpoHHBINA pecypce] :
yaeOHoe mocobue ais By3oB / B. A. Jlamunarep. - 2-€ u34., UCHpP. U AOM. - DJIEKTPOH. TEKCTOBBIE JaH. -
MockBa : HOpaiir, 2023. - 501 c¢. - (Bsicmee o6pa3zoBanme). - Pexum gocryma:
https://urait.ru/bcode/520404, https://urait.ru/book/cover/1IFECD45D-CACO0-4A15-8D03-
1E8439860D70. - OBC "IOpaiit". - Heorpanuy. mocrtym. - ISBN 978-5-534-15071-1 : 1519.00 p.
URL.: https://urait.ru/bcode/520404 (nara obpamienus: 01.02.2023).

4. Bnagumupckuii, bopuc Muxaiouu. Matemaruka. Oommit kypc [Teker] : yueOnuk / b. M. Bna-
JuMupcekuid. - U3a. 3-e, crep. - CII6. : Jlanb, 2006. - 960 c. - ISBN 5-8114-0445-X : Dx3emmspos - 20

5. Poamonos, Errennit Muxaiinosnd. MaremaTtunka. Pemenue 3amgau ¢ mapamerpamu [Teker] : mocobOue
Jutst moctynaronux B By3sl / E. M. Ponnonos. - M. : HII DHAC, 2006. - 216 c. - ISBN 5-93196-565-3 :
BCero 2

6. Bwunenknn, Haym SlkoBneBmu. DnemeHTapHas maremarmka [Tekct] : ydeb. mocobue mias CTy/I.-
3aouynnkoB / H. 5. Bunenkun, B. H. JlutBunenko, A. I'. Mopakosud. - Hapodomunuck : Axamemus, 2004.
- 222 ¢. - Dx3eMIusIpoB - 30

7. HoOpemmaa, U. B. DrnemenTtapHas maTemarnka [DIEKTPOHHBIA pecypc| : ydeOHO-METOaudecKoe
nocobue / . B. loOpeiauna, H. M. HcaeBa, H. B. CopokuHa. - DneKTpoH. TeKCTOBbIe AaH. - Tyna :
TIT1Y, 2018. - 95 ¢. - OBC "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-6041454-8-7 :

0) AOMOJIHUTEIbHASA JIUTepaTypa:

B) epHOANYECKHE U3TaAHUSA -
) CHUCOK aBTOPCKUX METOAMYECKUX Pa3padoToK: -
a) 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE U OMCKOBbIE CUCTEMbI

OOO»bubnuoTex» Anpec nocrymna: https://isu.bibliotech.ru/

3BbC «M3paTenbcTBO «JlaHb» Aapec mocryna: http://e.lanbook.com/

3BC «PykoHT» Anpec goctyna: http://rucont.ru

3BC «Albyke» Aapec noctyna: http://ibooks.ru/

3b «Bubnunoteka CoepbaHka» Anpec nocryna: http://sberbanklib.ru/

NUC «EanHoe OKHO gocTyna k obpa3oBaTenbHbIM pecypcam» Anpec TocTyma:
®enepasibHBIN rOCYJapCTBEHHBIM 00pa30BaTENbHBIN CTAHIAPT BHICIIET0 00pa30BaHUs
HarnpasieHus noarotoBku 44.03.01 — «Ilemarorndeckoe obpazoBaHue»: [DIEKTPOHHBIN
pecype]. — URL: http://www.edu.ru/abitur/act.82/index.php#, NuauBumyanbHblii He-
OTpaHUYEHHBIN A0CTYN [ DNEKTPOHHBIN pecypc].

NoakowhE



https://isu.bibliotech.ru/
http://library.isu.ru/ru/resources/edu_resources/e.lanbook.html
http://e.lanbook.com/
http://library.isu.ru/ru/resources/edu_resources/rucont.html
http://rucont.ru/
http://library.isu.ru/ru/resources/edu_resources/ibooks.html
http://ibooks.ru/
http://library.isu.ru/ru/resources/edu_resources/sber.html
http://sberbanklib.ru/
http://library.isu.ru/ru/resources/edu_resources/window_edu.html
http://www.edu.ru/abitur/act.82/index.php

VI.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIIMHBI
6.1. Ilomemenuss u 06opy10Banne

[Tomemienust — ydeOHbIC ayTUTOPUU UIS MIPOBEACHUS YUEOHBIX 3aHATHH, MPETyCMOTPEH-
HbIX yueOHbIM M1aHoM OITOIT BO Maructpatypsl, ocHaIeHbl 000pYA0BaHUEM U TEXHUYECKUMU
CpeAcTBaMu O0y4YEeHHUS.

[TomemeHust Ajis caMOCTOSATENbHON PaOOTHl O0YYAIOUIMXCS OCHAIIEHbl KOMIIbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO TOAKIIOUEHHS K cetu «MHTepHeT» M obecredeHneM AO0CTyna B
3JIEKTPOHHYIO HHPOpMAIIMOHHO-00pa3zoBarenbhyto cpeny @PI'bOY BO «UT'Y».

CriennanbHble TOMELICHUS:
- yueOHasl ayIuTOpus JJIsl IPOBENEHUS 3aHATUI JEKIMOHHOIO TUIIA, CEMUHAPCKOr0 THUIIA, IPYII-
MOBBIX U MHIUBUAYAIBHBIX KOHCYJIbTAUI, TEKYILEr0 KOHTPOJIS
Aymutopus Ha 60 mocaJOYHBIX MECT, YKOMIUIEKTOBAaHA CHEIHMAIM3HMPOBAHHON y4yeOHOW mebe-
JbI0 U TEXHUYECKUMHU CPEICTBAMHU OOYUYEHHs, CIyXKaIIUMU AJIs IpeAcTaBiIeHus UHpopMaluu B
0O0JIBbIION ayUTOPHHU:

Oo6opynoBanue

Kononku aktuBueie MicroLab 3KII[ 3 nepeBo ¢ BHemHum ycunurenem, komibiorep Celeron J
352, xomnerorepHslii ctoia (1400*700*800) onbxa, npoexktop XGA Ben(QQ PB

[Tomemenue (KOMIBIOTEPHBIN Kiacc) Ha 38 MOCaJ0YHBIX MECT, OCHAIIEHO KOMITBIOTEPHOU TeX-
HUKOW C BO3MOKHOCTBIO MOJKII0UeHUs K ceT "MHTepHeT" u o0ecrnedeH TOCTYI B 3JIEKTPOHHYIO
uH(pOpMalMOHHO-00pa3oBaTenbHyl0 cpeny opranusauuu: Kommerorep Z-Comp Core 2 Duo
E7400 (Cucremusiii 6110k B koMiuiekte, Mouutop Samsung 743N)-38 wr; Kommyrarop DGS
1018 D; Kommyrarop 8 port Compex DSG1008 E-net Switch;

Kommyrarop DES-1226G 24*10XMb noptos2*SFP HeorpannuenHslii foctyn k ceti HTepHeT.

6.2. J/IuneH3MOHHOE MPOrpaMMHoOe odecrevyeHne

Windows XP (Homep JIuniensun Microsoft 19683056)

AntuBupyc Kaspersky (®opyc KonrpaktNe04-114-16 ot 14H056ps2016r KES Cuer NePCILI3-
000147 u AKT o123H0s16ps 20161 JInuNe1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

MSOffice2007 (Homep JTunensuu Microsoft 43364238)

7-zip (GNU LGPL)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)

XnView MP (GecrutatHast 17151 HEKOMMEPYECKOTO W/HITH 00pa30BaTeIbHOTO HCIIOIb30BAHMS)
Acrobat Reader DC (YcnoBus npaBoo0OiagaTens

YcnoBus UCIIOJTb30BaHHUSI o CCBLIKE: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_ WWEULA-en_US-
20150407 _1357.pdf)

windows 7 (JloroBop Ne03-015-16

[Tonnucka Ne1204045827)

AntuBupyc Kaspersky (®opyc KourpaktNe04-114-16 ot 14H056ps2016r KES Cuer NePCILI3-
000147 u AKT o123H0510ps 20161 JInuNe1B08161103014721370444)

LibreOffice (LGPL-3.0, MPL 2.0)

PeaZip (GNU GPL, GNU LGPL)

MSOffice2007 (Homep JIunensun Microsoft 43364238)

VLC (L-GPL-2.1+)

Mozilla Firefox (GNU GPL, GNU LGPL)

WinDjView (GNU GPL)



XnView MP (GecrutatHast A1 HEKOMMEPYECKOTO W/HITH 00pa3oBaTeIbHOTO HCIIOIb30BAHMS)
Acrobat Reader DC (YcnoBust mpaBooGagaress

YcnoBus UCIIOJIb30BaHHUSI o CCBLIKE: http://wwwimages.adobe.com/
content/dam/acom/en/legal/licenses-terms/pdf/PlatformClients PC_WWEULA-en_US-
20150407_1357.pdf)

SMART NoteBook (Hamnure MHTEpaKTHBHOM JOCKH aBTOMATHYECKH IPEIOCTABISACT JIMIICH-
3uto Ha poaykT SMART NoteBook SMART Notebook Software license)

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B o6pa3oBarenbHOM MpoIecce UCIONb3YIOTCA aKTHBHBIC M MHTEPAKTHBHBIE (HOPMBI TIPO-
BesteHus 3aHATHH (/ucKyccusi, TpoOIIEeMHBIH METOJl, YaCTHYHO-TIOMCKOBBIH, TEXHOJOTUS (op-
MHUPOBaHHUS HAYYHO-HUCCIIEJOBATEIBCKON JEITEIBHOCTH CTYAEHTOB (TMPOBEJCHHE YYeOHOTO HC-
CIIC/IOBaHUS, BBIOOP MOJICNIM MHTEPIIPETAMU MOJTYYCHHBIX TaHHBIX, MPEACTaBICHUE Pe3yNbTa-
TOB Y4eOHOTO HCCIIEIOBaHMA), pa300p KOHKPETHBIX CHUTYAIHMid, TPYIOBBIE TUCKYCCHH), Pa3BU-
BAIOIME Y 00YYaIONINXCS HAaBBIKOB KOMaHIHON paOOThI, MEXKIMYHOCTHOH KOMMYHUKAIUH, TIPH-
HSTHSI PEILICHHUH, JIMACPCKUX Ka4eCcTB M (POPMUPYIONIHE KOMIIETEHIIUH.

VIII.OHEHOYHBIE MATEPUAJIBI U151 TEKYIIEI'O KOHTPOJISI YCIIEBAEMO-
CTHU Y TIPOMEXKYTOUYHOM ATTECTAIIAM

@OoH/ OLIEHOYHBIX MaTepHaJIOB MO JUCLUIUIMHE I MIPOBEPKH CPOPMHUPOBAHHOCTH KOM-
NETeHIUI ¥ UX WHAWKATOPOB COACPKUTCS B OTAeNbHOM (paiine. Onucanue mokasareseid, KpuTe-
pHMEB U IIKaJbl OLIEHKU OLIEHOYHBIX CPEJCTB COAEPKUTCS B ydeOHOM nocobuu: berukosa O.U.,
HymnaroBa 3.A. OueHka y4eOHBIX JOCTIKEHHH CTYJCHTOB B PaMKaX KOMIIETEHTHOCTHOTO II0/I-
xofa. Yactp 1[Teker]: yueOnoe nocodue./ O.U. berukona, 3.A. lynatosa. — Upkyrck: OO0 U3-
nmarenbcTBO «OtTHCKY, 2017 — 108 C.

8.1. OneHouHble MaTepuaJbl 1JI IPOBECACHUS TCKYIHICT0 KOHTPOJIA YCIIEBAEMOCTH

Tembt npogepounbIX U KOHMPOJILHBLIX PAOOM:
Jlemoncmpayuonnvle eapuanmal

Pa3znen 1. AHanuTHyecKrue METOABI PELICHUs 32124 ¢ NapaMeTpaMHu
KonrponbHas pabora
1) Haiinute Bce 3HaueHUs MapameTpa a, NpU KaXAOM M3 KOTOPbIX YypaBHEHUE

(a+ 1)X2 —2(a—1)x—2a+1=0 wumeer ABa PA3TUYHBIX KOPHS, KaXKIBI HX KOTOPHIX MEHBIIE
2

2) Pemmure ypaBuenne V4 —6-2* +1=2"-a.

3) Ilpu kakux 3HAYEHHWSAX a ypaBHeHue l0Qg m(ZXZ — X+ 3)= 210954y44 (X2 +2X+ 1) UMeeT

€IMHCTBEHHOE pelieHue?
a-1_ 2X+7

X+6  (x+2)° —x—22

4) HpI/I KaKuX 3HAYCHUAX a BCC PCHICHUA YPABHCHUS HCIIOJIOXKUTCIIb-

HbBI?
5) Haiinure Bce 3HaueHUs mapaMmeTpa a, Uil KaXJA0ro UX KOTOPbIX UMEET €AMHCTBEHHBIN KOPEHb

ypaBHEHHUE X2 +(a—4)2 :|x—a+4|+

X+a—4

Pazgen 2. 'padpuyeckue meToabl pelieHUs 3a/1a4 ¢ napaMmeTrpamMmu
Konmponvnasa paboma



1) Haiinute Bce 3Ha4eHMsI MapaMeTpa a , IpU KOTOPBIX CUCTEMA HEPABEHCTB
y2 4+ xy—4x—9y+20=0
y=aX+ 1 HMECT CIMHCTBECHHOC PCHICHUC.

X>2

2) Haiinurte Bce 3HaYeHMsI IApaMETPa @, IPU KOTOPBIX CUCTEMA HEPABEHCTB

5a—-15
(x—4a—-1)> +(y-a-1)>? L15a-15]
2 HUMECT CIMHCTBCHHOC PCHICHUC.
X—2y>-1
3) HaiinuTte Bce 3HaUeHMs MapaMeTpa @, MPU KaKJI0M U3 KOTOPBIX CUCTEMA
2
ax+ 2a2 >0
ax—2+a HE MMEET PEIICHUIA.
5
ax+a>—
4

4) HaiinuTe BCe 3HAYEHUS IapaMeTpa a , MPH KaXIOM U3 KOTOPBIX CHCTEMa YpaBHCHU I
(x|-5) +(y-4)* =4
MMECT POBHO TPHU pEIICHMUSI.
(x+2)2 +y2 = a2

5) Jls KaXJI0ro 3HaYeHUs napaMerpa a peluTe HEPaBEHCTBO
(x2 —(a+2)x—2a% +4afN1-x<0

Pa3nes 3. PaziimuHble THIIBI 32JaHMI ¢ MapaMeTpaM#
IIposepounas paboma
1) Haiigute HauOosiblliee 3HAYCHUE TMapaMeTrpa 4, TMPU  KOTOPOM  ypaBHEHUE

X(\/l— 9x% + 3\/4 —x? ) =a HMMeeT XOTs Obl OJIUH KOPEHb

2) Haiigute Bce Lenble 3HAYEHUS napameTpa a, IIpU KaXIOM H3 KOTOPBIX YpPaBHCHHUC

2x" —4x® +11x° —18x* + 25x3 — 2(a+ 16 )x? + 25x —5a— 23 =0 umeeT XOTs GBI OMMH LEMbIii
KOpPEHb.

8.2. OneHouHble MaTepuaJabl 1JIs1 l'[pOMC)KyTO‘IHOﬁ aTTeCTallui B (bopMe IK3aMcCHa.

3agaHus K 3K3aMeHy
1) Haiigute Bce 3HAa4YeHWs Hapamerpa «, TMpPU KaXKIOM M3 KOTOPBIX CHCTeMa YpaBHEHHIH

(x—3a+1)? +(y+4a-2)>=36
(x-2a+4)? +(y+2a+2)* =1
2) Haiinute Bce 3HaUeHHs apameTpa d, P KaXJI0M U3 KOTOPBIX CHCTeMa YpaBHEHUI

x> +(y-2a+5)° =4
y+a=x|+5

HUMECT CAUHCTBCHHOC PCHICHUC.

HMECT POBHO TPHU PCHICHUA.

3) Haiitu Bce 3HaUeHHS @, IPU KaXKIOM U3 KOTOPBIX BCSAKOE PEIICHHE HEPABEHCTBA
x> +a’—3a < a(@2x—3)+4 Gyxer u peuieHueM HepaBeHCTBa — X- + (2a —1)x +2a> 0.

4) Haiigure BCe 3HAYCHUS TapaMeTpa ¢ , MPH KKIOM M3 KOTOPBIX KaXI0€ PElIeHUEe HepPaBeH-
2

5X
crea log T+ X |>2 sBISeTCS U pelIeHHEeM HEPaBeHCTBA 2a’x% +(a* —2k-a%>0 .
1+—
2



JlokymeHT cocTaBiieH B cooTBeTcTBUH ¢ TpeboBanusMu OI'OC no nampasnenuto 44.03.05 «lle-
Jarorudeckoe odpazoBaHue» (C ABYMS MPOQWISAMHU TMOATOTOBKH), YTBEPXKIEHHOTO MPHKA30M
MunucrepcTBa oOpa3oBanus M Hayku PD ot 22 deBpans ot 22 despans 2018 r. N 126
"O0 yTBepxkIeHUU (elepalbHOTO TOCYIapCTBEHHOTO O0pa30BaTENbHOIO CTAHIAPTa BBICIIETO
o0Opa3oBaHus - MarucTparypa 1o HAIPaBICHUIO MOJIFOTOBKU
44.04.01 IMenaroruyeckoe obpazoBaHue™)»

ABTop nporpammbl: CBeriiana BagumoBHa AptembeBa, K.¢.-M.H., JOLUEHT Kadeapsl MaTeMaTH-
KM ¥ MeToukn o0yuenus Mmaremaruke [IM1 ®I'BOY BO «UT'Y»

BynnukoBa Onpra CepreeBHa, K.().-M.H., TOLEHT Kadeapbl MATEMaTUKH U METOAUKH OOyYCHHS
matemartuke [IM ®I'BOY BO «T'Y»

Hacrosimmasi nporpaMMa He MO:KeT ObITH BOCIIPOM3Be/leHa HU B Kakoii (popme 0e3 nmpensa-
PUTEJIbHOr0 MUCHbMEHHOI0 pa3penienns kKadgeapbi-pa3padoTunKa NpPorpamMmbl.
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