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1. MACIIOPT PABOYEM ITPOI'PAMMBI YYEEHOM JUCITUTLIVHBI

1.1 O6s1acTh NPpUMEHEHUsI MPOTrPAMMBI

PaGouas nporpamma yue6Ho¥ auctumuinasl B[, 02 MATEMATUKA: AJITEBPA,
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, T'EOMETPUS saBmsgercs 4YacThiO
IIPOrpamMMBl IMIOATOTOBKY CIIEMUATUCTOB cpenHero 38eHa B coorserctBuu ¢ ®I'OC CIIO no
cnennasibHOCTH 49.02.01 dusnueckas KyapTypa

1.2. MecTo y4eOHOH JUCHUILIMHBI B CTPYKTYPe NPOrPAMMBbI OATOTOBKH
CIEeLUAJINCTOB CPEHEro 3BeHa

VYueOHnas nucuuminHa «MaremaTrka: aireOpa 1 Hadajla MaTeMaTHUYeCKOTO aHAN3a;
TeOMETpUS» SABJISETCS Y4eOHBIM MpEeAMETOM 00s3aTeNbHON IpeaMeTHOW 00sacTi
«Matemaruka u nHpopmatuka»y ®I'OC cpeanero oOuiero 06pazoBaHusl.

B mpodeccroHanbHbIX  00pa30BaTeNbHBIX — OpraHM3alMsAX,  PeaU3yIOIIUX
0o0pa30BaTeNbHYI0 MPOrpaMMy CpeJHEero oouiero oOpa3oBaHUS B Ipeaenax OCBOCHUS
OIIOIT CIIO na ©6a3e ocHOBHOro oOmiero oOpa3oBaHus, ydyeOHas JUCLUIUIMHA
«Matemaruka» uzydaercs B o0mieoopazoBareapHOM Iukie yueoHoro miuana OIIOIT CITIO
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUs ¢ MOIYYEHUEM CPEAHEro oO0IIero oopa3oBaHUs
(B Tom yucne [MIICC3).

B yue6HOM mnane cneunanbHocTH 49.02.01 ®usnueckas Kyiaprypa ydeOHas
mucuuiimHa «Martemaruka: anredpa W Hayana MareMaTHYeCKOro aHalln3a; TeOMETpUs
BXOJIUT B COCTaB O0HIMX 00111€00pa30BaTeIbHbIX YUEOHBIX TUCLUILINH, (OPMUPYEMBIX U3
oOs3atenbHbIX mpenMeTHbix oOmacteit PI'OC cpennero obmiero oOpas3oBaHus, A
npopeccuit  CIIO wumm  cnenmaneHocTeit  CIIO  cooTBeTcTBYyIOIIEro  mpoduis
podeCcCHoHaATBLHOTO 00pa30BaHUsL.

1.3. TpeOoBaHus K pe3y/abTATaM O0CBOCHUS Y4e€OHOM IUCIHUIINHBI:

Tpe6OBaHI/I$I K IpCAMCTHBIM PEC3yjibTaTaM OCBOCHUA 0a30BOro KypCca MaTCMaTHUKU
HAOJI’KHBI OTpaXXaThb:

- C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJ'IeHI/Iﬁ 0 MAaTCMAaTHKEC KaK 4aCTHu MHpOBOﬁ KYJIBTYPhbI
n 0 MCECTC MAaTCMaTUKHN B COBpeMeHHOﬁ OUBHIIN3allUH, O crocobax OIMCAaHHUS Ha
MaTeMaTHUY€CKOM SI3bIKE SIBICHUU PC€aJIBbHOIO0 MHPA,

- C(l)OpMHpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MATCMATHYCCKHUX IIOHATHAX KaK O
BAXKHCHUIIINX MaTeMaTHYCCKUX MOZACIIAX, IMO3BOJIAKOIIUX OIUCBIBATL W HU3Yy4aTh PA3HLIC
nponecCcbl MW ABJICHUA;, IMOHMMAHHUEC BO3MOXHOCTU dAKCUOMATUYCCKOTO TIOCTPOCHUSA
MAaTEMAaTHYCCKUX TCOprI;

- BJIAaACHHUC MCTOAaMM JOKa3arCJIbCTB W aAJITOPUTMOB pPCHICHHUA; YMCHUC HUX
MNPUMCHSATDH, IPOBOAUTHL JOKA3ATCIILHLIC PACCYKIACHHUA B XOAC PCHICHUA 3a1a4,

- BJIaJICHUC CTaHAapTHBIMU npueMamMun peUICHUA paduOHAJIbHBIX u
HUPppAlMOHAJIBHBIX, IIOKA3aTCJIbHBIX, CTCIICHHBIX, TPUTIOHOMCTPHUYCCKUX ypaBHCHHI;'I )41
HEPABCHCTB, UX CUCTCM;

- C(l)OpMI/IpOBaHHOCTB HpCI[CTaBJICHI/Iﬁ 00 OCHOBHBIX INOHATUAX, UACAX U MCTOJaXx
MAaTCMaTHYCCKOI'O aHaJIn3a,

- BJIaJACHUC OCHOBHBIMHU IIOHATUAMHU O IINIOCKUX W TPOCTPAHCTBCHHBIX
TCOMCTPHUICCKUX (I)I/Il“yan, X OCHOBHBIX CBOﬁCTBaX; C(I)OpMI/IpOBaHHOCTL YMCHUA



pacro3HaBaTh Ha 4YepTekKax, MOJENSAX U B peaJbHOM MHUpPE IeoMeTpudecKue (purypsi;
NIPUMEHEHUE M3Y4EHHBIX CBONCTB reoMeTpuyeckux ¢uryp u ¢Gopmyn A pelieHus
reOMETPUUYECKUX 33434 U 33]a4 C MPAKTUYECKUM COACPKAHUEM;

- c(opMHUPOBAHHOCTh MpPENCTABICHUM O TNpoleccax U SBICHUAX, HMEIOIIUX
BEPOSATHOCTHBIM XapakTep, O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00
OCHOBHBIX TIOHATUSX OSJIEMEHTAapHOM TEOpUU BEPOSTHOCTEH; YMEHUH HaXOOuThb U
OLICHUBATh BEPOATHOCTU HACTYILJIEHUS! COOBITHI B MPOCTEUIIMX MPAKTUYECKUX CUTYALUSIX
Y OCHOBHBIE XapaKTEPUCTUKU CIIydailHbIX BEIUYUH;

- BJIQJICHHE HaBbIKAMH HCIOJIb30BAaHUSI TOTOBBIX KOMIBIOTEPHBIX MpPOTrpaMM IMpu
pelIeHny 3a1ay.

B pe3synbraTe 0CBOEHUS AUCHUIIIMHBI CTYIEHTHI TOJKHBI
3HATH:

- OCHOBHbBIE OTIPEICNICHUS], TEOPEMBI U aJITOPUTMBL;

- OCHOBHBIE 3Tallbl PAa3BUTUS MaTEMaTWYECKOM Hayku, 0a30Bble 3aKOHOMEPHOCTHU
B3aMMO/ICHCTBUS MAaTEMaTHKHU C IPYTUMH HayKaMU U UCKYCCTBOM;

- OCHOBHBIE MaTeMaTWYeCKHe TOHATHS U  METOAbl pelieHuss 0az0BbIX
MaTeMaTHYeCKHUX 3a/1a4, paCCMaTPUBAEMbIX B pPaMKaX JUCLMILIUHBL

- OCHOBHBI€ MMOHATHS U METOJIbl MATEMaTUYECKOTO aHaJIN3a;

- OCHOBHBI€ YUCJIEHHbIE METO/bl IPUKJIATHBIX 3a/1a4.
yMeThb:

-pewmarh 3aJaud Ha OTHICKAHME IMPOU3BOAHOM CIIOKHOM (YHKLMH, HMPOU3BOIHBIX
BTOPOTO U BBICHIMX MOPSIKOB;

-IIPUMEHATh OCHOBHBIE METO/Ibl UHTETPUPOBAHUS MPU PEILICHUH 3a/1a4;

-IPUMEHATh METO/Ibl MATEMATUYECKOTO aHaIM3a MPU PEeLICHUH 3a/1a4 IPUKIIaHOTO
XapakTepa, B TOM YHcie NpoPecCHOHATBLHOM HalpaBIeHHOCTH;

-OCYILLECTBIATh MOMCK W OTOMpaTh HMH(OPMALNIO, HEOOXOAUMYIO ISl PELIeHHS
KOHKpPETHOM 3a/1auu;

- IPUMEHATh MATEMAaTUKY K PEIIEHUI0 KOHKPETHBIX MPHUKJIAIHbIX 33/1a4;

-popMynupoBaTh NPUKIATHBIE MPOOJEMBI Ha S3bIKE ypaBHEHHWH, cHUCTEM
ypaBHEHUH, HEPABEHCTB, TpaUueCcKuX MpeICTaBICHUN;

-MHTEPIPETUPOBaTh HH(OPMALIMIO, TMPEACTABICHHYI0 B BHJE CXEM, AHATPAMM,
rpacoB, rpauKoB, TAOIUI] C YUETOM IPEIMETHON 00IacTu;

-PEACTaBIATh  HMH(OpPMALMIO,  COOTBETCTBYIOUIYHO  oOmactu  Oymymieil
npohecCuOHAIBHOM J1EATEIbHOCTH B BUE CXEM, AUarpamm, rpados, rpauKkoB, TaOIuII,

-0TOMpaTh HH(POPMALIMOHHBIE PECYPCHI JIIsl CONIPOBOXKIEHUS yueOHOTO Mpoliecca;
HMeTh MPAKTHYECKHH ONBIT (BJIageTh):

- KYIbTYpOW MaTeMaTH4YE€CKOTO MBIIUJICHHUs, JIOTUYECKOM M aJrOpUTMHUYECKON
KYJIBTYpOIi, 10JIb30BaThCsl SI3bIKOM MAaTEMaTUKH,

- OCHOBHBIMHU IOJIO)KEHUSIMH KJIACCUYECKUX pa3/ieJIoB MaTeMaTHYecKOM Haykw,
0a30BBIMU HJI€IMU U METOJIaMU MaTeMaTHKH,

- YACJICHHBIMHU METOJIaMU PELICHUS 3a/]1a4;

- cozep:KaTelbHOM MHTEpHpeTalueil U agantanueil MaTeMaTHYeCKUX 3HAHUHU AJis
peuieHuss  oOpaszoBaTelbHBIX  3afad B COOTBETCTBYIOLIEH  mpodeccruoHalIbHON
NeSITETbHOCTH;

- HaBBIKAMHU MCIIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB, BKIIOUAsl AJIEKTPOHHBIE.

- YMEHMSIMH OPUEHTHUPOBATHCS B PA3IIUYHBIX HICTOUHUKAX MHPOPMALIUH,

- YMEHUSIMU KPUTUYECKU OIICHUBATh U UHTEPIPETUPOBATh HH(OPMALIUIO,
MOJTy4aeM Y0 U3 Pa3IUYHbIX UCTOYHHUKOB.



MaxkcumanbHas yueOHast Harpy3ka ooydatomerocst 234 yaca, B TOM YUCJIE:
- 00s13arenbHast aymuTOpHas yueOHas Harpys3ka oOydatomierocs 156 gaca;
- camocTosATeNbHAs paboTa oOydaromierocst 78 4acos.

1.4. IlepeyeHb INIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUsI 110 JUCHUILIMHE
(mepeyeHb GopMUpPYyeMbIX 3HAHUH, YMEHUI, ONbITA eSITEJIbHOCTH)

Vyamumiics g0mKeH 06J'IaI[aTB ClIeaAyronmnMu 3HaHUAMHU, YMCHUCM, OIIBITOM
ACATCIIbHOCTH.
B pesynbrare u3ydeHus yueOHOH JUCIUILIMHBL 00Y4aroluecs! JOJDKHbI
3HAaTh YMEThb HUMETh NPAKTUYECKUN OIBIT
31. OCHOBHBIE ONpEAEIICHUs, V1. pemarb 3agmaun Ha orbickaHue| Ol. KyabTypoil MaTeMaTHuecKoro
TEOPEMbI U AITOPUTMBI, IIPOM3BOIHOI CIOKHOHI (yHKIUM,| MBIILICHUS, JIOTH4ECKOR u
IIPOM3BOIHBIX  BTOPOTO M BBICIIMX| aJTOPUTMUYECKOMI KyNbTypOH,
MOPSIIKOB; MOJIb30BATHCS SI3IKOM MAaTEMAaTHUKH,
32. OCHOBHbIE JTalbl pa3BUTUs] Y2. IPUMEHATb OCHOBHBIE METO/bI
. O2. OCHOBHBIMU  IOJOXKEHUSMH
MaTeMaTU4ecKoil Hayku, 0a3oBble| MHTErpUPOBAHUS IIPU PELICHUU 33/1a4;
o KJTaCCUYECKUX pasnenoB
3aKOHOMEPHOCTH  B3aMMOJCHUCTBUS] .
MaTeMaTH4eCcKod Hayku, 0a30BbIMH
MaTeMaruku ¢ JpYyrMMH HayKaMd U
UACSIMHU U METOJJaMU MaTe€MaTHKH,
HCKYCCTBOM,;
33. OCHOBHbIE MaTeMaTudyeckue| ¥ 3. IPUMEHATb METObI O3. uMCIEHHBIMU METOIAMHU
MOHATHUSL M METOIbl  PCIICHMs| MareéMaTHYCCKOro aHaM3a IIpU PELICHUH | PCIICHUS 3a/1a4;

0a30BbIX MAaTEMaTHYCCKHX 3aja4,)
paccMaTpuBacMbIX B paMKax
JUCHUIIIMHBI,

3a/1a4 [IPUKJIAHOIO XapaKTepa, B TOM
quce npohecCuoHaNbHOM
HAaIlpaBJIEHHOCTY;

34. 0OCHOBHBIE HOHATHUS U METO/IBI
MareMaTHYeCKOro aHaIn3a;

V4. ocymiecTBIATh HOUCK U OTOMPATh
HHPOpPMALIHIO, HEOOXOAUMYIO JJIst
peleHns] KOHKpETHOH 3a/1a4H;

O4. coxepxarenbHOl HMHTepIpe-
Tanuen Hu aanranuei
MareMaTM4eCKuX  3HaHMH i
pelieHus: 00pa3oBaTeNbHbIX 3a/1a4 B
COOTBETCTBYIOILEH

npodecCUOHAIBHOM AesSTeNbHOCTY;

35. OCHOBHBIE YK CIIEHHBIE METOIBI
MIPUKIIaIHBIX 3a]1a4.

V5. INPUMCHATh MAaT€MAaTHUKy K PCUICHUIO
KOHKPETHBIX IMPUKJIAAHBIX 3a1a4;

O5. HaBBIKAMH HCITOJIb30BAHHS
Pa3IMIHbIX UCTOYHUKOB, BKJIIOYast
OJICKTPOHHBIC.

VYe. bopMynupoBarh MPUKJIaJHbIE
npo06aeMbl Ha SI3bIKE YPaBHEHMH, CHUCTEM
ypaBHEHUil, HEpaBeHCTB, IpadHUECKUX]
NIPEACTABICHUN;

O6. yMEHUMSIMU OPUEHTHPOBATHCS B
Pa3IMYHBIX UCTOUHUKAX
uHpopMaLuH,

V7. uHTepnpeTHpoBaTh HHGOPMALHIO,
OPEJCTaBIEHHY0O B BHIE  CXEM,
Jquarpamm, rpados, rpadukos, TabouI ¢
YUYETOM IIPEIMETHOU 0071acTH;

O7. yMEHUSIMU KPUTUYECKH
OLICHUBATb U UHTEPIPETUPOBATD
uH(pOpMAaLUIO, IOIYYaEMYIO U3
Pa3IMYHBIX MCTOYHUKOB.

V8. IPEeJICTABIIATh uH(OpMALUIO,
COOTBETCTBYIOILYIO 007acTH  Oymymen
npoeCCUOHANBHON  IESATENbHOCTH B

BHIEC  CXeM,  JHarpamM,  rpados,
rpauKoB, TaONuULL;
Yo. 0TOUpaTh uH(pOPMALUOHHBIE

pecypchl Ui CONPOBOXKICHUS YIeOHOTO

rnponecca,




2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIIUILINHBI

2.1. O0bem yueOHOM TMCHMILIMHBI H BUABI Y4e0HO# padoThl

. Bcero CemecTpbl
Bun yue6HOM paboThl 4ACOB 1 2

YuebHast Harpy3ka (Bcero) 234 96 138
AynuTopHble 3aHATUI (BCEro) 156 64 92
B ToMm gmcie:

3aHATHUS JIEKIMOHHOIO THIA 78 32 46
[PAKTUYECKUE 3aHATHS (IPAKTUKYMBbI) 78 32 46
J1a00paTOpHbIE 3aHSATHS

CamocrositensHas pabora (Bcero) 78 32 46
B TOM UMCIIE:

CamMocTosiTenbHas BHEayAUTOpHasl paboTa B BUIE JOMAIIHUX MTPAKTHYECKHX

3a/laHuli, MHIUBUAYaIbHBIX 3aJaHUM, CAMOCTOATENLHOrO Ioabopa U 62 29 40
U3y4eHUs  JONOJHUTENBHOTO TEOPETUUECKOro Marepuana, pedeparsr,

KOHTPOJIbHBIE Pa0OThL U JIp.

KoHncynpranum 16 10 6
Buj npoMexyTO4HOM aTTecTaluu 9K3aMeH 9K3aMeH
O6u1as TpynoemMkocTh 234 yaca 234 96 138

2.2. CTpyKTypa IMCUHUILIHHBI
KosnyecTBo ayIMTOPHBIX 4aCcOB
IpakTHyeckue
HanmeHoBaHue pa3iesioB TeopeTuyeckoe u Cavoctoseapias
Bcero padora cTyaeHTa (4ac)
o0yueHue Ja0opaTopHble
3aHATHS
1 cemecTp

Pasznen 1. OCHOBBI TPUTOHOMETPUU. 28 12 8 8
Pa3znen 2. CreneHu U KOpHU. 23 6 8 9
Crenennble GyHKIMU.

Pasnen 3. IlokazarenbHas u 2 6 8 7
sorapudmudeckas QyHKIUH.

Pa3znen 4. DnemeHTb 24 8 8 8
MAaTeMaTU4ecKOro aHajIus3a.

2 cemecTp

Pa3znen 5. DnemeHTb

MaTeMaTUYeCKOH CTaTUCTUKH, 16 5 5 6
KOMOMHATOPUKH U TEOPUU

BEPOSITHOCTEHN

Pa3nen 6. YpaBHeHHs, HEpPAaBEHCTBA U 13 4 4 5

UX CUCTEMBI.

Pa3nien 7. AKCHOMBI CTEPEOMETPUML.

IMapannenbHOCTb U 21 7 7 7
HEPIEHUKYIIPHOCTD NPSIMBIX U

IUIOCKOCTEHN

Paznen 8. MHOrorpaHHUKH 17 5 5 7
Pa3znien 9. BekTopsl U KOOpAUHATEL B 13 4 4 5
POCTPAHCTBE

Pasznen 10. Iwunap. Konyc. Hlap 26 9 8 9
Pasznen 11. O6beMBL TEN 26 10 9 7
Pasnen 12. TloBropeHue 6 2 4

Bcero no qucuuninHe 234 78 78 78




2.3. TeMaTnyeckue IJIAH U COACPKAHNE Y4eOHOM TUCIUIIIMHBI

HanmenoBanmue Conep:xaHue yue0HOro MaTepuaia, NpakTHyeckue paboThl, O0bem | YpoBeHb
pasfeioB U TeM caMoCTosiTeJbHasA padoTa o0yuarmuxcs 4acoB | OCBOCHUSI
Pa3zpen 1. 28
OCHOBbBI TPUTOHOM eTPHH
Tema 1.1. Conep:kaHue yueQ0HOro MaTepHaJia 14
YmucioBbie pyHKIMHA. Jleknun 6
Tpuronomerpuveckue |1 | Cunyc u kocunyc. Tanrenc u koraurenc. @opmyIisi 4 12
(pyHkmmIn. NIPUBEICHUS. ’
2 | CBoiicTBa TPUrOHOMETPUUECKUX (DYHKIMI U UX FpadUKH 2 1,2
IIpakTHYeCcKHE 3aHATHSA
1 | Cunyc u xocunyc. TanreHc u koranrenc. @opmysbl
[IPUBEICHUS. 4
2 | CBoiicTBa TPUrOHOMETPUUECKUX (DYHKIMIH U UX IpadUKH
CamocTtosiTe1bHAst pa0oTa 00y4aIHXCS 4
Penienue 3aga4 no reMe 2
KonrponbHas pabora no teme 1.1. 2
Tema 1.2. Conep:kaHue yueQ0HOro MaTepHaJia 14
Tpuronomerpuyeckue | Jlekmun 6
YpaBHeHUs. 1 | IIpocreiimne TPUrOHOMETPUYECKHE YPABHEHHUS 2 1,2
IIpeoGpazoBanne 2 | [IpeoOpa3oBaHyue TPUTOHOMETPUYECKUX BhIPAYKEHUH 4 1,2
TPUTOHOMETPHYECKHUX | JIpakTHYeCKHE 3aHATHSA
BBIP AJKeHHUH 1 | Ilpocreiiniye TPUrOHOMETPUUECKUE YPABHEHHS 4
2 | Ilpeobpa3oBaHue TPUIOHOMETPUUECKUX BbIPaXKEH Ui
CamocTosiTe1bHAst pa0oTa 00y4a0IHXCS 4
Penienue 3aga4 no reMe 1
Koncynsranuu 3
Pa3znen 2. 23
Crenenu u kopHH. CTeneHHble (PYHKIHMH
Tema 2.1. Conep:kaHue yueQ0HOro MaTepHaJia 10
Kopens n-oii crenenun | Jlekuuu 3
M3 JelCTBUTEIbHOI0 1 | Apudmerndeckuil KOpeHb HaTYpaJIbHOH CTENEHHU, CBOICTBA. 3 1,2
qucia. 2 | Ilpeobpa3oBaHue BbIPaXKEHHH, CONCPIKALIUX PALUKaIIbL 1,2
IIpakTHYeCcKHE 3aHATHSA 4
1 | ApudmMerndeckuil KOpeHb HATYpaJIbHOM CTEIEHH, CBOMCTBA. 2
2 | Ilpeobpa3oBaHue BbIPaXKEHUH, CONEPIKALIUX PATLUKaIIbL 2
CamocTosiTe1bHAst pa0oTa 00y4alIHXCS 3
Penienue 3aga4 no reMe 2
Pedepat 1
Tema 2.2. Conep:kaHue yueQ0HOro MaTepHaJia 13
Odo0menne nousiTusg | Jlekuun 3
creneHu. CTeneHHbIe 1 | O606mieHne mouaTHs crernenn. CBOMCTBA CTENEHH C 12
byHkunn. PaLOHAIBHBIM U AeHCTBUTENbHBIM [I0KA3aTEIEM. 3 ’
2 | CreneHHas (yHKIMS, €€ CBOUCTBA U rpauK. 1,2
IIpakTHYeCcKHE 3aHATHSA 4
1 | O6o0wmenue nousrus creneHy. CBoHCTBa CTEHEHU C )
paLOHAIBHBIM U AeHCTBUTEIbHBIM [IOKA3aTEIEM.
2 | CrenenHas (yHKIMsI, €€ CBOIUCTBA U rpauk. 2
CamocTosiTe1bHAst pa0oTa 00y4alIHXCS 6
Penienue 3aga4 no reMe 2
KoHncynsranuu 4
Pa3znen 3. 2
IlokasareabHas u Jorapupmudeckas QyHKIUA
Tema 3.1. Conep:kaHue yueQ0HOro MaTepHaia 8
IMoka3aTenbHbIe Jlexuuu 2
¢yuxuuu, ypasuenusi, | 1 | IokasarensHas QyHKIMS, €€ CBOMCTBA U rpaduK. 5 1,2
HEPaBCHCTBA 2 | lloka3arenbHble YpaBHEHUS] U HEPAaBEHCTBA. 1,2




IIpakTHYecKHe 3aHATHSA

1 | IlokazarenbHasi PyHKIUS, €€ CBOHCTBA U rpaduk.

2 Iloka3arenbHble YpaBHCHUS U HCPABCHCTBA.

CamocTtosiTe1bHast padoTa 00y4al0IHXCS

Pemienue 3aaa4 1o T€MC

Pedepat

— || DN

Tema 3.2. Jlorapugmsl,
Jorapu(pMu4ecKue
(yHKkuuu, ypapHeHus,
HepaBeHCTBA

Conep:xaHue y4eGHOro MmarepmuaJja

Jlexmuu

1 | Jlorapugmsl. CBoiicTBa 10rapu(moB.

1,2

2 | Jlorapudmuueckast GyHKLUS , €€ CBOICTBA U TpaduK.

— N

1,2

3 | Jlorapudmuyeckue ypaBHenus. Jlorapupmuueckue
HEPaBEHCTBA.

—

1,2

AKTHYCCKHEC 3aHATUA

Jlorapudmsl. CoiicTsa JiorapugMoB.

Jlorapudmudeckas (yHKIMs , €€ CBOWCTBA U rpaduk.

W N
=]

Jlorapudmudeckue ypaBHeHus. Jlorapupmuueckue
HEPaBEHCTBA.

CamocTosiTe1bHAs: pa0oTa 00y4aKIHXCS

Pemienue 3aga4 1o T€MC

Koncynsranuu

W

Paznen 4.

JJIeMeHThI MaTeMaTH4eCKOro aHAJIH3a

Tema 4.1.
IIponsBonnas u ee
TIP MJIO/KEHUS

Conep:xaHue y4eGHOro MmarepuaJja

Jlexmuu

1 | IlonsTue npenena u Npou3BOIHON QyHKIMU. BeruucieHue
IIPOM3BOIHOM.

1,2

2 | IlpunoxeHus npou3BOAHON

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | IlonsTue npenena u Npou3BOIHON GyHKIMY. Beluncienue
IIPOM3BOIHOM.

2 | IlpunoxeHus npou3BOAHON

CamocTosiTe1bHAst pa0oTa 00y4aIHXCS

Pemienue 3aga4 1o T€MC

KonrponbHas pabora no teme 4.1.

NN

Tema 4.2.
IlepBooOpazHast u
MHTErpaja

Conep:xaHue y4eGHOro MmarepuaJja

o
(5]

Jlexmuu

1 | IlepBooGpa3Hast

1,2

2 | OnpeneneHHbI HHTErpal

NN

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | IlepooGpa3Hast

2 | OnpeneneHHbI HHTErpal

CamocTosiTe1bHAst pa0oTa 00y4al0IHXCS

Pemienue 3aga4 1o T€MC

N

Paznen 5.

JJ1eMeHThl MATEMATHYEeCKOI CTATHCTHKH, KOMOMHATOPHKHU M TEOPUHU BEPOATHOCTeil

Tema 5.1.
CraTucTHyecKas
00padoTKa JaHHBIX

Conep:xaHue y4eGHOro MmarepmuaJja

Jlekuu

1 | Craructuueckas 00paboTka JaHHBIX

— | — |

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | Craructuueckas 00paboTka JaHHBIX

—

CamocTosiTe1bHAst pa0oTa 00y4alIHXCS

Pemienue 3aaa4 1o T€MC

Tema 5.2. ®opmy.ibl
KOMOUHATOPUKHU

Conep:xaHue y4eGHOro MmarepmuaJa

Jlexmuu

1 | CoueraHus U pa3MelIeHHs

1,2

2 | bunoMm Herotona

P | (DN | @\ | = | =t

1,2

IIpakTHYecKHE 3aHATHSA

1 | CoueraHus u pa3MeleHus

2 | bunoMm Herotona

CamocTosiTe1bHast pa0oTa 00y4alIHXCS




Pemienue 3aaa4 1o T€MC

Tema 5.3. Di1eMeHTbI
TEOPHH BEPOATHOCTEH

Conep:xaHue y4eOGHOro MmarepmuaJja

Jlekuu

— =N

1 | OcHOBHBIE OHSTUSI TEOPUU BEPOSTHOCTEN 1,2
2 | Ciydaiiaple COOBITHS U ONIEPALMU HaJl HHMHU 1,2
IIpakTH4yecKHe 3aHATHSA
1 | OcHOBHBIE OHSTUSI TEOPUU BEPOSATHOCTEN 2
2 | Ciydaiiaple COOBITHS U ONIEPAUU HAJl HHMH
CamocTosiTe1bHAst pa0oTa 00y4a0IHXCS 3
Penienue 3aga4 no teMe 1
KonrponbHas pabora no temam 5.2., 5.3. 2
Paznen 6. 13
YpaBHeHUsl, HePABEHCTBA U HX CHCTeMbI
Tema 6.1. YpaBHeHus Conep:kaHue yueQ0HOro MaTepHaia 6
M HepaBeHCTBa ¢ Jlekuu 2
OTtHOM HIEPEMEHHOM 1 | PaBHOCHIBHOCTD ypaBHEeHUH. OOIIUE METOBI PEILICHUS 1 12
YpaBHEHUH ’
2 | HepaBeHcTBa ¢ 0JHOMU NepeMeHHON 1 1,2
IIpakTHYeCcKHE 3aHATHSA
1 | PaBHOCHIBHOCTD ypaBHEeHUH. OOIIUE METOBI PEILICHUS 2
ypaBHEHUi
2 | HepaBeHcTBa ¢ 0JHOMU NepeMeHHOU
CamocTosiTe1bHAst pa0oTa 00y4alIHXCS 2
Penienue 3aga4 no teMe 2
Tema 6.2. YpaBHeHus Conep:kaHue yueQ0HOro MaTepHaJia 7
M HEPaBeHCTBA ¢ Jlekuu 2
ABYMSl IEPEMEHHBIMHU. | 1 | YpaBHEHHUs M HEPABEHCTBA C JBYMs IEPEMEHHBIMHU. 1 1,2
Cucremb! ypaBHeHnit | 2 | CucreMbl ypaBHeHHil 1 1,2
IIpakTHYeCcKHE 3aHATHSA
1 | YpaBHEHUs 1 HEPABEHCTBA C IBYMs IIEPEMEHHBIMHU. 2
2 | Cucrembl ypaBHeHUN
CamocTosiTe1bHAst pa0oTa 00y4aKIHXCS 3
Penienue 3aga4 no reMe 1
KontposbHas pabora o Temam 6.1., 6.2. 2
Paznen 7.
Axcuombl crepeoMeTpun. Ilapa/uie1bHOCTD U NePIIEHANKYJISPHOCTh NPSIMbIX U 21
IL10CKOCTEMH
Tema 7.1. AkcHOMBI Conep:kaHue yueQ0HOro MaTepHaJia 3
cTepeoMeTpun Jlexknun 1
1 | Axcuomsi crepeomerpuu 1 1,2
IIpakTHYeCcKHE 3aHATHSA 1
1 | Axcromsi crepeomerpuu
CamocTosiTe1bHAst pa0oTa 00y4aKIHXCS 1
Pedepat 1
Tema 7.2. Conep:kaHue yueQ0HOro MaTepHaJia 9
IMapaJieabHOCTh Jlexuuu 3
TpPSIMBIX B 1 | lHapamnensHOCTh NpAMBIX. IlapannensHocTs IpAMON U 1 12
MPOCTPAHCTBE, ILIOCKOCTU '
HPSIMOii M IUIOCKOCTH, | 2 | CKpelMBAOIIUECS TIPAMbIE. YTOM MEK/Ty MPAMBIMU B 1 12
IL10CKOCTEMH IPOCTPAHCTBE '
3 | ITapajulebHOCTb IUIOCKOCTEH 1 1,2
IIpakTHYecKHe 3aHATHSA
1 | lHapamnensHOCTB NpAMBIX. IlapannensHocTs IpAMoON U
ILIOCKOCTH 3
2 | CxpemuBaronyecs IpsMble. YToll MEXIy IpsIMbIMU B
POCTPAHCTBE
3 | ITapajuleIbHOCTb IUIOCKOCTEH
CamocTosiTe1bHast padoTa 00y4aloIMXCcs 3
Penienue 3aga4 no reMe 1
Koncynsranuu 2
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Tema 7.3.
IepnenanKyIApHOCTH
NpsIMbIX B
NPOCTPAHCTBeE,
NIPSIMOI M IJIOCKOCTH,
IL10CKOCTEMH

Conep:xaHue y4eOGHOro MmarepmuaJja

Jlekuu

1 | IlepneHAUKYISPHOCTD MPSMBIX B IPOCTPAHCTBE.
INepneH AMKyIIIPHOCTb NPAMOI U MIOCKOCTH

1,2

2 | IlepnenauKymsip U HAKJIOHHAS. YTOJI MEXAY IPSIMOI U
ILIOCKOCTBIO

1,2

3 | JiByrpauuslii yroi. IleprneHIuKyIsipHOCTb ILIOCKOCTEH

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | IlepneHAUKYISPHOCTD MPSMBIX B IPOCTPAHCTBE.
INepneH MKYIIIPHOCTb NPSAMOI U MJIOCKOCTH

2 | IlepneHauKymsip U HAKJIOHHAS. YTOJI MEXAY IPSIMON U
ILIOCKOCTBIO

3 | JiByrpauuslii yroi. IleprneHIuKyIsIpHOCTb ILIOCKOCTEH

CamocTosiTe1bHAst pa0oTa 00y4al0IHXCS

Pemienue 3aga4 1o T€MC

KonrponbHas pabora o teme 7.3.

DN — |

Paznen 8.
MHoOrorpaHHHKH

Tema 8.1. IIpuzma

Conep:xaHue y4eGHOro MmarepuaJja

Jlexuu

1 | MHororpaHHuK

1,2

2 | Ilpuszma

——= N

1,2

IIpakTHYecKHE 3aHATHSA

1 | MHororpaHHuK

2 | Ilpuszma

CamocTosiTe1bHAst pa0oTa 00y4al0IHXCS

Pemenue 3aaa4 1o T€MC

KonrponbHas pabora o teme 8.1.

Tema 8.2. IInpamuga

Conep:xaHue y4eGHOro MmarepuaJja

Jlexmuu

1 | Ilmpamupa. IIpaBunbpHas mupaMuaa

1,2

2 | YceueHHas nupamuna

b= (N[~ DN | = [

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | Ilmpamupa. IIpaBunbpHas nupaMuaa

2 | YceueHHas nupamuia

CamocTosiTe1bHAst pa0oTa 00y4aIHXCS

Pemienue 3aga4 1o T€MC

KonrponbHas pabora o teme 8.2.

Tema 8.3.
IIpaBnibHbIe
MHOIOIPaHHAKH

Conep:xaHue y4eGHOro MmarepuaJja

Jlexmuu

1 | IIpaBuiIbHBIE MHOTOT PAHHUKHU

el el L A NS 2 e AN

1,2

IIpakTHYecKHE 3aHATHSA

1 | IIpaBuiIbHBIE MHOTOT PAHHUKHU

CamocTosiTe1bHAst pa0oTa 00y4aK0IHXCS

Pemienue 3aga4 1o T€MC

Paznen 9.

BeKTopbI M KOOPAMHATHI B IPOCTPAHCTBE.

Tema 9.1. BekTopsb! B
NPOCTPAHCTBE

Conep:xaHue y4eGHOro MmarepuaJja

Jlexmuu

1 | Bekropsl B npocTpaHcTBe. JInHelHbIE oniepanuu Hal
BEKTOPaMH.

1,2

2 KOMI'U'IaHapHO CTbh BEKTOPOB

1,2

IIpakTHYecKHE 3aHATHSA

1 | Bekropsl B npocTpaHcTBe. JInHelHbIE oniepanuu Haz
BEKTOPaMH.

2 KOMI'U'IaHapHO CTh BEKTOPOB

CamocTosiTe1bHAst pa0oTa 00y4al0IHXCS

Pemienue 3aaa4 1o T€MC

Pedepat

Tema 9.2. MeTox

Conep:xaHue y4eOHOro MmarepmuaJja

q == N
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KOOPAMHAT B
NMPOCTPAHCTBE

Jlekuu

1 | IlpsamoyronbHble KOOPAUHATHL B IPOCTPAHCTBE.

1,2

2 | CkanspHO€ IPOHU3BENICHUE BEKTOPOB

1,2

IIpakTHYecKHe 3aHATHSA

1 | IlpsamoyronbHble KOOPAUHATHL B IPOCTPAaHCTBE.

2 | CxansipHO€ IPOHU3BENICHUE BEKTOPOB

CamocTosiTe1bHAst pa0oTa 00y4a0IHXCS

Pemenue 3aaa4 1o T€MC

KontposbHas pabora o Temam 9.1., 9.2.

DN =W

Paznen 10.

Hnannap. Konyc. Illap.

Tema 10.1. Huiunap

Conep:xaHue y4eGHOro MmarepuaJja

Jlexuu

1 | Ilonstue nuauHApa

1,2

2 | Ilnomajp DOBEpXHOCTH LIMJIMHIPA

—_—= N

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | Ilonsatue nunuHApa

2 | Inomajp NOBEpXHOCTH LIMJIMHIPA

CamocTosiTe1bHAst pa0oTa 00y4aK0IHXCS

Pemienue 3aga4 1o T€MC

Koncynsranuu

Tema 10.2. Konyc

Conep:xaHue y4eGHOro MmarepuaJja

Jlexmuu

1 | KoHyc M ycedeHHBII KOHYC

1,2

2 | IInomaap NOBEPXHOCTH KOHYyCa

=N W\ [N [ = [

1,2

IIpakTHYecKHE 3aHATHSA

1 | KoHyc M yce4eHHBII KOHYC

2 | IInomaap NOBEPXHOCTH KOHYCa

CamocTosiTe1bHAst pa0oTa 00y4al0IHXCS

Pemenue 3aga4 1o T€MC

KonrponbHas pabora no teme 10.2.

DN — |

Tema 10.3. Cdepa n
map

Conep:xaHue y4eGHOro MmarepuaJja

Jlexmuu

N

1 | Chepa u map. YpaBHeHHE CPepbl

1,2

2 Bzaumnoe PpacnoIoKECHUEC C(i)epbl u rockoctu. KacarenbHas

IUIOCKOCTH K cepe

1,2

3 | IInomanp cdepst

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | Chepa u map. YpaBHeHHE CHepbl

IIOCKOCTH K cepe

Bzaumnoe PpacnoIoKECHUEC C(i)epbl u rockoctu. KacarenbHas

3 | IInomank cdepst

CamocTosiTe1bHAst pa0oTa 00y4aK0IHXCS

Pemienue 3aga4 1o T€MC

KonrponbHas pabora no teme 10.3.

DN — |

Paznen 11.
O0BeMbI TeJI

Tema 11.1 Oobem
napaJsnieyenumnena,
NMPU3MBbI ¥ HIWIHHAPA

Conep:xaHue y4ye0HOro MmarepuaJja

Jlexmuu

1 | O6beM npsMOYTOIBLHOIO Napaulesienunesna

1,2

2 | O6beM npsaMol PU3MBL

1,2

3 | O6bpeM nummHapa

k| e | | 0 [\

1,2

IIpakTHYeCcKHE 3aHATHSA

1 | O6beM npsMOYTOIBHOIO Napaulesienunesna

2 | O6beM npsaMol PU3MBL

3 | O6bpeM nummHapa

CamocTosiTe1bHAst pa0oTa 00y4aIHXCS

Pemienue 3aga4 1o T€MC

KonrponbHas padora no teme 11.1.

Tema 11.2 Oobem

Conep:xaHue y4eGHOro MmarepuaJja

O [N |— | W
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HAKJIOHHOH NPH3MBI, Jlexknmun 3
NMPaMHUIbI H KOHyCA 1 | OO6beM HAKJIOHHOM NPU3MBI 1 1,2
2 | O6beM nupaMusibl 1 1,2
3 | Obbem KoHyCa 1 1,2
IIpakTH4yecKHe 3aHATHSA
1 | O6beM HaKJIOHHOM IPHU3MBL 3
2 | O6beM nupaMusibl
3 | O6beM koHYCA
CamocTosiTe1bHAst pa0oTa 00y4a0IHXCS 3
Penienue 3aga4 no teMe 1
Koncynsranuu 2
Tema 11.3 O0bem Conep:kaHue yueQ0HOro MaTepHaJia 10
1IIapa U IUIOIaAb Jlexkun 4
cdepnl 1 | O6bem mapa 1 1,2
2 | O6beM LIAPOBOro CErMEHTA, MAPOBOI0 CI0s U MIApPOBOrO 5 12
CEKTOpa ’
3 | [Tnomanp chepsl 1 1,2
IIpakTHYeCcKHE 3aHATHSA
1 | O6wem mapa
2 | O6beM LIApOBOro CErMEHTa, MAPOBOIO CI0s U IapOBOroO 3
ceKropa
3 | IInomans cdepst
CamocTosiTe1bHAst pa0oTa 00y4al0IHXCS 1
Penienue 3aga4 no reMe 1
Paznen 12. IloBTopeHue
Conep:xanue yueGHOro Mmarepuaia 6
Jleknun
IToBropeHue, 06001eHIE U CUCTEMATH3ALM TEOPETHYECKOr0 MaTepyasa 1o paszaenam 7-11 2 1,2
(cTepeomerpust)
IIpakTHyeckue 3aHATHS 4
Pemenue 3aga4 nmo pasnenam 7-11 (crepeomerpusi)
Bceero 234

s xapakmepucmuKu ypoeHs 0C60enus y4ebH020 Mamepuana UCnonb3ylomes cieoylowue obosnavenus: 1. —
O3HAKOMUMENbHBIL (V3HAGAHUE paHee U3YYEeHHbIX 00bEKMOs, C60lCME); 2. — penpooyKMUGHbII (GbINOIHEHUEe
desamenvHocmu Ho 00pasyy, UHCMPYKYUU Ul N00 PYKOBOOCHEOM) 3. — NPOOYKMuUGHbIIL (N1aHupoganue u
CamMocmosimenbHoe GblNONHEHUe 0emeNbHOCMU, peutenue npooIemMHbIX 3a0ay)
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2.4. Conep:xanue pa3aesioB y4eOHOM IUCHUILIIMHBI

2.4.1. 3aHATHSA JEeKIIUOHHOT0 THIIA

Ne HaumenoBanue Popua
Conep:xxaHue pasziena TEKyLIEro
pasnena pasnena
KOHTPOJIA
1 2 3 4
1 cemecmp

1 OcCHOBBI Pamuannas mepa yrina. CuHyc, KOCUHYC, TaHT€HC U KOTaHreHc uucna. | Y, P, T

TPUTOHOMETPHH. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKAECTBO. DOPMYIbl IPUBEACHHUS.
Dopmynsl cnokeHuss. PopMynsl ynBoeHHs POpMyIlbl MTOJIOBUHHOIO
yriaa. IIpeoOpa3oBaHue CyMMBbl TPUIOHOMETPHYECKUX (YHKUUHA B
IIPOM3BEAECHHE W  TPOU3BENEHHA B  CymMMy.  BbIpakeHue
TPUTOHOMETpUYECKUX (YHKIUHA depe3 TaHIeHC IIOJIOBUHHOIO
aprymeHnTa.  IIpocredilime  TPUrOHOMETPUYECKHE  ypPaBHEHHS.
[Ipocreiine TPUrOHOMETPHIECKHE HEPABEHCTBA.

2 CTeneHy U KOpHU. KopHu HarypanbHOll cTeneHu u3 uucina u ux cpoiicrBa. Cremenu ¢ | Y, P, T
CreneHHble GYHKIMU. | pAlMOHAIbHBIMU  [OKa3aTeldsAMH, MX cBoicrBa. CremeHu ¢

JEUCTBUTENbHBIMU  IOKa3areqssMu.  CBOHCTBA ~ CTENEHM  C
JIeMCTBUTENBHBIM ITOKA3aTEJIEM.

3 IokazarenpHas u Jlorapu¢m  umcma.  OcHoBHOe norapudmuueckoe Toxaectso. | Y, P, T
norapudmudeckas Jecatudnble M HarypalbHble jorapudmsl. IlpaBuna nelicTBuil c
byHKIMY. norapudmamu. Ilepexon k HoBoMy ocHoBaHuUO. IIpeoOpasoBaHue

[I0Ka3aTeJbHbIX U JIOrapu(MUUECKUX BbIPOKCHUH.

4 DIIEMEHTBI CrnocoObl 3aJjaHHsl M CBOKMCTBA YHCIOBBIX IociemoBareiabHocTel. | Y, P, T
MareMaTH4eCcKoro IlonsTve o mpeznene nociaenoBarebHOCTH. [loHATHE O MPOU3BONHON
aHaIMu3a. GbyHKIMM, ee TeoMeTpUYeCKUi U (U3UUeCKUH CMBICI. YpaBHEHUE

KacarelabHOH K rpaduky ¢yHkuuu. IIpon3BoJHBIE CyMMBI, Pa3HOCTH,
IIpoM3BeNEHNs, 4YacTHble. [IpoM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuii. ITpuMeHeHune NMpou3BOIHOM K HccaenoBaHHMIO (QyHKIMH U
nocrpoeHuto rpaduxos. IIpuMepsl UCTIONb30BaHUS IPOU3BOAHOMN A
HaXOKJEHUS HAaWIydlIero peleHus B NPUKIAAHBIX 3aJadax.
IIpumeHeHne ompelesieHHOro UHTErpajia Ul HaXOKIEHMS ILIOLAaTd
kpuBonuHeiiHod  Tpamenuu.  Dopmyna  Hbrorona—JleliOnuna.
ITpuMepsl NPUMEHEHNUs] UHTErpalla B (PU3UKE U T€OMETPUU.
2 cemecmp

5 OneMeHTsl OCHOBHbIE TOHATUS KOMOUHATOpPUKU. 3ajaud Ha mnojcder uucia | Y, P, T
MaTeMaTU4eCKOn pa3MelleHHH, epecTaHOBOK, coueTaHuil. Pemenue 3aqau Ha nepebGop
CTaTUCTHUKH, BapuaHTOB. @opmyna 6uHoMa HeloToHa. CBolicTBa GMHOMMHAIBHBIX
KOMOMHATOPUKH U ko3(unuentoB. TpeyronmpHuk Ilackams. CoOblTue, BEpOSTHOCTb
TEOPUM BEPOATHOCTEH | COOBITHS, CIIOXKEHHE U YMHOXEHUE BeposTtHocTel. IlpencrapneHue

JIaHHBIX (TaONuLBl, AuarpaMmbl, rpaguky. Pemenue mpakTUuecKuUX
3a1a4 ¢ IPUMEHEHNEM BEPOSTHOCTHBIX METOJIOB.

6 VYpaBHeHUs, PammonanbHble, HUppalOHAIbHEIE, TMOKa3aTeIbHbIE ul|Y,PT
HEPABEHCTBA U HX TPUTOHOMETPUYECKUE yPaBHEHUS M CHCTEMBl. PaBHOCHIBHOCTB
CHUCTEMBI. ypaBHEHUi, HEpaBeHCTB, cuUcTeM. OCHOBHbIE IPHUEMBI UX DPELICHUS

(pa3noxeHHe Ha MHOXWTEIU, BBEICHUE HOBBIX HEU3BECTHBIX,
MIOICTaHOBKa, rpaduyeckuit METON). PannonansHsle,
HppalMOHAIIbHBIE,  IOKa3aTelbHblE U TPHUTOHOMETPUYECKHE
HepaBeHcTBa. OCHOBHBIE MNpHUEMbl uX pelleHus. McnonpzoBaHue
cBoiictB ¥ TpadukoB (YHKIMHA IpU pElICHUM YPaBHEHUH U
HepaBeHCTB. MeTon uHTepBalloB. M300paxkeHHe Ha KOOPAMHATHON
IUIOCKOCTH MHOXKECTBA PEIIEHUI YPaBHEHHMH UM HEPaBEHCTB C IBYMS
NIEPEMEHHBIMH U HX CUCTEM.

7 AKCHOMBI B3aumHoe  pacnonoxeHue JAByX HOpAMBIX B mpocrpaHctse. | Y, P T
CTEPEOMETPUU. IlapannensHocTs  mpaMoi M miockoctd.  IlapamnensHOCTh
IapamnensHOCTD 1 mwiockocted.  IlepneHnuKymApHOCTE  NpsAMOM M IUIOCKOCTH.
NepHeHAUKYIApHOCT | [lepnenauKynap U HaKIOHHAs. Yroia MeXIy MPAMON U IUIOCKOCTBIO.
HPSIMBIX U JIByrpanHslii yron. Yron Mexay miockocTsiMy. IleprnennukynsapHocTs
IJIOCKOCTEHN JIByX INIOCKOCTEN.

14




Ne
paszaena

Haumenoanue
pasnena

Conep:xaHue pasziena

®opma
TEKYILETO
KOHTPOJIA

1

2

3

4

8

MHororpaHHUKI

Bepmmnbl, pebpa, rpaHu MHororpaHHuka. Ilpusma. Ilpsmas u
HakJIOHHas npus3Mma. lIpaBwibHas mnpusma. Ilapamnenemunen. Kyo.
Inpamupa. [lpaBunbHas nupamMuaa. YcedeHHas nupamuna. Tetpasap.
CumMerpuu B KyOe, B IapajulelenuIene, B IOpU3ME U MUpaMuje.
Ceuenus KyOa, mpusMbl U upamujpl. [IpencrasiaeHue o IpaBUIbHBIX
MHOTOI'DaHHMKaX (TeTpasnmpe, KyOe, OKrasape, JoieKadipe u
HKOCcas3zpe).

Y, T

Bekropel 1
KOOpJIUHATHI B
IIPOCTPAHCTBE

IpsimoyronbHast (AekaproBa) cUCTeMa KOOPAMHAT B IPOCTPAHCTBE.
DopMyna pacCTOSHUSL MEXAY ABYMs TOUKAMU. YpaBHEHUs c(epsl,
IUIOCKOCTH M mpsAMod. Bekropel. Monyne Bekropa. PaBeHCTBO
BeKTOpOB. CIOXKEHHE BEKTOPOB. YMHOXECHHE BEKTOpa Ha YHCIIO.
PaznoxxeHnne BekTOpa 10 HampaBlICHUAM. YTOI MEXKIy JIBYMs
BekTopamH. lIpoexuus BekTopa Ha ock. KoopauHarel BekTOpa.
CkaJsipHOE HPOM3BENEHUE BEKTOPOB. Vcronb30BaHUE KOOPAUHAT U
BEKTOPOB IIPU PELIEHUU MaTeMaTHYECKUX M NPUKJIAJHBIX 3a1a4.

Y,P T

10

Humuaap. Konyec.
[ap

LumuHIp ¥ KoHyC. YcedeHHbIH konyc. OCHOBaHUe, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pasyromias, pa3sepTka. OCeBble CCUCHHS U CCUCHMUS,
napasuienbHble ocHoBaHuio. [ap u cdepa, ux ceuenus. KacarenpHas
IUIOCKOCTB K cdepe.

Y,P T

11

OO0OBeMEBI Tl

O06bem u ero usmepenue. MurerpansHas Gopmyna oobema. DopMyibl
obbema Kyba, NpPAMOYTOJbHOIO  IapajulesienuIlena, IPU3MBI,
LWJIMH]IPA.

Qopmynnel  o0beMa mupamuasl M KoHyca. Dopmynsl IIiomanu
MOBEPXHOCTEH LWIMHIApa M KoHyca. Dopmynbl o0bema Imapa M
iona u chepsl.

Y, T

He nmpenycmotpens!

2.4.2. 3aHATHSA CEMUHAPCKOIO THUIA

2.4.3. llpakTnueckue 3anatus (J/labopatopHbie 3aHATHS)

Ipumeuanue: T — mecmuposanue, P —nanucanue pegpepama, Y — ycmuuiii onpoc, KP — konmponvHas paboma

Ne
paszaena

HaumenoBanue
pasnena

ConepxaHue pasziena

®opma
TEKYILETO
KOHTPOJIA

1

4

1 cemecmp

OCHOBBI
TPUTOHOMETPHH.

PannanHbIi METOI M3MEPEHHUS YITIOB BPALLEHUS U CB3b C I'PallyCHON
Mepoil. OCHOBHblE TPUIOHOMETPUUECKHE TOXIECTBA, (OPMYIIbI
CIIOKEHUS, YIBOEHUs, IPe0Opa30BaHue CyMMbl TPUTOHOMETPUUIECKUX
byHKIM B IpoU3BENEHHE, IPeoOpa3oBaHUE  IIPOU3BEACHUSL
TpUrOHOMETpUdeckuX  (QyHKUUE B cymMy. IIpocteitmue
TPUTOHOMETPUYECKUE YPABHEHHMsS W HEPaBEHCTBA. HempepbiBHbIE 1
nepuoanueckue GyHkuuu. CpoiicTBa U rpaduKu CUHYyca, KOCHHYCA,
TaHT€HCa U KOTAHTEeHCa.

VY, KP

CTeneHy U KOpHU.

Crenennble GyHKIMU.

Beluncinenne M cpaBHEHHME KOpHEH. DBbImonHeHHe pacueroB ¢
panukanamy. PelleHne uMppanuoHanbHbIX ypaBHeHHH. Haxoxnenue
3HaYEeHUI CTeHeHel ¢ paluoHalbHBIMM IOKa3arensiMu. CpaBHEHHE
creneneil. [IpeoOpa3zoBaHust BIpaXKEHUI, COAEPIKALIUX CTEIECHHU.

VY, KP

INoka3arensHas u
norapudmudeckas

byHKIMY.

Haxoxnenue 3HaueHUH Jorapugma Mo INpoU3BOIBHOMY OCHOBAHMIO.
Iepexon oT OOHOrO OCHOBaHUS K JIpyroMy. BeluncieHue U cpaBHEHUE
norapudmoB. JlorapupMupoBaHue U INOTCHUMPOBAHHE BbIPAXKEHUIA.
Pemenve mnokasarelnbHbBIX ypaBHeHHMH. PemeHue norapudMuueckux
ypaBHeHuil. PeleHue NpuKkiIaaHbIX 3a1a4.

VY, KP
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®opma

Ne HaumenoBanue
Conep:xaHue pasziena TEKyLIEro
pasnena pasnena
KOHTPOJIA

1 2 3 4

4 OneMeHTsl YucnoBas MOCIEN0BAaTENbHOCTb, CHOCOOB! €€ 3anaHus, Bbluuciaenus | Y, KP
MareMaTH4eCcKoro YIEHOB  rociefgosarensHoctd.  Ilpemen  mocnenoBaTenbHOCTH.
aHaIMu3a. IlpousBonHas:  MEXaHMYECKUH M TEOMETPHYECKHMH  CMBICI

IIPOU3BONHOM. YpaBHEHHE KacarenbHOU B obmem Buze. IlpaBuna u
bopmybl JudbepeHpoBaHys, Talnua TIPOM3BOIHBIX
JleMEHTapHbIX (QyHKUuH. HccnenoBanue GYHKIUM € HMOMOLIBIO
npou3BonHoi. HaxoxaeHne HauOoNbIIEro, HAUMEHBILETO 3HAUEHUS U
9KCTpeMallbHbIX 3HaueHui (yHkuuu. VHTerpan u mepBooOpasHas.
Teopema  Hblorona—JleiiOnuna. IlpumeHeHue  uHTerpana K
BBIYUCJIEHUIO (PM3MUECKHX BEIMUHUH U IUIOIAICH.
2 cemecmp

5 OneMeHTsl Hcropuss pa3BuTUs KOMOUHATOpUKU, Teopud BeposTHocted u |V, KP
MaTeMaTU4eCKon CTAaTUCTUKU M HUX POIb B pasIU4YHbIX cdepax UeIOBEUECKOH
CTaTUCTHUKH, KHU3HENEATEIbHOCTH. IIpaBuna KOMOHHATOPUKH. Pemenne
KOMOMHATOPUKH U KOMOMHATOPHBIX 3afad. Pa3MelleHus, codeTaHuss U NEPECTAHOBKHU.
Teopuu BepoaTHocTel | bunom Herotoma m tpeyrompHuk Ilackans. Ilpuknannele 3anadm.

Kiaccuueckoe onpeneneHue BEPOATHOCTH, CBOMCTBA BEPOATHOCTEH,
TeopeMa O CyMME BEPOATHOCTEH. DBBIUMCIEHHE BEPOATHOCTEM.
Ilpuknaguele  3amaun.  IlpencraBneHue  YHMCIOBBIX — JAHHBIX.
IIpuknagHble 3a1a4u.

6 VYpaBHeHus, Kopuu ypaBHenuil. PaBHOcuIbHOCTH ypaBHeHuid. IIpeoGpasoBanue | Y, KP
HEPABEHCTBA U HX ypaBHeHuil. OCHOBHBIE IpUEMbl pElLIeHUs ypaBHeHU. PemeHue
CHUCTEMBI. cucTeM ypaBHeHUi. Mcnonb3oBaHue cBOICTB U rpadukoB (yHKuui

ULl peIIeHNs] YPABHEHUI M HEPABEHCTB.

7 AKCHOMBI B3aumHoe  pacnojoxkeHue AByX IHpsAMBIX B mpocrpaHcTse. | Y, KP
CTEPEOMETPUU. IlapannensHocTs  mpaMoi W miockoctd.  IlapamiensHOCTh
IapamnensHOCTD 1 mwiockocted.  IlepneHAuMKynApHOCTE  OPSAMOM U IJIOCKOCTH.
NepHeHAUKYIApHOCT | [lepnenauKynap U HakIOHHAs. Yroa MeXIy MPAMOH U IUIOCKOCTBIO.
NPSMBIX ¥ JIByrpaHHslii yron. Yron Mexay mIockocTsMH. IleprnennukynsipHoCcTb
IJIOCKOCTEHN JIByX IJIOCKOCTEN.

8 MHororpaHHUKI IIpusma. Ilpsmas wm HaxkinoHHas npusma. [lpaBuibHas mnpusma. | Y, KP

Mapannenenunen. Ky0. Ilupamupa. IlpaBunpHas  nupamuna.
Vceuennas nwupamupa. Terpasap. Cummerpuum B KyOe, B
napajenenunene, B npusme u nupamune. Ceuenus Ky0a, IpU3MBbl U
UpaMHIbL.

9 Bekropel u Bekropel. JlelicTBus ¢ BekTopaMu. [lexkaproBa cucrema xoopauHar B | Y, KP
KOOpJIUHATHI B OPOCTPAHCTBE. YPABHEHHE OKPYKHOCTH, cGepbl, IIOCKOCTH.
IIPOCTPAHCTBE Paccrosnue mexny Toukamu. JledcTBUA ¢ BEKTOpaMH, 3aJaHHBIMU

koopauHaramu. CkajsipHOE IPOU3BEACHUE BEKTOPOB.

10 Humuuap. Konyec. [umuuap u xonyc. YcedeHHblit konyc. OcHoBaHue, BbicoTa, OokoBas | Y, KP
IHap HOBEPXHOCTh, 00pasyromias, pa3BepTka. OceBble CEUEHHs U CEUECHMU,

napasnensHsle ocHoBaHuto. Ilap u cdepa, ux ceuenns. KacarenpHas
IUIOCKOCTB K cdepe.
11 OObeMsI Tel O0beM u ero u3mepenue. Murerpanmbuas gopmyna oobema. @opmynst | Y, KP

obbeMa KyOa, IpSIMOYroJIbHOIO MapaluleIeNuIesa, IPU3MBbl,
muHapa. GopMyibl 00beMa NUpaMUbl U KoHyca. PopMyIbl
ILIOIIA/U [TOBEPXHOCTEH MUIUHAPaA U KoHyca. DopMmyisl 0Obema
11apa 4 miomanu chepsl.

Ipumeuanue: T — mecmuposanue, P —nanucanue pegpepama, Y — ycmuuiii onpoc, KP — konmponvHas paboma

2.4.4. ConepxaHnue cCaMOCTOSITEJILHOM PadoThI
(IIpumepnovie memot pechepamos (00k1a008), ucciie008amenbCKux nPoeKmoes)

1. HenpepsiBHbIE 1pO0H.
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[IprMeHeHNe CI0KHBIX TPOLICHTOB B 3KOHOMUUYECKUX pacyeTax.
[TapamienpsHO€ IPOEKTUPOBAHHUE.

Cpennue 3HaUeHMS U UX IPUMEHEHNE B CTaTUCTHKE.
BekTopHOE 3a/1aHn€ MPSAMBIX U INIOCKOCTEN B PO CTPAHCTBE.
CrnoxeHne rapMOHMYECKHUX KoeOaHui.

I'paduueckoe perieHrne ypaBHEHUN 1 HEPABEHCTB.
[IpaBusIbHBIE M MOTYIIPaBUIIbHBIE MHOTOTPAHHUKH.

9. Konuueckune ceyeHus U UX IPUMEHEHNE B TEXHUKE.

10. IMonstue nuddepeHnnana 1 ero NPUIOKESHHUSL.

11. Cxembl NOBTOPHBIX UCIBITAaHUI bepHymn.

12. HccnenoBanue ypaBHEHHMI U HEPABEHCTB C I1APaMETPOM.

PRI

2.4.5. llepevyeHb y4eOHO-METOIUYECKOTO O0ecreYeH sl AJIsl CAMOCTOSITEIbHOM PadoThI
00y4aromuXxcsi o AUCHUILINHE

CamocTtosTenbHas paboTa CTylIeHTa B IPOLIECCE OCBOCHUS TUCIIUIINHBI BKIIFOYAET:

-U3y4€HHE OCHOBHOMW U JIONOJHUTEIBHOM JTUTEPATypHI 110 KYpCY;
-CaMOCTOATENbHOE U3YUYE€HHE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
-paboTy C 3JIEKTPOHHBIMH Y4€OHBIMU PECYPCAMH;

-A3y4eHHE UHTEPHET PECYPCOB;

-IIOATOTOBKY K MPAaKTUYECKUM 3aHATUSIM,
-CaMOCTOATENbHOE BBINIOJIHEHHE JOMAIIHUX 3aJaHUM,
-IIOITOTOBKY pedepara no oJHON U3 TeM Kypca.

Hauanom opranuzauuu ao00i caMOCTOSTEIbHON pabOThl TOJKHO OBITh MPUBHUTHE
HaBBIKOB M yMEHUH TPaMOTHON paboThl ¢ y4yeOHOW M HaydyHOM JHUTEparypoi. ITOT
IpOLEeCC, B TEPBYIO OYEpelb, CBA3aH C HAXOXKIECHHEM HEOOXOMUMOM i YCIELIHOTOo
OBJIZICHUSI y4eOHBIM MaTepHajioM JuTepaTypoil. CTylIeHT NOJDKEH YMETh MOJIb30BaThCs
¢dboHaMu OMOIMOTEK U CIIPaBOYHO-OMOIHOrpaduuecKUMU U3TaHUSIMU.

CryneHTsl A1 TOJHOLEHHOIO OCBOEHHUS y4yeOHOro Kypca MJOJKHBI COCTaBIISATh
KOHCIIEKThI KaK P MPOCIYIIMBAHUH €T0 TEOPETHUECKOH (JIEKIIMOHHON) YacTH, Tak U NpH
MOJTOTOBKE K MPAKTUYECKUM (J1a00paTOpHBbIM) 3aHATUAM. JKenaTenbHO, YTOOBI KOHCIEKTHI
JeKUMH 3alUCBhIBAJIUCh B JIOTMUECKOM MOCIEeNOBaTeIbHOCTH HM3Yy4eHHUs Kypca U
COJIEpKAJIUCh B OJTHOM TeTpau.

Ha camoctosTenbHyto paboTy CTYIEHTOB OTBOAMTCA 78 4acoB yueOHOIO BpEMEHU
(B TOM yncne KoHCynbTauu 16 yacos).

Haumenoanue [lepeuenp yueOHO-METONUYECKOrO 00ECIEUEHUs JUCLUITIIMHBI TI0 BBIITOJHEHUIO
pasnena CaMOCTOATEILHOM paboThI
1. OcHOBBI 1. bammakos M. 1. Maremaruka: anrebpa 1 Hadajga MareMaTHY€CKOro aHaJIN3a, TeOMETpHs :
TPUTOHOMETPHH. y4eOHUK JJIs1 UCTIOb30BaHus B ydeOHOM mporiecce oOpa3zoBarenbHbIX yupexaeHuid CI1I0 Ha

6aze OCHOBHOrO 00IIEro 00pa3oBaHUsl ¢ INOIYYEHHEM CPEeIHEro obuero odopasosanus / M.
U. bammakoB. - 4-e wu3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpoeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTeIbHble AUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

2. bamvakos M. M. Maremaruka : cOOpHUK 3aa4 IPOGUIbHOH HalpaBIeHHOCTH : yueOHOe
nocobue 1y CTYAEHTOB y4pexJeHUll cpeaHero npodeccuonanbaoro oopasosanus / M. H.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemus", 2018. - 208 c. -
(IIpoeccuonanbHoe obpasoBanue. OOImeoOpazoBaTelbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

2. Crenenn u kopHH. |1. Bammako M. 1. Maremaruka: anreOpa v Hadaia MaTeMaTHIeCKOrO aHAJH3a, TEOMETPUS :
Crenennble GyHKIMU. [yueOHUK JJIs UCIOIb30BaHUSA B ydeOHOM Ipolecce oOpa3oBarenbHbIX yupexaenuil CIIO na
6aze OCHOBHOrO 00IIero 00pa3oBaHus ¢ NOIYYEHHEM CpelHero obuero odpasosanus / M.
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U. bammakoB. - 4-e wu3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpodeccuonanbHoe obpasoBanue. OOIeoOpazoBaTelbHble JUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

2. bamvaxos M. WM. Maremaruka : cOOpHUK 3aa4 IPOGUIbHOI HalpaBIeHHOCTH : yueOHOe
rocoOue ISl CTYIEHTOB YUPEXKISHUH cpelHero npodeccuoHanbsHoro oopaszosanus / M. H.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemusa", 2018. - 208 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTelbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

3. INokasarenbHast U
nmorapudMudeckas

byHKIIY.

1. bammako M. 1. Maremaruka: anreOpa 1 Hauajaa MaTeMaTH4eCKOro aHalu3a, TeOMeTpus :
yueOHUK JJIs1 MCIIONIb30BaHUs B ydeOHOM Ipolecce oOpa3oBarenbHbIX yupexaeHuil CIIO na
6aze OCHOBHOrO 00IIEro 00pa3oBaHUsl ¢ INOIY4EHHEM CPEIHEro oduero odopasosanus / M.
U. bammakoB. - 4-e wu3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTelbHble TUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

2. bammaxos M. M. Maremaruka : cOOpHUK 3aa4 IPOGUIBbHOI HalpaBIeHHOCTH : yueOHOE
rmocoOue ISl CTYIEHTOB YUPEXKISHUH cpelHero npodeccuoHaibsHoro oopaszosanus / M. U.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTelbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

4. Di1eMeHTHI
MaTeMaTHYECKOTo
aHanm3a.

1. bammakoB M. 1. Maremaruka: anreOpa 1 Hauajaa MaTeMaTH4eCKOro aHaIu3a, TeOMeTpus :
yueOHUK JJIs1 MCIIONb30BaHUsS B ydeOHOM Ipolecce oOpa3oBarenbHbIX yupexaeHuil CIIO Ha
6aze OCHOBHOrO 00IIero 00pa3oBaHUsl ¢ IOIYYEHHEM CPEIHEro oduero odopasosanus / M.
U. bammakoB. - 4-e wm3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpodeccuonanbHoe obpasoBanue. OOImeoOpazoBaTelbHble TUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

2. bammaxos M. WM. Maremaruka : cOOpHUK 3aa4 OPOGUIbHOH HalpaBIeHHOCTH : yueOHOe
rmocoOue ISl CTYIEHTOB YUPEXKISHHUH cpelHero npodeccuoHanibsHoro oopaszosanus / M. U.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemus', 2018. - 208 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOIeoOpazoBaTelbHble JUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

5. DIeMEHTSI
MaTeMaTUIeCKOH
CTaTUCTHKH,
KOMOMHATOPUKU U
Teopux BEpOSITHOCTEH

1. bammako M. 1. Maremaruka: anreOpa 1 Hauajaa MaTeMaTH4eCKOro aHalu3a, TeOMeTpus :
yueOHUK JJIs1 UCIIONb30BaHUS B ydeOHOM Ipolecce oOpa3oBarenbHbIX yupexaeHuil CIIO Ha
6aze OCHOBHOTO 00IIero 00pa3oBaHUsl ¢ IOIYy4EHHEM CpelHero obuiero odopasosanus / M.
U. bammakoB. - 4-e wu3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTelbHble JUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

2. bammaxos M. M. Maremaruka : cOOpPHUK 3a7a4 IpOGUIbHOI HalpaBIeHHOCTH : yueOHOe
nocobue 1y CTYAEHTOB y4pexJeHUll cpeaHero npodeccuonanbaoro oopasosanus / M. H.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemus', 2018. - 208 c. -
(IIpoeccuonanbHoe obpasoBanue. OOImeoOpazoBaTesbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

6. YpaBHEHUS,
HEPaBEeHCTBA U UX
CHCTEMBI.

1. bammako M. 1. Maremaruka: anreOpa 1 Hauajaa MaTeMaTH4eCKOro aHalu3a, TeOMeTpus :
yueOHUK JJIs1 UCIIONb30BaHUsS B ydeOHOM Ipolecce oOpa3oBarenbHbIX yupexaeHuil CIIO na
6aze OCHOBHOTO 00IIero 00pa3oBaHUsl C IOITYy4EHHEM CPEfHEro obuiero odbpasosanus / M.
U. bammaxoB. - 4-e wu3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTelbHble JUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

2. bammaxos M. WM. Maremaruka : cOOpHUK 3aa4 IpoGUIbHOI HalpaBIeHHOCTH : yueOHOe
nocobue 1yl CTYAEHTOB y4pexJeHUil cpeaHero npodeccuonanbaoro oopasosanus / M. H.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemusa', 2018. - 208 c. -
(IIpoeccuonanbHoe obOpasoBanue. OOImeoOpazoBaTelbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

7. AKCHOMBI
CTEPEOMETPHH.
[TapasnensHOCTh U
MePICHTUKYISIPHOCTD
OPSIMBIX U
IUIOCKOCTEH

1. Maremaruka: anrebpa U Hauasa aHanau3a, reomerpust. I'eomerpust. 10-11 xiaccsl. bazoBblit
U yrnyONeHHbIH ypoBHU : yueOHMK [yl oOLieoOpasoBarenbHbIX opranuzamuit / JI C.
/AranacsH, B. @. Byry3os, C. b. Kagomues u np. - 4-e u3n. - M. : [Ipocsemenue, 2018. - 255
c.: wi. - (MI'Y - mikone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadaja MaTeMaTHM4ecKOro aHaiu3a, reoMerpus. Airebpa u
Hayayia Maremaruueckoro aHammsza. 10-11 xmaccel. ba3oBblii M yrimyOneHHBIH ypOBHH:
yueOHUK JuIs 001eo0pa3zoBarenbHblX opranuzanuii / Anumos I A. u ap. - 5-e u3n. - M. :
[Ipocsenienue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

8. MHOrorpaHHUKH

1. Maremaruka: anrebpa U Hauasa aHanau3a, reomerpust. I'eomerpust. 10-11 xiaccsl. bazoBbiit
U yriyONeHHbIH ypoBHU : yueOHMK [yl oOLieoOpasoBarenbHbIX opranuzamuit / JI C.

Aranacss, B. @. byrysos, C. b. Kagomues u 1p. - 4-e u3n. - M. : IIpocsemenue, 2018. - 255
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c.: u. - (MI'Y - mkone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadaja MaTeMaTH4eCKOrO aHaiu3a, reoMerpus. Airebpa u
Hayajga MareMmarudeckoro axamusa. 10-11 xmaccel. ba3oBblil M yriyOIeHHBIH ypOBHU:
yueOHUK JuIs 001eo0pa3oBarenbHblX opranuzanuii / Anumos I A. u ap. - 5-e u3n. - M. :
[Ipocseunienue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

9. Bexrops! u 1. Maremaruka: anreOpa U Hauasa aHanau3a, reomerpust. I'eomerpust. 10-11 xiaccsl. bazoBbiit
KOOpPIWHATHI B U yriyONeHHbIH YypoBHU : yueOHMK [yl oOuieoOpa3oBarenbHbIX opranuzamuit / JL C.
[IPOCTPAHCTBE /AranacsH, B. @. Byrysos, C. b. Kanomues u ap. - 4-e u3n. - M. : [Ipocsemenue, 2018. - 255

c.: u. - (MI'Y - mkone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadaja MaTeMaTHM4ecKOro aHaiu3a, reoMerpus. Airebpa U
Hayajga MareMmarudeckoro axamusa. 10-11 xmaccel. ba3oBblil M yriyOJeHHBIH ypOBHU:
yueOHUK JuIs 001e00pa3oBaTenbHbIX opranuzanuii / Anumos I A. u ap. - 5-e u3n. - M. :
[Ipocseunienue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

10. Humuuap. Konyce. |1. Maremaruka: anreOpa U Hadana aHanusa, reomerpust. [eomerpus. 10-11 knacesl. bazobiit
Iap 1 yrIyONeHHbIH YpoBHM : yueOHMK [yl oOlieoOpasoBarenbHbIX opranuzanuit / JI C.
/AranacsH, B. @. Byrysos, C. b. Kanomues u np. - 4-e u3n. - M. : [Ipocsemmenue, 2018. - 255
c.: u. - (MI'Y - mkone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadaja MaTeMaTH4ecKOIO aHaius3a, reoMerpus. Amrebpa u
Hayajga MareMmarudeckoro axamusa. 10-11 xmaccel. ba3oBblit M yriyOJeHHBIH ypOBHU:
yueOHUK JuIs 001eo0pa3oBarenbHblX opranuzanuii / Anumos I A. u ap. - 5-e u3n. - M. :
[Ipocseunienne, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

11. O6BeMBl TEN 1. Maremaruka: anrebpa U Hauasla aHanau3a, reomerpust. I'eomerpust. 10-11 xiaccsl. bazoBblit
U yriyONeHHbIH ypoBHU : yueOHMK [yl oOLieoOpasoBarenbHbIX opranuzanuit / JI C.
/AranacsH, B. @. Byrysos, C. b. Kanomues u np. - 4-e u3n. - M. : [Ipocsemenue, 2018. - 255
c.: 1 - (MI'Y - mkone). - ISBN 978-5-09-046610-3

1. Maremaruka: anrebpa U Hauasla aHanau3a, reomerpust. I'eomerpust. 10-11 xiaccsl. bazoBblit
U yrnyONeHHbIH ypoBHU : yueOHMK [yl oOuieoOpa3oBarenbHbIX opranuzauuit / JI C.
/AranacsH, B. @. Byry3os, C. b. Kagomues u np. - 4-e u3n. - M. : [Ipocsemenue, 2018. - 255
c.: u - (MI'Y - mkone). - ISBN 978-5-09-046610-3

2. bammakos M. 1. Maremaruka: anrebpa 1 Hauaja MaTeMaTH4eCKOro aHalU3a, TeOMeTpus :
yueOHUK 1JIs MCIIONIb30BaHUs B ydeOHOM Ipolecce oOpasoparenbhblx yupexaeHuil CIIO Ha
6aze OCHOBHOrO 00IIEro 00pa3oBaHusl ¢ NOIY4EHHEM CPEeIHEro oduero odopasosanus / M.

12. TloBrOpenue U. bammaxoB. - 4-e wm3m., crep. - Mocksa : UI[ "Axagemus", 2018. - 256 c. -
(IIpodeccuonanbHoe obpasoBanue. OOImeoOpazoBaTesbHble JUCHUILIMHBL). - ISBN 978-5-
4468-5988-7

3. bammakos M. . Maremaruka : cOOpHUK 3a/1a4 IPOQUIbHONH HAPaBIEHHOCTY : y4eOHOe
nocobue 1y CTYAEHTOB y4pexJeHUil cpeaHero npodeccuonanbaoro oopasosanus / M. H.
bammakoB. - 2-e wusm., crep. - MockBa : UL "Akagemusa', 2018. - 208 c. -
(IIpodeccuonanbHoe obOpasoBanue. OOIeoOpazoBaTebHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

Kpome nepednciieHHbIX HCTOYHUKOB IO TEMaM CaMOCTOSITEIbHOM pabOThl, CTYAEHT
MOKET BOCIIOJIb30BaThCS DNEeKTPOHHO-OUOINOTEUHBIMU CUCTEMaMU (9BO),
npodeccuoHaNbHBIMU 0a3aMU JIaHHBIX, IEKTPOHHBIMU 0a3aMU NEPUOTUUYECKUX U3JaHUM,
IpyrUMU HMH(OPMALIMOHHBIMU pecypcamMH, yKa3zaHHbIMU B pasjene 5.4 «Ilepeuenn
pecypcoB HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHON ceTH «VHTepHeT», HEOOXOAMMBIX s
OCBOEHHUS JHUCLUIUIMHBD), BKJIIOUAIOIMUN pecypchl, TOCTYN K KOTOPbIM OO€CledyeH IO
JIOTOBOpaM C IpaBooOianaTessiMu, U 00pa3oBaTelbHbIC, HAyYHBIE, CIIPABOYHBIE PECYPCHI
OTKPBITOTO JIOCTYyINa, HUMEIIIMe craryc oguuuanbHbIX ((denepanbHble, OTpacieBble,
YUPEXKIEHUH, OpraHu3aluil U T.I1.), @ TAaKXKe MOMCKOBBIMHU CUCTeMaMu ceTh MHTepHeT s
MOUCKa U paboThl ¢ HE0OXOAUMOM UHPOpPMAaITHEH.

JUisi OCBOGHMS JAAHHOW JUCUUIUIMHBI U BBINOJHEHUS MPETYCMOTPEHHBIX Y4EOHOMU
IIPOrpaMMoOil Kypca 3aJjaHuil 0 CaMOCTOATENIbHON paboTe CTYIEHT MOKET MCHOJIb30BaTh
creayrolee yueOHO-METOIMYECKOe 00ecTeueHHe:

- METOJUYECKHE PEKOMEHJAIIU MpenojaBareis K NPaKTUYECKUM 3aHATHSIM.

19



3. OBPA3OBATEJ/IBHBIE TEXHOJIOI'THN

s peanuzanuu KOMIIETEHTHO CTHOT'O oaxona IIpeayCcMaTpUBaETCs
UCIOJb30BaHUE AKTUBHBIX W HHTEPAKTHBHBIX (OPM MPOBEAEHUS ayIUTOPHBIX U
BHEAYIUTOPHBIX 3aHATHHA C IeNbl0 (OPMUPOBAHUSA U Pa3BUTHUA MNPO(EeCcCHOHATBHBIX
HaBBIKOB oOydaromuxcs. B mponecce mpenogaBaHusi MPUMEHSIOTCS 00pa30BaTeNbHBIE
TEXHOJIOTUM Pa3BUTUS KPUTHUECKOTO MBIIUICHHS, MPOoOJIeMHOE OOydeHHEe, NPOEKTHOE
oOyueHue, paboTa B MajbIX IPyMMax.

3.1. O6pa3oBaTebHbIe TEXHOJIOTHH NIPH MPOBEIEHUM JIeKIM i

W3yuaemble pasziessl (TeMbl) JUCLUIIMHBL TexHonoruu, NpuMeHsieMble IPU KonmuuectBo
[POBEJICHUM JICKIIMOHHBIX 3aHATHH 4acoB
Paznen 1. OCHOBBI TPUTOHOMETPUU. AynuoBu3yabHbIE TEXHOIOMU 10*
TexHonorust npo6aeMHOro o0ydeHus
Pazpen 2. Crenenu u kopHu. CTeneHHbIE AynuoBu3yabHbIE TEXHOIOIHU 10*
byHKIMU. TexHonorust npo6aeMHOro o0y4eHus
Pasznen 3. IlokasarenbHast U norapudmuueckas | AynuoBU3yalbHbIE TEXHOIOTUH 8*
byHKIMU. TexHonorust npo6aeMHOro o0ydeHus
Paznen 4. DneMeHTbl MaTEMaTHYECKOTO AynuoBu3yabHbIE TEXHOIOHU 8*
aHanu3a. TexHonorust po6aeMHOro 00ydeHust
Pazpen 5. DneMeHTbl MaTeMaTHYECKOH AynuoBu3yanbHbIE TEXHOIOHU 5%
CTaTUCTUKH, KOMOUHATOPUKYU U TEOPUH TexHonorust npo6aeMHOro 00y4eHus
BEPOSTHOCTEM.
Pa3nen 6. YpaBHeHUs, HEPABEHCTBA U UX AynuoBu3yabHbIE TEXHOIOMU 4%
CHCTEMBIL. TexHonorust po6aeMHOro 00ydeHust
Pasnen 7. AkcHOMBI CTEpEOMETPUH. AynuoBu3yabHbIE TEXHOIOHU 6*
IMapanneabHOCTb U NEPIEHAUKYIIPHOCTD TexHonorust npo6aeMHOro 00y4eHus
OPSIMBIX U IUIOCKOCTEH.
Pasznen 8. MHOrorpaHHUKH. AynuoBu3yanbHbIE TEXHOIOMU 5%
TexHonorust npo6aeMHOro o0y4eHus
Pa3znen 9. Bekropsl U KOOpAUHATHL B AynuoBu3yanbHbIE TEXHOIOHU 4%
HOPOCTPAHCTBE. TexHonorust npo6aeMHOro o0ydeHus
Pazpen 10. Humunaap. Konyc. Ilap. AynuoBu3yabHbIE TEXHOIOMU 6*
TexHonorust npo6aeMHOro o0ydeHus
Pazpen 11. O6beMbl TEN AynuoBu3yabHbIE TEXHOIOMHU 6*
TexHonorust po6aeMHOro o0ydeHus
Pasznen 12. IloBropenue AynuoBu3yanbHbIE TEXHOIOMU 6*
Hroro no kypcy 78
B TOM unclie HUHTEPAaKTUBHOE 00yueHUE 78%

3.2. O6pa3oBaTe/ibHbIE TEXHOJIOTHH NPH NPOBEACHUM MPAKTHYECKHUX 3aHATHI
(n1abopaTopHbIX padoT)

- TexHonoruy, NpuMeHsieMble IPU § KomHuecTso

3yd4aeMbIC pa3/ielbl (TeMbl) JUCUHIUIHHEL MPOBEJCHUH NPAKTHYECKUX 3aHATHI 4acoB

Pa3znen 1. OCHOBBI TPUTOHOMETPUU. KommbroTepHble CUM YU 6*
I"pynmoBble JMCKYCCUU

Pa3znen 2. Crenenu u kopHu. CTeneHHbIe I'pynmoBele nuckyccuu 6*

byHKIMY. Pa300p KOHKPETHBIX CUTYyalUi

Pa3nen 3. IokasarenbHas u Jorapudmuueckas I'pynmoBele nuckyccuu 6*

byHKIMY. KommbrorepHble CUM YAy

Pa3nen 4. DneMeHTB MaTeMaTUUECKOr0 aHau3a. | [pynmosble TUCKycCUU 6*
KoMIboTepHbIE CUMYIISALHU
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TeXHOJ'IOFI/II/I, MPUMCHSACMBIC IPHU

Wzyqaembie pasaessl (TeMbl) UCLHILIHHBI MPOBEJCHUH NPAKTHYECKUX 3aHATHI Komricetno
4acoB
Pa3znen 5. DneMeHTh MaTeMaTUUECKOM I'pyrmoBele nuckyccuu 5*
CTATUCTUKY, KOMOUHATOPHKYU U TEOPUH KommbrorepHble CUMyau
BEPOATHOCTEM. Pa300p KOHKPETHBIX CUTYyalUil
Pa3znen 6. YpaBHeHUs, HEpPAaBEHCTBA U UX KommbrorepHble cCUuMysuu 8*
CUCTEMBI. Pa300p KOHKPETHBIX CUTYyalUil
Paznen 7. AkcHOMBI CTEpEOMETPHUHU. KomnbrorepHble CUMYIALUT 7*
IMapannenbHOCTb U NEPIEHUKYIIIPHOCTD Pa300p KOHKPETHBIX CUTYyalUil
IPSIMBIX U IIJIOCKOCTEN.
Pa3znen 8. MHOrorpaHHuKu. I'pyrmoBele nuckyccuu 5
KoMIIbIOTEpHbIE CUM YIISILIHU
Pa3znien 9. BekTopsl U KOOpAUHATEL B KommbrorepHble CUMyauu 6*
IIPOCTPAHCTBE. Pa300p KOHKPETHBIX CUTYyaluil
Pasznen 10. Huwmunp. Konye. Ilap. I'pyrmoBele nuckyccuu 8*
KoMIIbIOTEpHbIE CUMYIISILIHU
Pa3znen 11. O6beMbl TEN IpymmoBbie auciyccuu o
KommbrorepHble CUMyauu
Pa300p KOHKPETHBIX CUTYyalUil
Pa3nen 12. IloBropenue Tpynmnossie auckycciu 6*
KommbrorepHble CUMysu
Pa300p KOHKPETHBIX CUTYyalUil
Utoro no Kypcy 78
B ToM uucnie MHTEpaKTUBHOE 00yUeHUE 78*
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4. YCJIOBUSI PEAJIM3ALIAM ITPOTPAMMBI YUEBHOI
JTACIATINIHBI

4.1. MarepuajibHO-TeXHHYeCKas1 0a3a, He00X0AUMAS /IJIs1 OCYLeCTBJICHHA
00pa30BaTeJIbHOTO MpPoLEecca MO ANCHUIINHE

Peanmaunﬂ yqe6H0171 AUCTUIUIMHBI OCYHICCTBIIACTCS B CIICLIUAJIBHO 060pyI[0BaHHOM
KaOMHETE MaTeMaTHICCKHX JAUCIHUITINH.

O0opynoBanue y4eO0HOro KaduMHera: MyIbTUMEINAIIPOEKTOP, KOMIIBIOTED, IKPaH,
J0CKa MenoBasi, ydyeOHas MeOenb, HamIsAHbIE MocoOus, y4e0HO-METOAUYECKUE
MaTepHallbl, FCOMETPUYECKUE MOJEIH, CIIELIMANIbHASI IUTEPATYpa, BbIX0A B MIHTEpHET.

4.2. [lepeyeHb HEOOXOAMMOT0 POTPAMMHOIO 00ecreYeHu st

1. 7-zip apxuBatop; (JTUIEH3US HA aHTI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader npocMmoTpiuk (aidios ; (JIMLEH3UA -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JiuueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — opucHslii makeT; (TUIEH3US -
http://www.openoffice.org/license.html)

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

6. Google Chrome - Gpay3ep;(JiuiieH3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. LibreOffice — oducHslif makeT(B CBOOOTHOM JOCTYIIE);

8. Mozilla Firefox - 6payzep.(nuiien3us - https://www.mozilla.org/en-
US/MPL/2.0/)
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5.MIEPEYEHb OCHOBHOM U JONOJIHUTEJIbHON YYEFHON
JIMTEPATYPBI, HEOBXOAUMOM 1151 OCBOEHUS YYEBHOM
JTUCHHUILINHBI

5.1 OcHoBHas auTEpaTypa

1. bammako M. M. Matemaruka: anreOpa v Hauyajga MaTeMaTHYECKOTO aHAIU3a,
reoMeTpus : Y4eOHHK JJisi HCIONb30BAaHUS B Y4eOHOM TMpoliecce 00pa3oBaTEIbHBIX
yupexaenuit CIIO na 0a3e OCHOBHOroO 00IIero oOpa3oBaHUs C MOJTYYECHUEM CPEIHErOo
obmero o6pazosanus / M. U. bammakos. - 4-e u3z., crep. - Mocksa : UL "Axanemus",
2018. - 256 <c. - (IIpodeccuonanpHoe obOpazoBanue. OOIIE00pa3oBaTENbHBIC
mucuutuinHbl). - ISBN 978-5-4468-5988-7

2. bammakoB M. . Maremaruka : cOOpHHK 3aJ1a4 NPOQHIbHOMN HANPaBIEHHOCTH :
yueOHOe Toco0ue s CTYIEHTOB YUYPEXKICHHM CpenHero MpodecCHOHATBHOTO
obpazoBanus / M. U. bammakos. - 2-e uzn., crep. - Mocksa : U1 "Axkagemus", 2018. - 208
c. - (ITpodeccuonanpuoe obpazoBanue. OOmeoOpazoBaTenbHble NUCHUILIAHEI). - ISBN
978-5-4468-6567-3

5.2 JlonoJiHMTE/IbHAS JIUTEPATYPA

1. bammakoB M. 1. Marematuka : yueonuk / M. 1. bammakos. - 6-e u3zz., crep.
- M. : Uzparenbckuii uentp "Axamemusa', 2019. - 256 c. - (IIpodeccuonansHoe
obpazoBanue. O61Ie00pa3zoBaTeNbHbIe AUCHUIUIMHBI). - [SBN 978-5-4468-7888-8

2. MaremaTuka: anreOpa M Hayajga MaTeMaTHYECKOIO AaHajiu3a, TeOMETpHSL.
Anrebpa m Hadana matemarmueckoro aHanuza. 10-11 knaccel. ba3zoBelii U yrmyOseHHBIH
YpOBHU: y4eOHUK ajisi 001ieodpazoBaTenbHbIX opranu3auuii / Anumos L. A. u ap. - 5-e
3. - M. : [Ipocsemienue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

3. bammakoB M. . Maremaruka : yueOuuk / M. W. bammakos. - 6-e u3a., crep. -
Mocksa : Uznatensckuit nentp "Axagemus", 2019. - 256 c. - (Ilpodeccuonanshoe
obpazoBanue. O61Ie00pa3zoBaTeNbHbIe AUCHUILIUHBI). - [SBN 978-5-4468-7888-8

4. bammakoB M. U. Maremaruka : cOOpHUK 3a7a4y NMpo(HUIbHON HaNpaBIeHHOCTH

ydyebHOe TmocoOue i CTYIEHTOB YUpEeXJIEHUM CpeqHero mnpoQeccHOHaIbHOTO

obpazoBanus / M. . bammakos. - 6-e uzn., crep. - Mocksa : U1 "Axagemus", 2019. - 256
c. - (ITpodeccuonanpuoe obpazoBanue. OOmeoOpazoBaTenbHble NUCIUILIMHBI). - ISBN
978-5-4468-7888-8

5.3 llepuoanueckue U31aHus

1. Bectnuk Bonrorpaackoro rocynapcrseHHoro yuusepcurera. Cepus 1.
Marematuka. ®usnka. (MaremaTnueckast pu3nKa 1 KOMIIbIOTEPHOE MOJIEIUPOBAHHE) —
URL: http://biblioclub.ru/index.php?page=journal red&;jid=279797;
http://elibrary.ru/contents.asp?titleid=10018

2. CMmeKkalika : Hay4HO-IIOMYJISIPHBIN exxeMecsuHbIi KypHal / yupeautens OO0
"Mex1yHapOIHbIA HHCTUTYT MPOMBIIIIIEHHOM coOcTBeHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal red&;jid=253041

3. Bectnuk IlckoBckoro rocynapctBeHHoro ynusepcurera. Cepusi: EcrecTBeHHbIe U
¢uzuko-maremarnyeckue Hayku. — URL: http:/elibrary.ru/contents.asp?titleid=37511
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4. Matemaruka B BbiciieM oOpa3oBanuu. - URL:
https://e.lanbook.com/journal/2368#journal name

5. Maremartuka B BeiciieM oOpazoBanuu. - URL:
https://e.lanbook.com/journal/2368#journal name

6. Maremaruueckue Tpynbl / Mactutyt marematuku um. C.JI. Co6onea CO PAH
(HoBocubupck). — URL: https://elibrary.ru/contents.asp?1d=34069380

7. MareMaTnuecKuil BECTHUK ME€/IBY30B U YHUBEPCUTETOB Bonro-Bsarckoro pernona
(Kupos). — URL: https://elibrary.ru/contents.asp?titleid=28395

5.4 Ilepevyennb pecypcoB HH(OPMANNOHHO-KOMMY HUKAIIMOHHOH CeTH
«HTEepHET», HEOOXOTUMBIX /1JI1 0CBOEHHS M CUMILIUHBI

1. OBC «Ynuepcuterckas oubnmoreka ONLINE» [yueOHble, HayuHble 31aHuUA,
NEPBOUCTOYHHKH, XY0KECTBEHHbIE TIPOU3BEACHUS PA3TUUHBIX U31aTENIbCTB; )KYpPHAJIbI;
MYNBTUMEINIMHAS KOJUIEKIUS: aylIMOKHUTH, aynuo(ailiibl, BUIEOKYPChl, UHTEPAKTUBHbIE
KYPCBI, 3KCIIPECC-TMIOATOTOBKA K 3K3aMeHaM, Mpe3eHTallH, TECThI, KapThl, OHJIANH-
SHIMKJIONIENANH, ciloBapH] : calT. — URL:
http://biblioclub.ru/index.php?page=main_ub red.

2. OBC u3narenscTtBa «JIaHby» [yueOHbIe, HAyUYHbIE U3/1aHUS, IEPBOUCTOYHUKH,
XYAOXKECTBEHHbIE ITPOU3BECHUS PA3IMYHBIX U31aTEIbCTB; )KypHausl] : cait. — URL:
http://e.lanbook.com.

3. OBC «tOpaiir» [paznen «BAILIA TIOAITUCKA: ®umuan Kyol'Y (r. CnaBsiHCK-Ha-
Ky0Oann): yuebHuku u yue6Hble nocoous uznarenscta «tOpaitt»] : caidt. — URL:
https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-37D3 A9E6DBFB.

4. OBC «Znanium.comy [y4eOHbIe, HayuHbIe, HAYYHO-ITONYJIIPHbIE MaTepUaIbl
Pa3INYHbIX U3ATeNbCTB, KypHaNbI]| : cadT. — URL: http://znanium.com/.

5. DBC «BOOK.ru» [yuebnsie uznanus — kosuekuus ais CIIO] : caiit. — URL:
https://www.book.ru/cat/576.

6. Hayunas snekrponHas Oubnuorexka. MoHorpaduu, n3jaHHble B U31aTEIbCTBE
Poccuiickoit Akanemun EctecTBO3HaHUS [TOJTHOTEKCTOBBIN pecypc CBOOOIHOTO JOCTYyNA]
: caiit. — URL: https://www.monographies.ru/.

7. Hayunast anekTpoHHast Oubimoreka crateid u myoaukauuii «eLibrary.ru»
[poccuiickuii nH()OPMALMOHHO-aHAIUTHYECKUI MTOPTall B 00JIaCTH HAyKH, TEXHOJIOTHH,
MEAUIMHBI, 00pa30BaHus; OOJbIIAS YaCcTh U3JaHU — CBOOOHOTO MocTyma] : caT. — URL:
http://elibrary.ru.

8. ba3el mannbix komnanuu «Mct Beto» [pasnen: [lepuonnueckue uznanus (Ha
PYCCKOM sI3bIKE) BKJIFOUAET KoJuleKuuu: M3nanust mo oOIecTBEHHBIM ¥ T'yMaHUTapHbBIM
HaykaM; M3nanus no nenarorvke u oOpa3oBanuto; M3nanus no nHGpopManoHHbIM
texHosorusaM; Craructuueckue uznanus Poccun u ctpan CHI'] : caitt. — URL:
http://dlib.eastview.com.

9. KuGepJlenunka : HaydHas 21€KTpOHHask OMOIMOTEKA [HAaydHBIE KYpHAJIbI B
MOJIHOTEKCTOBOM (popmarte cBoOoHOTO Hoctyma] : caiit. — URL: http://cyberleninka.ru.

10. EauHOe 0KHO JOCTYyNa K 00pa30BaTesIbHBIM pecypcam : ¢enepanbHast
MH(GOPMAIIMOHHAS CUCTEMA CBOOOHOTO JI0CTYIAa K MHTErpaJIbHOMY KaTaJlory
00pa30BaTeNbHBIX HHTEPHET-PECYPCOB U K AIIEKTPOHHOM OubIMoTeKe yueOHo-
METOIMYECKUX MaTepHalioB AJIsl BCEX YPOBHEN 00pa30BaHus: AOUIKOIbHOE, O01IIee,
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cpenHee nmpogeccuoHanbHOE, BBICIIEE, HOMONIHUTEIbHOE : calT. — URL:
http://window.edu.ru.

11. ®enepanbHblil HEHTP HHPOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB [
o01u1ero, cpeaHero npo(eccuoHaIbHOIO, TOTOIHUTEIBHOTO 00pa30BaHNUS;
MIOJIHOTEKCTOBBIN pecypc cBobonHOro noctynal : cailT. — URL: http:/fcior.edu.ru.

12.  Epunas xomnekuus HUPpoBbIX 00pa30BaTeIbHBIX PECYPCOB [[UIs MPEMOAaBaHUs
Y U3y4eHHs Y4eOHBIX AUCUUILIMH HAYaJIbHOTO 00IEro, OCHOBHOIO OOIIETO U CPEAHETO
(monHoTrO) 06111er0 06pa30BaHusl; MOTHOTEKCTOBBIN pecypc CBOOOIHOTO J0CTyNa] : CalT. —
URL: http://school-collection.edu.ru.

13. Od¢uuumanbHbIl HHTEPHET-NOPTAI IPaBOBOM MHPOpMaru. [ocynapcTBeHHas
cUCcTeMa MPaBOBOM HHQOPMAIIUHU [TOTHOTEKCTOBBINA peCypc CBOOOIHOTO JOCTYMA] : CalT. —
URL: http://publication.pravo.gov.ru.

14. OHumxnonenuym [OHuukiIoneauu. Cinosapu. CipaBOYHUKH : OJTHOTEKCTOBBIN
pecypc cBoboanoro nocrymnal // 9bC «YuuBepcurterckas 6ubmuoreka ONLINE : caiiT. —
URL: http://enc.biblioclub.ru/.

15. DnextpoHHsbIi Katajgor KybaHCKOTO rocynapCTBEHHOTO YHUBEPCUTETA U
¢ummanos. — URL: http://212.192.134.46/MegaPro/Web/Home/About.

16. Dnextponnas 6ubnunoreka «Grebennikon» [paznen: KypHansl (Ha pycCKoM
SI3BIKE) TI0 PKOHOMUKE U MeHe/DKMeHTY] : calT. — URL: http://grebennikon.ru/journal.php.

17. YwuTanpHbIi 3a1 : HATMOHATBHBINA MTPOEKT COEPEKEHHS PYCCKOM JIUTEpaTyphl
[KypHaJbl, albMaHaxu, ra3eTbl CBOOOHOTO Aoctyma] : caiit. — URL: http://reading-
hall.ru/magazines.html.

18. Hayunas nenarornyeckas snekrponHas 6uonmnoreka (HII9b) [cereBas
nH(pOPMAITMOHHO-TIOUCKOBas cuctema Poccuiickoit akagemun oO6pa3zoBaHus,
MHOTO(YHKIIMOHAJIBHBIA MOJIHOTEKCTOBBIN pecypc cBoOOaHOTO noctynal : cait. — URL:
http://elib.gnpbu.ru.

19. DnextponHas 6ubnnoTeka 'ocyrapcTBeHHOM MyOIMUHON UCTOPUIECKON
oubnuorexku (I'TINB) Poccun [moMHOTEKCTOBBIN pecypc CBOOOIHOTO JOCTYyMA] : CalT. —
URL: http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

20. ®dyHnameHTanbHas AMEKTpOHHAs OubimoTeka "Pycckas nutepaTypa u
(GonbKII0p" — NOTHOTEKCTOBAsE MH(POPMAIIMOHHAS CHCTEMA [TOJTHOTEKCTOBBIM pecypc
cBoOoaHoTO noctyna] : cadT. — URL: http://feb-web.ru/.

21. Kynberypa.P® — nopran KynsTypHOTO Hacienus u tpaguuuii Poccuun. Kuno.
My3seu. Mysbika. Teatpbsl. Apxutekrypa. JIuteparypa. Ilepconsl. Tpaguiuu. Jlekum :
cailT. — URL: http://www.culture.ru.

22. TPAMOTA.PY : cnpaBouHO-MH(POPMAIIMOHHBIA HHTEPHET-MIOPTAN : CAlT. —
URL: http://www.gramota.ru.

23. CJIOBAPU.PY. JIunrsuctuka B IHTEpHETE : TMHTBUCTUYECKUN ITOPTAJI : CAUT.
— URL: http://slovari.ru/start.aspx?s=0&p=3050.

24. CnoBapb (pMHAHCOBBIX U IOPUIMYECKUX TEPMUHOB [IOJTHOTEKCTOBBIN pecypc
cBoOosiHOTO Aoctynal // KoncynsranTllitoc : cripaBoYHO-IIpaBOBasi CUCTEMA :
odpunmanbHbiii cait. — URL: http://www.consultant.ru/law/ref/ju_dict.

25. Kogekces! u 3akoHbl PO. [IpaBoBas cripaBOYHO-KOHCYIBTALIMOHHAS CHCTEMA
[OTHOTEKCTOBBIN pecypce cBoOomHoro Aoctyma] : cait. — URL: http://kodeks.systecs.ru.

26. ®denepanbHbIN HEHTP 00pa30BaTENbHOIO 3aKOHOAATENIbCTBA : caiT. — URL:
http://www.lexed.ru/.
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6. METOUYECKHE YKA3AHMSI OBYYAIOIIMMCS IO OCBOEHHMIO
JTACIUATIIAHBI

JlucuunianHa HareleHa Ha (opMUpOBaHUE 001eydeOHbIX KOMIETEHIUMN, TAKUX KaK
CIOCOOHOCTh  JIEMOHCTpAalMM  OOILIEHAyYHbIX 0a30BBIX 3HAHUM €CTECTBEHHBIX HAYK,
MaTeMaTHK{, TOHUMaHUEe OCHOBHBIX ()aKTOB, KOHLIETILIUNA, IPUHLUIIOB U TEOPUH.

OOyueHue CTYIEHTOB OCYIIECTBISETCS MO TPAJAULIMOHHOM TEXHOJOTMH (JIEKIUH,
MIPAKTHKH) C BKIIFOYEHHUEM HMHHOBAIIMOHHBIX 3JIEMEHTOB.

C TOUKM 3peHHUs HCIOJB3YEMBbIX METOJOB JIEKLMU IOAPA3ICIAIOTCS CIEAYIOLUIM
oOpa3oM: HH()OPMAITMOHHO-00bSICHUTENbHAS JIEK1IMs, TOBECTBOBATENbHAS, JIEKIUA-Oecea,
npoOseMHas JeKIUs U T. 1.

VYeTHOE M3NoXKEeHHe ydeOHOro mMarepuaja Ha JIEKIMH JTOJDKHO KOHCIIEKTHUPOBATHCS.
Crnymarp JeKIHI0 HY)KHO YMETh — NOAJIEP>KUBaTh CBOE BHUMaHHE, MOHATh U 3alIOMHUTH
yCIIbIIIAHHOE, YIOBUThH Nay3bl. B mporecce n3nokeHus npemnojaBareieM JIEKIUH CTYIEHT
JIOJKEH BBISICHUTh BCE HETOHSATHBIE BOMPOCHI. 3allMCBHIBATh COAEPIKAHUE JIEKIIUH HYXHO
00s13aTeNbHO — 3aIIUCH IIOMOTAIOT MOAIEP>)KUBATH BHUMAaHKE, CIOCOOCTBYIOT IOHUMAHUIO U
3alIOMUHAHHUIO YCIIBIIIAHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIIY’KaT OMOPOH AJIs epexoaa
K 0oJiee myOOKOMY CaMOCTOSITEIbBHOMY U3YyYEHUIO ITpeIMeTa.

Meronnyeckre peKOMEHAAlUY 10 KOHCTIEKTUPOBAHUIO JICKLIUI:

— 3alUCh JIOJDKHA OBITh CUCTEMHOM, NPEACTaBIIATh COOOW COKpAIIEHHBIM BapHaHT
nekuuu — npenopasarens.  HeoOxomumo — ciymath, 0OQyMbIBaTH W 3alMCHIBATh
OZHOBPEMEHHO;

— 3anuch BenETcs O4YeHb OBbICTPO, YETKO, MO BO3MOXHOCTU KOPOTKHMHU
BBIPAKEHUSIMU;

— He MpeKpalas ciymarh nNpenojaBaressi, HyHO 3alliChIBaTh TO, YTO HEOOXOIMMO
ycBOUTh. Hemnb3st 3anuchiBaTh cpasy e BHICKA3aHHYIO MBICIb MPENoAaBaTes, cieayeT eé
MOHSATh U TOCJE 3TOr0 KPaTKO 3amucarh CBOMMH CJIOBaMU WJIM CJIOBaMHU NPENOAABATEIS.
BaxHo, 4TOOBI B HEll HE OBLT MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, 1aThl, Ha3BaHUsl, BHIBOJIbI, ONIPEIEICHHS 3alIUCHIBAIOTCS TOYHO;

—clieyeT 0OpaTHTh BHUMaHME Ha OQOpMIICHHE 3amucH JeKuuu. s Kaxaoro
npeaMeTa 3aBofuTCs 001mmas Tetpaib. OTIIMYHBIM OT OCTAJbHOTO IBETA CIEAYET BBIACIAThH
OTAENBHBIE MBICIM M 3aroJIOBKHM, COKpAIlaTh OTAENIbHbIE CJIOBA U MPEIJIOKECHHUS,
HCIOJIb30BaTh YCIOBHBIE 3HAKHU, OYKBBI JIATUHCKOTO M TPEYECKOro anaBUTOB, a TaKXKe
HEKOTOpbIe MPUEMBI CTEHOTPa(UUECKOTO COKPALIICHHS CIIOB.

[IpakTHueckue 3aHATUS 0 AUCHUILIMHE «MaTeMaTuKa» IpOBOJSATCS 10 CXEMeE:

— YCTHBIH OIPOC 10 TEOPHUH B Hauaje 3aHsATHS;

— paboTa B rpymnmnax Mo pa3penieHuIo pa3IndHbIX CUTyallui [0 TeMe 3aHATHUS;

— pelIeHHe NPAKTHYECKUX 3a/1ay;

— HHJIUBUIYAJIbHbIE 33aHUS ISl TOJATOTOBKHU K MPAKTHYECKUM 3aHITUSM.

Lenb mpakTHUECKOTO 3aHATHUS - HAYYUTh CTYACHTOB NPUMEHSITh TEOpPETUYECKUE
3HaHUs MPU PEIIEHUHU MPAKTUYECKHX 3aJ[ad HA OCHOBE PEAJIbHBIX JaHHbIX.

Ha npaktuyeckux 3aHATHIX Ipeo0sIafatoT CIe1yroue MEeTOAbL:

—  BepOanpHbIE (MpeobIaatolM METOJJOM JOJDKHO OBITh OOBSICHEHHUE);

- IpakTHYecKHe (MMCbMEHHBIE 3aHUs, TPYIIOBbIE 3a/1aHUA U T. I1.).

BaxxHpIM U151 CTyAEHTA SIBJISIETCSI YMEHUE pallMOHAIbHO MOAOMpPATh HEOOXOAUMYIO
yueOHyro auTeparypy. OCHOBHBIMM JTUTEPATYPHBIMU HCTOUHUKAMU SIBJISIFOTCSI:

— Oubnuoteunsie oAbl puimana Kyol'V;

— 3JIEKTPOHHAas OMOIMOTEUHAs cUCTEMa « YHUBEPCUTETCKask OMOIMOTEKa OH-TalH»;
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— 3JIEKTpOHHAas OubnnoTeyHas cucrema MsnarensctBa «Jlanby.

[louck kHUr B OHUOIMOTEKE HEOOXOIMMO HAYMHATh C HU3YYEHHUS IPEIMETHOTO
Karajora M CO3IaHUs CIHUCKA KHUIL, MOCOOWN, METOJMYECKHMX MAarepuajioB MO TeMe
n3ydeHus. [IpocMOTp KHUI'M HauMHAETCS C TUTYIBHOTO JIMCTA, CIEAYIOIIEro I0Cie
obnoxxkn. Ha HEM OOBMHO MOMENIAIOTCS BCE OCHOBHBIE JaHHBIC, XapaKTEPU3YIOILUE
KHUTY: Ha3BaHME, aBTOp, BBHIXOJHBIC JaHHBIC, JaHHbIE O mepeusgaHuu U T.J. Ha oGopote
TUTYIBHOTO JIMCTa NA€TCS AaHHOTALMsS, B KOTOPOM YKa3bIBa€TCsl TeMaTHKa BOIIPOCOB,
OCBELIEHHBIX B KHHUIE, OIPENENAETCs KpPyr YWTaTelled, Ha KOTOPBIM OHAa pacCUMTaHa.
bonpiioe 3HaueHne NMEET IPEAUCIOBUAE KHUTH, KOTOPOE 3HAKOMUT YUTATENS C JINYHO CTHIO
aBTOpa, MCTOPHUEN CO3JaHUsl KHUTH, PACKphIBaeT coaepxkanue. IIpounB mpenuciosue n
MOJTyYUB 0Ol1ee MpeACTaBICHUE O KHUTE, CIelyeT 00paTUThCs K oraBiieHuto. OmiaBieHue
KHUTH 3HAaKOMUT OO0y4aeMoro ¢ CoJep>KaHHeM U JOTMYECKOM  CTpYKTYpOW KHMWIH,
MO3BOJIIET BBIOPATh HYKHBIM MaTepuai Ui u3ydeHus. o1 u3naHus KHUTH TO3BOJISET
CYIUTh O HOBU3HE MaTepuana. YeM daile KHUTa HU3AaE€Tcs, TeM OOJIBLIYI0 LIEHHOCTb
OHa MpeAcTaBiseT. B KkHUre MOryt ObITh MPUMEUYaHUsi, KOTOpBIE COAEpKAT pa3iIUyHbIE
JOTIOJTHUTENIbHBIE CBeeHNA. OHM Ie4aTaroTCs BHE OCHOBHOIO TEKCTa M Pa3bACHSAIOT
otAenpHble Bompockl. [IpenMerHble U aidaBUTHBIE yKa3aTeaW 3HAYUTEIBHO OOJIErdaroT
IIOBTOPEHUE M3JI0KEHHOTO B KHHUIE MaTepuaia. B KOHIlE KHHIM MOKET pacrojiararbCst
BcrioMoraresibHbll MaTepuan. K HeMy OOBIYHO OTHOCSTCS MHCTPYKIUH, HPHIOKEHUS,
CXEMBI, CHUTYal[MOHHBIE 3aJadd, BONPOCHI M1 CAaMOKOHTpoias W T.h. g mydmero
NIPEJICTAaBICHUS U 3allOMUHAHUS Marepuaia Leaecoo0pa3HO BECTU 3allUCH UM KOHCIEKTHI
Pa3IINYHOTO CONEPKAHUS, & UMEHHO:

— IIOMETKH, 3aMe4aHus, BbIIEJIEHNE NIaBHOTO;

— IUIaH, TE3UCHI, BBIITUCKH, LINTATHI,

— KOHCIEKT, pabouas 3aruchk, pedepar, 10KIa, JEKIHI U T.A.

YuraTh yuyeOHMK HEOOXOIMMO BIYMUYMBO, BHHUMATENbHO, HE NpPOINYyCKas TEKCTa,
CTapasCh MOHATh KXY (Ppasy, ONHOBPEMEHHO pa30upas NpHUMEpHl, CXEMbl, TaOJIULIbI,
PUCYHKH, NIpUBEIEHHBIE B ydueOHUKE. OJHUM U3 BaXHEUIINX CPEACTB, CIOCOOCTBYIOIIMX
3aKpEIUICHUIO 3HAHUM, SIBIISIETCS KpaTKas 3allich IPOYUTAHHOTO MaTepHalla — COCTaBICHUE
KOHCTEeKTa. KOHCIEKT — 3TO KpaTKoe CBA3HOE M3JI0KEHUE COAEpM aHWUs TeMbl, ydeOHHMKa
WIM €ro 4actu, 0e3 moapoOHOCTe M BTOpocTeneHHbIX netaneld. Ilo cBoelt cTpykType u
MOCJIEZIOBATEIbHOCTH KOHCHEKT JOJDKEH COOTBETCTBOBATh IIaHy ydyeOHuka. [lostomy
Ba)KHO CHa4aJla COCTaBUTH IUIAH, a IOTOM IMCaThb KOHCIEKT B BUJAE OTBETA HA BOIPOCHI
wiaHa. Ecnu yueOHMK pa3nenéH Ha HeOOJbIIME O03arvIaBlIEHHbIE YacTH, TO 3aroJIOBKU
MO>KHO pacCMaTpHUBaTh KaK ITYHKTHI IJIaHA, @ U3 TEKCTA Ka)XIOW 4acTu CIEAYeT 3alucarb
T€ MBICIIA, KOTOPBIE PACKPBIBAIOT CMBICII 3ar0JIOBKa.

TpeboBaHuUs K KOHCTIEKTY:

— KpPaTKOCTb, CXKATOCTb, LIEJIECO00PA3HOCTh KAKIO0TO0 3alHChIBAEMOTO CIIOBA;

— COAEpXaTeJIbHOCTh 3allMCH- 3alKMCBIBA€MbIe MBICIU CleayeT (OpMYIHpPOBaATh
KpaTko, HO 0Oe3 ymepOa ans cMeicia. OO0bEM KOHCHEKTa, Kak MPaBUJIO, MEHBIIE
M3y4aeMoro Tekcra B 7-15 pas;

—KOHCIIEKT MOKET OBbITh KaK MPOCTBIM, TaK U CIOKHBIM TI0 CTPYKTYpE — 3TO 3aBUCUT
OT COZIepKaHU KHUTY U LENH €€ N3yYCHUS.

Metoauueckre peKOMEH AU 110 KOHCTIEKTUPOBAHMIO:

— MpPEeXIE YeM HadaTb COCTAaBJIATh KOHCIIEKT, HY)XHO O3HAaKOMHUTBECS C KHHUIOM,
IIPOYMUTATh €€ CHa4daua 10 KOHIIA, TOHATh IPOYUTAHHOE;

— Ha O0JIO)KKE TETpaau 3alMCHIBAIOTCS Ha3BaHHE KOHCIEKTHPYEMOW KHUTH U MM
aBTOpA, COCTABJISIETCS IUIAH KOHCIIEKTUPYEMOIO TECTA;
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— 3alMCU JIy4dlle JenarTh NMpPU HPOYTEHUH HE OJHOro-AByX al3aleB, a ILEeJIoTo
naparpada uim maBbl;

— KOHCIIEKTUPOBAHUE BEIETCA HE C LIENBI0 MMETh OIPEACIIEHHBIN 3allMCH, a IS
0ojiee MOJIHOTO OBJIAJEHUS COAEPKAHUEM H3y4aeMOro TEKCTa, MO3TOMY B 3alHCsX
OTMEYaeTCs W BbIAEISAETCS BCE TO HOBOE, HMHTEPECHOE U HYXKHOE, 4YTO OCOOEHHO
MIPUBJIEKIIO BHUMAHUE;

— TIOCJIe TOTO, Kak CJelaHa 3aluch CcoJep:KaHus naparpada, [IaBbl, CIeIyeT
nepeyuTarh €€, 3aTeM CHOBa OOpAaTUTHCS K TEKCTYy M NMPOBEPUTH CeOs, MPAaBUIBHO JH
U3JI0’KEHO COJEPIKAHUE.

TexHnKa KOHCIEKTUPOBAHUS:

— KOHCHEKTHpYd KHUTY OONbIIOro 00bEMa, 3amuch CIEAYeT BECTH B OOIIeH
TeTpaju;

— Ha KaXIOW CTPaHHULE CJIE€BAa OCTABILIIOT MOJA MMPHUHOU 25-30 MM Id 3anucu
KOPOTKHX IO/[3ar0JIOBKOB, KPaTKUX 3aME4aHUi, BOIIPOCOB;

— KaXkJasi CTaHULa TETPAaIu HyMEp yeTCs;

— JIJIS TIOBBILICHMS] YUTAEMOCTH 3aIIMCU OCTABIIIIOT MHTEPBAJBl MEXAY CTPOKAaMH,
a03aramMu, HOBYIO MBICJIb HAYMHAIOT C «KPACHOM» CTPOKH;

— TpU KOHCIEKTHPOBAHWM UIIMPOKO HCIMOJIB3YIOT PpAa3JIMYHBIE COKpPAILICHUS H
YCIIOBHBIE 3HaKW, HO HE B YIIEpO CMBICIY 3alMCaHHOrO. PexkoMeHayeTcsi MPUMEHATh
oOuIeynoTpeOuTeNbHbIE COKpAalleHMs, Hampumep: M.0. — MOXeT ObITb; TroC. —
rOCyIapCTBEHHbIN; 1.0. — JOKHO OBITh U T.A.

— HE CJIEyeT COKpalarb UIMEHA U Ha3BaHUs, KPOME OYEHb YaCTO MOBTOPSIIOLINXCS;

— B KOHCIEKTE HE€ JOJDKHO OBbITh MEXaHHYECKOTO NEepEeNnuCchIBaHUA TeKcTa 0e3
IIPOJYMBIBAHHUSI €T0 CONEPIKAHUSA U CMBICIIOBOTO aHAJIN3a.

CamocrosiTenbHas paboTa CTYIEHTOB SBISIETCS BakHeiied ¢opmoil yueOHO-
M03HaBaTeIbHOrO mpouecca. OCHOBHAs LI€Jb CaMOCTOSITEIBHOM paboThl CTyAEHTa NpHU
W3Y4EHMHM JHCLMIUIMHBI — 3aKpEeNHUTh TEOPETUYECKUE 3HAHMS, IIOJIYUCHHBIE B XOI
JEKUMOHHBIX 3aHATHM, a Takke c(OPMUPOBAaTh MPAKTUUYECKHUE HABBIKM IOJTOTOBKH B
00J1acCTH MaTeMaTHUKH.

CamocTtosiTennbHass paboTa CTylIeHTa B MPOIECCE OCBOEHUS JUCUUIUIMHBI
«MaTemaTnKay BKJIHOYaeT:

—  U3y4YEHUE OCHOBHOU U JOTOJIHUTEIBHOM JIUTEPATYpPHI 110 KYPCY;

—  paboTy € NIEKTPOHHBIMU Y4EOHBIMH pECypCaMu;

—  M3y4YEHUE MaTepHUaAJIOB NEPUOJNYECKON NIEYaTH, UHTEPHET PECYPCOB;

—  TOJTOTOBKY K KOHTPOJBbHOU pabore;

—  UHAMBHUAYAJIbHbIE W TPYIIOBbIE KOHCYJAbTAIMM MO Hambojee CIOXKHBIM
BOIIPOCaM.

Ha camocTtosTenpHyto paboTy CTYIEHTOB OTBOAUTCS 78 4acoB y4eOHOrO BPEMEHHU.
Hauanom opranuszamuu 11000 caMOCTOSTENbHOM paboOThl JOMKHO OBITH MPUBUTHE
HaBBIKOB U yMEHUH TPaMOTHON paboThl ¢ y4yeOHOW M HaydyHOM JHUTEparypol. ITOT
IIpPOLIECC, B TEPBYIO OYEpElb, CBSA3aH C HAXOXKICHHEM HEOOXOOUMOM MJi YCIELIHOTOo
OBJIZICHUs] y4eOHbIM MaTepHajoM JuTepaTypoil. CTyneHT JOJKEH YMETh IOJIb30BaThCs
¢doHnamMu OUOMMOTEK M CHpPaBOYHO-OMONIMOrpaduueckuMu u3gaHusMH. CTyneHThl aJis
MIOJTHOLIEHHOTO OCBOEHHUSI y4eOHOTo Kypca JIOJDKHBI COCTaBIISATh KOHCIEKTHI Kak MpH
NPOCIYIIMBAHUM €r0 TEOPETHYECKON (JIEKIMOHHOW) YacTH, TaK U MpPHU IOATOTOBKE K
MPaKTUUECKUM (CEeMUHApCKUM) 3aHATHAM. JKenmarenbHO, 4TOOBI KOHCHEKTHI JEKUUH U
CEMHHApOB 3allMCHIBAINCh B JIOTMYECKOM IIOCIENOBATENbHOCTH H3Yy4€HUs Kypca H
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COIEp)KaINCh B ONHOW TeTpaau. BeneHue KOHCIEKTa SBISETCS HEOOXOAMMBIM BHUIIOM
yueOHOU fesTenbHOCTH. [10CKOIbKY KOHCIIEKT:

— B IIOJHOM O0BEME OIICHHMBAETCS KaK Pa3HOBHIHOCTH MUCHMEHHOTO OTBETa Ha
n3y4aeMble BONPOCHI;

— chayxur 0a30f Juid YCTHOTO OTBETa Ha CEMHUHApe 0 OJHOMY M3 BONPOCOB
paccMaTpuUBaeMoOTo IJIaHa;

— CBE/ICHHUS U3 KOHCIIEKTa MOTYT BBICTYNATh B KaU€CTBE HCTOYHUKA JIOTIOTHEHUHN K
OTBETaM JPYTUX CTYACHTOB.

Opranu3anusi TEKyIIeTo KOHTPOJISA 3HAaHWW, YMEHUH W HaBBIKOB OOY4JaroIIMXCs
OCYIIECTBISAETCS MYTEM YCTHOTO OTPOCA, MHUCbMEHHBIX KOHTPOJBHBIX PAa0OT, MOATOTOBKH
pedepatos.

Pedepar - npoaykT caMOCTOSATENIbHOM pabOThl CTYAEHTA, NPEACTaBISIIOIUNA co00i
KpaTkoe W3JI0KEHHE B TMHCHMEHHOM BHJE IOJNYYCHHBIX PE3YJIbTaTOB TEOPETUYECKOTO
aHaJHM3a OMNpPENEJICHHOW HaydHOU (y4eOHO-HCCIIeIOBATENbCKOW) TEMBI, TAE aBTOP
PacKphIBaeT CyTh MCCIEAYyeMOM POOIEMBI, IPUBOAUT PA3TMYHBIC TOYKU 3PEHUS, a TaKXKe
coOCTBeHHBIE B3MIAABI Ha Hee. Pedepar omeHmBaercs Mo KOIMYECTBY OOpabOTaHHBIX
WCTOYHUKOB, TIYOMHE aHaln3a MpoOIeMbl, KaueCTBE 00OCHOBAaHUS aBTOPCKOHM IMO3UIUH,
DIYOUHE PaCKpPBITUS TEMBI.

Jns Hammcanusi pedepara HEOOXOAMMO BHIOpaTh TeMy, COIIacoBaTh €€ C
nperogaBaresieM, MOoA00paTh HECKOIbKO HWCTOYHUKOB 10 TEME, BBITIONHUTH aHaIU3
HCTOYHHMKOB IO PELICHHIO MpoOieMbl, 000CHOBAaTh CBOIO TOYKY 3pPEHHsI Ha peLIeHHE
pOOJIEMBI.

®opMoii WTOrOBOTO KOHTPOJS SIBISAETCS OSK3aMEH. OK3aMEHAIlMOHHBIN OuieT
COZIEPIKUT JIBa TEOPETHYECKUX BOTIPOCA U 3a7adYy.
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7. OHEHOYHBIE CPEJICTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. Ilacnopt (poHIa OLIEHOYHBIX CPEICTB

Kon xonTpompyemoit

No KonTtponupyemsle pa3nesnst (TeMbl) HaumenoBanue olleHOYHOTO
o/ JIUCIIMITIMHEI KOMIICTCH N cpencTBa
(um ee yacTn)
Paszen 1. OCHOBbI TPHIOHOMETPHIL. 31,33,01,02 Pedepar, konTponbHas padora,
1. BOIPOCHI JUIs YCTHOTO OIpoca,
TECT
Paznen 2. Crenenu u KOpHU. 31,33,01,02 Pedepar, konTponbHas pabdora,
2. CreneHHble (QyHKIHH. BOIPOCHI AJIs1 YCTHOT'O OIpoca,
TECT
Paznen 3. [loka3arensHas u 31,33,35,01,02,03 Pedepar, konTponbHas pabdora,
3. norapupmuyeckas QyHKIHH. BOIPOCHI JUIs YCTHOTO OIpoca,
TECT
49 31,33,34,35,V1,¥2,¥3,01,02,03 Pedepar, konTponbHas padora,
4. Paszien 4. InemenTs! BOIPOCHI JUIs YCTHOTO OIpoca,
MaTeMaTHYECKOTro aHaJH3a.
TECT
Pasnen 5. DineMeHTHI 31,33,¥7,¥8,01,02
MaTeMaTHYECKON CTaTHCTUKH, Pedepar, konTponbHas pabdora,
5. KOMOMHATOPUKH U TEOPUH BOIIPOCHI JUIs YCTHOTO OIpoca,
BEPOATHOCTEM. TECT
Paznen 6. YpaBHenus, nepasenctBa u | 31,33,35,¥6,01,02 Pedepar, konTponbHas padora,
6. HX CUCTEMEI. BOIIPOCHI JUIs YCTHOTO OIpoca,
TECT
Paznen 7. AKcHOMBI CTEpEOMETPHH. 31,33,01,02
[MapannensHoCTh 1 Pedepar, konTponbHas padora,
7. MEPHEeHUKY/ISIPHOCTh NPSIMBIX U BOIPOCHI JUIs YCTHOTO OIpoca,
IJIOCKOCTEH. TeCcT
Pasjten 8. MHOTOrpAHHHKH. 31,33,01,02 Pedepar, konTponbHas padora,
8. BOIIPOCHI JUIs YCTHOTO OIpoca,
TECT
Pa3znen 9. Bexrops! u koopauHarel B | 31,33,01,02 Pedepar, koHTpONIBHAS paboTa,
9. IIPOCTPAHCTBE. BOIPOCHI JUIs YCTHOTO OIpoca,
TECT
" Pasnen 10. [wmmp. Konye. Ilap. 31,33,01,02 Pedepar, konTponbHas padora,
. BOIPOCHI JUIs YCTHOTO OIpoca,
TECT
Pasen 11. OBbeb Te 31,33,01,02 Pedepar, konTponbHas padora,
11. BOIIPOCHI JJIsL yCTHOI'O OIIpoca,
TECT
12. Paznen 12. [ToBropenue 32,Y4,¥5,¥9,04,05,06,07 Bonpocs! st ycTHOrO onpoca,
TeCcT
7.2. Kpurepuu oueHKH pe3yJibTAaTOB 00y4eHUsI
Pe?)y.]'ILTaTLI O6y‘{CHH5{ OLICHUBAKOTCH I10 TpaHHHHOHHOﬁ HIKaJe:
«OTJIUYIHO» BBICTABJISICTCA CTYACHTY, IMMOKa3aBUICMY BCCCTOPOHHUC,

CUCTCMATU3UPOBAHHBIC, FJ'IYGOKI/IC 3HaHUA y‘le6H0ﬁ nporpaMmbl JUCHHUIIIMHBI U YMCHUC
YBEPCHHO IMPUMCHATHL UX Ha IMPAKTUKE IPU PCUHICHUU KOHKPCTHBLIX 3aday, CB06OI[HOC n
MMpaBUJIBHOC 000CHOBaHHE IMPUHATBIX peH.IeHHﬁ;
«XOpPOoII0>» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATEpHAJl, TPaMOTHO U
o CymeCTBy H3JjlaracTt €ro, ymMeCT NPHUMCHATHL IMMOJYYCHHBIC 3HAHHWUA Ha MPAKTUKE, HO
AOIIYCKACT B OTBCTC UJIK B PCUICHUU 3a1a9 HCKOTOPBIC HCTOYHOCTH,
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«YIOBJIETBOPHUTEJLHO» BBICTABISETCS CTYICHTY, IOKa3aBlleMy (parMeHTapHbIH,
Pa3pO3HEHHBIN XapakTep 3HaHWM, HEJOCTAaTOYHO NpaBWIbHBIE (HOPMYIMPOBKH Oa30BBIX
MOHATUM, HAPYIIEHUs JIOTUYECKOW IOCIIENOBATEIBHOCTH B H3JIOKEHUHM IPOTPAMMHOIO
MaTtepuana, HO MpPU 3TOM OH BIaJEeT OCHOBHBIMHU paseliaMd y4eOHOH MHporpaMMsl,
HEOOXOUMBIMU JJI JAIbHENIIEr0 00y4eHUsI U MOKET PUMEHSTh MOJTYYE€HHbIE 3HAHUS 110
oOpa3iy B CTaHAapTHOU CUTYallHH;

«HEeY0BJIETBOPHUTEJIbHO» BBICTABISIETCA CTYIAEHTY, KOTOpPBIM He 3HaeT OOoJbllei
4acTU OCHOBHOTO COJEp’KaHUs Y4eOHOH MporpaMMbl TUCHUIUIMHBI, JOIMYCKAaeT Ipyoble
oMOKU B (OPMYITUPOBKAX OCHOBHBIX MOHSATHH AUCHMILIMHBI U HE yMEET MCHOJIb30BaTh
MOJTyYEHHbIE 3HAHUS IPU PEIICHUU TUIOBBIX MPAKTHUYECKUX 3a/au.

7.3. OnieHOYHBIE CPeACTBa /ISl IPOBeJeHUsl TeKyllel aTTecTauuu

Texymuii KOHTPOJIb MOXET MPOBOJIUTHCS B OopMeE:
- YCTHBIN ()pOHTANBHBIN OIpOC;

- IUCbMCHHAA KOHTPOJIbHAA pa60Ta;

- TECTUPOBAHHUE;
- 3amuTa pedepara.

®opma Branenust Juansie xavectsa | LPMEPH!
3HaHus YMmenus OLICHOYHBIX
aTTeCTallHH (HaBBIKN) CTyJeHTa cpencTs
VYerneii onpoc | KoHTponb 3HaHMH OneHka yMeHUs Onenka HaBbIKOB | OLeHKa KonTponbHsie
0 TeMaM 10 TeME pa3nM4arh paboTsl ¢ CIOCOOHOCTH BOIPOCHI 110
(ompenenenus, KOHKPETHbIE KOHCIEKTaMHU OIlEpaTUBHO U TeMam
TEOpEMBI, IIpaBIUIa) | MOHSTUS, JIEKLUH 1 Ka4eCTBEHHO HPUIIAraloTCcst
dbopmympoBarh IPaKTUYECKUX OTBEYaTh Ha
OIIPENENCHUS U 3aHATUH, ¢ HOCTABJIEHHbIE
IIpaBUIIa, yueOHUKOM BOIIPOCHI
JIOKa3bIBaTh
TEOPEMBI
INucpmenHas Konrponb 3Hanuit | OneHka yMeHus Onenka HaBbIKOB | OLieHKa KonTponbHble
KOHTPOJIbHAs 0 TeMe pa3nM4arh paboTsl ¢ CIOCOOHOCTH paboThI 1O
pabora (ompenenenus, KOHKPETHbIE KOHCIEKTaMHU OIlEpaTUBHO U TeMam
TEOpEMBI, IIpaBIIa) | IOHSTUS, JIEKLUH 1 Ka4eCTBEHHO npuiararorcs (B
dbopmympoBarh IPaKTUYECKUX OTBEYaTh Ha DOC)
OIIPENENCHUS U 3aHATUH, ¢ HOCTABJICHHbIE
IpaBUIIa, yueOHUKOM BOIIPOCHI
JIOKa3bIBaTh
TEOPEMBI
3amura Konrponb 3Hanuit | OneHka yMeHus Onenka HaBbIKOB | OLeHKa Tembl
pedepara 0 TeMe aHaIU3UPOBATh, paboTsl ¢ CIOCOOHOCTH K pedeparos
(otnenbHbIe 00001mars 1 JUTEPATYPHBIMU | CAMOCTOATENBHON | IPUIIAraroTCst
BOIPOCHI CHCTEMATH3UPOBaTh | HCTOYHUKAMU pabotre U aHanu3y
Marepuana) Marepua 1o TeMe JIUTEPATYPHBIX
HCTOYHUKOB
TectupoBanne | KoHTponb 3HaHMH OneHka yMeHui Onenka HaBbIKOB | OLieHKa Bompocst
0 BCEMY KypCy OPUMEHATD paboTsl ¢ CIOCOOHOCTH HPUIIAraloTCcst
TEOPETUYECKHUE KOHCIEKTaMHU OIlEpaTUBHO U
3HAHUS JJIs JIEKLUH 1 Ka4eCTBEHHO
pelieHus IPaKTUYECKUX OTBEYaTh Ha
IPAKTUYECKUX 3aHATUH, ¢ IOCTaBJICHHbIE
3a1a4 yueOHUKOM BOIIPOCHI
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IIpuMepHBIE BONPOCHI /11 YCTHOIO ONIPOCca

1 cemecmp
1. Pannannas mepa ymia.
2. CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YHUCIIa.
3. OCHOBHO€ TPUTOHOMETPHUUYECKOE TOKIECTBO.
4. ®opMynbl IPUBEICHHUS.
5. ®opMyibl CIIOKEHUS.
6. dopmynbl yIBOCHHUS
7. @OopMyibl IOJIOBUHHOTO YIUIA.
8. IlpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKUX (YHKIMI B NpPOU3BENCHUE U

IIPOU3BEJICHUS B CYMMY.
9. BplpakeHHe TPUTOHOMETPUYECKUX (YHKIMI dYepe3 TaHreHC IOJOBUHHOIO
aprymeHra.
10.KopHu HaTypaiabHOM CTEIIEHU U3 YUCIIA U UX CBOMCTBA.
11.Crenenu ¢ panunoHaIbHBIMU ITOKA3ATENAMH, UX CBOMCTBA.
12.CreneHu ¢ IeHCTBUTEIBHBIMY NIOKA3aTEIsIMU, UX CBOWCTBA.
13.Jlorapu¢m unciaa. OCHOBHOE JOTapU(PMHUECKOE TOKIECTBO.
14. J[lecsaTuHble U HAaTypaJbHbIE JOTapUPMBI.
15.11paBuina aeictBuii ¢ jorapudMamu.
16.11epexon kK HOBOMY OCHOBaHHUIO Jiorapudma.
17.CriocoObl 3a1aHHS U CBOMCTBA YMCIIOBBIX 10 CIE0BATEILHOCTEH.
18.1loHATHE O Tpenese Nocaea0BaATEIbHOCTH.
19.TloHsATHE 0 IPOU3BOHON PYHKIINH, €€ TEOMETPUIECKUI U PU3NUYECKUI CMBICT.
20. YpaBHeHHE KacaTelbHOH K TrpaduKy QyHKIUH.
21.1Ipon3BoagHbIE CyMMBI, Pa3HOCTH, IPOU3BEAEHUS, YACTHOTO.
22.TIpou3BoaHbIE OCHOBHBIX IEMEHTAPHBIX (DYHKITUI.
23. ®opmyna Herotona—IJleitOnuiia.
2 cemecmp
1. OcHOBHBIE MOHATHUS KOMOWHATOPUKHU.
. @opmyna OunHoma HproroHa. CpolicTBa OHMHOMUHANBHBIX KO3()()UIIMEHTOB.
Tpeyronpnuk [lackans.
3. CoObITHE, BEpOSTHOCTH COOBITHSI.
4. CroxeHHne U YMHOKEHUE BEPOSITHO CTEN.
S. PaBHOCWIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
6. M300pakeHne Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA pEILICHUN ypaBHEHHH U
HEPAaBEHCTB C JByMs IIEPEMEHHBIMU U UX CUCTEM.
7. B3auMHOE€ pacnojOKEeHUE ABYX MPSAMBIX B IPOCTPAHCTBE.
8. IlapamienpHOCTh NPSIMON U IO CKOCTH.
9. IlapamienpHOCTh INIOCKOCTEM.
10.IlepnieHIMKYIAPHOCTD NPSAMOM U INIOCKOCTH.
11.1lepnieHMKYIIAp U HAaKJIIOHHAS.
12.¥Yron mexay npsiMOil ¥ TNIOCKOCTBIO.
13./IByrpaHHbIii yroa. Yroia Mexay INIOCKOCTAMH.
14.1lepnieHIUKYIAPHOCTD ABYX IIIOCKOCTEM.
15.Bepumssbl, pedpa, TpaHd MHOTOTpaHHUKA.
16.1Ipusma. Ilpsimas u HaknoHHas npusma. [IpaBunbHas nprsma.
17.1Mapannenenunen. Kyo.
18.1Iupamupa. [IpaBunpHas nupamuaa.

N
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19.Yceuennas nupamuja.
20.Tetrpasmp.

21.I1paBuiibHbIE MHOTOTPaHHUKH (TETpas3ap, KyO, OKTayIp, AOAEKAdIP U UKOCANIP).

22.I1psmoyronibHas (1eKapTOBa) CUCTEMA KOOPJIMHAT B IPOCTPAHCTBE.
23.DopMyna pacCTOSTHUSI MEXAY JBYMSI TOUKAMH.
24.VYpaBHeHus cepsl, IIIOCKOCTH U MPSIMOH.

25.BexkTopsl. [lnuHa BekTopa. PaBeHCTBO BEKTOPOB.
26.CioxeHHe BEKTOPOB. YMHOKEHUE BEKTOPA HA YUCIIO.
27.Pa3noxeHue BEKTOpa 110 HalpaBJICHUSIM.

28.VYron Mexay 1ByMsl BEKTOPaMU.

29.Koopaunarsl BEKTOpa.

30.CkansipHOE IPOU3BE/ICHUE BEKTOPOB.

31. 1y ap.

32.Konyec.

33.YceueHHbIN KOHYC.

34.11lap u chepa.

35.KacarenpHas IIIOCKOCTb K cdepe.

36.00beM u ero usmepenue. MuterpanbHas popmyna oobema.

37.Dopmynbl 06beMa Kyda, IPSAMOYTOJIBHOTO Napajuieenunena, NpU3Mbl, HUIUHIPA.

38.Dopmynbl 06beMa TUPaMUIbI U KOHYCA.
39.Popmynbl IIIONAAN MOBEPXHOCTEN WJIMHPA U KOHYCA.
40.Dopmynbl 06beMa I1apa U miomanu chepsl.

IIpuMmepHbIe TeMbl pedepaToB (10KJIAT0B), HCCIAEI0BATEIBCKUX POCKTOB

HenpepriBHble apoou.

[IprMeHeHNe CI0KHBIX TPOLICHTOB B 3KOHOMHUYECKUX pacyeTax.
[TapamienpHO€ IPOEKTUPOBAHHUE.

Cpennue 3Ha4eHMS U UX IPUMEHEHNE B CTAaTUCTHKE.
BekTopHOE 3a/1aHn€ MPSMBIX U INIOCKOCTEN B PO CTPAHCTBE.
CrnoxeHne rapMOHMYECKHUX KoeOaHui.

I'paduueckoe perieHrne ypaBHEHUN 1 HEPABEHCTB.
[IpaBuiIbHBIE M NOTYIIPaBUIIbHBIE MHOTOTPAHHUKH.
Konunueckne ceueHus U ux NPUMEHEHNE B TEXHUKE.

10. ITonstue nuddepeHnnana 1 ero NPUIOKESHHUSL.

11. Cxembl NOBTOPHBIX UCIIBITAaHUI bepHymn.
12.MccnenoBanue ypaBHEHUH U HEPABEHCTB C ITapaMETPOM.

a.

xR =

IIpumepsI TeCTOBBIX 3a1aHUH

1. Beruucaurs sin(—30°)

2 2

1 2 1 3 3 4
2

o | &

2. Pemmthb ypaBHeHHE 2COSX = 3

2

i%+27m,neZ (—1)"§+2;m,nez

i%+27m,neZ

3. Haiitu npon3BoaHy0 QYHKIHA = %x“ -3x +2x-1
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Yy =10x" —=15x+ x> | 2 3 y'=10x" —6x+2 | 4| y' =5x" —5x+x°

' 1 5 3
=—X —X —XxX+Xx
d 2

4. Haiit yrioBoii KO3(pQHUIMEHT KacaTeIbHOH, MPOBEIEHHOH K rpaduKy () yHKINN
f'(x)=4x> —6x> +9 B TOUKE X, =1

1]1 [2]2 3]0 [4]-1

5. BsiGepute mepsooGpasnyio ams pyaxman f (X) =4x—1

6. Bprunciure uHTErpan _[COS xdx

0

1|7 [2]0 131 [4]2

7. B notepee u3 25 6uneroB BeIUTphIBacT 7. KakoBa BEpOSTHOCTH TOTO, YTO HAayIady

KYTUICHHBIH OWJIeT mpourpaet?

1|25 2118 3| 7 4| 25

18 25 25 7

8. bpocator Tpu monethl. KakoBa BepOSITHOCTB TOTO, UTO BBINALYT JABA OpJia U OJHA perka’?
13 2105 310,125 4

2 3

1 X
(—) <3

9. VYKaxuTe MHOKECTBO PElICHUN HEPaBEHCTBA 27 .

1 | 2 | 3 | 4 |
—00; — —00; —— ——;+00 ——;+00
3 3 3 3
y=log, (x— _1':]

10. HaiinuTe obnacth onpenencaus GQyHKIUU 0
1] [0:1] 2] (0:D) [ 3] (—=0: 0) (1 + ] 4] (—o0; 0] U[L + o)

11. HaiiguTe 3HaU€HUE BBIPAKEHUS /625 +/16 - V40 -+25
I 43549 2| 3351 3133549 41 735 -1

12. CxassipHO€ POM3BEICHNUE BEKTOPOB a( —3,2,2) U b(2,-3,5) PABHO
1]|-4 21-3 3]-2 4 -1

13. Haiitu auameTp mapa, eciim ero oo0beM paBeH 2536” .
18 2| In 319 4| 3n

3
14. [lnHa OKpyXHOCTH OCHOBAaHMsSI KOHYca paBHa 3, oOpasytomas pasHa 2. HaliguTe miomanp
OOKOBOI MOBEPXHOCTH KOHYCA.

13 216 3112 415
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IIpuMepHbIe 3a1aHuUA 111 KOHTPOJBHBIX padoT
[IpumepHsble 3a1aHus AJi1 KOHTPOJIBHOM padoTs! o Teme 1.1.
Tpuronomerpuueckue QyHKIINH

1. Brruuciaure:

a) sin %“;
6) tg
B) cOS g- - ctg %4‘-;
r) tg %’t cos 374“ + ctg (—%) sin %;
) sin 510° — sin 270° ctg 270°.
2. Yupocrure BhIpajkeHue cos? t — ﬁt—

3. PemuTe ypaBHeHUe:

a)sint = %;

6) sin (% + t) - —g.

[IpumepHsble 3a1aHus A1 KOHTPOJIBHOM padoTel Mo Temam 3.1, 3.2.
[lokazarenbHble PyHKIUHM, YpaBHEHHSI, HEPABEHCTBA.
Jlorapudmsl, norapugmuueckue QyHKIUN, ypaBHEHNS, HEPABEHCTBA

1. Pemwure ypaBHEHUS:

a) /3 - 3% = 13

6) 9+ 6 - 3" — 15 = 0.

2. Bruucnure:
a) 103‘5(64-'4'3}:
6) 25" 'oelo
3. Tlocrpoiite rpaduk GyHKIIUH:
a)y= ]ng;.r + 2
2
6) y = log, x*.
4. Pemmute YpaBHCHHSL:
a) logg(x + 3) = 2 - log, (2x + 1);
6) logix — 2log;(3x) — 1 =0.

5. Pemnre HEepaBEeHCTBO:

log, (x + 3) > -2.
2
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[IpumepHsbIe 3a1aHus A1 KOHTPOJIBHOM paboThl o Teme 8.1.
[Tpusma. [Tapamienenunen

CTropoHa OCHOBaHHMS IIPABUJIb-
HOH TPEeyTroJIbHOM IPHU3MBI paB-
Ha 6 cM, a AuaroHannp 60KOBOH
rpaan paBHa 10 cm. Haiigurte
maomagzy 6GOKOBOM M IOJHOHI
MMOBEPXHOCTEH IIPHU3MBEI.

OcHOBaHHe MPAMOI MPU3MBI —
pomMb6 cO CTOPOHOI 5 CM ¥ TYIIBIM
yraom 120°. BokoBaa mnosepx-
HOCTb IPU3MEI MMeEeT ILIOIAAb
240 cm?. Haiigure noomiagp ce-
YeHUs] OPU3MBbI, [1POXOAALIErO
yeped OOKOBOe pebpo M MeHb-
Y0 JHATOHAJbL OCHOBAHHA.

Bce 60KOBbIe IpaHM HAKJIOHHO-
ro nmapaJieyenunera — poMObi
¢ octpeiM yraom 30°. Haitgure
mIoma b O0KOBO# MMOBEPXHOCTH
napaJijiejlenuiesna, ecjau ero Bbl-
cora paBHa 2v2 cM, a GoKOBOe

pebpo obpasyer ¢ IJIOCKOCTBIO
OCHOBaHHA yroJ 45°,

Jduarosans IpAMOYTOJIBHOrO IIa-
pajsesenuiena paBHa 25 cM, a
JuaroHasjab OJHOI M3 ero rpa-
Hel — 24 cm. Hadinure aauny
pebpa, NEepIeHAHUKYIAPHOIO K
JAaHHOM IpaHH.

Huaronann NIPAMOYTOJILHOrO
napanienxenuinena obpasyer c
IByMA ero rpaHsMH, HMEIOIH-
MU obuiee peb6po, paBHBIE YIJIbI.
Hokaxure, 4TO rpaHb, MEepIeH-
JUKyJIsipHaa K obmemy pe6-
Py, — KBaapar.

Pe6po ky6a ABCDA B C D, pas-
HO a. ITocTpoiiTe ceuenne Kyba,
mpoxojsliee yepes Touku B, A
u C, 1 HAlUTe ero IJIOMALb.

BoxoBoe pebpo npaBUIBHOH Tpe-
yroapHO# mpHU3Mb! paBHO 9 cM,
a pauaroHajb OOKOBOH TIpaHU
paBHa 15 cm. Haligute njaomia-
AU OOKOBOM M MOJIHOH IIOBEPX-
HOCTEH IIPU3MBI.

OcHoBaHMe NPAMON NMPUSMBI —
pom6 ¢ ocTpriM yriom 60°. Bo-
KOBOoe pebpo Ipu3MBI PaBHO
10 cM, a momags 60KOBOM IO-
BepxHocTu — 240 cm2. Haitgu-
Te MJIOIALh CEYEeHHUS IIPHU3MBI,
[IPOXOAAILIEro Yepe3d OOKOBOe
pebpo M MEHBIIYI0 AMaroHaJb
OCHOBaHMA.

IIBe 60KOBBIE TPAHU HAKJIOHHOMN
TPeyroJIbHON NpUu3Mbl — POMOEI
¢ octpeiM yriom 30°, a TpeThbsa
60KOBaf IpaHb — KBaApaT. Bui-
coTa IpM3Mbl paBHA 42 cm,
a GoKoBoe pebpo HAKJIOHEHO K
IJIOCKOCTH OCHOBaHMA IOJ YI-
aoMm 45°. Haitaure niomans 60-
KOBO ITOBEPXHOCTH IPHU3MBI.

JduaroHans oxHOM M3 rpaHeil
[IPAMOYTOJILHOTO IIapaJijeJienu-
nena paBHa 15 cMm, a pebpo, mep-
NeHAUKYJASAPHOe K 9TOH rpaHw,
umeer anuHy 8 cm. Haiigure
JAUATOHAJIL IapaJjijielienunesna.

Hduaronansb NIPAMOYTOJIbHOTO
napaJjjejenumnena obpasyer
Cc IOByMsa ero pebGpaMu, BBIXO-
AAIDUMHA M3 OAHOH BepUIMHBI,
paBHBIe yribl. JloKasKuTe, 4uTO
JBe IpaHU Mmapajuiesenunena —
KBaapaThl.

B xy6e ABCDA B,C D, nuaro-
Hanbs paBHa d. lloctpoiite ce-
yeHHe Ky0a, IpOXonsAlee depes
Touku A, B u C,, u HaiizuTe ero
IJIOIIAAb.
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7.4. OueHOYHBIE CPEICTBA AJIs1 NPOBEICHHUS IPOMEKYTOYHOM aTTeCTALNH

IIpumepsr
®opma
3HaHus VYmenus Bnanenue (HaBBIKK) JInuHble kauecTBa CTYIEHTA | OLEHOYHBIX
arTecTaluu
cpencTB
1 cemecmp
DK3ameH KonTpons Onenka ymenust | OueHka HaBbIKOB O1ieHKa CII0COOHOCTH Bomnpocsr:
3HAHUS MOHMMAaTh JIOTHYECKOT'0 IPaMOTHO M YETKO M3Jlararh
MpUJIAraroTcs
0a30BBIX CIELHATBHYIO COITOCTaBJICHUS U Marepuain
MOJIOKEHUH | TEPMUHOJIOTHIO | XapaKTePUCTUKU 00bEKTOB
B o0yacT
MATCMATHKH Onenka ymenust | OueHka HaBbIKOB O1ieHKa CII0COOHOCTH Bagaun
pemiarb JIOTHYECKOI'0 MBIIIIEHHS IPaMOTHO M YETKO M3JIararh | IMPUJIararoTcst
TUIIOBBIE 33JIa4M | IIPU PELIEHUU XOJ1 pelIeHUs
B 001acTH MaTeMaTHYECKHX 3a1a4 MaTreMaTHYeCcKuX 3a1a4d u
MaTeMaTHKU HUHTEPIPETUPOBATH
Ppe3yibTaThl
2 cemecmp
DK3ameH KonTpons Onenka ymenust | OueHka HaBbIKOB O11eHKa CII0COOHOCTH Bomnpocsr:
3HAHUS MOHMMAaTh JIOTHYECKOT'0 IPaMOTHO M YETKO M3Jlararhb
MpUJIAraroTcs
0a30BBIX CIELHATBHYIO COITOCTaBJICHUS U Marepuan
MOJIOKEHUH | TEPMUHOJIOTHIO | XapaKTepPUCTUKU OObEKTOB
B o0yacT
MATCMATHKH Onenka ymenust | OueHka HaBbIKOB O1ieHKa CII0COOHOCTH Bagaun
pemiarb JIOTHYECKOI'0 MBIIIIEHHS IPaMOTHO M YETKO M3JIararh | IMPUJIararoTcst
TUIIOBBIE 33JIa4M | IIPU PELICHUU XOJ1 pelIeHUs
B 001acTH MaTeMaTHYECKHX 3a1a4 MaTreMaTHYeCKuX 3a1a4d u
MaTeMaTHKU HUHTEPIPETUPOBATH
Ppe3yibTaThl

7.4.1. IIpuMepHBIe BONIPOCHI VISl NPOBEACHHUA POMEKYTOYHOM aTTeCTALUA

RN N AW -

Pannannas mepa ymia.
CuHyC, KOCUHYC, TAHI'€HC U KOTAaHI'€HC YHCIIA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyIIbl IPUBEIEHUS.
DOpMYIIBI CIOKEHUS.
@opMyIIbl yIBOEHUS
@opMyIIbl IOJIOBUHHOTO YIIA.
[IpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUYECKHX (PYHKIUH

MMPOU3BCACHHUA B CYMMY.

9. BeIpaxxeHue
aprymeHra.

TPUTOHOMETPUYECKUX (PYHKIUN uepes

(3K3aMeHOB)

1 cemecmp

TaHI'CHC

10.KopHu HaTypanbHOM CTENEHU U3 YHCIIA U UX CBOMCTBA.
11.Crenenu ¢ panlMOHAIBHBIMH OKA3aTENsIMH, X CBOMCTBA.
12.Crenenu ¢ 1eMCTBUTENBHBIMU [TOKA3ATENISIMU, UX CBOMCTBA.
13.Jlorapu¢m yncna. OCHOBHOE JIoTapU(PMUUECKOE TOXKIECTBO.
14. [lecsaTuuHbIE M HATypaJIbHbIE TOTAPU(MBI.
15.1IpaBuna neiicTBuil ¢ Jorapudmamu.
16.1lepexoq kK HOBOMY OCHOBaHUIO Jorapugdma.
17.Cnoco6sl 3a1aHus U CBOMCTBA YMCIIOBBIX MOCIIEA0BATEIEHOCTEHN.
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18.IloHdATHE O Mpenene nocaea0BaTeIbHOCTH.

19.TlonsTe 0 mpou3BOAHON QYHKINH, €€ TeOMETPUUECKUN U (PU3UUECKUN CMBICIL.
20.YpaBHeHUe KacaTelbHOH K TpaduKky QyHKIUY.

21.1Ipon3BoaHBIE CYMMBI, pa3HOCTH, IIPOU3BENECHMUS, YACTHOTO.

22.11pon3BOoAHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

23.®opmyna Herorona—JleliOnua.

2 cemecmp
1. OcHOBHBIEC MOHATHS KOMOMHATOPUKHU.

2. ®opmyna OuHoma Herorona. CpolicTBa OHHOMUHANBHBIX KO3()()UIIMEHTOB.
Tpeyronpnuk [lackans.

3. CoOblITHE, BEPOSATHOCTH COOBITHS.

4. CroxeHHne U yMHOKEHUE BEPOSITHO CTEH.

S. PaBHOCWIBHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM.

6. M300pakeHne Ha KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEILICHUN ypaBHEHHH U

HEPABEHCTB C JBYyMs IIEPEMEHHBIMU U UX CUCTEM.
7. B3auMHOE€ pacnojOoKEeHUE ABYX NMPAMBIX B IPOCTPAHCTBE.
8. IlapamienpHOCTH IPSIMOM U IIOCKOCTH.
9. IlapamienpHOCTh IVIOCKOCTEM.
10.IleprieHIMKYIAPHOCTD MPSAMOM U INIOCKOCTH.
11.1lepnieHIMKYIIAp U HAKJIIOHHAS.
12.¥Yron mexay npsiMOil ¥ TUIOCKOCTBIO.
13./IByrpaHHbIii yroa. Yroia Mexay INIOCKOCTAMH.
14.1lepnieHIMKYIAPHOCTD ABYX IIOCKOCTEM.
15.Bepumnebl, pedpa, rpaHd MHOTOTpaHHHKA.
16.1Ipusma. Ilpsimas u HaknoHHas npusma. [IpaBunbHas npusma.
17.1Mapannenenunen. Kyo.
18.1Iupamupa. [IpaBunpHas nupamua.
19.Yceuennas nupamuza.
20.Tetrpasmp.
21.I1paBuiibHbIE MHOTOTPaHHUKH (TETpasap, KyO, OKTayIp, AOAEKAdIP U UKOCANIP).
22.IIpsmoyronbHas (AeKapTOBa) CUCTEMA KOOPAUHAT B MPOCTPAHCTBE.
23.DopMyna pacCTOSTHUSI MEXAY JBYMSI TOUKAMH.
24.VYpaBHeHus cepsl, IIIOCKOCTH U MPSIMOH.
25.BexkTopsl. [lnuHa BekTopa. PaBeHCTBO BEKTOPOB.
26.CioxeHHe BEKTOPOB. YMHOKEHUE BEKTOPA HA YUCIIO.
27.Pa3noxeHue BEKTOpa 110 HaIpaBJICHUSIM.
28.Yron Mexny 1ByMsl BEKTOPaMH.
29.Koopaunarsl BEKTOpa.
30.CkansipHOE IPOU3BE/ICHUE BEKTOPOB.
31. 1y ap.
32.Konyec.
33.YceueHHbIN KOHYC.
34.11lap u cepa.
35.KacarenpHas INIOCKOCTb K cdepe.
36.00beM u ero usmepenue. Murterpanbhas popmyna oobema.
37.Dopmynbl 06beMa Kyda, IPSAMOYTOJIBHOTO Napajuieienunena, Ipu3Mbl, UIHHAPA.
38.Dopmynbl 06beMa TUPaMUIbI U KOHYCA.
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39.Popmynbl IIONAAN MOBEPXHOCTEN IWIMHPA U KOHYCA.
40.Dopmynbl 06beMa 1apa U miomanu chepsl.

7.4.2. IlIpuMepsl 32124 HA IK3aMEHbI
[.  Pemmre TpUroHOMETpUYECKOE YpPaBHEHUE:

p— V7-V25  ATE N7\ 1 1
(Y32) —s; —; —; — ; 125? 17 — 5-817%;
\ 28 \ 28 /28
1 1 1 1 1 1 1 2 — —
92 47 —3-164; 252-4Z-5-817; 9I-164-3-V125; 2V270-3/0,1;
N %32 .
2Ves0-30,1-3; ——; (V27) -1,
V2
II. Pemure nokaszarenbHOE ypaBHEHUE:
Tcosx=10; Esinx=—v§: Esinx—ﬁ.@:ﬂ; sinx —4=-5; cosx =10;
— 1 1
2sinx =—1; 2cosx—v3=0; sinx=—; cosx=——; 2cosx—1=0.
V2 V2

III. Beruuciauts:

log324+log3é. log48 log,2 . 10g26+10g2% . log,36—1log,9 . 1g0,1+10g2%

b

log, 1,6+10g220; 30864 ploz:8 ; 4'oef 40 ; 32lom3 ; 10g37+10g3(%)

1
logs75 + logs; ;  logix 4 + logiz 36; log> 11 — log: 44; logos 9 — 2 logos 10;

o 1
6210g65 3,810g3.811 : 32 log; 18 : 10g0,18 + 10go,1 125; 510g9 (9)3; Z 10g3 81.
IV. CokpaTtuth ApoOb:

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

(k+3)! > (3n—=2) > (n—4) -

V. Haﬁ,uI/ITe [IPOU3BOJIHYIO:
f(x)= x *—3sinx f(x)= =x’ ——x ’—3sinx : f(x)= 2 o x *+3cosx :
f(xF x5—2x4—%x2+sinx; FlEX"-4x"-31 : f(xF 2x5—%x3—3x+28 _
VI. Berunciure uHTErpa:

[ f Fas |
VIL g rsinaa (=3 xkix Insmde; (@)

6
VIII. Beruucauts (mpeaBapUTeabHO CAENaB PUCYHOK) IJIOAAb (PUrypsl, OTrpaHUYEHHOM
JIMHUSIMU:
1) y=x%-4x+5,y=0,x=1,x=2.

T
2) y=cosx, y=1, x= 5, x= 7.

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

7 y=(x+2)%, y 0, x=0.

8) y=3-2x-x%, y= 0 =-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. Kaxoii u3 rpa(pHKOB COOTBETCTBYET KaXK10U U3 QyHKIIMIA?

1. y=log.x, a>1.
2. y=logsx, O<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>l.
a) 0)
?
! :
il
\\ J’f \\
1 LY
N L f b [t
it .
v I
B) r)
e
\ \
\ \
T X X
L [y 0 =
1 5
]
j { t
n) e)
|
T
Ly
M imEEEimmE
T
AT / / T
0 il t 3
h, y, Y, I, FEES
\\_ _“l
B
! ! !
x) 3)
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X. VYkaxure, Kakas U3 QyHKUUHN ABISIETCS YETHOU, HEUETHOU?
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XI. Crepeomerpusi:

1) B nmpaBunbpHOU 4yeTBIpEXYroNbHON NMUpamuze BbICOTAa paBHa 12 cMm, a BbICOTa
O00KOBOM rpanu — 15 cM. HaiiTu 60KoBOE Pedpo.

2) Ilnomaap MoJHOM MOBEPXHOCTU NPSAMOYTOJBHOTO Mapajuienenunena papua 136
CM2, CTOPOHBI OCHOBaHUS PaBHbI 4 ¢M W 6 cM. Bbiumciure 06bEM MPAMOYTOIBHOTO
napajuiesenuIesna.

3) OcHoBaHMe UpPaMUIbl — IPSIMOYTOJIbHBIN TPEYTOJIbHUK C KaTeTaMu 6 ¢cM U 8 cM.
BeicoTa nmupaMuIpl NPOXOAWT 4YE€pe3 CEPEAUHY THUIIOTEHY3bl TPEYrojJbHUKA W paBHA
runotenyse. Haiinure 60koBbie peOpa nupamubl.

4) OcHoBaHHE THPAMUIbI — POMO C AMArOHATSIMH 5 cM U 8 cM. BricoTa nupamu bl
OIyIIEHAa B TOYKY IEpeceueHusi ero auaroHaieil. MeHbiiue OOKOBbIE I'PaHU MUPAMUJIBI
PaBHBI SCM. HalTH 00BbEM TUPAMU/IBL.

5) Haiigure miomanbs MOJHOW MOBEPXHOCTHU Teja, MOJIYYEHHOIO NPH BpALICHUH
IIPSIMOYTOJIBHHKA €O cTOpoHaMu 6 cM 1 10 cM BOKpYr €ro oCu CUMMETPUH, NTapajuIeIbHO N
0OJIBIIIeH CTOPOHE.
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6) Haiinure o00bEéM Tena, MOJXYYEHHOTO NPU BpALICHHUH MPSIMOYTOJIBHOTO
TPEYroJIbHUKA C KaTeToM 6 cM U runoTeHy30i 10 cM BOKpyr O0JIbLIEro KaTeTa.

7) B npsimoyroiapHOM napaJuiesienumnesie CTOpOHbl OCHOBaHUs paBHbI 10 cM 1 5 cm.

JluaroHans Tmapaenendnena oopasyeT ¢ IUIOCKOCTBIO ocHoBanmus yronm 30°.
Haiinute 60k0BOE pedpo mapamienenumnesa.

8) PebOpo kybda paBHo 10 cm. Haiitu nuaronans kyoa.

9) Bricota konyca 12 cm, a paguyc ocHoBaHMs paBeH S5 cMm. Halinute oOpa3syromiyto
KOHYCa.

10)Haiiqute auaroHanab MpsIMOYTOJIBHOTO MapaljieNienuiesia, eciid ero u3MepeHus
paBHbL: 4;8;2.10
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8. IOINOJIHUTEJBHOE OBECIIEYHEHHUE ITUCIUITJIMHbI
IIpuioxenue 1. KpaTknii KOHCIIEKT JEKIUH

Tema 7.2. [Tapa/uieJIbHOCTh NPAMBIX B IPOCTPAHCTBE, NPSIMON U MJIOCKOCTH,

ILUIOCKOCTEH
Jlexuus 2. B3aumHoe pacnosioskeHue npsiMbIX B pocTpaHcTee. [lapamiensHocTh

IJIOCKOCTEH.

IIman mexnum

L. CkpeumBaromuecs npsiMble.
2. VYron Mexay npsiMbIMU B IPOCTPAHCTBE.
3. [MapannensHOCTH MIOCKOCTEH. CBOKCTBA MapaJIeIbHBIX TIOCKOCTEH.

1. CxpermBarommecs: IpsaMble

Ecnu nBe mpsiMble mepeceKaroTcs Wi HapajuiesbHbl, TO OHM JIEKAT B OJHOW IJIOCKOCTH.
OnHako B MPOCTPAHCTBE ABE MPSIMbIE MOTYT OBITH PACIIONOKEHBI TaK, YTO OHU HE JISKAT B OJHOU
TUIOCKOCTH, T. €. HE CYIIECTBYET TaKOH IUIOCKOCTH, KOTOpas MPOXOAHUT depe3 o0e ITH MpsMbIE,
SIcHO, 4TO Takue NpsIMbIE HE MEPECEKAIOTCS U HE TapaljieIbHBbI.

Puc. 19

Onpeodenenue. JIpe npsiMple Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCS, €CIIM OHU HE JIEXKAT B
OJIHOM INIOCKOCTH.

HarmsgHoe npencTasnenne 0 CKpenMBalOmuUXcs MPSMBIX TAIOT IBE JOPOTH, OJTHA W3
KOTOPBIX MPOXOAMT MO 3CTaKae, a Apyras — noj 3crakanou (puc. 19).

JlokaxeM Teopemy, KOTOpasi BEIPaXaeT MPHU3HAK CKPEIIUBAIOIINXCS MTPSAMBIX.

Teopema. Ecin o1Ha U3 IBYyX NMPSIMBIX JIEKUT B HEKOTOPO INTIOCKOCTH, a Apyras npsmas
IIepeCceKaeT 3Ty INIOCKOCTh B TOUKE, HE JIEKaIel Ha IEpBOM MPSMOM, TO 3TH NMPSAMBIE
CKpELIUBAIOIIUECS.

Jloka3aTenbCTBO.

Puc. 20

PaccmoTtpum npsmyro AB, nexaryio B ruiockoctu ?, u npsamyro CD, mepeceKaroniyio 3Ty
mwiockoctb B Touke C, He nexamed Ha npsamoirt AB (puc. 20). Hokaxem, uto AB u CD —
CKpCIIMBAIOIIUECS MPSIMbIE, T. € OHHU HE JI&KAT B OAHOU IUIOCKOCTU. [[eMCTBUTENBHO, €Cid
JOMYCTHTh, 4TO Tpsimble AB n CD nexar B HEKOTOPO#l IJIOCKOCTH O, TO IUIOCKOCTH [3 Oymer
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MPOXOIUTh 4Yepe3 mpsiMylo AB m Touky C W MO3TOMY coBHAneT ¢ IUIOCKOCThIO 3. Ho at0
HEBO3MOJKHO, TaK Kak npsiMasi CD He JISKHUT B ITIOCKOCTH o.. Teopema goka3aHa.
Wrax, BO3MOXXHBI TPH CITydasi B3AUMHOTO PACIIOIOKEHUS IBYX MPSMBIX B TIPOCTPAHCTBE:
a) MpsIMBIC TIEPECEKAIOTCS, T. €. UMEIOT TOJILKO OJTHY 00IIyto Touky (puc. 21, a);
0) mpsiMbIe TTapaJUICIIBHEL, T. €. JISKAT B OAHOH MJIOCKOCTH | HE mepecekatorcs (puc. 21, 6);
B) IPSAMBIE CKPELIUBAIOTCS, T. €. HE JIe)KaT B OAHOM IITOCKOCTH (puc. 21, 6).

a) 0) | 8)

[Nepecekaromuecs npsiMbie [MapayenbHbIe IPAMBIC CKpeniBaroImuecs npsmMbie
Puc. 21

JlokaxxeMm elie OHY TEOPEMY O CKPEIIMBAIOIINXCS MPSMBIX.

Teopema. Yepe3 Kaxayl U3 ABYX CKPEIIMBAIOLIMXCS MPAMBIX HPOXOAMUT ILIOCKOCTD,
napajenbHas APYroi NpsIMON, ¥ IPUTOM TOJIBKO OJTHA.

JlokazaTrenbCcTBO

Paccmotpum ckpenmBaromuecs npsimeie AB u CD (puc. 22). JlokaxeMm, 4TO uepe3
MpsIMYI0 AB IpOXOIUT TIOCKOCTh, napaienbHas npsiMoi CD, U Takasi IJI0CKOCTh TOJIBKO OJTHA.

[MpoBenem uepe3 Touky A npsimyro AE, mapamiensayro npsmoit CD, n 0003Ha4nM OyKBOI
0L TUIOCKOCTb, MPOXOAALLYI0 uepe3 npsiMbie AB un AE. Tak kak npsimass CD He NeXUT B IIIOCKOCTH
0. W mapajiesnbHa NpsiMoll AFE, nexameld B 3TOM IUIOCKOCTH, TO mpsimas CD mnapasuienbHa
IUIOCKOCTH OL.

SIcHO, 4TO TIOCKOCTh 0L — €QUHCTBEHHAs IIOCKOCTh, NPOXOIAIIas yepes mpsimylo AB u
napaienbHas npsmoit CD. B camom gene, mo6ast pyrast IiI0CKOCTb, TPOXOIAIIAs Yepes3 MpsIMYEo
AB, nepecekaercsa ¢ npsimon AE, a 3HauUMT, mepeceKkaeTcs U ¢ mnapajuieNbHOW ed mpsmou CD.
Teopema nokaszana.

HarmsapgHo#l wimocTpanueid 3TOW TEOpEMBI CIOyXaT JBE JAOPOTH, OJHA W3 KOTOPBIX
MPOXOJUT MO 3CTakazae, a Apyras — mnoX 3crakanoi (cm. puc. 19). Hwkuss nopora jexuT B
IUIOCKOCTH 3€MJIM, MapaJlJIeIbHOM AOpore Ha 3crakaje. SICHO, 4To M Yepe3 JOpOoTy Ha dcTakaje
MPOXOJUT IJIOCKOCTb, MapauiesibHas INIOCKOCTH 3€MJIM, a 3HAUUT, MapajielibHasi HI>KHEH gopore.

2. Y103 MeXIay IPSIMBIMHU

JroOwie nBe mepeceKaroIuecs MpsMbIe JIeKaT B OJHOW IJIOCKOCTH W 00pa3yloT YeThIpe
HEpa3BEPHYTHIX yriia. ECIM M3BeCTEH OJUH M3 3TUX YIJIOB, TO MOXXHO HaWTH W APYrUe TPH yria
(puc. 26). Ilycth (00 — TOT W3 YIVIOB, KOTOPBIM HE MPEBOCXOIUT JIFOOOTO M3 TPEX OCTATBHBIX
yooB.  Torma TOBOPSIT, UYTO YroJl MEXKAY IEPECCKAIONIMMUCS TPSIMBIMH  PaBeH  d.
OueBunno,.00<°<90aq..
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BBenem tenepb noHsTHE YITia MEXIY CKpeluBatommumucs npsimeiMu. [lycts AB u CD —
JIBE CKpelmBaromuecs npsimeie (puc. 27, a). Uepe3 npou3BOIbHYIO TOUKY M1 NpoBeaeM NpsMble
A1B1 n C1D1, COOTBETCTBEHHO TapajuieNbHbIe pssMbIM AB u CD (puc. 27, 0).

Ecmu yron mexnay npsimeimu A1B1 u C1D1 paBeH °, TO OyneM roBOPUTH, YTO YrOJI MEXKIY
CKpenuBarommMucs npsMeiMu AB u CD paBeH .

B kadectBe TOUKM M| MOXHO B3ATh JIOOYIO TOYKY HA OJHOW M3 CKPEIIMBAFOIINXCS
npsmbix. Ha pucynke 27, ¢ Ha npsamoit CD oTmedeHa Touka M 1 4depe3 Hee MPOBEACHA MpsiMast
A'B', napannenbHas AB. Yron mexny npsimeiMu A 'B'u CD Takxe paBeH .

Puc. 27

3. Hapannenpnble mIockocTy. CBOMCTBA NapajuIeAbHBIX IJIOCKOCTEN
MpI 3HaeM, 4TO €ClM [B€ IUIOCKOCTH HMMEIOT OOIIYI0 TOUYKY, TO OHHU IEPECEKAIOTCs IO
npsiMoit (akcmoma A3). OTcroma ciemyer, YTO NIBE IUIOCKOCTH JHOO TMEPEeCceKaroTcs MO MPsIMOi
(puc. 28, a), mub0 He TepeceKarTes, T. €. He IMEIOT HH OTHOM o0mieit Touku (puc. 28, 0).

Puc. 28

Onpeoenenue. JIBe I0CKOCTH HA3BIBAIOTCS MMAPAJUICITEHBIMHI, €CJIM OHU HE TIEPECEKAIOTCSI.

[MpencraBienre O mMapajuICNBHBIX IUIOCKOCTAX MJArOT IOJI M TOTOJOK KOMHATHI, IBE
MIPOTHBOTIOJIOKHBIE CTEHBI, MOBEPXHOCTD CTOJIA U TIOCKOCTH MOJIA.

[MapannensHOCTh TIOCKOCTEH (@ W o oOo3Hadaercs Tak: B o| |. PaccMorpum mpusnak
MapajyIeIbHOCTH IBYX IJIOCKOCTEM.

Teopema. Ecimm nBe mepeceKkaromyecs TMpsSMble OJHOW IUIOCKOCTH COOTBETCTBEHHO
napajuIeNbHbI IByM MPSMBIM JIPYTON TUIOCKOCTH, TO 3TH IIOCKOCTH TapauIeIbHBL.

JokazaTenbcTBo.

Paccmotpum nBe miockocty B u o (puc. 29). B miockoctu [ jexar mepecekaronmecs B
TouKe M TIpsiMble a U b, a B TNIOCKOCTU 0L — TIpsIMBIE a1 U b1, ipudeM a1 B| a1 u b || b1. Jokaxem,
gro | o |. [Ipeskae Bcero oTMeTHM, YTO 110 MIPU3HAKY MApaUICIbHOCTH MPSIMOH U TNIOCKOCTH

afl|ubpll.
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Puc. 29

JlomycTiM, 4YTO IIOCKOCTH [3 M O HE MapajulelbHBL. Torna OHHM TEepPEeCceKaroTCs T10
HEKOTOPOH TpsMOi ¢. MBbI TONy4dMIIM, YTO IUIOCKOCTH [3 TIPOXOOUT depe3 TNpsMyIo d,
napajuieNbHyI0 TUIOCKOCTH (L, U TIepeceKaeT IUIOCKOCTh B mo mpsmoi c¢. OTcroma clienyer, 4To
MpsIMBIC @ U ¢ TTIAPAIJICIBHBIL.

Ho mmockocts B mpoxomuT Takke dYepe3 MpsAMYI0 b, MapauiebHYI0 TUIOCKOCTH O
[Mostomy b B| c. Takum oOpa3zom, depe3 TOUKY M MPOXOAAT ABE MPSMBIE @ U b, MapaielibHbIC
npssMoit ¢. Ho 3T0 HEBO3MOXHO, Tak Kak IO TEOPEME O MapaUICIbHBIX NMPSMBIX Yepe3 Touky M
MPOXOJUT TOJIBKO OJHA MpsiMasi, MapajuieibHasi NpsSMOM ¢. 3HAUWT, Hallle TOMYIIEHUE HEBEPHO H,
CIeoBaTenbHo, | o |. Teopema mokazana.

PaccMmoTpum aBa CBONMCTBA MapajuIeIbHBIX MIO0CKOCTEH.

1°. Ecim 1Be mapajuiesibHbIe IIOCKOCTH TIEPECEYEHbl TPEThEH, TO IMHUU MX MEPeCcedeH s
napasuieIbHbI.

HarnsnaeiM moaTBepkaeHneM 3Toro (akra CIy)KaT JHUHUHU TEPEeCeUeHUs T0JIa U IMOTOIKa
CO CTEHOW KOMHAThl — 3TH JIMHUU NapaJljIe/IbHBL.

JInst  mokaszaTenbcTBa JAHHOTO CBOMCTBA PAcCMOTPHM TMpsIMBbIE @ W b, 1O KOTOPBIM
napajvieNbHble IUIOCKOCTH 3 M o Tmepecekarorcs ¢ TuockocTteio B (pue. 30). Jlokaxem, dTto
npsMble @ W b TapajuleNbHBl. JTH TPSAMBIC JISKAaT B OJHOW IUIOCKOCTH (B IUIOCKOCTH Y) M HE
nepecekarorcs. B camoMm nerne, ecn Ob1 IpsIMBbIE @ M b TIePECEKaINCh, TO TUIOCKOCTH Y U O UMEITN
OBl OOIIYIO TOUKY, YTO HEBO3MOKHO, TaK KakK 3TH IUIOCKOCTH MapauIeIbHBbI.

Urak, npsiMbie @ 1 b nexar B OTHOW TUIOCKOCTH U HE TIEPECEKAIOTCS, T. €. MapaJuIeIIbHBIL.

2%, Orpesku mapainenbHbIX —MPSAMBIX, 3aAKMIOYEHHBIE MEXKAY —HapajliesbHbIMU
10 CKOCTSIMH, PaBHBI.

Jlyisi oka3aTesbCTBa 3TOTO CBOKWCTBA PacCMOTpUM OTpe3ku AB u CD nByX mapajuieibHbIX
MPSIMBIX, 3aKIIOYEHHBIC MEKIY MapaJlIeIbHBIME II0cKocTsME 3 11 o (puc. 31). lokaxkem, uyto AB
= CD. Ilnockocts B, mpoxoxasmas udepe3 mapawiensHbie npsmbie AB u CD, mepecekaercs ¢
IUIOCKOCTSMH Y M O, 0 HapauieabHbiM psMbiM AC u BD (cBoiictso 1°). Takum o6pasom, B
yeTbIpexyroiapHuke ABDC npoTUBONOIOXKHBIE CTOPOHBI MOMAPHO HapaienbHbl, T. €. ABDC —
napauienorpamm. Ho B mapannenorpaMmme npoTHBOIOIOXKHBIE CTOPOHBI PABHBI, TO3TOMY OTPE3KU
AB u CD paBHbL.

Puc. 30
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PEIIEH3USI
Ha pabouyro nporpamMmy y4eOHON TUCIUTLTHHED
bJI. 02 MATEMATHUKA: AJII'EGPA, HAYAJIA MATEMATUYECKOI'O AHAJIM3A,
I'EOMETPH A 15 cpeHero NpoecCHOHATEHOTO 00pa3oBanms 10 CIIENUAaIbHOCTH
49.02.01 ®usnueckas KyJIbTypa

Jannas pabouas mporpamma ydeOHoit mucuumnuusl b1, 02 MATEMATHUKA: AJITEBPA,
HAYAJIA MATEMATHYECKOI'O AHAJIM3A, TEOMETPUS COOTBETCTBYET COAEPKAHHIO
DenepabHOTO FOCYJAPCTBEHHOTO 00pa30BaTeNbHOIO CTAHIAPTa CPEAHEro MPOGECCHOHANIEHOTO
obpasoBanus o crnenranbHocTH 49.02.01 @u3ugeckas KyasTypa.

YuebHas JIMCLMIUIMHA BXOIUT B CTPYKTYPY OOINEro TIyMaHUTAPHOTO W COMHAIBHO-
9KOHOMMYECKOro muknaa. Pabowas nporpamMma yueOHOM JHCIWIUIMHBL COXEPIKUT CIICAYIOLIHE
paszenst:

1. ITacopt pabodgeii mporpaMMel y4eOHOH JUCHHILIIHHEL

2. Ctpykrypa H cofiepkanue yY4eOHOH MUCIIUTIIMHBI;

3. O6pa30BaTEIBHBIE TEXHOIOTHH;

3. Yenosus peanu3aniy nporpaMMsl yueOHOW TUCIUILTAHEL,

4. IlepedeHb OCHOBHBIX H TOMOJHHTEIBHBIX HHGOPMAIMOHHBIX HCTOYHHKOB, HEOOXO0[AMBIX
JUBI OCBOCHHA JHCLHIIIHNDBI]

4. Metorueckue peKOMEHAIHH 00yYalOIMMMCS [0 OCBOCHHIO THUCIMIIITHHBL,

5. OuieHOUHBIE CPECTBA U KOHTPOJIS YCIIEBAEMOCTH;

6. JlonoHuTeNbHOE 0OecIeueHHe TUCIUIIIMHEL

B mnacnopre nporpamMmbl ¢OpMYJIHMpPOBaHBI €M W 33/@4d OCBOSHHS TACIIHILIWHEL
HalnpaBjieHHble Ha OBJajeHHe oOydaromuMHCT OOMmMMM KoMmmerTeHIusmH, Lleam ocBocHus
JUCITHIIIIAHEI  COOTBETCTBYET OPUMEPHOM IporpaMme  y4eDHOM  JWUCIUIUIMHBI  JUIS
CHEU.HEUIBHOCTCF! CpEIHETO HpOd)CCCHOHEIJIBHOl"O OGPHZ&OBHHHFI.

Obmnem paboueil mporpaMMsl yueOHONW NUCIMIIIMHBI MOJHOCTHIO COOTBETCTBYET ydeOHOMY
IUIaHY MOJATOTOBKH 10 JAHHOH CHENMAIBHOCTH M MO3BOISET MOIYYHTH HEOOXOIMMbIE 3HAHUS U
YMEHHsA, KOTOPEIE MOKHO IPUMEHATE B JATbHEHIIIEM HA MMPAKTHKE.

TemaTtndeckuli maH KMEET ONTHMAIBHOE PACHPCICIICHHE YacoB 0 pa3jielaM M TemaM, B
COOTBETCTBHH C y‘fﬁﬁHHM [NJIaHOM. Ka}I(,I[BIﬁ pasicil MporpaMMbl OTPAKACT TEMATHKY W BOIIPOCHI,
[I03BOJIAIONIFE, B IOJTHOM 00BeMe, H3YUHTH HeOOXOMMMBIH yaeOHbIH MaTepral.

Conepxanne paboueil mporpaMmbl YUeOHOH AUCHHIUIAHBI COOTBETCTBYET TpeOOBaHMIM
DemepasbHOrO TOCYAAPCTBEHHOr0 00pa30BaTEILHOIO CTAHAApTa CPelHEero npodeccHoHaTEHOTO
obpazoBanua mno croenuanbHocTH 49.02.01 ®usuyeckas KylabTypa B NPHMEPHOH INpOrpamMMbl
y49eOHON TUCIMTITHHEL

Pabouas nporpaMMa OTJIMYA€TCH JIOTHYHOCTBIO, IIOCIIENOBATEIbHOCTRIO, pa3sHooOpasHeM
3aTaHHH SIS CAMOCTOATENTLHOM paboThI U MPAKTUYECKHUX 3AHATHI.

Ha ocHOBaHWM NpPOBEAECHHON OSKCIEPTH3El MOXKHO CHAeNaTh 3aKkiliodeHHe, 4To pabodas
nporpamMa yueOmoii aumcmummmuel  BJl. 02 MATEMATHUKA: AJII'EBPA, HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A, TEOMETPHUSI no cnemmansroctd 49.02.01 dusudeckas
KYJIBTYpa COOTBETCTBYET TpeDOBaHMSIM CTaHIApTa, NPOodeccHOHAIBHEIM TPEOOBAHMSM, a TaKkke
COBpPEeMeHHBIM TpeDoBaHUAM PBIHKA TPY/a.

KarmugaT megarorngeckux Hayk, JIOTICHT

kadeapel mpodeccHoHANTBHOM NeJaTOTHKH,

ncuxoyoruy u puzngeckoii kyneTypsl @I'EOY

BO «Kybanckuii rocyqapcTBEHHEIH

yuusepenter» B I. Ciassiscke-Ha-Kybanu > 2 ’;3 A.B. Tlonsaackuit
HO/IIHUCE
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PEHEH3US
Ha pabouyro MporpaMMmy 1O JTUCITHTITHHE
BJ1. 02 MATEMATHKA: AJI'EBPA, HAYAJIA MATEMATUYECKOI'O AHAJIU3A,
['EOMETPU
IUI CPEIHET0 IPO(ECCHOHAIBHOI0 00pa30BaHusI 110 CIEIHMAIBHOCTH
49.02.01 ®usuyeckas KylnsTypa

YHupxosoii E.A., nupexropom MBOY OOILLL Ne 7 noc. Crenxoit CraBsHCKoOTO paiioHa,
npoBeneHa 2Keneptusa paboueit nporpammel gucuurmaasl BJI. 02 MATEMATUKA:
AJITEBPA, HAYAJIA  MATEMATHUYECKOI'O AIIAJII/BA I'EOMETPHUA
no cnermansHocTH 49.02.01 Ousnveckas KynabTypa.

Pa3paboTunKoM npesicTaBIeH KOMIUIEKT JOKYMEHTOB, BKIIOYATOTIIHI:

-TUMOBBIE KOHTPOILHBLIC 3aJaHusd, HEOOXOMMMBIC JUIS OIEHKH pE3YJNbTATOB OCBOEHHS
JAMCHUTUIMHBL,

-METOAMYECKHE MATEpHAIbl, ONpPEISNMIOUINE MPOLUCAYPLl OLCHUBAHWA 3HAHWH, YMEHMII,
HaBBIKOB.

Ha ocHOBaHMM pacCMOTPEHHSI [PEJCTaBICHHBIX HA SKCOEPTH3Y MaTepHasos,
CAENIANBI CASAYIONUE BEIBOIBI:

1. Ctpyktypa n conepxkanue PIl mo mucnmrmummue OOIT monaroTtoBkw meparora mo
$U3NYECKOH KyNbTYpE M CIOPTY COOTBETCTBYET TPEOOBAHMAM, MNPEAbLIBISIEMBIM K
CTPYKTYpE 1 cojiepxannio paboyei nporpammel OOIT BO. A nMenHo:

1.1 KonrpoiasHble 3ajaHUs W MHBIC MaTepHallbl OLEHKH PE3YILTATOR  OCBOCHUS
JUCHMIUIMHEL  pa3pabOTaHBl HAa  OCHOBC HPHHIMTIOB  OLICHWBAHW  BaIHIHOCTH,
OnpenenEHHOCTH, OTHO3HAYHOCTH, HAIEKHOCTH; COOTBETCTBYIOT TpeOOBaHUAM K COCTABY U
CBS3M OLIEHOYHBIX CPENCTR, MOMHOTE MO KOMTUYESCTBEHHOMY COCTABY OLEHOUHBIX CPEICTB U
TIO3BOJIIOT OOBCKTHBHO OLICHUTE PE3yILTAaTH 00YUCHHA.

1.2 Meroanueckue marepuainl PII comepxkar 4€Tko C(OPMYIHUPOBAHHBIE PEKOMEHIALMU
[0 TIPOBEICHUIO OIICHUBAHMSA PE3Y/IBTATOB O0YUCHUS.

2. Hanpasaennocts PII coorsercreyer uensm OOII BO no cnenuansHoctr 49.02.01
dusuueckas KynpTypa u Oyayuiei npoheccHoHaIbHON AesTEeINbHOCTH CTYICHTA.

O06ném PII coorBercrayer yueOHOMY IsIany MOANOTOBKH Iejarora mo (pM3M4ecKoi
KYJBTYpE U CIIOPTY 10 AUCLUTUIMHE.

ITo xauwectBy PII B 1enoM o00ecrmednBarOT OOBEKTHRHOCTH M JIOCTOBEPHOCTH
pe3yaLTATOR NPHU TPOBEICHAN OLEHUBAHUS.

Ha ocHOBaHUM HPOBEIECHHON 3KCHEPTU3bl MOXKHO clenars 3akmouenue, uro Pl
mucnumomuasl BJ[.02 MATEMATHUKA: AJITEBPA, HAUAJIA MATEMATHUYECKOI'O
AHAJIM3A, TEOMETPUS mo coeumamsHOocTH 49.02.01 ®usudeckas KynbTypa
COOTBETCTBYET Tpel OBAHMSM 06pa305a'1‘enb1-ioro U NpodECCHOHANBHOr0 CTAaHAAPTOB, a

Jupexrop MBOY OOIT Ne 7
noc. Crennoii CinaBsHCKOro paiona,

Y4HUTEIb BEICIIEH KaTeTOpUH E.A. YUnpkosa
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