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1. TACIIOPT PABOYEN NPOT'PAMMBI YYEBHOM JUCIHUATILIVHBI
B/1.02 MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A, TEOMETPUSA

1.1. ObsnacTb NpuMeHEeHUsI NPOTrPaMMbI

PaGouas nporpamma yue6Hoi aucuumiaunsl bJ[. 02 MATEMATUKA: AJITEBPA,
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A, TEOMETPUS saBaseTcs dacTbio
IIPOTrpaMMBbl MOATOTOBKY CIIELUAIUCTOB cpeaHero 3BeHa B coorserctBuu ¢ GPI'OC CIIO
no cnernuaibHocTH44.02.01 [JomkonsHOE 00pa3oBaHue.

1.2. MecTo y4eOHO# JUCHUIIMHBI B CTPYKTYpe NPOTrPaMMBbl MOATOTOBKHU

CIEeNMAJIUCTOB CPeHero 3BeHa

VYyeOnas guciumiauHa «Martemaruka: aiareOpa M Hadaja MaTeMaTH4yecKOTro
aHalln3a; TeOMEeTpUs» SBISETCS Yy4eOHbIM NPEAMETOM 00s3aTeNbHONU MpPEeIMETHOU
obnactu «Marematuka u uHpopmaruka»y GI'OC cpennero oduiero o6pa3oBaHusl.

B  npodeccuonanbHbIx  00pa3oBaTeNbHBIX  OpPTaHU3ALMAX, PEATU3YIOLIUX
0o0pa30BaTeNIbHYI0 MPOrpaMMy cCpelHero oOiiero oOpa3oBaHMs B IpeneiaX OCBOCHHUSA
OIIOIl CIIO Ha O6a3e ocHOBHOro ooOmero oOpa3oBaHMs, YydyeOHas IUCUUIUIMHA
«Matematuka» u3ydaercs B 00meoOpazoBaTelbHOM IMkie ydeOHoro miana OIIOIT
CIIO nHa 0a3e OCHOBHOro oOmIEro OOpa30BaHUsl C MOJYYEHHEM CpEJHEro OOIIEero
obpazoanus (B Tom uucine [MIICC3).

B yueOnom munane cneunanbHocTd 44.02.01 JlomkonbHoe oOpa3zoBaHue ydeOHas
oUcuMIinHa «Marematuka: anredpa M Hadajla MaTeMaTHUYecKoro aHalu3a; TeOMETpUs
BXOJIUT B COCTaB 00IIMX 00111€00pa30BaTeIbHbIX y4€OHbBIX AUCLMILINH, OPMUPYEMBIX U3
o0s3aTenbHbIX npeaMeTHhIX obsacteit @I'OC cpegHero obmiero oOpa3oBaHus, Ui
npodeccuit  CIIO wmnm  cnenumansHocTeir  CIIO  cooTBercTByrOmero  mnpoduis
npodeccuoHaIbHOTO0 00pa30BaHUsL.

1.3. TpeGoBaHusi K pe3ybTraTaM 0CBOCHHS Y4eOHO! AUCHUIIUHBI:

TpeboBaHus K MpeIMETHBIM pe3ylibTaTaM OCBOEHHUsI 0a30BOro Kypca MaTeMaTHKU
JOJIKHBI OTPaXKaTh:

- c(hOpMUPOBAHHOCTb TMPEACTABIEHUI O MaTeMaTUKe KaK YacTd MHUPOBOMH
KYJABTYPhl U O MECT€ MaTeMaTUKH B COBPEMEHHOM LIMBHJIM3ALMU, O CIIOCO0AX OMHCAHMS
Ha MaTeMaTHYECKOM S3bIKE SIBJICHUH PEAJIbHOTO MUDa;

- c(OpPMUPOBAHHOCTh MpPEJICTAaBICHUA O MATEMAaTUYECKUX MOHATUSIX KaK O
BOKHEHIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJIIIOIIMX ONMMUCHIBATE M M3Yy4aTh Pa3HbIC
IIPOLIECCHl M SBJICHUS; ITOHMMAaHHE BO3MOXXHOCTHM aKCHOMAaTHYECKOIO IOCTPOCHMS
MaTeMaTUYECKHUX TEOPUH;

- BJIQJICHHE METOJaMHU JOKa3aTelIbCTB M QJITOPUTMOB DEIICHHS; YMEHUE HUX
IIPUMEHSATD, IPOBOAUTH 10KA3ATEIIBHBIE PACCYKICHHSI B XO/1€ PEILICHUS 3a/1a4;

- BIQJEHUE CTaHAApPTHBIMM [PHUEMAMH  pPEIICHUS  pPalUOHAJIBHBIX U
VppallMOHAIIBHBIX, MOKA3aTENIbHBIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUN H
HEPaBEHCTB, UX CUCTEM;

- c(OpMHPOBAaHHOCTh MPEJCTaBICHUNH 00 OCHOBHBIX MOHSATUAX, HUJEAX U METOAax
MaTeMaTHYECKOTO aHaJIN3a;

- BIAQJCHUE OCHOBHBIMH TOHSTHAMHM O IUIOCKHX M IPOCTPAHCTBEHHBIX
reOMETpUYECKUX (urypax, HMX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHHUS
pacro3HaBaTh Ha yepTeXkaxX, MOJAEIAX M B pEaTbHOM MHUpPE I'€OMETpUYECKUue (PUrypsi;



NPUMEHEHUE HM3YyYEHHBIX CBOMCTB reoMeTpudyeckux (uryp um ¢opmyn A peuieHus
reOMETPUYECKUX 33134 U 33Ja4 C MPAKTUYECKUM COZECpPKAHUEM;

- c(opMHpPOBAaHHOCTh MPEACTABIEHUN O Mpoleccax M SBICHUAX, HMEIOUIMX
BEPOSATHOCTHBIM XapakTep, O CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B peajbHOM MHpE, 00
OCHOBHBIX TMOHSTHUSAX JJIEMEHTAPHOM TEOPUH BEPOATHOCTEH; YMEHMH HaXOAuTh U
OLICHMBATh BEPOSTHOCTH HACTYIUIEHUST COOBITUM B MPOCTEHIIMX MNPaKTHYECKUX
CUTYallUsIX ¥ OCHOBHBIE XapaKTEPUCTUKU CIIydalHbIX BEJIUYUH;

- BJIQJICHHE HaBBIKAMH MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM IMpHU
pelIeHny 3ajay.

B pesynbraTe 0cBOEHUS AUCUUIIIIMHBI CTYACHTHI 1OJKHBI

3HATh:

— OCHOBHBIE OIPE/IEJICHNUs, TEOPEMBI U aJITOPUTMBI;

- OCHOBHBIE ATalbl Pa3BUTUS MAaTEeMAaTHUYECKOW HayKH, 0a30Bbl€ 3aKOHOMEPHOCTHU
B3aMMO/IEMCTBUS MAaTEMATUKHU C APYTUMH HayKaMH U UCKYCCTBOM;

- OCHOBHBIE MaTe€MaTU4YeCKHE TOHATUS W METOAbl pelleHus 0a30BBIX
MaTeMaTHYeCKHUX 3a/1a4, pacCMaTPUBAEMBbIX B PaMKaX JUCLMILIUHBL;

- OCHOBHBIE MOHATHS U METOJIbl MATEMaTUYECKOTO aHaIN3a;

- OCHOBHBIE YMCJIEHHBIE METObl IPUKIIATHBIX 3a/1a4.

yMeThb:

-pemarth 3a7a4d Ha OTHICKAHWE MPOU3BOJAHOMN CIOXHOW (DYHKLIMH, TPOU3BOIHBIX
BTOPOTO U BBICIIMX MOPSAJIKOB;

-IIPUMEHSATh OCHOBHBIE METO/Ibl UHTETPUPOBAHUS IIPU PELLICHUH 3a/1a4;

-IIPUMEHATh METOAbl MaTEeMaTUYeCKOro aHalu3a MpH  pelleHUuH  3ajady
MIPUKIJIATHOTO XapakTepa, B TOM YHCIIe MPOPEeCCHOHATbHON HapaBIEHHOCTH;

-OCYILLECTBIATh MOUCK M OTOMpaTh HMH(OPMAIUIO, HEOOXONUMYIO JUISl PEILEHUs
KOHKpPETHOH 3a/1auH;

- IPUMEHATh MaTEMATUKY K PEIIEHUI0 KOHKPETHBIX MPUKJIAIHBIX 33134,

-popMynupOBaTh MPUKIATHBIE MPOOJEMBbl Ha S3bIKE YypaBHEHHH, CHUCTEM
YpaBHEHUH, HEPABEHCTB, TpaUUECKUX MPEICTABICHUN;

-MHTEepPIPETUPOBaTh MH(OpPMAINIO, NMPEACTABICHHYI0 B BHJAE CXEM, JUarpamm,
rpaoB, rpaduKoOB, TaOIUI] C YUETOM IIPEeIMETHOU 00IacTH;

MpEeACTaBIATh  UHMOpMAIHIO, COOTBETCTBYIOLIYIO obmactu  Oymymei
npodeccroHanbHOM IEATENIBHOCTH B BUJIE CXEeM, AuarpaMm, rpadoB, rpauKkoB, TaOIuII,

-0TOMpaTh UH(OPMALIMOHHBIE PECYPCHI JUIsI COTPOBOXKIAEHHS YUeOHOTO MpoLecca;

HMeTh IPAKTHYECKUH ONBIT (BJIAIETh):

- KYIbTypOW MaTreMaTHY€CKOTO MBILIUIEHUS, JIOTUYECKOH U aJrOpUTMHUYECKON
KYJIBTYPOH, MOJIb30BAThCS SI3bIKOM MAaTEMaTHUKH,

- OCHOBHBIMU TIOJIOKEHUSIMH KJIACCHUUYECKHMX Pa3/ieJIOB MaTEeMAaTUYECKOW HayKH,
0a30BBIMU HJI€SIMU U METOJIaMU MaT€MaTHKH,

- YUCJIEHHBIMHM METOJIaMH pEelIeHHUs 3a/1ay;

- coziep KaTeNIbHOM MHTEpIpeTaluell U ajanTanueil MarTeMaTuyecKuX 3HaHUM A
pemieHuss  oOpa3oBarelbHBIX  3aJad B COOTBETCTBYWOIEH  NpodecCHOHAIBHON
NeSITEbHOCTH;

- HaBBIKAMU UCIOJIb30BAHMS PA3IMYHBIX HCTOYHUKOB, BKJIFOUAsl HIEKTPOHHBIE.

- YMEHUSIMU OPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHUKAX UH(OpMaluy,

- YMEHMSMHM KPUTHYECKM OLEHUBaTb W WHTEPIPETHPOBATh HH(GOPMALHIO,
MOJTY4aeM Y0 U3 Pa3IUYHbIX HCTOYHUKOB.

MaxkcumanbHas yueOHas Harpy3ka ooyuatomerocst 234 yaca, B TOM 4HCIIE:



- o0s13aTenbHas aynuTopHas yueOHas Harpys3ka oOydatomierocs 156 vaca;
- caMmocToATeNbHasg paboTa oOydarolerocs 78 4acos.

1.4. IlepeyeHb IUIAHHPYEMBIX Ppe3yJabTAaTOB OOy4YeHUS] IO JUCHHUILIMHE
(mepeyeHb popMUpPyeMbIX 3HAHM, YMEHUI, ONIbITA AeSITEJIbHOCTH)

yanHﬁCH JOJIDKCH 06J'IaI[aTB ClIeayromumMu 3HAHUAMH, YMCHHCM, OIIBITOM

ACATCIIBHOCTU.
B pesynbrare nzyyeHust yaeOHOM JTUCHUILIMHBI 00y4aronuecs JOIDKHBI
3HATh YMETh HUMETh NPAKTHYECKUH OIBIT

Ol. KyIbTYpOoi
V1. pemwars 3agayd Ha OTHICKAHME | MAareMarHYecKOro MBbIIUICHHUS,
31. OCHOBHBIE  ONpENeNeHUs, | NMPOM3BONHOM  CIOKHOM  (PYHKUMH, | JIOTHYECKOM u
TEOPEMBI U aJIrOPUTMBI; MPOU3BOJHBIX BTOPOrO M BBICHIMX | alNTOPUTMHYECKOW KYJIBTYPOH,
MIOPSIKOB; M0JIb30BaThCs SI3BIKOM

MaTeMAaTHKH,
32. OCHOBHBIE JTalbl Pa3BUTHUSL O2. OCHOBHBIMH ITOJIOKEHHSIMH
MaTeMaTH4ecKol Hayku, Oa3oBble KJIACCHYC CKUX pasnenon

" V2. npUMeHATh OCHOBHBIE METOABI .

3aKOHOMEPHOCTH B3aUMOJIEHCTBUS MaTeMaTHYECKOM HayKH,

MaTeMaTuKu ¢ IpyruMu HayKaMu U

HUHTCTPUPOBaHUS IIPU PCIICHUHU 3a1a4;

0a30BBIMH nacaMu 1 MEroaaMu

0a30BbIX MaTEMaTHYCCKHX 3anad,
paccMaTpuBacMbIX B paMKkax
JUCHUIIINHBI,

PeLIeHUH 3a/1a4 IPUKJIATHOTO
Xapakrepa, B TOM 4UCIIe
npoe cCHOHANIbHOM HAaNPaBIEHHOCTH;

HCKYCCTBOM; MAaTCMaTuKu,
33. OCHOBHBIC MaTeMaTHUCCKHUE V3. MPUMCEHATb METOIbL
TNOHATHA W METOAbl PCEHICHUA MAaTeMaTU4eCKOro aHajinsa mnpu

O3. 4HCIEHHBIMU METOIAMH
pelieHus 3a1a4;

34. OCHOBHBIE HOHITUS U METOBI
MaTeMaTHYeCKOro aHaJIn3a;

V4. ocylecTBIATh IOUCK U OTOMpATh
uHopmanuio,  HEOOXOAMMYIO  JUIS
PpelIeHUs] KOHKPETHOH 3a1a4u;

O4. coJiepxKaTeIbHOI
HHTEpIpeTalyed U ajantanuein
MareMaTUdeCKuX 3HaHUM i
peuieHus 00pa3oBaTeIbHbIX
3aad B COOTBETCTBYIOILEH
npodeccuoHanbHOM
JIeATENbHOCTY;

35. OCHOBHBIE YHCIIEHHBIE METOBI
MIPUKIIaHBIX 3a/1a4.

V5. NpPUMEHATh ~ MareéMaTuky K
PELICHUIO0 KOHKPETHBIX TPHUKJIAIHBIX
3a/1a4;

O5. HaBBIKAMH HCITOJIB30BAHUS
Ppa3jiIngHbIX HCTOYHHUKOB,
BKJIKOYast DJICKTPOHHBIC.

V6.  ¢dopMmyiupoBaTh  INpUKJIAJHbIE
npoOaeMbl  Ha  SA3bIKE  ypaBHEHHIA,
CHUCTEM  YypaBHEHMH,  HEpPaBEHCTB,

rpadUueCKUX NPEICTaBICHU;

06. ymeHUsIMH
OpPHEHTHPOBATHCS B PA3ITUIHBIX
HCTOYHHKAX MH()OPMAIIHH,

V7. uHTepnpeTupoBaTh UHGOPMALUIO,
OPEACTaBICHHYI0 B  BHIE  CXEM,
Jquarpamm, Irpagos, rpadHkoB, TaOmuUIy
C Y4EeTOM IpEeMETHOU 00IacTH;

O7. yMEHUSMU KPUTHYECKU
OLIEHUBATb U
UHTEPIPETUPOBATD
uH(opMan Ko, HOTY4aeMyI0 U3
Pa3IMYHBIX MICTOUHUKOB.

V8.  mpencraBmiTh  MH(OpMALUIO,
COOTBETCTBYIOIYIO 001acTH Oymymein
npodeCCUOHANBHON  AEATEIbHOCTU B

BHAE CxeM, juarpamyM, Tpados,
rpagUKoB, TaOJIuLL;

V9.  orbuparb  MH(pOPMALMOHHbIE
pecypcel TSt CONPOBOXICHUS

y4eOHOro mporecca;




2. CTPYKTYPA U COJAEP)KAHUE YUEFHOM JIUCHUILIUHBI

2.1. O0bem yueOHOM TMCHUILIMHBI M BUABI Y4e0HO# padoThl

" Bcero CemecTpbl
Bun yue6GHOl paboTsl 4ACOB 1 2
YuebHast Harpy3Ka (Bcero) 234 96 138
AynuTopHble 3aHATUs (BCEro) 156 64 92
B Tom gmcne:
3aHSATHSA JIEKIIMOHHOIO TUIA 78 32 46
[PaKTUUECKUE 3aHATHS (IPAKTUKYMBbI) 78 32 46
J1a00paTOpHbIE 3aHATHS
CamocrositensHas pabora (Bcero) 78 32 46
B TOM UMCIIE:
CaMocrosiTenbHasl BHeaylUTOpHas pabora B BHUAE JOMAIIHMX IPAKTUYECKHUX
3a7aHuli, MHAMBUAYaJbHBIX 33JaHUM, CaMOCTOATENIBHOrO Iombopa U 62 29 40
U3Y4eHUs JONOJHUTENBLHOTO TEOPEeTUUECKOro Marepuana, pedeparst,
KOHTPOJIbHBIE Pa0OThL U JIp.
KoHncynpranuu 16 10 6
Bus npoMexyTO4HOM aTTecTaluu 9K3aMEH | 3K3aMEH
O6u1as TpynoemkocTs 234 yaca 234 96 138
2.2. CTpyKTypa IMCUHUILIHHBI
KosinyecTBo ayIMTOPHBIX 4ac0B
Ipakrnueckue | CamocToATeabHast
HanmenoBanue pasnenos Beero Teopern4eckoe H pabora cTyaeHTa
o0yueHue JadopaTopHble (4ac)
3aHATHS
1 cemecTp
Pa3nient 1. OCHOBBI TPUTOHOMETPHHU. 28 12 8 8
Pa3znen 2. CreneHu U KOpHHU. 23 6 8 9
CrenenHble GyHKIMU.
Pa3nen 3. IlokazarenbHas u
21 6 8 7
sorapudmuueckast QyHKIUU.
Pa3nen 4. DneMeHTbI 24 8 8 8
MaTeMaTUYEeCKOro aHaIM3a.
2 cemecTp

Pa3znen 5. DneMeHTb
MaTeMaTUYECKO CTaTUCTUKH

’ 16 5 5 6
KOMOMHATOPUKH U TEOPUU
BEPOSITHOCTEH
Pa3nen 6. YpaBHEHHs, HEpaBEHCTBA U 13 4 4 5
UX CUCTEMBI.
Pa3nen 7. AKCHOMBI CTEPEOMETPUHL.
IMapannenbHOCTb U 21 7 7 7
HEPIEHIUKYISIPHOCTD IPSIMBIX U
IIOCKOCTEN
Paznen 8. MHororpaHHuKH 17 5 5 7
Pa3znen 9. BekTopsl U KOOpAUHATHI B 13 4 4 5
POCTPAHCTBE
Pasznen 10. Humunnp. Konyc. Ilap 23 7 8 8
Pasnen 11. O0beMbI TN 25 8 9 8
Paznen 12. IloBropenue 10 6 4
Bcero no gucuuninge 234 78 78 78




2.3. TemaTn4yeckue IJIAH U COAePKAHNE Y4eOHOM AUCHUIIIHHBI

Obne
YpoBeHb
HanmenoBanmne Conep:xaHue y4yeOHOro Marepuajia, NpakTuyeckue padorsl, M OCBOSHH
Pa3esI0B H TEM caMocTosITeJIbHAs padoTa 00y4aromuxcs 4aco .
B
1 2 3 4
Paznen 1. 28
OCHOBbI TPUTOHOMETPHUH
Tema 1.1. Conep:xaHue yue0HOro Marepuaja 14
Ymucnopbie pyHKINH. Jleknuu 6
Tpuronomerpuyeckue | 1 | Cunyc u kocunyc. Tanrenc u koraurenc. @opmysisi 4 12
(pyHknun. NIPUBEIECHUS. ’
2 | CoiicTBa TPUrOHOMETPHUYECKUX (PYHKIUI U UX IPadUKU 2 1,2
IIpakTHYyecKue 3aHATHS
1 | Cunyc u xocunyc. TanreHc u koTaHreHc. QopMyIIbL
[IPUBEICHHUS. 4
2 | CpoiicTBa TPUTOHOMETPUUECKUX (PYHKIUI U UX IpadUKU
CamocTtosTe1bHas padoTa 00y4YaroLuXCsl 4
Pemienue 3aga4 no Teme 2
KonrponbHas pabora no teme 1.1. 2
Tema 1.2. Conep:kaHue yueGHOro Marepuaja 14
Tpuronomerpuueckue | Jleknun 6
YPaBHEHHUS. 1 | Ilpocreiinye TPUrOHOMETPUUECKHE YPaBHEHUS 2 1,2
IIpeodpasosanne 2 | IIpeobpa3oBaHue TPUTOHOMETPUYECKUX BbIPAXKECHUI 4 1,2
TPUIOHOMETPUYECKUX | [IpakTHYeCKHe 3aHATHSA
BLIPAKEHHH 1 | IIpocreiiliue TPUrOHOMETPUUECKUE YPAaBHEHUS 4
2 | IIpeobpa3oBaHye TPUTOHOMETPUUECKUX BbIPasKEHUM
CamocTosTe1bHas padoTa 00y4YaroLHXCsl 4
Pemienue 3ama4 no Teme 1
Koncynsranuu 3
Paznen 2. 23
Crenenu u kopHH. CTeneHHble QyHKIMH
Tema 2.1. Conep:xxanue yueQHOro Marepuaja 10
Kopens n-oii crenenun | Jlekuuu 3
M3 JeCTBUTEJIbHOI0 1 | Apudmernueckuil KOpeHb HaTypaJlbHOM CTeNEHU, CBOIICTBA. 3 1,2
4ucia. 2 | IIpeobpa3oBaHue BBIPAXKEHUH, CONCPIKALINX PaJIUKAIIbL 1,2
IIpakTHYecKue 3aHATHS 4
1 | Apudmernueckuil KOpeHb HaTypalbHOU CTeNEHHU, CBOMCTBa. 2
2 | IIpeobpa3oBaHue BBIPAXKEHUH, COICPIKALINX PaJIUKAIIbL 2
CamocTosTe1bHas padoTa 00y4YaroLHXCsl 3
Pemienue 3aga4 no Teme 2
Pedepar 1
Tema 2.2. Conep:xxanue yueQHOro Marepuaja 13
O6o0menue nousiTus | Jlekuun 3
creneHu. CTeneHHbIe 1 | O6o6mieHue mousTus crerneHu. CBOMCTBA CTENEHH C 12
(yHKIMH. PaLUOHATIBHBIM U JEHCTBUTEIbHBIM NOKA3aTEIEM. 3 ’
2 | CrenenHast ¢pyHKIYs, €€ CBOHCTBA U rpaduk. 1,2
IIpakTHYyecKue 3aHATHS 4
1 | O606wmenue nousaTus creneHy. CBOMCTBA CTEIEHU C 5
PaLUMOHATIBHBIM U JEHCTBUTEIbHBIM NI0KA3aTEIEM.
2 | CrenenHast ¢pyHKIYs, €€ CBOHCTBA U rpaduk. 2
CamocTosTe1bHas padoTa 00y4YaroLuxcst 6
Pemienue 3agau no Teme 2
Koncynsranmuu 4
Paznen 3. 2
IokasaresqbHas u JorapupmMuyecKas QyHKIUH
Tema 3.1. Conep:xxaHue yueQHOro Marepuaja 8
IokasarenbHbIe Jlexkuun 2




(yHKuuH, ypaBHeHHS,
HEPaBeHCTBA

1 | Iloka3zarenbHas GyHKIMS, €€ CBOICTBA U IpaduK.

1,2

2 Iloka3zarenbHble YpaBHCHUS U HCPABCHCTBA.

1,2

IIpakTHYyecKue 3aHATHS

1 | Iloka3zarenbHas GyHKIMS, €€ CBOICTBA U IpaduK.

2 Iloka3zarenbHble YpaBHCHUS U HCPABCHCTBA.

CamocTosTe1bHas padoTa 00y4YaroLuXCsl

Pemenne 3aaa4 110 TCMC

Pedepar

=N (NN ] N

Tema 3.2. JIorapugmsl,
Jorapup)MuvecKne
(yHKuuH, ypaBHEHHS,
HepPaBeHCTBA

Conep:xaHne y4eGHOro Mmarepuaia

Jlexun

1 | Jlorapu¢msl. CBoiicTBa JIorapu(MoB.

1,2

2 | Jlorapupmudeckas QyHKIMsI, €€ CBOICTBA U rpaduK.

— N

1,2

3 | Jlorapudmuueckue ypaBueHus. Jlorapupmuueckue
HEpaBEHCTBA.

—

1,2

IIpakTHYyecKue 3aHATHS

Jlorapu¢msl. CBoiicTBa JiorapugMoB.

Jlorapugmudeckas (QyHKIMs, €€ CBOMCTBA U rpaduK.

WD =

Jlorapupmudeckue ypaBHenus. Jlorapupmuueckue
HEpaBEHCTBA.

CamocTosTe1bHAs padoTa 00y4YaroLuXCsl

Pemenne 3aja4 I10 TCMC

KoHcynpranum

W |

Paznen 4.

Jj1eMeHThl MAaTEMaTH4Y€eCKOr0 aHAJIN3a

Tema 4.1.
IIponsBonnas u ee
TIPHJIOKEHUS

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | IlonsTue npenena u npou3BogHol GpyHkuy. Beraucinenue
IIPOM3BOIHOM.

1,2

2 | ITpunoxeHus Ipou3BOAHOI

1,2

IIpakTHYyecKue 3aHATHS

1 | IlonsTue npenena u npou3BogHoN GpyHKIMY. Beraucnenue
IIPOM3BOIHOM.

2 | ITpunoxeHus Ipou3BOAHOI

CamocTosTe1bHas padoTa 00y4YaroLHXCsl

Pemenne 3aja4 I10 TEMC

KonrposbHas pabora no teme 4.1.

NN~

Tema 4.2.
IlepBooGpasHas u
HMHTErpaJ

Conep:xaHue yueGHOro Mmarepuaia

o
(5]

Jlexun

1 | IlepBoobpa3Has

1,2

2 | OnpeneneHHbli HHTErpal

NN

1,2

IIpakTHYyecKue 3aHATHS

1 | IlepBoobpa3Has

N

2 | OnpeneneHHbli HHTErpal

CamocTosTe1bHas padoTa 00y4YarLuXCsl

Pemenne 3aga4 I10 TEMC

KonrposbHas pabora no teme 4.1.

NN

Paznen 5.

DJieMeHTbl MAaTeMATH4Y€eCKOii CTATHCTHKH, KOMOMHATOPMKHU M T€OPHHU BePOATHOCTEI

o
=)}

Tema 5.1.
CraTucTuyeckas
00padoTKa JaHHBIX

Conep:xanune yueOGHOro marepuajia

Jlexmun

1 | Craructrueckas 06paboTka JaHHbIX

— | — |

1,2

IIpakTHYecKue 3aHATHS

1 | Craructuueckas 06paboTka JaHHbBIX

—

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aaa4 I10 TEMC

Tema 5.2. ®opmy.Jibl
KOMOMHATOPHKH

Conep:xanue y4eGHOro marepuaia

Jlexmun

1 | CouyeraHust U pa3MelleHUs

1,2

2 | bunom Herotona

1,2

IIpakTHYecKue 3aHATHS

DO [t |t [N | @ | Pt | bt
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1

CoueraHus u Ppa3sMCIICHUA

2 | bunom Herotona
CamocTosTe1bHas padoTa 00y4YaroLuXCsl 2
Pemienue 3aga4 no Teme 2
Tema 5.3. JiieMeHTbI Conep:xanue yueQHOro MaTepuaja 7
TeopuH BeposiTHOcTell | Jlekmun 2
1 | OcHOBHbIE OHATUS TEOPUU BEPOSTHOCTEN 1 1,2
2 | CiyuaiiHble COOBITHS M ONIEpaAllMU HAJl HUHMH 1 1,2
IIpakTHYecKue 3aHATHS
1 | OcHOBHbIE IOHATUS TEOPUU BEPOSTHOCTEN 2
2 | CiyuaiiHble COOBITHS M ONIEpAlMU HaJl HUMH
CamocTosTe1bHas padoTa 00y4YaroLuxcst 3
Pemienuve 3aga4 no Teme 1
KonrponbHas pabora o remam 5.2., 5.3. 2
Paznen 6. 13
YpaBHeHMsl, HePABEHCTBA M UX CHCTEMbI
Tema 6.1. YpaBHeHus1 Conep:xxaHue yue0HOro Marepuaja 6
M HEPaBeHCTBA C Jlexmun 2
OTtHOM TIepeMEnHou 1 | PaBHOCUIBHOCTD ypaBHeHHH. OOLIUE METObI PEILICHUS 1 12
YpaBHEHUH ’
2 | HepaBeHcTBa ¢ oHOMU nepeMeHHOI 1 1,2
IIpakTHYyecKkue 3aHATHS
1 | PaBHOCUIBHOCTD ypaBHeHHH. OOLIME METObI PEILICHUS 2
ypaBHEHU
2 | HepaBeHcrBa ¢ ofHOMU nepeMeHHOI
CamocTosTe1bHas padoTa 00y4YaroLHXCsl 2
Pemienue 3aga4 no Teme 2
Tema 6.2. YpaBHeHus1 Conep:xaHue yueGHOro Marepuaja 7
M HepaBeHCTBA ¢ Jlexuu 2
ABYM# NEPEMEHHbIMH. | 1 | YpaBHEHHs M HEPABEHCTBA C JBYMs IEPEMEHHBIMH. 1 1,2
Cucremsl ypaBHeHHil | 2 | CucTeMbl ypaBHeHHit 1 1,2
IIpakTHYyecKkue 3aHATHS
1 | YpaBHEHUS U HEPABEHCTBA C ABYMS NI€PEMEHHBIMMU. 2
2 | CucreMbl ypaBHEHU
CamocTosTe1bHas padoTa 00y4YaroLuXCsl 3
Pemienue 3aga4 no TeMe 1
KonrposbHas pabora o temam 6.1., 6.2. 2
Paznen 7.
Axcnombl cTepeoMerpuu. Ilapauie1bHOCTD H IePHEHANKYJISPHOCTh NPSAMBIX H 21
ILIOCKOCTEI
Tema 7.1. AKcHOMBI Conep:kaHue yue0HOro Marepuajia 3
cTepeoMeTpun Jleknun 1
1 | AKCHOMBI CTEpEOMETPUHI 1 1,2
IIpakTHYyecKue 3aHATHS 1
1 | AKCHOMBI CTEpEOMETPUHI
CamocTosTe1bHas padoTa 00y4YaroLHuXCsl 1
Pedepar 1
Tema 7.2. Conep:xaHue yue0HOro Marepuaja 9
Iapa/ieabHOCTD Jlexuuu 3
TpPSIMBIX B 1 | IMapamnensHocTh NpsAMbIX. IlapamnensHoCTb IpsAMON U 1 12
NPOCTPAHCTBE, IUIOCKOCTU '
NPSIMOii M IVIOCKOCTH, | 2 | CKpelMBAIONIHECS TIPSMbIe. YTOM MEXK/Ty PAMBIMU B 1 12
ILIOCKOCTEI IPOCTPAHCTBE '
3 | [apamienbHOCTb IIIOCKOCTEH 1 1,2
IIpakTHYyecKue 3aHATHS
1 | IMapamnensHocTh NpsAMbIX. IlapamnensHoCTb IpsAMON U
IUIOCKOCTH 3
2 | CxpemuBaronuecs npsMble. YToa Mexay IpsSMbIMU B
POCTPAHCTBE
3 | [apamienbHOCTb IIIOCKOCTEH
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CamocTosTe1bHas padoTa 00y4YaroLuXCsl

Pemrenue 3aaa4 I10 TEMC

KonrposbHas pabora no teme 7.2.

Tema 7.3.
IHepnenanKyIApHOCTH
NpsIMbIX B
NPOCTPAHCTBE,
NIPSIMOI M IIOCKOCTH,
ILIOCKOCTEI

Conep:xanne y4eOHOro Mmarepuania

Jlexkun

W |\ —|Ww

1

INepneH UKYIIIPHOCTb NPSIMOM U IIJIOCKOCTH

INepneH qUKYIPHOCTD NPSIMBIX B IPOCTPAHCTBE.

—

1,2

2

IIJIOCKOCTBIO

IlepnenauKynsap 1 HaKJIOHHAsA. Yroll MEXIy IpsMOi U

1,2

JIByrpannsiil yroin. IleprneHIMKyIIpHOCTb MJIOCKOCTEN

1,2

Ip

AKTHYCCKHE 3AHATUSA

1 | IlepneHIUKYISIPHOCTb IPSAMBIX B IPOCTPAHCTBE.
INepneH JUKYIIIPHOCTb NPSIMOM U IIJIOCKOCTH

2 | IlepneHnuKynsp U HAKJIOHHAsL. YTOI MEXIYy IPAMOI U
ILIOCKOCTBIO

3 | AByrpannslii yron. IlepneH IMKyISIpHOCTb IIOCKOCTEH

CamocTosTe1bHas padoTa 00y4YaroLHXCsl

Pemenne 3aja4 I10 TCMC

KoHcynpranum

D= |

Pa3nen 8.
MHOrorpaHHHKH

Tema 8.1. IIpuzma

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | MHororpanHuk

1,2

2 | ITpusma

—_—= N

1,2

IIpakTHYyecKue 3aHATHS

1 | MHororpanHuk

2 | ITpusma

CamocTosTe1bHas padoTa 00y4YaroLuXCsl

Pemenne 3aga4 I10 TEMC

KonrponbHas pabora no teme 8.1.

Tema 8.2. ITupamuna

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | Ilmpamupa. IlpaBunbHas nupamuna

1,2

2 | YceueHHas nupamuia

= (N[~ DN | = [

1,2

IIpakTHYyecKue 3aHATHS

1 | Ilmpamupa. IlpaBunbHas nupamuna

2 | YceueHHas nupamuia

CamocTosTe1bHas padoTa 00y4YarLuXCsl

Pemenne 3aja4 I10 TEMC

KonrposbHas pabora no teme 8.2.

Tema 8.3.
IIpaBuabHbIe
MHOI'OT'PAHHHKH

Conep:xaHue yueGHOro Mmarepuaia

Jlexkun

1 | [IpaBuIIbHBIE MHOTOT PAHHUKH

| [ [N | = |2

1,2

IIpakTHYyecKue 3aHATHS

1 | [IpaBuIIbHBIE MHOTOT PAHHUKHU

CamocTosTe1bHas padoTa 00y4YaroLHXCsl

Pemenne 3aja4 I10 TEMC

Paznen 9.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE.

Tema 9.1. Bexrops! B
NPOCTPAHCTBE

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | Bekrops! B npocTpaHcTBe. JINHEHHBIE Onepany Hajl

BCKTOpaMH.

1,2

2 KOMHJ’IaHapHO CTb BEKTOPOB

1,2

IIpakTHYecKHe 3aHATHSA

1 | Bekrops! B npocTpaHcTBe. JIMHEHHBIE Onepany Haj

BCKTOpaMH.

2 KOMHJ’IaHapHO CTb BEKTOPOB

CamocTosTe1bHas padoTa 00y4YaroLuxcst

12




Pemenne 3aja4 110 TEMC

Pedepar

Tema 9.2. MeTon
KOOPIMHAT B
NMPOCTPAHCTBE

Conep:xaHune y4eGHOro Marepuaia

Jlexun

1 | IIpsMoyronbHble KOOPAUHATHL B IPOCTPaHCTBE.

1,2

2 | CxansipHOe IPOU3BENICHUE BEKTOPOB

[t | DN | Y[ = | =

1,2

IIpakTHYyecKue 3aHATHS

1 | IIpsMoyronbHble KOOPAUHATHL B IPOCTPaHCTBE.

2 | CxansipHOe IPOU3BENICHUE BEKTOPOB

CamocTosTen1bHast padoTa 00y4aroIuxcs

Pemrenne 3aaa4 110 TCMC

— [

KoHcynpranum

N

Paznen 10.

Hnanaap. Konyc. Hlap.

Tema 10.1. Huaunap

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | IlonaTHe muIMHIpa

1,2

2 | IInomanp NOBEPXHOCTH LMIMHIPA

—_ =N &N

1,2

IIpakTHYyecKue 3aHATHS

1 | IlonaTHe muauHapa

2 | IInomanp NOBEPXHOCTH LUIMHIPA

CamocTosTe1bHas padoTa 00y4YaroLHuXCsl

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 10.1.

Tema 10.2. Konyc

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | KoHyc 1 ycedeHHBII KOHYC

1,2

2 | IInomanp NOBEPXHOCTH KOHYCa

— DWW OO | = [ =D

1,2

IIpakTHYyecKue 3aHATHS

1 | KoHycC 1 ycedeHHBII KOHYC

2 | IInomanp NOBEPXHOCTH KOHYCa

CamocTosTe1bHas padoTa 00y4YaroLuXCsl

Pemenne 3aga4 I10 TEMC

KonrponbHas pabora no teme 10.2.

Tema 10.3. Cdepa n
map

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | Chepa u map. YpaBHeHHE chepbl

NN CO|—|— (D

1,2

2 Bzaumnoe PacCIiOIOKCHUEC C(i)epbl u iockocth. KacarenbHas

IUIOCKOCTB K cepe

—

1,2

3 | [Inomans cdepst

1,2

IIpakTHYyecKue 3aHATHS

1 | Chepa u map. YpaBHeHHE chepbl

2 Bzaumnoe PacCIiOIOKCHHUEC C(i)epbl u iockocth. KacarenbHas

IUIOCKOCTB K cepe

3 | IInomans cdepst

CamocTosTe1bHas padoTa 00y4YaroLHuXCsl

Pemenne 3aja4 I10 TEMC

— U

KoHcynpranum

N

Paznen 11.
O0BeMBbI TEJ

Tema 11.1 Oobem
napaJuiesenuimnena,
NMPU3MBbI U HWIHHAPA

Conep:xaHue yueGHOro Mmarepuajia

Jlexkun

1 | O6beM IpsIMOYTOJILHOTO NapaJulesienunea

1,2

2 | O6beM npsAMOil IpU3MBL

1,2

3 | Obbem LuAMHIPA

e Ll el A 2 Y =)

1,2

IIpakTHYyecKue 3aHATHS

1 | O6beM IpsIMOYTOJILHOTO NapaJulesienunea

2 | O6beM npsAMOil IpU3MBL

3 | Obbem LuAMHIPA

CamocTosTe1bHas padoTa 00y4YarLuXCsl

13




Pemienuve 3agad no teme 1
KonrponbHas pabora no teme 11.1. 2
Tema 11.2 O6bem Conep:xxanue yueQHOro MaTepuaja 9
HAKJIOHHOIi IIPU3MBI, Jlekun 3
NHPaMUAbI H KOHYCA 1 | O6beM HaKJIOHHOM NPU3MBbL 1 1,2
2 | O6beM nupamMuibl 1 1,2
3 | O6bem KoHYCa 1 1,2
IIpakTHYyecKue 3aHATHS
1 | O6beM HaKJIOHHOM NPU3MBbL 3
2 | O6beM mupaMuibL
3 | O6beM koHYyCa
CamocTosTe1bHas padoTa 00y4YaroLuxcst 3
Pemienuve 3aga4 no Teme 1
KonrponbHas pabora no teme 11.2. 2
Tema 11.3 Oobem Conep:xaHue yueQHOro Marepuaja 8
IIapa v IUI0IaAb Jlekuuu 2
cepnl 1 | O6bem mapa 1 1,2
2 | O6beM LIAPOBOIO CErMEHTA, IAPOBOTO CJIOS U ILIAPOBOTO 5 12
ceKTopa ’
3 | Inomanp chepsl 1 1,2
IIpakTHYyecKue 3aHATHS
1 | O6beM mapa
2 | O6beM LIAPOBOIO CErMEHTA, IIAPOBOTO CJI0S U ILIAPOBOTO 3
ceKTopa
3 | IInomank cdepst
CamocTosTe1bHas padoTa 00y4YaroLuXCsl 3
Pemienue 3aga4 no teMe 1
KonrponbHas pabora no teme 11.3. 2
Pazgea 12. IloBTOpeHue
Conep:xanue y4eGHOro MmarepuaJja 10
Jlexknmun
IToBropeHue, 06001eHNE U CUCTEMATH3ALU TEOPETHIECKOr0 MaTepyaa 1o paszaenam 7-11 6 1,2
(cTepeomerpust)
IIpaxkTH4yecKkue 3aHATHS 4
Pemienue 3agau no paszuenam 7-11 (crepeomerpus)
Hroro 3a rox: 234 4., B TOM 4ncJie JeKuuu: 94 4.; NpakT. 3aHaTus: 62 4., cam.padora: 234
78u.

s xapakmepucmuKu ypoeHs 0C60eHUs y4ebHO20 Mamepuana UCnob3ylomes cieoylouue obo3navenus: 1. —
O3HAKOMUMENbHBIL (V3HABAHUE paHee U3YYEeHHbIX 00BEKMOs, C6OCME); 2. — penpooyKmuGHblil (6bINONHeHUe
OesimenbHOCHU o 00pa3yy, UHCMPYKYUU UL HOO PYKOBOOCMEOM) 3. — npOOYKmMuUGHbIU (nianuposanue u
camocmosmenbHoe 6blNONHeHUe 0esmelbHOCMU, peutenue npooeMHbIX 3a0ay)
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2.4. Conep:xaHnue pa3iesioB y4eOHOM JUCHMILIHHBI

2.4.1. 3augaTud JeKIHOHHOT0 THIIA

Ne
pasznena

Haumenoanue
pasnena

ConepxxaHue pasziena

®dopma
TEKYILETO
KOHTPOJIA

1

4

1 cemecmp

OCHOBBI
TPUTOHOMETPHH.

Panuannas mepa yrma. CuUHYC, KOCUHYC, TaHTEHC M KOTaHI€HC
yucna. OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. POpMyIbl
npuBeneHus.  Dopmynsl  cnoxeHus.  DopMynbl  yIBOSHHS
@QopMynel  nonoBuHHOro  yra. I[IpeoOpazoBaHue — CyMMBbI
TPUTOHOMETPUUECKUX (PYHKIUI B MPOU3BENECHUE U IIPOU3BEACHUS
B CyMMY. BbIpakeHHe TpPUrOHOMETPUUYECKUX GYHKIUHA uepe3
TaHI'E€HC [IOJIOBUHHOI'O apryMeHTa. Ipocreitmue
TPUTOHOMETPUUECKUE ypaBHEHUSL. Ipocreitmue
TPUTOHOMETPUUECKUE HEPABEHCTBA.

Y, T

CreneHy U KOpHHU.
CrenenHble GyHKIMU.

KOpHI/I HaTypaﬂLHOﬁ CTCIICHHU U3 YHCia M X cBoicTBa. CTENCHH C
pallMOHAJIbBHBIMH  TIOKa3aTe/sIMH, HX cBoiictBa. CreneHu
Z[eﬁCTBPITeJ'IBHBIMH oKa3aTC/IsIMHU. CaolicTBa CTCIICHU C
Z[eﬁCTBPITeJ'IBHBIM IIOKa3aTcycM.

Y, T

IlokazarenbHas u
sorapupmMuyeckas

byHKIMY.

Jlorapugm umcna. OcHOBHOE JOrapuMUUECKOE TOXKIECTBO.
Jecatudnble U HarypanbHble jorapudmsl. [IpaBuna peifcTsuil ¢
norapudmamu. Ilepexon k HoBoMy ocHoBaHUIO. IIpeoOpazoBanue
[OKa3aTeIbHBIX U JIOTrapU(pMUUECKUX BbIPAKEHUH.

Y, T

D1eMEHTHI
MaTeMaTHYeCKOro
aHamm3a.

Crnoco0bl 3afaHus U CBOMCTBA YUCIOBBIX MOCHIENOBATEILHOCTEM.
IlonsTve o mpenmene nocnenosarenbHOCTH.  lloHATHE O
OpoU3BONHOM (yHKIMH, ee TreoMeTpudyeckuil u (¢usudeckuii
CMBICI.  YpaBHEHHME KacaTelbHOM K rpaduky QyHKIMU.
IIpousBomHBIE CyMMBI, pPa3HOCTH, IIPOM3BEICHHUS, 4YaCTHBIE.
ITpousBonHbIE OCHOBHBIX 2NeMeHTapHbIX (QyHkuuil. IIpumenenue
IOPOU3BOAHOM K HCCIENOBaHUIO (YHKIMH U HOCTPOEHUIO
rpaduxoB. Ilpumepbl  UCIONBb30BaHMS  IPOU3BOTHOM I
HaXOXKICHUS HAWIydIIero pPEHIeHUs B IPHKIAIHBIX 3a7adax.
IIpumeHeHre ONpENENIEHHOTO0 MHTErpanga Uil  HaXOXKICHUS
IUIOIAAM KpUBOJMHENHHOH Tpaneuun. Popmyna HproTtoHa—
Jleitonuna. Ilpumepsl NpUMeHEHUs HHTerpana B (U3UKE U
TEOMETPUH.

Y, T

2 cemecmp

OneMeHTsI
MareMaTU4ecKoi
CTaTUCTHKH,
KOMOMHATOPUKH U
TEOpUU BEPOSITHOCTEH

OCHOBHbIE NOHATUS KOMOMHATOPUKH. 3aJaud Ha HOJACYET 4MCIia
pa3MelleHuii, [epecTaHOBOK, codyeTaHuil. Pemenue 3amau Ha
nepebop BapuantoB. @Popmyna OuHoma Hpiorona. CaoiicTBa
OuHOMMHAIBHBIX ~ KO3GduiuentoB. TpeyrompbHuk Ilackams.
CoObITUE, BEPOATHOCTb COOBITHS, CIOXKEHHE U YMHOXEHUE
BepossTHOCTEeH. IIpencraBieHue NaHHBIX (TaOMMIBI, AUATPAMMBI,
rpaduxy. PelneHue mNpakTUUECKUX 3agad € I[PUMEHEHHEM
BEPOSITHOCTHBIX METOJIOB.

Y, T
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Ne

pas3neiia pas3neiia

®opma
ConepxxaHue pasziena TEKyLIEro
KOHTPOJIA

Haumenoanue

1

2 3 4

6

VYpaBHeHus, PanmonanbHsbie, HppaLKOHa/bHEIE, TOKAa3aTeJIbHbIE ul|Y,PT
HEPABEHCTBA U X TPUTOHOMETPUUECKUE YPAaBHEHUS M CHCTEMBbl. PaBHOCUIBHOCTH
CHCTEMBI. ypaBHEHHUil, HepaBeHCTB, cucreM. OCHOBHBIE TIpHEMBI HX
peuieHust (pa3loXEHUE Ha MHOXHTENIHM, BBEACHHE HOBBIX
HEU3BECTHBIX, MOJICTAHOBKA, rpaduyecKuit METON).
Paunonanbuble, HppalyOHaJIbHbBIE, MOKa3aTe/bHbIE u
TPUTOHOMETpUYECKUEe HepaBeHCTBa. (OCHOBHBIE IIPHUEMBI HX
pemenus. Mcnonb3oBaHue CBOICTB U IpaukoB (QyHKIME mpu
pELIEHUN ypaBHEHMH M HEpPaBEHCTB. MeTOn HHTEpBaJIOB.
W300paxkeHre Ha KOOPAMHATHOMN IIOCKOCTH MHOXKECTBA PEIICHU I
YPaBHEHUI U HEPABEHCTB C ABYMs NIEPEMEHHBIMU U UX CUCTEM.

AKCHOMBI B3anmHoe pacnonoxkeHue JAByX HpsAMBIX B mpocrpaHctse. | Y, P T
CTEPEOMETPUH. [MapannensHocTe mpAMOM M IIOCKOCTH. [lapannensHOCTB
IapannensHOCTD 1 mwiockocted.  IlepneHnAMKyIIpHOCTE NPSAMOM W IJIOCKOCTH.
NepHeHIUKyIApHOCTh | [lepneHauKynAp W HakjJOHHAasg. Yron Mexay NOpsAMOd U
IIPSMBIX U IUIOCKOCTBIO. JIBYrpaHHBIM yron. Yroll Mexay IUIOCKOCTSAMH.
IIOCKOCTEN IlepneH IMKYIAPHOCTD ABYX IJIOCKOCTEM.

MHororpaHHUKH Bepmunbl, pebpa, rpanu MmHororpanHuka. IIpusma. Ilpsmas u |Y,P T
HakJIOHHas npusMma. IIpaBunbhas npusma. IMapannenenunen. Ky6.
IIupamupa. IlpaBunbHas mnupamMuga. YCedeHHas IMpaMHUIA.
Terpasnp. Cummerpun B KyOe, B mapaJulelielUIee, B IpU3Me U
nupamune. Ceuenus Ky0a, Mpu3Mbl U nupamuisl. IIpeacraBienue
0 MpaBUIbHBIX MHOIOIPaHHUKAaX (TeTpasape, KyOe, OKTasupe,
JI0fiEKadIpe U MKOCAdIPE).

Bekropel n IIpsmoyrombHas (nexkaproBa) cUcTEMA KOOPAMHAT B|Y,RT
KOOpPIUHATHI B npoctpancTBe. DopMmyna pacCTOAHHS MEXAY AByMs TOYKAMHM.
NIPOCTPAHCTBE VpaBHeHust cdepbl, IIOCKOCTH U OpsiMod. Bekropsl. Monynb
BekTOopa. PaBeHCTBO BeKTOpOB. ClIOXKEHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4yHcio. Pa3oxkeHne BEKTOpa MO HalpaBiIeHUSAM. YTOI
MeXIy JAByMs Bekropamu. IIpoeknus BekTopa Ha  OCb.
Koopaunarsl Bekropa. CKalsIpHOE IPOU3BEACHUE BEKTOPOB.
Hcnomp3oBaHue KOOpPAMHAT M BEKTOPOB IPH  DEIICHUU
MaTeMaTHYECKHX U NPUKJIAIHBIX 3a/1a4.

10

Humsap. Konyec. Humuaap u koHyc. YceueHHbld koHyc. OcHoBanue, Bbicora, | Y, P T
[ap OOKOBast MOBEPXHOCTh, 00pa3yromas, pasBeprka. OceBble CeUeHHUs
U cedueHusi, napajuienbHple ocHoBanuto. Illap u cdepa, ux
ceuenus1. KacarenpHast miiockocTs K cdepe.

11

OObeMsI Tel O6beM u ero wusMepenue. MurerpampbHas ¢opmyna obObema. | Y, P T
®opMynbl 00beMa Kyba, HPSMOYrOJbHOIO NapajlelenuIena,
IPU3MBI, LWIHHIPA.

QopMynbl o0beMa MHUpaMuIbl U KOHyca. DOpMyibl ILIOMIATU
HOBEPXHOCTEH wuMHApa U KoHyca. Dopmynbl oO0beMma ILiapa U
iomany chepsl.

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuuiii onpoc, KP — koumponvnas paboma
2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA
He npenycmotpenst

16




2.4.3. llpakTnueckue 3anatus (JlabopaTopHbie 3aHATHS)

Ne Haumenosanue Popua
ConepxxaHue pasziena TEKyLIEro
pasnena pasnena
KOHTPOJIA
1 2 3 4
1 cemecmp
1 OCHOBBI PangnanHbpli MeTon HM3MepeHUs yIIOB BpalleHusa U cBsi3b ¢ | Y, KP
TPUTOHOMETPHUH. rpagycHoil Mepoil. OCHOBHbIE TPUIOHOMETPUUECKHE TOXIECTBA,
bopMynbl  CIOXKEHUS, YIBOCHUs, MpeoOpa3oBaHUE CyMMBI
TPUTOHOMETPHUYECKUX (byHKLMi B IPOU3BEECHUE,
npeoOpazoBaHue IPOU3BEIEHHUS TPUTOHOMETPUUECKUX (DYHKIMI B
cymmy. Ilpocreifiine TpPUrOHOMETPUYECKHE YpaBHEHHS U
HepaBeHCTBAa. HempepblBHbIE U HepuoAMYecKUe (YHKIMU.
CpolicTBa u rpauKH CHHYCa, KOCUHYCa, TAHT€HCA U KOTaHI'€HCa.

2 CreneHy u KOpHHU. Beruncinenne u cpaBHeHuEe KopHeH. Bpmomnenue pacdetoB c | Y, KP

CrenenHble GyHKIMU. | paJUKalaMH. Pemenne HppalUOHaIbHBIX YpaBHEHHUIL
Haxoxnenune — 3HaueHMM ~ CTeNeHEM C  palMOHAIbHBIMH
nokazarenamu.  CpaBHeHue — creneneil.  IIpeoOpazoBanus
BBIPAYKEHUH, CONEPKALINX CTEIEHH.

3 IokazarenbHas u Haxoxnenue  3HaueHuil jorapudmMa 1o  mpousBonbHoMY | Y, KP
norapudMuueckas ocHoBanuto. Ilepexom OT OOHOrO OCHOBaHUSA K JAPYTOMY.
byHKIIY. Bbruncnenue u cpaBHeHue jorapudmos. JlorapupmupoBanue u

[IOTCHUMPOBaHHE  BbIpakeHUH.  PelleHne  mokasarelbHBIX
ypaBHeHuil. Pemenue norapudmuueckux ypaBHeHuil. Pemienue
MIPUKIAJHBIX 3a/a4.

4 DIIEMEHTBI UucnoBass  MOCIEAOBAaTeIBHOCTh,  CHOCOOBI e 3amanus, | Y, KP
MaTeMaTH4eCcKOro BBIYMCIICHUS 4JIEHOB MOCJIEN0BATEILHOCTH. IIpenen
aHamM3a. MOCJIEI0BATEIbHOCTH. IlpoussonHnas: MEXaHWY ECKUH 31

TEOMETPUYECKUI CMBICII TPOU3BOAHON. YPaBHEHHE KacaTeIbHOU B
obmem Buge. IlpaBuma u ¢dopmynsl nuddepeHIEpoBaHyS,
Tabuua Mpou3BONHBIX 3/eMeHTapHbIX (yHkuuil. McciaenoBanue
GbyHKIMK ¢ MOMOIIBI0 Ipou3BoaHO. Haxoxaenue Haubonblero,
HAUMEHBIIETO 3HAYEHUsS U SKCTPEMAIbHBIX 3HAYEHWUN (YyHKIUU.
Wurerpan u nepsooOpasHas. Teopema HbloTrona—IJleii6Huna.
ITpuMeHeHue MHTErpana K BHIYUCICHHIO (U3UYECKUX BEIUYUH U
IUIOIIAIEH.
2 cemecmp

5 OneMeHTsI Hcropust pa3BuTHs KOMOUHATOPUKY, TeOpuUM BeposTHocTed u | Y, KP
MaTeMaTH4eCKOU CTAaTUCTUKU M HX POIb B Pa3sIMUHBIX cepax uelIoBEYECKOH
CTaTUCTHUKH, xu3HeneaTenbHocTu.  IlpaBuina  komOuHaropuku.  Pemenue
KOMOMHATOPUKH U KOMOMHATOPHBIX 3aj1a4. Pazmenienus, COYETaHUsA 31
TEOpPHHU BEPOSTHOCTEN | mepecTaHoBKH. bunom Heioroma u TpeyromsHuk [lackans.

IIpuknagueie 3amaun. Knaccudeckoe onpeneneHue BEPOATHOCTH,
CBOWCTBAa BEPOATHOCTEH, TeOpeMa O CyMME BEPOSITHOCTEH.
Beruucnenue BEPOATHOCTEN. IIpuknanusie 3a/1a40.
IIpencraBienne ynca0BbIX AaHHBIX. [IpUKIanHbIe 3a0a4n.

6 VYpaBHeHus, Kopuu YpaBHEHUH. PaBHOCHIIBHOCTB ypaBHeHuH. | Y, KP
HEPABEHCTBA U HX ITpeoOpazopanue ypaBHeHUH. OCHOBHBIE IIPUEMbl PEILCHUS
CUCTEMBI. ypaBHeHuil. Pemrenne cucreM ypaBHeHWH. lcmomb3oBanue

cBoifctB U rpadukoB (QYHKUUHA Uil pelleHUs YypaBHEHUl u
HEPABEHCTB.
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Ne HaumenoBanue Popua
ConepxxaHue pasziena TEKyLIEro
pasnena pasnena
KOHTPOJIA

1 2 3 4

7 AKCHOMBI B3anmHoe pacnonoxkeHue JAByX HpsAMBIX B npocrpaHcTse. | Y, KP
CTEPEOMETPUH. [MapannensHocTe mpAMOM M IIOCKOCTH. [lapannensHOCTB
IapannensHOCTD 1 mwiockocted.  IlepneHnuKyIIpHOCTH NPSAMOA W IJIOCKOCTH.
nepneHIUKyIApHOCTh | [lepneHauKynAp W HakjJOHHAasg. Yron Mexay NOpsAMOHd U
IPSMBIX U IUIOCKOCTBIO. JIBYrpaHHBIM yron. Yroll Mexay IUIOCKOCTSAMHM.
IIOCKOCTEN IlepneH IMKyIAPHOCTD ABYX IJIOCKOCTEM.

8 MHororpaHHUKH IIpusma. Ilpamas u HaknoHHasnpusma. lIpaBunpnasg npusma. | Y, KP

Mapannenenunen. Ky6. Ilupamuna. IlpaBunbHas nupamuja.
Vceuennas nupamunga. Terpasgp. Cummerpun B KyOe, B
napajulenenunesne, B mpusMe u nupamuje. CeueHus Kyoa, npu3Msbl
U IUPAMUJIBL.

9 Bekropel n Bekropel. JlelicTus ¢ Bektopamu. Jlekaprosa cucrema koopauHar | Y, KP
KOOpPIMHATHI B B IPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, C(EPBI, IUIOCKOCTU.
IIPOCTPAHCTBE Paccrosnue mexxay Toukamu. JleiicTBHA ¢ BEKTOpaMH, 3a1aHHBIMH

koopauHaramu. CKasipHOE IPOU3BEAECHUE BEKTOPOB.

10 Humsnp. Konyec. Humuaap u koHyc. YceueHHbI KoHyc. OcHoBaHue, Bbicora, | Y, KP
[Hap 60KOBasi IOBEPXHOCTb, 00pa3yromias, pa3Beprka. OceBble CEUCHUs

U cedeHus, NapalenbHele ocHoBaHutoo. Ilap u cdepa, ux
ceyenus. KacarenabHas II0CKOCTB K cdepe.

11 OObeMsI Tel O06beM u ero u3Mepenue. Murerpansuas Gpopmyna oobema. VY, KP

Dopmyibl 00beMa KyOa, IPsIMOYTOJILHOIO HapajlieIenunesa,
OpU3Mbl, HWIMHAPA. DopMyIbl 00beMa MUPaMUIbI U KOHYCA.
DopMyIIpl IUIOIAJH NOBEPXHOCTEHN HUIMHIPA U KOHYCA.
DopMyibl 00bEMa LIapa U Ioaau chepbl.

IHpuneuanue: T — mecmuposanue, P —nanucanue pegpepama, Y — ycmuwiii onpoc, KP — konmponvHas paboma

2.4.4. Conepxanue CaMOCTOATEJIBbHON PadoThI
(IIpumepnovie memot peghepamos (00K1a008), uccied08amerbCKux nPoeKmoe)

HenpepriBHble 1po6u.

IIprMeHeHne CI0KHBIX TPOLIEHTOB B 3KOHOMUUYECKUX pacyeTax.
[TapamienpHO€ IPOEKTUPOBAHHUE.

Cpennue 3Ha4eHMS U UX IPUMEHEHNE B CTAaTUCTHKE.
BexTopHOE 3a1aHne MPSAMBIX U IIOCKOCTEN B POCTPAHCTBE.
CrnoxeHne rapMOHMYECKHUX KoeOaHui.

I'paduueckoe perieHrne ypaBHEHUI 1 HEPABEHCTB.
[IpaBuIbHBIE M MOTYIIPaBUIBHBIE MHOTOTPAHHUKH.
Konunueckne ceueHuns u uxX NPUMEHEHNE B TEXHUKE.

10. Ionstue quddepeHnnana u ero NpUIOKEHHUS.

11. CxeMbl NOBTOPHBIX UCHBITAHUI bepHymn.

HccnenoBanue ypaBHEHHUH U HEPABEHCTB € apAMETPOM.

e S AR il ol

2.4.5. llepevyeHb y4eOHO-METOAHYECKOTO O0ecreYeHus AJIs CAMOCTOATEIbHOM

padoThI 00yYAIOIIUXCH 10 JUCHHUILIINHE
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CamocrosiTenbHast paboTa CTyIeHTa B HPOLECCE OCBOEHUS JAMCLMILIMHBI
BKJIFOYAET:

-M3y4€HHE OCHOBHOW U JOMOJHUTENBHOM TUTEpaTyphl IO KYpCy;

-CaMOCTOSITEIbBHOE U3y4E€HUE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);

-paboTy C 3JEKTPOHHBIMH Y4€OHBIMU PECYPCAMH;

-U3y4CHHE UHTEPHET PECYPCOB;

-IIOATOTOBKY K MPAKTUYECKUM 3aHATHSIM,

-CaMOCTOSITEIbHOE BBIIIOJHEHHE JOMALTHUX 33aHUM,

-MIOATOTOBKY pedepara o 0JHOU U3 TeM Kypca.

Hauanom opranusanuu a000i caMOCTOSATENIbHOM paboThl JOIKHO OBITh IPUBUTHE
HaBBIKOB M yMEHHMH IpaMOTHOM paboThl ¢ ydueOHOM M HaydyHOM JuTepaTypoil. DTOT
npolecc, B MEPBYIO OYepelb, CBSI3aH C HAXOXKACHHEM HEOOXOAMMOM IJIsl YCHELIHOTO
OBJIaJICHUs] y4eOHbIM MarepuanoMm juteparypoil. CTyIeHT AOJKEH YMETh MOJb30BaThCs
doHaMu OGMOIMOTEK U CIIPAaBOYHO-OMOIHOrpaduuecKUMU U3AaHUSIMU.

CryneHThl Uil TOJHOLIGHHOTO OCBOEHMS Y4EOHOro Kypca JOJIKHBI COCTaBISAThH
KOHCIIEKThI KaK MPU MPOCIYIIMBAHUHM €r0 TEOPETUYECKOM (JIEKIIMOHHOW) YacTH, TaK U
IpU TOATOTOBKE K MPAaKTUYECKUM (1abopaTOpHbIM) 3aHATHAM. JKenmaTelbHO, YTOOBI
KOHCIIEKTHI JIEKIIMH 3alHUChIBAJIUCH B JIOTHYECKOH MOCIeI0BaTeIbHOCTH U3YYEHUs Kypca
U COZIEpKAINUCh B OJTHOM TeTpau.

Ha camocrositenbHyto pabOTy CTYIEHTOB OTBOIUTCS 78 YacoB y4yeOHOTo
BpEMEHH(B TOM YHCII€ KOHCYIbTallMK 16 4acoB).

HaumenoBanue [lepeueHpb yueOHO-METONMYECKOrO 00ECIEYEHHUST JUCIUITIIMHBI TI0 BBITIOJIHEHUIO
pasnena CaMOCTOSITEILHOM paboThl
1. OcHOBBI 1. bammakos M. W. Maremaruka: anrebpa u Havaja MareMaTH4ecKoro aHajli3a, FeOMETpHS :
TPUTOHOMETPHU. yueOHMK /7151 UCIIOJIb30BaHus B y4eOHOM mporecce o0pa3zoBarenbHbix yupexaeHuit CIIO Ha

6aze OCHOBHOrO OOILEro 00pa3oBaHUs C MOJy4eHHEM CpeqHero obuiero odpazosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpazoBanue. OOmEeoOpazoBaTeNbHble AUCHUIIAHBL). - ISBN 978-5-
4468-5988-7

2. bammmakos M. 1. Maremaruka : cOOpHUK 3a1a4 IPOQUIbHOM HAIIPaBIEHHOCTY : y4eOHOe
ocoOue Al CTYIEHTOB YUpexxJeHU cpenHero npodeccuonanbHoro obpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocka : M "Axamemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeNbHble AUCHUIIUAHBL). - ISBN 978-5-
4468-6567-3

2. Crenenu u xopHu. |1. bammakos M. M. Maremaruka: anrebpa 1 Hauajla MaTEMaTHYEeCKOrO aHAIM3a, TEOMETPUS
CreneHHble QyHKIMY. ydeOHUK A7l UCIIOAb30BaHUS B yueOHOM Ipolecce oOpa3oBarenbHbIx yupexaenuil CIIO na
6aze OCHOBHOrO OOILEro 00pa3oBaHUs C MOJy4eHHEM CpeqHero obuiero odpaszosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeIbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammakos M. . Maremaruka : cOOpHUK 3a1a4 IPOQUIbHOM HAIIPaBIEHHOCTY : y4eOHOe
ocoOue Al CTYIEHTOB YUpexJeHU cpenHero npodeccuonanbHoro odpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocka : M "Axamemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeIbHble AUCHUIIAHBL). - ISBN 978-5-
4468-6567-3

3. IloxasarenpHad u (1. bammaxos M. M. Maremaruka: anre6pa u Hadajla MaTeMaTHIeCKOro aHalM3a, TEOMETPUS
nmorapudmuyeckas  [yueOHUK JJIS UCIONBb30BaHUA B ydeOHOM Ipolecce oOpasoBarenbHbIX yupexaenuil CIIO na
(yHKLIMU. 0aze OCHOBHOTrO 00ILEro 00pa30BaHMs C MOIYYEHHEM CpeaHero oduiero odpasoBanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanpHoe obpazoBanue. OOmEeoOpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammmakos M. . Maremaruka : cOOpHUK 3a/1a4 IPOQUIbHOM HAIPaBIEHHOCTY : y4eOHOe
ocoOue Al CTYIEHTOB YUpekJeHUil cpenHero npodeccuonanbHoro obpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocka : MI[ "Axamemus', 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmeoOpazoBaTeabHble AUCIUILIAHBL). - ISBN 978-5-
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4468-6567-3

4. DiieMeHTBI
MaTeMaTHYECKOro
aHanusa.

1. bammaxos M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4eCKOro aHaau3a, TeOMETPUsl :
ydeOHUK A7l UCIIOIb30BaHKs B yueOHOM Ipolecce oOpa3oBarenbHbIx yupexaenuil CIIO na
6aze OCHOBHOrO OOILEro 00pa3oBaHUs C HOJy4eHHEM CpegHero obuiero odpaszosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeNbHble AUCHUIIUAHBL). - ISBN 978-5-
4468-5988-7

2. bammmakos M. 1. Maremaruka : cOOpHUK 3a1a4 IPOQUIbHOM HAIIPaBIEHHOCTH : ydeOHOe
ocoOue Al CTYIEHTOB YUpexxJeHUil cpenHero npodeccuonanbHoro obpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocksa WL "Axagemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBanue. OOmEeoOpazoBaTeNbHble AUCHUIIUAHBL). - ISBN 978-5-
4468-6567-3

5. DIeMeHThI
MareMaTHYeCKOM
CTaTHCTHKH,
KOMOHHATOPHKH U
TCOpUH BEPOSTHOCTEH

1. bammaxos M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4YeCKOro aHaau3a, TeOMETPUsl :
ydeOHUK A7l UCTIOIb30BaHKs B yueOHOM Ipoluecce oOpa3oBarenbHbIx yupexaenuil CIIO na
6aze OCHOBHOTO OOILEro 0Opa3oBaHUs C MOJIy4eHHEM CpeJHEro obuiero odbpasosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeIbHbE AUCHUIIAHBL). - ISBN 978-5-
4468-5988-7

2. bammmakos M. . Maremaruka : cOOpHUK 3a/1ad IPOQUIbHON HaIPpaBIEHHOCTH @ yueOHOe
rocoOue ISl CTYIEHTOB y4UpeKJIeHUi cpenHero npodeccruoHagpHoro odpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocksa WL "Axkagemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeIbHblE AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

6. YpaBHEeHus,
HEepaBEeHCTBA U UX
CHCTEMBI.

1. bammaxos M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4eCKOro aHaau3a, TeOMETPUsl :
ydeOHUK A7l UCTIOIb30BaHKs B yueOHOM Ipolecce oOpa3oBarenbHbIx yupexaenuil CIIO na
6aze OCHOBHOTO OOILEro 00pa3oBaHUs C MOJNy4eHHEM CpeJHero obuiero obpasosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeabHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammmakos M. . Maremaruka : cOOpHUK 3a/1a4 IPOQUIbHON HAPaBIEHHOCTH : yueOHOe
rocoOue ISl CTYIeHTOB yUpeKJIeHUil cpenHero npodeccruoHaabHoro odpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocksa WL "Axagemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmEeoOpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

7. AKCHOMBI
CTepeoMeTpHUH.
[TapasienbHOCTD U
[epIeHANKYIIIPHOCTh
PSIMBIX U
[J10CKOCTEeH

1. Maremaruka: anrebpa 1 Hauana aHanusa, reomerpus. Teomerpus. 10-11 xiaccsl. ba3oBblil
1 yriryOnaeHHbld ypoBHU : yueOHUK / JI. C. Aranacsh. - M. : IIpocsewmenue, 2017. - 255 c. -
ISBN 978-5-09-046610-3.

2. Maremaruka: anrebpa 1 Hauajla aHanusa, reomerpus. Ieomerpus. 10-11 xiaccesl. basoBblit
1 yriryOnaeHHbld ypoBHU : yueOHUK / JI. C. Aranacsu. - M. : IIpocsewmenue, 2018. - 255 c. -
ISBN 978-5-09-053287-7.

8. MHOrorpaHHHKH

1. Maremaruka: anrebpa 1 Hauala aHanusa, reomerpus. Ieomerpus. 10-11 xiaccsl. ba3oBblil
1 yriryOneHHbld ypoBHU : yueOHUK / JI. C. Aranacsh. - M. : IIpocsewmenue, 2017. - 255 c. -
ISBN 978-5-09-046610-3.

2. Maremaruka: anrebpa 1 Hauaga aHanusa, reomerpus. Ieomerpus. 10-11 xiaccel. ba3oBblit
1 yriryOnaeHHbld ypoBHU : yueOHUK / JI. C. Aranacsh. - M. : IIpocsewmenue, 2018. - 255 c. -
ISBN 978-5-09-053287-7.

9. Bexropsl U
KOOpJIMHATEI B
[POCTPAHCTBE

1. Maremaruka: anrebpa 1 Hauana aHanusa, reomerpus. Teomerpus. 10-11 xiaccsl. ba3oBblil
1 yriryOneHHbld ypoBHU : yueOHuk / JI. C. Aranacsan. - M. : IIpocsewmenue, 2017. - 255 c. -
ISBN 978-5-09-046610-3.

2. Maremaruka: anrebpa u Hauajla aHanusa, reomerpus. Ieomerpus. 10-11 xiaccsl. basoBblit
1 yriryOnaeHHbld ypoBHU : yueOHUK / JI. C. Aranacsu. - M. : IIpocsewmenue, 2018. - 255 c. -
ISBN 978-5-09-053287-7.

10. Humuaap. Konyc.
LLap

1. Maremaruka: anrebpa 1 Hauana aHanusa, reomerpus. Teomerpus. 10-11 xiaccsl. ba3oBblit
1 yriryOnaeHHbld ypoBHU : yueOHUK / JI. C. Aranacsu. - M. : IIpocsewmenue, 2017. - 255 c. -
ISBN 978-5-09-046610-3.

2. Maremaruka: anrebpa 1 Hauajla aHanusa, reomerpus. Ieomerpus. 10-11 xiaccsl. basoBblit
1 yriryOneHHbld ypoBHU : yueOHUK / JI. C. Aranacsh. - M. : IIpocsewmenue, 2018. - 255 c. -
ISBN 978-5-09-053287-7.

11. OObeMEI TE

1. Maremaruka: anrebpa U Hauana aHanusa, reomerpus. [eomerpus. 10-11 xiaccel. ba3oBblil
1 yriryOnaeHHbld ypoBHU : yueOHUK / JI. C. Aranacsh. - M. : IIpocsewmenue, 2017. - 255 c. -
ISBN 978-5-09-046610-3.

2. Maremaruka: anrebpa 1 Hauajla aHanusa, reomerpus. Teomerpus. 10-11 xiaccsl. ba3oBblit
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1 yriryOneHHbld ypoBHU : yueOHUK / JI. C. Aranacsu. - M. : IIpocsewmenue, 2018. - 255 c. -
ISBN 978-5-09-053287-7.

1. bammaxoB M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4YeCKOro aHaau3a, TeOMETPUsl :
ydeOHUK A7l UCTIOIb30BaHKs B yueOHOM Ipolecce o0pa3oBarenbHbIX yupexaenuil CIIO na
6aze OCHOBHOrO OOILEro 00pa3oBaHUs C MOJIy4eHHEM CpeJHero obuiero odpaszosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpazoBaHue. OOmE0Opa3oBaTeNbHbIE AUCHUIIAHBL). - ISBN 978-5-
12. TloBropenue 4468-5988-7

2. bammakos M. . Maremaruka : cOOpHUK 3a1a4 IPOQUIbHOM HAIIPaBIEHHOCTY : y4eOHOe
rocoOue ISl CTYIEHTOB yUpeKJIeHUi cpennero npodeccruoHagbHoro odpasosanus / M. .
bammakoB. - 2-e wu3m., crep. - Mocka : MI[ "Axamemus', 2018. - 208 c. -
(IIpodeccuonanbHoe obpazoBanue. OOmEeoOpa3oBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

Kpome mnepeuncieHHbIX MCTOYHUKOB [0 TEMaM CaMOCTOSITEIbHONW paboThl,
CTYIEHT MOXET BOCIIOJb30BaThCs DIEKTPOHHO-OMONMoTeyHsiMu cuctemamu (OBC),
npodeccuoHanbHBIMM  0a3aMH  JAHHBIX, JJEKTPOHHBIMU 0a3aMH MEPUOTUYECKUX
U3aHUM, JOpyruMu WHGOPMALMOHHBIMU pecypcaMu, YKa3aHHbBIMU B paszaene 5.4
«Ilepeuenp pecypcoB HMH(POPMALMOHHO-KOMMYHHKAIIMOHHON cetn  «HTepHeT»,
HEOOXOJJMMBIX JJI1 OCBOEHUS AUCLUUILIMHBI», BKIIOUAIOLIUN peCypChl, JOCTYI K KOTOPBIM
o0ecrieueH IO JIOroBOpaM ¢ MpaBooOuagarensiMi, U o0Opa3oBaTeibHbIC, HAy4YHbIE,
CIPAaBOYHBIE PECYPCHl  OTKPBITOTO  JOCTYNa, HUMEIOUME CTaryc OQUIHAIbHBIX
(penepanbHble, OTpacieBble, YUPEKICHUH, OpraHu3auuid ¥ T.IL.), a TaKKe MOMCKOBBIMU
cucreMaMu ceTd IHTepHeT 11l MoucKa U paboThl ¢ HEOOX0AUMOM HHPOpPMALIUEH.

Jlns ocBOEHMsI JaHHOW AMCUMIUIMHBI U BBIIOJHEHHS MPETYCMOTPEHHBIX y4yeOHOU
IIPOrpaMMoOM Kypca 3aJJaHHi 0 cCaMOCTOSITEbHONU paboTe CTYAEHT MOKET UCIOJIB30BaTh
cieaymoliee yaeOHO-METOIUYECKoe 00ecTeueHue:

- METOIMYECKHE PEKOMEHIALIUN MTPENOJABATENS K IPAKTUYECKUM 3aHATHSM.
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3. OBPA3OBATEJ/IBHBIE TEXHOJIOI'NHN

Jng  peanuszauud  KOMIIETEHTHOCTHOTO  IIOAXOAA  INPEAyCMaTpHUBAETCs
UCIOJB30BAaHUE AKTUBHBIX M HMHTEPAKTUBHBIX (OPM TPOBENEHUS AyTUTOPHBIX H
BHEAYIUTOPHBIX 3aHATUM C Leabl0 (OPMUPOBAHUS U PaA3BUTHS MPOQPECCHOHATBHBIX
HaBBIKOB oOydvaromuxcs. B mponecce mpenogaBaHusl NPUMEHSIOTCS 00pa3oBaTeIbHbIE
TEXHOJIOTUM Pa3BUTUS KPUTHUECKOTO MBIIUICHHS, MpoOIeMHOe O0yueHue, MPOEKTHOE
oOyueHue, paboTa B MaJIbIX IpyMMax.

3.1.00pa3oBaTesbHbIC TEXHOJIOTHH NIPH NPOBEACHNHU JIEKIUH

TeXHOIOrMH, PUMEHSEMBIE [P Komrectso
W3yuaemble pazzensl (TeMbl) AUCLUIUIAHbL N 4acoB
IPOBEJICHUH JICKIIUOHHBIX 3aHATHH
Pazpen 1. OCHOBBI TPUTOHOMETPUU. AynuoBu3yanbHbIE TEXHOIOIHU 10*
Texnonorust npobaeMHOro o0yyeHus
Pazpen 2. Crenenu u kopHu. CTeneHHbIE AynuoBu3yanbHbIE TEXHOIOIHU 10*
(GyHKUMH. Texuonorust npobaeMHOro o0yyeHus
Paszpen 3. IlokasarenbHas U norapudmuueckas | AyIuoBU3yalbHblE TEXHOIOTUH 11*
GyHKUMH. Texnonorus npobaeMHOro o0y4eHus
Paznen 4. DneMeHTbl MaTEMaTHYECKOTO AynuoBu3yanbHbIE TEXHOIOIHU 13*
aHanu3a. Texnonorust npobaeMHOro o0y4eHus
Pasznen 5. DneMeHTHl MareMaTH4Y€eCKOM 5%
AynuoBu3yanbHbIE TEXHOIOIHU
CTAaTUCTUKH, KOMOUHATOPUKYU U TEOPUH
. Texnonorus npodaeMHOro o0y4eHus
BEPOSITHOCTEH.
Pa3nen 6. YpaBHeHUs, HEPAaBEHCTBA U UX AynuoBu3yanbHbIE TEXHOIOIHU 4*
CHCTEMBI. Texuonorust pobaeMHOro o0y4eHus
Pa3znen 7. AKCHOMBI CTEPEOMET PUML. AynuoBu3yanabHbIE TEXHOIOIHU 7*
IMapanneabHOCTh U NEPIEHAUKYIIPHOCTD Texnonorus npodaeMHOro o0y4eHus
OPSIMBIX U IUIOCKOCTEH.
Pa3zpen 8. MHOrorpaHHUKH. AynuoBu3yanabHbIE TEXHOIOIHU 5%
Texnonorust npobaeMHOro o0ydeHus
Pa3znen 9. Bekropsl U KOOpAUHATHL B 4%
AynuoBu3yanbHbIE TEXHOIOIHU
IPOCTPAHCTBE.
Texnonorust npodaeMHOro o0y4eHus
Pazpen 10. Humunap. Konyc. Ilap. AynuoBu3yabHbIE TEXHOIOIHU 9%
Texnonorust npobaeMHOro o0y4eHus
Pazpen 11. O6beMbl TEN AynuoBu3yanbHbIE TEXHOIOIHU 10*
Texnonorust npobaeMHOro o0y4yeHus
Paszen 12. INoTopenue Ayn1oBH3yaJIbHbIE TEXHOJIOT MU 6*
Uroro 1o Kypcy 94
B TOM uncIie HHTEpAKTUBHOE 00yueHUE 88*

3.2.00pa3oBaTebHbIC TEXHOJIOTHH NPH NPOBEACHNU NPAKTUYECKUX 3aHATHI

(1adopaTopHbIX pador)

W3yaaemble pa3aesnsl (TEMbl) JUCHUILIMHbL o TeXHOTOTAI, TPHNEIICHBIE 1IpH i Komtiectso
POBEJICHUNU NIPAKTUYECKUX 3aHATUIH 4aCOB

Paznen 1. OCHOBBI TPUTOHOMETPUU. KoMmbroTepHble CUMYIALUU 4%
I"pynmoBsle TUCKyCCUU

Pazpen 2. Crenenu u kopHu. CTelleHHbIE I'pynnosele nuckyccun 4%

GbyHKIMU. Pa300p KOHKPETHBIX CUTYyaLlUi

Pasznen 3. IlokasarenbHast U gorapudmuyeckas I'pynnosele nuckyccun 4%

byHKIMU. KoMIbloTEpHbIE CUMYIISALMU

Paznen 4. DneMeHTbl MaTeMaTHYeCKOro aHanu3a. | [pynmnoBble TUCKyccuu 4%
KoMIbloTEpHbIE CUMYIISALUU
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TCXHOJ'IOFI/II/I, TMPUMCHACMBIC ITPH

Wsyaaembie pasziesl (TeMbI) TUCLHILTHHBI IIPOBEJICHUH NPAKTUYECKUX 3aHATHI Komricerno
4acoB
Pazpen 5. DneMeHTbl MaTeMaTH4YeCKoH I'pynnossle nuckyccun 5*
CTaTUCTUKH, KOMOMHATOPUKYU U TEOPUH KoMmbroTepHble CUMYNIALUU
BEPOSTHOCTEM. Pa300p KOHKPETHBIX CUTYaLlUi
Pa3nen 6. YpaBHeHUs, HEPAaBEHCTBA U UX KoMmbroTepHble CUMYIALUU 4%
CHUCTEMBEI. Pa300p KOHKPETHBIX CUTYaLlUi
Pa3znen 7. AKCHOMBI CTEPEOMET PUML. KoMmbroTepHble CUMYIALUU 7*
IMapanneapHOCTh U NEPHEHAUKYIIPHOCTD Pa300p KOHKPETHBIX CUTYalLlUii
OPSIMBIX U IUIOCKOCTEH.
Pa3zpen 8. MHOrorpaHHUKH. I'pynnosele nuckyccun 5
KoMIIbIOTEpHbIE CUMYIIALUU
Pa3znen 9. Bekropbl U KOOpAUHATHL B KoMmbroTepHble CUMYIALUN 4%
IIPOCTPAHCTBE. Pa300p KOHKPETHBIX CUTYaLlUi
Pazpen 10. Humunaap. Konyc. ap. I'pynnossle nuckyccun 8*
KoMIbIOTEpHbIE CUMYIIALUU
Pazpen 11. O6beMbl TEN I pymmoBbIe Auckyccuu o
KoMmbroTepHble CUMYNIALUU
Pa300p KOHKPETHBIX CUTYaLlUi
Paznen 12. Ilosropenue Tpynmossie auckyccuu 4
KoMmbroTepHble CUMYIALUU
Pa300p KOHKPETHBIX CUTYaLlUi
Htoro mo kypcy 62
B TOM umnciie HHTEpAKTUBHOE 00yueHUE 62*
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4. YCJOBHUS PEAJIM3AILIAN ITIPOTPAMMBI YYEBHOM I CHUIIUTHBI

4.1. MarepunajbHO-TeXHUYeCKasi 0a3a, HeoOXoguMAasi JJsl OCYIIECTBJICHMS
00pa30BaTeJIbHOIO NMPOLECCa MO AMCHUIINHE

Peannsaunﬁ yq€6HOI>'I AU CIHUITIINHBI OCYHICCTBJIACTCA B CIICIHAaJIbHO
O60py,£[0BaHHOM KaOMHETe MaTeMaTHYCCKUX JUCHUITINH.

OOopynoBanne y4yeOHOro KkaOMHeTa: MYIBTUMEIUAIPOCKTOP, KOMIIBIOTED,
9KpaH, J0CKa MeJoBas, ydyeOHass meOenb, HamIsAHbIE MOCOOUs, y4eOHO-METOJUYECKUE

Marepualibl, rCOMECTPUICCKUC MOACIIN, CIICIIUAIIbHAA JINTCPATypPa, BbIXO/ B I/IHTCpHCT.

4.2. [lepeyeHb HEOOXOAMMOTO MPOTPAMMHOIO 00ecreYyeHust

1. 7-zipapxuBatop; (JMIEeH3Us Ha aHMI. http://www.7-zip.org/license.txt)

2. AdobeAcrobatReadernpocmorpiinkdaiinos ; (muueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. AdobeFlashPlayer —rpaduueckuii penakrop; (IMLeH3Us -
https://get.adobe.com/reader/?loc=ru&promoid=KL.XME)

4. ApacheOpenOffice — opucHbIi makeT; (JULEH3US -
http://www.openoffice.org/license.html)

5. FreeCommander - npoBOHUK; (JTULIEH3US -
https://freecommander.com/ru/%d0%bb %d0%b8 %d 1%86%d0%b5%d0%bd%d0%b7%d
0%b8%d1%81/)

6. GoogleChrome - Opay3zep;(uieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHsIif makeT(B CBOOOAHOM JOCTYIIE);

8. MozillaFirefox - 6pay3ep.(iauiensus - https://www.mozilla.org/en-
US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOU " I[QHOJIHI/ITEJILHOPI Y‘IEBHOIZI
JIMTEPATYPBI, HEOBXOJIUMOM 1151 OCBOEHUS YYEBHOM
JTUCHUILINHBI

5.1 OcHoBHas IUTEpPaTYypa

1  bammakoB M. 1. Maremartuka: anredpa u Hauajla MaTeMaTHYECKOTO aHAJIM3a,
reoMeTpus : y4eOHMK JJIi HUCHOJNb30BaHMUS B YueOHOM Ipouecce oOpa3oBarelbHbBIX
yupexxaenuit CI1O na 6aze 0OCHOBHOro 0011ero 0Opa3oBaHUs C MOJIYYEHHEM CPEIHEro
obmero oopaszoBanus / M. U. bammakos. - 4-e u3a., ctep. - Mocksa : UL "Axanemus",
2017. - 256 c. - (IlpodeccuonanbHoe obpazoBanue. OOIIE0Opa30BATEIBHBIC
mucuunianHel). - ISBN 978-5-4468-5988-7

2 bammako M. MUW. Marematka : CcOOpHUK 3adad  MPOQPUIBHOM
HampaBIeHHOCTH : YydyeOHOe TmocoOue [JIsi CTYAEHTOB VYUPEKIACHUH CpPEIHEro
npodeccuonagbHoro oopazosanust / M. U. bammakos. - 2-e usn., crep. - Mocksa : UL
"Akamemus", 2018. - 208 ¢ -  (IIpodeccuonanpbHoe  0oOpa3oBaHUE.
O6mieo6pazoBaTenbHble AUCHUILUIUHEL). - [ISBN 978-5-4468-6567-3

3 Maremaruka: anreOpa W Hauana aHanuza, reomerpus. leomerpus. 10-11
kjaccel. ba3oBbiil u yrnyOnenHsli ypoBHM : ydeOHuk / JI. C. AranacsH. - M. :
IIpocsemenue, 2017. - 255 c. - ISBN 978-5-09-046610-3.

4 Maremaruka: aiareOpa M Havajna aHanuza, reometpus. leomerpus. 10-11
kjaccel. ba3oBblil u yrnyOnenHsli ypoBHM : ydeOHuk / JI. C. AraHacsH. - M. :
IIpocsemenue, 2018. - 255 c. - ISBN 978-5-09-053287-7.

5.2 JlonostHMTE/IbHAS JIUTEPATYPA

1. bammakoB M. U. Maremartuka : yue6nuk / M. . bammakos. - 6-e u3a., crep.
- MockBa : Uznarensckuii nientp "Axamemus", 2019. - 256 c. - (Ilpodeccuonansuoe
oOpa3zoBanue. O61meoOpa3oBarenbHble TUCUUIUIMHBI). - ISBN 978-5-4468-7888-8

2. bammako M. MUW. Marematuka : COOpHHK 3aJa4  MPOQPUIBHOM
HampaBIeHHOCTH : YydyeOHOe TmocoOue [JIsi CTYAEHTOB YUPEXKACHHM CpeIHEro
npodeccuonaabHoro oopazosanust / M. U. bammakos. - 6-e usn., crep. - Mocksa : UL
"Akamemus", 2019. - 256 c¢. -  (IIpodeccuonanpbHoe  0Opa3oBaHUE.
Oob1eoOpa3zoBareabHble AUCUUIUINHBL). - [SBN 978-5-4468-7888-8

5.3. llepuonnueckue M3IaHus

1. Bectnuk Bonrorpanckoro rocynapctBeHHoro yHusepcurera. Cepus 1.
Marematuka. @usuka. (Maremaruueckass QpuU3MKa U KOMIBIOTEPHOE MOJEIUPOBAHUE) —
URL: http://biblioclub.ru/index.php?page=journal red&jid=279797;
http://elibrary.ru/contents.asp ?titleid=10018

2. CMekanka : HaydHO-NIOMYISPHBIA €XKEMECAYHBbIA KypHal / ydpeauTelb
OOO "MexnyHapoAHbII HMHCTUTYT MNPOMBIIUICHHOW coOctBeHHOcTH. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=253041

3. Bectnuk  IIckoBckoro  rocymapctBeHHoro — yHuBepcurera.  Cepus:
EcrecTBennsie u ¢u3uKO-MaTeMaTHYeCKHe HayKH. — URL:
http://elibrary.ru/contents.asp ?titleid=37511

4. MaremaTuka B BBICIIIEM 00pa3oBaHUH. - URL:
https://e.lanbook.com/journal/2368#journal_name

5. MaremaTuka B BBICLIEM 00pa3oBaHUH. - URL:

https://e.lanbook.com/journal/2368#journal name
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6. Marematnueckue Tpyasl / Mactutyr matemaruku um. C.JI. Co6onesa CO
PAH (HoBocubupck). — URL: https://elibrary.ru/contents.asp?id=34069380

7. MaremMaTnyeckuii BECTHUK IIE€BY30B U YHHUBEPCUTETOB Boiro-Bsrckoro
peruona (Kupos). — URL: https://elibrary.ru/contents.asp?titleid=28395

5.4. Ilepeyenr pecypcoB HMH(POPMALUOHHO-KOMMYHUKALMOHHON CeTH
«HTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHUS! AU CLHMIIJIMHbI

1. OBC «Yuuepcuterckas 6ubnuoreka ONLINE» [yueOHble, HaydHbIE 31aHUS,
MEPBOUCTOYHHUKH, XYI0KECTBEHHbIE MPOU3BEAEHUS Pa3IMUHbIX M3/1aTeNIbCTB; JKypHaJbl;
MYJIBTUMEINMHASA KOJUIEKIMS: ayIUOKHHUTHY, aynnoQaiyibl, BUACOKYPChl, HHTEPAKTUBHbIC
KYpChI, 3KCHPECC-MIOJrOTOBKa K HK3aMEHaM, IpPEe3eHTalluu, TeCThbl, KapThbl, OHJIAHH-
SHUUKJIOTIEINH, CJ0BapH | : CailT. — URL:
http://biblioclub.ru/index.php?page=main_ub red.

2. DOBbC wuznarensctBa «JIaHp» [yueOHBbIC, HAydyHbIE W30aHUS, MEPBOUCTOUHUKH,
XyI0KECTBEHHbIE TPOU3BEACHHUS PA3JIUUYHBIX H3JATEeNIbCTB; KypHaJbl| @ CcalT. —
URL:http://e.lanbook.com.

3. DBC «Opaiit» [paszgen «BAIIHA TIOAIMUCKA: ®wmman Kyol'Y (r
CnaBsiHck-Ha-KyOanu): yaueOHuKH U yueOHbIe mocoOus nznarensctsa «Opait»] : calft. —
URL:https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-
37D3A9E6DBFB.

4. OBC «Znanium.com» [yuyeOHbIE, HayYHbIE, HAyYHO-TIOMYISPHbIE MaTepuabl
Pa3IMYHbIX U3ATENbCTB, )KypHaibl] : caiT. — URL: http://znanium.com/.

5. DBC «BOOK.ru» [yuebnbie uznanus — xoutekuus nis CIIO] : cait. — URL:
https://www.book.ru/cat/576.

6. HayuHnas snekrponHas 6ubnanorexa. MoHorpaduu, U31aHHbIE B U3/1aTEJILCTBE
Poccuiickoit  Akagemun EctecTBo3HaHUsA [MOJHOTEKCTOBBIM pecypc CcBOOOJIHOTO
noctyna] : caiiT. — URL: https://www.monographies.ru/.

7. Hayunas osnexkTpoHHass OuOnuorexka crtarel M nyonukauuid «eLibrary.ru»
[poccuiickuii MH(OPMAMOHHO-aHATUTUYECKUI MOpTaid B 007acTU HayKH, TEXHOJIOTUH,
MEIUIMHBI, 00pa30oBaHus; OONbIlIas 4acTh M3JAaHUNH — CBOOOJHOTO AOCTyMHa] : CalT. —
URL: http://elibrary.ru.

8. ba3bl ganabix komnanuu «Mct Boio» [paznen: Ilepuonunyeckue usnanus (Ha
PYCCKOM $I3bIKE) BKJIIOYAET KoJuleKuMu: M3gaHus mo oOLIeCTBEHHBIM U T'YMAHUTAPHBIM
HaykaMm; M3manug mo mnemaroruke u oOpasoBaHMio; M3maHus nmo uHGOPMaMOHHBIM
texHonorusiM; Craructuueckue wuzganuss Poccum um crpan CHI] : caiit. — URL:
http://dlib.eastview.com.

9. KubepJlennnka : Hay4dHas 3JIEKTpOHHas OMONMOTEKa [HaydHbIE >KypHajibl B
MOJIHOTEKCTOBOM (popmarte cBoOoiHOTO Aoctyma] : calT. — URL: http://cyberleninka.ru.

10. EnnHoe okHO JocTyma K oOpa3oBaTeslbHBIM pecypcaMm : (QenepanbHas
MHPOPMAIlMOHHAs CUCTEMa CBOOOJHOTO JIOCTyIa K HWHTETPaJIbHOMY KaTajlory
00pa30BaTeNbHBIX HMHTEPHET-PECYPCOB W K JJIEKTpPOHHOW Oubiamorexke yueOGHO-
METOIMYECKUX MaTepuajioB JJisi BCEX YPOBHEW 00pa3oBaHUs: JOILIKOJIBHOE, oOliee,

cpenHee npo(eCCHOHAIIBHOE, BBICILIEE, JOTIOJTHUTEIIBHOE : CaiT. —
URL:http://window.edu.ru.

11. ®@enepanbHblii 1EHTp HH(GOPMAIMOHHO-00PA30BaTENIbHBIX PECYPCOB [
o0wero, CPEIHETO Ipo(eCcCUOHAIBHOIO, JIOTIOJTHUTENBHOTO o0Opa3oBaHuUs;
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MOJTHOTEKCTOBBIN pecypc cBoOoaHoTO ocTtyna] : cailt. — URL:http://fcior.edu.ru.

12. Enqunas  xomnmekuuss — HUQPPOBBIX — 00pa3oBaTeNbHBIX  PECypcoB  [AJis
NpenoAaBaHusd M M3y4eHHUs Y4eOHBIX IUCUUIUIMH HayaJdbHOTO OOIIEro, OCHOBHOTIO
obmero u cpenHero (moiHOro) oOmEero oOpa3oBaHUs; IMOJTHOTEKCTOBBIN pecypc
cBoOoaHOTO MocTyma] : cailT. — URL:http://school-collection.edu.ru.

13. OdunuanbHbIl UHTEPHET-TIOPTA NMpaBoBoi mHpopMauu. [ocynapcTBeHHas
cucTeMa MpaBoBOM MH(OpPMAIMU [TOJHOTEKCTOBBIM pecypc cBOOOJHOIO J0CTyMa]: CalT.
— URL: http://publication.pravo.gov.ru.

14. DHuuknoneauym [OHIMKIONEANH. Crnosapu. CnpaBoYHHKHN
MOJTHOTEKCTOBBIN pecypc cBobonHoro nocrtynal // ObC «YHuBepcurerckas Oubimoreka
ONLINEY : caitt. — URL: http://enc.biblioclub.ru/.

15. DnexTpoHHblil Karajgor KyOaHCKOro rocygapCTBEHHOTO YHHMBEpCHUTETa U
¢bummanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.
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6. METOANYECKHUE YKA3ZAHUSA OBYYAIOIIUMCA 11O
OCBOEHMUIO JMCHHUIIJIMHBI

JlucuuniauHa HaueneHa Ha (QopMHpoBaHHE OOUIeydyeOHBIX KOMIIETEHLUH, TaKUX
KaK CIHOCOOHOCTh JIEMOHCTpAIMi OOIIEHAYYHBIX 0a30BBIX 3HAHUN €CTECTBEHHBIX HayK,
MaTeMaTUK{, TOHUMaHUEe OCHOBHBIX ()aKTOB, KOHIIETIIIMNA, TIPUHLIUIIOB U TEOPUH.

OOyuyeHne CTYIEHTOB OCYIIECTBISETCS MO TPAJULUOHHOM TEXHOJIOTMM (JIEKIMH,
MIPAKTHKHN) C BKIFOYEHMEM HHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOYKHM 3pEHHUs HCIOJIb3YEeMbIX METOJOB JIEKLUHU IOAPA3AEIIAIOTCS CIEAYIOIUM
oOpa3oM: HH(OPMAIIMOHHO-OOBSICHUTENbHAS JIEKLIMs, IOBECTBOBATENIbHAS, JICKIIMSI-
Oecena, mpoOaeMHas TCKUIHUS U T. 1.

YeTHOE M3nokeHre ydueOHOro MaTepuaa Ha JIEKIIMU JT0JKHO KOHCIEKTHUPOBAThCS.
Caymarp JeKIUI0 HY)KHO YMETh — MOAJIEPKUBAaTh CBOE BHUMAHHE, TIOHATh U 3alIOMHUTD
yCIbIILIAaHHOE, YJIOBUTH May3bl. B mpoliecce M3/10)keHus IpernoiaBaTesieM JeKIUU CTyIeHT
JIOJKEH BBISICHUTH BCE HEMOHSTHBIE BONPOCHL. 3aMMChIBAaTh COEPKAHUE JIEKLIUU HYKHO
00s13aTeNIbHO — 3aIIMCH TTOMOTAIOT MOJEPKUBAaTh BHUMAaHKE, CII0COOCTBYIOT TOHUMAaHHUIO
U 3allOMUHAHMIO YCIBIIIAHHOTO, TMPUBOAUT 3HAHHWE B CUCTEMY, CIY)KAT ONOPOM Ui
nepexosa kK 6ojee myooKoMy CaMOCTOSITEIbHOMY U3Yy4eHHIO MPEAMETA.

MeTtonndyeckne peKOMEeH1allii 0 KOHCIIEKTUPOBAHUIO JIEKIUH:

— 3aIHUCh JJOJDKHA OBITh CUCTEMHOM, MPeNCTaBIsITh COO0M COKpaIEHHBIM BapHaHT
nexkuuu mnpenogasarens. HeoOxonumo — ciymaTth, O0OQyMBIBaTH U 3alMCHIBATh
OJTHOBPEMEHHO;

— 3aluch BEAETCS O4YeHb OBICTPO, YETKO, MO BO3MOXXHOCTH KOPOTKUMH
BBIPAKEHUSIMU;

— He TMpeKkpamas ciaylmarh MpenojaBareis, HYKHO 3alHCbIBaTh TO, YTO
HeoOXoquMO  ycBOUThb. Henb3s 3amuchiBaTh Ccpa3y k€ BBICKA3aHHYIO  MBbICIb
IpenoaaBaresis, cileAyeT €€ MOHATh W MOCJe 3TOTO KPaTKO 3amucaTb CBOMMH CIOBAMH
WIKM clloBaMH TpernojaBaTens. BaxHo, yToObl B HeW He ObLI MOTEPSIH OCHOBHOM CMBICI
CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUsI, BHIBOJbI, ONPE/IENICHHS 3alIUChIBAIOTCS TOYHO;

—cienyeT oOpaTUTh BHMMaHHWE Ha O(OpMIICHHME 3amucH JIeKIMU. [ Kaxaoro
npeaMera 3aBoAMTCA o0mas Terpaab. OTIMYHBIM OT OCTAJBHOTO LIBETAa CIIEAYeT
BBIENISIT  OTIENIbHBIE MBICIM M 3aroJIOBKHM, COKpallaThb OTAeNbHbIE CJoBa U
NpeUIOKEHNS, MCIONb30BaTh YCIOBHBIE 3HAKH, OYKBBI JIATUHCKOIO M TPEUYECKOTO
as(paBUTOB, a TAK)Ke HEKOTOPbIE MPUEMBI CTEHOTPa(UUECKOTO COKPAILEHHUS CIIOB.

[IpakTryeckue 3aHATUS 0 AUCUUIUIMHE «MaTeMaTuka» MpOBOJATCS 110 CXEMeE:

— YCTHBIH ONpPOC MO TEOPUH B HaUaJIE 3aHATHS;

— pabora B rpynmnax o pa3penieHuo pa3IuuHbIX CUTyalUi 110 TeMe 3aHATHS;

— pelIeHHe NMPAKTHYECKUX 3a/]ay;

— HHIUBUIYAJIbHbBIE 33JaHMsI JUIsSl TOATOTOBKU K MPAKTUYECKUM 3aHATHUSIM.

Llenb MpakTUYECKOTO 3aHATHS - HAYYUTh CTYJEHTOB MPUMEHSTHh TEOPETUUYECKUE
3HaHUS IPU PEIICHUU NPAKTUYECKHX 3aJ]ad Ha OCHOBE PeallbHbIX JaHHBIX.

Ha npakTtuyeckux 3aHATHAX MPeoOIagatoT CaeayOIIe METObI:

BepOanbpHbIe (TIPe001aIaroM METOJIOM JIOJIKHO OBITh OOBSICHEHHUE);
IpaKTHYeCKHe (MMCbMEHHBIE 31aHUs, TPYIIIOBBIE 3aJIaHUS U T. I1.).

BaxxHbpIM 17151 CTyI€HTa SBISETCS YMEHHE PallMOHAIBHO MOAOMpATh HEOOXOIUMYIO
yueOHyto auTeparypy. OCHOBHBIMH JINTEPATYPHBIMU UCTOUHUKAMHU SIBJISFOTCS:

— Oubnuoteunsie poHabl punuana Kyol'V;
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— 3JIEKTPOHHAs OMOIMOTEUHAs cucTeMa « YHUBEPCUTETCKask OMOIMOTEKa OH-TaliH»;

— 3JIEKTpOHHAas 6ubnuoTeyHas cucrema M3anarenscrBa «JlaHby.

[Touck kHUr B OMOIMOTEKE HEOOXOAMMO HAUMHATh C M3YYEHUs] MPEIMETHOTO
KaTajora M CO3JaHUSl CIHMCKa KHUI, MOCOOMH, METOAMYECKHX MaTepHalioB MO TeMe
n3ydeHus.  IIpocMOTp KHUIM HauyMHAeTCs C TUTYIBHOTO JICTA, CIEAYIOIIETO IOCIe
o0noxxku. Ha HEM 0OBIMHO mMOMENIaoTCsl BCE OCHOBHBIE JAaHHbBIE, XapaKTEPU3YIOILUE
KHUTY: Ha3BaHUE, aBTOP, BBIXO/HbIC JaHHbIE, JaHHBIE O Nepenusnanuu u T.1. Ha obopoTte
TUTYIBHOTO JIMCTa JAETCS aHHOTALUs, B KOTOPOM YKa3bIBAETCS TEMaTHMKa BOIPOCOB,
OCBECILEHHBIX B KHUIE, OINPENEIAETCA KPyr 4UTaresield, Ha KOTOPBIM OHA paccuuTaHa.
bonpmioe 3HaueHWE HMMEET NPEIUCIOBUE KHHUTM, KOTOPO€ 3HAKOMMT YHTATENsl C
JUYHOCTBIO aBTOpAa, MCTOPHUEH CO3MaHMsS KHWUIHM, PacKpbIBaeT conepxkanue. IIpouus
NpEeIuCIOBUE M TOJYy4UB oOIlee NpEeACTaBICHHUE O KHHIe, CIeAyeT OOpaTHTbCA K
ormnanieHno. OraBieHre KHUTH 3HAaKOMUT 00y4aeMoro C COAEpkKaHHEM M JIOTHUYECKOU
CTPYKTYPOW KHUTH, O3BOJISIET BHIOPATh HY)KHBIM MaTepuan Juis uzydenus. [og usnanus
KHUTH NO3BOJISIET CYAUTh O HOBU3HE MaTepuaia. Uem yarie KHUT U31aETCsl, TEMOOIIBIIYIO
LEHHOCTh OHa MpeJCTaBisieT. B KHUre Moryr ObITh NpUMEYaHHUs, KOTOpPbIECOJeprKar
pasIuyHbIe JONOJIHUTENBHBIE CBeleHHUA. OHM Ie4araroTcsi BHE OCHOBHOIO TEKCTa U
Pa3bACHSIOT OTHENbHbIE BONPOCHL. IpeameTHbIe U andaBUTHBIE yKa3aTeld 3HAYUTEIBHO
00JIer4aroT MOBTOPEHUE H3J0KEHHOTO B KHUIe Marepuaia. B KOHIlE KHUTHM MOXKET
pacnonararbcsi BcriomorareabHbli MaTtepuai. K HeMy oObIMHO OTHOCATCS MHCTPYKIHH,
IIPUJIOKEHMS], CXEMBI, CUTYal[MOHHBIE 3aJa4M, BOIPOCHI JJIs CAaMOKOHTpoJid M T.h. s
JYYIIEro MpeAcTaBiIeHUs M 3allOMUHAHUS MaTepuaia 1enecooOpa3HO BECTH 3alMCH U
KOHCIEKTBI PAa3JINYHOTO COACPIKAHNUSA, & UMEHHO:

— IIOMETKH, 3aM€4aHus, BbIIEJICHUE ITIaBHOTO;

— IIJIaH, TE3UCBHI, BBIITUCKH, LIUTATHI;

— KOHCIEKT, paboyast 3aruch, pedepar, T0KIal, JEKIHs U T.1.

Yurare yueOHUK HEOOXOAMMO BIYMYHBO, BHUMATEJIbHO, HE NPOIYyCKas TEKCTa,
CTapasCh MOHATh KAXKAYIO (hpazy, OHOBPEMEHHO pa30upasi MPUMEPHI, CXEMbI, TaOIUIIbI,
PUCYHKH, NpUBeAEHHBIE B yueOHUKe. OHUM U3 BaXKHEUIIUX CPEICTB, CIIOCOOCTBYIOIINX
3aKpEIUICHUI0 3HAHWM, SBIAETCS KpaTKas 3aluch IPOYUTAHHOIO Marepuana —
COCTaBJIEHUE KOHCIEKTA. KOHCIEKT — 3TO KpaTKOE CBS3HOE W3JI0KECHHE COLEp KaHUS
TEeMbl, yueOHMKa WJIM €ro 4acTtH, 0e3 MmoapoOHOCTEeH M BTOPOCTENEHHBIX aeTanei. [lo
CBOEH CTPYKTYpPE M NOCIENOBATEIBHOCTU KOHCIIEKT JOJDKEH COOTBETCTBOBAThH ILIAHY
yueOHuKa. [I03TOMy Ba)kKHO CHayana COCTaBUThH IJIaH, a IOTOM MUCATh KOHCIEKT B BUE
OTBETa Ha BOIpPOCH IUIaHa. Ecnu ydeOHMK pazaenéH Ha HeOOJIbIIME O3ariiaBiICHHBIE
YacTH, TO 3aroJIOBKM MOXXHO pAacCMaTpuBaTh KaK IYHKTHI IUIaHA, a U3 TEKCTa KaXIOW
YacTH CJeyeT 3alucaTh T€ MBICIH, KOTOPBIE PACKPBIBAIOT CMBICH 3arosioBka. TpeboBanus
K KOHCIIEKTY:

— KpaTKOCTb, CKATOCTb, LIEJIECO00Pa3HOCTh KaX/I0TO 3alMChIBAEMOTO CJIOBA;

— COJepXKAaTeIbHOCTh 3allMCU- 3alMCHIBAEMBIE MBICIU CileayeT (HOPMYITHPOBATH
KpaTko, HO 0e3 ymiep6a i cmbicia. OObEM KOHCIEKTa, Kak MPaBUIO, MEHbILE
M3y4aemMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOJKET OBIThb KaK HPOCThIM, TaK U CJIOXKHBIM IO CTPYKType — 3TO
3aBUCHUT OT COZEPKAHUA KHUTU U LEIH €€ U3ydeHUS.

Metoanueckre peKOMEHIalluU 110 KOHCTIEKTUPOBAHHUIO:

— IPEXKJEe YeM HayaTbh COCTABJIATh KOHCIEKT, HY)KHO O3HAKOMHUTBCS C KHUIOH,
IIPOYMUTATh €€ CHayasa 10 KOHIA, IOHATh IPOYUTAHHOE;

— Ha 00JIOXKKE TETpaaM 3allMChIBAIOTCA HAa3BAHHME KOHCIEKTUPYEMOW KHUTU U UMS
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aBTOpA, COCTABJIAETCS IUIAH KOHCIIEKTUPYEMOTO TECTA,

— 3alUCH JIydlle JenaTh MPU NPOYTEHUH HE OJHOIO-IBYX ad3aleB, a IeJIoTo
naparpada UM IJ1aBbl;

— KOHCIIEKTUPOBAaHHUE BEIETCS HE C LIEJIBI0 MMETh ONPENEIEHHBIN 3aluCH, a AJIs
Oosiee TOJHOTO OBJAJACHUSA COMAEPKAHUEM H3y4aeMOro TEKCTa, IMO3TOMY B 3alUCAX
OTMEUYAeTCs U BBIIEISETCS BCE TO HOBOE, MHTEPECHOE M HYXKHOE, YTO OCOOEHHO
MIPUBIIEKJIO BHUMAHUE;

— MOCJe TOro, Kak clejaHa 3aluch COAEp)KaHUs mnaparpada, IaBbl, CIEIyeT
nepeyuTarb €€, 3aTeM CHOBa OOpaTHTbCS K TEKCTY W NMPOBEPUTH CeOs, MPaBUIIBHO JIH
U3JI0KEHO COJIEPIKAHME.

TexHnKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYSd KHHUTY Oonpmioro oObE€Ma, 3aluch CIEAYeT BECTH B OOIIel
TETpaju;

— HA KaXXJO0W CTpAaHMIIE CJIeBa OCTABJIAIOT MOJS MMPHUHOU 25-30 MM Juis 3anucu
KOPOTKHX II0J[3ar0JIOBKOB, KPAaTKMUX 3aME4aHHi, BOIIPOCOB;

— KakJ1as CTaHUIIA TeTPaJu HyMepyeTcs;

— JUIA TIOBBIIIEHHS YUTAEMOCTH 3aIIMCU OCTABIISIIOT MHTEPBAJIBI MEKIAY CTPOKAMH,
a03aramMu, HOBYIO MBICIIb HAYMHAIOT C «KPACHOI» CTPOKH;

— IIPpY KOHCIIEKTMPOBAHMM IIMPOKO HCIOJB3YIOT pPa3jIu4HbIE COKpALEHUS |
YCIIOBHBIE 3HAaKH, HO HE B YIIEpPO CMBICTY 3alUCaHHOro. PekoMeHayeTcsi MpUMEHSThH
oOuIeynoTpeOUTeNbHbIE COKpALLlEHUs, Hampumep: M.0. — MOXeT ObITh; T0C. —
roCylapCTBeHHbIN; 1.0. — JOKHO OBITH U T.J.

— HE CJIEIyeT COKpaliaTh UIMEHA U Ha3BaHUs, KPOME OYEHb YaCTO NOBTOPSIOLINXCS;

— B KOHCIIEKTE€ HE JIOJDKHO OBITh MEXaHHYECKOTO IEpenuChIBaHUs TEKCTa Oe3
IIPOJYMBIBAHHUSI €0 COACPKAHUS U CMBICIIOBOTO aHAJIN3A.

CamocrosiTenbHass paboTa CTYIEHTOB SIBISIETCS BakHeiInew ¢opmoi yueOHO-
MO3HAaBaTEIBHOTO Mpolecca. OCHOBHAS LENb CAMOCTOSITENbHON paboOThl CTyAEHTa NpH
W3Y4EHUM JAMCLMIUIMHBI — 3aKPENHUTh TEOPETUUYECKUE 3HAHMS, IOJYyYEHHBIE B XOJ
JEKUMOHHBIX 3aHATUH, a Takxke C(HOPMUPOBATh MPAKTHUECKHE HABBIKU MOATOTOBKHU B
00J1acTH MaTeMaTHUKH.

CamocrosiTenbHast paboTa CTyIeHTa B HPOLECCE OCBOCHUS JAMCLUILIMHBI
«MaTemaTuka» BKJIHOYAET:

—  M3y4YEHHE OCHOBHOM U JIONIOJIHUTEIBLHOM JIUTEPATYpPHI 11O KYpCY;

—  paboTy C 2NEKTPOHHBIMU Y4EOHBIMH pPECYpCaMu;

—  M3y4YEHHE MaTepHaJioB NIEPUOINYECKOM €YaTH, UHTEPHET PECYPCOB;

—  TOJTOTOBKY K KOHTPOJBbHOMU paboTe;

—  UHIMBUAYAJIbHbIE WU TPYIMIOBbIE KOHCYJABTALIMU IO HamOoJee CIOKHBIM
BOIIPOCAM.

Ha camocTosTenbHyto paboTy CTYI€HTOB OTBOAMTCA 78 4acOB y4eOHOIO BpEMEHH.
Hauanom opranuzanuu 1000l caMOCTOSATENBbHON pabOThl JOHKHO OBITH HPUBHUTHE
HaBBIKOB M yMEHHMH IpaMOTHOM paboThl ¢ ydueOHOM M HaydyHOM JuTepaTypoil. OTOT
Ipolecc, B MEPBYIO OYepeb, CBA3aH C HAXOXKICHHEM HEOOXOAMMOM JUIsl YCIELIHOTO
OBJIaJICHUs] y4eOHbIM MarepuanioMm juteparypoil. CTyIeHT AOIKEH yMETh MOJb30BaThCs
¢doHnamMu OMOIMOTEK M cIipaBOYHO-OMONHMOrpaduueckuMu u3naHusMu. CTyneHThl IJis
MOJTHOLIEHHOTO OCBOEHHUSI Y4e€OHOro Kypca JOJDKHBI COCTAaBJISTh KOHCHEKThl KaK MpH
NPOCIYUIMBAHUM €r0 TEOPETHYECKOM (JIeKIMOHHOM) YacTu, TaKk M IMPHU IOATOTOBKE K
MPAKTUUECKUM (CEMUHApCKUM) 3aHATHAM. JKenarenbHO, YTOOBI KOHCIEKTHI JEKUIUN U
CEMHHApOB 3alIMCHIBAIMCh B JIOTHYECKOM MOCIENOBATEIIbHOCTH HU3Y4YEHHMS Kypca H
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CoJlep>KalluCh B OJHOW TeTpanu. BeaeHue KOHCHEKTa SIBISETCS HEOOXOAMMBIM BHUJIOM
yueOHOM AesTenbHOCTH. [I0CKOIbKY KOHCIIEKT:

— B IOJHOM O0BEME OIIEHMBAETCS KaK Pa3sHOBUAHOCTh MMCHMEHHOTO OTBETA Ha
M3y4aeMbl€ BOPOCHI;

— CIYXHUT 0a30i IJi1 YCTHOTO OTBETa Ha CEMHHApe MO OJHOMY M3 BOIPOCOB
paccMaTpuBaeMOro MJIAHa;

— CBEJIEHMS U3 KOHCIIEKTa MOTYT BBICTYIATh B KAYECTBE UCTOYHUKA JOTOJIHEHHUI
K OTBETaM JIPYTUX CTYIECHTOB.

Opranuzanusi TEKYIIEr0 KOHTPOJIS 3HAHWM, YMEHUW U HABBIKOB OOYYAIOIIUXCS
OCYIIECTBISAETCS MYyTEM YCTHOTO OMPOCA, MUCbMEHHBIX KOHTPOJBHBIX Pa0dOT, MOATOTOBKHU
pedepatos.

Pedepar - npoaykT caMoCTOSITENIbHOM PabOThI CTYAEHTA, MPEACTABIISIIOIINMN cO00i
Kparko€ W3JI0)KCHUE B IMHCBMEHHOM BHUJI€ MOJIYYECHHBIX PE3YIbTaTOB TEOPETUUECKOTO
aHanM3a OMpEeNeNeHHON HaydyHOW (yueOHO-UCCIIEeOBAaTENbCKOM) TEMBbI, TAE aBTOP
PacKphIBAET CyTh UCCIEAYyEeMOM MPOOIEMbl, TPUBOIUT Pa3IUUHbIC TOUYKH 3PEHUS, a TAKKe
cobcTBeHHBIE B3MIsAAL Ha Hee.Pedepar oreHuBaeTcs MO KOJUYECTBY 0OpabOTaHHBIX
HMCTOYHUKOB, TIYOMHE aHaiu3a MpoOiieMbl, KauecTBe 000CHOBAaHMS aBTOPCKOM MO3UIUH,
[TyOMHE PACKPBITUS TEMBI.

Jns nanucanus pedepara HEOOXOAUMO BBIOpaTh TEMy, COINIacOBaTh €€ C
MpernojiaBareieM, IMono0paTh HECKOJBKO HCTOYHUKOB IO TEME, BBIMOJIHUTH aHAIU3
HMCTOYHUKOB MO PEIICHUIO MPOOJieMbl, 00OCHOBAaTh CBOIO TOYKY 3pPEHHUS Ha pEIICHHE
pOoOJIEMBI.

@dopMOil UTOTOBOTO KOHTPOJISI SIBJISIETCS JK3aMEH. OK3aMEHAI[MOHHBIM Ouier
COJIEPKUT JIBA TEOPETUUECKHUX BOMPOCA U 33/1a4y.
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7. OHEHOYHBIE CPEJICTBA JIsA KOHTPOJIA YCIIEBAEMOCTH

7.1. llaciopt ¢goHIA OLIEHOYHBIX CPEICTB

Kon xonTponupyemoit

Ne KoHTposupyemble pa3neinbl (TeMbl) HanmeHoBaHUE OLICHOYHOTO
wn JTCIIMTUTHHBI NOMHCTCHIIIH cpencTBa
(unm ee yacTn)

31,33,01,02 Pedepar, koHTponbHAS

1 Pa3nen 1. OCHOBBI TPUTOHOMETPHHU. pabora,
BOMPOCHI TSl YCTHOTO
orpoca, TecT
31,33,01,02 Pedepar, koHTponbHAS

Pa3znen 2. CteneHu U KOpHU.

pabora,

2. CrenenHble GyHKIMU. BOMPOCKL 748 YCTHOTO
orpoca, TecT
Paszen 3. Tokasare/bas i 31,33,35,01,02,03 Pedepar, koHTponbHAS
3. norapupmuueckas QyHKIHH. pabora,
BOMPOCHI TSl YCTHOTO
orpoca, TecT
31,33,34,35,Y1,¥2,¥3,01,02,03 Pedepar, koHTponbHAS
4 Pasnen 4. DneMeHThI pabora,
’ MaTeMaTHYECKOI0 aHAJIM3a. BOIIPOCHI /I YCTHOT'O
orpoca, TecT
Paznen 5. DnemMeHTHI 31,33,¥7,¥8,01,02
M Pedepar, koHTpOITBHAS
MaTeMaTHYECKON CTATHCTHKH,
pabora,
5. KOMOMHATOPUKH U TEOPHU
. BOMPOCHI TSl YCTHOTO
BEPOATHOCTEH.
orpoca, TecT
Pasjien 6. VpanHeHHs, HOPABCHCTEA 1 31,33,35,¥6,01,02 Pedepar, koHTponbHAS
6 pabora,
. HX CUCTEMEL
BOMPOCHI TSl YCTHOTO
orpoca, Tect
Paznen 7. AkcHOMBI CTEpEOMETPHH. 31,33,01,02
Pedepar, koHTposIbHAS
[MapasnnensHOCTh U ot
7. MEePICHIUKYISIPHOCTD TPSIMBIX U pa >
™ BOMPOCHI TSl YCTHOTO
IJTOCKOCTEH.
orpoca, TecT
31,33,01,02 Pedepar, koHTponbHAS
3 Pasnen 8. MHororpaHHUKH. pabora,
’ BOMPOCHI TSl YCTHOTO
orpoca, Tect
Pasznen 9. BeKTopsl 1 KOOPAMHATHI B 31,33,01,02 Pedepar, IgOHTpOJ‘II:Ha?[
9. IIPOCTPAHCTBE. pabora,
BOMPOCHI TSl YCTHOTO
orpoca, TecT
31,33,01,02 Pedepar, koHTponbHAS
10 Paznen 10. Humunaap. Konyce. Ilap. pabora,
) BOMPOCHI TSl YCTHOTO
orpoca, TecT
31,33,01,02 Pedepar, koHTponbHAS
11 Paznen 11. OObembl TEN pabora,
) BOMPOCHI TSl YCTHOTO
orpoca, TecT
12 Pasznien 12. Tlosropenue 32,V4,Y5,Y9,04,05,06,07 Bonpock! 1Sl YCTHOTO

onpoca, TeCT

7.2. Kpurepuu oneHKH pe3yibTaToB 00y4eHust

PGSYJ'IBTEITLI O6y‘{CHI/I${ OLOCHUBAIOTCA I10 Tpa,Z[I/II_[PIOHHOfI IKaJIc:
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«OTJIMYHO»  BBICTABIAETCA  CTYHEHTY,  I[OKa3aBIIEMY  BCECTOPOHHHUE,
CHCTEMAaTU3UPOBAHHbIE, ITYOOKHE 3HaHMs y4eOHOM MporpaMMbl TUCHUIUIMHBI U YMEHUE
YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MPU PEIICHUU KOHKPETHBIX 3aJad, CBOOOJHOE U
MpaBUJIbHOE 00OCHOBAHUE MPUHSATHIX PEIICHUH;

«XOPOII0» BBICTABJISIETCS CTYJIEHTY, €CJIM OH TBEPAO 3HAET MaTepHall, FpaMOTHO U
IIOCYIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTh MOJIYyYEHHbIE 3HAHUSA Ha IPAKTUKE, HO
JOTYCKAET B OTBETE WU B PEIIEHUN 33/1a4 HEKOTOPBIE HETOUHOCTH;

«YIOBJIETBOPHUTEJIBLHO» BBICTABIISIETCS CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHbIN XapaKTep 3HAHWM, HEIOCTATOYHO MpPaBHIIbHBIE (HOPMYITHPOBKH Oa30BBIX
MOHATUM, HApYyLIEHUs JIOTUYECKOW IOCIIEI0BATEIBHOCTH B M3JIOKEHUU INPOTPAMMHOIO
MaTrepuana, HO MPU 3TOM OH BIJIAJICET OCHOBHBIMH pa3lielaMH y4yeOHOW HpOorpammbl,
HEOOXOJMMBIMHU ISl JaJdbHEHUIIEro 00y4eHUs: U MOKET MPUMEHATh MOJyYeHHbIE 3HAHUS
1o oOpasily B CTaHAApTHOM CUTYyalluH;

«HEYI0BJIETBOPHUTEJIbHO0» BBICTABJISIETCS CTYAEHTY, KOTOpPBI He 3HaeT OoiblIei
4acTU OCHOBHOI'O CO/IEP>KaHUS y4e€OHOW HMporpaMMbl AUCHMILIMHBI, JOMYCKAaeT IpyOble
OIMOKU B (POPMYITUPOBKAX OCHOBHBIX MOHATUI TUCUUIUIMHBI U HE YMEET MCIOJIb30BATh
IIOJIYYCHHBIE 3HAHMS IPU PELICHUH THUIIOBBIX IPAKTUYECKUX 3a/1a4.

7.3. OueHO4YHBIE CPEeICTBA /ISl IPOBeIeHUs TeKy el aTTecTauuu

Tekymuii KOHTPOJIb MOXKET MIPOBOAUTHCS B opMe:
- YCTHBIN ()pOHTANBHBIN OIPOC;

- MUCbMEHHAasl KOHTPOJIbHAs paboTa;
- TECTUPOBAHUE;

- 3amuTa pedepara.

®opma BuaneHust TMnmsie kauectsa | LPAMEPE
3HaHus Ymenus OLICHOYHBIX
ArTectamuu (HaBBIKK) CTyJEHTa cpencTR
VYernbiii Konrponb 3Hanuit | OueHka ymeHus OueHka Ouenka Kontponbusie
ompoc IO | IO TeMe pasnauyarb HaBBIKOB pabOThl | CIOCOOHOCTH BOIPOCHL 110
TeMaM (onmpenenenus, KOHKPETHBIE C KOHCIIEKTaMU | OIIEPaTUBHO U TEMaM
TEOPEMBI, HOHSATHS, JIEKLUH 1 Ka4eCTBEHHO HPUIIAraroTCcst
IIpaBUIIa) bopmynupoBarb IPAKTUYECKUX oTBeuarh Ha
OIpeJIeNeHUs U 3aHATUH, ¢ HOCTaBJICHHbIE
npaBuia, yu4eOHUKOM BOIPOCHI
JIOKa3bIBaTh
TEOPEMBL
INucemennas | Konrponb 3Hanuit | OueHka yMeHus OueHka Ouenka Kontponbusie
KOHTpOJIbHA | IO TEME pasnauyarb HaBBIKOB pabOThl | CIOCOOHOCTH paboTsl 0
s pabora (onmpenenenus, KOHKPETHBIE C KOHCIIEKTaMU | OIIEPaTUBHO U TEMaM
TEOPEMBI, HOHSATHS, JIEKLUH 1 Ka4eCTBEHHO HPUIIAraroTCcst
MpaBHIIa) bopmynupoBarb IIPAKTUYECKUX oTBeuarh Ha (8 ©OC)
OIpeJIeNeHUs U 3aHATUH, ¢ HOCTaBJICHHBIE
npaBuia, yu4eOHUKOM BOIPOCHI
JIOKa3bIBaTh
TEOPEMBL
3amura Konrponb 3Hanuit | OueHka ymeHus OueHka Ouenka Tembl
pedepara 0 TeMe aHAJIU3UPOBATD, HaBBIKOB palOThl | CIOCOOHOCTH K pedeparos
(oTnenbHbIE 00001mars 1 c CaMOCTOSATENILHONH | IPUIIAraroTcst
BOIPOCHI CUCTEMATU3UpPOBA | JIMTEPATYPHBIMU | paboTe U aHAIU3Yy
Marepuana) Tb MaTepuall 1o UCTOUYHHUKAMU JIMTEPATYPHBIX
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TectupoBan
ue

TEME HCTOYHHKOB
Konrponb 3Hanuit | OueHka yMmeHUi Ouenka Ouenka Bompocst
10 BCEMY KypCy NPUMEHSATD HaBBIKOB pabOThl | CIOCOOHOCTH MPUIIAraroTCs
TEOPETUYECKHE C KOHCIEKTaMH | OIIEPaTHBHO U
3HaHMA Ui JIEKIMH 1 Ka4eCTBEHHO
penieHus MIPAKTHYECKUX OTBEYaTh Ha
MPaKTHYECKUX 3aHATHH, C MOCTaBIICHHBIE
3a1a4 yu4eOHUKOM BOIIPOCHI

NoneRb=

8.

IIpumepHbIe BONPOCHI 1JIs1 YCTHOIO OIIpOca
1 cemecmp

Pannannas mepa yrna.
Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YuCIa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyrbl IPUBEACHUS.
DopMyIbI CTIOKEHUSL.
DopmyIbl YIBOCHUS
®opmyIbl MOJOBUHHOTO YITIA.
[IpeobpazoBanne CyMMbl TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEICHUE U

MMpOU3BCACHHUA B CYMMY.

9.

BeipakeHne TpuUroHoMeTpuueckux (yHKIMH dYepe3 TaHTeHC MOJOBUHHOTO

apryMeHTa.

10.
1.
12.
13.
14.
15.
16.
17.
18.
19.
CMBICIL.
20.
21.
22.
23.

1.
2.

KopHu HaTypanbHOW CTENIEHU W3 YUCIA U UX CBOMCTBA.

Cremnenu ¢ pallMOHAJILHBIMUA MOKA3aTENISIMU, UX CBOWCTBA.

CreneHu ¢ AeMCTBUTENBHBIMU IOKA3aTENSIMU, UX CBOMCTBA.

Jlorapudm yncna. OCHOBHOE JIoTapU(PMUUECKOE TOXKIECTBO.

JlecaTuuHbIe ¥ HATYypalbHBIE JIOTAPUPMBI.

[IpaBuna aeiicTBuii ¢ orapudpmamu.

[lepexox Kk HOBOMY OCHOBaHHIO JIOTapudpma.

CrniocoObl 3a/1aHHS 1 CBOMCTBA YMCIOBBIX MMOCIEI0BATEIBHOCTEH.

[lonsATHE O Mpenene nocaen0BaTeIbHOCTH.

[lonstue o mNpou3BOAHON (QYHKIMH, €€ TEOMETpUYECKUH U (U3NYECKUn

VYpaBHeHHe KacaTenbHOH K TpaduKy QyHKIUY.
[Ipou3BoaHBIE CYMMBI, pa3HOCTH, IPOU3BEACHUS], YACTHOTO.
[Ipou3BogHBIE OCHOBHBIX AMIEMEHTAPHBIX (DYHKIIUI.
®opmyna Herotona—Jleitbauna.
2 cemecmp
OcCHOBHbIE IOHATUS KOMOMHATOPHUKH.
®opmyna 6uHoma HproToHa. CBoiicTBa OMHOMMHAJIBHBIX KOA(PQPUIMEHTOB.

Tpeyronbsauk [lackans.

3.
4.
3.
6.

CoObITHE, BEPOSATHOCTH COOBITHS.

CrnoxeHne 1 yMHOKEHHE BEpOSITHOCTEH.

PaBHOCHIBHOCTD ypaBHEHH, HEPABEHCTB, CHCTEM.

N300paxkeHne Ha KOOPAUHATHOM IJIOCKOCTH MHOXECTBA PEILCHUN ypaBHEHUMN

1 HCPABCHCTB C ABYMS NICPEMCHHBIMHA U UX CUCTCM.

7.
8.
9.

B3auMHO€ pacnonoxeHne AByX NPSMBIX B IPOCTPAHCTBE.
[TapamienpsHOCTE IPSAMOM U TUIOCKOCTH.
[TapamienbHOCTh IIIOCKOCTEN.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
HKOCadIp).
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
UWIAHIPA.
38.
39.
40.

[lepneHuKyIApHOCTD NPSIMON U MJIOCKOCTH.
[lepnenauKynsap U HAKJIOHHASL.

Yron Mexy pAMON U MIIOCKOCTBIO.

JIByrpaHHbIi yroi. Yroi Mexy IIIOCKOCTAMM.
[lepneHUKyIIpHOCTD ABYX INIOCKOCTEH.

Bepmmnel, pebpa, rpaH MHOTOTpaHHHKA.

[Ipusma. [Ipssmas n HakioHHas npusMa. [IpaBunbHas npusma.
[Napamnenenunen. Kyo.

[Inpamua. IlpaBunpHas nupamuaa.

YceueHHas nupaMuIa.

Terpasap.

[IpaBunbHbIE MHOTOTPAaHHMKHM (TeTpasAp, KyO, OKTasnp, JMAOAEKadIp U

[IpsimoyronbHas (AekapToBa) CUCTEMa KOOPAMHAT B MPOCTPAHCTBE.
dopmyna pacCTOSHUS MEXY IBYMs TOUKAMHU.

VYpaBHeHUsI cepbl, MIOCKOCTH U MPSAMOM.

Bexkropsl. [[nHa BexTopa. PaBeHCTBO BEKTOPOB.

CrnoxeHne BEKTOpOB. YMHOKEHUE BEKTOpA Ha YUCIIO.

Pa3noxeHune BeKTOpa 1o HarpaBICHUSM.

VYros Mexy 1ByMs BEKTOPAMH.

KoopnuHnars! BekTopa.

CkansipHO€ IPOU3BEICHUE BEKTOPOB.

Hunusap.

Komnyc.

YceueHHbIN KOHYC.

[Hap u chepa.

KacarenpHas mi1ockocTh K cdepe.

O6bem u ero usmepenue. MurerpansHas popmyna oobema.
dopmynbl o0bemMa Kyda, NpPSAMOYTOJIBHOTO Mapajljiesienuneaa, MNpU3MBbL,

dopmynbl 00beMa THpaMUIbl U KOHYCA.
@opMyIIbI IIJIOIIAIN TOBEPXHOCTEN IUINHAPA U KOHYCA.
dopmynbl 00beMa 1apa U miomanu chepsl.

IIpumepHbie TeMbl pedgepaToB (10KJIAA0B), HCCIEA0BATEIbCKUX NIPOCKTOB

e i

9.
10.

1.

HenpepriBHble 1poou.

[IprMeHeHne CI0KHBIX TPOLIEHTOB B 3KOHOMUUYECKUX pacyeTax.
[TapamienpHO€ IPOEKTUPOBAHHUE.

Cpennue 3HaUeHMS U UX IPUMEHEHNE B CTATUCTHKE.
BexTopHOE 3a1aHne MPSAMBIX U INIOCKOCTEN B PO CTPAHCTBE.
CrnoxeHne rapMOHMYECKHUX KoeOaHui.

I'paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuibHbIE U MOJYNIPaBUIIbHBIE MHOTOTPAHHUKH.
Konunueckne ceueHuns u ux NPUMEHEHNUE B TEXHUKE.

[Honstue quddepeHnnana U ero NPUIOKEHHUS.

CxeMbl MOBTOPHBIX UCTIBITAaHUHN bepHymu.

35



HCCJ’IC,Z[OB&HI/IG ypaBHCHHI)'I N HCPABCHCTB C MAPaMCTPOM.

IIpuMepsI TeCTOBBIX 3aJaHUH

1. Brrumcimuars sin(—30°)

1 1 2 _1 3 V3 4 V3
2 2 7 7

2. Pemmrts ypaBHeHHE 2 COSX = V3

—_

iz+2nn’nfz 3 (—1)"‘%4-27‘[71,7162 4 (—1)"-%+2nn,neZ

n 2
ig+ 2nrn,nez

. =§x4—3x2+2x—1
3. Haiitu mpou3BOAHYIO PYHKITUN y 2

I y=10x"-15x+x|2 y'= L5 o eid3 | y=10x"-6x+2 4 y=5x"-5x+x
2

4. Haiitn yrmoBoit ko3 huIenT kacaTenbHOH, MPOBeIeHHO! K TpaduKy HyHKIUN
fGF4X-6x+9 5 rogre Xo= 1

11 [2]2 13 [0 [4]-1
5. BrrumciuTe HHTETpAl . 01(3952 —1)dx
1 [2]0 3 [1 [4]2

6. B notepee u3 25 OuetoB BeMTphIBacT 7. KakoBa BEpOsSTHOCTH TOTO, YTO HAyIady
KYIUIGHHBIH OmiieT mpourpaer?

1| 25 2| 18 3| 7 4| 25

18 25 25 7

7. Bpocaror Tpu MoHETHI. KakoBa BepOSITHOCTH TOTO, UTO BBITIAYT JIBA OpJjia U OJHA perrka’?
1| 3 210,5 3 10,125 41 1

2 3

y=log; (x-x)

8. Haiinute o6nacTh onpeecHus] GYHKITUU 10
1] [0:1] [2] ©:D) [3 [ (=0 0) Ul +0) | 4] (= 0]k + )

9. HaiiguTe 3Ha4eHNE BRIPAXKCHIUS V625 + \/R —V40 - \/;
Il 435 +9 2| 3351 3 1335+9 4| 735 -1

10. CxansapHoe npousseneHue Bekropos d(—3,2,2) u 5(2, —3,5)paBHo
1| -4 21-3 3 12 41 -1

256«

11. Haiitu nuametp wmapa, eciii ero o0beM paBeH 3

1| 8 ANE 319 4|3n
3
12. JlnHaa OKpYKHOCTH OCHOBaHHS KOHYycCa paBHa 3, oOpa3yromas pasHa 2. Haiinure
IJI0Maas> OOKOBOM OBEPXHOCTH KOHYCA.

113 216 3 |12 415
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IIpumepHbIe 3a1aHus 1151 KOHTPOJIBHBIX padoT
[IpumepHble 3a1aHus 419 KOHTPOJIBHOM padoTel o teme 1.1.
Tpuronomerpuueckue QpyHKIUU

1. Briuuciaure:

. 5w,
a) sin 4’

0) tg ’%1:;

T _ .
B) COS 6 ctg rE

3n 3n ) in E.
r) tg 7 Cos + ctg( 6) sin &3
I) sin 510° — sin 270° ctg 270°.

sin?t

2 — —
2. YopocTute BeIipa)keHue cos® ¢ tg (D) ctgt’
3. PemuTe ypaBHeHue:

a) sint = %;

6) sin (g + t) = —g.

[IpumepHble 3a1aHus 4719 KOHTPOJIBHOU paboThl Mo Temam 3.1, 3.2.
[TokazarenbHble PYHKLUHU, ypaBHEHUs, HEPABEHCTBA.
Jlorapudmsl, norapudpmuueckre GyHKIUN, YpaBHEHUS, HEPABEHCTBA

1. Peummre ypaBHEHUS:

a)ﬁ351=%;

6) 9"+ 6 -3 ' - 15 =0.
2. Brruucnure:

a) log,(64{/§);
6) 25'-"e%,
3. Tlocrpoiite rpaduk GyHKIUH:
a)y= log, x + 2;
2
6) y = log, x*.
4. Peummte ypaBHEHHS:
a) logs(x + 3) = 2 - log, (2x + 1);
6) logix — 2log,(3x) - 1=0.
5. Pemmrte HEpaBEHCTBO:

log, (x + 3) > -2,
2
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[IpumepHble 3a1aHus 419 KOHTPOJIBHOM paboTel o Teme §.1.
[Ipusma. [Tapannenenumen

CropoHa OCHOBAaHHS IMIPaBUJb-
HOH TPEeyroJIbHOM NpU3MEI paB-
Ha 6 cM, a AuaroHajgp O60OKOBOM
rparu pasHa 10 cm. Haiigure
miomagy OOKOBOM M IOJHOH
MOBEPXHOCTE NPHU3MBI.

OcHoBaHMNe NPAMO# MPU3IMBI —
poM6 CO CTOPOHO#M 5 CM U TYIIBIM
yraom 120°. BokoBasa moBepx-
HOCTb NPHU3MBI HUMeeT IJIOLab
240 cm?. Haiigute niomazgpb ce-
YeHUS NPU3SMBI, IIPOXOAAILETO
yepe3d O0KOBOe peOpo M MEHb-
IIyI0 JUaroHajb OCHOBAHHA.

Bce 60KOBble I'PaHM HAKJIOHHO-
ro napa’siejenunena — pomObI
¢ octpeim yruom 30°. Haligure
mromanb 60KOBOM MTOBEPXHOCTH
napaJijieJlelIumnea, ecCjaH ero Bbl-
coTa paBHa 22 cm, a Goxosoe

pebpo ofpasyeT ¢ IJIOCKOCTBIO
OCHOBaHHUA yroJa 45°,

Jduarosajas NIpsAMOYTOJILHOIO I1a-
paJsienenuinena paBHa 25 cm, a
AUaroHaJib OAHON M3 ero rpa-
Heit — 24 cm. Haiigure anuny
pebpa, NepHEeHAMUKYAAPHOro K
DAHHOI I'paHH.

Jduaronans IPAMOYTOJbLHOTO
napaJjesenumnena obpasyeTr ¢
IBYMSA €ro rpassiM¥, HMEIOIH-
MU obuiee pe6po, paBHBIE YIJIbI.
Jokaxkure, 4YTO rpaHb, IEpIEH-
OUKYJApHas K ofimemy pe6-
Py, — KBanpar.

Pe6po xy6a ABCDA B C,D, pas-
HO a. ITocTpoiiTe ceyeHue Kyba,
npoxojsiee yepe3 Touku B, A
u C, u HalaHUTE ero ILJIOMIAAb.

BoxkoBoe pe6po nmpaBUIBHOH’ Tpe-
YroJapHOH mpU3MBI paBHO 9 cM,
a JguaroHajgp OOKOBOHM TpaHu
pasHa 15 cm. Haiigure njaomnia-
AU OOKOBOM M IIOJIHOH IIOBepX-
HOCTeH NPU3MBI.

OcHoBaHMe NpAMONH NIPU3MBI —
poM6 ¢ octpeiM yriaom 60°. Bo-
KoBoe pebpo mnpu3Mbl pPaBHO
10 cM, a momagk 60KOBOM IO-
BepxHocTu — 240 cm?. Haitgu-
Te ILJIOUaZb CEeYeHUS IIPU3MBEI,
npoxoaAliero yepesd 0OoKoBoe
pebpo M MEHBINYI ANArOHAJb
OCHOBaHMA.

I Be 60KOBBIE TDAaHN HAKJIOHHOM
TPEeyroJbHONH IIPU3MBI — POMOKI
¢ ocTtpeiM yriaom 30°, a TpeThsa
6oxoBasA rpaHb — KBajpaT. Bri-
coTa IpHU3Mbl paBHA 4J2 cMm,
a 00KOBoe pedpo HAKJIOHEHO K
IIJIOCKOCTH OCHOBaAHHMA NOA YrI-
aom 45°. HaliauTe nmiomans 60-
KOBO¥ ITOBEPXHOCTHX TIIPHU3MBI.

duaroHans omaHOM Hu3 rpaHei
MIPSIMOYTOJILHOIO ITapaJijieserniu-
nena paBHa 15 cMm, a pebpo, mep-
NeHAUKYJIIpDHOe K dTOil rpaHwu,
umeer aauHy 8 cm. Haiigure
AMAroHaJb mapaJijesierumnesaa.

uaronansn IPAMOYTOJBLHOI'O
napaJjuiesyienumnena ob6pasyeT
C OABYMsA ero peGpaM#, BBIXO-
OAIUMHA N3 OAHOM BepIIMHBI,
paBHbIe yribl. JloxkasKuTe, 4TO
AB€ I'PaHM napaJujiaejnenuiensa —
KBaJapaThl.

B xy6e ABCDA B,C D, pguaro-
Hanb paBHa d. Ilocrpoiite ce-
yeHHNe Kyba, Mpoxojsdiiee yepes
Touku A, B u C,, u Haiixure ero
ILJIOIAb.
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7.4. OueHOYHBIE CPEICTBA AJIA NMPOBEICHUs POMEKYTOYHOM aTTeCTaluu

®dopma IIpumepst
JIndHble KauecTBa
arrecral | 3HAHMS VYMenus Brajenue (HaBBIKH) OLIEHOYHBIX
CTYIEHTA
7051 cpencTB
1 cemecmp
Ox3ameH | KonTposp Onenka O1ieHKa HAaBBIKOB OlLieHKa ClIOCOOHOCTH Bomnpocsr:
3HAHUS YMEHUS JIOTHYECKOIO IPaMOTHO M Y€TKO .
06a30BbIX [IOHMMATh COIIOCTABIIEHHS U M3Jarath Marepuan praraiores
MOJIOXKEHUH | CHICHUATBHYIO | XapaKTepHCTHKU
B 00JacTH | TEPMUHOJIOTH 00BEKTOB
MaTeMaTHK | o
H
Onenka O1ieHKa HAaBBIKOB OlLieHKa CrIOCOOHOCTH 3amaun
YMEHUS JIOTUYECKOTO MBIIUICHUSI | TPAMOTHO M Y€TKO MPHIIAraloTCst
periarb TPH PEILICHHH M3J1arath X0/ PeICHHS
THITOBEIE MaTeMaTHYeCKHUX 3a/1a4 MaTeMaTH4YECKUX 3a7ad 1
3aJa4u B HHTEPIPETHPOBATH
obacru Pe3yIIBTaThI
MareMaTHKH
2 cemecmp
Ox3ameH | KonTpoip Onenka O1ieHKa HAaBBIKOB OlLieHKa CrIOCOOHOCTH Bomnpocsr:
3HAHUS YMEHUS JIOTHYECKOIO IPaMOTHO M 4ETKO
6a30BbIX [IOHMMATh COIIOCTABIIEHHS U M3Jarath Marepuan TpuararotTes
MONIOKEHUH | CHICHUATBHYIO | XapaKTepHCTHKU
B 00JacTH | TEPMUHOJIOTH 00BEKTOB
MaTeMaTHK | o
H
Onenka O1ieHKa HAaBBIKOB OlLieHKa ClIOCOOHOCTH 3amaun
YMEHUs JIOTUYECKOTO MBIIUICHUSI | [PAMOTHO M Y€TKO MPHIIAraloTCst
periarb TPH PEILICHIH M3J1arath X0/ PeICHHS
THITOBEIE MaTeMaTHYeCKHUX 3a/1a4 MaTeMaTHYECKUX 3aad 1
3aJa4u B HHTEPIPETHPOBAT
obactu Pe3yIIBTaThI
MareMaTHKH
7.4.1. IlpuMepHbIe BONPOCHI JJIs1 NMPOBEICHUS NMPOMEXKYTOYHON aTTeCTaluM
(3K3aMeHOB)
1 cemecmp
1. Pangnannas mepa ynia.
2. CI/IHyc, KOCHHYC, TAHI'CHC U KOTAHI'CHC YHUCJIA.
3. OcHoBHOE TPUTOHOMETPHUICCKOC TOKIACCTBO.
4. @opMynbl NIPUBEAECHUS.
5. ®opmynbl CIOXKEHUS.
6. Dopmynsl ynBoeHuUs
7. ®opmyinbl IOJOBUHHOTO yIJia.
8. IIpeoOpa3oBaHue CyMMBbl TPUTOHOMETPHUUYECKHX (YHKLUMH B MPOU3BEJIECHUE U
IIPOU3BEJICHUS B CYMMY.
9. BrlpaxkxeHue TPUTOHOMETPUYECKUX (PYHKIMM dYepe3 TaHIEeHC MOJIOBUHHOTO

apryMeHTa.

10. KopHu HaTypanpHOM CTENIEHU U3 YUCJA U UX CBOMCTBA.
11.Crenenu ¢ panmoHaIbHBIMU MTOKAa3aTEIsIMU, UX CBOMCTBA.
12.Crenenn ¢ AeMCTBUTEIILHBEIMHU OKA3aTeIIMH, NX CBOMCTBA.
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13. Jlorapu¢m unciaa. OCHOBHOE JOrapu(PpMHUECKOE TOKIECTBO.

14. [lecsaiTuuHble U HATYpaJIbHBIE JOTapU(PMBIL.

15.I1paBuina aeiictBuii ¢ orapudmamu.

16.I1lepexon Kk HOBOMY OCHOBaHHIO JIoTapu(ma.

17.CnocoObl 3a1aHHS U CBOMCTBA YMCIOBBIX 110 CIE0BATEIBHOCTEH.
18.IlonsiTe 0 mpeaene NociIen0BaTENIbHOCTH.

19.IToHsATHE 0 IPOU3BOIHOM PYHKIIMH, €€ TECOMETPUIECKUN U (PU3MUECKUN CMBICI.
20. YpaBHeHHUE KacaTeabHOM K rpa@uKy (QyHKIHH.
21.IIpou3BonHbBIE CyMMBI, pa3HOCTH, IPOU3BEIECHHUS, YACTHOTO.
22.TIpon3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIUH.

23. ®opmyna Herorona—IJleiiOnuna.

2 cemecmp
1. OcHOBHbIE NOHSATUSI KOMOUHATOPUKH.
®opmyna OuHoma Hpiotona. CBolicTBa OWHOMHMHANBHBIX KO3()(PUIIMEHTOB.
Tpeyronpnuk [lackans.
3. CoOsiTHE, BEPOSTHOCTH COOBITHSI.
4. CnoxeHrEe U YMHOXECHHE BEPOATHOCTEN.
S. PaBHOCHIBHOCTH ypaBHEHMI, HEPABEHCTB, CUCTEM.
6. M300pakeHre Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH U
HEPABEHCTB C JByMsl IEPEMEHHBIMU U UX CUCTEM.
7. B3auMHOE pacrojaokeHUE IBYX MPSAMBIX B IPOCTPAHCTBE.
8. IlapamnensHOCTH NPSAMON U MIIOCKOCTH.
9. IlapannenbHOCTH INIOCKOCTEN.
10. [IeprieHAUKYASAPHOCTD NPSIMOM U TIOCKOCTH.
11.IleprieHauKyIsp U HAKJIOHHASL.
12. Yron mexay npssMou U IIIOCKOCTBIO.
13. /IByrpanHslii yroiy. Yroia MeX1y IIOCKOCTAMM.
14. [leprieHAUKYIAPHOCTD ABYX IUIOCKOCTEH.
15. Bepumnsl, pedpa, rpaH MHOTOTpaHHHKA.
16.IIpu3ma. IIpssmas n HaxknoHHas npusMa. [IpaBunbpHas npusMa.
17.1Mapannenenunen. Kyo.
18.[Inpamuna. IlpaBunpHas nupamuaa.
19. Yceuennas nupamua.
20. Terpasmp.
21.1IpaBunpHbBIE MHOTOTPAHHUKH (TETPAdIP, KYO, OKTAP, AOAEKAP U UKOCAIP).
22.TIpsamoyromnpHas (JIeKapToBa) cUcTeMa KOOPIAMHAT B IPOCTPAHCTBE.
23.PopMyna pacCTOSIHUA MEXAY ABYMs TOUKaMHU.
24.YpaBHeHus cdepbl, INIOCKOCTU U TPSIMOH.
25.Bektopsl. [lnnHa BekTopa. PaBeHCTBO BEKTOPOB.
26. CniosxeHHE BEKTOPOB. YMHOXEHHME BEKTOPA HA YUCIIO.
27.Pa3noxeHne BEKTOpa N0 HANPABJICHUSM.
28. Yron Mexy IByMsl BEKTOpaMH.
29.KoopanHarel BEKTOpA.
30. CxansipHO€ MPOU3BEIECHUE BEKTOPOB.
31. Hunmuaap.
32.Komnyc.
33. YceueHHbIN KOHYC.

it
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34.111ap u cdepa.

35.KacarenbHast I0CKOCTh K cepe.

36.O0bem u ero usmepenue. MurerpanpHas popmyna oobema.

37. ®opmyinbsl 00beMa KyOa, IpsIMOYTOJIBHOTO MapaiesienuIeaa, Mpu3Mbl, HWIHHIPA.
38. ®opmynbl 00beMa MUpaMUIbI U KOHYCA.

39. ®opmynsl 10N TOBEPXHOCTEN HUIUHAPA U KOHYCA.

40. ®opmynbsl 00beMa 1apa U MIomaau chepsl.

7.4.2. IlpuMepsbI 32124 HA IK3aMEHBbI
I. Haiiaute 3HaueHME BBIPAXKCHUS:

() g, VI VTV TG

i1 1
;0 1253:42 —5-814;

1 1 1 1 1 1 1 1
92-42 —3-16%; 252-42—5-81z; 92-16:—3-3125; 2¥270-3/0,1;
732 2
2V640-3/0,1 - 3; 5 (V27)" - 4.
II. Pemmre TpUrOHOMETPUUECKOE YpPABHEHUE:!
7cosx=0; 2sinx= _\/§; Zsinx—\/fzo; sinx —4=-5; cosx=0;

1
cosx =———=; 2cosx—1=0.

1
V2’ V2
[II. Pemnre nokaszaresbHOE ypaBHEHUE:
X

1\* 1 1\* 1 1
5 =125; 7*=343; 2*¥=32; <—> =—;<—> =—; <—> = 27;
X X 4 64 " \7 49 3

1 1
<§> —81; <§> —64: V2 V3 =1296; V5 V3 =225: V5 =625.
1V. BLILII/ICJ'II/ITL

2sinx = —1; Zcosx—\/_=0; sinx =

2 1
log324+log3 g log4 2 —log,2 : 10g26+10g2§ .log,36-1log,9 . Ig 0,1"'10%22
log, 1,6+l0g,20 . 3lowtqploms . gloaSyy . 32lees . log, 7+log, (%)

1
logs75 + logs> ; logiz4 + logiz 36; log> 11 — log: 44; logos 9 — 2 logos 10;

o 1
6210g(,5 3,810&‘811 : 32 log;18 : 10g0,18 + 10go,1 125; 510g9 (9)3; 4 10g3 81.
V. Cokpatuth Ipo0s:

k! (n+1)! (2n+1)! m! k! (k+2)! m!
(k—1)5 (n—1) > @n-1)> 3!m=3) 5  2/(k=-1) 5 (k+3) 5 (m+1)/ >
k+2)!(k*-4) @Gn-1)  (a—1)

(k+3)! s Bn-2) > (n—4) -

VL Hafmme [IPOU3BOJHYIO:
f(x )= X' x *—3sinx . (x)= —x’ ——x ’~3sinx . (x)=2 10— 4x *+3cosx .

b

fxF x5—2x4—%x2+sinx; Flx)Ex"-4x*-31 : flxE2x —4x3—3x+28
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VII. Beruucnure nHTErpat:

-‘de fdx ; jod?(x ; _[6(2+sin2x)dx; fz(x3—3x)dx;
0

—2x ’

%
j sin xdx ; f(2+x3)dx_
. 0

6
VIII. Beruucauts (mpeaBapUTeabHO CAellaB PUCYHOK) IJIOAAb (PUTyphl, OTpaHMYEHHOM
JIMHUSMU:
1) y=x®-4x+35,y=0,x=1,x=2.

r r
2) y=cosx, y=1,x= 2, x=12 .

3) y=x% y=0, x=3.
4) y=sinx, y=0,
5) y=x>+1, y=0,
6) y=4-x%y=0.

7)) y=(x+2) y=0, x=0.
8) y=3-2x-x% y=0,x=-1,x=1.

9) y=3-2x-x% y=0,x=0,x=1.

10)y=3-2x-x% y=0,x=1,x=2.

IX. Kakoit u3 rpaukoB COOTBETCTBYET KaXkJ10M 13 PyHKIUI?

1. y=log.x, a>1.
2. y=logx, 0<a<l.
3. y=a* 0<a<l.
4. y=sinx.
5. y=cosx.
6. y=tgx
7. y=ctgx.
8. y=x%0<a<l.
9. y=x% a>1.
a) 0
o
O :
i
\\ ;’, \\
N L f b .--""'J- -
it 5 >
B) r)
‘|$ T
\ \
) \
. = X X
HHE =+ : e
A
]
1 { t

42



1)
|
¥
At J J J
B !i [ [ [
1
AT / / mE
0 i 8 E
AN A 1 h, . Eis
LA 1 I
-1
i i i
xK) 3)
I |
Hh vk
|
]
AN 1 l
- A -
S { Sm
} I 1 AT
nu
14
|
r
X wl P X
K P N
0
A, A 1 X
o > P !
=11

Vkaxwure, kakas U3 QyHKUUHN ABIIETCS YETHOM, HEUETHOU?
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XI. CrepeomeTtpus:
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1) B mpaBuibHON 4eThIpEXYroJIbHOM MUpaMuie BhICOTa paBHa 12 cM, a BeICOTa
00KkoBOM Tpanu — 15 cM. HaiiTu GoKOBOE pedpo.

2) Ilnomanps MOJHOM MOBEPXHOCTU MPSMOYTOJIBHOTO TMapajlielenuresa paBHa
136 cM?, CTOPOHBI OCHOBaHMs PaBHbI 4 ¢cM ¥ 6 ¢M. Beunciure 06bEM MPSIMOYTOIBHOTO
napajuiesenuIesna.

3) OcHoBaHMe MUpPaMUABI — MPSAMOYIOJIbHBIA TPEYTOJbHUK C KaTreTaMu 6 ¢cM U 8
cM. BricoTa nmupaMuabl IPOXOAUT Yepe3 CEpENNHY IMIOTEHY3bl TPEYTrOJbHHUKA U paBHA
runotenyse. Haiinure 60koBbie peOpa nupaMusbl.

4) OcHoBanue nupamujasl — pomM0 ¢ jguaroHansMu S cM u 8 cm. Beicorta
NMUpaMHJIbI OMYyILEHA B TOUYKY MEpecedeHus ero nauaroHaneid. MeHslue OOKOBbIE TpaHU
MUpPaMUJIbI paBHBI SCM. HATH 00bEM MUPAMU/IBL.

5) Haiigute miomans MoJiHOM MOBEPXHOCTU TeNa, MOJYYEHHOTO MPH BPALCHUH
IIPSAMOYTOJIBHMKAa €O CcTopoHamMu 6 c¢cM u 10 cM BOKpPYr €ro ocuM CHMMETPHH,
napasiesibHoi OoJibIIel CTOpOHE.

6) Haiimure o00bEéM Tena, MNOMYYEHHOTO NPU BPALIEHUH MPSIMOYTOJIBLHOTO
TPEYroJIbHUKA € KaTeToM 6 CM UM runoTeHy30i 10 cM BOKpyr O0JbIIero KareTa.

7) B mpsmoyronbHOM napalijiesienumnesie CTOpOHbl OCHOBaHUs paBHbI 10 cM U 5
CM.

JliaroHans Tapauieenuiena oopasyeT ¢ IUIOCKOCTBIO ocHoBanus yroa 30°,
Haiinure 60koBOE peOpo mapasuienenumesa.

8) Pebpo kyda paBuo 10 cm. Halitu nuaronains kyoa.

9) Boicora xoHyca 12 cM, a paaumyc ocHOBaHMs paBeH S5 cm. Haiigute
00pa3yonyro KoHyca.

10)HaiiguTte AuaroHasb NpsIMOYTOJIBHOTO Mapajliesenuesia, €Ciau ero U3MepeHus
paBHbL: 4;8;2.10
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8. JOINOJIHUTEJBHOE OBECIIEYHEHHUE JTUCIUIIJIMHbI
IIpuioxenue 1. KpaTknii KOHCIIEKT JEKLIUH

Tema 7.2. IlapajiieJIbHOCTH NPAMBIX B IPOCTPAHCTBE, NPIMOH M IJIOCKOCTH,

IIOCKOCTEH
Jlexuus 2. BzauMHoe pacnoiokeHue npsiMbIX B MpocTpaHcTse. [lapamiensHocTh

IJIOCKOCTEH.

[Inan nekuuu
CxkpemmBaronyecs mpsiMble.
2. Yron Mexy NpsiMbIMHA B IPOCTPAHCTBE.
3. [TapannenpHOCTE TUIOCKOCTEW. CBOMCTBA NApAJIIENIBHBIX IIOCKOCTEH.

—

1. CkpemmBarOmuecs OpsIMbIe

Ecimu ABC IIPAMBIC NCPCCCKAIOTCA HIINW HapaJlUICIIbHbI, TO OHH JICKAT B OI[HOﬁ
IIIIOCKOCTH. OI[HaKO B IPOCTPAHCTBC ABC MPSAMBIC MOTYT OBITH PAacCIIOJIOKCHBI TaK, YTO
OHH HC JICXKAaT B 0I[HOI>1 IJIOCKOCTHU, T. €. HC CYIICCTBYCT TaKoM IJIOCKOCTHU, KOTOpasd
IpoxXoauT 4Y€pce3 o0e >t NpsAMBIC, ACHO, YTO TAKHUEC IPAMBIC HC IMCEPCCCKAIOTCA U HE

napajjiCJIbHBI.

Puc. 19

Onpeodenenue. JIpe npsiMble HA3bIBAIOTCS CKPEUIUBAKOIIMMHUCS, €CJIM OHU HE JIekKaT
B OJHOM MJIOCKOCTH.

HarnsimHoe npencraBieHne o CKpelMBarOIIUXCs TPSIMBIX JAOT ABE AOPOTH, OJTHA
13 KOTOPBIX MPOXOAMT IO ICTaKaje, a ipyras — Moj dcTakaaoi (puc. 19).

Jlokaxem Teopemy, KOTopasi BhIpakaeT MPU3HAK CKPEIIUBAIOIINXCS MPAMBIX.

Teopema. Ecnu onHa U3 ABYX NMPSMBIX JIEKUT B HEKOTOPOU MIIOCKOCTH, a Ipyras
mpsiMasi IEpeceKaeT Ty IMIIOCKOCTh B TOUKE, HE JIeXKaIIel Ha epBOM MPAMO, TO ITH
MPSIMBIE CKPEIIUBAIOLTHECS.

JlokazaTrenbCTBO.

Puc. 20

Paccmorpum  mpsamyro  AB, nexanyro B INIOCKOCTH, W npsamyoo CD,
MEPECEKAIOUIYI0 3Ty IUIOCKOCTh B Touke C, He nexauled Ha mpsmoid AB (puc. 20).
Jokaxem, uto AB u CD — cKpelmMBarluecs npsMbie, T. €. OHU HE JIeKaT B OAHOU
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IJIOCKOCTH. JIeMCTBUTENBHO, €CIIN JOIYCTUTh, YTO npsiMble AB n CD nexar B HEKOTOpOH
IUIOCKOCTH * , TO IUIOCKOCTh ¢ OyIeT NpoXOoauTh 4depe3 mpsmyro AB u Touky C u
MO3TOMY COBHAJIET C IUNIOCKOCTHIO * . HOo 3T0 HEBO3MOXKHO, Tak Kak npsiMast CD He JNeXuT
B IJI0ckoCcTH * . Teopema nokasaHa.

Wtak, BO3MOXKHBI TpU ciydas B3aMMHOTO pPACIHOJIOXKEHHS JABYX IHPSIMBIX B
MIPOCTPAHCTBE:
a) MpsIMbIE IEPECEKAIOTCS, T. €. UMEIOT TOJBKO OJIHY 0OLIyI0 TOUKY (puc. 21, a);
0) npsiMble MapaJlJIeNbHBL, T. €. JIeKaT B OJHOW IUIOCKOCTH U He nepecekarorcs (puc. 21,
0);

B) IpsSIMbI€ CKPEILIMBAIOTCS, T. €. HE JIeXKAT B OAHOMU IuIocKocTH (puc. 21, ).

[lepecekaronmecs npsmble  [lapannensHble npsmble CkpemmBaronyecs npsmble
Puc. 21

JlokaxeM ellie OJHy TEOPEMY O CKPELIUBAIOIIMXCS IPSMBIX.

Teopema. Yepe3 KaxIyl0 U3 JABYX CKPEIIMBAKOLMXCA MPSAMBIX IPOXOAUT
IIJIOCKOCTb, NapajulesibHasl pYroy MpsMOM, ¥ PUTOM TOJIBKO OJHA.

Jloka3arenbCTBO

Paccmotpum ckpemuBarommuecs npsimeie AB u CD (puc. 22). JlokaxeM, 4To yepes
npsMyI0 AB TpOXOAUT IUIOCKOCTh, NapauienpHas npsmMod CD, m Takas IUIOCKOCTb
TOJIBKO OJ[HA.

[IpoBenem uepes Touky 4 npsmyro AE, napamiensHyto npsmoid CD, u 0603Ha4uM
OyKBOH MJIOCKOCTb, IPOXOAAILYt0 uepe3 npsmbie AB u AE. Tak xak npsimas CD He JTeXUT
B IUIOCKOCTH M IapajieibHa NpsamMon AE, nexalmed B 3TOW IUIOCKoCTH, To npsmas CD
IapajuieabHa IO CKOCTH.

SIcHO, 4TO MIIOCKOCTh — €IMHCTBEHHAs IIOCKOCTh, IPOXOMSIIAs Yepe3 MPsAMYIO
AB w napannensHas npsmoit CD. B camom gene, mo0ast apyras Mia0CKOCTh, TPOXOSIas
yepe3 npsAMyl0 AB, mnepecekaercs ¢ NpsAMONM AE, a 3HAYUUT, NeEpeceKaercs U ¢
napajuienapHoi eit npsimont CD. Teopema noka3aHa.

Harnsgao# wimoctpanueid 3Toi TeOpEMBI CIIy’KaT JBE JOPOTH, OJHA U3 KOTOPBIX
MIPOXOJUT M0 ACTAKAJIE, a ipyras — MoJ 3cTakaaou (cM. puc. 19). Huwxusas nopora gexur
B IUIOCKOCTH 3€MJIM, NTapaJUIEIbHOM 0pore Ha 3cTakaje. SICHO, 4To M 4epe3 AOpOory Ha
ACTaKage IpPOXOAUT IUIOCKOCTh, MApajUlesIbHAasl IUIOCKOCTH 3€MJIM, a 3HauyuT,
napajulesbHas HUKHEN J0pore.

2. Yroa Mexay npsMbIMH

JIrobple nBe mepecekaromuecs MpsiMble JIeKaT B OJHOW IUIOCKOCTH U 00pa3yroT
YEeThIPE HEPA3BEPHYTHIX ymia. ECiM M3BECTEH ONMH U3 3TUX YIIOB, TO MOYKHO HAWTH H
napyrue tpu yra (puc. 26). IIycTs (o0 — TOT U3 YIIIOB, KOTOPBII HE PEBOCXOIUT JTHOOOTO
U3 TpeX OCTalbHBIX YyIIOB. Torga TroBOPAT, YTO YIoJI MEXKAY IE€pPECEKAOIUMHUCS
psAMBIMH paBeH o. OueBnHO,0° < a < 90°.
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Puc. 26

BBenem Tenepp NOHATHE yIila MEXKY CKPEIIMBAIOIIUMUCS NpsAMbIMU. I1ycTs 4B n
CD — nBe ckpemuBaronecs: npsmsie (puc. 27, a). Yepes mpou3BOIbHYI TOUKY M
nposezeM npsimble A1B1 u C1D1, COOTBETCTBEHHO NapaiiiesbHble npsMeiM AB u CD (puc.
27,06).

Ecnu yron mexnay npsimeimu 4181 u C1D1 paBeH®, TO OyeM roBOPUTh, YTO YroJl
MEXKAY CKpEIIMUBAOIMMHUCS NpsMbIMU A8 u CD paseH ¢.

B kauectBe TOUKM M| MOKHO B35Th JIFOOYIO TOUKY Ha OJTHOM M3 CKPEIIMBAIOLIUXCS
npsameix. Ha pucynke 27, 6 Ha npsamont CD orMeueHa Touka M u depe3 Hee MpOBEACHA
npsmas A'B’, napannensHas AB. Yron mexnay npsmseiMu A'B' u CD Takxe paBeH ¢.

A\ A Cy,
\.‘ 1\\I /r At‘\ A’ \.\
N ad \
( / \
/’ C A7, X
M, \
D / |
h‘\ D, / \\1 \ \
\B 1 \B \B
a) 0) 6)

Puc. 27

3. IapannenbHble MIOCKOCTU. CBONCTBA MapaJUIEAbHbIX MJI0CKOCTEN
MpI 3HaeM, 4TO €cliv JIB€ TJI0OCKOCTH UMEIOT OOIIYI0 TOUKY, TO OHHU MEPEeCeKaroTCs
o npsmMou (akcuoma A3z). OTcrofa cleAyeT, 4To JIBE MIOCKOCTH JIMOO MepeceKkaroTcs 1Mo
npsmMoit (puc. 28, a), 1M00 He NepeceKaroTcs, T. €. He UMEIOT HU OJHOW OO0Iel TOUKH
(puc. 28, 0).

Puc. 28

Onpeodenenue. JIBe NI0CKOCTU HA3BIBAIOTCS MapaICIbHBIMU, €CJIU OHU HE

MePeCeKaroTCsl.
[IpencraBieHue O MapauIeIbHBIX IUIOCKOCTSAX JAIOT TMOJ U MOTOJIOK KOMHATHI, JIBE
MIPOTUBOTIONOXKHBIE CTEHBI, MOBEPXHOCThH CTOJIA U MJIOCKOCTH TOJA.
Teopema. Ecnu Be niepeceKaroninecs npsiMble OAHOH MIOCKOCTH COOTBETCTBEHHO
napaJuIeNIbHBI IBYM MPSIMBIM JAPYrOW TJI0CKOCTH, TO 3TH TUIOCKOCTH MapaljIeIbHBIL.
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JlokazaTenbCcTBO.
Paccmorpum nBe mnockoctd o u B (puc. 29). B 1uiockocTH o Jexar
nepecekarouecss B Touke M mpsMmele a U b, a B IUIOCKOCTU 3 — mpsiMble a1 U Di.

Hokaxem, urtoa || B. Ilpexne Bcero OTMETHM, YTO TO NPHU3HAKY MaPaUICITBHOCTH
IIPSIMOM ¥ TUIOCKOCTH

. s &
B 3 e
" 4 —
/ e . e
P A e - - 4
Puc. 29

JlonmycTuM, 4TO IUIOCKOCTH O U 3 HE mapajvienbHbl. TOTHa OHH MEPECEKATCS M0
HEKOTOPOU HPsAMON ¢. MBI MONYYMIIH, YTO IUIOCKOCTH O MPOXOAUT uepe3 MPSIMYI 4,
napajuIeNbHYI0 IIOCKOCTH 3, U MepeceKaeT IIOCKOCTh o 1o MpsiMoit ¢. OTcrona cienyer,
YTO MPSIMBIE @ U ¢ TIAPAIUICIIBHBI.

Ho minockocTh o MPOXOIUT TaKXkKe uepes3 MPsIMYyo b, mapajuiebHYI TUIOCKOCTH fB.
[Tostomy b|| c. Takum oOpa3om, yepe3 TOUKy M MpOXOIAT ABE MpsiMble a U b,
napajviesbHble MpsiMoit ¢. Ho 3T0 HEBO3MOXKHO, Tak Kak MO TEOpeMe O MapalIeIbHBIX
OpsSIMBIX Yepe3 TOUKy M TMPOXOAMUT TOJIBKO OJIHA TMpsiMasi, MapajuieiibHas MpsIMO#l c.
3Ha4yuT, Hallle TOMYIICHUE HEBEPHO U, clenoBareibHo,a || [. Teopema nokasaHa.

PaccMoTtpuM /iBa cBO¥CTBA MapaJlIeTIbHBIX IJIOCKOCTEH.

1° Ecnu aBe mapajieNbHble IUIOCKOCTU IIEPECEYEHBI TPEThEH, TO JIMHUM MX
HePECCUCHUS TapaLICIIbHbIL.

HarnsmaeiM oATBepkIeHHEM 3TOTO (haKTa CIyXKaT JIMHUU MEPeCceueHus mojia u
MOTOJIKA CO CTCHOI KOMHATBI — 3T JINHUU TTapaJUIeIIbHbIL.

Wtak, mpsiMbie @ u b JexaT B OIHOW IUIOCKOCTH U HE MEPECEKAKOTCS, T. €.
napaiebHBL.

29, Otpeskn mapajuleNbHBIX NPAMBIX, 3aKJIIOUEHHBIE MEKIY MapajlIellbHbIMHI
IUIOCKOCTSIMH, PABHBI.

Puc. 30
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JIMCT
nU3MeHeHul paboyeil yueOHOI MporpaMmbl MO AUCLUILINHE
B/1. 02 MATEMATHUKA: AJITEBPA,
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A, TEOMETPUA

I[OHOHHCHI/IH U UBMCHCHU A, BHOCHUMBIC B pa60qy10 nporpammy IUCHUIUIAHBI Ha
2020/2021 yu.r.

OcHOBaHUs BHECEHUS Paznen PIIJI, B koTOpBI BHOCATCS ConepxaHue BHOCUMBIX
JIONOJIHEHHMI M U3MEHEHHUI H3MEHEHHUS JIONONTHEHHUH, H3MEHEHUH

[Ipennoxkenue paboronaresis

Hpez[nomeHHe COCTAaBUTEIIA

IPOrpaMMBbl

[Ipuobperenue HOBOM n.5. Ilepeuens 0CHOBHOM 1 OOHOBJICHUE CIHCKA JINTEPATYPhl
JIMTEPaTypbl, OOHOBJIEHHE JIOTIOJTHUTEIbHOM y4eOHOM JTuTeparypsl,

niepeuss uteparypsl ObC HEOOXOIMMOH U1 OCBOCHUS

JUCHUITIINHBL

CocraBuTenb: npenoaaBareab MPeIMETHO-IIUKIOBON KOMUCCUU (DU3UKO-
MaTeMaTUYECKHUX AUCIUILUIMH U CHENHUAIbHBIX JUCIUIUINH CIIENHAILHOCTH
KomnsrorepHsie cetu

Enaronnena B. P.

VYTBepKIEHO Ha 3acCeAaHUH MPEIMETHO-LIUKIOBON KOMUCCUH (PU3UKO-MaTEMAaTHYECKUX
JUCLUIIIMH ¥ CIENUAIbHBIX JUCIUIUIMH CIIEIUAIbHOCTH KoMIbIOTEpHEBIE CETH,
rpotokoa Ne 10 ot 4 nrons 2020 .

[Ipencenarens mpeIMETHO-IIUKIOBON KOMUCCUU (PU3UKO-MATEMATUYECKUX TUCUUILINH U
CHeUaTbHBIX JUCIUIUINH CHeUaTbHOCTH KOMITbIOTEpHBIE CEeTH

M.C. bymyes
«4» mons 2020 T

Hauvansauk YMO ¢unnana A.C. [leMueHKO
«S» ntons 2020 r.

3aBenytoias 6ubauorexoi punuana M.B. ®ydanbko
«S» ntons 2020 1.

Hauaneaux UBI] (mporpamMmuo-uH(OpMAIIMOHHOE
obecnieyeHre 00pa3oBaTeIbHOM MPOTPAMMBI) B.A. Tkauenko
«5» mrons 2020 .
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