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1. LIEJIb U 3AJJAYM OCBOEHUSI JUCLUIIIMHBI (MOIYJI5T)

1.1

Llens 0cBOEHMS AUCLIUITIMHEI 3aKJII0YAETCs B (POPMUPOBAHNY Yy 00YJAIOIINXCSI 3HAHU U MIPEACTAaBICHUMH, CBA3aHHBIX C
(hopMHpOBaHUEM CHCTEMATU3MPOBAHHBIX 3HAHUH B 00JIaCTH JIEMEHTAPHOW MaTeMaTHKU U €€ METOJIOB.

1.2

3agaun:

1.3

(hopMupoBaHue y 00y4aromUXCcsl MaTEMaTUUECKUX MOHATUIL, IpeACTaBIeHUN 1 yMEeHuUll;

14

MOATOTOBKA K U3YUCHUIO PsAZla CMEKHBIX TUCHUILINH;

1.5

(hopMupoBaHHe YMEHHH I0JIb30BATHCSI MATEMAaTHUECKHUM aIllIapaToM, AVl pealli3alliy HCCIIeA0BaTeNbCKOTO Iporecca Ha
Pa3NUYHBIX 00pa30BaTENBHBIX CTYICHAX B 00JIACTH MaTeMaTHYECKOTO 00pa30BaHUs, BHITIOIHATh y4eOHO-
HCCIIeI0BATENIbCKUE 3a/1a41

2. MECTO JUCHUIIJIUHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJIBbHOM ITPOTPAMMBbI

Iuka (paszern) OIT: [51.0.12

2.1

TpeGoBaHus K NpeABAPUTEIbHON NOATOTOBKE 00y4alOLIerocs:

2.1.1

BBoausIii Kypc MaTEMaTHKI

2.12

Beenenue B l'[pO(beCCI/IOHaJ'H)HyIO JACATCIIbHOCTD

2.13

MeTO,I[BI HAaY4IHOI'O UCCJICTOBaAHUA

214

Bronmsrif kKypc MaTeMaTHKI

2.15

OCHOBEI AJITOpUTMU3AIIUU U IIPOTPaMMHUPOBAHUA

2.1.6

IIporpammuoe obecrieuenne IBM

2.1.7

AJNTOPUTMBI U CTPYKTYPbI JaHHBIX

2.1.8

KOHHGHL{I/II/I COBPEMECHHOI'0 €CTCCTBO3ZHAHUA

2.19

dunocodus

2.2

JMCIMIUIMHBI M PAKTHKY, TSI KOTOPBIX OCBOEHHE IAHHOW THCHUTIINHDBI (MOYJIsI) HEOOXOMMO KaK
npeAlIecTBYOLIee:

221

I[I/ICerTHaﬂ MaTreéMaTHKa

222

Teopust npeodpa3oBaHuil MIOCKOCTH

223

JuddepeHuunanpHpie ypaBHCHHS

224

KonctpykrusHas reomerpus

225

YucnoBbIE CUCTEMBI

226

JuddepenmansHoe ucuuciaeHue GyHKIUNE HECKOJIBKUX EPEMEHHbIX

227

MaremaTnyeckas JIOTUKa U TEOPUs AITOPUTMOB

2238

HpOQKTI/IBHaﬂ TreoMeTpusa

229

ba3n1 manHBIX

2.2.10

BricokoypoBHEBbBIE METO/IBI IPOrPAMMHUPOBAHUS

22.11

KOMHb}OTCprIC CE€TU U UHTCPHET-TCXHOJIOI'NU

2212

OcHoBaHHS TreOMETPUHN U HECBKIINJOBA T'€OMETPUS

2213

Teopus psanoB

2.2.14

JuddepenuunansHas reoMeTpus

2.2.15

HHudopmaniioHHbIe CUCTEMBL

2.2.16

Mertop! U cpecTBa 3aUTHl HHGOpMAaLUK

2.2.17

IIpoexTrpoBanue HHPOPMAITMOHHBIX CHCTEM

2.2.18

TeOpI/Iﬂ BepOﬂTHOCTCﬁ U MaT€MaTU4CCKasd CTaTUCTHUKA

2.2.19

TexHO0TMU IPOrpaMMUPOBAHHSA

2.2.20

Ucropus matematuku

2221

KOM]’[L}OTepHOC MOJCINPOBAaHUE

2222

IIpoexTrpoBaHue n HcciIeNOBaHUE 3aa4d ¢ IPUMEHEHHEM BUPTYaIbHOTO KOHCTpyKTOpa "YKuBas Matemaruka"

2223

Pemenue OJIMMIIMAAHBIX 3a/1a4 110 MaTEMATUKE

2.2.24

BrruucnourenbHas MaremMaTuka

2225

YucneHHbIE METOIBI

2.2.26

Jletnss negarorudeckas IpaKkTUuKa

2227

Meroauka oO0yuenus npeamery "Mudpopmaruka”

2.2.28

OpFaHI/I3aHI/I$I BHey‘-Ie6HOI71 JACATCIIbHOCTHU

2229

Teopwust ancen




2.2.30

TexHomoruu 06y‘-IeHI/I$[ I[eTCfI ¢ 0COOBIMU O6paBOBaTeJ'II>HI>IMI/I HOTpe6HOCT$IMI/I

2231

Opraxu3anys JONOIHUTENLHOr0 00pa3oBanusl (1o nepsoMy mpodumo) OpraHusanus MaTeMaTUYECKUX TYPHUPOB U
OJIMMITHAL,

2232

[Tenarorudeckast mpakTuka

2.2.33

KypcoBas paboTa o maremMaTuke

2234

YuebHas IIpaKTHUKa. HpaKTI/IKyM II0 pCHICHUIO 3aJa4 MOBBIIICHHOMN CII0)KHOCTH

2.2.35

Opl"aHI/BaHI/Iﬂ HpOGKTHOﬁ u y‘{e6HO—I/ICCHeﬂOBaTeJ'H>CKOI71 JACATCIIBHOCTH

2.2.36

[IpakTukym mo pemenuto 3agaq Ha [1K

2237

HpOI/BBOI[CTBeHHaH negarorudeckas ImpaxkTuka

2.2.38

HO}IFOTOBK& K caa4de u caada rocyalapCTBEHHOI'O SK3aMEHa

2.2.39

VYueOHast mpakTHKa HAYYHO-HCCIIeIOBaTeIbCKas paboTa (MoTyueHre MePBUYHBIX HABBIKOB HAYYHO-HCCIIeI0BATEIbCKON
paboThr)

2.2.40

HpOI/BBOI[CTBeHHaH JICTHAA NIEOAarorniccKas IIpaKkTUKa

2241

BeInonHeHe ¥ 3aluTa BhIMTYCKHOW KBATH()UKAIIHOHHOM PaboThI

3. INIAHUPYEMBIE PE3YJIbTATHI OBYYEHHUSA O KAXKIOW JACHUIIIAHE (MOYJIIO),

OBECIHEYUBAIOIIUE JTJOCTUXKEHUE IIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI OBPA3OBATEJIbHOM

IMPOT'PAMMBI

YK-3: Crioco0eH ocymiecTBJIATh COLHAJbHOE B3aMMO/ielicTBHe U PeaIN30BbIBATH CBOIO POJIb B KOMaH/e

VYK-3.2: HﬂaHpreT IMOCJICAOBATCIBHOCTD 1IAroB AJisl JOCTHXKCHUS 3aJaHHOTO pE3yJibTaTa

OIIK-8: CniocodeH ocyniecTBIsATh NeJaroru4ecKyio JesiTeJJbHOCTh HA OCHOBeE CIelHAJbHbIX HAYYHBIX 3HAHMIA

OIIK-8.1: JIeMOHCTpHUpYET ClieIHaIbHbIC HAYYHbIC 3HAHHS B T.4. B IPEAMETHOM 0071acTH

B pe3yabTaTe ocBOeHUS TMCHUILIAHBI 00yYAIOLIUIiCS T0/KeH

3.1

3HaTh:

3.1.1

OCHOBHBIC ITOHATHUSA U CTPOTHUC JOKA3aTCIbCTBA (baKTOB OCHOBHBIX pa3aciIoB Kypca BHGMCHTapHOﬁ MaTEMaTHKH,

3.2

YMeTb:

321

MaTeMaTHYeCKU rpaMOTHO (YOPMYIHPOBATE U JJOTUIECKH CTPOTO JJOKA3BIBATh TEOPEMBI apH()METHKH, TEOMETPHUH, aIreOpsl U
HayaJl aHaJIM3a, UCIIOJIb3yeMbIC B IIKOJILHOM Kypce MaTeMaTHKU MM HEMOCPECTBEHHO IPUMBIKAIOIINX K HEMY;

322

YMETb IPUMEHSTh U3YYEHHYIO TEOPUIO K PELICHHIO 3JIEMEHTapHbBIX apu(METHUECKUX 3a/1a4, FEOMETPUUCCKUX 3a/1a4 Ha
JI0Ka3aTeNIbCTBO, BEIYMCIIEHHE U IOCTPOEHHE, PEIIEHUIO YPABHEHUH U HEPABEHCTB

3.3

Baanern:

33.1

CBO6OI[HO BJIaI€Tb OCHOBHBIMHU OIIPEACIICHUSIMU, (I)OpMyIIaMI/I nu (I)aKTaMI/I BHGMGHTapHOﬁ MaTEMaTHKH,

332

CTaHAAapTHBIMU NPpUEMaMH U TPpAAUIITMOHHBIMU METOJaMH1 PCHICHUS 3a/lad U UMETh HaBbIKH PCUHICHHUSA 3a/1a4 Pa3INIHOI O

YPOBHSA CIIOXKHOCTH.

4. CTPYKTYPA U COJIEP’)KAHUE IUCIUIIIMHBI (MOLYJIS)

Kon HaunmenoBanue pa3aenoB u TeM /Buj | Cemectp / | YacoB | Komneren- | Jlutepatypa | Uutep | Ilpumeuanue
3aHATUS zaHaTus/ Kvbe 107011 aAKT.
Pa3nen 1. YpaBHeHust 1 HepaBeHCTBA

1.1 ToxnecTBeHHbIE TPe0Opa3oBaHUs 3 2 YK-3.2 OIIK JI1.1 0
paMOHANbHBIX U -8.1 JI1.2J12.1J13.1
JPOOHO-PANMOHATLHBIX BEIPXKEHUH 3109233
/JTex/

1.2 ToxnecTBeHHbIE TPeoOpa3oBaHUs 3 2 YK-3.2 OIIK JI1.1 0
paMOHANBHBIX U -8.1 JI1.2J12.1J13.1
JPOOHO-PANMOHATLHBIX BBIPXKEHUH 3109233
Mp/

1.3 ToxnecTBeHHbIE TPeoOpa3oBaHUs 3 4 YK-3.2 OIIK JI1.1 0
palMOHANbHBIX U -8.1 JI1.2J12.1J13.1
IpOOHO-palOHANBHBIX BEIpakeHuit /Cp/ 3109233

1.4 ToxnecTBeHHbIE TPe0Opa3oBaHUs 3 2 YK-3.2 OIIK JI1.1 0
UppalMOHANBHBIX BhIpaskeHuil. /T1p/ -8.1 JI1.2J12.1J13.1

3109233




1.5 ToxnecTBeHHbIE TPe0Opa30BaHUS YK-3.2 OIIK J1.1
HppalrOHaIbHBIX BhIpaxeHuit. /Cp/ -8.1 JI1.2J12.1J13.1
019233
1.6 Mertonpb! peuienus: ypaBHeHui /J1ex/ YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
01939233
1.7 Mertonb! pemienus: ypasuenui /I1p/ YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
0193233
1.8 PanyionanpHble 1 UppalMOHAIIbHBIE YK-3.2 OIIK J1.1
ypaBHEHHS U HepaBeHCTBa /JIek/ -8.1 JI1.2J12.1J13.1
0139233
1.9 PanyonanpHble 1 UppalMOHAIIbHBIE YK-3.2 OIIK J1.1
ypaBHeHHs U HepaBeHcTBa /TIp/ -8.1 JI1.2J12.1J13.1
213233
1.10 PannonaneHble U UppanoHaIbHbIE YK-3.2 OIIK JI1.1
ypaBHeHHs U HepaBeHcTBa /Cp/ -8.1 JI1.2J12.1J13.1
213233
1.11 CucTeMbl pallMOHANbHBIX ypaBHeHul /Cp/ YK-3.2 OIIK JI1.1
-8.1 JI1.2J12.1J13.1
219233
1.12 CucTeMbl pallMOHANILHBIX ypaBHeHu# /T1p/ YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
213233
1.13 TpuroHomerpuueckue GyHKIUH. YK-3.2 OIIK J1.1
[IpeoOpazoBaHHE TPUTOHOMET-PUUYECKUX -8.1 JI1.2J12.1J13.1
BeIpaxkeHHH /JIex/ 213233
1.14 TpuroHomerpuueckue GHyHKIHH. VYK-3.2 OIIK JI1.1
[IpeoOpazoBaHHEe TPUTOHOMETPUYECKUX -8.1 JI1.2J12.1J13.1
BhIpakeHwui /TIp/ 215233
1.15 TpuroHomerpuieckue GyHKIUH. YK-3.2 OIIK J1.1
[IpeoOpazoBaHHE TPUTOHOMETPUYECKUX -8.1 JI1.2J12.1J13.1
BeIpaxxeHuit /Cp/ 213233
1.16 TpuronomeTpudeckie ypaBHEHUS U YK-3.2 OIIK JI1.1
HepaseHcTBa /I1p/ -8.1 JI1.2J12.1J13.1
213233
1.17 OOpaTHbIe TPUTOHOMETPHUYECKHE YK-3.2 OIIK J1.1
ypaBHenust /Cp/ -8.1 JI1.2J12.1J13.1
2109233
1.18 OOpaTHbIe TPUTOHOMETPHUYECKHE YK-3.2 OIIK J1.1
ypaBHEHHUS U HepaBeHcTBa /IIp/ -8.1 JI1.2J12.1J13.1
2109233
1.19 OO0paTHbIe TPUTOHOMETPHUYECKHE YK-3.2 OIIK J1.1
ypaBHEHHUS U HepaBeHcTBa /Cp/ -8.1 JI1.2J12.1J13.1
2109233
1.20 Jlorapudmudeckue u noxasarenbHbIe YK-3.2 OIIK J1.1
ypaBHEHHUS M HepaBeHcTBa /JIek/ -8.1 JI1.2J12.1J13.1

0105233




1.21 Jlorapudmuueckue 1 N0Ka3a-TeIbHble 2 |YK-32 OIIK J1.1
ypaBHeHuUs1 U HepaBeHcTBa /T1p/ -8.1 JI1.2J12.1J13.1
019233
1.22 Jlorapugmuyeckue 1 NoKa3a-TeJIbHbIE 6 |YK-3.2OIIK J1.1
ypaBHeHHUs U HepaBeHcTBa /Cp/ -8.1 JI1.2J12.1J13.1
0193233
1.23 YpaBHEHUSI 1 HEPABEHCTBA C MOYJIEM 2 YK-3.2 OIIK J1.1
/JTex/ -8.1 JI1.2J12.1J13.1
013233
1.24 YpaBHeHUs U HepaBeHCTBa ¢ MoayieM /I1p/ 2 |YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
013233
1.25 YpaBHeHHs 1 HepaBeHCTBa ¢ MotysieM /Cp/ 4 YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
01939233
1.26 YpaBHEHMsI 1 HEPABEHCTBA C TapaMeTpaMu 2 VYK-3.2 OIIK JI1.1
-8.1 JI1.2J12.1J13.1
/J1ex/ 0193233
1.27 YpaBHEHHS U HEPAaBEHCTBA C NTapaMeTpamMu 6 |YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
Mp/ 2139233
1.28 IIpouentsr 20 |VK-3.2 OIIK JI1.1
Pemenue 3anayu Ha IPOLIEHTHI -8.1 JI1.2J12.1J13.1
/Cp/ 213233
1.29 IIpoueHTE 10 [YK-3.2 OIIK JI1.1
Pemenne 3aau Ha IPOIIEHTHI -8.1 JI1.2J12.1J13.1
Mp/ 213233
1.30 KoutponbHas padota /Cp/ 4 |YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
213233
Paznen 2. KomGunatopnka
2.1 MHoxecTBa u onepanuu Haja HUMH /JIex/ 2 YK-3.2 OIIK JI1.1
-8.1 JI1.2J12.1J13.1
213233
2.2 MHoxecTBa u ornepanuu Hajx HuMu /I1p/ 2 VK-3.2 OIIK JI1.1
-8.1 JI1.2J12.1J13.1
2193233
23 IIpaBuna cymmel u npousBeneHus /JIex/ 2 |VK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
013233
2.4 TIpaBuia cymmsl 1 ipousBeaenus /I1p/ 4 VK-3.2 OIIK JI1.1
-8.1 JI1.2J12.1J13.1
2193233
2.5 Pemenne 3agaq /Cp/ 14 [YK-3.2 OIIK J1.1
-8.1 JI1.2J12.1J13.1
019233
2.6 Komb6unaropuka. Pazmerienus, 6 YK-3.2 OIIK J1.1
MepecTaHOBKH, coueTanus. /JIex/ -8.1 JI1.2J12.1J13.1

0105233




2.7 Komb6unaropuka. Pazmemenus, 4 6 |YK-3.2 OIIK J1.1 0
MepecTaHoBKH, coueranus. /TIp/ -8.1 JI1.2J12.1J13.1
019233
2.8 Komb6unaropuka. Pazmemenus, 4 10 |YK-3.2 OIIK J1.1 0
NepecTaHoBKH, couetanus. /Cp/ -8.1 JI1.2J12.1J13.1
01939233
29 Pa3merenue, nepecTaHOBKH C 4 4 |YK-3.2 OIIK J1.1 0
nmoBTopeHusMu /JIek/ -8.1 JI1.2J12.1J13.1
0193233
2.10  |Pa3memieHue,IepecTaHOBKHU C 4 6 |YK-3.2 OIIK J1.1 0
noBropeHusamu /I1p/ -8.1 JI1.2J12.1J13.1
0139233
2.11 Pa3merenne,nepecTaHOBKH © 4 10 |YK-3.2 OIIK J1.1 0
noBropeHusiMu /Cp/ -8.1 JI1.2J12.1J13.1
213233
2.12  |/Ox3amen/ 4 36 |YK-3.2 OIIK J1.1 0
-8.1 JI1.2J12.1713.1
013233

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KontposabHbie BONPOCHI U 3aJaHUSA

[IpomerxyTounast aTTecTarwst

Bomnpocs! 1 3a1anus K 3a4eTy:

. IIpaBuma coeHus ¥ YMHOXKEHIS U UX IPUMEHEHHE AT PelIeHHs] KOMONHATOPHBIX 3a/1ad.

. Coueranus, pa3MelleHNs, IePeCTaHOBKH (0€3 TOBTOPEHUH U ¢ TOBTOPEHUAMU) U (OPMYJIbI UL BEIUMCIECHHS UX YHCIIA.
. bunom HerotoHa

. MatemaTnueckas HHIYKIMS.

. Hanbonpuuii o6mmit nenurens (HOJ) u Hanmensiee obiee kpatHoe (HOK), ux cBoiicTsa.

. ToxxnecTBeHHBIE TPEOOPA30BAHUS PALIUOHATIBHBIX U JPOOHO-PALMOHATBHBIX BBIPAXKEHHI.

. ToxaecTBeHHBIE TIPe0OPa30BaHNS HPPATHOHANBHBIX BBIPAKCHIUH.

. ToxxnecTBeHHBIE TPE0OPA30BAHUS TOKA3ATEIbHBIX U JIOrapu(MUUECKUX BBIPAXKECHUMH.

. DnemeHTapHBIe (QYHKIUH: 00JIACTH ONIPECNICHIS, MHOKECTBA 3HAUCHHH, TpaduKu. Pa3nudHbIe CIIOCOOBI ONpeneNeHNs
9JIEMEHTAPHBIX (QYHKIUIL.

5. Lensle u 1poOHBIE pallMOHANTBHBIE YPaBHCHUS M HEPABEHCTBA C OJHON ITePEeMEHHOM.

6. UpparmoHanabHble YpaBHEHUSI 1 HEPABEHCTBA C OAHOM MepeMEHHOM.

7. YpaBHEHHs U HEPABEHCTBA, COAEPIKALIME IEPEMEHHYIO 0] 3HAKOM MOJIYJIS.

8. Jlorapudmuueckue 1 oKa3aTeNbHble yPaBHEHUS U HEPABEHCTBA.

9. YpaBHEHHs 1 HEPABEHCTBA C IIapaMETPaMHU.

10. Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB C OJJHOM U HECKOJILKUMH MEPEMEHHBIMU.

11. IIpeobpa3zoBaHne TPHTOHOMETPHUECKHX BBIPaYKEHHIH, JOKAa3aTENIbCTBO TOXK/ESCTB H HEPABEHCTB.

12. TpuroHOMETpUUYECKHE yPABHEHUS U HEPABEHCTBA.

13. IIpeoOpa3zoBanue BbIPaXKEHUI ¢ OOPATHBIMY TPUTOHOMETPUUECKUMH (QYHKIMAMHU, 10KA3aTEIbCTBO TOXKAECTB U HEPABEHCTB.
14. YpaBHEeHUS U HEPABEHCTBA C OOPATHBIMHU TPUTOHOMETPUIECKUMH (DYHKITHAMHU.

1. MHOroyrojbHUKH: BBITYKJIbIE, HEBBIIYKIIbIE, 3B€3JUaThle, IPAaBUIbHbIC, BIUCAHHbIE U OIICAH-HBIE.

. 3aMeyaTeNbHbIe TOUKHU 1 JIMHUK B TPEYTONBHUKE.

. l'eomeTpuueckue MecTa TOYEK.

. IIpeoOpa3zoBanus INIOCKOCTH: ABUXKEHUE, IOA00UE, TOMOTETHSL.

. AxcuoMsl crepeomeTpun. BzauMHoe pacrionoxeHue NpsMBbIX U IIIOCKOCTEH.

. ITapannenbHOCTb U NEPIEHAUKYISIPHOCTD IPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

. MHororpanssle yribl. MHOTOIpaHHHKH: BBINYKJIbIC, HEBBITYKJIIbIE, IPABIIIBHEIE, TOIYIPaBHIb-HbIC, 3BE3A4aThIC.

. Tena 1 MoBEpXHOCTU BpalIEHHS.
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5.2. TeMbl NHCBMEHHBIX PadoT

Texymuit KOHTPOJIb YCIIEBAEMOCTH

KonTponbuas pabora

1.Pemuts 3a1aHHOE ypaBHEHUE

2.01na yacTh Kanuraia, cocrosiero u3 1000 nen.en. npuHocut exeroano 30 neH.en. npuobuy, a npyras 24 nes.en. npudsun. Co
BTOPOI 9aCTH MOJTyJaeTCs MPUOBLIG OJHUM MPOLEHTOM O0JbIIe, YeM ¢ nepBoil. CKOJIIBKO IMPOLEHTOB MPUOBLUIH AaeT KaKAas 4acTh?




3. B Hayane roja Ha cuer B Oanke ObU10 BHeceHO 1644 py0., a B KoHIle roga 6610 B3sT0 06patHO 882 py0O. Emie uepes rox Ha cuery
okaszasock 876,3 py6. CKoJIbKO MPOLIEHTOB HAYKMCISECTCS B TOJ?

4. 3aBOJ M3TOTOBISIET HEKOTOPBIE IETANH, CPEH KOTOPHIX 5 % cocraBisroT OpakoBaHHbIe. [Ipu nposepke OTK ordpakosana 6 %
neraneid. CKOJIbKO MPOIIEHTOB Ka4eCTBEHHBIX n3aenuil Obum npusHanbl OTK OpakoBaHHBIMH, ecin 2 % Bcex OpakOBaHHBIX M3/EIUN
OTK mpu3Hana Ka4eCTBEHHBIMH?

5. Cymma kBazipaToB UQp ABy3HauHOro uncia pasHa 13. Eciu oT 3TOr0 uncia oTHATh 9, TO MOJIYyYHM YHUCIIO, 3alICAaHHOE TEMH JKe
nudpamu, Ho B 0OpaTHOM nopsiike. Haiitu uncio.

6. IlpousBeneHne TPETHEro U MIECTOTr0 WICHOB apuMeTnieckoi nporpeccuu pasuo 406. [Ipu neneHuu neBATOro 4ieHa SToi
MPOTPECCUH Ha €€ YEeTBEPTHII WICH B YaCTHOM IIOJIYUUTCS 2, a B ocTaTtke 6. HalimuTe mepBeIif WieH U pa3HOCTh IPOTPECCHH.

7. Haiigure cymMmMy OE€CKOHEUHOW T€OMETPUIECKON TIPOTPECCHH C TIEPBBIM WICHOM 2 M TpeThUM diieHoM 0,5.

8. M3 ropoja A B ropos B Bble3kaeT BEIOCUIICINCT, a Yepe3 3 4. Mocje ero Bbie3na u3 ropoaa B HaBcTpedy eMy BbIe3KaeT
MOTOLMKIIMCT, CKOPOCTH KOTOPOTO B TPH pa3a OoJIbIIIe, 4YeM CKOPOCTh BEIOCUIIEANCTA. BerocuneueT 1 MOTOLMKIINCT BCTPEUAIOTCS
nocpeanHe Mexay A u B. Eciiit 661 MOTOIMKITHCT BBIEXal He uepe3 3, a uepe3 2 4. TOCIe BEJIOCUIISUCTa, TO BCTpeya MPOU30IIlia Obl Ha
15 kM. 6imke k A. HaliTi paccTosiHUEe MEX/y TOPOJIaMH.

9.Hccnenyiite Ha Bo3pacTanue (yObIBaHHE) U HA SIKCTPEMYMBI

GYHKIHIO .

KoHTposbHbIE 33 JaHHsI

Kontponbnas padota Nel.

1.Haiitu nuneiinoe npexacrasienne HOJI uucen 42628 u 33124

2.IlepeBeanTe 3aJTaHHOE YKCIIO & B CHCTEMY CUHMCIICHUS C OCHOBaHHEM g CrIocoOoM nenenust: a = 23467, g=9, g = 5. [IpoBepnTe
MIPaBHIBHOCTH PELICHHS C IOMOIIBIO IECATHYHON CHCTEMBI CUHCIICHHSI.

3.Haiimure HOK tpéx umcen 529, 1541, 1817.

Kontponbhas padora Ne2.

1. C nomouipto nmoaxonsamux apodeit HaiinuTe npubimkeHue K qpodu ¢ Tounoctsio 1o 0,001.

1. Haiitn nmuneitnoe npeacrasnenne HOJI uucen 29719 u 76501

2. IepeBeuTe 3aJaHHOE YHCIIO & B CUCTEMY CUHCIICHUS C OCHOBaHHEM g criocoOoM aenenus: a = 150216, g = 8, g = 4. [IpoBepsTe
MPaBHIBHOCTH PELICHHS C TOMOIIBIO IECATHIHON CHCTEMBI CUHCIICHHSI.

3. Haiigure HOK Tpéx uncen 952, 9911, 2227.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

CM. ©OHJ| OLIEHOUHBIX CPEJICTB B NpuiioxkeHuu K PI1JT

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHHME JMCITUMIIJIMHBI (MOAY JIsI)

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

ABTOPBI, COCTABHTEIH 3arnaBue W3znatenscTBO, rOj
JI1.1 |boromomnos, H. B. Maremaruka: YueOHUK sl TPUKIaHOTO OakaiaBprara Mockga : 3parenscTBo
Boromomnos, H. B. Maremaruka : yaeOHUK TSI IPUKIIATHOTO IOpaiiT, 2019., 2019

Oakanaspuara / H. B. Boromounos, I1. Y. Camoiinenko. — 5-e u3z.,
niepepab. u morn. — Mocksa : U3narensctBo FOpaiit, 2019. — 401
¢. — (baxanasp. [Tpuknaanoii kypc). — ISBN 978-5-534-
07001-9. — Texcer : anexkrporusIit // IBC IOpaiit [caiit]. — URL:
https://biblio-online.ru/bcode/431945 .

JI1.2 |JIrobenxwuii, B. A. JlroGenxkuii, B. A. DnemMeHTapHas MaTeMaTHKa C TOYKA 3PEHHS Mocksa : U3naTeabcTBO
Bhiciiel. OCHOBHbIE NOHATHSA | y4eOHOe mocobue st By3oB / B. A.|IOpaiit, 2019
JIroGenkuit. — 3-e u3n. — Mocksa : U3matensctBo FOpaiit, 2019.
— 538 ¢. — (Boicuiee o6pazoBanue). — ISBN 978-5-534-
10421-9. — Texkcr : anekrponuslit // OBC IOpaiiT [caiit]. — URL:
https://biblio-online.ru/bcode/430003 : yuebHOE ocobue st

BY30B
6.1.2. lonoiHUTEIbHAS TUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBO, TOX
JI2.1 |Beutomos, E..M. Beuromos, E. M. Maremartuka: JIOTHKa, MHOXKECTBA, Mockga : U3znaTenscTBO
[wupokos, J.B. KoMOuHaTopHKa : yueOHoe nocodue aist GakaiaBpuaTa u IOpaiir, 2019. , 2019

cnenuanurera / E. M. Beutomos, /1. B. lllupokos. — 2-¢ u3g. —
Mocksa : MznatensctBo IOpaiit, 2019. — 243 ¢. — (baxanasp u
cnenuanuct). — ISBN 978-5-534-06612-8. — Tekcr :
anektponusii // IBC FOpaiit [caiit]. — URL: https://biblio-
online.ru/bcode/441204 : y4e6. nocobue ais GakanaBpuata u
CreraIuTeTa

6.1.3. IlepeyeHb y4yeOHO-MeTOANMYECKOT0 o0ecreYeHHs /IS CAMOCTOSITeJIbHOM PadoThl 00y4alOIMXCs 10 AUCHMILINHE



https://biblio-online.ru/bcode/431945
https://biblio-online.ru/bcode/430003

ABTOpBI, COCTaBUTCIIN 3aryaBue I/I3Z[aTeJ'H)CTBO, rong

JI3.1 |Tamsmmosa, 3.X. Metoanka GOpMHUPOBAHUS U THATHOCTHKH YHUBEPCAJIbHBIX HabGepexubie YenHs :
y4eOHBIX JIeHcTBUI IpU 00yUEHUU MaTeMaTHKE B OCHOBHOM HabGepexxHoueTHUHCKUI
mKose [DNeKTpoHHBIN pecype] : Y4ueOHO-MeTouuecKoe mocodue |rocy1apcTBeHHbII
/3. X. TI'ansiMoBa. — DNEKTPOH. TEKCTOBBIE JaHHBIE. — HeJarorn4ecKuil yHUBEPCUTET,
Ha6epexxubie Uennsl : HabepexHOUETHUHCKHIA 2019., 2019

TOCYAapCTBEHHBIH Megarorndeckuii yausepcutet, 2019. — 134 c.
— 978-5-98452-174-1. — Pexxum nocryna:
http://www.iprbookshop.ru/81248.html

6.2. ITepeuennb pecypcoB uHGOPMAMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn "MHTepHeT"

D1 |OtkpbIThIi OaHK 3aqaHul MO MaTemartuke http://www.mathnet.ru/

02 |OnexrtponHsblii Katanor 6ubnuorekn HI'TIY. - URL: http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus

93  |Hayunas snextponnas 6udnnoreka eLIBRARY.RU. - URL: https://elibrary.ru

6.3. IlepeyeHb HH(POPMALHOHHBIX TEXHOJIOTHI

6.3.1 IlepeyeHb TULEH3HOHHOTO H CBOOOAHO PACIPOCTPAHIEMOr0 MPOrPaAMMHOI0 00ecrevyeHusi, B TOM YUCJIe 0Te4eCTBEHHOT 0
IDOM3BOICTBA

6.3.1.1| AutuBupycroe nporpammuoe obecnieueHue Kaspersky Endpoint Security mis 6usneca - Cranaaptasiid Band T: 250-499
Node 1 year Educational Renewal License: Jlorosop Ne 2020.2987 ot 21.02.2020

6.3.1.2|Desktop Education ALNG LicSAPk OLVS E 1Y AcademicEdition Enterprise : Jlorosop Ne 2020.13967 ot 27.07. 2020

6.3.1.3|Office 365 ProPlus Open for Students ShrdSvr ALNG Subscriptions VL OLVS NL 1Month AcademicEdition Stdnt
STUUseBnft : Torosop Ne 2020.13967 ot 27.07.2020

6.3.1.4|>KuBas Maremaruka 5.0. (Buptyanbuslii koHCTpyKTOp 110 MaTemaTuke). Windows XP\Vista\7\8\10; MacOS 10.6-10.13 Ha
knacc: JJorosop Ne 2019.10401 ot 31.05.2019

6.3.1.5|Google Chrome: cB000HO pacnpocTpaHsIeMoe IporpaMMHOe obecTieueHue
https://www.google.com/intl/ru/chrome/privacy/eula_text.html

6.3.1.6|Mozilla Firefox: cBoO6oaHO pacripocTpansemoe nporpamMmmaoe obecriedenue https://www.mozilla.org/en-US/MPL/2.0/

6.3.1.7|Hamster ZIP Archiver: cBo60HO pacrpocTpaHsieMoe nporpaMmHoe ooecnieuenue http://hamstersoft.com/eula/

6.3.2 Ilepeyenb mpodeccHOHATBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|3nexkrponno-6ubnaunoreunas cucrema (35C) IPRbooks. - Pexxum mocryna: www.iprbookshop.ru

6.3.2.2|3nekrponnas 6ubnmorednas cucrema «HOpait» - Pexxum mnocryma: https://biblio-online.ru/

6.3.2.3|Undopmanmonnas npaBosas cucrema ['apanT. - Pexxum nocryna: http://www.garant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.1{2-301 Yuebnas aymutopus st mpoBeneHus yaeOHbx 3ausaTuii (423806, Pecniyonuka Tatapcran (Tarapcran), T.
Habepexubie Yennsbl, nep. XKeye3HOOPOKHUKOB, 1. 9A). O00pyI0BaHUE U TEXHUYECKHE CPEICTBA OOYUEHHS: KOMIIBIOTED,
MHTEPaKTHBHAS JI0CKA, IPOEKTOP, YIeOHO-HATIISIHBIE TOCOOHSI.

7.2]2-302 Tlomemenue aist camocTosTenbHOM padoTs! (423806, Peciiybnuka Tarapceran (Tataperan), r. Habepesxxusie UenHsl,
nep. JXKene3HoqOpoXHUKOB, 1. 9A). OGOpyIOBaHHE U TEXHUYECKHE CPEACTBA 00YUEHHUS: KOMIIBIOTEPhI C BO3BMOXKHOCTBIO
HOJKITIOUCHUS K ceTH «VIHTepHeT» U JOCTYIIOM B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTE/IbHYIO CPEay.

7.3(2-309 YueOHast aynuTopHs A IPOBEACHNS yueOHBIX 3aHATHH (423806, Pecriydnuka Tatapcran (TatapcTan), T.
Hab6epexubie Yennsl, niep. XKenezHonopoxkHUKOB, A. 9A). O00pyI0BaHHE U TEXHUYCCKHE CPEACTBA OOYUEHHS: KOMITBIOTED,
9KpaH, IPOEKTOP, 10CKa, yIeOHO-HATTISIHBIE TOCOOUS

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCSA IO OCBOEHHIO JUCHUIIJIMHBI (MOLY JIsA)

Meroanueckue yKazaHUs K JEKIIMOHHBIM 3aHATUSAM

(DyH}IaMCHTaHBHBIM WCTOYHHKOM 3HAHUH SIBIISIOTCS JICKIIUH, KOTOPBIC JOJKHBI CHOCO6CTBOBaTI) BO3HUKHOBCHHUIO U MOAACPIKAHUIO
HHTEpeca K IpeIMeTy, Iy00KOMY YCBOSHHUIO MaTepHalla U akTHBU3ALUU CAMOCTOSTENIbHON paboThl 0Oyuatomuxcs. JIeKImoHHbII
MaTepuall JOJDKCH 6I>ITI) CTPYKTYPUPOBAH B COOTBETCTBUU C JIOTHKOM IMOCTPOCHUA JUCHHUITIIINHBI, HO, B TO )K€ BPEMs, OTBCUATH
TpeOOBaHUAM HATJISITHOCTH U 1ocTyrmHOCTH. Oco00e BHUMaHUE CIeyeT YAEIUTh PACKPHITHIO OCHOBHBIX TEPMUHOB, KOTOpBIE
(bopmupyIOT npodheccCHOHABHBIN A3bIK. be3 TOHUMAaHHUs 3TOTO A3bIKa HEBO3MOXKHO YCIICIIHOE U3yUYCHHUE MpeaMeTa. BaxkHo Taxoke
COIIPOBOKAATH M3JIOKEHUE JIEKIMHA NPAaKTHYECKUMH IIPUMEpPaMH, KOTOpPbIE 3HAYUTEIbHO 00oramaroT 00pa3oBaTeIbHbIN NpoLecc 1
CHOCOOCTBYIOT YCBOCHHUIO MaTepuaa.

I'maBHOE B eproJ1 MOJrOTOBKHU K JIGKIIMOHHBIM 3aHATHAM — HAYYUTHCS METOJIaM CAMOCTOSITEIBHOTO YMCTBEHHOTO TPY/a, CO3HATEIEHO
Pa3BHBaTh CBOM TBOPUYECKUE CIIOCOOHOCTH M OBJIaAEBaTh HABBIKAMH TBOPUYECKON paboThl. 17t 7TOro He0OX0IMMO CTPOTO COOMOAATh
JCHUIUTAHY y4eObl U IoBeeHU . YeTKoe IIIaHUpOBaHHEe CBOETO pabovyero BpeMEHH 1 OTIbIXA SBIISIETCS HEOOXOAUMBIM YCIIOBUEM IS
YCIICIIHOM CaMOCTOSATEIbHOM paboTHI.

B 0cHOBY ero HyXHO IOJIOXKHTh pabo4Ke MPOrpaMMbl H3y4aeMbIX B CEMECTPE JUCLUILIHH.

Kaxmomy oOyuaromiemMycs ClielyeT COCTaBISTh €XKEHEICIBbHBIA U CEMECTPOBBIN IIaHBI PabOTHI, @ TAKXKE TUIAH HA KaKAbIH pabounii
nenb. C Beuepa Bceryia HaJl0 pacupeaessaTh paboTy Ha 3aBTpaIIHU JeHb. B KOHIe KaX/10ro AHA 1es1eco00pa3HO MOJBOJUTH UTOT
paboTHI: TIIATENHEHO MPOBEPHUTH, BCE JIH BBIIOJIHEHO 10 HAMEUEHHOMY IUIaHY, He OBIIO JIM KaKUX-JIM0O0 OTCTYIUIEHHH, a eciu ObLy,



http://www.iprbookshop.ru/81248.html
http://www.mathnet.ru/
http://bibl.ngpi.net:81/cgi-bin/zgate.exe?init+test.xml,simple.xsl+rus
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MO KaKo¥ MPUYUHE 3TO MPOU301LI0. HYKHO OCYIECTBISATh CAMOKOHTPOJIb, KOTOPBIH SBIISIETCSI HEOOXOAUMBIM YCIOBUEM YCICIIHON
yueOsl. Ecii 4T0-TO 0CTaoch HEBBITOJHEHHBIM, HEOOXOMMO M3BICKAaTh BpeMs IS 3aBEPIICHHS 3TOH YacTH paboThl, He yMEHbIIast
00beMa HeJIeTBHOTO IUIaHa.

CamocrostenbHas pabora Ha iekiuud. ClaylaHue U 3auch JISKIUH — CJI0XKHBIA BUJI By30BCKOH ayTUTOpHON paboThl. BHUMarTenbpHOe
CIylIaHKe ¥ KOHCIIEKTHPOBAHUE JICKIUH TPEIIoIaracT HHTCHCHBHYIO YMCTBEHHYIO ISATEINBHOCTh oOydaromerocs. KpaTkue 3amucu
JIEKLIUH, NX KOHCIIEKTUPOBAaHHE TIOMOTaeT YCBOUTH y4eOHbIH MaTeprail. KOHCIIEKT SBIseTCs MOJIEe3HBIM TOTIa, KOT/Ia 3aIlFCAaHO cCaMoe
CYIIECTBEHHOE, OCHOBHOE U CJIEJIAHO 3TO CaMUM 00Yy4aIOIUMCS.

He Hamo cTpeMHThCS 3amucaTh JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCTIEKTHPOBAHUE» MPUHOCUT OOJIBIIIE Bpea, YeM MOJIb3bl. 3alHCh
JICKIIU# PEKOMEHTYETCSl BECTH 10 BO3MOXKHOCTH COOCTBEHHBIMU (hopMyTHpoBKamu. JKenaTebHO 3amich OCYIIECTBISATh Ha OJTHOM
CTpaHUIIE, a CIACIYIONIYIO OCTABISATh AJIS IPOPabOTKH yIeOHOro MaTepraia CaMOCTOSTEFHO B JOMAIIHUX YCIOBHSAX.

KoHCHEKT KUK JTy4lle MOAPa3AeNiaTh Ha MYHKTHI, Taparpadbl, cOOM0as KPaCHYIO CTPOKY. DTOMY B OOJIBIION CTETeHH Oy IyT
CHOCOOCTBOBATH ITyHKTHI IUIAHA JIEKIMH, IPEIOKSHHBIE ITpenoAaBareisiM. [[pHHInuanbsHeIe MeCTa, onpeaeaeH s, opMyIsl 1
JIPYTOe CIEAYET COMPOBOXKIATH 3aMCUAHUSIMU «BAKHO», OCO00 BaYKHO», «XOPOIIO 3aIOMHHUTH» H T.N. MOXHO JIeNaTh 3TO H C
MIOMOIIBIO Pa3HOLBETHBIX MapKepOB WM pydek. Jlydmie ecian oHE OyIyT COOCTBEHHBIMH, YTOOBI HE TIPHUXOANIOCH IPOCHTH UX Y
OITHOKYPCHHUKOB U TEM CaMbIM HE OTBIICKATh UX BO BPEMsI JICKI[HH.

[enecoobpa3Ho pa3paboTaTh COOCTBEHHYIO «MapKorpaduioy (3HaUKH, CHMBOJIBI), COKpAIeHUs clioB. He uitHuM OyneT u u3yveHue
OCHOB cTeHorpaduu. Pabortast Hal KOHCIICKTOM JISKIIUH, BCET/1a HEOOX0AUMO HCIIOJIb30BaTh HE TOJNBKO YIeOHHUK, HO U TY JIUTEPATypYy,
KOTOPYIO IOTIOJTHUTENFHO PEKOMEHI0BAJ JIEKTOpP. FIMEHHO Takas cepbe3Hast, KpOIIOTIINBasl paboTa ¢ JISKIMOHHBIM MaTepHaIoM
MIO3BOJIUT TITyOOKO OBNAAeTh GOPMUPYEMBIMU KOMITETEHIINSIMH.

MGTOZ[I/ILICCKI/IC YKa3aHHus K IPAKTUYCCKHUM  3aHATUAM

3HAYUTENBHYIO POJIb B M3YYEHUH T'€OMETPHHU BBIMOJIHSIOT MPAKTHUYECKHUE 3aHATHS, KOTOPBIE MPU3BAHBL, TIPEX/IE BCETro, 3aKPeIlIATh
TEOpeTHYECKUE 3HAHUS, TIOJTydeHHbIEe B X0 IPOCITYIINBAHUS 1 3aIIOMUHAHMS JISKIIMOHHOTO MaTepraa, O3HAKOMIICHHUS ¢ YIeOHOH 1
HAYYHOM JIUTEPaTypoil, a TaKXKe BBIIIOJIHEHHUS CAMOCTOSTEIBHBIX 3a/laHii. TeM caMbIM MPaKTHYECKHUE 3aHSITUS CIIOCOOCTBYIOT
MOJIYYeHUIO HanOoiee KaueCTBEHHBIX 3HAHMH, TOMOTAIOT NPHOOPECTH HaBBIKU CAMOCTOSTEILHOW pabOTHI.

Metoandeckue yKazaHHs M0 PELICHUIO MPAKTUYECKUX 3aa4, 0(pOPMIICHBI B BUIe COOpHHKA.

[pakTH4ecKkue 3aHATHS OPHEHTUPYIOT MPENOAaBaTeNs U 00YJAIOIIEerocsl HA HHTePAaKTHBHBIN MTPOIIeCC YCBOSHHUS Kypca, Te
paccMaTpUBAIOTCS CIIOKHBIE TPOOJIEMHBIE BOIIPOCHI IPOTPaMMBbl, ¢ 00513aTeIbHBIM UCIIOJIb30BaHUEM Nporpammsl "JKuBas
MaTeMaTHKa". DTO CBA3aHO C OCHOBHOM JTUIAKTUUCCKOW 3a1a4eil MPAKTHUCCKUX 3aHATHI — 00yUCHUIO 00YJAIONIeTOCs PEIICHHIO
0a30BBIX 327124 U (OPMUPOBAHHEM HABBIKOB paOOTHI C BUPTYaJbHBIM KOHCTPYKTOPOM. [10/100HBII MOX01 CTUMYIHPYET
CaMOCTOSITETIFHOE TBOPUECKOE OTHOIIEHHE K TPO(HECCHH U CIIOCOOCTBYET IOITOTOBKE K IPENOAaBATENECKON eI TEbHOCTH.
[Ipoucxoaur oOy4eHHe BBIYUCIUTEIbHBIM HaBBIKaM , IPO(ECCHOHAIA, OPUEHTUPOBAHHOTO HA YMEHHUE HE TOJBKO BBICKA3bIBATH U
OTCTaWBaTh IO3MIMIO, HO ¥ HA MIPUHATHE TOYKHU 3PEHUS ONMOHEHTOB, ITONCKA TPYIIIOBOTO KOHCEHCYCA B PACCMOTPEHUH IPOOIIEMBI.
Ilenbo NpakTUYECKHUX 3aHATUH ABISETCS 3aKpeIyIeHHe, pacliupeHye U yrioyOaeHue 3HaHUH 10 TeMaM JIEKLUi, BbIpaObOTKa HaBBIKOB
penIeHus 3a/1a4, a TakXKe TOHUMaHUe U IPAKTHYECKOE HCIO0Ib30BaHIE MaTEMAaTHIECKIX METOIOB, COCTABILIFOIINX AUCIUTUTUHY.
ITpu BO3HUKHOBEHHUHU 0COOBIX 0OCTOATENHCTB, OCBOCHHE TUCIUIUINHBI OCYIECTBIISIETCS ¢ IPUMEHEHHUEM SJIEKTPOHHOTO O0YUEeHUS U
JICTaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI




