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1. TACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCITATLIMHBI

1.1 O0nacTs NpUMeEHEHUs1 NPOrPaAMMBbI

PaGouass mporpamma yueOHoi mucuumiuHbel B/l. 02 MATEMATHUKA: AJII'EBPA,
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, TEOMETPUSA saBasgercd 4acThbio
IIPOTrpamMMBbl NOATOTOBKH CHEMUAIMCTOB cpenHero 3BeHa B cooTBerctBuu ¢ GPI'OC CIIO mo
cnennaibHOCTH 49.02.01 duznueckas KyabTypa

1.2. MecTo y4eOHO# JUCHUILIMHBI B CTPYKTYPe NPOrPaMMBbI NOAT0TOBKH
CIEeNUAJINCTOB CPEIHEro 3BeHa

VYyeOnas nucumruimHa «MaTtemaruka: anreOpa U Hayala MaTeMaTUYeCKOro aHalln3a;
reoMeTpus» SBISETCS y4eOHBIM TpeAMETOM  00s3aTeNbHON  IpeIMeTHOW  0obnacTu
«Matemaruka u uHpopmaruka»y ®I'OC cpegnero oduiero o6pazoBaHusl.

B npodeccroHanbHbIX o0pa3oBaTeNbHbIX OpraHu3aIusix, peanu3yoImx
00pazoBaTeNbHYI0 MPOTpaMMy cpeaHero ooiero oopazoBanus B npezaenax ocBoenus OIIOIT
CIIO Ha 0a3e OCHOBHOTO oOwIero oOpa3oBaHMs, ydeOHas AMCHUIUIMHA «MaremaTuka»
u3yyaetcs B o6meoOpazoBareiabHoM nukie yaeOnoro miana OITOIT CITO nHa 6a3e 0CHOBHOTO
o01ero o0pa3oBaHus ¢ MOJIY4eHHEM cpeiHero obiero oopaszoBanus (B Tom uucie [ITICC3).

B yuebnom mane cneunansHocTH 49.02.01 ®usnueckas KyiabTypa ydeOHas
mucuumiuHa « Marematrka: anrebpa 1 Hauajia MaTeMaTUUeCKOro aHaju3a; TeOMETPUs» BXOJUT
B cOCTaB o0mux oOmeo0pa3oBaTeNbHbIX Y4€OHBIX JUCHHMIUIMH, (OpPMUPYEMBIX U3
o0s3aTenbHbIX mpeaMeTHbix obnacteit @I'OC cpeanero obiero oopa3oBanus, AJis npodeccuii
CIIO wumu cnenuanbHocTedt CIIO  cooTBeTcTByromiero mnpo¢uist MnpodhecCuoHaTIbHOTO
o0pazoBaHMUs.

1.3. TpeOoBanus K pe3y/ibTaTaM OCBOCHHS Y4eOHOM IUCIUIINHBI:

Tpe6OBaHI/I$I K TpEAMCTHBIM pPE3YJIIbTaTaM OCBOCHUMA 0a30BOTO KypCa MAaTCMaTUKU
HOJIKHBI OTPaXXaThb:

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJ'IeHI/Iﬁ 0 MarCMaTHUKE KaK 4aCTHu MHpOBOI)'I KYJIBTYPBI U O
MCCTC MAaTCMAaTUKHU B COBpGMGHHOfI ITUBHUJIN3allUH, O croco0ax OMMCaHUs Ha MaTeMaTHYECKOM
SI3BIKE SIBIICHUI pPE€ajlbHOTO MHUpPA,

- C(l)OpMI/IpOBaHHOCTB HpeI[CTaBJIeHI/Iﬁ 0 MaTEMaTHYECKUX MOHATHAX KaK O BaXKHCHUIIINX
MATEMATUYICCKUX MOIACIIAX, IMO3BOJIAOIINX OIUCBIBATH W H3Y4YaTb PA3HbIC IMPOLCCChI U
SABJICHHU; TOHUMAHUC BO3MOKHOCTHU daKCUOMATUYCCKOTO MOCTPOCHUSA MATCMATHYCCKUX TGOpHﬁ;

- BJIAACHUC MCTOAAMH TOKA3ATCIbCTB U AJITOPUTMOB PCHICHHA; YMCHUC UX NPUMCHATH,
MMPOBOAUTE JOKA3ATCIIBHBIC PACCYKACHUA B XOA€ PCIICHUA 3a1a4,

- BJIIAICHUC CTAHIAPTHBIMU IIPHUCMaMU PCHICHUSA PALNMUOHAJIBHBIX W UPPAlNUOHAJIBHBIX,
MOKAa3aTCJIbHBIX, CTCIICHHBIX, TPUTOHOMETPHUYCCKUX ypaBHeHI/Iﬁ " HCPABCHCTB, UX CUCTEM,

- C(l)OpMHpOBaHHOCTB HpCI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX IOHATUAX, HACAX H MCTOAAX
MaT€MaTn4d4CcCKOI0 aHaJIn3a,

- BJIAJICHUC OCHOBHBIMHU TOHATHUSAMU O THNIOCKUX U IMPOCTPAHCTBCHHBIX I'COMCTPUICCKHUX
(bnrypax, X OCHOBHBIX CBOﬁCTBaX; C(l)OpMHpOBaHHOCTB YMCHHSA PACIIO3HABATH HA YCPTECIKAX,
MOACIIX U B pCajibHOM MHUPE TCOMCTPUUYCCKUC (1)I/Il"ypbl; MNPpUMCHCHUEC H3YUYCHHBIX CBOMCTB
TeOMCTPHUICCKUX (I)I/Il“yp )41 (bOpMYJ'I sl pCIICHUA TCOMCTPHUYCCKUX 3adad W 3aa4 C
MNPAKTUICCKUM COACPIKAHUCM,



- c(pOpMHUPOBAHHOCTb MPEACTABIECHUI O TMpoleccax U SBICHUSX, HMEIOIIUX
BEPOATHOCTHBIM XapakTep, O CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B peajbHOM MHpE, 00
OCHOBHBIX MOHSTHUAX 3JIEMEHTAPHOW TEOPUHM BEPOSATHOCTEN; YMEHUM HAXOAUTh M OLIEHUBATb
BEPOATHOCTH HACTYIUIEHUS COOBITMM B MPOCTEHIINMX NMPAKTUYECKUX CUTYalUSX U OCHOBHBIC
XapaKTEePUCTUKH CIyYaiHbIX BEJTUUMH;

- BJAJICHUE HaBBIKAMHU HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTpaMM HpH
pelIeHny 3aj1ay.

B pesynbraTe 0cBOEHUS AUCUUIIIMHBI CTYACHTHI 1IOJKHBI
3HATh:

- OCHOBHBIE OTIp€/IeNIEHUS, TEOPEMBI U aJITOPUTMBL;
- OCHOBHBIE JTallbl Pa3BUTHS MaTeMaTHUYeCKON Hayku, 0a30Bble 3aKOHOMEPHOCTHU
B3aMMO/IEMCTBUSA MAaTEMATUKHU C APYTUMH HayKaMH U UCKYCCTBOM;

- OCHOBHBIE MaTeMaTHYECKHE MOHATHS U METOIbI pelleHUs] 0a30BbIX MAaTeMaTUYeCKUX
3aJa4y, pacCMaTpUBAaEMBbIX B paMKaX JUCLUILIUHBL;

- OCHOBHBIE MOHATHS U METO/Ibl MATEMaTUYECKOTO aHaIN3a;

- OCHOBHBIE YMCJIEHHbIE METO/1bl IPUKJIAIHBIX 3a/1a4.
yMeThb:

-pematk 337a41 Ha OThICKAHKWE MTPOU3BOAHOM CIIOKHOM (PYHKIIMU, TPOU3BOIHBIX BTOPOTO
Y BBICILIUX MOPSIJIKOB;

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

-IIPUMEHSATh METOJIbl MAaTEMATUUYECKOTO aHAJIM3a MPU PELIEHUHN 33]1a4 IPHUKJIAJHOTO
Xapakrepa, B TOM 4Hciie TpodecCHOHATBHON HapaBIEeHHOCTH;

-OCYLLECTBIATh MOMCK M OTOMpaTh HWH(GOPMALUIO, HEOOXOAMMYIO I peIIeHUs
KOHKpPETHOH 3a/1auH;

- IPUMEHATh MaTEMATUKY K PEIIEHNI0 KOHKPETHBIX MPUKIAHBIX 3a7a4;

-opMynupoBaTh MpUKIaIHbIE NPOOIEMBbl Ha SI3bIKE YpaBHEHMH, CHCTEM YpaBHEHUH,
HEPaBEHCTB, rpa)UUECKUX MPEACTABICHUI;

-MHTEPIPETUPOBATh UH(POPMALIHIO, IPEICTABICHHYIO B BUJE CXEM, JUarpamm, rpados,
rpaduKoB, TAOJIHUII C YIETOM MPEIMETHOM 00JacTu;

-TpEACTAaBIATh uH(pOpMaIuIo, COOTBETCTBYIOIIYIO obmnactu Oynymeit
npodeccruoHanbHOM IEATEIBHOCTH B BUJE CXEeM, AuarpaMm, rpados, rpaukoB, TaOJIMII,

-0TOMpaTh HH(OPMALIMOHHBIE PECYPCHI ISl CONIPOBOXKIAEHHS YUeOHOTO MpoLecca;

HMETh NPAKTHYECKUH ONBIT (BJIaJeTh):

- KYJIbTYpO/ MaTeMaTHY€CKOTO MBIIUIEHUS, JIOTHYECKOM U alrOPUTMUUECKON KYIIbTYpOH,
MIOJIb30BAThCA 3bIKOM MAaTEMATUKH,

- OCHOBHBIMH TIOJIO)KEHUSIMH KJIACCUYECKUX pa3/eJoB MaTeMaTHYeCKOM Haykw,
0a30BBIMHU UJIESIMU U METOJIaMU MaT€MaTHKHU,

- YUCJICHHBIMHM METOJ[aMH pEeLICHHUs 3a]1ay;

- COJEp)KaTeIbHOM MHTepHperanuedl W ajantanveid MaTeMaTUYeCKUX 3HaHMM Ui
perieHus: oOpa3oBaTeIbHbBIX 33/1a4 B COOTBETCTBYIOLIEH MPO(eCcCHOHATBHON NeATETbHOCTH;

- HaBbIKAMU UCIOJIb30BAHMSI PA3IMUYHBIX UCTOUHUKOB, BKJIIOUAsl HIEKTPOHHBIE.

- YMEHUSIMU OPUEHTHUPOBATHCS B PA3IMUYHBIX HCTOYHUKAX HH(OpMaIuy,

- YMEHUSIMU KPUTUYECKU OIIEHUBATh U UHTEPHIPETUPOBATh HH(OPMALIUIO, TOTYIaeMYIO
U3 pa3IMYHbIX UCTOYHHKOB.

MaxkcumanbHas yueOHasi Harpy3ka odydatouierocst 234 yaca, B TOM 4HCIIE:

- o0s13aTenbHas aynuTOpHas ydeOHas Harpy3Kka oOydatomierocs 156 vaca;

- camocTosTeNbHas padoTa o0ydaroerocs 78 4acos.



1.4. IlepeyeHb MJIAHUPYEMBIX Pe3yabTATOB 00y4YeHHUs 110 JUCHUIIIMHE
(mepeyeHb GopMHUpPyeMbIX 3HAHM I, YMEHUI, ONbITA [1eSITEJIbHOCTH)

yan_II/II/ICH JOJDKCH 06J'IaI[aTB CIICAYHOIIUMHU 3HAaHUAMU, YMCHUCM, OIIBITOM
ACATCIIBHOCTU.
B pe3ysbTare u3ydeHus y1eOHON JUCIUIUTHHBI 00yJarOnIHecs TOIDKHBI
3HATh YMETh MUMETh NPAKTHYESCKUI OIBIT
V1. pemarp 3amaun Ha ortbickanue, Ol. KymsTypod MareMarHyecKoro
31. OCHOBHEIE OIpeeNCHUs, POU3BOTHON CIIOKHOM (YHKLHH, MBIIUICHHS, JIOTHYECKOM 31
TEOPEMBI U AITOPUTMBI; NPOU3BOAHBIX  BTOPOrO M BBICIIHMX| AITOPHTMHYCCKON KYJIBTYpOH,
MOPSI/IKOB; MOJIL30BATELCS A3BIKOM MATEMATHKH,
32. OCHOBHblE 3Tanbl pa3BUTHUS
MareMaTH4eckoil Hayku, Oa3oBbIe V2. NPUMCHATL OCHOBHBIC 02. OCHOBHBIMH  TIOJIOKCHHAMH]
o KJIACCHYECKHUX pasnenos|
3aKOHOMEPHOCTHM  B3aMMOJIEHCTBHS] METOAbl HHTETPUPOBAHUS NIPU

MareMaTuKu € APYrUMH HayKaMHu Y
HCKYCCTBOM;

peIIeHNN 3a71a4;

MaTeMaTH4eCKON HayKH, 0a30BBIMH|
nacaMm U METOAaMH MaTCMaTuKH,

33. OCHOBHBIE MaTEMATHYECKHE
MOHATHS W METOABI  PELICHHS
0a30BBIX MaTeMaTWYECKHUX 3azad,
paccMaTpuBaeMbIX B pamkax
JACIUIIINHEL

V3. npuMeHATh METO/bI
MaTeMaTU4eCcKoTO aHaIHu3a MPH
peIIeHNH 3a1a9 MPUKJIIATHOTO
Xapakrepa, B TOM YHCIIe
npodeccnoHaTLHOMI
HaIpaBJICHHOCTH;

O3. 4KCIEHHBIMU METOIAMH
pelieHus 3a1ad;

34. OCHOBHBIE IOHITHUS U
METOIbI MATEMAaTUYECKOTO
aHams3a;

V4. ocymecTBIATh MOUCK M OTOUpATh
uHpopmanuio, HEOOXOIUMYIO TS
pelleHns. KOHKPETHOH 3a1auu;

O4. coxepxarelbHOH HUHTepIIpe-|
Tamuen Hu aanranuei
MaTeMaTUYeCKUX  3HaHMH g
pelieHys 06pa3oBaTeNbHbIX 3a/1a4 Bl
COOTBETCTBYIOILEH

podeCCHOHAIILHOM e TEIbHOCTH;

35. OCHOBHBIE UM CIIEHHBIE
METO/IbI IPUKIITHBIX 3a]1ad.

V5. MPUMCHATb MAaT€MaTHUKy K PEUICHUIO
KOHKPCTHBIX IPUKIIAAHbIX 3a1a4;

O5. HaBBIKAMH HCIIOIH30BAHUS
Pa3IMIHbIX UCTOYHHUKOB, BKJIHOYAst
OJICKTPOHHBIC.

VY. dbopmynupoBarb MPUKIIHbIE
npo0IeMbl Ha sI3bIKE ypaBHEHUi, cucreM
YpaBHEHUH, HEPAaBEHCTB, I'pa(pUueCKUX
NIPEACTABICHUN;

06. yMEHUSIMU OPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOUHUKAX
uHdopmanuu,

V7. uHTEpHpeTupoBaTh HH(YOpPMALUIO,
OpPEACTaBICHHYI0 B BHIE  CXEM,
JMarpamm, rpagos, rpadukos, Tabaul ¢
y4eTOM MpeaMETHOH o0acTy;

O7. yMEHUSIMU KPUTUYECKH
OLIEHUBATh U UHTEPIPETUPOBATD
uH(opMaLKIo, TOTY4aeMYIO U3
Pa3IMYHBIX MICTOUHUKOB.

V8. IIPEJCTABIATh uH(bOpMaLHIO,
COOTBETCTBYIOIYIO oOmacTu Oymymei
npoeCCUOHANBHON  IESTENLHOCTH B
BUOE  CXeM, JauarpammM, Ipados,
rpaguKoB, TaOIuLL,

Y. 0TOMpaTh uH(pOpMaLMOHHbIE
pecypehl Il COMPOBOXACHHS ydeOHOro
npolecca;




2. CTPYKTYPA U COAEP)KAHUE YUEBHOM JIUCIUILJINHBI

2.1. O6beM yueOHOM JMCUMIINHBI M BUIbI y4e0HOH padoThI

. Bcero CemecTpbl
Bun yueGHOMH paboTb 4ACOB 1 2

YuebHast Harpy3ka (Bcero) 234 96 138
AynuTopHble 3aHATUS (BCETO) 156 64 92
B Tom gmcne:
3aHATHA JIEKITMOHHOIO THUIA 78 32 46
PAKTUUECKUE 3aHSTHS (IPAaKTUKYMBbI) 78 32 46
J1a00paTOPHBIE 3aHATHS
CamocrositenbHas padora (Bcero) 78 32 46
B TOM UHCIIE!
CaMocrosTenpHas BHeaylUTOpHas paboTa B BUJE JOMAIIHMX MPAKTUYECKUX
3a7aHuli, MHAMBUAYaJbHBIX 3aJlaHUM, CaMOCTOATENILHOIO Imondopa u 62 29 40
U3Y4eHUS JONOIHUTENBHOTO TEOPETUUECKOro Marepuana, pedeparst,

KOHTPOJIbHBIE Pa0OThL U Jp.

KoHcynbranuu 16 10 6
Bus npoMeKyTOUHOM aTTecTalyu 9K3aMeH 9K3aMeH
O6u1as TpynoemkocTh 234 yaca 234 96 138

2.2. CTpyKTypa IMCUHMILIHHBI
KosnyecTBo ayINTOPHBIX 4acoB
IIpakTHyeckue
HanmeHoBaHue pa3iesioB TeopeTuueckoe u Cavoctonteanuas
Bcero pabora cTyneHra (4ac)
o0yueHue J1a0opaTopHbIe
3aHATHS
1 cemecTtp

Pasnen 1. OCHOBBI TPUTOHOMETPHU. 28 12 8 8

Pa3znen 2. CreneHu U KOpHHU. 23 6 8 9

Crenennble GyHKIMU.

Paznen 3. Ioka3zarenbHas 1 27 6 8 7
norapudmuueckast QyHKIUH.

Pa3nen 4. DnemeHTb 24 8 8 8

MaTeMaTUYEeCKOro aHaIM3a.

2 cemecTp

Pa3znen 5. DnemeHTs

MaTeMaTUYECKOI CTaTUCTUKH, 16 5 5 6

KOMOMHATOPUKU U TEOPHU

BEpOSITHOCTEN

Pa3nen 6. YpaBHEHHs, HEpaBEHCTBA U 13 4 4 5

UX CUCTEMBL.

Pa3nen 7. AKCHOMBI CTEPEOMETPUU.

IMapannensHOCTb U 21 7 7 7

HNEPIEHIUKYISIPHOCTD IPSIMBIX U

IUIOCKOCTEN

Paznen 8. MHororpaHHUKH 17 5 5 7

Pa3znen 9. BekTopsl U KOOPAUHATHI B 13 4 4 5

IPOCTPAHCTBE

Pasnen 10. Humunnp. Konyc. Ilap 26 9 8 9

Pasnent 11. O6beMBI TEN 26 10 9 7

Paznen 12. TloBropenue 6 2 4

Bcero no qucuuminHe 234 78 78 78




2.3. TemaTu4yeckue IJIAH U COAEPKAHNE Y4eOHOM AUCIUIIMHBI

HaumeHnoBanue Conep:xanue yueO0HOro Marepuaia, npakrunyeckue padoTbl, Oobem | YpoBeHb
pasfeioB U TeM caMoCTosATe/IbHAsA padora 00y4arouuxcst 4YacoB | OCBOCHHUS
Pa3zgen 1. 28
OCHOBbI TPUI'OHOM eTPHH
Tema 1.1. Conep:xaHue yue0HOro Marepuaja 14
Ymucnopbie pyHKINH. Jleknuu 6
Tpuronomerpuyeckue |1 | Cunyc u kocunyc. TaHreHC u KoTanrenc. opmysst 4 12
(pyHKkIHN. NIPUBEIECHUS. ’
2 | CoiicTBa TPUTOHOMETPUUECKUX (PYHKIMH U UX IpadUKu 2 1,2
IIpakTH4yecKkue 3aHATHS
1 | Cunyc u xocunyc. TanreHc u koTaHrenc. @opMyiibt
[IPUBE/ICHHUS. 4
2 | CpoiicTBa TPUTOHOMETPUUECKUX (PYHKIMH U UX IpadUKu
CamocTosTe1bHas padoTa 00y4YarLIHXCsl 4
Pemienue 3aga4 o Teme 2
KonrponbHas pabora no teme 1.1. 2
Tema 1.2. Conep:xaHue yue0HOro Marepuaja 14
Tpuronomerpuueckue | Jlexmun 6
YPaBHEHU. 1 | Ilpocreiinye TpPUrOHOMETPHYECKHE YPaBHEHUS 2 1,2
IIpeoGpazoBanne 2 | IIpeobpa3oBaHye TPUTOHOMETPUUYECKUX BbIpasKeHHIH 4 1,2
TPUTOHOMETPHYECCKUX | JIpakTHYeCKHE 3aHATHS
BLIPAKEHHH 1 | IIpocreiiliue TpPUrOHOMETPUUECKUE YPAaBHEHUS 4
2 | IIpeobpa3oBaHue TPUIOHOMETPUUYECKUX BbIpasKEHHH
CamocTosTe1bHas padoTa 00y4YarLHXCsl 4
Pemienuve 3aga4 no Teme 1
Koncynsranuu 3
Pa3zpen 2. 23
Crenenu u kopHH. CTeneHHble PYHKIMH
Tema 2.1. Conep:xaHue yue0HOro Marepuaja 10
Kopens n-oii crenenn | Jlekuuu 3
M3 JeHCTBUTEJIbHOI0 1 | Apudmernueckuil KOpeHb HaTypaJlbHOM CTENEHU, CBOIiCTBa. 3 1,2
quciaa. 2 | IIpeobpa3oBaHue BBIPAXKEHUH, COIEPIKALIUX PaJAUKAIIBL 1,2
IIpakTH4yecKkue 3aHATHS 4
1 | Apudmernueckuil KOpeHb HaTYpaJlbHOM CTENEHU, CBOIICTBA. 2
2 | IIpeobpa3oBaHue BBIpAXKEHUH, COIEPIKALIUX PaJUKAIIbL 2
CamocTosTe1bHas padoTa 00y4YarLHXCsl 3
Pemienuve 3aga4 no Teme 2
Pedepar 1
Tema 2.2. Conep:xaHue yue0HOro Marepuaja 13
Oodo0menue nousiTua | Jlekuuu 3
creneHu. CTeneHHbIe 1 | O6o6mieHue mousaTus crerneHn. CBOMCTBA CTENEHH C 12
byHKumn. PALUMOHAIBHBIM U JeHCTBUTEIbHBIM N0KA3aTEIEM. 3 ’
2 | CrenenHast ¢pyHKILYs, €€ CBOHCTBA U rpaduk. 1,2
IIpakTHyecKue 3aHATHSA 4
1 | O6o6mmenue nousaTus creneHy. CBOMCTBA CTENEHU C )
PaLUOHAIBHBIM U JeHCTBUTEIbHBIM N0KA3aTEIEM.
2 | CrenenHas ¢pyHKIYs, €€ CBOHCTBA U rpaduk. 2
CamocTosTe1bHas padoTa 00y4arOLIHXCsl 6
Pemienuve 3aga4 no TeMe 2
Koncynsranuu 4
Pa3zgen 3. 2
IlokasaresbHas ¥ Jorapudpmudeckas QyHKIUH
Tema 3.1. Conep:xanue yue0HOro Marepuaja 8
IMoka3aTenbHbIE Jlexuuu 2
¢yuxuuu, ypapuenusi, | 1 | [MokasarensHas QYHKIUs, €€ CBOWCTBA U rpaduK. 5 1,2
HECPaBCHCTBA 2 | IlokazarenbHble ypaBHEHUsI U HEPABEHCTBA. 1,2




IIpakTH4ecKkue 3aHATHS

1 | Iloka3arenbHas (yHKIMsI, €€ CBOMCTBA U rpaduk.

2 IlokazarenbHble YpaBHCHUS U HCPABCHCTBA.

CamocTosTe1bHas padoTa 00y4YarOLHXCsl

Pemenne 3aja4 I10 TEMC

Pedepar

— || DN

Tema 3.2. Jlorapugmsbl,
JorapupMuvecKne
(yHKuuu, ypaBHeHHs,
HepaBeHCTBA

Conep:xaHue y4e0HOro Mmarepuaia

Jlexkun

1 | Jlorapugmsl. CBoiicTBa Jiorapu(MoB.

1,2

2 | Jlorapudmudeckas GyHKIMS , €€ CBOWCTBA U TpadUK.

— N

1,2

3 | Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue
HEpaBEHCTBA.

—

1,2

AKTHYCCKHEC 3AHATUSA

Jlorapu¢msl. CBoiicTBa JiorapugMoB.

Jlorapupmudeckas GyHKIMS , €€ CBOWCTBA U TpadUK.

W N
=]

Jlorapumudeckue ypaBHeHus. Jlorapupmuueckue
HEpaBEHCTBA.

CamocTosTe1bHas padoTa 00y4YaroLuXCsl

Pemenne 3aja4 I10 TEMC

KoHncyneranuu

W

Paznen 4.

JjIeMeHThl MATEMATHYECKOT0 aHAJIN3a

Tema 4.1.
IIponsBonnasn u ee
TIPHJIOKEHUS

Conep:xanue yuedHOro Mmarepuajia

Jlexkun

1 | IlonsTue npenena ¥ Npou3BogHON GyHKIMU. Beraucienue
IIPOM3BOTHOM.

1,2

2 | IlpunoxeHust mpou3BOAHON

1,2

IIpakTHYyecKue 3aHATHS

1 | IlonsTue npenena u Npou3BogHON GyHKIMU. Beraucnenue
IIPOMU3BOTHOM.

2 | IlpunoxeHust mpou3BOAHOR

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 4.1.

NN

Tema 4.2.
IlepBoodpasHas u
HMHTErpaj

Conep:xanue yuedHOro Mmarepuaia

o
(5]

Jlekmun

1 | IlepBoobpa3Has

1,2

2 | OnpeneneHHblii MHTErpal

NN

1,2

IIpakTH4yecKkue 3aHATHS

1 | IlepBoobpa3Has

2 | OnpeneneHHblii MHTErpal

CamocTosTe1bHas padoTa 00y4YarLIHXCsl

Pemenne 3aja4 I10 TEMC

N

Paznen 5.

JJ1eMeHTbl MATEeMATHY€eCKOii CTATUCTHUKH, KOMOMHATOPMKHU M T€OPHHU BePOSATHOCTEil

Tema 5.1.
CrarucTuyeckas
00padoTKa JaHHBIX

Conep:xaHune y4e0HOro Mmarepuaa

Jlexun

1 | Craructuueckas 06paboTka JaHHbIX

bt | | (g

1,2

IIpakTHYyecKue 3aHATHS

1 | Craructuueckas 06paboTka JaHHbIX

—

CamocTosTe1bHas padoTa 00y4aroLHXCsl

Pemenne 3aja4 I10 TEMC

Tema 5.2. ®opmy.Jibl
KOMOHHATOPHKH

Conep:xaHune y4e0HOro Mmarepuaa

Jlexun

1 Coueranus 1 Ppa3sMCIICHUA

1,2

2 | bunom Herotona

el e N A= Y e

1,2

IIpakTHYecKHe 3aHATHS

1 Coueranus 1 Ppa3sMCIICHUA

2 | bunom Herotona

CamocTosTe1bHas padoTa 00y4arOLIHXCsl
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Pemenne 3aja4 I10 TEMC

Tema 5.3. DdnemeHTHI
TeOpHH BepOSITHOCTEl

Conep:xanue y4e0HOro Mmarepuaia

Jlexun

— =N

1 | OcHOBHbIE NOHATUS TEOPUU BEPOSTHOCTEH 1,2
2 | CiyuaiiHble COOBITHS M OTEpallii HaJ HUMHU 1,2
IIpakTHYecKue 3aHATHS
1 | OcHOBHbIE NOHATUS TEOPUU BEPOSTHOCTEN 2
2 | CiyuaiiHble COOBITHS M OIepallvi HaJ HUMHU
CamocTosTe1bHas padoTa 00y4YaroLuXCsl 3
Pemienuve 3aga4 no Teme 1
KonrposbHas pabora o temam 5.2., 5.3. 2
Paznen 6. 13
YpaBHeHUsI, HePABEHCTBA M UX CHCTEMbI
Tema 6.1. YpaBHeHus Conep:xaHue yue0HOro Marepuaja 6
M HepaBeHCTBa ¢ Jlexkun 2
OtHOM HIEPEMEHHOM 1 | PaBHOCHNBHOCTD ypaBHeHHH. OOIIUE METObI PEILICHUS | 12
YpaBHEHUH ’
2 | HepaBeHcrBa ¢ onHOMU nepeMeHHOI 1 1,2
IIpakTH4yecKkue 3aHATHS
1 | PaBHOCHNBHOCTD ypaBHeHHH. OOIIME METObI PEILICHUS 5
ypaBHEHUi
2 | HepaBeHcrBa ¢ onHOU nepeMeHHOI
CamocTosTe1bHas padoTa 00y4YarLIHXCsl 2
Pemienuve 3aga4 no Teme 2
Tema 6.2. YpaBHennsi | Conepsxanue y4yeOHOro MaTrepHajia 7
M HEPAaBeHCTBA ¢ Jlekun 2
ABYM# NEPEMEHHbIMHU. | 1 | YpaBHEHUs M HEPABEHCTBA C ABYMs IIEPEMEHHBIMHU. 1 1,2
Cucremsl ypaBHeHuit | 2 | CucreMbl ypaBHeHuii 1 1,2
IIpakTH4yecKkue 3aHATHS
1 | YpaBHEHHUS U HEPABEHCTBA C ABYMS N1€PEMEHHBIMML. 2
2 | CucreMbl ypaBHEHUIH
CamocTosTe1bHas padoTa 00y4YarLHXCsl 3
Pemienuve 3aga4 no Teme 1
KonrposbHas pabora o temam 6.1., 6.2. 2
Paznen 7.
Axcnombl ctepeomerpuu. Ilapa/uieIbHOCTD M NePHEHANKYJISPHOCTh NPSIMbIX U 21
ILIOCKOCTEI
Tema 7.1. AkcHOMBI Conep:xaHue yue0HOro Marepuaja 3
cTepeoMeTpuu Jleknuu 1
1 | AKCHOMBI CTEpEOMETPUHI 1 1,2
IIpakTHYyecKue 3aHATHS 1
1 | AKCHOMBI CTEpEOMETPUHI
CamocTosTe1bHAs padoTa 00y4YaroLIHXCs] 1
Pedepar 1
Tema 7.2. Conep:xaHue yue0HOro Marepuaja 9
IMapaJieabHOCTh Jlexuuu 3
TpPSIMBIX B 1 | apannensHocTh NpAMbIX. IlapaiiensHOCTb IpsAMON U 1 12
NPOCTPAHCTBE, IUIOCKOCTH '
NPSIMOii M IUIOCKOCTH, | 2 | CKpelMBAKONIHecs] MPMbIE. Yol MEKTY MPSMBIMH B 1 12
ILIOCKOCTEN IPOCTPAHCTBE '
3 | [apamienbHOCTb IIIOCKOCTEH 1 1,2
IIpakTH4ecKue 3aHATHS
1 | MapannensHocTh NpAMBIX. IlapaiiensHOCTD IpsAMON U
IUIOCKOCTH 3
2 | CxpemuBaronyecs npsMble. YToln MeX1y IpSIMbIMU B
POCTPAHCTBE
3 | [apamienbHOCTb IIIOCKOCTEH
CamocTosTe1bHas padoTa 00y4YaroLuXCsl 3
Pemienve 3aga4 no Teme 1
KoHcynpranun 2
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Tema 7.3.
IepnenanKyIApHOCTH
NpsIMbIX B
NPOCTPAHCTBeE,
NIPSIMOI M IIOCKOCTH,
ILIOCKOCTEI

Conep:xaHue y4e0HOro Mmarepuaia

Jlexkun

1 | IlepneHIUKyIIPHOCTb NPSAMBIX B IPOCTPAHCTBE.
INepnes MKyIIIPHOCTb NPSIMOM U IJIOCKOCTH

1,2

2 | IlepneHauKymasp U HaKJIOHHAs. YTOI MEXAYy IPSIMOU U
ILIOCKOCTBIO

1,2

3 | AByrpaunnslii yron. IlepneHIMKyISpHOCTb IJIOCKOCTEH

1,2

IIpakTHYyecKue 3aHATHS

1 | IlepneHIUKYIIPHOCTb IPSAMBIX B IPOCTPAHCTBE.
INepneH UKyIIIPHOCTb NPSIMOH U IJIOCKOCTH

2 | Ilepnennukymnsp U HaKJIOHHAsL. YTOI MEXIy IPSIMOH U
ILIOCKOCTBIO

3 | AByrpaunnslii yron. IlepneHIMKyISpHOCTb IJIOCKOCTEH

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 7.3.

DN — |

Paznen 8.
MHOrorpaHHHKH

Tema 8.1. IIpuzma

Conep:xanue yuedHOro Mmarepuaia

Jlexkmun

1 | MHororpanHuk

1,2

2 | ITpusma

——= N

1,2

IIpakTHYyecKkue 3aHATHS

1 | MHororpanHuk

2 | ITpusma

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 8.1.

Tema 8.2. ITnpamuga

Conep:xanue yuedHOro Mmarepuajia

Jlexkmun

1 | Ilmpamupa. IlpaBuibHas nupamuna

1,2

2 | YceueHHas nupamuia

b= (N[~ DN | = [

1,2

IIpakTH4yecKkue 3aHATHS

1 | Ilmpamupa. IlpaBuibHasg nupamuna

2 | YceueHHas nupamusa

CamocTosTe1bHas padoTa 00y4YaroIuXcst

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 8.2.

Tema 8.3.
IIpaBuabHbIe
MHOI'OT'PAHHHKH

Conep:xanue yuedHOro Mmarepuaia

Jlekmun

1 | IIpaBuIIbHBIE MHOTOT PAHHUKH

| [ [N | = |9

1,2

IIpakTHYyecKue 3aHATHS

1 | IIpaBuIIbHBIE MHOTOT PAHHUKH

CamocTosTe1bHas padoTa 00y4YaroLHXCsl

Pemenne 3aja4 I10 TEMC

Paznen 9.

BeKTopbl M KOOPAMHATHI B IPOCTPAHCTBE.

Tema 9.1. Bexropsl B
NPOCTPAHCTBE

Conep:xanue yuedHOro Mmarepuaia

Jlexkun

1 | BekTops! B npocTpaHcTBe. JINHEHHBIE ONEepaiy Haj
BEKTOpaMH.

1,2

2 | KomnianapHOCTb BEKTOPOB

1,2

IIpakTHYyecKue 3aHATHS

1 | BekTops! B npocTpaHcTBe. JINHEHHBIE ONEepaiy Haj
BEKTOPaMH.

2 | KomnnaHapHOCTb BEKTOPOB

CamocTosTe1bHas padoTa 00y4YaroLuXCsl

Pemenne 3aja4 I10 TEMC

Pedepar

Tema 9.2. MeTon

Conep:xaHue y4e0HOro Mmarepuaia

q == N
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KOOPAMHAT B
NMPOCTPAHCTBE

Jlexun

1 | IIpsMOyronbHble KOOPAUHATHL B IPOCTPaHCTBE.

1,2

2 | CxansipHoe IPOU3BENICHUE BEKTOPOB

1,2

IIpakTHYecKkue 3aHATHS

1 | IIpsMOyronbHble KOOPAUHATHL B IPOCTPaHCTBE.

2 | CxansipHOe IPOU3BENICHUE BEKTOPOB

CamocTosTe1bHas padoTa 00y4aroLHXCsl

Pemenne 3aja4 I10 TEMC

— [

KonrposbHas pabora o temam 9.1., 9.2.

N

Pa3gen 10.
Hnanaap. Konyc. Ilap.

Tema 10.1. Huauuap

Conep:xanue yuedHOro Mmarepuajia

Jlexkmun

1 | IlonsiTHe IuIMHApA

1,2

2 | IInomanp NOBEpXHOCTH LUIMHIPA

—_—= N

1,2

IIpakTH4yecKue 3aHATHS

1 | IlonsiTHe IMuIMHApA

2 | IInomanp NOBEPXHOCTH LUIMHIPA

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aja4 I10 TEMC

KoHncynpranuu

Tema 10.2. Konyc

Conep:xanue yuedHOro Mmarepuaia

Jlexkun

1 | KoHyC M yCeYeHHBII KOHYC

1,2

2 | IInouanp NOBEPXHOCTH KOHYCa

=N W\ [N [ = [

1,2

IIpakTHYyecKkue 3aHATHS

1 | KoHyC U yCeYeHHBII KOHYC

2 | IInouanp MOBEPXHOCTH KOHYyCa

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 10.2.

DN — |

Tema 10.3. Cdepa n
map

Conep:xanue yuedHOro Mmarepuajia

Jlexkmun

N

1 | Chepa u map. YpaBHeHHE chepbl

1,2

2 Bzaumnoe PacCIoIOKCHUEC C(l)epbl u riockocth. KacarenpHas

IUIOCKOCTB K cepe

1,2

3 | [Inomans chepst

1,2

IIpakTHYyecKue 3aHATHS

1 | Chepa u map. YpaBHeHHE chepbl

IUIOCKOCTB K cepe

Bzaumnoe PacCIoIO)KCHUEC C(l)epbl u riockocth. KacarenpHas

3 | [Inomank chepst

CamocTosTe1bHAs padoTa 00y4YaroLIHXCs]

Pemenne 3aga4 110 TCMC

KonrponbHas pabora no teme 10.3.

DN — |

Paznen 11.
O0BeMBbI TEJ

Tema 11.1 Oonem
napaJsuiesenunena,
NMPU3MBbI U HIWIHHAPA

Conep:xanue yuedHOro Mmarepuaia

Jlexkun

1 | O6beM IpsIMOYTOJIBHOTO NapaJulelienunena

1,2

2 | O6beM npsMOil IpU3MBL

1,2

3 | Obbem muauHIpa

e Ll el A 2 V=)

1,2

IIpakTHYyecKue 3aHATHS

1 | O6beM IpsIMOYTOJIBHOTO NapaJulelienunena

2 | O6beM npsMOil IpU3MBL

3 | Obbem muauHIpa

CamocTosTe1bHas padoTa 00y4YarLHXCsl

Pemenne 3aja4 I10 TEMC

KonrponbHas pabora no teme 11.1.

Tema 11.2 Oonem

Conep:xanue yuedHOro Mmarepuaia

O [N |— | W
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HAKJIOHHOH NPHU3MBI, Jlexknuu 3
NUPAMHUIbI H KOHYCA 1 | OObeM HaKJIOHHOW HPU3MBbI 1 1,2
2 | O6beM nupamMuibl 1 1,2
3 | O6bem KoHYCa 1 1,2
IIpakTH4ecKkue 3aHATHS
1 | O6beM HaKJIOHHOM NPU3MBL 3
2 | O6beM nupaMuibl
3 | O6beM koHYyCa
CamocTosTe1bHas padoTa 00y4YaroLuXCsl 3
Pemienuve 3aga4 no Teme 1
KoHncynpranun 2
Tema 11.3 O6bem Conep:xanue yue0HOro Marepuaja 10
IIapa u IUIoIaAb Jlekuuu 4
cepnl 1 | O6bem mapa 1 1,2
2 | O6BeM LIAPOBOIO CErMEHTA, IaPOBOTO CJI0S U IIAPOBOIo 5 12
ceKTopa ’
3 | Ilnomans chepsl 1 1,2
IIpakTH4yecKue 3aHATHS
1 | O6beM mmapa
2 | O6BeM LIAPOBOIO CErMEHTA, IAPOBOTO CJIOS U ILIAPOBOTO 3
ceKTopa
3 | IInomank chepst
CamocTosTe1bHas padoTa 00y4YarLHXCsl 1
Pemienuve 3aga4 no Teme 1
Paznen 12. IloBTopeHue
Conep:xaHue y4eGHOro MmarepuaJja 6
Jlexknun
IToBropeHue, 06001eHUE U CUCTEMATH3ALMS TEOPETUIECKOIO MaTepyaa 1o pasjaenam 7-11 2 1,2
(cTepeomerpust)
IIpakTH4yecKkue 3aHATHS 4
Pemenue 3agau no pasnenam 7-11 (crepeomerpus)
Hroro 3a rox: 234 4., B TOM uncJie JieKuuu: 94 4.; npakT. 3aHaTus: 62 4., cam.padora: 234
78u4.

Hns xapakmepucmuKu ypoeHs 0c60eHus y4ebH020 Mamepuana ucnonb3yiomes ciedylowue obo3navenus: 1. —
O3HAKOMUmMENbHbIL (V3HABAHUE patee U3YUeHHbIX 00BEeKMO08, C60UCmE),; 2. — penpoOyKmuGHbIl (GbINONHeHUe OesAmelbHOCIU
no obpasyy, UHCMPYKYUY Uiy noo pykogooCcmeom) 3. — NPOOYKMUGHbuIll (NIAHUPOBAHUE U CAMOCIOAMENbHOE BbINOTHEHUE
OoesamenvHocmu, peuienue npoobeMHbIX 3a0at)
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2.4. Conep:xanue pa3aejioB y4eOHOM IMCHUILTHHBI

2.4.1. 3auaTHd JeKIIHOHHOI0 THIIA

Ne Haumenosanue Popia
ConepxaHue paszaena TEKYILEro
pasnena pasnena
KOHTPOJIA
1 2 3 4
1 cemecmp

1 OcCHOBBI Paguannas mepa yrina. CUHYC, KOCUHYC, TaHI'€HC M KOTaHreHce uucna. | Y, P, T

TPUTOHOMETPHUHU. OCHOBHOE TPUTOHOMETPHUECKOE TOXAECTBO. DOPMYIbI IPUBEACHHUS.
Dopmynsl cinoxkeHus. Popmynsl ynBoeHns DopMmyisl MOJIOBHHHOIO
yria. IIpeobpa3oBaHue CyMMbl TPUrOHOMETpUYECKUX (YHKLUHA B
NpOM3BENECHHNE W TNPOM3BEAECHUA B  CyMMY.  BolpakeHue
TPUTOHOMETPHYECKUX (GYHKIUH 4Yepe3 TaHMeHC IOJIOBUHHOIO
aprymenTa.  Ilpocreiimine  TPUTOHOMETPUYECKUE  ypaBHEHUS.
[Ipocreiiue TPUrOHOMETPUYECKHE HEPABEHCTBA.

2 CreneHy U KOpHHU. KopHu HarypanbHO#l cremeHu u3 uucia U ux cBoiictBa. Crenmenu ¢ | Y, P, T
Crenennble GyHKIMU. | pallMOHANBbHBIMM  IOKa3aTedsAMM, MX cBoiicrBa. CremeHu c

JEHCTBUTENIbHBIMU  IOKa3aTeassMu.  CBolicTBa  CTENEHU  C
JICHCTBUTENILHBIM TOKA3aTENIEM.

3 IlokazarenbHas u Jlorapudm  umcia.  OcHoBHOe sorapupmuyeckoe Toxaecrso. | Y, P, T
norapudMuueckas Jecaruunble U HarypainbHble jorapudmsel. IlpaBuna peiicTBuil c
byHKIIY. norapupmamu. Ilepexon k HoBoMy ocHoBaHuiO. IIpeoGpa3oBanue

HOKa3aTeNbHbIX U JIOTapU(PMUUECKUX BbIPaKEHUH.

4 D1eMEHTHI CriocoOBbl  3aJlaHMsl M CBOMCTBAa 4YHCJIOBBIX TociemosareinbHocTed. | Y, P, T
MaTeMaTH4eCKOro IonaTne o mpenene nociaenoBaresbHOCTH. [loHATHE O MPOU3BOIHOMI
aHanusa. GbyHKIMY, ee TeOMETPUYECKUH U (QU3MUECKUI CMBICI YpaBHEHUE

KacarelpbHOH K rpauky GyHKUUH. IIpou3BOAHBIE CyMMBI, Pa3HOCTH,
NpOM3BeieHNs, 4YacTHblE. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuil. [TpumeHeHne MPOU3BOIHOM K HcciaenoBaHu0 (QyHKuuM U
HOCTPOEHUIO IpadukoB. IIprMepsl UCIONb30BaHUS IPOU3BOIHON ULt
HAXOXKAEHHWsA HAWIY4IIEro peleHus B MPUKIAIHBIX 3ajadax.
IIpuMmeHeHne oNpeaeaeHHOr0 UHTErpana Uil HaXOKICHUS IUIOLIAIH
kpuBonuHeliHol  Tpameuuu.  @opmyna  Helootona—JleiiboHuna.
ITpumeps! IpUMEHEHUs MHTErpaia B (U3KKe U TeOMETPUU.
2 cemecmp

5 OeMeHTsbl OcCHOBHblE MOHATHS KOMOMHATOpUKHU. 3agauu Ha nogcuer uucna | Y, P, T
MaTeMaTHYeCKOU pasMelleHu, epecTaHoBOK, coueTaHuil. Pemenue 3aga4 Ha nepeGop
CTaTUCTHUKH, BapuaHToB. Ddopmyna 6uHoma Herorona. CBoiicTBa GMHOMUHAIBHBIX
KOMOMHATOPUKH U ko3 uumentos. TpeyrombHuk Ilackams. CoOblTHE, BEPOATHOCTh
TEOpUM BEPOSITHOCTEH | COOBITHS, CIOXKEHHE U YMHOXeHue BepostHocTeld. IlpencrapieHue

JIaHHBIX (TaOMMLBI, AUarpammsbl, rpaduky. PeleHue NpakTUYECKUX
33134 C IPUMEHEHHEM BEPOSTHOCTHBIX METO/IOB.

6 VYpaBHeHus, Paunonanbhsle, HppaLMOHAJIbHBIE, MOKa3aTeNbHbIE u|VY,PT
HEPABEHCTBA U UX TPUTOHOMETPUYECKUE YPAaBHEHUS M CHUCTEMBL. PaBHOCHIBHOCTB
CHCTEMBI. YpaBHEHUM, HEPaBEHCTB, cUCTeM. OCHOBHBIE IPUEMbl UX pELICHUs

(paznoxeHHe Ha MHOXUTEIM, BBEIEHUE HOBBIX HEU3BECTHBIX,
MOJICTAHOBKA, rpaduueckuit METON). PatmmonansHsle,
HppalMOHAIbHBIE,  IIOKAa3aTelbHbIE M TPUTOHOMETPUYECKUE
HepaBeHCTBa. OCHOBHbIE IpUEMBl HUX pelleHus. lcmonb3oBaHue
cBOiicTB M TIpadukoB (QYHKIMHA @pU pEIIEHUM YpaBHEHUH U
HepaBeHCTB. Metox uHTepBanoB. M3o0paxeHue Ha KOOPIAMHATHON
IUIOCKOCTH MHOJKECTBA PELICHUN YPaBHEHUH M HEPABEHCTB C JIBYMs
NIEPEMEHHBIMH U HX CHCTEM.

7 AKCHOMBI B3aumHOE  pacnonoxeHue JAByX IOpAMBIX B npoctpanctse. | Y, P, T
CTEPEOMETPUH. IlapannensHocTs  mpsAMOM M IuIockocTd.  IlapamenbHOCTB
ITapannensHOCTD 1 mwiockocrel.  IlepneHIUKyIIpHOCTD  NPSAMOA U IUIOCKOCTH.
NePHeHIUKYIApHOCTh | [leprneHauKyaAp U HakIOHHAs. YTOl MEXKAY NPSIMOH H INIOCKOCTBIO.
HpPSIMBIX U JIByrpaHHblii yron. Yron Mexay mIockocTaMu. IlepnenauKynsapHOCTh
IIOCKOCTEN JIBYX IUIOCKOCTEH.
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Ne
pasznena

Haumenoanue
pasnena

CozepxaHue pasaena

®dopma
TEKYILEro
KOHTPOJIA

1

2

3

4

8

MHororpaHHUKH

Bepumnbl, pebpa, rpaHu MHororpaHHuka. llpusma. Ilpamas u
HakJoHHas mnpusma. IlpaBunbHas npusma. Ilapamnenenunen. Kyo.
Inpamupa. IlpaBunbHas nupaMuaa. YcedeHHas nupamuaa. Terpasap.
CumMmerpuu B KyOe, B HapalelenuIene, B IPU3ME U IUPAMHIE.
Ceuenus kyOa, npu3Msl U mupamuabl. [Ipencrasiaenye o npaBUIbHBIX
MHOIOIpaHHUKaX (Terpasape, KyOe, OKTasape, JOAeKadApe U
HKOCadJIpe).

Y,P, T

Bekropel n
KOOPJMHATHI B
IPOCTPAHCTBE

IpsimoyronbHas (ieKkapToBa) CHCTEMa KOOPAMHAT B IIPOCTPAHCTBE.
®DopMyna pacCTOSIHUS MEXIY IBYMS TOUKAMU. YpaBHEHHs Chepsl,
IUIOCKOCTH M nOpsMod. Bekropel. Monyne Bekropa. PaseHcTBO
BeKTOpOB. CII0XKEHHE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha YHCIO.
PasnoxxeHne BekTOpa 10 HAmpaBIEHWAM. YTOI MEXIY IBYMs
BekTopamu. IIpoekumss Bekropa Ha ock. KoopauHarel BekTOpa.
CkaJsIpHOE NpOU3BENEHUE BEKTOPOB. Vcnonb3oBaHUE KOOPAMHAT U
BEKTOPOB IIPU PELIEHUHM MaTEMATUYECKHUX U NPHUKJIAJHBIX 331a4.

Y,P, T

10

Humangp. Konyec.
[ap

[unmuHIp u KoHyc. YceueHHbIH koHyc. OCHOBaHHE, BHICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yromiasi, pa3Beprka. OCeBble CEUCHHS M CEUCHMS,
napasuiensHble ocHoBanuio. [llap u cdepa, nx ceuenus. KacarempHas
IUIOCKOCTh K cdhepe.

Y,P, T

11

O0ObeMBI TEN

O06beM u ero uzmepenue. MurerpansHas Gopmyna oobema. Dopmysbl
obbema Kyba, TpPAMOYTOJIBHOrO  IapajuleNienunesa, IpU3MBbI,
LMJTUHPA.

®opmynsl  obbema mupamuapl U KoHyca. DopMysel ruromianu
MOBEPXHOCTEH IMUMHApa W KoHyca. Popmynsl o0bema miapa H
oy cepsl.

Y,P, T

He npenycmotpenst

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, ¥ — ycmuuiii onpoc, KP — konmponvHas paboma

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

2.4.3. llpakTnueckue 3anatus (/laboparopHbie 3aHATHS)

Ne
pasznena

Haumenoanue
pasnena

CozepxaHue pasaena

®dopma
TEKYILEro
KOHTPOJIA

1

4

1 cemecmp

OCHOBBI
TPUTOHOMETPHH.

PannannbIii MeTO U3MEPEHUS YITIOB BPALICHUs U CBA3b C I'PayCHOH
Mepoi. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXIECTBA, (OpMyIIbI
CIIOJKEHUS, YABOEHUs, PE0OPa30BaHUE CyMMBbl TPUTOHOMETPHUECKUX
byHKIMi B mpousBeneHUE, peoOpa3oBaHUE  IIPOU3BENEHUS
TPUrOHOMETpHYEeCKUX  (QyHKIMH B CyMMY. IIpocTeiimue
TPUTOHOMETPUYECKUE ypPABHEHHMA U HEpaBeHCTBa. HempepeiBHbIE U
nepuonuueckue (GyHkuuu. CpolicTBa U rpadMKu CHHYCa, KOCHUHYCA,
TaHIeHca M KOTaHTeHca.

Y, KP

CreneHy U KOpHHU.

CrenenHble GyHKIMU.

Beuucnenne W cpaBHEHHME KOpHeE. BrelmonHeHne pacyeToB ¢
pagukanamu. PelleHue umppanuoHalbHBIX ypaBHeHui. Haxoxnenue
3HauYeHMIl cTeneHell C palUMOHANbHBIMM IOKazarensiMu. CpaBHEHUE
creneHel. [Ipeobpa3zoBaHusl BIPaXKCHUM, COAEPHKAILUX CTENEHU.

Y, KP

IMoka3arenbHas u
norapudMuueckas

byHKIIY.

Haxoxnenue 3HaueHuil jorapugma o NpoU3BOIBHOMY OCHOBAHMIO.
Iepexon OT 0OAHOro OCHOBaHUS K JIpyromy. BeluuciieHue u cpaBHEHUE
norapupmoB. JlorapudpmMupoBaHue U NOTCHIUPOBAHUE BBIPAXKEHUIL.
Pemenve nokasarenbHbIX ypaBHeHuil. Pemenue norapudpmuyeckux
ypaBHeHUi. PeleHue npukiIaHbIX 3a/1ad.

Y, KP
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®dopma

Ne Haumenosanue
CozepxaHue pasaena TEKYILEro
pasnena pasnena
KOHTPOJIA

1 2 3 4

4 OneMeHTsbl YucnoBast MOCIEN0BATENBHOCTb, CIOCOOB! €€ 3anaHus, BbluuciaeHus | Y, KP
MaTeMaTH4eCKOro YIeHOB  mocienosarensHocTH.  Ilpemen  mociienoBaTeabHOCTH.
aHanusa. IIponsBomHass:  MEXaHUYECKMM M TE€OMETPUYECKHH  CMBICI

IpOU3BOJHON. YpaBHEHUE KacaTelbHOH B oOwmeMm Bupe. IlpaBuna u
(dopMmyIbl mddepenpoBanus, Tabnuia MIPOU3BOJHBIX
sneMeHTapHblX (yHkuui. HccienoBaHue GYHKIMU C IIOMOLIBIO
npous3BogHoi. HaxoxaeHrne HauOoNIbIIEro, HAUMEHBIIEr0 3HAYEHUs U
SKCTpeMallbHbIX 3HaueHui (yHkuuu. MHTerpan u nepBooOpasHas.
Teopema  Hblotona—Jleii6nuna. IlpumeHeHue  uHTErpama K
BBIYUCIIEHHUIO (PU3UUECKHUX BEIMYMH U IJIOMIAACH.
2 cemecmp

5 OneMeHTsbl Hcropuss pas3Butus KOMOMHATOpUKH, Teopuu BeposTHocTed u | Y, KP
MaTeMaTHYeCKOU CTaTUCTUKM U MX pOJIb B Ppa3IMUHBIX cdepax UeIoBeueCKon
CTaTUCTHUKH, KHU3HEEATEIbHOCTH. IIpaBuna KOMOMHATOPUKH. Pemenne
KOMOMHATOPUKH U KOMOUHATOpPHBIX 3amad. Pa3sMelleHus, cCOYeTaHUs U INEPEeCTaHOBKU.
Teopuu BeposiTHocTed | bunom Helorona u Tpeyronbuuk Ilackama. Ilpuxianssle 3agaqm.

Knaccudeckoe onpenelieHUE BEPOATHOCTH, CBOMCTBA BEPOSTHOCTEM,
TeopeMa O CyMME BEPOATHOCTEH. DBbluncieHHE BepOATHOCTEN.
Ilpuxnaguele  3amaun.  IlpencramneHue  YHMCIOBBIX — JaHHBIX.
IIpuxnagHele 3a1a4H.

6 VYpaBHeHus, Kopuu ypaBHenuil. PaBHOCwibHOCTH ypaBHeHuiH. IIpeoGpaszoBanue | VY, KP
HEPABEHCTBA U UX ypaBHeHUH. OCHOBHBIE IIPUEMbl pELICHUS ypaBHEHUH. Pemenue
CHCTEMBI. cUCTeM ypaBHeHUi. lcronp3oBaHue CBOHCTB U rpaUKOB (YHKIMIA

JUIsl pELICHNs] YDaBHEHUI U HEPAaBEHCTB.

7 AKCHOMBI B3aumHOEe  pacnonoxkeHue OByX INpAMBIX B npocrpaHcTse. | Y, KP
CTEPEOMETPUH. IlapannensHocTs  mpssMOM M Iiockoctd.  llapamnensHOCTB
ITapannensHOCTD 1 mwiockocrel.  IlepneHIUKyIIpHOCTD  NPSAMOA U IUIOCKOCTH.
NepHeHIUKYIApHOCTh | [lepneHauKynAp U HakIOHHAs. YTOl MEXAY NPAMOW U IUIOCKOCTBIO.
HpPSIMBIX U JIByrpaHHblii yron. Yron Mexay mIockocTaMu. IlepnenauKymsapHOCTb
IJIOCKOCTEN JIBYX IJIOCKOCTEH.

8 MHororpaHHUKH IIpuszma. Ilpsimas m HakinonHas npusMa. IlpaBunbHas npusma. | Y, KP

Mapannenenunen. Ky0. Ilupamupa. IlpaBuibHas — mupamuia.
Veeuennas mupamupa.  Terpasnp. Cummerpuu B Kybe, B
napajenenunene, B npusme u nupamuyge. Cedenus kyba, IpU3Mbl U
OUPaMUJBL.

9 Bekropel n Bexkropsl. JlelictBus ¢ Bekropamu. Jlexkaprosa cuctema koopaunat B | Y, KP
KOOpPIUHATHI B HOPOCTPAHCTBE.  YPAaBHEHHE OKPYKHOCTH, Cdepbl, IUIOCKOCTU.
IIPOCTPAHCTBE Paccrosune Mexny Toukamu. JIeHCTBHA C BEKTOpaMH, 3aJaHHBIMHU

koopauHaramy. CKanspHOe IPOU3BEICHUE BEKTOPOB.

10 Humsap. Konyec. umuuanp u koHyc. YcedeHHbI koHyc. OcHOBaHue, BbicoTa, OokoBas | Y, KP
[Hap HOBEPXHOCTb, 00pa3yromasi, pa3Beprka. OceBble CEUECHUS U CEUEHMUS,

napasuenbHble ocHoBaHuto. Ilap u cdepa, ux ceuenus. KacarenbHas
IUIOCKOCTh K cdhepe.
11 O0beMsI Tel O0beM U ero usmepenue. Murerpanbas popmyna oobema. @opmyisr | Y, KP

o0beMa Ky0Oa, IPAMOYToJIbHOIO MapaJuleIenuIeNia, IpU3MBbl,
muHapa. ©opMyibl 00beMa IUpaMuAbl U KoHyca. DopMyIIbl
IJIOIA/M [TOBEPXHOCTEH 1umuHpa u koHyca. @opmyinsl o0beMa
miapa u miomanu chepsl.

Ipumeuanue: T — mecmuposanue, P — nanucanue pepepama, Y — ycmuuiii onpoc, KP — koumponvnas paboma

2.4.4. Conepxanue caMOCTOATEJIbHON padoThI
(IIpumeprovie memot pehepamos (00K1a008), uccied06amenbCKux nPoeKmoas)

1. HenpepriBHbIE 1p00OH.
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[IprMeHeHHE CI0KHBIX NPOLIEHTOB B 3KOHOMUYECKUX pacyeTax.
[TapannenpbHO€ MPOEKTUPOBAHUE.
CpenHue 3Ha4eHUS U UX IPUMEHEHNE B CTATUCTHUKE.
BekTopHoe€ 3a1aHnE MPSAMBIX U IIOCKOCTEW B IPOCTPAHCTBE.
CrnoxeHre rapMOHMYECKUX KoieOaHuH.
I'paduueckoe perieHne ypaBHEHUN 1 HEPABEHCTB.
[IpaBUIIBHBIE M MOTYIPABUIBHBIE MHOTOTPAHHUKH.

9. Konuueckue ceyeHus: U X IPUMEHEHHUE B TEXHUKE.

10. ITonstue nuddepeHnrana 1 ero NPUIOKEHHUSL.

11. Cxembl NOBTOPHBIX UCHIBITAaHUN bepHymn.
HccnenoBanue ypaBHEHUH U HEPABEHCTB € IAPAMETPOM.

NN AP

2.4.5. llepevyeHb y4eOHO-METOANYECKOT0 00eceuyeHHs JJIsi CAMOCTOSITeIbHOH PadoThI
00y4aouUXCcH N0 JUCUMUILIUHE

CamocrosiTenbHas paboTa CTyI€HTa B IIPOLIECCE OCBOCHUSI TUCIUIUINHBI BKIIOYAET:

-M3y4€HHE OCHOBHOM U JOMOJHUTENBHOM JTUTEpaTyphl MO KypCy;
-CaMOCTOSITEIBHOE U3y4E€HUE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHUE);
-paboTy C 3JIEKTPOHHBIMH YU€OHBIMU PECYPCAMH;

-M3y4€HHE UHTEPHET PECYPCOB;

-IIOATOTOBKY K MPAKTUYECKUM 3aHATHSM,
-CaMOCTOSITEIbHOE BBINIOJHEHHE JOMAITHUX 33JaHUM,
-MIOATOTOBKY pedepara o 0JHOU U3 TeM Kypca.

Hauanom opranuzaunuu 000l camMOCTOSITEIbHONM pabOThl JOJKHO OBITh NPUBHUTHE
HaBBIKOB M YMEHUH IpaMOTHON paboThl ¢ yueOHOM M HaydHOU JIUTEpaTypold. DTOT IMpoliece, B
NIEPBYIO OYepelib, CBsI3aH C HAXOKJIEHUEM HEOOXOJUMOM /7Sl YCIELIHOTO OBJIa/IeHNs Y4eOHbIM
MarepuaioM jureparypoid. CTyIeHT AODKEH yMeThb MOJIb30BaThesl (OHIAMU OHOIMOTEK U
CIPAaBOYHO-OUOIMOTpaPUUECKUMH U3IaHUSMU.

CryneHTsl Uil TOJHOLIGHHOTO OCBOEGHHMsSI Y4eOHOTO Kypca JIOJDKHBI COCTaBIIATh
KOHCHEKThl KaK MpHU NPOCIYIIMBAHUU €r0 TEOPETUYECKON (JIEKIMOHHOW) YacTu, TaK U IpH
MOJITOTOBKE K MpakTHUeCKUM (1a0opaTopHbIM) 3aHATUAM. JKenarenbHO, YTOOBI KOHCIIEKTHI
JIEKUMHN 3alHUChIBAJIMCH B JIOTMYECKOH MOCIEI0BaTENbHOCTH U3YUEHHS Kypca U COAEPKAIUCh B
OJTHOM TeTpaju.

Ha camocTosiTensHyto paboTy CTYIEHTOB OTBOAMTCS 78 4acoB yueOHOTO BpeMeHH (B
TOM YHCJI€ KOHCYNIbTalu 16 4acoB).

HaumenoBanue [lepeueHp yueOHO-METONMYECKOrO 00ECIEYEHUS JUCIUITIIMHBI TI0 BBITIOJIHEHUIO
pasnena CaMOCTOSITEIbHON paboThl
1. OcHOBBI 1. bammakos M. . Maremaruka: anredpa u Havajia MareMaTH4ecKoro aHajli3a, FeOMEeTpHS :
TPUTOHOMETPHUHU. yueOHUK /7151 MUCIIOJIb30BaHus B y4eOHOM mporecce o0paszoBarenbHbix yupexaeHuit CIIO Ha

6aze OCHOBHOTO OOILEro 00pa3oBaHUs C HOJNy4eHHEM CPEeIHEro obuero odopazosanus / M.
1. bammakoB. - 4-e uzm., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammakoB M. 1. Maremaruka : cOOpHUK 3a/1ad IPO(UIbHOM HAPaBIEHHOCTH : yueOHOe
rocoOue ISl CTYIeHTOB yUpEeKJIeHUi cpenHero npodeccruoHaabHoro odopasosanus / M. WL
bammakoB. - 2-e wu3m., crep. - Mocka : ML "Akagemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

2. Crenenu u xopHH. |1. Bamvako M. 1. Maremarnka: anredpa 1 Hagana MaTeMaTHYECKOrO aHANI3a, TEOMETPHUS :
CreneHHble QyHKIMY. [yueOHUK A7l UCIIOAb30BaHUS B yueOHOM Ipolecce oOpa3oBarenbHbIx yupexaenuil CIIO na
6a3e OCHOBHOrO 00IIEro 00pa3oBaHuUsl ¢ HNOJNy4eHHEM cpeHero obuero obpasosanus / M.
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1. bammakoB. - 4-e uzm., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIeoOpazoBaTeNbHble AUCHUIIAHBL). - ISBN 978-5-
4468-5988-7

2. bammakos M. . Maremaruka : cOOpHUK 3a/1ad IPO(UIbHOM HAlIPaBIEHHOCTH : yueOHOe
rocoOue ISl CTYIeHTOB yUpEeXJIeHUi cpenHero npodeccuoHaabHoro odpasosanus / M. W
bammakoB. - 2-e u3m., crep. - Mocksa WL "Axkamemusa", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIeoOpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

3. Iloka3arenpHas 1
norapudmudeckast

byHKIMY.

1. bammaxoB M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4eCKOro aHaaKu3a, TeOMeTpUsl :
yueOHUK A7l UCTIOb30BaHKs B yueOHOM IpoLecce oOpa3oBarenbHbIx yupexaenuil CIIO na
6aze OCHOBHOTO OOILEro 00pa3oBaHUs C IOJNy4eHHEM CpelHero obuero odopazosanus / M.
. bammakoB. - 4-e usm., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bamvakos M. M. Maremaruka : cOOpHUK 3a/1ad IPO(UIbHOM HalPaBlIeHHOCTH : yueOHOe
ocoOue AJsl CTYNEHTOB YUPeKJEeHUH cpenHero npodeccuoHanbHoro obpasosanus / M. H.
bammakoB. - 2-e wu3m., crep. - Mocksa WL "Axkamemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

4. Di1eMeHTHI
MaTeMaTHYeCKOro
aHanu3a.

1. bammaxos M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4eCKOro aHaau3a, TeOMeTpusl :
yueOHUK A7l UCTIOIb30BaHKs B yueOHOM Ipolecce oOpa3oBarenbHbIx yupexaeHuil CIIO na
6aze OCHOBHOrO OOILEro 00pa3oBaHUs C HOJNy4eHHEM CPEeIHEro obuero odopazosanus / M.
. bammakoB. - 4-e usm., crep. - MockBa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammakos M. M. Maremaruka : cOOpHUK 3a/1ad IPO(UIbHOM HAPaBIEHHOCTH : yueOHOe
ocoOue Al CTYyIEHTOB YUPeXJEeHUH cpenHero npodeccuoHanbHoro odpasosanus / M. WM.
bammakoB. - 2-e wu3m., crep. - Mocksa WLl "Axkamemusa", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIeoOpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

5. DJIEMEHTBI
MareMaTHYeCKOM
CTaTHCTHKH,
KOMOMHATOPHKH U
TCOpUH BEPOSTHOCTEH

1. bammaxoB M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4eCKOro aHaau3a, TeOMeTpUsl :
yueOHUK A7l UCTIOIb30BaHKs B yueOHOM Ipolecce oO0pa3oBarenbHbIx yupexaenuil CIIO na
6aze OCHOBHOrO OOILLEro 00pa30BaHUs ¢ MOJydeHHEM CpeqHero obuiero odpazosanus / M.
. bammakoB. - 4-e usm., crep. - MockBa : ULl "Axagemusa", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIeoOpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammakos M. M. Maremaruka : cOOpHUK 3a/1ad IPOQUIbHOH HalIPaBIEHHOCTU : yuyeOHOe
ocoOue Al CTYIEHTOB YUPeKJEeHUH cpenHero npodeccuoHanbHoro odpasosanus / M. WM.
bammakoB. - 2-e u3m., crep. - Mocksa WL "Axkamemusa", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

6. YpaBHEHUs,
HEepaBEeHCTBA U UX
CHCTEMBI.

1. bammaxoB M. 1. Maremaruka: anreOpa U Hadaja MaTeMaTH4eCKOro aHaanu3a, TeOMeTpusl :
yueOHUK A7l UCTIOIb30BaHKs B yueOHOM Ipolecce oOpa3oBarenbHbIx yupexaeHuil CIIO na
6aze OCHOBHOrO 0OOILLEro 0Opa30BaHUs ¢ MOJydeHHEM CpeJHero oduiero odpazosanus / M.
1. bammakoB. - 4-e u3m., crep. - Mocksa : ULl "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIeoOpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-5988-7

2. bammakos M. M. Maremaruka : cOOpHUK 3a/1ad IPO(QUIbHOM HalIPaBIEHHOCTU : yuyeOHOe
ocoOue Al CTYIEHTOB YUPeKJeHUH cpenHero npodeccuoHanbHoro odpasosanus / M. H.
bammakoB. - 2-e u3m., crep. - Mocksa WL "Axkamemusa", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble TUCHUILIMHBL). - ISBN 978-5-
4468-6567-3

7. AKCUOMEI
CTepeoMeTpUH.
[lapaiienbHOCTh U
[epIEeHANKYIIIPHOCT
PSIMBIX U
[JI0CKOCTEeH

1. Maremaruka: anrebpa 1 Hauasa aHanusa, reomerpus. I'eomerpus. 10-11 xiaccel. ba3oBblil
1 yDIyOJIeHHBI ypOBHU : ydeOHUK Uil oOlieoOpa3oBaTenbHbIX opranuzauuii / JI. C.
/AranacsH, B. @. Byry3os, C. b. Kagomues u ap. - 4-e uza. - M. : IIpocsemenue, 2017. - 255
c.: wi. - MI'Y - mxone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadala MAaT€MaTHYECKOrO aHaiM3a, reoMeTpus. Anrebpa u
Hadajla Maremarudeckoro aHammza. 10-11 xiaccel. ba3oBblif u  yriyOneHHbIH ypOBHU:
yueOHUK 111 001ieo0pa3oBaTenbHbIX opranusauuii / Amimos I A. u gp. - 5-e u3g. - M. :
[Tpocemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

8. MHOrorpaHHUKH

1. Maremaruka: anrebpa 1 Hauasa aHanusa, reomerpus. I'eomerpus. 10-11 xiaccel. ba3oBblil
1 yrIyOJeHHBI ypOBHU : ydeOHUK Uil oOmeoOpasoBaTenbHbIX opranusauuid / JI. C.

AranacsH, B. @. Byrysos, C. b. Kagomues u ap. - 4-e uza. - M. : Ilpocsemenue, 2017. - 255
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c.: wi. - (MI'Y - mikone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadajla MAaT€MaTHYECKOrO aHaiM3a, reoMeTpus. Anrebpa u
Hadajla Maremarudeckoro aHammza. 10-11 xiaccel. ba3oBblif u  yriryOneHHbIH ypOBHH:
yueOHUK 111 001eo0pa3oBaTenbHbIX opranusauuii / Amimos I A. u gp. - 5-e u3n. - M. :
[Tpocemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

9. Bekropsl U 1. Maremaruka: anrebpa 1 Hauasa aHanusa, reomerpus. I'eomerpus. 10-11 xiaccel. ba3oBblil
KOOpJIUHATHI B 1 yDIyOJIeHHBI ypOBHU : ydeOHUK Uil oOlieoOpas3oBaTenbHbIX opranusauuii / JI C.
[IPOCTPAHCTBE /AranacsH, B. @. Byrysos, C. b. Kagomues u ap. - 4-e uza. - M. : IIpocsemenue, 2017. - 255

c.: ui. - (MI'Y - mikone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hadajla MAaT€MaTHYECKOrO aHaiM3a, reoMeTpus. Anrebpa u
Hadajla Maremarudeckoro aHammza. 10-11 xiaccel. ba3oBblif u  yriyOneHHbIH ypOBHH:
yueOHUK 111 001eo0pa3oBaTenbHbIX opranusauuii / Amimos I A. u gp. - 5-e u3n. - M. :
[Ipocemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

10. Humunap. Konyc. |1. Maremaruka: anredpa U Hauana aHanusa, reomerpus. [eomerpust. 10-11 knaccsl. bazoBblit
Lap 1 yrIyOJIeHHBI ypOBHU : ydeOHUK Uil oOleoOpasoBaTenbHbIX opranusauuid / JI. C.
/AranacsH, B. @. Byrysos, C. b. Kagomues u ap. - 4-e uza. - M. : IIpocsemenue, 2017. - 255
c.: ui. - (MI'Y - mikone). - ISBN 978-5-09-046610-3

2. Maremaruka: anrebpa M Hauajla MAaT€MaTHYECKOrO aHaiM3a, reoMeTpus. Anrebpa u
Hadajla Maremarudeckoro aHammza. 10-11 xiaccel. ba3oBblif u  yriryOneHHbIH ypOBHU:
yueOHUK 111 001eo0pa3oBaTenbHbIX opranuzauuii / Amimos I A. u gp. - 5-e u3g. - M. :
[Ipoceemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

11. O6beMsbI TEn 1. Maremaruka: anrebpa 1 Hauasa aHanusa, reomerpus. I'eomerpus. 10-11 xiaccel. ba3oBblil
1 yrIyOJeHHBI ypOBHM : ydeOHUK Uil oOlieoOpasoBaTenbHbIX opranusauui / JI. C.
/AranacsH, B. @. Byrysos, C. b. Kagomues u ap. - 4-e u3a. - M. : IIpocsemenue, 2017. - 255
c.: mi. - (MI'Y - mikone). - ISBN 978-5-09-046610-3

1. Maremaruka: anrebpa 1 Hauasa aHanusa, reomerpus. I'eomerpus. 10-11 xiaccel. ba3oBblil
1 yDIyOJdeHHBI ypOBHU : ydeOHUK Uil oOlieoOpa3oBaTenbHbIX opranuzauuii / JI. C.
/AranacsH, B. @. Byrysos, C. b. Kagomues u ap. - 4-e uza. - M. : IIpocsemenue, 2017. - 255
c.: w1 - (MI'Y - mikone). - ISBN 978-5-09-046610-3

2. bammaxos M. 1. Maremaruka: anre6pa u Hadajla MaTeMaTHIeCKOrO aHalM3a, TEOMETPUS
yueOHUK AJIs1 UCTIOIb30BaHUS B yueOHOM Ipolecce oOpa3oBarenbHbix yupexaenuil CIIO na
6aze OCHOBHOro 0OILEro 00pa3oBaHUs C HOJNy4eHHEM CpegHero obuiero odpazosanus / M.

12. IloBTOpenue 1. bammakoB. - 4-e wu3n., crep. - Mocksa : HII "Axagemus", 2017. - 256 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble JUCHUIIMHBL). - ISBN 978-5-
4468-5988-7

3. bammvakos M. 1. Maremaruka : cOOpHUK 3a7a4 MPpo(UIbHON HapaBIEHHOCTH : y4eOHOe
rocoOue ISl CTYIeHTOB yUpEeKJIeHUI cpenHero npodeccuoHaabHoro odopasosanus / M. W
bammakoB. - 2-e wu3m., crep. - Mocka : MI[ "Akamemus", 2018. - 208 c. -
(IIpodeccuonanbHoe obpasoBaHue. OOIe0OpazoBaTeNbHble AUCHUIIUHBL). - ISBN 978-5-
4468-6567-3

Kpome mnepeuncieHHbIX HCTOYHUKOB IO TE€MaM CaMOCTOSITEIbHOW pabOThl, CTYIEHT
MOXKET BOCIOJIb30BaThCS DNEeKTPOHHO-OMOINOTEUHBIMU cucTeEMaMu (9BC),
npodeccuoHanbHBIMU 0a3aMu J1aHHBIX, JJEKTPOHHBIMU 0Oa3aMM NEPUOAWYECKUX W3JIaHUM,
IpYruMu MUH(OPMAIIMOHHBIMU pecypcaMu, yKazaHHbIMU B paszzene 5.4 «llepeueHb pecypcos
MH(POPMALIMOHHO-KOMMYHUKAMOHHOW ceTh «VHTepHeT», HEeO0OXOIUMBIX [UIsi OCBOCHMS
JTUCHMIUIMHBDY, BKIIOYAIOUIMA PECYpChl, JOCTYN K KOTOPBIM oOOecredeH MO JO0roBopaM ¢
npaBooOnasaresiiMi, U oOpa3oBaTeibHblE, HAy4dHBIE, CIPABOYHBIE PECYPCHI OTKPBHITOTO
J0CTyNa, HMMeloUmMe cTaryc o¢QuUUalbHbIX ((enepanbHble, OTpacieBble, YUpEXKICHUH,
OpraHM3alyii ¥ T.I.), a TAKXKe NOUCKOBBIMU CHCTeMaMH ceTu MHTepHeT i MoucKa U padoThl
¢ HeoOXonUMOM HHpOpMaLIUEH.

JUis ocBOeHHUsT JaHHOW JUCIHUIUIMHBI M BBIIOJHEHUS MPEIyCMOTPEHHBIX YueOHOM
IIpOrpaMMOM Kypca 3aJjaHMil MO CaMOCTOSITEIbHOW paboTe CTYIEHT MOXKET HCIOJIb30BaTh
clenyrolee yaeoOHO-METOAUIECKOE 00ecIeueHHE:

- METOJMYECKHE PEKOMEHJAIUH MpenoAaBareis K NPaKTUYECKUM 3aHATUSM.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'HH

Jnst peanuzanuy KOMIIETEHTHOCTHOTO IOAXOAA IPEAyCMaTpPUBAETCS MCIOJb30BaHUE
AKTUBHBIX UM MHTEPAKTUBHBIX (POPM MPOBENEHUS AyIUTOPHBIX M BHEAYAMTOPHBIX 3aHATUN C
1enblo GopMHUpOBaHMS U pa3BUTUA NPo(deccroHaNIbHBIX HaBBIKOB oOydaromuxcs. B mporecce
NIPENoAaBaHus TMPUMEHSIOTCS 00pa3oBaTebHbIE TEXHOJOTUM PAa3BUTUS KPUTHYECKOTO
MBILUIEHU I, TPOOJIeMHOE 00ydeHue, MpoeKTHOe 00ydeHue, paboTa B MaJlbIX Tpymnnax.

3.1. O6pa3oBaTebHbIe TEXHOJIOTHH NPH NPOBEAEHUH KN

W3yuaemble paszesnsl (TeMbl) JUCLUIIHHbBL TexHonoruy, NpUMeHsIEMbIE IIPU KomnuectBo
IIPOBEJICHUHM JIEKLIMOHHBIX 3aHATUH 4acoB
Pa3znen 1. OCHOBBI TPUTOHOMETPUU. AynuoBU3yalbHbIE TEXHOJIOI MU 10*
TexHonorus npo6aeMHOro 00y4YeHus
Pa3znen 2. Crenenu u kopHu. CreneHHbIe AynuoBu3yalbHbIE TEXHOJIOI MU 10*
GbyHKIMU. TexHonorus npo6aeMHOr0 00y4YeHus
Pa3nen 3. IokasarenbHas u orapudmuueckas | AyquoBU3yalbHbIE TEXHOIOTUH 11*
byHKIMU. TexHonorus npo6aeMHOro 00y4YeHus
Pa3znen 4. DneMeHTB MaTeMaTHUECKOTO AynuoBu3yalbHbIE TEXHOJIOI MU 13*
aHaIu3a. TexHonorus nNpo6aeMHOr0 00y4YeHus
Pa3znen 5. DneMeHTh MaTeMaTUUECKOM AynuoBuU3yalbHbIE TEXHOJIOIHU 5%
CTATUCTUKY, KOMOUHATOPHKYU U TEOPUH TexHonorus npo6aeMHOr0 00y4YeHUs
BEPOATHOCTEM.
Pa3nen 6. YpaBHeHUs, HEpPAaBEHCTBA U UX AynuoBu3yalbHbIE TEXHOJIOI MU 4%
CHCTEMBL. TexHonorus npo6aeMHOro 00ydeHus
Paznen 7. AkcHOMBI CTEpEOMETPUH. AynuoBu3yalbHbIE TEXHOJIOI MU 7*
IMapannenabHOCTh U NEPIEHUKYIIIPHOCTD TexHonorus npo6aeMHOr0 00y4YeHUs
IPSIMBIX U IIJIOCKOCTEN.
Pa3znen 8. MHOrorpaHHukHu. AynuoBu3yalbHbIE TEXHOJIOI MU 5%
TexHonorus npo6aeMHOro 00ydeHus
Pa3znien 9. BekTopsl U KOOpAUHATEL B AynuoBu3yalbHbIE TEXHOJIOI MU 4%
IIPOCTPAHCTBE. TexHonorus npo6aeMHOr0 00y4YeHus
Pasznen 10. Huwmunp. Konye. Ilap. AynuoBu3yalbHbIE TEXHOJIOI U 9%
TexHonorus npo6aeMHOr0 00y4YeHus
Paznen 11. O6beMbl TEN AynuoBu3yalbHbIE TEXHOJIOI MU 10*
TexHonorus npo6aeMHOr0 00y4YeHus
Pa3znen 12. IloBropenue AynuoBu3yalbHbIE TEXHOJIOI MU 6*
HWroro no xypcy 94
B ToM uiciie HUHTEpaKTUBHOE 00yueHUE 88*

3.2. O6pa3oBaTe/ibHbIe TEXHOJIOTHH NPH NPOBEACHUHN MPAKTHYECKHUX 3aHATHI
(n1adopaTopHBIX padoT)

. TexHonoruy, NpUMeHsEMBbIE IIPU § KomuecTso

3yd4aeMbIC Pa3ielbl (TeMbI) ICIHIUTHHEL IIPOBEJICHUH NPAKTUYECKHUX 3aHATHI 4acoB

Pa3znen 1. OCHOBBI TPUTOHOMETPUU. KoMnbroTepHble CUMYIIALUU 4%
I'pynmoBsle qUCKyccUuu

Pa3znen 2. Crenenu u kopau. CreneHHbIe I'pynnossle nuckyccun 4%

byHKIHIN. Pa360p KOHKPETHBIX CUTYallUii

Pa3nen 3. IlokazarenbHast u norapudmuueckas | [pynmnoBele quckyccuu 4%

byHKIHIN. KoMnbroTepHble CUMYIIALUU

Pa3znen 4. DneMeHTh MaTeMaTHUECKOro aHamu3a. | [pynmnoBele uckyccuu 4%
KoMIbloTEpHbIE CUMYIISALUU

Pa3znen 5. DneMeHTh MaTeMaTU4eCKOR I'pymnmossle guckyccun 5*
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TCXHOJ'IOFI/II/I, IMIPUMCHAEMBIC IPU

W3yuaemble paszesnsl (TEMbL) JUCLUIIMHbBL IPOBE/ICHUN [PAKTHYECKIX 3aHATHI Komauectso
4acoB

CTATUCTUKY, KOMOUHATOPUKYU U TEOPUH KoMnbroTepHble CUMYIISALUN

BEPOATHOCTEM. Pa360p KOHKPETHBIX CUTYalLlUii

Pa3znen 6. YpaBHeHUs, HEpaBEHCTBA U UX KoMnbroTepHble CUMYIIALUU 4%

CHCTEMBL. Pa360p KOHKPETHBIX CUTYallUi

Paznen 7. Akcuomsl cTepeOMETpHH. KommnbrorepHble CUMYIALUT 7*

IMapannenbHOCTb U NEPIEHIUKYISIPHOCTD Pa360p KOHKPETHBIX CUTYallUii

IPSIMBIX U IIJIOCKOCTEH.

Pa3znen 8. MHOrorpaHHuKH. I'pynnossle muckyccun 5%
KoMIblOTEpHbIE CUMYIISALUU

Pa3znen 9. BekTopsl U KOOpAUHATEL B KoMnbroTepHble CUMYIIALMU 4%

IPOCTPAHCTBE. Pa360p KOHKPETHBIX CUTYallUii

Pa3znen 10. Humunnp. Konyc. Ilap. I'pynnossle nuckyccun 8*
KoMIblOTEpHbIE CUMYIISALUU

Pa3znen 11. O6bembl Ten TpynmoBIe AuciycCHu o
KoMnbroTepHble CUMYIIALUU
Pa360p KOHKPETHBIX CUTYalLlUii

Pa3znen 12. TloBropenue Tpynmossie pCKyccHu ¥
KoMnbroTepHble CUMYIISALUN
Pa360p KOHKPETHBIX CUTYaLlUi

Hroro 10 Kypcy 62

B ToM uHcIIe MHTEPAKTUBHOE 00yueHue | 62*
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4. YCJOBUS PEAJIM3ALIMA ITPOTPAMMBbI YYEFHOM JUCITATIAIHBI

4.1. MaTepuaJIbHO-TeXHHYeCKas 0a3a, He00X0AUMAS /ISl OCYLIeCTBICHHA
00pa30BaTeJbHOIO NMPOLECCAa MO AUCIHHUIINHE

Peanmaunﬂ yqe6H0171 AUCIHUIIIIMHBI OCYHICCTBJIACTCA B CIICLIUAJIBHO 060pyI[OB8.HHOM
KaOMHETE MaTeMaTUYeCKUX JUCITUITIINH.

Oo0opynoBanne y4eOHOro ka0MHeTa: MYIBTHUMEINAIPOEKTOP, KOMIIBIOTED, JKpaH,
J0CKa MenoBas, yueOHasi MeOelb, HaIsAHbIE TOCOOMs, Y4eOHO-METOJUYECKUE MaTepuabl,
reOMETPUYECKHE MOJEIIH, CIIEnalbHas JINTeparypa, BbIXox B MIHTepHET.

4.2. [lepeyeHb HEOOXOAMMOTO MPOTPAMMHOIO 00ecreyeHust

1. 7-zip apxuBatop; (JTUIEH3Us Ha aHDI. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader npocmoTpiuk (haitaos ; (JIULEH3UA -
https://get.adobe.com/reader/?loc=ru&promoid=KIL. XME)

3. Adobe Flash Player —rpaduueckuii penakrop; (JuueH3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — opucHslif makeT; (TULEH3US -
http://www.openoffice.org/license.html)

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

6. Google Chrome - Gpaysep;(JuiieH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — oducHbIif makeT(B CBOOOAHOM JAOCTYIIE);

8. Mozilla Firefox - 6pay3ep.(nunensus - https:/www.mozilla.org/en-US/MPL/2.0/)
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5. IEPEYEHb OCHOBHOM U JJONOJHUTEJBHOM XHEBHOﬁ JIMTEPATYPbI,
HEOBXOJUMOM JIJIsI OCBOEHHUSI YYEBHOM JIUCIUILINHBI

5.1 OcHoBHas IuTEpaTypa

1. bammakoB M. M. MaremaTuka: anredpa M Hadaja MaTeMaTUYECKOTO aHallu3a,
reoMeTpus : Y4eOHMK JJis MCIOJb30BaHHMA B Y4eOHOM Tmpouecce oOpa3oBareIbHbBIX
yupexaenuit CIIO Ha 6a3e 0CHOBHOro o01ero o0pa3oBaHus € MOJIYYEHUEM CPEIHEro 00ILero
obpazoBanus / M. U. bammakos. - 4-e u3f., crep. - Mocksa : U1 "Axagemus", 2017. - 256 c. -
(ITpodeccuonansHoe oOpa3oBanue. OOmeoOpa3oBarenbHble AUCUUILINHBI). - ISBN 978-5-
4468-5988-7

2. bammakoB M. M. Marematuka : cOOpHUK 3aj1ad NpOQUIbHON HaNpaBiIeHHOCTH :
yuyebHoe rnocoOue sl CTYyIEHTOB YUpEXIAeHUN CpeqHero mnpodeccuoHalibHOro 0opa3oBaHus /
M. WU. bammakoB. - 2-e wu3a., crep. - Mocksa : ULl "Axamemusa", 2018. - 208 c. -
(ITpodeccuonansHoe obpa3oBanue. OOmeoOpa3oBarenbHble AUCUUIUIMHBI). - ISBN 978-5-
4468-6567-3

5.2 JlonosiHMTE/IbHAS JIUTEPATYPA

1. bammakoB M. 1. Maremaruka : yueonuk / M. U. bammakos. - 6-e u3n., crep. - M.
: M3marensckuii nentp "Axagemusa", 2019. - 256 c. - (IlpodeccuonansHoe oOpazoBaHue.
O61eoOpazoBarenbHble AUCUUIUIMHBL). - [SBN 978-5-4468-7888-8

2. Maremaruka: anrebpa u Hayajaa MaTeMaTUYECKOTO aHalIu3a, reoMeTpus. Anredpa u
Hauaja mMareMaTuueckoro ananu3za. 10-11 kmaccel. ba3oBblil U yriyOaeHHBI YpOBHU: y4eOHUK
st obuieobpazoBaTenbHbIX opranuzaumuii / Amumo L. A. w gp. - 5-e m3n. - M.
ITpocsemenue, 2018. - 463 c. - (PI'OC). - ISBN 978-5-09-055083-3

3. bammakoB M. . Matemaruka : yuebnuk / M. U. bammakos. - 6-e u3n., crep. -
MockBa : W3zparenbckuii nentp "Axamemus', 2019. - 256 c. - (IIpodeccuonanpHoe
obpazoBanue. O0IeoOpazoBaTeNnbHble AUCHUIUTHHBI). - [SBN 978-5-4468-7888-8

4. bammakoB M. U. Maremaruka : cOOpHUK 3a7ad NpOPUIbHON HANpPaBIEHHOCTH :
yuebHoe nocolue sl CTyIEHTOB YUpPEXACHUN cpeaHero npogeccuoHaIbHOro oOpa3oBanus /
M. WU. BbammakoB. - 6-¢ wu3a., crep. - Mocksa : ULl "Axamemusa", 2019. - 256 c. -
(ITpodeccuonansHoe obOpa3oBanue. OOmeoOpa3oBarenbHble AUCUUIUIMHBI). - ISBN 978-5-
4468-7888-8

5.3 llepuoau4eckue u3IaHusA

1. BectHuk Bosrorpanckoro rocynapcrsensoro ynusepcurera. Cepus 1. MaremaTuka.
Odusuka. (Maremarnueckas Gusuka u KoMrnboTepHoe Mmoaenupobanue) — URL:
http://biblioclub.ru/index.php?page=journal red&jid=279797;
http://elibrary.ru/contents.asp ?titleid=10018

2. CMekalika : HaydHO-TIOMYJISIPHBIHN exxeMecsuHbId skypHan / yupeautenas OO0
"Mex1yHapOIHbIM HHCTUTYT MPOMBIIUIEHHOM co6cTBeHHOCTH. - URL:
http://biblioclub.ru/index.php?page=journal red&jid=253041

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

5. MaremaTuka B BeIcuieM oOpa3oBanuu. - URL:
https://e.lanbook.com/journal/2368#journal _name

6. MaremaTtuueckue Tpyasl / Mactutyt maremaruku um. C.JI. Co6onera CO PAH
(HoBocubupck). — URL: https://elibrary.ru/contents.asp?1d=34069380

7. MareMaTn4ecKuil BECTHUK II€IBY30B U YHUBEpcUTETOB Bosro-Bsarckoro pernona
(Kupo). — URL: https://elibrary.ru/contents.asp?titleid=28395

5.4 IlepeyeHb pecypcoB HH(POPMALMOHHO-KOMMYHHUKAIMOHHOM ceTu «AHTEepHeT,
HEO0OXOIUMBIX /115l 0CBOEHHUS TUCHUILINHBI

1. OBC «YnuBepcuterckas 6ubnuoreka ONLINE» [ yueGHble, HayuHbIe 31aHU,
MEPBOUCTOYHHUKH, XYI0KECTBEHHbIE POU3BEICHUS PA3IMUHbIX U3ATEIbCTB; )KYPHAJIbL;
MYJIBTUMEINIHAS KOJUIEKIUS: ayIMOKHUTH, aynno(aiiibl, BUIEOKYPChl, THTEPAKTUBHbIE
KYPCBbI, 3KCIIPECC-TIOATOTOBKA K K3aMeHaM, MPEe3eHTAaI|H, TeCThl, KAPThl, OHJIAH-
SHIMKJIONEeANH, ciioBapH] : caiiT. — URL: http://biblioclub.ru/index.php?page=main_ub red.

2. OBC uznarensctBa «Jlanby» [ yueOHbIE, HAyYHbIE U3JaHUS, IEPBOMCTOYHUKH,
XYAOKECTBEHHBIE ITPOU3BEACHUS PA3INYHBIX U3ATEIbCTB; )KypHaubI] : cait. — URL:
http://e.lanbook.com.

3. OBC «tOpaiit» [paznen «BAIIA ITOAITMCKA: ®unuan Kyol'V (r. CnaBsHCK-Ha-
Ky06aun): yueOHuku u yueOHble nocoOus nznarenbcrsa «kOpaitr»] : caidit. — URL:
https://www.biblio-online.ru/catalog/E121B99F-ESED-430E-A737-37D3A9E6DBFB.

4. OBC «Znanium.com» [yueOHbIe, HaydHbIE, HAYYHO-IIOMYISPHBIE MaTepPHAJIbI
Pa3IMYHbIX U3ATENbCTB, KypHanbl]| : caT. — URL: http://znanium.com/.

5. OBC «BOOK.ruy [yueOnbie uznanus — komiekuus aius CI1O] : caiit. — URL:
https://www.book.ru/cat/576.

6. Hayunas snekrponnast Oubanorexka. MoHorpaduu, u3aHHbIe B U3/1aTEJIbCTBE
Poccuiickoit Akanemun EcTecTBO3HaHMS [TOTHOTEKCTOBBIN pecypc CBOOOAHOTO JOCTyMa] :
caiiT. — URL: https://www.monographies.ru/.

7. HayuHas snektpoHHast OubanoTreka ctared u myonukanuii «eLibrary.ru» [poccuiickuii
MH(GOPMALIMOHHO-aHAIUTHYECKUI TOPTaJ B 00JIACTH HAYKH, TEXHOJIOTUH, MEAULIMHBI,
oOpa3oBaHuMst; 0OJIbIIAs YAaCTh U3JaHUN — cBOOOAHOTO nocTynal : calT. — URL:
http://elibrary.ru.

8. basel nannbix komnanuu «Vct Brio» [paznen: [lepuonnueckue uznanus (Ha pycckoM
S3bIKE) BKJIIOYAET KoJuleKIMuK: M31anus no oO1iecTBEHHBIM U TYMaHUTApHBIM HayKawM;
W3nanus no nenaroruke u oOpazoBaHuio; M3nanus no nHPOpMaMOHHBIM TEXHOJIOTHUSIM;
Cratuctuueckue u3nanus Poccuu u ctpan CHI'] : caiiT. — URL: http://dlib.eastview.com.

9. KubepJlennHka : Hay4dHast 2JIeKTpOHHasi OMOJIMOTEKa [HaydHbIE KYypHAJIbI B
MOJIHOTEKCTOBOM (popmarte cBoOoiHOTO Aoctyma] : caT. — URL: http://cyberleninka.ru.

10. Eaunoe okHO ocTyna K 00pa3oBaTelIbHBIM pecypcam : enepaibHas
MH(GOPMALMOHHASI CUCTEMA CBOOOAHOTO JIOCTYIA K MHTETpaJIbHOMY KaTaJloTy
00pa30BaTeNIbHBIX HHTEPHET-PECYPCOB U K AEKTPOHHOI OMOIMOTEKE y4eOHO-METOANY €CKUX
MaTepuasoB JUIsl BCeX YpOBHEW oOpa3oBaHMsL: IOIIKOJIBHOE, o0lIee, cpeiHee
npodeccroHanbHOE, BhICIIEE, AONOIHUTENbHOE : cailT. — URL: http://window.edu.ru.
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11. ®enepanbHblil HEHTP UH(POPMAIIIOHHO-00pa30BaTEIbHBIX PECYPCOB [/71s1 0011IEerO,
CpeIHero npoQeccCHOHaNbHOIO0, TOTOIHUTEIFHOTO 00pa30BaHUS; MOJHOTEKCTOBBINA pecype
cBoOoaHOTO MocTyma] : cadT. — URL: http://fcior.edu.ru.

12.  Epunas xoyekuus HUQPOBbIX 00pa30BaTENbHBIX PECYPCOB |1 MPENOlaBaHus U
M3y4EHUsl y4eOHbBIX TUCIUIUIMH HauyajIbHOIO OOIIEro, OCHOBHOTO OOILEro U CPEIHErO
(monHOTO) 00111er0 00pa30BaHNUs; MOJTHOTEKCTOBBIN pecypc CBOOOIHOTO JOCTYyNa] : CalT. —
URL: http://school-collection.edu.ru.

13.  Od¢uuuanbHBIA HHTEPHET-NOPTA IpaBoBOi HH(popManuu. ['ocynapcTBeHHas
cucTeMa IpaBoBOM HH(POPMAIMK [[TOJTHOTEKCTOBBIN pecypc CBOOOHOTO JOCTYMA]| : CalT. —
URL: http://publication.pravo.gov.ru.

14. OHumknonenuyM [DHumkinoneauu. Cinosapu. CipaBOYHUKH : TIOJTHOTEKCTOBBIN
pecypc cBobomauoro nocrymal // 9bC «YuuBepcurerckas oubamoreka ONLINE» : cait. —
URL: http://enc.biblioclub.ru/.

15. DnexTpoHHbIH Karanor KybaHCKOro rocyiapcTBEHHOIO YHUBEPCHUTETA U (PUIIMATIOB.
— URL: http://212.192.134.46/MegaPro/Web/Home/About.

16. DnexrponHas 6ubnuoteka «Grebennikony [paznen: XKypHaibl (Ha pyCCKOM SI3bIKE)
10 PKOHOMUKE U MeHemkMeHTy| : cailT. — URL: http://grebennikon.ru/journal.php.

17. YwuranbHbIi 3a)1 : HALIMOHAIBHBIN MPOEKT cOEPEKEHHS PYCCKOM JINTEPaTyp bl
[>KypHasbl, aibMaHaxu, ra3eThl cBOOOHOTO noctyma] : caiit. — URL: http://reading-
hall.ru/magazines.html.

18. Hayunas negarornueckas snexTpoHHas 6ubnuoteka (HIIDB) [cereBas
nH(pOPMaLMOHHO-TIOUCKOBast cuctema Pocculickoit akagemun o6pazoBaHus,
MHOTO(YHKIIMOHAJIbHBINA MOJIHOTEKCTOBBIN pecypc cBoOoaHOrO noctynal : cadT. — URL:
http://elib.gnpbu.ru.

19. DnexrponHas 6ubnuoreka ['ocynapcTBeHHON MyOIMYHON HCTOPUYECKOM
oubnuorexku (I'TIMB) Poccun [moHOTEKCTOBBIN pecypc cBOOOAHOTO nocTyma] : caT. — URL:
http://elib.shpl.ru/ru/nodes/9347-elektronnaya-biblioteka-gpib.

20. dyHnaMeHTalbHas MEKTpOoHHAs Oudnmuoreka "Pycckas nmuteparypa u Gonbkiaop" —
MOJTHOTEKCTOBAsI UH(QOPMALIMOHHASI CUCTEMA [IOJHOTEKCTOBBIN pecypc CBOOOIHOIO JOCTYMA |
: caiit. — URL: http://feb-web.ru/.

21. Kynberypa.P® — nopran KynbTypHOTO Hacneaus u tTpaaunui Poccun. Kuno. Mysen.
Myssika. Teatpel. Apxurekrypa. Jluteparypa. [lepconsl. Tpagunun. Jleknnn : cait. — URL:
http://www.culture.ru.

22. TPAMOTA.PY : cnpaBouHO-UH(DOPMALIMOHHBIN HHTEpHET-TTOpTai : caiT. — URL:
http://www.gramota.ru.

23. CJIOBAPU.PY. Jlunrsuctuka B MIHTEpHETE : TMHIBUCTUYECKUI MTOPTAJ : CAWT. —
URL: http://slovari.ru/start.aspx?s=0&p=3050.

24. CnoBapb (PMHAHCOBBIX U IOPUIUYECKUX TEPMUHOB [IOJTHOTEKCTOBBIN pecypc
cBoOonHoro fnocrynal // Koncynsrantllntoc : cnpaBouHo-npaBoBasi cucteMa : 0(puLraIbHbIN
caiiT. — URL: http://www.consultant.ru/law/ref/ju_dict.

25. Kogexkceo! u 3akoHbl PO. [IpaBoBas cipaBOYHO-KOHCYIIBTAllHOHHAS CHCTEMA
[moTHOTEKCTOBBIN pecypce cBobonHoro Aoctymna] : cailT. — URL: http://kodeks.systecs.ru.

26. ®enepanbHbIN LHEHTP 00pPa30BaTEIBHOTO 3aKOHOAATENbCTBA : callT. — URL:
http://www.lexed.ru/.
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6. METOIUYECKHE YKA3AHHMS OBYYAIOIIUMCS ITO OCBOEHHMIO
JTUCHUATITAHBI

JucuuninuHa HareneHa Ha (QopMHpoBaHHE OOIIEYy4eOHBIX KOMIIETEHIUH, TAKUX Kak
CIIOCOOHOCTh ~ JIEMOHCTpAalUMKU  OOIIEHAaydyHbIX  O0a30BBIX  3HAHUM €CTECTBEHHBIX HAYK,
MaTeMaTUKU, TOHUMaHUEe OCHOBHBIX ()aKTOB, KOHIIETIIIUNA, TIPUHLUIIOB U TEOPUH.

OOyyeHue CTYIEHTOB OCYILECTBISETCS MO TPAJAULIUOHHOM TEXHOJOTHH (JIEKIHH,
MIPAKTUKHN) C BKIIOYEHMEM MHHOBAIIMOHHBIX AJIEMEHTOB.

C TOYykM 3peHHus HUCHOJB3YEMBIX METOAOB JIEKIMHU MOJAPA3AEISAIOTCS CIEAYIOUUM
oOpa3oM: HH(POPMAIIMOHHO-O0BACHUTENbHAS JIEKLIMs, I[OBECTBOBaTeNbHas, JeKIusI-Oecena,
npo0OsieMHas JIEKIHS U T. 1.

VYeTHOE M3NOKEHHE y4eOHOro marepuaja Ha JIEKIMH JOJDKHO KOHCIEKTUPOBATHCS.
Cnymarp JEKLUHI0O HY)KHO YMETh — HOJJIEP)KUBAaTh CBOE BHUMAaHHE, MOHSATh U 3allOMHUTH
yCIIBIIIAHHOE, YJIOBUTH May3bl. B mpoliecce H3mokeHUs MpernoAaBaresieM JEKUUU CTYIEHT
JIOJDKEH BBIICHUTH BCE HEMOHSATHBIE BOMPOCHL. 3alUChIBaTh COJAEP)KAHUE JIEKIIMU HYKHO
00s13aTeNIbHO — 3alMCH MOMOTAaIOT MOAAEPKHUBATh BHUMaHUE, CIOCOOCTBYIOT MOHMMAHUIO U
3alIOMMHAHUIO YCIIBIIIIAHHOTO, MPUBOJUT 3HAHUE B CUCTEMY, CIYXKaT OMOPOM AJis mepexona K
00Jjee IyOOKOMY CaMOCTOSITEIbHOMY U3y4€HHIO MPEAMETA.

MeTtonyeckue peKOMEHAalKUY 0 KOHCIIEKTUPOBAHUIO JICKIIUMNA:

— 3amUCh JOJDKHA OBITh CHCTEMHOM, MPENCTaBIsATh COOON COKpAIIEHHBIM BapUaHT
nexuuu npenonasatens. Heodxoaumo ciymars, 001yMbIBaTh U 3aIUChIBATh OJHOBPEMEHHO;

— 3aIUCh BeIETCS OYEHb OBICTPO, YETKO, 110 BO3MOKHOCTH KOPOTKUMHU BBIPAKECHUSIMU;

— He MpeKpaluas ciaymarh MpernojaBaTelisi, HyXHO 3alUChIBaTh TO, YTO HEOOXOAUMO
ycBouTh. Henb3si 3amuchiBaTh cpasy k€ BBICKa3aHHYIO MBICIb IPENOJaBaTens, cienyer eé
MOHATh M TOCJE 3TOTO KpaTKO 3amucarb CBOMMHU CJIOBAMU MJIM CIIOBaMH IpernojaBaTels.
BaxxHo, 4TOOBI B HEll He ObLI MOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, J1aThl, Ha3BaHUsI, BHIBOJIbI, ONIPE/IENIEHUS 3aUChIBAIOTCS TOYHO;

—cleyeT 0OpaTuTh BHUMAaHUE HAa O(OPMIIEHUE 3alIUCH JIEKIIMU. [ KaXKa0ro npeameTa
3aBoAMTCS oOmast TeTpajb. OTIMYHBIM OT OCTaJIbHOIO IBETa CJEIYeT BBIACNATH OTAEIbHBIC
MBICIIM M 3arojIOBKH, COKpAIlaTh OTAENIbHBIE CJIOBA U MPEUIOKEHUS, UCII0JIb30BaTh YCIOBHBIE
3HaKM, OYKBbI JIaTUHCKOTO U TpPEYECKoro ajupaBUTOB, a TaKXKe HEKOTOphle MPUEMBI
CTEHOTpa(hUIeCKOro COKpAaIEHHs CIIOB.

[IpakTryeckue 3aHATUS 0 AUCHUIIIMHE «MaTeMaTuka» IpOoBOJSATCS IO CXEME:

— YCTHBIH ONpPOC MO TEOPUH B HAYAJIE 3aHATHS;

— pabora B rpynmnax Mo pa3penieHuo pa3InuHbIX CUTYallUH 110 TEME 3aHATHUS;

— pelIeHHe MPAKTHYECKUX 3a/]ay;

— HHIUBUAYaJbHBIE 3aJJaHUs ISl TOATOTOBKU K MPAKTUYECKUM 3aHATHUSIM.

[enb npakTUYECKOro 3aHATHS - HAYYUTh CTYIEHTOB MPUMEHATh TEOPETHUECKUE 3HAHUS
IIPU PEICHNUHU MPAKTUYECKUX 3a7]ad Ha OCHOBE PEaJIbHbIX JaHHbBIX.

Ha npaktuyeckux 3aHATHAX NPEoOIafatoT CAeIYIOIINe METObI:

—  BepOanbpHbIE (Pe00Ia1atoIM METOIOM JIOJIKHO OBITh OOBSICHEHHUE);

- IpakTHYecKHe (MMCbMEHHBIE 3[aHMs], TPYIIIOBbIE 3a/1aHUs U T. I1.).

BaxHpIM 151 CTyneHTa SBISIETCS YMEHHME pPalMOHAIbHO NOAOMpaTh HEOOXOAUMYIO
yueOHyro auTepatypy. OCHOBHBIMH JIUTEPATYPHBIMU UCTOUHUKAMU SIBIISIFOTCSL:

— 6ubnuoTeunsle ¢pouabl punuana Kyol'V;

— 3JIEKTPOHHAs OMOIMOTEUHAs cUCTEMa « YHUBEPCUTETCKask OMOIMOTeKa OH-JTaiH»;

— 3JIeKTpOHHAas 6ubnmoTeuHas cucrema M3narenscrBa «JlaHby.
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[Touck kHUT B OMOIMOTEKE HEOOXOIUMO HAYMHATH C U3yYEHUS MPEIMETHOIO KaTauora u
CO3/1aHUs CIIMCKA KHUI, MOCOOUN, METOJMUECKUX MarepualioB 1o teMe uzydeHus. [Ipocmotp
KHUTM HAYMHAETCS C TUTYJIBHOIO JIUCTA, CIEAYIoLEero mocie oo6iaoxku. Ha HEM 00bYHO
IIOMEIIAOTCS BCE OCHOBHBIE JTAHHBIC, XapaKTEPU3YIOLME KHUT'Y: Ha3BaHUE, aBTOP, BBIXOJHBIE
JaHHbIE, IaHHbIE O Nepeus3nanuu u T.1. Ha o0opoTe TUTYnbHOTO JHcTa NaéTcsl aHHOTAIMs, B
KOTOPOM YKa3bIBa€TCsl TEMATHKAa BOIPOCOB, OCBEIIEHHBIX B KHUIE, ONPEHEIAETCA Kpyr
YuTaTeNIed, Ha KOTOPBIM OHA paccuuTaHa. boipmioe 3HaueHHWE MMEET NPEINUCIOBUE KHUIH,
KOTOPO€ 3HAKOMHT YUTATEJNd C JIMYHOCTBIO aBTOpa, UCTOPUEMN CO3[aHUsI KHUIH, PACKPBIBACT
conepxanue. [IpounB npenucioBre W MOJYyYUB OOIlee MPEACTABICHUE O KHHUIE, CIEAyeT
oOpatuthcsi K omiapieHuto. OIaBleHWE KHUTUM 3HAKOMUT 00y4aeMoro C COAEp)KaHUEM H
JIOTUYECKOU CTPYKTYpOM KHHIH, IMO3BOJIAET BbIOpaTh HYXKHBIA MaTepuai s uzydeHus. lof
W3JIaHNS KHUTHY TO3BOJISIET CYAUTh O HOBU3HE Marepuasia. YeM dalmie KHWra H3Ja€Tcs, TeM
0OJIBIIYI0O LEHHOCTh OHA MpeicTaBiseT. B kHUre Moryr ObITh HpUMEUYaHHs, KOTOpbIE
COJIep>KaT pa3jau4HbIE JOTOJIHUTENBbHBbIE CBeAeHUA. OHU IIe4aTaroTCsl BHE OCHOBHOIO TEKCTA U
Pa3bACHSIOT OTAENbHBIE Bompochl. [IpenmeTHble W andaBUTHBIE yKa3zaTeld 3HAYUTEIBHO
o0Jier4aroT TOBTOPEHUE U3JIOKEHHOI0 B KHUIE€ Marepuana. B KOHIle KHUTH MOXKET
pacrnonaraTbCcsi BCIOMOTaTeNbHbI MaTepuai. K HeMy OOBIMHO OTHOCATCS WHCTPYKLUH,
IIPUJIOKEHMS], CXEMBI, CUTYallMOHHBIE 3a/1a4¥, BOIPOCHI JUIsl CAMOKOHTPOJSA U T.1. Jisa
JYYIIEro MPEACTaBICHUS W 3allOMUHAHMS Marepuajia LeraecooOpa3HO BECTH 3alUCcH U
KOHCIIEKTBI Pa3JINYHOTO COACPIKAHNUSA, & UMEHHO:

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

— IIJIaH, TE3UCHI, BBITUCKY, [IUTATHI;

— KOHCIEKT, paboyast 3anuch, pedepar, T0KiIal, JeKIHUsI U T.1.

Yurate y4eOHMK HEOOXOAMMO BAYMUYMBO, BHUMATEIbHO, HE TPOIYCKas TEKCTa,
CTapasCh NOHATH KaXAYH0 (paszy, OIHOBPEMEHHO pa30upas NPUMEPHI, CXEMbI, TaOJIULIBI,
PUCYHKH, NpuBeACHHbIE B ydyeOHuke. OJHUM U3 BaXKHEHIIMX CPEICTB, CIOCOOCTBYIOIIUX
3aKpEIUICHUIO 3HAHUM, SBIAETCA KpaTkas 3aluch NPOYUTAHHOIO MaTepuana — COCTaBICHUE
KOHCHEKTa. KOHCHEKT — 3T0 KpaTKoe CBS3HOE M3JIOKEHHUE COJAEp’KAaHUS TeMbl, ydeOHUKA WU
ero yactu, 0e3 mnoapoOHOCTeM U BTOpPOCTENEHHbIX nertaneid. [lo cBoel cTpykTrype H
MOCJIEJIOBATENILHOCTH KOHCIIEKT JOJKEH COOTBETCTBOBATH IUIaHy yuyeOHHKa. [losTomMy Ba)KHO
CHayaja COCTaBUTh IUIAH, & IIOTOM IHCATh KOHCIEKT B BUJIE OTBETA HA BONPOCHI IuIaHa. Ecin
y4eOHHK pa3/ienéH Ha HeOOJbIINEe 03aIIaBJIeHHbIE YacTH, TO 3ar0JI0BKH MOXKHO pacCMaTpuBaTh
KAaK IyHKTHl IUIAHA, @ U3 TEKCTa Ka)XXAOW 4YacTH CIEAYeT 3alucarb TE€ MBICIH, KOTOpBIE
PACKPBIBAIOT CMBICII 3ar0JIOBKA. TpeboBaHuUs K KOHCIIEKTY:

— KpaTKOCTh, CKATOCTb, LIETECO00Pa3HOCTh KXKIOTO 3alMChIBAEMOTO CJIOBA;

— COZIepKATENbHOCTD 3alHMCH- 3allMChIBAEMbIE MBICIH ClIeyeT (GOpMYyIHpOBaTh KPaTKo,
HO 0e3 ymep6a miia cmbiciaa. O0bEM KOHCIEKTa, Kak MPaBUIIO, MEHbIIE U3y4aeMOro TeKCTa B
7-15 pas;

—KOHCIIEKT MOXKET OBITh KaK MPOCTHIM, TaK U CJIOKHBIM IO CTPYKTYpPE — 3TO 3aBHCHUT OT
COJIEP>KAHMS KHUTH U 1IEJIN €€ N3Y4CHHUSL.

Metoanueckne peKOMEH 1Ay 110 KOHCIIEKTUPOBAHUIO:

— MpEeXIe 4YeM HayaTb COCTAaBIATh KOHCIIEKT, HYXHO O3HAKOMUTBCA C KHUIOH,
IIPOYMUTATh €€ CHayasa 10 KOHIA, IOHATh IPOYUTAHHOE;

— Ha OOJIO)KKE TETpaJM 3allMChIBAIOTCS Ha3BaHUE KOHCHEKTUPYEMOW KHHUIU U MM
aBTOpAa, COCTABJIAECTCS IUIAH KOHCIIEKTUPYEMOTO TECTA;

— 3aMKCH JyYIlle JIeNaTh PU MPOUYTEHUU HE OJHOrO-JByX ab3alleB, a Lenoro naparpada
WIH TJIaBBI;

— KOHCIIEKTUPOBaHUE BEAETCA HE C LIENbI0 UMETh ONpeNeNEHHbIN 3amucH, a it Oosee
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IIOJIHOTO OBJIAZICHUSI COAEP’KaHWEM H3Y4aeMOIO TEKCTa, MO3TOMY B 3aIMCAX OTMEYAETCS U
BbIJIENISIETCS BCE TO HOBOE, HHTEPECHOE U HY)KHOE, YTO 0COOCHHO NMPUBJIEKJIO BHUMAHUE;

— TI0CJIE TOTO, KaK CZellaHa 3aluch CojiepKaHus naparpada, masbl, CleqyeT NepeuuTaTh
e€, 3areM CHOBa OOpaTUTbCS K TEKCTYy M TNPOBEPUTh ce0s, MPaBWIBHO JH H3JI0KEHO
COJIEp>KaHHUE.

TexHuKa KOHCIIEKTUPOBAHUS:

— KOHCHEKTUPYs KHUT'Y 00JIbIIOr0 00bEMa, 3aIIUCh CIIENYeT BECTH B 001Iel TeTpaay;

— Ha KaXIOM CTpaHHUIE CJIeBa OCTABIAIOT IOJIsI MMpHHOW 25-30 MM miid 3amucu
KOPOTKHX IIOJ[3ar0JIOBKOB, KPAaTKUX 3aME4aHHi, BOIIPOCOB;

— Ka)K1asl CTaHULA TETPAJU HYMEPYETCS;

— JUIA TIOBBIIICHHS YWUTA€MOCTH 3allUCH OCTAaBISAIOT HMHTEPBAJIbl MEXKIY CTPOKaMHU,
a03ariamMu, HOBYIO MBICTIb HAUMHAIOT C «KPacHOM» CTPOKHU;

— NPH KOHCIIEKTHUPOBAHUHU IIMPOKO HCMOJIB3YIOT PA3JIMYHBIE COKPALEHUS U YCIOBHBIE
3HaKM, HO He B yuepO0 CMbIcIy 3anMcaHHoro. PekomeHnyercs  NPUMEHSThH
oOuleynoTpeOUTeNbHbIE  COKpallleHUsi, Hampumep: M.0. — MoOxeT ObITh; Troc. —
roCylapCTBEHHbIHN; 1.0. — JOKHO OBITh U T.J.

— HE CJIelyeT COKpaliaTh UIMEHA ¥ Ha3BaHUs, KPOME OYEHB YaCTO NOBTOPSOLIUXCS;

— B KOHCIEKTe HE [OJDKHO OBIThb MEXaHHYECKOTO IMEepelnucChIBaHUs TeKcTa 0e3
IIPOJYMBIBAHHUSI €0 COACPIKAHUS U CMBICIIOBOTO aHAJIM3A.

CamocrosiTenbHass paboTa CTYIEHTOB SIBISETCS BakHeWmied Qopmoit  yuyeOHO-
Mo3HaBaTeIbHOrO0 mporecca. OCHOBHas LElb CaMOCTOSITENbHOM paboThl CTyIEeHTa NpH
V3Y4EHUH AUCLUIUIMHBI — 3aKPENUTh TEOPETUUECKNE 3HAHUS, ITOJIYYEHHBIE B X0/ JEKIIMOHHBIX
3aHATUH, a TaKke C(HOPMUPOBATH MPAKTUUECKUE HABBIKU IMOATOTOBKU B 00JIACTH MATEMATUKH.

CamocTtosTenbHas paboTa CTyACHTa B MPOLECCE OCBOCHUS JUCIUIUIMHBI «MaTteMaTuka»
BKJIFOYAET:

—  M3y4YCHHE OCHOBHOU U JOIOJHUTEIBLHOM JIUTEPATYpPHI 110 KYpCY;

—  paboTy C 2NEKTPOHHBIMU Y4E€OHBIMU pPECYpCaMU;

—  M3y4YEHHE MATEPHAJIOB IIEPUOINYECKOMN IIEUaTH, UHTEPHET PECYPCOB;

—  NOJTOTOBKY K KOHTPOJBHOU paboTe;

—  UHAUBUAYAJIbHbIE M TPYIINOBbIE KOHCYIbTAllMM 1O Haulojiee CIOKHBIM
BOIIPOCAM.

Ha camoctosTenbHyto paboTy CTYIEHTOB OTBOAUTCSA 78 4yacoB y4eOHOrO BPEMEHH.
Hauanom opranuzanuu ia1000i camMoCTOATENbHONU paboThl JOKHO OBITh MPUBUTUE HABBIKOB U
YMEHUN TpaMOTHOUM paboThl ¢ yueOHOW M HAydyHOUW JHUTEepaTypoil. DTOT mpolecc, B MEPBYIO
odyepelb, CBSI3aH C HAXOXKICHHEM HEOOXOIAMMOHN /il YCIEIIHOTO OBJaJACHHUS Y4eOHBIM
MarepuaioM jureparypoid. CTyIeHT AODKEH yMeThb MOJIb30BaThesl (OHIAMU OHOIMOTEK U
CIpPaBOYHO-OMOMUOTpapuueckuMu  u3naHusMU. CTyIeHTBbl A TOJHOLIEHHOTO OCBOEHHUS
y4eOHOro Kypca JOJDKHBI COCTaBISATh KOHCHEKThl Kak NpH HPOCIYHIMBAHUU  €r0
TEOPETUYECKOH (JEKIIMOHHO) YacTH, TaK U MPHU MOATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM)
3aHATUAM. JKenarenabHO, YTOOBI KOHCTIEKTHI JIEKIIMHA U CEMUHAPOB 3aIMCHIBAIUCH B JIOTUYECKON
IIOCJIEI0BATENBHOCTH U3YYEHUS KypCa U CONEPKAINCh B ONHOMW TeTpaau. Benenue kKoHcIeKkTa
SBJISICTCS HEOOXOAMMBIM BUIOM y4eOHOM AedaTenbHOCTH. [10CKOIbKY KOHCIIEKT:

— B IOJHOM 00beMEe OLEHHMBAETCA KaK pa3HOBUAHOCTh IMHCHMEHHOIO OTBETa Ha
M3ydaeMbl€ BOIIPOCHI,

— chayxuT 0a3oi A YCTHOTO OTBETa HAa CEMUHApe IO OAHOMY U3 BOIPOCOB
paccMarpuBaeMoro IUIAHA,

— CBEICHUS U3 KOHCIEKTAa MOT'YT BBICTYNATh B KadeCTBE MCTOYHMKA JOTOJIHEHUHN K
OTBETaM JIPYTUX CTYIEHTOB.
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Opranuzaius TEKYIIETO KOHTPOJIS 3HAHWH, YMCHHA M HAaBBIKOB OOYYaAIOIIUXCS
OCYIIECTBIISIETCS TMYTEM YCTHOTO ONPOCA, MUCHBMEHHBIX KOHTPOJBHBIX PaOOT, MOATOTOBKH
pedeparos.

Pedepar - mpomykT camMOCTOSTENBHOM pPabOTHI CTYAEHTa, MPEICTABISIIOMIUN COO0MH
KpaTKOe M3JI0KCHHUE B MUCHbMEHHOM BHUJIC MOJIyYECHHBIX PE3yJIbTaTOB TEOPETUYECKOTO aHAJM3a
OTpeNeNIeHHOW HaydHOU (y4eOHO-HMCCIIeIOBATEIbCKON) TEMbI, TJ¢ aBTOP PacKPhIBaET CYyTh
UCCIIeAyeMO# TIPOOJIeMbl, IPUBOIUT PA3JIMIHBIC TOYKU 3PEHHUS, a TAK)KE COOCTBEHHBIC B3IJISIbI
Ha Hee. Pedepar oleHUBaeTCs MO KOJUYECTBY 00OpaOOTaHHBIX MCTOYHHKOB, TIIYOWHE aHAIIN3a
po0OJIeMBbI, KaueCTBE 000 CHOBAaHUS aBTOPCKOM MO3UIIUH, ITyOMHE PACKPBITUS TEMBI.

Jis  wanmcanwss pedepara HeoOXOOUMO BBIOpaTh TEMY, COIIACOBAaTH €€ ¢
MperoaaBaresieM, o00paTh HECKOIBKO UCTOYHUKOB TI0 TEME, BHIIOJTHUTH aHAIM3 UCTOYHUKOB
0 PEIICHUIO MPOOJIEMbI, 000CHOBATH CBOKO TOUKY 3PCHHSI HA PEIICHUE TIPOOIEMBI.

®dopMoii UTOTOBOTO KOHTPOJIS SIBIISIETCS 3K3aMEH. DK3aMECHAIIMOHHBIA OHMJIET CONEPIKUT
JIBA TCOPETUYECKUX BOIIPOCA U 3aj1auy.
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7. OHEHOYHBIE CPEJICTBA JJISA KOHTPOJIA YCIIEBAEMOCTH

7.1. llaciopt ¢goHIA OLIEHOYHBIX CPEICTB

Kon xonTponupyemoit

Ne Kontponupyemsie pa3nenst (TeMbl) HaumenoBaHue onieHo4HOTr0o
n/m JACIMTUTHHBI NOMIHICTCHIIMH cpencrBa
(unm ee yacTn)
Pasziest 1. OCHOBSI TPHIOHOMETDHH. 31,33,01,02 Pedepar, konTponbHas pabora,
1. BOIIPOCHI JUIs YCTHOTO OIpoca,
TECT
Paznen 2. Ctenenu u KOpHU. 31,33,01,02 Pedepar, xonTponbHas pabora,
2. CrerneHHble QYHKIHH. BOIPOCHI AJIs1 YCTHOI'O OIIpoca,
TECcT
Paznen 3. [lokazarempHas u 31,33,35,01,02,03 Pedepar, konTponbHas pabora,
3. norapupmuyeckas GyHKIHH. BOIIPOCHI JUIs yCTHOTO OIpoca,
TECT
49 31,33,34,35,¥1,¥2,¥3,01,02,03 Pedepar, konTponbHas pabora,
4. Paspen 4. SnemexTeI BOIIPOCHI JUIs YCTHOTO OIpoca,
MareMaTH4eCKoro aHaju3a. reer
Paznen 5. DneMeHTHI 31,33,¥7,¥8,01,02
MareMaTH4YeCcKOi CTaTUCTHKH, Pedepar, konTponbHas pabora,
5. KOMOMHATOPUKH U TEOPHH BOIIPOCHI JUIs YCTHOTO OIpoca,
BEPOSITHOCTEM. TEeCT
Pa3znen 6. YpaBuenus, nepasenctBa u | 31,33,35,¥6,01,02 Pedepar, konTponbHas pabora,
6. UX CUCTEMBI. BOIIPOCHI JUIs YCTHOTO OIpoca,
TECT
Pa3nen 7. AKCHOMBI cTEpeOMeT puu. 31,33,01,02
[MapannensHOCTD U Pedepar, konTponbHas pabora,
7. MEPIEHAUKYIIIPHOCTD MPSIMBIX U BOIIPOCHI JUI YCTHOT'O OIpoca,
IUTOCKOCTEH. TeCT
Paszen 8. MHOTOrpaHHIKH. 31,33,01,02 Pedepar, koHTpONIBHAS paboTa,
8. BOIIPOCHI JUIsl YCTHOTO OIpoca,
TECcT
Paznen 9. Bexrops! u koopauHatel B | 31,33,01,02 Pedepar, koHTpONIBHAS padoTa,
9. MPOCTPAHCTBE. BOIIPOCHI JUIsl YCTHOTO OIpoca,
TECT
31,33,01,02 Pedepat, koHTponbHAs padboTa,
10. Pasnen 10. Humawnp. Konyc. IHap. Bogl)pgcm JUIs }gCTHOFO (?npoca,
TECT
Paszen 11. OBbenbi Tt 31,33,01,02 Pedepar, koHTpOIBHAS padoTa,
11. BOIIPOCHI JUIsl YCTHOTO OIpoca,
TECT
12. Paszpen 12. IloBropenue 32,Y4,¥5,¥9,04,05,06,07 Bomnpoce! ans yctHoro omnpoca,
TECT
7.2. Kpurepnu oueHKH pe3yibTaToB 00y4YeHust
Pe3y.J'II>TaTLI O6y‘{CHH${ OLICHUBAKOTCA 110 TpaI[HHHOHHOﬁ mIKajiaec:
«OTJINYHO» BBICTABJISACTCA CTYACHTY, IMOKa3aBUICMY BCCCTOPOHHUC,

CUCTCMATU3UPOBAHHBIC, FJ'IY60KI/IC 3HaHUA yqe6H0171 nporpamMmbl JUCHUILNIMHBI W YMCHHUC
YBCPCHHO NPUMCHATH HMX HA IMPAKTUKEC HIpPHU PCIICHUHW KOHKPCTHBIX 3ajay, CBO6OI[HOC n

MpaBUJIBHOC 000CHOBaHHE HIPUHATBIX pemeHHﬁ;

«XOpOoII0» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT MATE€pHa, rpaMOTHO U IIO
CYIICCTBY MU3JIaracT €ro, yMeCT IMPpUMCHSATDH MOJYICHHBIC 3HAHUA HAa MPAKTHUKE, HO JOITYCKACT B

OTBCTC UJIK B PCHICHUHU 3a/1a4 HCKOTOPBIC HETOYHOCTH,
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«YIOBJIETBOPUTEJbHO» BBICTABISIETCA CTYIAEHTY, IOKa3aBlleMy (pparMeHTapHBIH,
pa3pO3HEHHBI XapakTep 3HaHWM, HEIOCTarOYHO IMpaBWIbHbIE (HOPMYIUPOBKH 0Oa30BBIX
MOHATUM, HAPYLIECHUs JIOTUYECKOM IOCIENOBATEIbHOCTH B H3JIOKEHUM IPOTPAMMHOTO
Marepuana, HO TpU 3TOM OH BJaJeeT OCHOBHBIMU pa3lenaMu Y4eOHOH MpOorpaMMbl,
HEOOXOJUMBIMU JUIS JAJIbHEHIIEr0o OOY4E€HUS U MOXKET NMPUMEHSATh MOJIYYEHHbIE 3HAHUS IO
oOpa3iy B CTaHAApTHOW CUTYaIHH;

«HEY0BJIETBOPUTEJIbHO0» BBICTABIISIETCS CTYIEHTY, KOTOPbII HEe 3HaeT OOoJblIel YacTu
OCHOBHOTO cojiepkKaHMsl y4eOHOH mporpaMMbl JTUCHUIUIMHBI, JOMYCKAaeT IpyOble OLIMOKHU B
(GOpMYyIIMPOBKAaX OCHOBHBIX MOHSATHM AMCLMIUIMHBI U HE YMEET MCIIOJIb30BATh IMOJy4YEHHbIE

3HAHUA ITPU PCHICHUHN TUIIOBLIX MPAKTUYCCKUX 3a0a4.

7.3. OuneHO4YHBIE CPEICTBA 1JIfA NMPOBEIeHUs TeKyIel aTTecTauuu

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

- MMCbMEHHAas KOHTPOJIbHAs paboTa;
- TECTUPOBAHHE;

- 3a1uTa pedepara.

®opma Branenust T B
3HaHus Ymenus OLIEHOYHBIX
aTTecTauu (HaBBIKH) CTyJEHTa CpercTs
Yerneiii onpoc | KoHtponb 3HaHuMiA OueHka yMeHus Ouenka HaBbIKOB | OLeHKa KonTponbHeie
0 TeMaM 0 TeME paznauyath PaboThl C CIOCOOHOCTU BOIPOCHI 10
(onmpenenenus, KOHKPETHBIE KOHCIIEKTaMU OIEPaTUBHO U TeMaM
TEOpEeMbI, IIPaBUiIa) | IOHATHU, JIEKIUH 1 Ka4eCTBEHHO IPUIIAraloTCst
dbopmynupoBarh HPaKTUYECKUX oTBeuaTh Ha
ompeneneHus u 3aHATUH, C HOCTaBJICHHbBIE
IpaBuIa, y4eOHUKOM BOIPOCHL
JI0Ka3bIBaTh
TEOpEMBI
INucpmenHast Konrponb 3nanuit | OneHka ymeHus Ouenka HaBbIKOB | OLeHKa KoHTponbHbIE
KOHTPOIIbHAs 0 TeMe paznauyath PaboThl C CIOCOOHOCTU paboTsl O
pabora (onmpenenenus, KOHKPETHBIE KOHCIIEKTaMU OIEPaTUBHO U TeMaM
TEOpEeMbI, IIPaBUiIa) | IOHATHU, JIEKIUH 1 Ka4eCTBEHHO npuiaraircs (B
dbopmynupoBarh HPAKTUYECKUX oTBeuaTh Ha DOC)
ompeneneHus u 3aHATUH, C HOCTaBJICHHbBIE
IpaBuIa, y4eOHUKOM BOIPOCHL
JI0Ka3bIBaTh
TEOpEMBI
3amura Konrponb 3nanuit | OneHka ymeHus Ouenka HaBbIKOB | OLeHKa Tembl
pedepara 0 TeMe aHaJIU3UPOBATh, PaboThl C CIOCOOHOCTH K pedeparos
(oTnenbHbIE 00001mars 1 JIUTEPATYPHbIMU | CAMOCTOSTENbHOH | IIpHJIAararoTcs
BOIIPOCBHI CHCTEMATU3UPOBaTh | UCTOUYHHUKAMU pabore u aHaMU3y
Marepuana) Marepuall 1o TeMe JIMTEPATYPHBIX
HCTOYHUKOB
TectupoBanue | KoHTponb 3HaHUH OueHka ymeHui Ouenka HaBbIKOB | OLeHKa Bompocsr
0 BCEMY Kypcy HOPUMEHSATD PaboThl C CIOCOOHOCTU [IPUIIAraloTCst
TEOpETUUECKHE KOHCIIEKTaMHU OIEPaTUBHO U
3HAHUS AN JIEKIUH 1 Ka4eCTBEHHO
peleHus HPaKTUYECKUX oTBeuaTh Ha
HPaKTUYECKUX 3aHATUH, C HOCTaB/ICHHbBIE
3a/1a4 y4eOHUKOM BOIPOCHL
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IIpuMepHBbIEe BONPOCHI IS YCTHOTO ONPOCca

1 cemecmp
1. Panunannas mepa ymia.
2. CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHUCIIA.
3. OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO.
4. ®opMynbl NPUBEICHHUS.
5. ©@opMynbl CIOKEHHUS.
6. dopMynbl yIBOCHUS
7. @OpMyIbl MOJOBUHHOTO YIUIA.
8. IlpeoOpazoBaHue CyMMbI TPUTOHOMETPUYECKUX (YHKIMI B NpOU3BEIEHUE U

IIPOU3BEJICHUS B CYMMY.
9. BelpaxkeHH€ TPUTOHOMETPUYECKUX (PYHKIUI Yepe3 TaHI'€HC MOJOBUHHOTO apryMEeHTa.
10.KopHu HaTypaibHOM CTEIIEHU U3 YUCJa U UX CBOMCTBA.
11.Crenenu ¢ pannoHaIbHBIMU ITOKA3aTENSIMUA, UX CBOMCTBA.
12.Crenenu ¢ 1eHCTBUTEIBHBIMHU IIOKA3aTEIsIMH, X CBOMCTBA.
13.Jlorapu¢m uncna. OCHOBHOE JOrapu(PpMHUECKOE TOKAECTBO.
14. [lecaiTuuHble U HATypaJibHbIE JOrapU(pMBbI.
15.11paBuina geiicTBuii ¢ norapupMamu.
16.11epexon Kk HOBOMY OCHOBaHHIO JiorapugmMa.
17.CriocoObl 3a1aHHS U CBOMCTBA YHCIIOBBIX MOCIEI0BATEIbHOCTEH.
18.1loHsATHE O TpEnee MOoCIen0BaTEIbHOCTH.
19.T1lonsTHE O MPOU3BOJHON (DYHKIIMH, €€ TEOMETPUUECKUIN U (PU3NUECKUI CMBICIL.
20. YpaBHeHHe KacaTelbHOM K rpaduKy QpyHKIUU.
21.1Ipon3BoHBIE CYMMBI, Pa3HOCTH, IPOU3BEEHUS, YACTHOTO.
22.TIpou3BoHbBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKIUIL.
23. ®opmyna Herotona—JleitOnua.
2 cemecmp
1. OcHOBHbIE MOHATHA KOMOWHATOPHUKHU.
. ®opmyna Ounoma Hprotona. CBoiicTBa OWHOMHMHAIBHBIX  KO3()(PUIIMEHTOB.
Tpeyronsauk Ilackans.
3. CoObITHE, BEpOSTHOCTH COOBITHSI.
4. CroxeHHne U YMHOKEHUE BEPOSITHOCTEH.
S. PaBHOCHJIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
6. M300pakeHne Ha KOOPJIMHATHOM IUIOCKOCTM MHOXECTBAa pPEIICHUH YpaBHEHUU H
HEPABEHCTB C JByMsI IEPEMEHHBIMU U UX CUCTEM.
7. B3auMHOE pacrnoJIoKEHUE ABYX MPSMBIX B IPOCTPAHCTBE.
8. IlapamienpHOCTB NPSIMON U INIOCKOCTH.
9. IlapamienpbHOCTh IUIOCKOCTEM.
10.IIepneH AMKYISIPHOCTD MPSAMOM U INIOCKOCTH.
11.1lepneHauKysip ¥ HaKJIOHHAS.
12.¥Yron Mexay npsiMOM M TUIOCKOCTBIO.
13./IByrpaHHbIi yroia. Yroy Mexay II0CKOCTSIMH.
14.11lepneHAMKYISIPHOCTD ABYX III0CKOCTEM.
15.Bepumnsl, pedpa, rpaHd MHOTOTpaHHUKA.
16.1Ipusma. Ilpsimast u HaknoHHas npusma. [IpaBunbHas npusma.
17.1Tapannenenunen. Kyo.
18.1Iupamuna. [IpaBuiipHas nupamuaa.

N
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19. Yceuennasa nupamua.
20.Terpasap.

21.I1paBuiibHBIE MHOTOTPAHHUKH (TETpasap, Ky0, OKTadIp, TOAEKaYIP U UKOCAIIP).

22.I1IpssmoyronbHas (AeKkapToBa) CUCTEMA KOOPJIUHAT B IPOCTPAHCTRBE.
23.DopMyna pacCTOSTHUS MEXAY JBYMSI TOUKAMH.
24.VYpaBHeHus ceprl, ITOCKOCTH U MPSIMOH.

25.Bexkropsl. [[nuHa BekTopa. PaBeHCTBO BEKTOPOB.
26.CioxeHNe BEKTOPOB. YMHOKEHUE BEKTOPA Ha YHCIIO.
27.PaznoxeHue BEKTOpa 1o HaupaBJICHUSIM.

28.¥Yron mexay 1BymMs BEKTOpaMHU.

29.KoopauHaTsl BEKTOpAa.

30.CkansipHO€ TPOU3BEICHUE BEKTOPOB.

31.Hunuuap.

32.Konyc.

33.YceueHHbli KOHYC.

34.11lap u chepa.

35.KacatenpHas INIOCKOCTB K cdepe.

36.06beM u ero usmepenue. Murterpanbuas popmyna oobema.

37.Dopmynbl 00beMa Kyda, MPSMOYTOJILHOTO NMapajuieNenunena, IpUu3Mbl, LIUIUHAPA.

38.Dopmynbl 06beMa TUpaMUIbl U KOHYCA.
39.Popmynbl IIIONIAAN OBEPXHOCTEN LWIMHIPA U KOHYCA.
40.Dopmynbl 06beMa 1apa H miomanu chepsl.

IIpuMmepHbIe TeMbl pedepaToB (10KJIAA0B), HCCIEI0BATEIbCKUX POCKTOB

HenpepriBHble 1poOu.

[IprMeHeHHE CI0KHBIX NPOLICHTOB B 3KOHOMUYECKUX pacyeTax.
[TapannenbHO€ MPOEKTUPOBAHMUE.

Cpennue 3Ha4eHMS U UX IPUMEHEHNE B CTATUCTHUKE.
BekTopHOE€ 3a1aHnE MPSAMBIX U IIOCKOCTEW B IPOCTPAHCTBE.
CrnoxeHne rapMOHMYECKHUX KoieOaHu.

I'paduueckoe perieHne ypaBHeHUN 1 HEPABEHCTB.
[IpaBUIIBHBIE M MOTYIPABUIBHBIE MHOTOTPAHHUKH.
Konunueckue ceueHns 1 uX NpUMEHEHHUE B TEXHUKE.

10. ITonstue nuddepeHnmana 1 ero NPUIOKEHHSL.

11. Cxembl NOBTOPHBIX UCHIBITAaHUM bepHymn.
12.MccnenoBanue ypaBHEHHH U HEPABEHCTB C TAPAMETPOM.

PR R D=

IIpuMepsI TECTOBBIX 3aJaHUH

1. Beruucnuts sin(—30°)

2 2

1 2 1 3 ﬁ 4 ﬁ
2 2

2. Pemmth ypaBHeHHE 2COS X = V3

2

T T "
ig+27m,neZ i§+27m,neZ =D §+27m,neZ

3. Haiitu npousBogHyr0 QyHKIMH y = %x“ -3x* +2x-1
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y':10x3—15x+x2 2 y':lx5_x3_x+x 3 y’:10x3—6x+2 4 y’=5x3—5x+x2
2

4. Haiit yrinoBoii KO3 QHUIUEHT KacaTeIbHOM, TPOBEICHHOH K rpaduKy (yHKIUU
f'(x)=4x’ —6x*> +9 B TOUKE X, =1

1]1 [2]2 [3]0 [ 4] -1
5. Bri6epute nepsoobpasayro g pyakmun f (X) =4x —1
6. Brrumcimre wHTETpANT ICOS xdx
0
1|7 [2]0 3] 1 [4]2
7. B norepee u3 25 6uneroB BeIUTPHIBaeT 7. KakoBa BEpOATHOCTH TOTO, YTO Haylady
KYIUICHHBIH OMJIET MPOUrpaeT?
1|25 218 3] 7 4] 25
18 25 25 7
8. bpocator Tpu monetsl. KakoBa BeposITHOCTH TOTO, YTO BBINAAYT ABa OpJia U OJHA pelKa?
13 2105 3(10,125 41
2 3
1 X
(—) <3
9. VYkaxuTe MHOKECTBO PEIICHUN HEPABEHCTBA 27 .
1 | 2 | 3 | 4 |
—00;— —00; —— ——;+0 ——; 400
3 3 3 3
y=log, (x— _1':]
10. Haiimute o6macTs onpenencaus GyHKIUU i
1] [0:1 [2] (0: D) [ 3] (o0 0) U (L +oc] 4] (—oo; 0] U[L: +0)
11. HaiiguTe 3HaUeHHE BBIpaXKEHUS V625 ++/16 —4/40 —+/25
Ll 4df5+9 2| 3351 31335 +9 4 7351
12. CxansipHOE IPOU3BEACHUE BEKTOPOB g( —3,2,2) U h(2,-3,5) PABHO
1]-4 21-3 312 4] -1
13. Haiitu anamerp 1mapa, €civ ero oobeM paBeH 25367[ .
18 2| T 3|9 4| 3n
3
14. Jl;mmHa OKpYKHOCTH OCHOBaHUS KOHYyca paBHa 3, oOpasyromas paBHa 2. Haiinure minomaas
0OOKOBO MOBEPXHOCTH KOHYCA.
13 216 3112 415
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IIpuMmepHbIe 3a1aHUs /IS KOHTPOJIBHBIX padoT
[IpumepHsble 3a1aHus A1 KOHTPOJIbHOU padoThl o Teme 1.1.
Tpuronomerpuyeckue GyHKIMH

1. Brruucaure:

a) sin %“;

6) tg

B) COS g- - ctg %;

r) tg %’t cos 374“ + ctg (—%) sin %;

) sin 510° — sin 270° ctg 270°.

sin®t

24 . S v
2. Yaopocrure BhIpaskeHme cos’ ¢ T2 (1) ctat’

3. Pemure ypaBHeHUe:

a) sint = %;

6) sin (g + t) - —é.

[IpumepHsble 3a1aHus A1 KOHTPOJIbHOU paboThl mo Temam 3.1, 3.2.
[TokazarenbHble PYHKLIMHU, ypaBHEHUs], HEPABEHCTBA.
Jlorapudmsl, norapudpmuueckre QyHKIUN, ypaBHEHMs], HEPAaBEeHCTBA

1. Peummre ypaBHEeHUS:

a]ﬁ-35‘=é:

6) 9+ 6 - 3*' — 15 = 0.

2. Beruucnure:
a) 103‘5(64-'4'3}:
6) 25'" "=,
3. Tlocrpoiire rpaduk GpyHKIUM:
a)y=log,x + 2;
2
6) y = log, x*.

4. Pemmwmte YpaBHCHHS:
a) logg(x + 3) =2 - log, (2x + 1);
6) logix — 2log,(3x) — 1 = 0.

5. Pemmre HEpaBEHCTBO:

log, (x + 3) > -2.
2

36



[IpumepHble 3a1anus 1)1 KOHTPOJIBbHOM paboTh! o Teme §.1.
[Ipusma. [Tapannenenumnen

CTopoHa OCHOBaHHUS IMPABUJIb-
HOH TPeyroJIbHON IpPHU3MBbI paB-
Ha 6 cM, a AuaroHajan GOKOBOI
rpasn paBHa 10 cm. Haiigure
maomas OOKOBOM M IIOJHOM
MOBEPXHOCTEN NMPU3MBI.

OcHoBaHHe MPAMOI NMPUIMBI —
poM6 CO CTOPOHOI 5 CM ¥ TYIBIM
yraom 120°. BokoBaa mnoBepx-
HOCTb NPHU3MBLI MMeEEeT ILIOIAAb
240 cm?. Hafigure niomanb ce-
YeHUs NPU3MbI, I1POXOAALIETO
uyepe3 OOKOBOe pebpo M MeHb-
TIYyI0 JUArOHAaJb OCHOBAHHA.

Bce 60KOBbIe I'DaHM HAKJIOHHO-
ro mapajjejenunena — pomObI
¢ octpeiM yriom 30°. Haiigure
mwIonaab O0KOBOH ITOBEPXHOCTH
napaJijiesieliuiesa, eCju ero Bhi-
cora paBHa 2V2 cM, a GoKOBoe

pebpo o6pasyerT ¢ IJIOCKOCTHIO
OCHOBaHHUA yroJ 45°,

JduaroHans IpAMOYTOJBHOIO Ia-
pajesenumnena paBHa 25 cMm, a
JuaroHasjab OJHOH M3 ero rpa-
Hel — 24 cm. Haifinure pauny
pebGpa, NEepHeHAHUKYIAAPHOTO K
JNAaHHOM TpaHH.

Huaronasnan NIPAMOYTOJLHOIO
napajiiejgenuiiena obpasyer ¢
IBYMs €ro rpaHsiMH, MMEIOIH-
MU obuiee pebpo, paBHBIE YIJIbI.
Hokaxxure, 4To rpaHp, HepIlieH-
JUKyJIsipHas K obmemy pe6-
Py, — KBajapar.

Pe6po xy6a ABCDA B ,C D, pas-
HO a. ITocTpoiiTe ceueHune Kyba,
npoxojsiiee yepes Touku B, A
u C, 1 HA|AUTe ero ILJIOIAb.

BoxoBoe pe6po npaBHJIBHOH Tpe-
yroapHOM mpuaMsel paBHO 9 cM,
a JauaroHajgb OOKOBOH TIpaHU
paBHa 15 cm. Hatfigure nioma-
AN OOKOBONl M IOJMHOH ITOBEPX-
HOCTEH IIPHU3MHI.

OcHoBaHME NIPAMOI NMPU3MbI —
poM6 ¢ ocTpriM yriom 60°. Bo-
KOBOe pedpo Npu3MBI PaBHO
10 cM, a nuomagsr GOKOBOM IO-
BepxHocTH — 240 cm?. Haitau-
Te MJIOLAAb CEYEeHHS IIPHU3MBI,
[IPOXOAAILIEro dYepe3d OGOKOBOe
pedépo M MEHBIIYI0 AMaroHAaJIb
OCHOBaHMA.

IIBe 60KOBBIE TPAHU HAKJIOHHOM
TPEeyroJIbHOI NpU3MBI — POMOBI
¢ octpeiM yriom 30°, a TperbdA
60KoOBafA rpaHb — KBaApaT. Bui-
coTa IpU3MBI DaBHA 4J2 cm,
a 6oxKoBoe pe6po HAKJOHEHO K
IJIOCKOCTH OCHOBaHHMA IIOJ yTI-
aom 45°. Haiiagure niomans 60-
KOBOU ITOBEPXHOCTY IIPH3MBI.

JuaroHanb OmHOM M3 TrpaHeil
IPAMOYTOJILHOTO IIapaJsijiejienu-
nena paBHa 15 cMm, a pebpo, mep-
NeHAUKYJSAPHOEe K 9TOH rpaHwm,
umeer aauHy 8 cm. Haiigure
AMATOHAJDb IapaJijielienunesa.

JduaroHansb NIPAMOYTOJBHOTO
napaJjjesenumnena obpasyer
Cc OByMsa ero pedbpaM#, BHEIXO-
AAMMMYA N3 OJHONM BepIIMHBI,
paBHBIe yribl. J[oKasKkuTe, uTO
JABe IpaHU Mmapajielenumnesa —
KBaapaThl.

B xy6e ABCDA B,C D, nuaro-
Hans paBHa d. lloctpoiite ce-
yeHHe Kyba, mMpoxojsilee uepes
Touku A, B u C,, u Haiiqure ero
IJIOIIAAb.
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7.4. OnieHOYHBIE CPeICTBa J1JIsl IPOBEeACHUS MPOMEKYTOYHOM aTTeCTaluu

Dopma IIpumepst
P 3HaHus VYMmenus Bnanenue (HaBbIKH) JInuHble KayecTBa CTYJEHTa | OLIEHOYHBIX
arTecTaluu
CpencTB
1 cemecmp
DK3ameH KonTpons Onenka ymenust | OneHka HaBBIKOB OrieHKa Crroco0OHOCTH Bomnpocsr:
3HAHUS MOHUMATh JIOTHYECKOT0 IPaMOTHO M YETKO M3JIararhb
MIPUIIaratoTCs
0a30BBIX CHELHAIILHYIO COIIOCTABJIEHUS U Marepuan
MIONIOXKEHUH | TEPMHHOJIOTHIO | XapaKTePUCTHKU OOBEKTOB
B 00acT
MATCMATHKH Onenka ymenust | OneHka HaBBIKOB OrieHka CrrocooOHOCTH Bagaun
periarpb JIOTHYECKOTO MBIIIUICHHS IPaMOTHO M YETKO M3JIararth | IpHUJIararorcs
TUIIOBBIE 33J1a4M | TIPU PELICHUH XOJl pelIeHUs
B o0yacT MaTreMaTHYeCKHX 3a1a4 MaTreMaTHYeCKUX 3a1ad U
MaTeMaTHKU HUHTEPIPETUPOBAThH
Ppe3yabTaThl
2 cemecmp
DK3ameH KonTpons Onenka ymenust | OneHka HaBBIKOB OrieHKa CrrocoOHOCTH Bomnpocsr:
3HAHUS MOHUMATh JIOTHYECKOT0 IPaMOTHO M YETKO M3JIararb
MIPUIIaratoTCs
0a30BBIX CHELHAILHYIO COIIOCTABJIEHUS U Marepuan
MIONIOKEHUH | TEPMHHOJIOTHIO | XapaKTePUCTHKU OOBEKTOB
B 00acT
MATCMATHKI Onenka ymenust | OneHka HaBBIKOB OrieHKa CrrocoOHOCTH Bagaun
periarpb JIOTHYECKOTO MBIIIUICHHS IPaMOTHO M YETKO M3JIarath | IpHUJIararorcs
TUIIOBBIE 33/]a4M | TIPU PELICHUH XOJ pelIeHUs
B o0J1acT MaTreMaTHYeCKHX 3a1a4 MaTreMaTHYeCKUX 3a1ad 1
MaTeMaTHKU HHTEPIPETUPOBATH
Ppe3yabTaThl

7.4.1. IlpuMepHbIe BONPOCHI IJIs MPOBEIeHUS MPOMEKYTOYHOM aTTecTaluu (IK3aMEHOB)

AN AW -

9.

Panuannas mepa yra.
CuHYyC, KOCUHYC, TAHT'€HC Y KOTaHI'€HC YHCIIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyIbl IPUBEAECHUS.
DOopMyIIBI CIOKEHUS.
@opMyIbl yABOEHHUS
@opMyIIbl TOJIOBUHHOTO YIVIA.

[IpeoGpaszoBanue

CYMMBI

IIPOU3BEJICHUS B CYMMY.
BripaskeHre TpUroHOMETpUUECKUX (DYHKIIMIA Yepe3 TAHTeHC MOJIOBUHHOTO apryMEHTa.
10.KopHu HaTypanbHOW CTENEHN U3 YKCJIA U UX CBOMCTBA.
11.Crenenu ¢ pallMOHAIBHBIMH IOKA3aTENsAMH, UX CBOUCTBA.
12.Crenenu ¢ 1eCTBUTENBHBIMU [TOKA3ATENIIMH, UX CBOMCTBA.
13.Jlorapudm uncna. OcHOBHOE JIoTapU(PMUUECKOE TOXKIECTBO.
14. [lecaTuuHbIE U HATYpaJIbHbIE JOTapU(PMBIL.
15.11paBuna neiicTBuii ¢ norapudmamu.
16.1lepexoq kK HOBOMY OCHOBaHUIO Jorapudma.
17.Cnoco6s! 3a1aHus U CBOICTBA YMCIIOBBIX MOCIIEI0BATEIbHOCTEH.
18.I1onsTHE O MpEnesne NoCneI0BaTEIbHOCTH.
19.11oHsTHE O IPOU3BOAHON (PYHKIIMH, €€ TEOMETPUIECKUNA U PUBNUECKUN CMBICIL.

1 cemecmp

TPUTOHOMETPUYECKUX (PYHKIUH B

38

MMpOU3BCACHUC U




20.YpaBHeHHE KacaTeNbHOH K TpaduKky QpyHKIUH.
21.1IponsBoaHbIE CyMMBI, Pa3HOCTH, IPOU3BEAECHUS, YaCTHOTO.
22.11poun3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIMH.
23.Dopmyna Herotona—IJleitbauna.

2 cemecmp
1. OcHOBHbIE MOHATHA KOMOWHATOPHKHU.
®opmyna Ounoma Hpiotona. CpoiicTBa OMHOMHMHAIBHBIX  KO3()(PUIIMEHTOB.
Tpeyronsauk Ilackans.
3. CoObITHE, BEpOSATHOCTH COOBITHS.
4. CroxeHHe U YMHOKEHUE BEPOSITHOCTEH.
S. PaBHOCHJIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.
6. M300pakeHne Ha KOOPJIMHATHOM IUIOCKOCTHM MHOXECTBAa pPEIICHUH YpaBHEHUH H
HEPAaBEHCTB C JByMsI IEPEMEHHBIMU U UX CUCTEM.
7. B3auMHOE pacrnoJIoKEHUE ABYX MPSMBIX B IPOCTPAHCTBE.
8. IlapamienpHOCTB NPSIMON U INIOCKOCTH.
9. IlapamienpbHOCTh IUIOCKOCTEM.
10.1IepneHAMKYITSIPHOCTD NPSAMOM U INIOCKOCTH.
11.1lepneHauKyIslp ¥ HaKJIIOHHAS.
12.¥Yron Mexay npsiMOM U TUIOCKOCTBIO.
13./IByrpaHHbIi yroia. Yroy Mexay III0CKOCTSIMH.
14.1lepneHAMKYISIPHOCTD JBYX IIOCKOCTEM.
15.Bepumnsl, pedpa, rpaHu MHOTOTpaHHUKA.
16.1Ipusma. IIpsimast u HaknoHHas npusMa. [IpaBuibHas npusma.
17.1Mapannenenunen. Kyo.
18.1Iupamuna. [IpaBuiipHasg nupamuaa.
19. Yceuennasa nupamua.
20.Terpasnp.
21.I1paBuiibHBIE MHOTOTPAHHUKH (TETpasap, Ky0, OKTadap, AOACKA3IP U UKOCAIP).
22.I1IpsmoyronbHas (AekapToBa) CUCTEMA KOOPIAUHAT B POCTPAHCTBE.
23.DopMyna pacCTOSTHUS MEXAY JBYMSI TOUKAMH.
24.VYpaBHeHus ceprl, IITOCKOCTH U MPSIMOK.
25.Bexkropsl. [[nuHa BekTopa. PaBeHCTBO BEKTOPOB.
26.CioxeHNe BEKTOPOB. YMHOKEHUE BEKTOPA Ha YHCJIO.
27.PaznoxeHue BEKTOpa 1o HaupaBJICHUSIM.
28.Yron mexay 1BymMs BEKTOpaMH.
29.KoopauHaTsl BEKTOpAa.
30.CkansipHO€ TPOU3BEICHUE BEKTOPOB.
31.Hununuap.
32.Konyc.
33.YceueHHblil KOHYC.
34.11lap u chepa.
35.KacatenpHas INIOCKOCTB K cdepe.
36.06beM u ero usmepenue. Muterpanbhas popmyna oobema.
37.Dopmynbl 06beMa Kyda, MPSMOYTOJILHOTO Mapajiiesienunesa, Ipu3Mbl, [UJIMHAPA.
38.Dopmynbl 06beMa TUpaMUIbl U KOHYCA.
39.Popmynbl IIIONIAAN IOBEPXHOCTEN LIWIMHIPA U KOHYCA.
40.Dopmynbel 06beMa 1apa u miomanu chepsl.

et
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7.4.2. IlpuMepsI 32124 HA IK3aMEHBbI
[.  Pemmrte TpUroHOMETPUUYECKOE YpABHEHUE:!
c e 4 V7425 ATVE AT7-9
(V32) —s8; —; P ——; 1257 -47 — 5- 81

1
1.
V28 28 v 28

1 1 1 1 1 1 1 1 ar ar g —
92-4Z —3-16%; 252-42 -5-81%I; 92-16%—3-V125; 2¥270-30,1;
7332

2V640-3/0,1 - 3; = (V27)" -
..ul
II. Pemure nokasaresbHOE ypaBHEHUE:
Jcosx=10; 251nx=—'~f§: 251nx—ﬁ§=ﬂ; sinx —4=-5; cosx=0;
; 1 1
2sinx = —1; Z2cosx—+3=0; snx=—; cosx=——; Z2cosx—1=0.
V2 42

III. BuIuucIuTh:

log324+log3é; log48 log,2 : 10g26+10g2%; 10g236—10g29; 1g0,1+10g2i
log,1,6+log,20 . 3loz:bpqlomd . ylog.8 o 32l 10g37+10g3(%)

1
logs75 + logs s ; logi2 4 + logiz 36; log> 11 — log 44; logos 9 — 2 logos 10;

1
6210g(,5 3’8log3‘811 : 32—log318 : 10g0,18 + 10go,1 125; 510g9 (9)3; Z 10g3 81.
IV. Cokpatutb ApoOs:

k! (n+1)/ (2n+1)! m! k! (k+2)! m!
(k—1) > (n—1)> @n—1)> 3/(m-3) > 20(k=1) > (k+3) >  (m+1) >
(k+2)/(k’-4)  @Bn-1)  (a—1)

(k+3)! > (3n—=2) > (n—4) -

V. Haitgute npou3BOIHYIO:
fxF 2oL sging . (x)= x ——x *—3sinx . f(x)F 2 0-3 Se3cosx .

5 4 D) > 5 4 >

1 . 1

f(xF x5—2x4—2x2+smx; fle)Ex"—4x*-31 : f(xF 2x5—2x3—3x+28 '
VI. Beruucnure uHTErpan:

jndx 3 JD \ f . J) -
VIL % sin% : I (2+sin2x )dx 3 _z(x -3 x )dx : nsmxdx; 0 @+x’)dx

0 .

6
VII. Beruucauts (mpeaBapUTeIbHO CHENaB PUCYHOK) IUIOMAAb (UIyphbl, OTpaHUYEHHOMN
JIMHUSMH:
1) y=x® -4x+35,y=0,x=1,x=2.

T T
2) y=cosx, y=1,x= "3, x=7 .

3) y=x3, y=0, x=3.
4) y=sinx, y=0,
5) y=x>+1, y=0,
6) y=4-x%y=0.
7) y=x+2) y=0, x=0.
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8) y=3-2x-x% y=0,x=-1,x=1.
9) y=3-2x-x%, y=0,x=0,x=1.
10)y=3-2x-x% y=0,x=1,x=2.
IX. Kaxkoii u3 rpadukoB COOTBETCTBYET Kax 101 U3 QyHKIUNA?

1. y=log.x, a>1.
2. y=log.x, O<a<l.
3. y=a* 0<a<l.
4. y=sinx.
5. y=cosXx.
6. y=tgx.
7. y=ctgx.
8. y=x% 0<a<l.
9. y=x% a>1.
a) 0)
p
T :
i
\\ 1,’ \\
0 1 ’/
N L] i b [t
-1 5 >
B) r)
‘$ T
\ i
\ \
Pt 1\ 1\
T = ' T
A Py 9
]
! { t
n) e)
I
1
A i i ]
J A [ [ [
I
AT ] Fi T
%) Gl £ =
NEEP: Y, B, A4
P!
Bl
I I I
x) 3)
| ]
Hh vk
o
fenrt
A1 -l
e L1
- Fi
- 1 ]
B - =
= I A T
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X. Vkaxure, kakas U3 QyHKUUN SBISETCS YETHOU, HEYETHOU?
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XI. CrepeomeTtpusi:

1) B npaBuipHOM 4eThIpEXYroibHOW MNUpaMHUAE BBICOTa paBHa 12 cM, a BbICOTa
00KoBOM Tpanu — 15 cm. HaiiTu GoKOBOE pedpo.

2) Ilnouaas MOJHOM MOBEPXHOCTH MPAMOYTOJBLHOTO Mapauiesenurena pagaa 136 cm?,
CTOPOHBI OCHOBaHHMA paBHbl 4 cM U 6 cM. Bpuuciure o00bEM NPAMOYTOJIBLHOTO
napasuieJenuIeaa.

3) OcHoBaHHMe MUpPaMUJIbI — MPSIMOYTOJIbHBIN TPEYroJIbHUK C KaretaMu 6 ¢cM U 8 CM.
BricoTa mnuMpamuasl IPOXOAWT 4YEpe3 CEpPEeIMHY THUIIOTEHY3bl TPEYTrOJbHHKAa M paBHA
runotenyse. Haiinure 60koBbie peOpa nupaMubl.

4) OcHoBanue nupamuabl — poMO ¢ nuaroHamxsiMd 5 ¢cM U 8 cM. Beicota nmupamuist
OIyIlIEHA B TOUKY MEPECEUEHHUs ero quaroHaneil. MeHsblne O0KOBbIE T'paHU MUPAMUIbI PABHBI
5cM. HalTH 00BbEM MUPAMU/TBI.

5) Haiigure niom@anp MOJHOM MOBEPXHOCTHU TeNla, MOJIYYEHHOIO INpU BpPALLIECHUH
IIPSIMOYT'OJIBHHKA CO CTOpOHaMHM 6 ¢cM M 10 cM BOKpYr €ro ocu CUMMETPHUH, NapaJIeIbHON
OOJBIIIeH CTOpPOHE.

6) Haiigure 00b€M Tena, MOIYYEHHOTO NPU BPAIIEHUU MPSMOYTOJIBHOTO TPEYroJIbHUKA
C KaTeToM 6 cM U TunoTeny30il 10 cM BOKpyr OOJIbIIEro KaTeTa.

7) B npsimoyroapHOM napajuiesienuinesie CTOpOHbl OCHOBaHMs paBHbI 10 cM u 5 cm.

JluaroHans napajulelienumena oopasyer ¢ MIOCKOCThI0 ocHoBanus yroa 30°. Haiimure
00K0oBOE pedpo Mmapasuienenumesa.

8) Pebpo kyda paBHo 10 cm. Haittu nuaronans kyoa.
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9) Bricora xonyca 12 cm, a paauyc ocHOBaHUA paBeH 5 cM. Haiiaure oOpasyromiyro
KOHYca.

10)Haiiqute auaroHangb OPsIMOYrOJIBHOTO Mapajulefienunena, €cild €ro H3MepeHHs
paBHbL: 4;8;2.10

43



8. JOINOJIHUTEJIbHOE OBECIIEYHEHHUE JUCIHUIIJIMHbI
IIpuioxenue 1. KpaTknii KOHCIIEKT JEKLIUH

Tema 7.2. [lapanieJibHOCTh NPSIMBIX B IPOCTPAHCTBE, MPSIMOI M MJIOCKOCTH, IJIOCKOCTeH
Jlexuus 2. B3anmHoe pacnonoxeHue npsiMbIX B pocTpaHcTee. [lapamienbHOCTh MII0CKOCTEH.

[Inan mexumn
1. CkpeuBaromyecs npsiMble.
2. VYron Mexay npsiMbIMH B IIPOCTPAHCTBE.
3. [MapamnensHOCTH MIOCKOCTEH. CBOMCTBA MAapaIENbHBIX TJI0 CKOCTEH.

1. CkpenmBaronmecs mpsMbie

Ecimm nBe mpsMble mepecekaroTcs WM MapajuleibHbI, TO OHM JIieXKaT B OJIHOM IUIOCKOCTH.
OpHako B MPOCTPAHCTBE JBE MPSIMbIE MOTYT OBITH PACIOJIOKEHBI TAK, YTO OHM HE JIEKAT B ONHOM
TUIOCKOCTH, T. €. HE CYIIECTBYET TaKOH IJIOCKOCTH, KOTOpas MPOXOIUT Yepe3 00e 3TH mpsmbie, SIcHo,
YTO TaKue NPsIMbIE HE TIEPECEKAIOTCS U HE NMapauieIbHbI.

Onpedenenue. JIBe npsiMble Ha3bIBAIOTCS CKPEILIMBAIOIIMMHUCS, €CIM OHU HE JIeKaT B OJTHOM
IIJIOCKOCTH.

HarmsgHoe npeacTaBieHne 0 CKpEMBAIOIIMXCS MPSMBIX TAr0T IBE JOPOTH, OJHA U3 KOTOPBIX
MIPOXOJUT IO 3CTaKaze, a Apyrast — Moz crakanoi (puc. 19).

JlokaxkeM TeopeMy, KOTOpasi BEIpAXKaeT NPU3HAK CKPEIIUBAIOIINXCS MTPSAMBIX.

Teopema. Ecnn oiHa U3 IBYX NPSAMBIX JIEKUAT B HEKOTOPOU INTIOCKOCTH, a ApYrast npsiMast
IepeceKaeT dTy MIIOCKOCTh B TOUKE, HE JIEXKAIEH Ha IEPBOM NPSIMOM, TO 3TH NPAMBIE
CKpELIUBAIOIIUECH.

Jloka3aTenbCTBO.

Puc. 20

Paccmorpum mpsamyto AB, nexarnyro B miockoctu ?, u npsmyo CD, TiepeceKarmyn 3Ty
wiockocTh B Touke C, He nexamei Ha npsamoi AB (puc. 20). [Hoxaxem, yto AB u CD —
CKpEILMBAIOLINECS MPSMBIE, T. €. OHU HE JISKAT B OAHON TIIOCKOCTH. J[efCTBUTENBHO, €CIIH IOMYCTUTh,
yTo mpsimbie AB u CD nexar B HEKOTOPOW TJIOCKOCTH ., TO IJIOCKOCTH [ OyleT MpOXOAWTh depe3
npsiMmyro AB u touky C 1 IO9TOMY COBHAJIET C TIOCKOCTHIO 3. HOo 3TO HEBO3MOXKHO, TaK Kak MpsMast
CD He nexuT B IUNIOCKOCTU o. Teopema oka3aHa.
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Wrak, BO3MOXKHBI TPU CiTydasi B3AUMHOTO PACTIONIOKEHUS JIBYX NPSIMBIX B MPOCTPAHCTRE:
a) MPsAMBIC TIEPECEKAIOTCS, T. €. UMEIOT TOJILKO OJTHY 0011yto Touky (puc. 21, a);
0) mpsiMbIE TTAPAILICIIBHEI, T. €. JISKAT B OJTHOM TUIOCKOCTH ¥ HE Tiepecekatorcs (puc. 21, 6);
B) IPSIMBIE CKPEILMBAIOTCA, T. €. HE JIe)KaT B OAHOU TIIOCKOCTH (puc. 21, 8).

a) 6) 8)
[Mepecekaromuecs npsmMbie [MapaiienbHBIE IPSMBIE CKpeIuBaronumecs mpsMbie
Puc. 21

JIokaxeM eIe OTHy TEOPEMY O CKPEIIMBAOIINXCS MPSAMBIX.

Teopema. UYepe3 KakAyl0 W3 JABYX CKPEHIMBAIOIIMXCS MPAMBIX NPOXOAUT IIJIOCKOCTb,
napajuiesbHast APYrod IpsIMON, M IPUTOM TOJIBKO OJTHA.

JlokazarenbCcTBO

Paccmotpum ckpemmBatommecs npsimbie AB u CD (puc. 22). JlokaxeMm, 4To yepe3 npsamyio 4B
MPOXOJUT IJIOCKOCTh, NapaiviensHas npsiMoi CD, U Takas MI0CKOCTb TOJIBKO OJTHA.

[MpoBenem uepe3 Touky A npsmyio AE, mapamnensayto npsmoit CD, u 0603HadM OyKBOH O
IUIOCKOCTb, MPOX0ALIyIo yepe3 npsameie A8 u AE. Tak xak npsimas CD He JEXUT B IUIOCKOCTH OL U
napajuiesibHa npsMoit AE, nexanei B 3TO! MI0CKOCTH, To npsMas CD napainsenbHa MIOCKOCTH OL.

SIcHO, YTO MJIOCKOCTh O — EOUHCTBEHHAs IUIOCKOCTh, MPOXOASINAs depe3 mpsamywo AB u
napaiensHas npsmoit CD. B camom nerne, mobast Apyrast 110 CKOCTh, MTPOXOAsIast yepe3 npsmyro 4B,
nepecekaercst ¢ npsaMor AE, a 3HaUMT, mepeceKkaeTcs U C napauienpHoi ed mpamoit CD. Teopema
JOKa3aHa.

HarmsagHo# mimrocTpanyei 3ToN TEOpEMBI CIIyXaT BE TOPOTH, OJHA U3 KOTOPBIX MPOXOIUT IO
jcrakaze, a apyras — mnof 3ctakanoil (cMm. puc. 19). HuxkHss nopora JeXHUT B MJIOCKOCTH 3€MIIH,
MapajuieIbHON TOpore Ha dcTakaje. SICHO, YTO M 4Yepe3 JAOPOry Ha 3CTaKaje MPOXOAWT IIJIOCKOCTH,
napauiesibHast INIOCKOCTH 3€MJIH, a 3HAYUT, MapajielibHas HUXKHEH 10pore.

2. Yroa Mexay IpsIMbIMHI
JroOble ABe mepecekaromyecs MPsSMbIC JIeKAT B OJHOW IJIOCKOCTH W OOpPa3yroT dYeThIpe

HEepa3BEepPHYTHIX yriia. Eci M3BeCTeH OMH M3 3TUX YIVIOB, TO MOKHO HAWTH U APYyrHe TP yria (puc.
26). [Tycth (00 — TOT W3 YIIOB, KOTOPBII HE MPEBOCXOAMT JIFOOOTO M3 TPEX OCTAIBHBIX yIoB. Torma
TOBOPST, YTO YrOJI MEKIY TEePECEKAOIUMUCS NPSMBIMH paBeH o.. OueBuaHo,.00<°<90a.

180° — o
Puc. 26

Beenem Tenepn moHsTHE yriia MexAy ckpeumBarommmucs npsimeiMu. [lycte AB u CD — nBe
cKpemuBatonuecs npsimeie (puc. 27, a). Uepes npous3BoiabHYIO TOUKy M mpoBeneM mpsimbie 4181 u
C1D1, COOTBETCTBEHHO MapauienbHbIe TpssMbiM AB u CD (puc. 27, 0).

Ecmn yronm mexny mpsmeiMu A1B1 u C1D1 paBeH °, To OyneM TOBOPHTbH, YTO YrOJ MEXIY
CKpemuBaromuMucs npsimeiMu AB u CD paseH .
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B kadecTBe Touku M1 MOKHO B3STh JIFOOYIO TOUKY Ha OJHOW M3 CKPEUIMBAIOMIMXCS MpsiMbIX. Ha
pucynke 27, ¢ Ha npsmoit CD oTmedeHa Touka M u yepe3 Hee npoBeeHa npsimas A'B’, napaienbHast
AB. Yron mexny npsimeiMu A'B' u CD taxke paBeH .

Puc. 27

3. IMapamrenbHble IOCKOCTH. CBOWCTBA MapaICIbHBIX TIOCKO CTEN
MpI 3HaeM, 4TO €CIM JBE MJIOCKOCTH MUMEIOT OOIIyI0 TOUKY, TO OHHM IEPECEKAOTCS MO MPSIMO
(axcmoma A3). Orcroma ciemyer, 4TO JBE IJIOCKOCTH JMOO MepecekaroTcs Mo mpsmoid (puc. 28, a),
00 HE MepeceKaroTcs, T. €. He UMEIOT HU OJ{HOU o0Iiel Touku (puc. 28, 0).

A

j‘f BI\“ e
/ \“
Ird —
\ ” [3_ ) j
O \ /H 5 r_{q._____ f :
a)’ 6)

Puc. 28

Onpeoenenue. JIBe MI0CKOCTH HA3BIBAIOTCS TTAPAIUICITBHBIMH, €CITH OHHU HE TIEPECEeKAI0TCs.

[MpencraBnenne O NapaUIETbHBIX IDIOCKOCTAX JAalOT TOJM M TOTOJOK KOMHATBHI, JIBE
MIPOTHBOTIOJIOKHBIE CTEHBI, IIOBEPXHOCTH CTOJIA U TUIOCKOCTh TOJIA.

[MapannensHOCTH TUIOCKOCTEH ¢ HW o obOo3Hawaercs Tak: B o] |. Paccmorpmm mnpu3Hak
MapajuieIbHOCTH ABYX INIOCKOCTEM.

Teopema. Ecimm nBe Tmepecekaromuecss TPsSMBIE OJHOM IUIOCKOCTH COOTBETCTBEHHO
napajiesIbHBI IBYM HPSMBIM JPYTOH TUIOCKOCTH, TO 3TH TIOCKOCTH TapalIebHBL.

Joka3zaTenbCcTBo.

PaccmoTpum aBe mnockoctu B u o (puc. 29). B muiockocTa B 1ekaT nepeceKaronecs B TOUKe
M nipsimbie a W b, a B TUIOCKOCTH Ol — TIpsIMBIC a1 U by, mpudeM ai B| a1 u b || b1. Jlokaxem, 4To | o/ |.
[Tpexe Bcero OTMETHM, YTO IO MPHU3HAKY MapaIICIEHOCTH IPSMON U MIIOCKOCTH

aBlludpl|.

— e “E 5
e
B —E>a
T na
. -
Puc. 29

JlomycTHM, 4TO TIOCKOCTH 3 M O HE MapauieNbHbl. Torja OHM MepeceKaroTcs M0 HEeKOTOpOn
npsIMOii ¢. MBI IOYdHIIH, 9TO IIOCKOCTH [3 IPOXOIUT Yepe3 MPsIMYIO d, MapaUIeIbHYIO TUIOCKOCTH O,
W TIEPECeKaeT IMIOCKOCTh [3 1o mpsiMoit ¢. OTCro/a ClleyeT, 4To MPSMBIC d U ¢ TapAUICITBHBI.
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Ho mtockocTh B MpOXoAuT Takke depes MpsAMYIo b, mapauieIbHy0 TUIOCKOCTH o. [Tostomy b
B| c. Takum oOpa3oM, depe3 TOUKy M MpOXOIAT JABE MpsAMbIC a U b, mapawienbHble npsiMoii ¢. Ho 310
HEBO3MOXHO, TaK KaK 10 TEOpeMe O MapauleJbHBIX HPSIMBIX Yepe3 TOUKy M MPOXOIUT TOJIBKO OHA
npsiMasi, rapajuieNbHasi MpsIMOW c. 3HAYUT, HAIlle JOIMYIICHWE HEBEPHO M, CIIeIOBATENBHO, | o |.
Teopema nokaszana.

PaccmoTpum aBa cBOMCTBA MapauIEIbHBIX MIOCKOCTEH.

1°. Ecnu aBe mapanesibHble MIOCKOCTH ITlepecedeHbl TPeThel, TO JMHUM MX IepecedeHus
napauiebHbI.

HarnsgaeiM nonTBepsKaeHHEM 3TOTO (PakTa CIy)KaT JMHUU TEePECeUeHHs T0JIa U MOTOJKA CO
CTCHOU KOMHAThl — 3TH JIMHUU MapaJlyIeIbHBI.

Jlns  nokaszarenbcTBa JAHHOTO CBOWMCTBA PACCMOTPUM TIpsiIMBIE d W b, TIO KOTOPBIM
napajuiesibHbIe TII0CKOCTH 3 U 0L TEPEeCceKaroTCs ¢ MIOCKOCThiO B (puc. 30). JlokakeM, 4To MpsIMbIC @ U
b mapamnensHbl. DTH TPSMBIE JIEKAT B OMHOW IUIOCKOCTH (B IUIOCKOCTH Y) M HE Tepecekarorcs. B
caMoM Jiesie, €cii OBl IpsIMBIC @ B b TIepeceKaiCh, TO MIOCKOCTH Y U 0L UMENH OBbI OOIIYI0 TOUKY, YTO
HEBO3MOKHO, TaK KaK 3TH IJIOCKOCTH MapalieIbHBbI.

Wrak, npsiMpie @ 1 b nexar B OHOU TUIOCKOCTH U HE TIEPECEKAIOTCS, T. €. MapajuIeIbHBI.

2°. Otpesku mapaielbHBIX HPAMBIX, 3aKTIOUEHHbIE MEXKIY TapalelbHbIMK ILIOCKOCTSIMH,
paBHBI.

i mokasarensCcTBa 3TOTO CBOMCTBA paccMOTpuUM OTpe3ku AB m CD aByxX mapajuieibHbIX
MPSIMBIX, 3aKITIOYEHHBIC MEXIY MapajuielbHBIMU TockocTsMU 3 u o (puc. 31). lokaxkem, 4to AB =
CD. Ilnockocth [, mpoxoismias dYepe3 mapamiensHele mpsmble AB u CD, mepecekaeTcss ¢
IVIOCKOCTSMM Y M O 10 TapamienbHbiM npambiM AC u BD (cBoiictBo 1°). Takum oGpasom, B
yeTbIpexyroiapHiuke ABDC TpOTHBOIOJIOKHBIE CTOPOHBI TOMAPHO MapajjienbHbl, T. €. ABDC —
napautenorpamm. Ho B mapasienorpamme MpOTHBOIIOJIOKHBIE CTOPOHBI PABHBI, IO3TOMY OTpe3Ku AB
u CD paBHBL.

Puc. 30
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JINCT
u3MeHeHul padoueil yaueOHOM nporpamMmsl O JUCLHUILIUHE
BJI. 02 MATEMATUKA: AJITEBPA,
HAYAJIA MATEMATHUYECKOT'O AHAJIU3A, TEOMETPUA

I[OHOJ'IHGHI/ISI 1 U3MCHCHMHSA, BHOCHMBIC B pa60qyfo nporpamMmmy IUCHOUTUIAHBI

OcHoBaHUs1 BHECEHUS Paznen PIIJ, B kotopsiit BHOCATCs | ComepKaHue BHOCUMBIX
JIOTIOJTHCHUM 1 H3MCHCHHUS JIOTOIHCHUN, N3MECHCHUI
W3MEHECHUHI
[Ipennoxenne
paboTonmarens
[Ipennoxenne
COCTABHUTEIS MPOTPAMMBIL
[IprnoGperenne HOBOM n.5. IlepeueHb OCHOBHOM U OOHOBIIEHNE CITHCKA
JIUTEpaTyphl, JOTIOJTHUTEIIFHON yaeOHOH JINTEPATYPHI
OOHOBIICHHE TIEPEYHS JUTEPATYPHI, HEOOXOIUMOH IS
sutepatypbl ObC OCBOEHUS AU CIUIIIHHBI
CocraBuTenb: IpenoaaBaTellb B.P. Enatonnesa
HOAIINCH J1.C. Beimmpuikas

VYTBepKIaeHa Ha 3acelaHuM MpPEeIMETHO-LIUKIOBOM KOMHCCHM (PU3UKO-MATEMATUUECKUX U
CHEUAIBHBIX JUCLHUIUIMH CHEUaNbHOCTH KoMIIBIOTEpHEBIE CETH,
potokoa Ne 10 ot 4 nrons 2020 r

HpC,Z[CC,Z[aTeJ'IL np CﬂMCTHO-HHKHOBOﬁ KOMHCCHHU
(1)I/I3I/IKO-MaTeMaTI/I‘—ICCKI/IX JUCHUIIINH U CIICHUAJIBHBIX

JUCLMIUIMH CIEeNHAIbHOCTH KoMITbIOTEpHBIE CETH M.C. bymyes
«04» nrons 2020 1.

Hauansauk YMO ¢unuana A.C. [IeMueHKO
«05» nrons 2020 1.

3aBenytoias 6ubauorexoi punuana M.B. ®ypanbko

«05» uronsa 2020 1.

Hauansaux UBI] (mporpamMmuo-uH(OpMAIIMOHHOE
obecnieueHre 00pa3oBaTeIHLHOM MPOTPAMMBI) B.A. Tkauenko
«05» urons 2020 .
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