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1. Ilesiu ocBOEeHMSI AU CIATIIUHBI

[lenpt0 OCBOGHMS IUCHUUIUIUHBI «DJIEMEHTapHash MaTeMaTuka»  OyayluMu
OakalaBpaMu  IE€JAarormyeckoro  oOpazoBaHusi MO OPOPWII0  «MATEeMAaTHYECKOe
o0pazoBaHUE» SBIACTCS

npupalieHue 3HaHuK B 00JacT Hanbosee OJM3KOM COMIEPKAaHUIO0 IIKOJIBHOTO Kypca
MaTeMAaTUKH — 3JIEMEHTapHOW MaTEeMaTHKH U

MPUMEHEHUE TOJYYCHHBIX 3HAHUM B OOJACTH MEAarormyecKor JesTeIbHOCTH ISt
pelieHuss cienyromed npoQeccHOHaJbHOM 3aJayu: OCYLIECTBJIEHHWE OOydYeHUs U
BocUTaHusi B cdepe o0pa3oBaHUs B COOTBETCTBHE C TPeOOBaHUSAMH 0OpPa30BaTEIbHBIX
CTaH/apTOB.

N3yuenune npuCUMIUIUHBI «DJIEMEHTapHash MaTeMaTHKa» TII03BOJIET BBITYCKHUKY
OBJIAJIETh:

(1) TpynoBoii pynkumeit «Ilemarornveckas AeATEIBHOCTD TI0 PEATU3AlUH MTPOrPaMM
OCHOBHOTO M cpemHero oomero obpazoBanms» (B/03.6) (wacte 0000IIEHHON TPYAOBOM
bynkun «llemarorudeckast JesITENLHOCTD MO MPOSKTHUPOBAHUIO U PEATU3ALMU OCHOBHBIX
00pa3oBaTeIbHBIX IPOrPaAMM»);

(2) tpynosoii pyukiueit «Moaynp «IIpeamerHoe oOyuenue. Matemaruka»» (B/04.6)

(uactp 0000meHHON TpynoBod GyHkuuu «llemaroruueckas JI€ATENBHOCTH IO
MPOEKTUPOBAHUIO U PeaTu3alii OCHOBHBIX 00Pa30BATENIbHBIX IPOrPaMM»);
— Bxomsauumu B [Ipodeccuonanbhsiii ctanaapt «llemaror (megarorudeckas AesITEIbHOCTh
B JIOUIKOJILHOM, HayaJlbHOM OOIlEM, OCHOBHOM OOIIEM, CpeAHEM OOIIKMM OOpa30BaHUM)
(BocUTaTENb, YUUTEIND)», YTBEPKIAEHHBIN MMpUKa3oM MUHUCTEPCTBA TPYy/la U COLUATbHON
3amuthl Poccuiickoit @enepamuu ot 18 oxTsiopst 2013 1. Ne 544 1.

BrITyCKHHUK, OCBOMBIIUN TPOrpaMMy AUCIHIUIMHBI «DJIEMEHTAapHAs MaTeMaTHKay,
Oyzmer cmocobeH (B COOTBETCTBUM C  TIEPEYHEM  TPYAOBBIX  JIEUCTBUU U3
[IpodeccrnonanbHOTO CTaHAAPTA):

— (¢opMuUpOBaTh CIIOCOOHOCTU K JIOTUYECKOMY PACCYKICHUIO U KOMMYHHUKaIUH,
YCTaHOBKHU Ha MCIOJb30BAHKUE 3TOM CIIOCOOHOCTH, HAa €€ LIEHHOCTh;

— (dopmMHupoBaTh CIMOCOOHOCTH K TOCTHMXKEHHIO OCHOB MAaTEMAaTHYECKHX MOjee
peanbHOro OOBEKTa WM MPOIECCa, TOTOBHOCTH K TPUMEHEHHIO MOJICITUPOBAHUS IS
MOCTPOEHUSI 00BEKTOB U MPOLIECCOB, ONPEIECICHUS UM NIPEICKa3aHus UX CBOMCTB;

— ¢opMupoBaTh KOHKPETHBIC 3HAHUS, YMEHHUS M HABBIKM B OOJACTH MATEMAaTUKU H
UH(GOPMATUKY;

— (dopMHUpoBaTh BHYTPEHHIOW (MBICIEHHYIO) MOJEIb MAaTeMAaTHUYECKOW CUTyalluu
(BKJIFOUAsl TPOCTPAHCTBEHHBIN 00pa3);

— (¢dopmupoBath y  0OydYaromuxcsi yYMEHHS  TPOBEpPATh  MaTeMaTHYECKOe
JI0Ka3aTeIbCTBO, MPUBOIUTH OMPOBEPTAIOIINN TPUMED;

— (¢opmupoBaTth y O0OydalmMXCAd YMEHMsI BBIACNATH TNOJ33a/Jadyd B 3ajauye,
nepeOupaTh BO3MOXKHbIE BApUAHTBI O0BEKTOB U JCHCTBHIA;

— (dopmupoBaTh y 00y4arOMIMXCS YMEHHS MMOJIb30BATHCS 3aJaHHON MaTeMaTHIeCKOn
MOJICNIbIO, B YacCTHOCTH, (HOPMYJIOM, T€OMETpUYECKON KOH(UTypaluen, aJropuTMoM,
OLICHUBATh BO3MOXKHBIN PE3yJIbTAT MOACIUPOBAHUS (HAPUMED — BHIYUCIICHHUS);

— (¢opMupoBaTh CIOCOOHOCTH MPEOJIOJIEBATh HMHTEUIEKTyallbHblE TPYAHOCTH,
pemarb NPUHIUIHAILHO HOBBIE 3aJlayM, MPOSBISITH YBAKEHHWE K HWHTEIUIEKTyalbHOMY
TPYZy U €T0 pe3yjbTaTam;



— COJCHCTBOBAaTH (DOPMHUPOBAHUIO Y OOYYAIONIMXCS TO3UTUBHBIX 3MOIMH OT
MaTeMaTHYeCKON JICITEIbHOCTH, B TOM 4YHCIIE OT HAaXOXJICHHUS OIIMMOKH B CBOHMX
MOCTPOCHUSAX KaK UCTOYHHKA YJIYYIICHUS ¥ HOBOTO TOHUMAHHS;

— BBISIBJIATh COBMECTHO C O0YYarOIIMMHCS HEIOCTOBEPHBIX M MAJIOTPABIONIOT00HBIX
JTaHHBIX;

— (opMHUpOBaTh MPEJCTABICHUS OO0YYAIOMUXCS O IMOJIC3HOCTH 3HAHWK MaTeMaTHKU
BHE 3aBUCUMOCTH OT W30pPaHHOHN MPOQEeCCHU WIH CICIUATLHOCTH;

— (dopmupoBaTh OOMIEKYIBTYPHBIC KOMIICTCHIIMA M IIOHHMMaHHE MECTa NpeaMeTa B
o011Iei KapTHHE MHUpA.

2. MecTo nucunmiinHbl B cTpykrype OOIT

Jucturuimaa mo BeIOOpY «DnmeMeHTapHas maremaruka» (b1.B.JIB.1.1) Bkitouena
B BapuaTUBHYIO 4acTh bioka 1 mporpammsl 6akanaBpuaTa u

(1) oboOmiaeT u cUCTEMAaTU3UPYET 3HAHUS, MOJYYCHHBIC MPH M3YYCHUU IIKOIBHOTO
Kypca MaTeMaTHKH,

(2) uHTerpupyer (ropu3oHTalbHAS WHTErpalys) 3TH 3HAHUSA B MPO(ECCHOHAILHO-
METOJIMYECKHE JUCUUIUIMHBI «MeTronuka oOOydeHUs] W BOCHHUTAaHUSA (MaTeMaTHKa)»,
«CoBpemeHnHble (HOpMBI U CcpefcTBa OO0yueHHs] MaTeMaTuke», «MeTroauka Mnpo(uiIbHOTO
oOydeHusi maTemaTuke», «MeToauka yriayOleHHOro o0yueHus MateMartuke», «Metoauka
oOydyeHHEe MaTeMaTUKEe JAeTed C O0COObIMHM 00pa30BATENbHBIMU MOTPEOHOCTIMMNY,
«/lononHuTeNbHOE MaTeMaTHMYeCKoe O00pa30BaHHE IIKOJbHUKOB»; HMHTETPaTUBHBIE
oOnacru:

— TEOPETUYECKUE OCHOBHI IKOJBLHOTO Kypca MaTeMaTHKH;

— OCHOBHBIE METO/Ibl PELICHUS IIKOJbHBIX MaTEMAaTUYECKUX 3a]1a4;

— CUCTEMBbI Pa3BHUBAIONINX yYE€OHBIX 3a/a4 IO Pa3jIM4HbBIM TeMaM IIKOJHLHOTO Kypca
MaTeMaTHKH,

— OCHOBHBIE COJIEPKATEITbHO-METOJUYECKUE JIMHUH IIKOJIBHOTO Kypca MaTeMaTUKH,

— UCTOPUKO-MATEMaTHIECKUN MaTepHall;

— 3aHUMATEeJIbHBIC 33/1a4U TI0 MATEMATHKE;

— HH(OPMAIIMOHHBIE MOJIEJIH IIKOJBHBIX 3a7a4 IO MaTEMATHKE,

(3) wuHTerpupyer (MpHOOpETEHHBIE B  MPOLECCE  W3YUCHHS  IUCHUTUIAHBI)
WCCJIEIOBATEIbCKUE YMEHUS B Pa3UYHbIC BHUABI JEATEIHHOCTH IO OCBOCHHUIO Kypca
«OCHOBBI UCCIIEI0BATEIBCKOM ACSITEIBHOCTH B 00JJACTH MAaTEMATHUYECKOTO 00Opa30BaHUs»;

(4) mo3BosisieT ycneniHo npoiTi yueOnyro npeamernyro (Il cemectp), memarornveckue
(1V, VI, VII cemectpnr) u npeaaumiomuyto npaktuku (VI cemectp).

3. Komnerenuuu oOydawmerocs, ¢opmupyembie B pe3yJbTaTe OCBOCHHSA
AUCHHUILIHHBI

B pesynbrare OCBOEHUS MUCHUIUTMHBI YaCTUYHO (opMupyeTcs mpodeccruoHambHas
KOMIIETCHIIUA B OOJAcTH  TENAaroru4ecKOod JIeATEeIbHOCTH: TOTOB  PEAlM30BBIBATDH
oOpa3oBareibHbIE MPOrpaMMbl 1O TPEIMETy B COOTBETCTBUU C TpeOOBaHUAMHU
obpasoBatenbHbIX cTanaapToB (ITK-1).

B pesynbTaTe ocBOeHUs AUCIUILUIMHBI O0YYAIOIINICS TOKEH:

3HaTh

— OCHOBBl MaTeMaTHYE€CKOW TEOpUM W NEPCHEKTUBHBIX HAIPaBICHUN pa3BUTUSA
COBPEMEHHOW MaTEMAaTUKH;




— MPUIOKEHHUSI MATEMATHKHU U IOCTYITHbIE 00y4YaloIMMCsl MAaTeMaTHYECKUE 3JIEMEHThI
ATUX NPUIOKEHUN;

yYMEThb

— pewarb 3aJa4d  3JEMEHTAapHOW MAaTeMaTWKH COOTBETCTBYIOLIEH CTYIEHHU
oOpa3oBaHHsA, B TOM 4YHCIE T€ HOBBIE, KOTOpblE BO3HHUKAIOT B XoAe paldoThl ¢
00y4aroLUMUCS, 3a/1a4H OJIUMITHA];

— MPOBOJUTH PA3IUUMA MEXAY TOYHBIM U (WJIM) MPUOIMKEHHBIM MaTeMaTUYECKUM
JI0Ka3aTeIbCTBOM, B YaCTHOCTH, KOMIMBIOTEPHOU OLIEHKOW, MPUOIMKEHHBIM H3MEPEHHUEM,
BBIYHCIICHUEM;

— HCTIOJIb30BaTh ~ MH(GOPMAIMOHHBIE  UCTOYHHUKH, CJEAUTh 32  IOCJIECTHUMHU
OTKPBITUSMU B 00JIACTU MAaTEMATHUKH;

Bianers

— JIOKaJIbHBIM YIOPSAJIOYEHUEM MATEMATUYECKOIO MaTEPHUAIIA;

— METOJOM MaTEMAaTHUYECKOTO MOAECIHUPOBAHMS.

B pe3ynbpTaTe 0CBOCHUS JUCITUATIIMHBI 00YYaAOIIHIACS MOJTYYUT BO3MOYKHOCTD!

— y3HaThb HEKOTOphbIe (aKThl HCTOPUUM MATEMAaTUKHM M MCTOPUM IIKOJBHOTO
MaTeMaTH4IecKoro oopa3oBanus B Poccun,

— pa3paboTaTh CHCTEMBI pPa3BUBAIOMIMX YYCOHBIX 3amad I10 Pa3IMYHBIM TEeMaM
IKOJIBHOTO Kypca MaTe€MaTHKU;

— BBISIBUTh U CTPYKTYPUPOBATh JUJAKTUUECKUE €AUHULIBI HU3IIETO YPOBHSI OCHOBHBIX
coaepKaTeIbHO-METOANYECKUX JIMHUN IKOJIbHOTO Kypca MaTeMaTUKU;

— co0paTh ¥ CHCTEeMaTU3UPOBATh 3aHUMATEIIbHBIE 3a]]a4H 10 MAaTEMAaTHKE;

— U3yYHTh pa3HooOpasHple WH(POPMAIMOHHBIE MOJIEIN INKOJBHBIX 3aJad  II0
MaTeMaTHKe.




4. CTpyKTYypAa U CofAepKAHUE TUCIUTIIIHHBI

OO61ast TPy T0€MKOCTh JUCIMILIMHBI COCTABIISCT:
29 3auerHbIX equHull — 1044 qaca.

Tabauya 1
. ®opMBbI TEKYLIET0
Bunbi yueoHoii padoThl, KOHTPOJISE
& =8 BIIIOMAN 6 ycrneBaeMocTH
Ne S| g g | CAMOCTOATEIBLHYIO PADOTY | (o yenesim cemecTpa)
/ Paznen tucuumiinHbI S | = & |cTyIeHTOB H TPYI0EMKOCTH
n/n 5| 2= (8 uacax) Dopmbl
o =8 NPOMEKYTOHOI
aTrecTalun
J | J1a6| Mp | CPC|KCP| (10 corectpam)
Kourpoabnasi padora
Yacts 1. BBenenne — 252 yaca I 18| — | 36 |124| 2 Ne 1
OK3amMeH — 72 u.
Ilonsgarue 3amaun | 1 5 Auacnocmuveckoe
mecmupoesanue
MHOKeCTBO I | 2-3 2 3 | 10 TTucemennwiii onpoc
Koneunsie MHOKECTBA.
3 Cioxernie KOMGI/IHaIOpHI)Ie | 34 | 2 3 |10 Iucemennviii onpoc
3anagn. ['paduyaeckuii MmeTon
penieHus] KOMOMHATOPHBIX 3a7a4
beckoHeuHble MHOKECTBA.
YucnoBble MHOKECTRA. .
4 CIIOBBIC MHOMKCCTBA | 5-6 2 4 | 10 Tucvmennwiii onpoc
MHOxecTBa HaTypaJIbHBIX U
HEOTPHUIATENIbHBIX LEJIBIX YHCEI
5 |Ywucaossle nocnemoBarenbHocT | | 7-8 2 4 | 10 TTucemennwiii onpoc
6 Aemamocts. Coiictsa I 1910 | 2 4 | 13 Tucemennwiii onpoc
Jgenumoct. CpaBHEHUs
Pacmmpenue noHsaTHS yKcia.
PannonansHbIC YKCIA. .
7 aIHOHAI ¢ ancia I |11-12| 2 4 | 10 TTucvmennwiii onpoc
OTHo1IEHUS U TPOTIOPIINH.
ITponeHTHI
HppauronanbHble ynca.
8 |Jlorapudgmsl. Apudmeruka I [13-14| 2 4 | 10 Tucvmennviii onpoc
JICUCTBUTEITHHBIX YUCET
9 |CucremaTnyeckue yucia I |15-16| 2 4 | 10 TTucvmennwiii onpoc
HNudopmannonnoe
10 |monenupoBaHHUE CIOKETHBIX I [17-18| 2 4 | 10 Tucvmennvlii onpoc
3aja4
11 Konnenuuu coBpeMeHHOM I | 218 | — _ | 16 1 Konmponvnas paboma
MaTE€MaTUKHU M1
ABTOMaTI/ISI/IpOBaHHOC I 18 . . 10 1 Asmomamu3uposantoe
TCCTUPOBAHUEC mecmuposanue 8 BAPC
Yactp 2. J1eMeHTHI KonTpoabHas
MaTeMaTH4YeCKOH JIOTHKH — I 16 | — [ 32| 58 | 2 padora Ne 2
180 uacos JOk3amMeH — 72 u.
12 | Bpicka3bIBaHUs I 1-3 3 5 5 Tucvmennwiii onpoc
13 LIpumeHeHue %JITCGp bl I 37 3 7 | 10 TTucvmennwiii onpoc
BBICKA3bIBAaHUHU
14 | Bbynessl QyHKIMH iy 79 |3 5 110 TTucomentviii onpoc
15 |IIpeaukaThl 1 MHOXKECTBA 11 10-12| 3 7 10 ITucomennwiii onpoc
16 Eﬁ;ﬁi};ﬁgﬁe JIOTHKH I1]13-16| 4 8 | 10 ITucomennbiii onpoc
ABTOMaTI/ISI/IpOBaHHoe T 16 _ _ 2 Aemomamusuposannoe
TCCTUPOBAHUC mecmuposanue 6 BAPC




Buapl yueoHoii padoThbl,

®opMBI TEKyIIET0
KOHTPOJISI ycIleBaeMoc

]
N ? E 2 | BKIIOYAs CAMOCTOSITE/ILHYIO TH (110 HeeIsIM
u /;[ Paznes aucuumiInHbI S % 2 paboTy CTyIeHTOB ceMecTpa)
3|z = | TPYA0EMKOCTH (B 4aCaX) | (bopMbI MPOMEKYTOUH
° oM aTTecTalMu
KonTposabHas
Yacrte 3. I'eomerpusi — 108 uacos 11 14 28 | 8 4 padora Ne3
Jdx3ameH — 54 uaca
IIpakTunyeckue 3aHATHSA
(ucciaenoBarebCcKkue padoThbl)
17 | MHororpasHsle yribsl | 1 1
MonaenupoBanue
(M3rOTOBJICHNE) MPABUIIHHBIX,
18 |monynpaBuibHBIX, BRITyKIbIX 1 [T} 1 1
3BE31YaTHIX MHOTOTPAHHUKOB,
M3y4eHUE UX CBOWCTB
19 N3o0pakeHue npu3Mbl 1 ml 2 5
MMOCTPOCHHUE €€ CeUCHU I
20 [TocTpoeHnne nupamMuel U €€ ml 3 )
IJIOCKUX CCUCHHUU 2 Asmomamuzuposannoe
21 CeueHus HUIMHAPA ml 4 9 mecmuposanue 6 BAPC
TJIOCKOCTSIMU
22 | Ceuenus konyca miockoctsimu 1] 5 2
Kondurypauun
MHOTOTPaHHUKOB ¥ TEJ
23 p | 6 2
BpalieHus (BIUCaHHBIC U
OIMCaHHBIE TeNa)
OOBEMBI 1 TIOBEPXHOCTH TEJ
24 p | 7 2
BpaIICHUS
JlekuMoOHHBIE M MPAKTHYECKHE
3aHATHSA
[ToHSATHS B INTAHUMETPUN U .
25 B I 89 | 3 3 ITucomennwiii onpoc
CTEPEOMETPUH
H3yueHue CBOMCTB U NMPU3HAKOB .
26 H(fgﬂfnﬁ © chonc PH3HAKOB |1 1110-11| 3 3 ucsmenuiii onpoc
I'eomeTpuueckue .
27 p 1112-13| 2 2 TTucvmennwlii onpoc
JIOKa3aTelIbCTBa
AKCHOMaTHYECKHE TCOPUH B .
28 |/AKCHO ecie Teop 11{13-15| 3 3 Iucoyennyiii onpoc
reOMEeTpUH
['eomeTpuyeckue npoueaypsl:
29 |3amauym Ha I0Ka3aTeIbCTBO, 11(15-16| 3 3 TMucomennviii onpoc
BBIUHCIICHHE, TOCTPOCHHE
CamocTtosiTe1bHOE H3YUYeHHE
MaTepHaJia Koumponvhas paboma
Jlornueckuil aHaJIN3 MIKOJILHOTO M3
30 111[18-16| — — 8 2

y4eOHMKa MaTeMaTUKH




Bunsbl yueOHoli padoThI,

®opMBI TEKyIIET0

= = E_ BKJII0OYast KOHTPOJISI yCIIEBAEMOCTH
Ne 8 < 5 | caMocTosATEBLHYIO padoTy (no nedenam cemecmpa)
n/n Paznen aucunanue! = ) S | CTYAEHTOB M TPY10eMKOCTb | DOPMBI NPOMEKYTOYHOI
o | =8 B yacax) aTTecTanun
J |Jlao| IIp |CPC| KCP (no cemecmpam)
Yactb 4. DiieMeHTbI
KOMOMHATOPUKHU, TEOPUH
BEPOSITHOCTEH 1 v 16 | — | 32 | 56 4 KOHTPOﬂbg:l’:égaﬁoTa b
MaTeMAaTU4eCKOM CTATUCTHKH
— 108 uacos
KomOunaropuka, Teopus
BEPOSITHOCTEN U .
31 |PepoATHOCTC AV Iucomennviii onpoc
MaTeMaTuuieckas
CTaTUCTUKA
32 |[IpaBuiia KOMOMHATOPHKH v 1-4 | 2 2 4 Tucomennwiii onpoc
Kowm .
33 oMGUHATOPHEIE v 2 4 Tucvmennwiii onpoc
COCIMHEHUS
3agauu o 4Hciie
34 |KOMOMHATOPHBIX v 4 4 ITucomennwiii onpoc
COCTMHEHUN
Komb6unaTtopHbIe
35 |coenuHeHMS C IV | 46 | 2 4 4 TTucemennwiti onpoc
TMOBTOPECHUSIMU
36 |bunom HproToHa IV | 6-8 | 2 4 4 TTucemennwiti onpoc
37 C06HTH‘,H - Anrebpa IV | 8-10| 2 4 4 TTucemennwiti onpoc
coOBITHI
B . .
38 |>CPOATHOCTE Onpenencnie IV [10-12| 2 4 4 IMucomennviii onpoc
BEPOATHOCTH
Bepos .
39 |DCPOATHOCTE CyMMBI M, IV [12-14| 2 4 4 Iucomennviii onpoc
MIPOU3BEACHUS COOBITHIA
JIEMEH i
40 OUEMEHTH MATEMATHIECKOH 1V |14-16| 4 4 | 10 1 Konmponvnas paboma Ne 4
CTaTUCTHUKH
Yuebnouii npoexm 1
Pemenwue TBopueckux 3amad | 1V | 1-16 | — - | 10 1 } )
TGOPUQCKMM omuem
ABTOMaTU3UPOBAHHOE IV | 16 B B 4 2 Asmomamuzuposannoe
TECTHUPOBAHUC mecmuposanue 6 BAPC
Yacrs 5. Anredpa — 180 uacos ~ | 18|36 [124| 2 | KouTpomenaspaora Ne5
A .
41 nreOparrieckue 1-4 4 18|20 Hucemennviti onpoc
BBIPAKEHHUS
42 [PALMOHATLHKIC YpABHEHMS, | |, | g g 4|8 |20 [Tucomennviii onpoc
HEPABEHCTBA U UX CUCTEMBI
O yHKIIMOHAIBHBIN MTOAXO0 K
PELIEHNIO YPABHEHU, ) .
43 HepaBeHCTB, UX CHCTEM U V 9 12 6 12 20 TTucomennorii onpoc
COBOKYITHOCTEM
JpoGHO-parmoHanbHbIC
44 |ypaBHEHUs, HEPABEHCTBA U Vv |13-16 4 8 20 Tucvmennuiii onpoc
CHCTEMBI
Vuebnuiii npoexm 2
Pemrenue TBOpueckux 3agau 1-16 24 1 P y .
T@opltecxuu omueni
ABTOMaTHU3UPOBAHHOE 16 20 1 Asmomamusuposannoe
TECTUPOBAHNE mecmuposanue 6 BAPC




o = Bunsbl yueOHoli padoThI, Dopmbl TeKyIIEro
No £ | E & |BKaouasi caMOCTOSITELHYIO K(OHTpoo‘]m yenesaemocTH
. Paznen gucuunjanHbl S % E paboTy CTYAeHTOB U (I)’(l)([));il ?:&g%icgﬁ ‘:))ﬁ
S|z 3 TPYA0EMKOCTb (B 4acax) aTTecTAIN
JI |JIa6| ITIp |CPC | KCP (no cemecmpam)
KontpoabHasi
Yacts 5. Aaredopa — 108 uacos VI - (12| 12 | 46 | 2 padora Ne 6
Ik3ameH — 36 uacos
HppannonaiibHbie ypaBHEHUS, )
45 HEPABEHCTBA U CUCTEMBI Vi 12 6 6 11
Jlorapudmuueckue u
46 |nmoka3aTelbHBIC YPAaBHCHUS, VI| 3-4 6 | 6 |11
HEPABEHCTBA U CUCTEMBI
Pemenue TBopueckux 3am1au VI| 1-4 13 1 VaeGuiit npoexm 3 . .
TBOPHGCKMM omuyem
ABTOMaTI/BI/IpOBaHHOG VI 16 11 1 Aemomamusuposannoe
TECTUPOBAHHE mecmuposanue 6 BAPC
_ Konrpoubnas
e il _ 12|24 | 34| 2 patoraNe 7
wacos Ik3ameH — 36 uacos
47 |N3mepeHue TpeyroibHUKOB Vil 1-2 2 | 4 5
TpuroHomeTpuueckue
48 KIIUHU YHUCIIOBOT'O VIl 3-4 2 4 5
YH
aprymeHra
TpuroHoMeTpuyecKue
49 [TOXKIECTBA U npeoOpa3oBaHue viil 5-6 2 4 5
TPUTOHOMETPUIECKUX
BBIPAKECHUI
50 Tpuronomerpudeckue VIl 7-9 3 6 5
YpaBHECHUSA
51 Tpuronomerpudeckue VI1110-12 3 6 5
HEPaBEHCTBA
Yyebnvii npoexm 4
Pemenwue TBopueckux 3amau (V11| 1-12 6 1 Teopueciuii omuém
ABTOMaTI/I3I/IpOBaHHOG VI 12 3 1 Asmomamu3zuposantoe
TCCTUPOBAHUEC mecmuposanue 6 BAPC
HTOIo I-
1o JUCHHIUINHE VII 64 | 42 | 200 | 450 | 18 270
— 1044 yaca

Conepxanue IUCHUNINHBI

Yactp 1. BBenenne.

[Tonstne 3amaum. 3afada C TOYKH 3peHHUS HMHPOPMAIMOHHOTO MOJICIUPOBAHUS.
Knaccudukanms 3amgau. TexcroBas 3amava. Knaccudukarms texcToBbix 3amad. CroxeTHas
3amaya. CroxkeTHas 3a/1a4a ¢ TOYKU 3peHUs] HHHOPMAITMOHHOTO MOCIMPOBAHHUS.

[TonsaTue MHOXecTBa. JneMeHThl MHOXecTBa. [logMHOxkecTBa. CrocoObl 3amaHus
MHOXkecTBa. [lycToe MHOXECTBO, YHUBEpPCAIbHOE MHOXECTBO. PaBHbIE MHOXECTBA.
[lepeceuenne wu 00bEAMHEHHWE MHOXECTB. Pa3HOCTP W JIONMOJTHEHHWE  MHOXKECTB.
CummeTpuueckas pa3HocTh. KoHeuHble 1 OeckoHeuHble MHOXKecTBa. CBOMCTBA omnepanuii Haj
MHOXECTBaMH. YTOPSAOUYEHHOCTh MHOXECTBA. JleKapTOBO MPOU3BEICHHUE MHOXECTB.
OtoOpakeHHEe MHOXECTB. OKBHUBAJIEHTHOCTb MHOXeCTB. Jluarpammel Oiinepa-Benna.
I'padmueckuit  croco®  mpencraBieHUss HWHGOPMALIMM O  YHMCIOBBIX  MHOXKECTBAaX.
Hcnonp30BaHNEe CHUMMETPUYECKON Ppa3HOCTH IPU PELIEHWH HEKOTOPBIX THUIIOB CHOKETHBIX
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3amad. OTHOIICHUSIMU MEXKJIY MHOXKECTBaMH, OMPEACINISIONINE OJWH M3 CIIOCOOOB pEIIeHUs
Jornyueckux 3amad. HMHdopMannoHHOEe MOJEIUpOBaHUE JIOTHUYECKHX CIOXKETHBIX 3ajad.
KapnnuaneHble yncina.

KomOunatopuka kak Hayka. [loHsTue croxkeTHo KoMmOumHaTOpHOHN 3amaund. OCHOBHOM
METOJ] PEIICHUS CIOKETHBIX KOMOWHATOPHBIX 3ajad — METOJ HcYeprnbliBaronux mpob. J[Ba
OCHOBHBIX CIOCO0a PEIICHHS CHOKETHBIX KOMOMHATOPHBIX 3ajad — TaOuuia u rpad-cxema
(mepeBo BapuaHToB). durypHeie yncia. KomOnHaTopHast TMHTBUCTHKA.

[Tonsitue yucna. TeopeTUKO-MHOKECTBEHHBIA MOJAXO0] K OMPEACICHUIO HATypajlbHOIO
gucia. MHOKECTBO HaTypalbHBIX YHcell. ApudmeTrnka HaTypadbHbBIX yrcesl. CucreMa akcuoM
[leano. MeTon MaremaTH4yecKoM UWHAYKUMU. Pa3nuuHble CcrnocoObl  MpeICcTaBICHUS
HaTypaJIbHBIX yucel. Paciivpenue noHsTs yucia. PeleHre cro)eTHBIX 3a/1ady Ha MHOXKECTBE
HaTypaJbHBIX uncesl. KoMIBIOTEpHOE MOACIMPOBAHKE B AJICKTPOHHBIX TaOJMIIAX KaK METO]
pELICHMS CIOKETHBIX 3a/1a4 Ha MHOKECTBE HAaTYpaJbHbBIX YUCET.

IlonsgTre ywmcnaoBOW mociienoBaTelbHOCTH. OOmas cxemMa HCCIEIOBAHUS YHCIOBBIX
MmocieoBaTeIbHOCTeH.  ApudmeTrndeckas  Iporpeccus W e€  YacTHbIe  CiIyYawu:
MOCJIEIOBATEIBHOCTh HATYPAJIbHBIX YHCEN, IOCJIEI0BATEIbHOCTh YETHBIX/HEUETHBIX YHCE.
[TocnenoBaTenbHOCTh KBAJApPAaTOB/KYOOB HATypalbHBIX uucell. ['eomeTpudeckas Mporpeccusi.

[locnenoBaTeNnbHOCT,  AJIMKBOTHBIX  ApoOeil,  KBagpaToB  alUMKBOTHBIX  JpoOei.
[TocnenoBaTenbHOCTh apU(DMETHUYECKUX KOPHEH HATypaslbHBIX uncell. [locrmemoBaTenbHOCTH
dubdonayum. IlocaenoBaTenbHOCTD ®apes. IlocienoBareIbHOCTE Kanses.

[TocnenoBaTenbHOCTh MTPOCTHIX uuceN. MCTOpHKO-MaTeMaTMUYEeCKUW MaTepual: YHCIOBBIC
MOCJIEI0BATEIIBHOCTH.

[Tonsitne nenmumoctu. Kiaccudukamust HaTypallbHBIX 4YHCEN B 3aBUCUMOCTH  OT
KonudecTBa aenuteneil. OcHoBHas Teopema apudMeTuku. OCHOBHBIE CBOWCTBA JCIMMOCTH.
O6mmit nenurens u odmee kpatHoe. HOJ u HOK uucen. Crnoco6sr Haxoxaenus HOJl nByx
YUCeJl: METOJ] Pa3JIOKeHUsI Ha MHOXUTEIU U anroput™ EBkiuaa. OcHoBHbie cBoiicTBa HOJI n
HOK. DnemeHnrapHas Tteopus cpaBHeHHH. (OO000ImIeHHEe TEOpeMbl JEIUMOCTH YHUCEN
Oubonauun. JInodantoBsl ypaBHeHUs. McTropuko-mMareMaTHYecKUd MarTepual: 3aJadyu
Huodanra.

OmnpeneneHre HECOKPAaTUMOW OOBIKHOBEHHOW JpoOu. (OCHOBHOE CBOWCTBO JIpOOH.
Apudpmetnka OObIKHOBEHHBIX apoOel. OtHomeHuss u nponopuuu. OCHOBHBIE CBOMCTBa
nponopiuu. Jecaruunsie npobu. Panuonanshbie uyucia. [IpaBuia oOparieHus IecITUIHOU
npobu B 00bIkHOBeHHYIO. [loHssTHE mporenTa. [eticTBus ¢ mporieHTamu. CrOKETHBIE 3a]1auu
Ha W3MEHEHUE BEJIMYMH, BRIPAXKEHHOE B UMCIIaX U B MpoleHTax. McTopuko-MaTreMaTH4ecKui
MaTtepual: apudmeTrika OOBIKHOBEHHBIX IpoOei; pellieHue CIOKETHBIX (TPAKTUYECKUX) 3a/1a4
Ha OTHOILICHUS.

[TonsTue uppanuoHanbHoro uncina. Jleiicteurenbusie uncia. CBOICTBA 1€MCTBUTEIBHBIX
yucen. KommiekcHble yncna.

[Tonsatue o cucreme cuucnenus. Kmaccudukamus cucrem cuucieHus. Pacmmpenue
MOHATHS cUCTeMbl cunciieHus. Cucremarndyeckue Apoo6u. [lepeBos uncia u3 OHON CHCTEMBI
CUHCIICHUS B IPYTy0. ApudMeTrKa B pa3IMYHBIX CUCTEMaxX cuuciieHus. Hera-nmo3umonnpie u
MHHUMO-TIO3UIIMOHHBIE cucTeMbl cuucieHus. Cucrema cuucinenuss Kanpes. CMmelaHHbIe
CUCTEMBl CYHUCJICHHS, B TOM u4ucie, cucreMa cuucienus duboHauum u ¢dakropuaibHas
CUCTEMa CUUCJICHUS. Y PAaBHOBEILICHHbIE CUCTEMbI CUUCIICHUSI.

[lonsitue  undopmanuu,  UHOOPMALMOHHONM  MOAeNM W HMHPOPMAIMOHHOTO
MozaenupoBanus.  [lpuHuun — uHopmammoHHoro  MmojenupoBaHus.  Knaccudukarus
uHpopManMoOHHBIX  Moxeneil. MH)opmanmonHoe MoJenMpoBaHWE CIOKETHBIX — 3aj1ad.
HarnsgHo-oOpa3ubie rTpaduueckue (deprex, cxema, rpad), CTpyKTypHbie (Tabiuia),
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(dopMalIbHBIE 3HAKOBBIE MaTeMaTudeckue (apuMeTHdecKue BBIPAKEHUS, YpaBHEHMS,
HEpaBEHCTBA, CUCTEMbl YpaBHEHUH U HEPaBEHCTB) MOJEIHU CIOKETHbIX 3a1ad. TpeOoBaHUS K
pa3paboTke mepeyucieHHbIXx Mojeneil. MHpopMmanMoHHOE MOAETUPOBAHUE TEKCTOBBIX
MaTeMaTHYECKUX 3a/1ay.

Yactp 2. Dj1eMeHThI MATEMATHYECKOM JIOTHKH

Beicka3zpiBanus u  onepauuu  Hajg HuUMU. DopMmyiasl M TaBTOJOTHHM  aireOpsl
BbICKa3bIBaHUN. PaBHOCHIBbHOCTH (opmyn. Hopmanbable ¢opmbl ansg (popmyn anreOpsl
BbICKa3bIBaHUM. Jlornyeckoe cienoanue popmyi. [IpumeHeHre HopMalIbHBIX (HOpM.

[Tpumenenune anreOpbl BbICKa3zbiBaHMM. HeoOxoaumble M AOCTaTOYHbBIE YCIIOBUS.
[IpaBunbHbBIE U HENPABUIbHBIE paccykaeHus. Jlornueckue 3aiayu.

Bbyness! pyHKUIMM.

ITpenukatsl 1 MHOXKecTBa. [[puMeHeHNE TOTUKY TPEANKATOB.

Yacts 3. I'eomerpus

Pa3Butue reomerpun. PasznooOpasue reometpuii. O000IIeHHE MpeaMeTa T€OMETPUH.
Ncronkosanue reomerpun. CoBpeMEHHAsi T€OMETPUsS. 3HAUEHUE T€OMETPHH.

['eomerpuueckue ¢urypsl B mpocTpaHcTBe. Metoabl u3oOpakeHuil. MHoOrorpaHssle
yrael. M300pakeHue mpusmbel U noctpoeHue e€ cedeHuil. [loctpoenume nupamuasl U €€
IUIOCKUX ceyeHud. MognenupoBanue (M3roTOBJIEHUE) NPABUIBHBIX, IONTYNPaBUIbHBIX,
BBINYKJIBIX M 3BE3YaTbIX MHOIOTPAHHMKOB, W3y4€HHE MX CBOWCTB. CedeHMs LWIMHIpa
wiockocTaMu. CedeHuss KoHyca IUIOCKOCTAMU. KoH(urypanuym MHOTOIpaHHUKOB M Tel
BpallleHus (BIUCAaHHbIE U onucaHHbIe Tena). O0BbEMBI M TOBEPXHOCTH TEJ BPAILLEHUS.

[loHATHS B IUIAHMMETPUU U CTEpEOMETpUU. M3ydeHue CBOWCTB M NMPU3HAKOB IOHATHM.
I'eomeTpuueckue qOKa3aTeabcTBa. AKCHOMATHUECKHE TEOPUU B TeOMETpUHU. I'eomeTpuueckue
MpOLEAYphl: 3aJaud Ha J0Ka3aTelbCTBO, BbIYMCIEHHE, MocTpoeHue. Jlormueckuil ananus
IIKOJIBHOTO y4eOHMKa MaTeMaTUKH

I'eomeTpuueckue 3amaun Ha NOCTpoeHUE. IlocTpoeHME MPOCTENIINX T€OMETPUUYECKHUX
¢uryp. Iloctpoenue TpeyronbHUKOB. [locTpoeHne 4YeTBHIPEXYroJbHUKOB. 3ajadyd Ha
MOCTPOEHHE,  CBSI3aHHbIE C  OKpYXHOCThiO.  [locTpoeHume  OTpe3koB,  3aJaHHBIX
anreOpanyecKuMu  BbIpaKeHUsIMH. llocTpoeHne reoMeTpuueckux GUryp aHaJIuTHYECKUM
METOJIOM.

I'eomeTrpuueckue nmpeoOpa3zoBaHus MI0CKOCTH. [lapanienbHblil mepeHoc U ero cBOMCTBa.
[entpanpHas cummerpus u €€ cBoricta. [loBopoT u ero cpoiicrBa. OceBast cuMMeTpus U €€
cBoricTBa. [Togobue, cBoiicTBa 000U, ['OMOTETHS Kak YaCTHBIN cirydaid mogoous guryp.

Yactb 4. DileMeHTbl KOMOMHATOPMKH, TeOPUH BEPOSITHOCTEHl M MaTeMaTH4ecKOM
CTATHCTHKH.

KomOunaTopuka, Teopusi BEpOATHOCTEH M MaTeMmaThyeckas craThcTuka. [IpaBuia
komMOuHaTtopuku. KomOuHaTOpHBIE COEQMHEHMA. 3aJaud O 4YHucie KOMOWHATOPHBIX
coenuHeHui. KomOuHaTopHble coeuHeHus: ¢ moBTOpeHusIMU. DurypHeie uncina. Maruueckue
kBazapatel. Tanrpam. IIpobnema packpamuBaHus KapThl B YeTbIpe 1BeTa. ['010BoIOMKa DpHE
PyOuka. KomOunatopHble 3amauu Ha maxmaTHoM mnone. lludposanme. Teopus rpados.
Hctopust  cTaHOBIEHUS M  pa3BUTHS KOMOMHATOPUKH Kak Hayku. [lpunokenus
KOMOWHATOPHUKH.

bunom Hetorona. IlocmenoBatensHocTh ®uOOHAYYHM, TUPAMHIATIBHBIE YHCIA W
TpeyronbHuk [lackans. acumnrornueckue GopMyIibl Ui Yrcen TpeyroabHuka [lackans

CoObiTus. Anredpa coObiTuil. BepositHocTs. OnpezneneHue BeposiTHOCTU. BeposTHOCTb
CYMMBI U IIPOU3BENCHUs COObITHH. VICTOpHUS CTaHOBIIEHUS U Pa3BUTUS TEOPUM BEPOSTHOCTEH
KaK HayYHOW JUCLUIUIMHBI. 3aKOH OO0JbIIMX yKcell B popme bepHyim.
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DOIeMeHTbl MaTEeMaTUYeCKOW CTAaTUCTUKHU: ONMUcaTelbHas cTaTucTuka. Mcropus
CTAHOBJICHUS U Pa3BUTHUS MaTEMATHUYECKON CTATUCTUKU KaK HAYYHOU AMCIUIUINHBL.

Yactp 5. Aareopa.

AnreOpanueckue BbIpakeHusi (MHOrouseHbl). JlelicTBusi Hax anredpandyecKuMu
BBIpOKEHUsAMU. TeopeMa O JIeJeHMH MHOTOUYWIeHa C OCTaTKOM M JIpyrue TeopeM aireOpbl
MHOrowieHOB. HaxoxneHue kopHeld MHoOroujgeHoB. MHOTOWIEHH ¢ JAByMs U Oolnee
NnepeMEeHHbIMU. MeTo/Ibl pa3iioKeHHsT MHOIOWIEHOB Ha MHoxutenu. Cxema ['opHepa.
Pemenue nccnenoBatenbCKux 3ajad Mo teMe «Anredpanyeckue BbIpakeHus». KoMiiekcHbie
Yyclla U OCHOBHas TeopeMa anreOpnl. Teopus AETUMOCTH MHOTOUYICHOB. Pe3ynbTaHT IBYX
MHOT'OYJIEHOB.

PanvonanbHble ypaBHEHUs, HEPABEHCTBA U MX CHUCTEMBI: OCHOBHBIE METOJbI PELICHUS.
CuMmmeTpuuecKre W BO3BpAaTHBIE YPAaBHEHUS M HEpPABEHCTBA. PellleHHs panuoHalIbHBIX
YpPaBHEHUH, HEPABEHCTB C MOJyJeM. PenieHue cuctemMbl JIMHEWHBIX ypaBHEHWH. Merton
['aycca. PannoHnanbHble ypaBHEHHS, HEPABEHCTBA W CHCTEMbI KaK ajreOpandyecKkue MoJeiIu
MaTeMaTHYECKUX U MPAKTUYECKHUX 3a/1au.

OYHKIMOHAIBHBIN  MOAXOJ K PpEIIEHHWIO YpPaBHEHWM, HEpPAaBEHCTB, CHUCTEM U
cOBOKYIHoOcCTel. ['paduueckue u reoMeTpuuecKre MOJIEN YpaBHEHUI, HEPABEHCTB, CUCTEM U
coBOKyINHocTel. [IpuMeHeHrne CBOWCTB 3J€MEHTapHbIX (PYHKIHMI K PEIICHHUIO ypaBHEHUH U
HepaBeHCTB. [ 'eomeTpuueckue npeodpazoBanus rpagukoB GyHKuun. CroxHble GYHKIUN U UX
rpaduKH.

JpoOHO-pallMOHaNbHbIE ypPAaBHEHUS, HEPAaBEHCTBA M MX CHUCTEMBL. TeopeMbl O
PaBHOCHIIBHOCTH JpOOHO-paIlOHATIBbHBIX YpaBHEHU W HepaBeHCTB. MeToa WHTEpPBAJIOB.
Pemenne CHMMETPUYHBIX CHCTEM JIPOOHO-pAIlMOHANBHBIX ypaBHEHUU. JOKa3aTemnbCcTBO
IpOOHO-pAllMOHANIBHBIX HEpaBeHCTB. JlpoOHO-palMOHaNbHBIE YpaBHEHHUS, HEpaBEHCTBA U
CUCTEMBl KakK aire0panyeckue MOJIeIM MaTeMaTHYeCKUX W MPAKTUYECKUX 3aaad. 3ajadu
JIMHEWHOI0 NIPOrPaMMHUPOBAHUS.

HppanuonanbHble ypaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBbI; METOABI pelieHus. Pemenue

ypaBHeHui Buma +/f(x)£/g(x)=h(x), YT £Ja(x) =hx), Y00 +3a0(0) =3h(x) +3/j(x) .

Jloka3aTenbCTBO MPPALMOHAIBHBIX HEPABEHCTB, HEPABEHCTBO O cpeaHux. MppanuoHanibHbIe
YpaBHEHHs, HEPAaBEHCTBA W CHCTEMbl KaK alreOpandecKkue MOJETH MaTeMAaTHUYeCKUX U
MpaKTUYECKUX 3amad. lcropuko-MaremaThueckrue 3aaadd. PelieHue upparmoHaIbHbIX
YPAaBHEHUU ITYTEM X CBEJICHHUSI K PEIICHUIO TPUTOHOMETPUYECKUX YPABHEHUN.

Jlorapudmuueckre ypaBHEHHUS, HEpaBeHCTBA U uX cucrteMbl. Kiaccudukanus
gorapu(MUYECKHX ypaBHEHHH 1O MeTodaMm, cmocobaM W mpuéMaM UX pelIeHusl.
[lokasaTenpHble  ypaBHEHHs, HEpaBeHCTBAa W MX cucTeMbl. [lokasaTenbHple U
Jorapu(MUUYECKUe  ypaBHEHHs, HEpPaBEHCTBA M CHUCTEMbl Kak ajiredpanyeckue MOJeNu
MaTeMaTHYEeCKUX, MPUKIAIHBIX U MPaKTUYECKUX 3a1ad. «CUuciaeHue CIOXHBIX MPOIEHTOB U
CIIOKHBIX yIjaT» U3 yuyeOHuKa «AnreOpsl» Havana XX Beka. [Ipumenenue morapudmon K
W3BJICUCHUIO KOpHeW (mo wmatepuanam yueOHuka Jleonapna Diinepa «YHHBeEpcaibHas
apudmeTrkay, n3nanHoro B 1768 rony). Anredpanueckue U TPaHCIICHICHTHbIE YUCIIa.

Yacts 6. Tpuronomerpus.

N3mepenue TpeyronbHUKoB. OrmpejeneHre TPUTOHOMETPUYECKUX  (PYHKIMHA ¢
MCIOJIb30BAHUEM MPAMOYTOJIBHOTO TPEYTOJIbHUKA — TPUTOHOMETPUUECKHE (PYHKIIMH OCTPOTO
yriaa. ['pagycnHas wmepa yrma. @opmynsl npuBeneHus. Teopema Iludaropa. Pemenue
NPSMOYTOJBHBIX TPEYTroJIbHUKOB. PacmpocTpanenue (0000meHne) TPUTOHOMETPUUYECKUX
GbyHKIMI Ha MpsAMON W Tymou yribl. ApkdyHknuu. Teopema KocuHycoB. Teopema CHHYCOB.
Teopema TanreHcoB. Teopema koTtanreHcoB. @opmysibl MonbBenae. Pelienne npakTuuaeckux
3amad. Mcropusi CcTaHOBIEHMS M pa3BUTHA TpuUroHoMerpuu. Meron tpuanrymsauuu. Pois
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TPUTOHOMETPUH B ChbEMKAX Ha MECTHOCTU. DJIEMEHTHI c(hepruuecKoil TPUrOHOMETPUH. YTJIbI B
IIPAKTUYECKOW aCTPOHOMUU U U3MEPEHHUE BPEMEHHU.

Tpuronomerpuueckue (YHKIMM YHUCIOBOIO aprymeHTta. YwucioBas OKPYKHOCTD.
OmnpeneneHre TPUTOHOMETPUUYECKUX (YHKUUN C UCHOJB30BAHMEM YHUCIOBOM OKPYKHOCTH.
Panmnannas mepa yrma. CBoicTBa TPHUTOHOMETpPHUYECKHX (YHKIMA: Y =SIiNX, Y = coS X,
y=1tgX, Yy=ctgX, y=secx, y=cosecX. OnpeneneHue OOpaTHbIX TPUTOHOMETPHUECKUX
gynkumii: y = arcsin X, y = arccos X, y = arctg X, y = arcctg X, y = arcsec X, y = arccosec X.
OCHOBHBIE COOTHOLIEHMSI, COJIepKaliue oOpaTHble TpUroHOMeTpuueckue GyHKuu. Pemenue
npakThyeckux 3ajnad. [lepuoanueckue QYHKIMM, OpUMEPbl MNEPUOIUYECKHUX (YHKIIHM.
HaxosxjeHue 3HaueHWid TpUTOHOMETpUYecknX QyHKImi B cpexe EXxcel. Omnpenenenue
TPUTOHOMETPUYECKUX QYHKIMI MpH oMol AuddepeHIalbHbIX YypaBHeHu. OnpeneneHue
TPUTOHOMETPUYECKUX  (DYHKIMI 1OpM  MOMOLIM  CTENEHHBIX  psinoB. CraHOBIEHUE
TPUTOHOMETPUM KaK y4eOHOW IuCHUIUIMHBI B Poccuu; yuyeOHMKH, colepiKalliye 3JIeMEHTHI
TPUTOHOMETPUU U YYEOHUKHM TPUTOHOMETPUU; HCTOPHUYECKHE IMOAXOMAbl K OINpEIEICHHUIO
TPUTOHOMETPUUECKHUX (HYHKIIHH.

Tpuronomerpuueckoe ToOxAecTBO. @POpMyJbl CIOXKEHHS aprymeHToB. @Oopmysisl
nBoiHOro aprymenta. ®opmynsl MOJOBUHHOTO apryMeHta. @opmyibl CyMMBl U Pa3HOCTH
TpUroHomerpudeckux (yHkuuid. dopmysbl NPOU3BENEHUS TPUTOHOMETPUUECKHX (PYHKIUI.
ToxnectBa, conepxamue oOpaTHble TpUTOHOMEeTpUuYeckue GYHKIMHU. JloKka3aTeabCTBO
0€3yCIIOBHBIX U YCIIOBHBIX TPUTOHOMETPUYECKUX TOKJIECTB. VYpouenue
TPUTOHOMETPUYECKUX BbIpaXEHUH. PemeHue maremMarnyeckux M MPaKTUYECKUX 3ajad,
coJiepXKallluX CPeau JaHHBIX YCJIOBHS TPUTOHOMETPHUYECKHE (QYHKIIMHM YHCIOBOTO apryMEHTa.
Pemenue onMMNMagHbIX 3a1a4, COAEPKAILUX CPENH AAHHBIX YCIOBUS TPUTOHOMETPUYECKHE
¢byakuuu  uyucinoBoro aprymenta. ®opmynel Pamanymxana. Ponb  caMocTOATENBHOTO
COCTaBJICHUS YYAIIUMHCS TPUTOHOMETPUUYECKUX TAOJIMIl B BOCIIUTAHUU IIKOJIBbHUKOB; METO/IbI
COCTaBJICHUS Ta0JINI, CPABHUTENIBHBIN aHAJIN3 METO0B. MIHTepnpeTanus TOXKIECTB CIOKECHHS
npu momomu Teopembl [ltomemes. BbeiBom ¢dopmyn TpUroHOMETpUYECKUX (DYHKIHMA OT
KpaTHBIX (JIBOMHBIX, TPOMHBIX M T.A.) ApryMEHTOB Npu nomolu QopMynisl Myaspa.
Muorouiensl YeObléBa.

Tpuronomerpuueckue ypaBHEHUSI M anreOpayecKue YpaBHEHHUS OTHOCUTEIBHO
TPUTOHOMETPUYECKUX (YHKIUH. DIeMeHTapHble TPUTOHOMETPUYECKUE ypaBHeHUs. PelieHue
ypaBHEHHUs BHJa a-C0S X + bSin X = ¢. MeTo/1 BcrioMOraTeIbHOro apryMmeHTa. MeTo1 3aMeHBI
IIEPEMEHHBIX. YHUBEPCAJIbHAsl TPUIOHOMETPUYECKAs IIOJCTAHOBKA. PellleHue ypaBHEHUH,
collepkaliuXx  oOpaTHble  TpuUroHoMmeTrpuyeckue  (pyHkuuu. KOHCHEKTHUBHBIM  Kypc
TpuroHomerpuu ®Petucona A.M. PemieHne TPUTrOHOMETPUYECKUX YpPAaBHEHUN TIpapuuecKuM
MeToAO0M. PelieHre TpUroHOMEeTpUYECKUX ypaBHEHUM C UCIIOJIb30BaHUEM MoAein «Hucinosas
OKPYHOCTB.

Tpuronomerpuueckre HEpaBeHCTBA W ajreOpanyeckue HEpaBeHCTBA OTHOCUTEIBHO
TpuroHomerpudeckux ¢yHkuuid. [Ipocreiiline TpuroHoMeTpuyecKue HepaBeHCTBA. Teopembl
O TPUTNOHOMETPUYECKMX HEPABEHCTBAX, COJEp)KalUuX OOpaTHbIE TPUTOHOMETPUUECKUE
¢yukiun. Pemenne Tpuronomerpuuecknx HepaBeHcTB Buaa f(X) >0 u f(x) <0, rme
f(x) = f1(X)- f2(X)-... -fo(X) —  2m-nepuoamueckas  (QYHKIMSA, METOJOM  HHTEPBAJIOB.
JloKa3aTeabCTBO  YCIOBHBIX M OE€3yCIOBHBIX  TPUTOHOMETPHUYECKHX  HEPABEHCTB.
Jloka3aTenbCTBO TPUTOHOMETPUUECKUX HEPABEHCTB C MOMOILBIO MPOU3BOAHOMN. ['paduueckuit
METOJ]  pelIeHuss  TPUTOHOMETpHYecKuX  HepaBeHcTB.  Kiaccuukauus — cucrem
TPUTOHOMETPUYECKUX HEPABEHCTB C JBYMSI HEU3BECTHBIMU; AHATIMTUYECKUI METOJ pELICHUS
CUCTEMBl TPUTOHOMETPUYECKUX HEPABEHCTB C JIByMsl HEU3BECTHbIMU. CTaHOBIEHUE U
pasButue B Poccum TpuroHoMmerpum Kak y4eOHOM IUCLMILIMHBI; CPaBHUTEIbHBIA aHAIIN3
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MIKOJBHBIX ~ Y4YE€OHUKOB, TIOCBSIIEHHBIX TPUTOHOMETPHU; METOJUYECKHE MPOOIEMBI
OpenoJaBaHusi  TPUTOHOMETPUH  HAa  pA3IMYHBIX  dTamax  pPa3BUTUS  IIKOJBHOTO
MaTeMaTU4YEeCKOro 00pa3oBaHusl.

5. Oﬁpa?.OBaTeJ'lebIe TEXHOJIOT'MHA, IPUMECHACMbIC IPH OCBOCHUH JUCIIUIIJIHHBI.

| CEMECTP

Yacts 1. Brenenue. [Ipumensiercs kiiaccuueckas (JIEKIIMOHHO-CEMUHAPCKAs) TEXHOJIOTHS
OoOyYeHHs C YCHIEHHEM pOJIM CaMOCTOSITEIbHOW paboThl cTyaeHTOoB. [lo kaxmoil Teme
yuTaeTca npobjaeMHasi JEKIUs, 3aTeM MPOBOAUTCA PAJ MPaKTHUEeCKUX 3aHATHI. OleHUBaHUE
PE3YJIBTaTOB OCBOCHUSI MOYJISl IPOBOAUTCS 1O OAJIIbHO-PEHTHHTOBOM CHCTEME.

B nHauane kypca nmpoBOIUTCS AUArHOCTUYECKOE TECTUPOBAHUE, TTO3BOJISIIOIIEE TPOBEPHUTH
YPOBEHb

MPEAMETHON MOJATOTOBKM TMEPBOKYPCHUKOB: BIAJCHUE METOJAMHU JOKa3aTelbCTB H
aIrOPUTMOB PEUICHUS; YMEHUE UX MPUMEHSTh, IPOBOJUTH JOKA3aTENIbHbIE PACCYXICHUS B
X0/l pelIeHUs 3a/1ay,;

MeTarpeaMEeTHON MOATOTOBKU MEPBOKYPCHUKOB:

1) ymMmeHHE CaMOCTOSTEIBLHO ONPEACIATh IIEU JCATEIBHOCTH W COCTaBJISATh ILJIAHBI
NEeSATEIbHOCTH; CaMOCTOSATENIbHO OCYIIECTBIISITh, KOHTPOJHUPOBATbH M  KOPPEKTUPOBATH
NEeSATEeTLHOCTD; HCIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI IS JIOCTHUKEHHUS TMOCTABJICHHBIX
Hene W peanusaluu TUIAHOB JESTENIbHOCTH; BBIOUpATh YCIENIHBbIE CTPATETHH B PA3TUYHBIX
CUTYaIUsX;

2) BIIaJICHHE HaBBIKAMM I[03HABATEIbHOU, Y4eOHO-MCCIICOBATEIBCKOW M IMPOCKTHOM
NEeSATETbHOCTH, HaBBIKAMHU  paspelieHus Npo0ieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TMOHUCKY METOJIOB pELIEHUA MPAKTUYECKUX 3aJad, [PUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHMUS;

3) rOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITCNIbHOM HH(OPMAIMOHHO-TTO3HABATEIILHOM
JeSITEIIbHOCTH, BKIIIOYass YMEHUE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OOpMAIIIH,
KPUTUYECKH OIICHUBATh M WHTEPIPETUPOBATH HH(POPMAIMIO, TOTYy4aeMyl H3 Pa3TUYHBIX
HMCTOYHUKOB;

4) BnajicHUE SI3LIKOBBIMHU CPEJCTBAMH — YMEHHE SICHO, JIOTHYHO U TOYHO H3J1araTh CBOIO
TOYKY 3pEHUS, UCIIOIb30BATh a/ICKBATHBIC A3bIKOBBIE CPE/ICTBA;

5) BiajicHre HaBBIKAMH TI03HABATCIBHON pPEICKCHMH KaK OCO3HAHHUS COBEPIIACMBIX
JEUCTBUM M MBICIIMTEIIHHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUM, TPAHUI] CBOETO 3HAHUS
Y HE3HaHUs1, HOBBIX IM03HABATEbHBIX 337a4 U CPEJICTB UX JOCTHKEHUSI.

CucreMa y4eOHBIX 3a/1a4y BKJIIOUAET TECTOBBIE 3a1aHus, 3aaa4yu |-111 ypoBHeit cnoxHocTH
Y TBOPUYECKHUE 3a/IaHMUSI.

TecToBble 3aaHUs UMEIOT, KaK MIpPaBUJIO, YETHIPE BapHaHTa OTBETAa, CPEIU KOTOPBIX
HaXOJUTCS OJHMH BEpHBIN. B psae 3amaHuii nmpeanosaraeTcs 3amuch B MyCTOM CTPOKE CBOETO
BapuaHTa OTBETa. TeCTOBbIE 3aJaHUs MpeTHAa3HAUYCHBI JJIA OMpEICICHUsS YPOBHS 3HAHHWU W
yMEHUM MO Teme. B 3aBHCUMOCTH OT pe3yJbTaTOB TECTUPOBaHUsA (IIPOBOAMTCS B Hadale
W3Y4YEHUS KaXJI0U TeMbl), OTIPEICsETCs HAPaBJICHUE TaIbHEUIIIETO N3YUCHUS TEMBI.

3agaun | ypoOBHSI CIOXKHOCTH MOKHO CUUTATh TPEHUPOBOUYHBIMU, TaK KaK UX BBINIOJHEHUE
TpeOyeT 3HaHMSI COOTBETCTBYIOILIETO TEOPETUUECKOTr0 MaTepuaja U M3BECTHBIX aJrOPUTMOB

pEIICHHUS.
3amaun |l ypoBHS CIIO)KHOCTH TpeOYIOT yMEJIOTrO COYCTaHUs psJa HW3BECTHBIX
JITOPUTMOB PEUICHHUS, a HHOTIa ¥ HECTAHIAPTHOTO MOIX0/1a K 3aj1a4e.
3amgaum Il ypoBHS ciOXHOCTH TpeOyrOT CGHOPMUPOBAHHOCTH psjia KOMIIOHEHTOB

WH(POPMAIIMOHHON KYJIBTYpHI, TJIABHBIM W3 KOTOPBIX MOXHO CUMTaTh YMEHHs, CBS3aHHBIE C
WH(POPMAIIMOHHBIM (B TOM YHCIE MaTeMaTHYeCKUM) MojaenupoBaHueM. llpomecc pemieHus
ATHX 33/1a4 JIOJDKEH BKJIIOYATh OMMCAHUE BCEX 3TANOB MH(OPMAITMOHHOTO MOACITUPOBAHHSL.
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BremonHenHoe  TBOpYecKoe  3aJaHUE  MPEACTaBIsAeT CcO00M  MyJIbTUMEIUHHBINA
TUINEePTEKCTOBbIN JokyMeHT u cmaércs Ha CD-nmucke. Ilo pesynabTaTtam mpoOBEnNEHHOTO
HCCIIEIOBAaHUS CTYACHT TOTOBUT JOKJad, C KOTOPHIM BBICTYNAE€T HAa ayJUTOPHOM 3aHSITUU
(BpeMs BBICTYIICHUS — 7 MUHYT, 0OCYXJACHHE TOKIaa — 7 MUHYT).

Tema «KoHuenuuu COBPEMEHHOW MATEMaTUKH» H3y4aeTCs  CaMOCTOSTEIbHO
(aBpHCTHYECKOE OOydYeHHE, TBOpUYECKas KOHTpoJibHas paboTa). 3amanus. (1) [Ipouwmraiite
kuury Cmirwoapm A. Konwyenyuu cospemennou mamemamuku. — Munck, 1980. (2) U3noxure
COJIepKaHUe OJHOW W3 IJaB KHUTW JUIs ydamuxcs cpeaHed mkomsl. (3) CocTaBbTe nepeueHb
BOIIPOCOB IO MarepHasly TIjaBbl (BO3MOXHO, 3TH BOIMPOCHl OYIyT BKJIIOYEHBI B IMPOrpamMmy
sk3ameHa). (4) M3yuurte marepuanbl caiita sieTHed 1mikosibl «CoBpeMeHHAs MaTeMaTHKa
(http://www.mccme.ru/dubna/). Hackonbpko KOHIEHIMH, H3I0KCHHbIE CTI0ApPTOM, CO3BYUYHBI
[Iporpammam setHed mkonsl 3a mocienaue 10 metr? (5) CocTaBbTe CHHMCOK MCTOYHUKOB (C
aHHOTallUeW K KaXJIOMYy HCTOYHHKY), PEKOMEHAYEMBbIX s Oojiee ACTAbHOTO H3y4YeHUs
BbIOpaHHON Bamu TeMbl.

[IpomexxyTouHast aTTecTanus BKIIOYACT:

— aBTOMAaTHU3UPOBAHHOE TECTUPOBAHUE

— TPaJAMIIMOHHBINA YCTHBIN 3K3aMEH.

Tect mnpomexyTouHOM arrecranuu colepXuT 10 3amaHuil C KpaTKUM OTBETOM,
MIPOBEPSIONINX HATMYNUE MPAKTHUECKUX MATEeMaTUYECKUX 3HAHUN M YMEHUM 0a30BOr0 YpPOBHS
MOATOTOBKH: ©a30Bble BBIYUCIHUTEIBHBICE M JIOTUUYECKHE YMEHUS U HaBBIKH, YMEHHUE
aHaIM3upoBaTh UH(popmMaruio. Ha BeimonHeHne Tecta oOTBOAUTCS 60 MUHYT.

B Tabmuue 2 mpenctaBieHO pacmpeleseHHEe 3aJaHuii B BapUAHTE KOHTPOJBHBIX
M3MEPUTENIBHBIX MAaTEPUAJIOB IO MPOBEPSEMbIM YMEHHUSIM U BUJAM JEATEIbHOCTH.

Tabruya 2
Pacnipenenenue 3agaHuii 1o NpoOBEPsIEMbIM YMEHHSIM U BUJAM AESITEIIbHOCTH
I Homepa
pOBEpPsSIEMBbIC YMEHUS U BUJIBI ACSITEIHBHOCTH .
3aTaHU I
YMeHHe UCTIONh30BaATh TEOPETUUECKUE 3HAHUSI DJIEMEHTAPHOU TEOPHH JCITUMOCTH 1
(cBoiictBa u npuzHaku aeaumoct, HOJ[, HOK, npocTeie u cocTaBHbIE UKciia, TPOIOPIIIH)
K pELIEHUIO0 3a7a4
YMeHue penath CIOKETHBIE TOTUYECKHE 3a7a41, UCTIONb3Ys 3HAHUE CBOMCTB OCHOBHBIX 2
onepanyii Hai MHO)KECTBAMH
YMeHue penarh CIOKETHbIE KOMOMHATOPHBIE 3a7a491 JIOTUKO-aHATUTUYECKHUM METOJIOM — 3
METO/T UCUEPIBIBAIOIINX MPOO U/UIIH MEeTO HH(GOPMAITMOHHOTO MOJICTUPOBAHUS
(TabnuiIpl, 1epeBO BapHAHTOB) B COYETAHUH B apU(PMETHUECKUM METOJIOM.
YMeHUe BBIOTHATh ACUCTBUS C IIEIBIMA CUCTEMATHUYECKUMHU YHCIIAMU 4
YMeHue NPUMEHSTh 3HaHUS O CBOMCTBAX YHUCIOBBIX MOCIIEI0BATEILHOCTEN K PEIICHHUIO 5
3ajaq
YMeHue 1elicTBOBATH C MPOIIEHTaMHU 6
YMmenue nmpeoOpa3oBIBaTh paIllMOHATHHBIC YHCIIOBBIE BBIPAKCHHUS 7
YMeHue penaTh CIOKETHBIC 3a7a9i apu(METHIECKUM METOJIOM 8
YMeHne npou3BouTh apuMEeTHUIECKHUE TEHCTBHS C HPPAITMOHATBHBIMHA YHCIIAMH BUIA 9
t/a,rmen €N (B ToM uncie, H36aBUTHCS OT UPPALMOHATBHOCTH B 3HAMEHATEE IPOOH)
YMeHue npou3BoUTh apudpmMeTnueckue AeHCTBYs ¢ Jorapudmamu 10

Il CEMECTP

Yacte 2. DnemeHTbl MaTeMaTuyeckoil joruku. ITpumensiercs kinaccudeckast (JIEKIIMOHHO-
CEMHMHApCKasi) TEXHOJOTHs OOY4YeHHS C YCUJICHHEM pOJH CaMOCTOSTEIBHOM paboThI
cTyaeHTOB. [lo Kaxmoi Teme 4YuTaeTcs TpaTuIMOHHAS aKaJeMHU4ecKas JICKIHs, 3aTeM
IPOBOJUTCS Psii MPAKTUYECKUX 3aHATUN. B comepxaHue NMpakTUUYECKUX 3aHATUN BKIIIOUEHBI
MHTEPAaKTUBHBIE YIpPaXXHEHMs, pa3padoTaHHble M XpaHsmuecs Ha LearningApps.org
(npunoxenue Web 2.0). OueHuBaHHE pe3ylIbTaTOB OCBOCHHUS MOMIYISI TIPOBOAMTCS TIO
0aJUTbHO-PEHTHHTOBOM CHCTEME.

[TpomexxyToUHast aTTecTalus BKIOYAET:

15



http://www.mccme.ru/dubna/

— aBTOMAaTHU3UPOBAHHOE TECTUPOBAHME,

— KOHTPOJIBHYIO padoTy,

— TPAJIULMOHHBIN YCTHBIM 3K3aMEH.

Tect mnpomexyToyHOM arrecranuu coaepXuT 10 3amaHuil, IPOBEPSIOINX 3HAHUSA
AJIEMEHTOB MaTeMaTHYECKOW JIOTMKM U YpOBEHb CPOPMUPOBAHHOCTU OA30BBIX JIOTMYECKUX
YMEHMI U HaBbIKOB. Ha BeInonHeHue tecta oTBOAUTCSA 30 MUHYT.

KontponpHas pabora mo3BoJsieT MPOBEPUTh CHOPMHUPOBAHHOCTh YMEHUI NMPUMEHEHHUS
IIOJIyYEHHBIX 3HAHWW K PELICHUI0 MAaTeMATUYECKUX M IPAKTUYECKUX 3a7ad, B TOM YHCIIE
IIKOJIBHOTO Kypca MaTeMAaTHUKH.

YCTHBIM  DK3aME€H BKJIKOYAeT [Ba BOIPOCA; IIEPBBIA —
BBICKA3bIBaHMI», BTOPOU — U3 paszeina «JIoruka npeaukaTosy.

Hu3 pasacia «Jloruka

Il CEMECTP

Yacts 3. 'eomerpus. [Ipumensiercs mpakTHKO-OPUEHTUPOBAHHAS TEXHOJIOTHUS 00yUeHUSI.
Cucrema JIEKIIMOHHBIX W  TPAKTUYECKUX  3aHATUN, HAMpaBIEHHBIX Ha  JIOTHUKO-
QITOPUTMHUYECKYIO TOATOTOBKY OYIYIIMX YyYHUTENIed MaTeMaTHKH, MO3BOJSET HE TOJBKO
yOPOUYUTh 3HAHUS IIKOJIBHOM TE€OMETpUU, HO W MOJYYUTh JIONOJHUTENIbHBIE 3HAHUSA TEX
pa3zeioB TeOMETPUU, KOTOpPhIE HE SBISIOTCS OOS3aTENBHBIMU B COJIEPKAHUU IIKOJIBHOTO
MaTeMaTu4yeckoro oopazoBanus. OlIeHUBaHUE PE3YIHTATOB OCBOCHHUS MOJYJIS IPOBOIAUTCS IO
OaJITbHO-PEUTUHTOBOM CHCTEME.

[IpakTudyeckue UCCIENOBATENbCKUE 3aHATHS TPU3BAHBl HMHUTHPOBATh  yueOHO-
HCCIIEIOBATENBCKYIO JESITEIBHOCTD YUAIMXCI OCHOBHOM IKOJbI. DopMa MpOBENCHUS 3aHATUI
— naboparopHass pabora. CojaepKaTelbHYIO OCHOBY JaOOpaTOPHBIX pPabOT COCTaBISAIOT
MIPAKTUYECKUE 3a7aud, TPeOYIIIUe UCIOIb30BaHUs MPUOOPETCHHBIX 3HAHUN M YMEHHM IS
MIOCTPOCHUSI U MCCIIEIOBAHMS MPOCTEHIIMX MATEMAaTHUUYECKUX MOJENEN C HCIOJIb30BaHUEM
TaOJWIl,  COPABOYHBIX  MaTEpPHAIOB,  KOMIIbIOTEpA. OcHOBOMt ~ TIPOEKTUPOBAHUS
WCCTIEIOBATENILCKUX pAa0OT SBISAETCS PACHIMPEHHE U YriayOJieHWe TMOJY4YeHHBIX 3HAHUU,
HABBIKOB, COCIMHEHWE 3HAHWUN CTYJCHTOB C WX MPAKTHUECKOW ydeOHO-TIO3HABATEIbHOW U

Oynymiei npodeccHoHAIbHON NeATeTbHOCTHIO.

Tabnuya 3

HpaKTqucxne HNCCICOOBATCIIbCKHUEC 3aHATHUA

Tema mpakTuuecKout
HCCIIEIOBATENBCKOM PadOThI

HNHcTtpymenTapuit

YyeOHas uTeparypa

MHororpasHsle yIJibl

AbOOM /715 YepueHus,
4EepTEKHBIE
MIPUHAJIEKHOCTH, IIJIOTHAS
Oymara, HO’KHHIIBL, KIel

N3o6paxenne mpu3Msl 1
MOCTpOEHUE €€ ceueHui

Iloctpoenue nupamuabl U
€€ IIOCKNX CeUCHNH

Ans00M 1715 YepUeHUS,
4epTEKHBIC TPUHAIKHOCTH

Uromwnu B.U. Terpanps no reometpuu g 11
Kjacca. MHOTOIpaHHUKH U UX CEYEHUS,
IJIOIIAIM TIOBEPXHOCTEH, 00bEMBI. —
Caparos, 1997. — 64 c.

MoaenupoBaHue
(u3roToBIIeHHE)
NpPaBUJIbHBIX,
HOJTYTIPABUIIBHBIX,
BBIMYKJIBIX M 3BE3M4YATHIX
MHOT'OI'PaHHHUKOB,
U3y4YCHHE HX CBOWCTB

YepréxHble
MIPUHA]ICKHOCTH, IBETHAS
Oymara, HOKHUIIBI, KIICH

— Bennunmxep M. Mogenu
MHOT'OI'PaHHUKOB. Hep C aHTIJI.

B.B. ®upcoga. Ilox pen. u ¢ nocnecn. 1.M.
Srnoma. — M.: Mup, 1974. — (djvu)

— I/IHTepaKTI/IBHBIe JUHAMHUYCCKHUEC MOACIIN.
npeobOpasosanus. — (http:/files.school-
collection.edu.ru/dlrstore/b20277eb-3501-
4e8c-bb18-
590adb91f106/Models/index2.htm)

CedeHns TUIHHAPA

Ans00M 1715 YepUcHHUS,

TUIOCKOCTSIMH 4epTEKHBIC MPUHAICKHOCTH
CedeHus KOHyCa Ans00M 1715 YepUcHHUS,
TUIOCKOCTSIMH 4epTEKHBIC

NPpUHAAJIC)KHOCTH, KHOIIKH-
MICHbKHW, HUTH, IIJIOTHAsA

— Uromun B.W. Tetpanpb no reoMmeTpuu AJist
11 xnacca. Kpyriele Tena u ux cedeHus,
00BEMBI, TUIOIIAINA TTOBEPXHOCTEH. —
Caparos, 1998. — 64 c.

— MHTepakTHBHBIE JMHAMUYECKHE MOICIIH:
¢urypsr spamenus. — (http:/files.school-
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http://files.school-collection.edu.ru/dlrstore/b20277eb-3501-4e8c-bb18-590adb91f106/Models/index2.htm
http://files.school-collection.edu.ru/dlrstore/b20277eb-3501-4e8c-bb18-590adb91f106/Models/index2.htm
http://files.school-collection.edu.ru/dlrstore/b20277eb-3501-4e8c-bb18-590adb91f106/Models/index2.htm
http://files.school-collection.edu.ru/dlrstore/b20277eb-3501-4e8c-bb18-590adb91f106/Models/index2.htm
http://files.school-collection.edu.ru/dlrstore/b20277eb-3501-4e8c-bb18-590adb91f106/Models/index3.htm

Oymara, miockast kopobka A4 | collection.edu.ru/dlIrstore/b20277eb-3501-
Kouduryparum Anp00M 7S UepueHUS, 4e8c-bb18-

MHOTOTPAaHHUKOB H TEJ yepréxnble npuHamiexaoctu | 990adb91f106/Models/index3.htm)
BpAIlCHUsI (BITHCAHHbIC U
OIMCAHHbIC TENA)
OOBEMBI 1 TTIOBEPXHOCTH
TEJI BpAIlCHUSI

TexHonorust MpoBeAeHU TPAOULIHOHHBIX NPAKTHYECKUX 3aHATHU CTPOUTCS MO OJHOU
cxeme: (1) mpoBepka YCBOEHHS TEOPETHYECKOTO Marepuana B ¢dopMme TecTupoBaHus, (2)
BBITIOJIHEHUE TPEHUPOBOYHBIX 3a7aHuil, (3) BBIMOJHEHUE 33/laHUN TOBBIIIEHHOW CII0HOCTH,
(4) neMoHCTpaLUs PE3YNHTATOB C OCIEAYIOIIHUM UX O0CYKICHUEM.

[IpoMexxkyTouHas aTTecTanus BKIOYACT:

— aBTOMAaTU3UPOBAHHOE TeCTUpOBaHUE N0 TeMe «IlocTpoenne ceuenunii»,

— KOHTPOJIbHYIO pa0boTy «Jlornueckuii aHanu3 MIKOJIBHOTO yUeOHUKA MAaTEMAaTUKN,

— TPAJAMIIUOHHBINA YCTHBIN 3K3aMEH.

KontponbHasi paboTa TO3BOJIAET CTyACHTaM CaMOCTOSTEIbHO  OCBOUTH  Psif
npodeccuoHaNbHBIX YMEHUN U IPOBEPUTH YPOBEHB JIOTHKO-aJITOPUTMUYECKON MTOATOTOBKH.

VCTHBIM 3K3aMEH BKJIIOYAET JBa BONPOCA; IEPBBIA — TEOPETUYECKUH, BTOPOU —
MPaKTUYECKUH (pelIeHue 3a1aun).

IV CEMECTP

Yactp 4. DOneMeHTbl KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEW U MareMaTHYecKOM
cratucTUkH. [Ipumensercs knaccuueckas (JEKUMOHHO-CEMHUHAPCKas) TEXHOJOTUSl 00y4eHHs
C YCWJIEHHEM pOJIM CaMOCTOATEIbHOM padOThl CTYAEHTOB U BKJIIOYEHHEM CTYACHTOB
B IIPOCKTHYIO JIeATENbHOCTh. [l0 Kak0i TeMe 4HuTaercs JIEeKUMs, 3aTeM IPOBOAUTCS Pl
NPAaKTUYECKUX 3aHATHH. VI3yueHue Monyss 3aKaHYMBAETCS TBOPUYECKUM OTYETOM O
peanu3aniy BbIOPAHHBIX MPOEKTHBIX 3afaHuil. OLiEHWBAHHUE PE3YJNbTaTOB OCBOCHUS MOIYJIS
MPOBOJUTCS MO OAJITbHO-PEUTHUHTOBOM CHCTEME.

[TpomexxyToUHast aTTecTalus BKIOYACT:

— aBTOMATU3MPOBAHHOE TECTUpPOBaHUE MO TeMe «MeToll onucaTenbHONM CTaTUCTUKU KaK
MeTo 00paboTKu HH(MOPMAIIMU, TTOTYYEHHON B X0/1€ COIMOJIOTHYECKOTO HCCIICIOBAHMSI.

— KOHTPOJIbHYIO paboTy,

— 3au€T.

Tect mnpomexyTouHoM arrecranuu cofepkuT 10 3amaHMii C KpaTKUM OTBETOM,
MIPOBEPSIOMINX HATMYHE MPAKTHYECKUX MATEeMAaTUISCKUX 3HAHUH W YMEHHI 0a30BOTO YPOBHS
nojarotoBku. Ha Beimonnenue tecrta orBoautes 30 MUHYT.

KonTponbsHas pabota «21eMeHTbl MaTeMaTHUYEeCKOW CTaTUCTUKU» MO3BOJISIET MPOBEPUTH
COPMHUPOBAHHOCTh, ~ YMEHHH  TNPUMEHEHHsS  TOJYYCHHBIX 3HAaHUH K  PEHICHHUIO
npodeccuoHaNbHBIX 3aa4.

3auér mpoxomuT B (opme cobecemoBaHUS IO PE3yNbTaTaM OCBOCHHS COJCPKAHHS
MOJIYJISL.

V CEMECTP

Yacte 5. Anrebpa. IlpumeHstoTcss aganTUBHBIE IPEAMETHO-OPUEHTUPOBAHHBIE U
npodeccuoHanbHO-OPUEHTUPOBAHHBIE TEXHOJOTUM 00y4yeHusi. OlieHHBaHHE pPE3yJIbTaTOB
OCBOEHHUS MOAYJISI IPOBOAMUTCSA 10 OaJUTbHO-PEHUTHUHIOBOM cUcTEME.

CopepxaHue MNPAKTUUYECKHX 3aHATHM ONpPENEJIEHO CIEUUaIbHO OPraHW30BAHHOU
CUCTEMOW 3aJlay, BKJIOYAIOUIEH: TECTOBbIE 3ajaHusi, 3adaud | ypOBHS CIOXHOCTH —
MaTeMaTU4YecKhe aJropuTMuueckue, 3afgadd |l ypoBHS CHOXKHOCTH — MaTeMaTH4yecKue
IBpUCTHYECKHE. TeCcTOBbIE 3alaHHs MMEIOT, KaK IPaBWJIO, YETHIPE BapHaHTa OTBETA, CPEAU
KOTOPBIX HaXOAUTCS OJUH BEPHBbIN. B psane 3amanuil mpeamnosaraeTcs 3amuch B IyCTON CTPOKE
CBOECTO BapHaHTa OTBeTa. TecTOoBble 3aJaHMs NPEJHA3HAYECHBI [UIsl ONpPENEICHUS YpPOBHS
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3HAHMM U YyMEHHH 1Mo Teme. B 3aBUCHMOCTH OT pe3ylbTaToOB TECTHPOBaHUS (IPOBOAMUTCS B
Hayalle U3Y4YEeHUsI KaXKJ10M TeMbl), ONpeIeIsieTCsl HalpaBlieHue JaIbHEUIIEro N3y4eHUsI TEMBI.

lens  naGopaTOpHBIX  3aHATHM —  HMMUTUPOBATh  Y4e€OHO-HCCIEA0BATEIBCKYIO
JEeSTENIbHOCTh yYalIuXcsl OCHOBHOM 1IKoJbl. CoJiepikaTeabHasi OCHOBA JJAOOPATOPHBIX 3aHITHIMA
— TIpaKTHYECKHE HcclenoBaTeabckue 3amaun (3amaun |1l ypoBHS cioKHOCTH), TpeOyromue
UCIOJIb30BaHMSI TPUOOPETEHHBIX 3HAHUM W YMEHHH /i TOCTPOCHHUS M UCCIEIOBaHUS
MaTeMaTHYECKUX MOJIEJEH, IPeICTaBICHHUs PEAIbHBIX 3aBUCUMOCTEN C MOMOIIbIO (PYHKIIMIA,
UHTEpIpEeTauy TIpauKoB, MPAKTUUYECKUX pacyeToB Mo (GOpMyliaM C HUCHOJIb30BaHUEM
Ta0Null, CHOPABOYHBIX  MaTEepHAOB, MHUKPOKAIbKYIATOpa,  KoMmmbloTepa.  OcHoBa
MIPOEKTHUPOBAHUS JIA0OPATOPHBIX PabOT — pacIIUpeHHe U YriayOJeHUE MOITYYEHHBIX 3HAHUH,
HaBbIKOB, COEJIMHEHUE 3HAHWUW CTYJEHTOB C UX MPAKTHUYECKOM y4eOHO-IIO3HABATEIBHOM U
Oynyuieit npodeccuoHaIbHOMN eI TENbHOCTBIO.

N3ydyenne Mopmynsi 3aKaHUYMBAETCS TBOPUYECKUM OTYETOM O peaju3alid BbIOPAaHHBIX
MIPOEKTHBIX (TBOPUYECKUX ) 3a/IaHUM.

[IpomerxyTouHas aTTecTanus BKIIOYACT:

— aBTOMATHU3UPOBAHHOE TECTUPOBAHMUE,

— KOHTPOJIbHYIO paloTy,

— 3a4éT B (popMe cobeceqoBaHUS.

VI CEMECTP

Yacte 5. Anrebpa (upomomxkenue). [IpumeHstoTcss amanTuBHBIE IPEIMETHO-
OPUEHTUPOBAaHHbIE U  MNPOPECCHOHATBHO-OPUEHTUPOBAHHBIE  TEXHOJOTUU  OOy4YEeHUS.
OneHuBanue pe3yabTaTOB OCBOSHUS MOAYJISI IIPOBOUTCS MO 0aJUIbHO-PEUTHUHTOBOM cUCTEME.

CopepxaHue MNPAKTHYECKUX 3aHATHM ONpPENEIeHO CHEUUaIbHO OPraHW30BAaHHOMN
CUCTEeMOW 3ajay, BKJIOYAIOUIe: TecTOBble 3a7aHusi, 3adaud | ypOBHS CIOXHOCTH —
MaTeMaTH4YeCKUe alnropuTMuueckue, 3agadu |l ypoBHS CIOXKHOCTM — MaTeMaTHYeCKue
IBpUCTHYECKHE. TecTOBbIE 3aJaHUs MMEIOT, KaK IPaBWJIO, YETHIPE BapHaHTa OTBETA, CPEAU
KOTOPBIX HaXOJAUTCA OAWH BEPHBIN. B psze 3a1aHuil mpeanogaraeTcs 3aluch B IyCTONW CTPOKE
CBOEro BapHaHTa OTBETa. [eCTOBbIE 3aJaHMs NPEIHAZHAYEHBI JUIA OINPEACICHUS YpPOBHS
3HAaHMW U yMEHMH 1o Teme. B 3aBUCHMOCTH OT pe3yJIbTaTOB TECTHUPOBAHUS (IIPOBOAMUTCS B
HayaJle U3y4eHUsI KaXKJ10M TEMBI), ONIPENEIAETCS HAPABJICHNE JAIBHEUIIETO U3YYEHUSI TEMBI.

Lenr  naGopaTOpHBIX  3aHATHM —  HMMUTHUPOBATh  y4eOHO-HMCCIEA0BATEIBCKYIO
JeSATENIbHOCTh  YYalllUXCsi OCHOBHOM U crapmeid mikonbel. CopeprkaTenbHass OCHOBa
1abopaToOpHBIX 3aHITHH — TPaKTUYECKUE HuccienoBaTenbckue 3amaun (3amauu |l ypoBHs

CII0’KHOCTH), TPEOYIOIINE UCIIOIB30BAaHMUS MPUOOPETEHHBIX 3HAHUI M YMEHHH IS IOCTPOCHUS
U UCCIICZIOBaHUS MATEMATHYECKUX MOJEJCH, TPEACTaBICHHUS PEaTbHBIX 3aBHCHMOCTEH C
MOMOIIBIO (YHKIMM, MHTEpHpeTanuu TpapuKoB, NPAKTUYECKUX PAacUyeToOB MO (opmynaMm c
UCTIOJIb30BAHUEM TaOJMIl, CIPABOYHBIX MAaTEPHAJIOB, MHKPOKAIBKYJISATOPa, KOMIIBIOTEpA.
OcHoBa MPOEKTUPOBAHUS JIAOOPATOPHBIX PabOT — pacIIMpeHue U YriIyOJIeHHE MOJYyYEHHBIX
3HAaHWH, HaABBIKOB, COCJAMHEHWE 3HAHWH CTYIEHTOB C WX NPAKTUYECKOW y4eOHO-
MO3HaBaTeIbHON M OynyIel NpopecCHOHAIBHON AesTeNbHOCTHIO.

W3ydenne MOmyns 3aKaHYMBACTCS TBOPYECKHMM OTYETOM O peau3alii BbIOPaHHBIX
MPOEKTHBIX (TBOPUECKUX) 3aJaHH.

[IpomexxyToUyHast aTTecTalus BKIOYACT:

— aBTOMaTH3UPOBAaHHOE TECTUPOBAHUE,

— KOHTPOJIbHYIO paboTy,

— MMUCbMEHHBIN K3aMEH C MOCIEAYIOLUM cO0eCceJ0OBaHNEM 110 Pe3yIbTaTaM MHUCbMEHHOM
pabGotel. IlepBeIii BOMpOC HSK3aMEHAIIMOHHOTO OWJeTa MPOBEPSET YMEHHE JIOKAIBHOTO
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YHOPAOOUYCHUA MaTCpHrajla TCMBI, BTOpOﬁ — YMCHHC HCIIOJIb30BAaThb MCTOJ MATCMATHUYCCKOI'O
MOACIIMPOBAHUS K PCIICHUIO 3a/1aY.

VII CEMECTP

Yacts 6. Tpuronomerpus. [IpumeHsroTcs ananTUBHBIE MPEIMETHO-OPUECHTHPOBAHHBIE H
po¢eCCHOHAIbHO-OPUEHTUPOBAHHBIE TEXHOJIOTUU 00ydeHus. OleHMBaHME pe3yJIbTaTOB
OCBOEHMSI MOAYJISL IPOBOAMTCS IO OAJIIbHO-PEUTUHTOBOM CUCTEME.

CopepxaHue MNPAKTHUYECKUX 3aHATHH ONpPENEJIeHO CIEUUalbHO OPraHU30BAHHOMN
CHUCTEMOM 3ajay, BKJIOYAIOIIEH: TECTOBbIE 3aJaHMs, 3afaud | ypOBHS CIIO)KHOCTH —
MaTeMaTU4YecKHe aJropuTMuueckue, 3afgadd |l ypoBHS CHOXKHOCTH — MaTeMaTHYecKHue
IBpUCTHYECKHE. TeCcTOBBIE 3aJaHus MMEIOT, KaK NPAaBWJIO, YETHIPE BAPHUAHTA OTBETA, CPEIU
KOTOPBIX HaXOAUTCS OAWH BEPHBIN. B psane 3amanuil mpeanosaracTcs 3alnuch B IIyCTON CTPOKE
CBOETO BapHaHTa OTBeTa. TecToBble 3aJaHMs NPEJHA3HAYEHBI ISl ONpPENEICHUS YpPOBHS
3HaHUN M yMEHUH 1o Teme. B 3aBHCHMOCTH OT pe3yiabTaToB TECTUPOBaHUS (TMPOBOAMUTCS B
HayaJle U3y4EeHUsI KaXKJ10M TEMBbI), ONIPeIEseTCsl HalpaBJIeHUE JaJIbHEUIIEr0 N3YYEHUSI TEMBI.

Llenr  nmabopaTOpHBIX  3aHATHH —  HMMUTHUPOBATh  y4eOHO-HCCIEAOBATEIBCKYIO
NEeSATEIbHOCTh y4yallluXCs OCHOBHOM M crapmeil mkoibl. CopaepkarenbHas OCHOBa
7a00paTOPHBIX 3aHATUM — MpaKTHYECKHUE HccieaoBarenbckue 3amauu (3amaun |l ypoBHs

CJIO’)KHOCTH), TpeOYIOIINE UCTI0JIb30BaHUS MPUOOPETCHHBIX 3HAHUN U YMEHHU JJI TOCTPOCHUS
U HCCIIEIOBAaHMS MAaTeMaTUYECKUX MOJEJed, IMPEICTaBICHUS pPEalbHbIX 3aBHCUMOCTEH C
NMOMOIIBI0 (QYHKIUN, UHTEpIpETaluud TpaduKoB, MPAKTHUYECKHX pacyeToB Mo (opmynam ¢
WCIIOb30BAaHUEM TaOJHWIl, CHPABOYHBIX MATEPUATIOB, MHUKPOKAIbKYJIATOpPa, KOMIIBIOTEpA.
OcHoOBa MPOEKTUPOBAHUS JIAOOPATOPHBIX PabOT — pacHIMpeHUEe U YIITyOJICHHE TMOJYYEHHBIX
3HaHUH, HABBIKOB, COCAMHEHHWE 3HAHUN CTYJIGHTOB C UWX TIPAKTHYECKOW y4eOHO-
MO3HaBaTeIbHON U Oyayiiel mpodeccuoHanbHON JesTENbHOCTBIO.

N3yueHne Momyns 3akaHUMBAETCS TBOPUYECKMM OTYETOM O peaM3allid BBIOPaAHHBIX
MIPOEKTHBIX (TBOPUYECKHX) 3a/IaHUM.

[IpomexxyTouyHasi aTTeCTalNs BKIIOYAECT:

— aBTOMAaTHU3UPOBAHHOE TECTUPOBAHME,

— KOHTPOJIbHYIO paboTy,

— MUCHbMEHHBIN YK3aMEH C MOCIEIYIONIIM COOECe0BaHUEM T10 pe3yIbTaTaM MUChbMEHHOU
pabotel. IlepBblli BOMPOC SK3aMEHAIMOHHOTO OWJIETa TPOBEPSET YMEHUE JIOKAJTBLHOTO
YOOPSIOYEHUsT MaTepuaia TeMbl, BTOPOM — yMEHHE JOKa3blBaTh MAaTEeMaTHYECKUE
YTBEPKIACHUS.

KonTpons camocrostenbaoi paboTsl (KCP) npuauMaet ¢hopMsI:

— MPOBEPKU MTUCbMEHHBIX PabOT CTYJACHTOB;

— OLIGHKH BOCITPOM3BEJICHUS JIOKA3aTEeIbCTB MaTEMaTUYECKUX YTBEPKICHUU (YCTHBIH
OTBET):

— TBOPYECKUE OTYETHI O PE3YNbTaTax BBIOJHCHUS yYCOHBIX MPOCKTOB M TBOPYCCKUX
KOHTPOJIBHBIX padoT;

— UHIUBHUIYAIbHOE KOHCYJIBTUPOBAHKE CTYICHTOB, B TOM YHUCIIE 110 JJICKTPOHHOM TOUTe.

IIpn oOydeHHHM WHBAJIWIOB W JHI] C OIrPAaHUYEHHBIMU BO3MOYKHOCTSMH 30pPOBBS
Mpe1ycMOTpeHa BO3MOKHOCTh MpreMa-rnepeaaud UHpopMauu B JOCTYIHBIX AJIs1 HUX popMax
AJIEKTPOHHOTO 00YYEHHUS U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA.

VYnaeneHBI BeC 3aHATHH, NPOBOJUMBIX B HMHTEPAKTUBHBIX (opMax, OMpPEAesieTcs
IJIABHOW LEJIBI0 IPOrpaMMbl, OCOOEHHOCTBIO KOHTHHI€HTAa OOYYaroIIMXCS U COJepKaHHEM
KOHKPETHBIX JUCUUIUINH, U B LIEJOM B y4eOHOM mpolecce cocTaBisieT 35% ayauTOpHBIX
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3aHATUH. 3aHATHUS JIEKIIMOHHOTO TUMA JUII COOTBETCTBYIOIIUX TPYII CTYAEHTOB COCTABIISIOT
20% ayauTOpHBIX 3aHITHH.

6. YdeOHoO-MeTOMMYeCKOe o0ecmevYeHHe CAMOCTOSITEIbHOI PadoThl CTYAEHTOB.
OueHouyHble cpeacTBa S TeKYlNIero KOHTPOJISI YCIeBAeMOCTH, IPOMeKYTOYHOM
aTTecTaAllMM MO UTOTaM OCBOEHMS TUCIHUIINHBI.

6.1. OLleHOYHEIC CPEACTBA IS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.

| cemecTp

1. JluarHocTHYECKOE TECTUPOBAHHME — TECT pa3MeuléH B mocobuun Jlebedesa, C. B.
DrneMeHTapHas MaTeMaTuka: BBenenue: http://elibrary.squ.ru/uch_lit/613.pdf, C. 6-8.

2. Cucrema y4eOHBIX 3a/Jay, MO pe3yJbTaTaM BBIMOJIHEHUS KOTOPBIX IPOBOISTCS
MUCHMEHHBIC OIPOCHl — B mocoouu Jlebedesa, C. B. DneMeHTapHas MaTeMaTHKa: BBEICHUE:
http://elibrary.sgu.ru/uch_lit/613.pdf.

3. TBopueckass KOHTpOJbHass paboTa — TEKCT pPabOThl pa3MemEéH B TOCOOUHU
Jlebeoesa, C. B. DnemenrapHas MatemaTuka: BBefenue: http://elibrary.squ.ru/uch_lit/613.pdf.
-C. 4.

Il cemecTp

1. VutepakTuBHbBIE yNpa)XHEHUs, pa3paboTaHHble W XpaHsuecs Ha LearningApps.org
(mpunoxenue Web 2.0):

Bricka3piBaHMA:
http://LearningApps.org/display?v=phged54f201,
http://LearningApps.org/display?v=prk3qz62501

3HayeHre UCTUHHOCTH BLICKA3LIBAHUIA:
http://LearningApps.org/display?v=ptozb5fct01,
http://LearningApps.org/display?v=poyp9bag5k01,
http://LearningApps.org/display?v=pdadkms8501.

VY CII0BYSI MICTHHHOCTH MAaTEMATUUECKUX MPEITIOKCHUM:
http://LearningApps.org/display?v=p9h054igc01.

OCHOBHBIE JIOTHYECKUE 3AKOHHI;
http://LearningApps.org/display?v=p40m36yot01,
http://LearningApps.org/display?v=pkop8séma0l.

TaBTonmoruu anreOpsl BHICKA3bIBAHUIA:
http://LearningApps.org/display?v=pyow7bob301.

PaBHOCHIBHBIE Tpe0OpazoBaHus GopMyIl anreOpbl BHICKa3bIBAHHIMA:
http://LearningApps.org/display?v=pc2mprekjo1,
http://LearningApps.org/display?v=ps7bxv12c01.

Jlornueckoe cienoBanue GopmMy
http://LearningApps.org/display?v=p9zoebila0l
http://LearningApps.org/display?v=ph8ha033c01
http://LearningApps.org/display?v=piqg0m88nj01

HCO6XO)II/IMBI€ 1 JOCTATOYHBIC YCJ'IOBI/ISI
http://LearningApps.org/display?v=pr509gvxj01

IIpaBuia 10rMYECKUX YMO3AKIFOYEHUN
http://LearningApps.org/display?v=pk66x00onk01

2. CI/ICTeMa y‘l€6HbIX 3ajaa4d, IIO pGSYHBTaTaM BBITIOJIHCHU S I(OTOpI)IX HpOBO}IS[TCSI
IIMCBEMCHHBIC OHpOCBI — B HOCO6I/II/I (TGTpa)II) — Sa,lla‘lHI/IK-HpaKTI/IKYM HUMECCTCA B nponame B
MarasuHe «YHHBEpPCUTETCKHi») Heowun, B.A. Terpaar mo matematuyeckon joruke / B.U.
UrommH. — 3-e uzn., nononuenHoe. — Caparos: UL «Haykay, 2010. — 44 c.
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Il cemecTp

1. Texctel mabopaTopHBIX PabOT I MPOBEAEHUS MPAKTHUECKUX HCCIICIOBATEIHCKIX
3aHATH — B mocobuu Jlebedesa, C.B. DneMeHTapHasi MaTeMaTuka: J1abopaTopHbie padOTHI O
reometpud. http://elibrary.sgu.ru/uch_lit/606.pdf.

2. YueOHbIe TEKCTHI JJIs1 CaMOCTOSITEILHOTO M3yYeHUsS — B Mocoouu Boosuuenko, A.A.
OnemMeHTapHas MaTeMaTHKa. Yactb 2: reoMeTpHsl. XpecTomarus —
http://elibrary.squ.ru/uch_lit/1292.pdf.

3. TecTel nmnsi ONEHKM YPOBHS YCBOEHHUS H3y4aeMOTO0 TEOPETUYECKOTO MaTepuaia
cUcTeMa y4eOHBIX 3ajad, MO pe3ybTaTaM BBIMOTHEHHS KOTOPBIX MPOBOASTCS MHUCHMEHHBIC
ornpockl — B mocobun Boosuuenxko, A. A. IlpakTuKyMm MO 53JIE€MEHTapHONW MaTeMaTHKe.
I'eomeTpus — http://elibrary.squ.ru/uch_lit/1339.pdf.

IV cemectp

1. TecTsl sl OIICHKH YPOBHSI YCBOGHHUS M3Y4aeMOT'O TEOPETHYECKOTO MaTepuana u
cucTeMa y4eOHBIX 3ajad, MO Pe3yJbTaTaM BBITIOJHCHHS KOTOPBIX MPOBOISATCS MHUCHMEHHBIC
OIIPOCHI — B IocoOuu Jlebeoesa C.B. DneMeHTapHas MaTeMaTHKa. DJIEMEHTHI KOMOMHATOPUKH,
TEOPUH BEPOSITHOCTEH U MaTeMaTH4eCKoi cratucTuku. —http://elibrary.sgu.ru/uch_lit/614.pdf.

2. TBopueckue 3aAaHusl JUIsl BBIOJHEHUS! Y4eOHBIX IPOEKTOB B rocoduu Jlebeoesa C.B.
DyneMeHTapHass MaTreMaTHKa. OJIEMEHTHl KOMOHWHATOPHKH, TCOPUU BEPOSTHOCTEH W
mareMatuueckou cratuctuku. —http://elibrary.squ.ru/uch lit/614.pdf.

V cemecTtp
1. TecTs! Ist OLIGHKH YPOBHS YCBOCHUS H3y9aeMOT0 TEOPETUIECKOTO MaTepraa, TeKCThI
I y4eOHBIX HCCIIeOBaHWN (J1TAOOpPAaTOpHBIX paboOT) W CcUCTeMa Y4YeOHBIX 3ajad, IIo
pe3yabTaTaM BBITIOJHEHHSI KOTOPBIX MPOBOAATCS MMChMEHHBIE OMPOCHI — B TIocoOuu Jlebedesa
C.B. DnemenTapHas maTemaruka. Anreopa. —http://elibrary.squ.ru/uch_lit/711.pdf.
2. TBopueckue 3aAaHusl JUIsl BHIOJHEHUS! Y4eOHbIX IPOEKTOB B nocoduu Jlebeoesa C.B.
DrnemenTapHas MmaTematuka. Anredpa. —http://elibrary.squ.ru/uch_lit/711.pdf.

VI cemectp
1. TecTsl 11t OIICHKW YPOBHSI YCBOEHUS M3y4aeMOT0 TEOPETHUECKOTO MaTepraia, TEKCThI
paboT ans y4yeOHBIX HCCIIEOBAaHUM (J1a0OpaTOPHBIX pabOT) M CUCTEMa Y4eOHBIX 3aj]ad, IO
pe3ysibTaTaM BBITIOJIHEHHSI KOTOPBIX MPOBOISITCS MMCbMEHHBIE OMPOCH — B TTocoou Jlebedesa
C.B. DnemenTapHas maTemaruka. Anreopa. —http://elibrary.squ.ru/uch_lit/711.pdf.
2. TBopueckue 3agaHusl JUIsl BHINOTHEHUSI YI4EOHBIX TPOEKTOB B nocobuu Jlebedesa C.B.
DnemeHTapHas marematuka. Anredpa. —http://elibrary.squ.ru/uch_lit/711.pdf.

VIl cemectp

1. TecTsl 11 OIIEHKH YPOBHSI YCBOSHHS H3y4aeMOro TEOPETUYECKOTO MaTeprasa, TEKCThI
paboT g y4eOHbIX HCcle[oBaHMM (J1abopaTOpHBIX pabOT) M cucTeMa Y4eOHBIX 3ajad, IO
pe3yabTaTaM BBITIOJHEHHSI KOTOPBIX MPOBOAATCS MMChMEHHBIE OMPOCHI — B TIocobuu Jlebedesa
C.B. DJieMeHTapHas MaTEeMaTHKa. Yactp 5. Tpuronomerpusi. —
http://elibrary.sgu.ru/uch_lit/1316.pdf.

2. TBopueckue 3aaHus IS BBITIOJIHEHUS YI€OHBIX POEKTOB B rnocobun Jlebeoesa C.B.
OnemeHTapHas MaTeMaTHKa. Yacte 5. Tpuronomerpusi. —
http://elibrary.squ.ru/uch_lit/1316.pdf.

6.2. OneHOYHBIE CPENCTBA JUISI OPOMEKYTOYHOU ATTECTAIIMU II0 WTOraM OCBOEHUS
JIUCIUTUIAHBI.

| cemecTp
1. ABTOMaTH3UpPOBAHHOE TECTHpPOBaHME NpoBoauTCcs B cucreMe BAPC 1o KOHTpOiIbHO-
U3MEpUTENBHBIM MaTepuanam: Jlebedesa, C. B. DneMeHTapHas MaTeMaTHKa: BBEICHUE
[DnexTpoHHBIN pecypc] : KOHTpoJIbHO-u3MepuTeabHbie MaTepuainl / C. B. Jlebenera ; Capar.
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roc. yH-T uM. H. I'. UepnsbimeBckoro. - Capatos : [0. u.], 2014. — 25 c. - ISBN [b. u.] : b. 11. —
Pexxum nocryma: http://elibrary.squ.ru/uch_lit/1039.pdf.
2. [Iporpamma sKx3ameHa

Bormpoc 1
. cxoiHbI€ TIOHSTHS TEOPUH 3a]1a4
. 3a71aun U IEUCTBUSI TIO UX PEIICHUIO
OCHOBHBIE THIIBI 327124
. Teopus MHOXKECTB
. OCHOBHBI€ MMOHSTHUSA TEOPUH MHOXKECTB, OTEPAIIUN HAJl MHOKECTBaMU
KomOunatopHble 3a1auu Kak 3aJjJa4yi 0 KOHEYHBIX MHOXKECTBAX U UX IMOJMHOKECTBAX
. HuciaoBbIe MHOKECTBA
. MHOK€eCcTBa HATypaJIbHBIX U HEOTPUIATEIbHBIX LIEJIBIX YUCET
. Paciiupenue noHsATHs yucia
. UucnoBpIe MOCIIEIOBATEIILHOCTH H UX CBOMCTBA
. [locnenoBarensHOCTF PUOOHAYYH
. [TocnenoBarenbHOCTh Dapes
. JleauMocCTh; CBOMCTBA ACIUMOCTH
. OCHOBHBIE MOJOKEHUS TEOPUU AETUMOCTH YHCEIT
. OCHOBHbI€ MMOJIOKEHUS TEOPUU CPABHEHUI
. Teopus 1eIMMOCTH MHOTOWICHOB KaK pacIIMpEeHUE TEOPUHU JCTUMOCTH YUCEI
. MHOK€CTBO pallHOHAIBHBIX YHCEI
. MHO>KeCTBO NEeMCTBUTENBHBIX YHCET
. CucremaTnueckue ynucia
. OCHOBHBIE PUHIUIIBI MOJICTTUPOBAHUS
. UudopmanmonHoe MoieTMpoBaHUE CIOKETHBIX 3a71a4
Bompoc 2

WO NOUIAWNE

NP RPRRRERPRR—E
PO OWO~NOOUAWN—

. CBoiicTBa 1€ IMMOCTH

. [Ipn3naku nenumocTtu

. OcHoBHas Teopema apuPpMeTHKU

. Mainas teopema ®epma

. Teopema Bunibcona

Ocunosnsle cBoiictBa HOJ[ u HOK

. CBoiicTBa apupMeTUYECKOI MPOTrpeccuu
. CBoiiCcTBa reOMETPUUECKOI TPOrpeccuu
. CBoiicTBa mociae0BaTeIbHOCTH AJIMKBOTHBIX IPOOEii
. CBoiicTBa nponopuuu

. CBoiicTBa cpaBHEHUN

COWONOUAWNERE

—_ =
[—

Bompoc 3

1. BeiOepem B KauecTBE YHHUBEPCAJIbHOTO — MHOXecTBO N HarypasibHbIX uncen; A —
MHOYKECTBO YETHBIX YHCEN, B — MHOKECTBO uncen KpaTHBIX 3, C — MHOKECTBO YMCEN KPATHBIX
5, D — MHO)KecTBO yHceln KpaTHBIX 7, £ — MHOXecTBO umceln kpatHbix 11. [Ipommoctpupyiite
cneayroiue Muoxecta: F=(C’/ B’ D, F=(DuB) ' 1E’, F=(C"B)D, F=(DnB)'_E’

2. Tpu apyra — Anema, bops u Bonoas — ydarcsa B paznuusbix mkonax (Ne 577, 141 u
164) Canxt-IlerepOypra. Bce oHM XUBYT Ha pa3nuyHblX mpocnektax (DHTYy3uacToB,
HacraBuukoB, Koceiruna). [Ipudem ouH u3 HEX JTIOOUT MaTeMaTHUKy, BTOPO — OMOJIOTHIO, a
Tpetuit — xumuio. M3BectHo, uto: (1) Asemna He )KUBET Ha MpoOCHeKTe DHTY3UacToB, a bopuc
He KUBeT Ha npocrnekre HactaBHukoB; (2) Manb4uK, KUBYIIMNA Ha MPOCIEKTe DHTY3UACTOB,
He yuutcs B mikoje Ne 164; (3) manbuuk, ®UBYIIUA Ha mpocriekte HacTaBHUKOB, y4UTCS B
mkosie Ne 577 u nro6ut marematuky; (4) Bomoas yuutcs B mkosne Ne 164; (5) y4eHUK IIKOJIBI
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No 141 ne mo0ut xumuio. B kakoil mKosie y4uTcs Kaxkablid U3 Apy3eld, Ha KAKOM MPOCIIEKTE OH
’KUBET U KaKoi mpeaMeT Jro0uT?

3. Tpoe pebsar nemst mexay coborr 10 s6mok. CKOIBKMMHU CITOCOOaMU OHM MOTYT HUX
pa3neNnuTh, €CIM Bee SI0JIOKU CUUTAIOTCS OJMHAKOBBIMU (PEIIUTh IPpaQUUecKUM METOI0M)?

0o 1 2 n-1 1

4. JlokazaTb (Ha MHOKECTBA HAaTyPaJIbHBIX YUCEN): ottty 1- e

5. CTyaeHT 3aTpaTHil HEKOTOPYIO CYMMY JEHETr Ha MOKYIKY MOPTQes, aBTOPYYKH U
kHuru. Ecnu 6s1 noprdens ctoun B 10 pa3 aemiesie, aBTopydka — B 4 pa3a JellIeBiie, a KHUTra —
B 5 pa3 nemieBie, TO Ta ke mokymnka crousia Obl 400 py6seit. Eciu Obl MmO cpaBHEHUIO C
MIEPBOHAYATBHOW CTOMMOCTBIO MOPTQeEsb cTOMI Obl B 2 pasa Jenienie, aBTopyyka — B 4 paza
JIeIIeBye, a KHUTa — B 3 pasa JIelieBiie, To CTyAeHT 3amiatui 061 1200 py6mnei. CKOIbKO CTOUT
MOKYTIKA, ¥ 32 4TO ObUIO yIJIaueHo OOoJbIle: 3a MOPTQEb UK aBTOPYUKY?

6. BocrintaTensHuUIa AETCKOTO cajla pacCYMTala, 9TO €CIU JaBaTh KaXJA0OMy pPeOCHKY 11O
6 cinuB, TOo octanytcs 38 cinuB. Eciu e pa3gaBaTh no 8§ cCliUB, TO OJJHOMY PEOECHKY CIIUB HE
nocranercsi. CKOJIbKO ObLIO JETEM U CKOJIBKO CJIUB (PEIIUTh apU(PMETUIECKUM METOJIOM)?

7. Yxaxute Hambosee ONM3KUN K HYTIO WieH apu(MeTHuecKOW MpOrpeccHu 22,7,
21,4, ...

8. CymiecTByeT M reoMeTpruYecKas Mporpeccusi, B KOTOPor a,=—06, as=48, a;=1927?
1+2+4+8+..+2M1

3+12+..+32

10. TokaxuTe, 94TO MPH KAXKIOM HATypaibHOM 1 uucio 4" + 15n — 1 kpatHo 9.
11. Haitnure gucna, y10BICTBOPSIONINE YCIOBUIO JEIUMOCTH:

9. Beruuciurh

56x6x:36; 135x3:45; 55x5xy:63;
12. Jlokaxkute, 4TO CJIEeAYIOIINEC YUCIIa SIBJITIOTCS. COCTaBHBIMU:
123456789 ; 11:21-31-...-91 — 111; 2%+ 1;
123456'4°*° — 11; (6789° +6)"°—1; 7% -19;
10°* + 8:; 41 + 510 3:5:7...-83—24-6...-70;
XyZ,220%,y,z € {14}; 13%° +17%%+ 2" 23 4

13. Ha cranuuto npuBe3nu 420 TOHH yrisi B BaroHaX BMECTUMOCTBHIO Mo 15 ToHH, 20
TOHH U 26 TOHH. CKOJIBKO M KaKHX BaroHoB OBIJIO HMCIOJL30BAaHO, €CIIM Bcero Obuio 27
BaroHoB?
0,8(5)+0,17(1)  0,8(3)+0,1(6)

14. Beryucinutse )
0,8(5)-0,17(1)  0,8(3)0,1(6)

o 10a b
15. Haiitu IBEHAIATh IIPOLICHTOB oT qucia ¥+§ " pu YCJIOBHU
1 1 1 1 (1
—l4a9=-16-14-8=1. —+—1-9+0,16 |:| =-0,3
14 (493.16 14.86J 7 o [(30 225} j (3 J 1
12- 1@+£+2£ —10’ (5—1,1409:0,3):(4,2:0,12—0,21-2 114
18 \ 70 42 30 3

. 9 12 12 35
16. Haiitu uncno, eciau 5% ero paBHbI I

7,605:7 §+ 3,086

o1 _ogaf68.0l 5 44
25

17. CKOJIBKO MPOIEHTOB COCTaBJSET YUCIO a OT yucia b, ecmu b = (11,8914.r;3,llgé~0,02’

a=(087+082 )-(1,25-7 —3-1,25)+31,64.
5

18. CkonbpKO TpecHO! BOJBI HYKHO 100aBUTH K 4 KI' MOPCKOM BOJBI, YTOOBI YMEHBIIUTH
cojiep>KaHue COJIu B HeHl B 2,5 paza?
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19. Yncno CTyneHTOB Kypca, YCIENIHO CHIAaBIIMX BCE 3a4Y€Thl, 3aKIFOUEHO B Ipeaeiax
96,8% no 97,2% ot obmero uucia cTyaeHTOB. HaliTh MUHUMAaIbHOE YHCIIO CTYJEHTOB,
KOTOpPOE MOXET OBITh Ha TAKOM KypCe.

20. HaliTu 3Ha4YeHHE BBIPAKCHHI:

210955 _glog, 2. logz2-10g,3-...-l1og1110-l0gy,11;

21. He monp3ysich TaOIUIIaMU, ONIPEICTUTh, YTO OOJIBIIE

1
09,2 wmu logg 750,25 . |09|0942E win 1.

(o—s. ffeo o =320 +14.
(o~ o)

23. Jloxaxure: 10937 +log7 3> 2.
log, log, N

22. Jlokaxxute paBeHCTBO:

log, b
24. Havitu a %

25. MexJly KakuMU COCETHUMHM LIEJbIMU YHCIAMHU 3aKJIIOYEHO 3HAYEHHE BBIPAKEHUS
1 1 1 1

Bl 513 s ot

JloToTHUTETFHBIE BOITPOCHI
1. Kakue uenple ymcia OT 3a4€pKUBaHMS TOCienHed IUGPhl YMEHBIIAIOTCS B IIENIOE
qucio pasz?

2. CyliecTBYIOT JIM YWCJa, YAOBIETBOPSIONINE YCIOBUIO Jenumoct 2011xyz:2009 ? ITlo
KaKOMY MPUHIIMIY COCTaBIIEHO AaHHOE 3aJaHue?

o 1
3. Haitnure Tpu aTuKBOTHBIC IpOOH, JAIOIINE B CYMME 15.

4. OnpesennTe K KAKOMY YHCIIOBOMY MHOXKECTBY IPHHAUISKHT YHCIO (2++/3 )128.

5.Moryr mm uncia ~2,73,4/5 6bTe wieHaME apruMeTHUECKOl/ TeOMETPHUCCKOl
nporpeccuun’?

6. OmummTe XapaKTepUCTHYECKHE OCOOCHHOCTH CHCTeMbl cumcieHus KauBes wu
OCHOBHBIE TIPOIIETYPHI BHITIOTHEHHS aprU(PMETUISCKIX ACHCTBUH.

7. Yto Bam u3BeCTHO 00 apu(MeTHKe BHIUETOB?

8. UTo BaM M3BECTHO O TEOPUU CPABHEHUI1?

9. OcHOBBI a0CTPAKTHOM anreOphl: TPYIIbBI, KOJIbIA U MOJIS.

10. TpaHciieHIeHTHBIE YnCIIa.

11. KoMIuiekcHele uncia.

12. KapaunanbHble yncia.

13. U3omopdusm.

14. I'padswr.

15. JIuneitnas anre6pa.

16. MaremaTnueckuii aHaIIU3.

17. Teopus BepOsSITHOCTEH.

18. [IpumeHeHue COBpEeMEHHOI MaTeMaTHKHU.

Il cemecTp
1. Tect (aBTOMaTu3upoBaHHbIH, B BAPC).
(1) Onpenenure 3HaYCHUE UCTUHHOCTH KaXJIOTO M3 CICAYIONIMX BbICKa3bIBAHUN B
3aBUCUMOCTH OT 3HAUYEHUS UCTUHHOCTH BbICKAa3bIBaHUS A
(a)Anl
10 11 A T=A
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6)AvO

0 1 A 1—=A
®B1->A

10 1 A 1=A
(r)A—>0

10 1 A 1=A
(1) A——A

10 1 A 1=A
(e) "A—> A

10 1 A 1=A
(x) A1

10 1 A 1=A
B)A0

10 1 A T—-A

(2) TIpeamonoXuM, 4TO BICKA3bIBaHHE A A —B MCTHHHO, TOTrJa MCTHHHBIMH CpPEIH
BBICKa3bIBAHUI OYIYT:

(3) IlpeamonoxkuM, 4To BhICKa3biBaHHE A —> B JI0%kHO, TOraa IJOKHBIMH Cpeau
BBICKa3bIBAHUH OYIYT:

(4) Ilpenmomnoxxum, 4YTO BBICKa3biBaHME B — A UCTHHHO, TOTrIa HE MOTYT OBIThH
JIOKHBIMU
TAAB JA<B 1-AvB TAA—-B [JAv—-B

(5) Ilpeamonoxkum, 4TO BBICKa3biBaHUE A — —B HcTHHHO, TOrJa HE MOTYT OBITh
VMCTUHHBIMU:
TAvB TAAB 1B—> A 1T-AvB [JA©B

(6) Jlnst Kakoro CUMBOJIBHOTO BBIpaKeHHs (CJI0Ba) HEBEPHO YTBEPIKICHHE:
—(ITepBast OykBa rnacHas) — —(TpeTbs OykBa riacHas)
T OPEJ JTAJITOPUTM I MAIIMHA [1BAOBADB "I YPABHEHUE

(7) Han ¢parMeHT TaOaMIbl 3HAYEHUH 1711 HEKOTOPOH (hOpMyJIbI
XY |Z]|F(XY,Z) .
11110 0 F(X,Y,2Z). dns xakoit u3 cieayonmx GopmMyi 3T0T GparMeHT MOT Obl
11111 1 CITY’)KUTh YaCThIO €€ TaOJIUIbl 3HAYCHUIA?
11011 0 IXvYvZ I XA=YAZ I XAYA—Z

[ =XvYVvZ [1 XAYAZ

(8) OT™eThTE 371€CH €AMHCTBEHHYIO (hOpMYITY,

(a) ABIAIOILYIOCS TAaBTOJIOTHEH (0) He SBISIONIYIOCS TaBTOJOTUEH
=P AP [P v =P

[} —=—P —> —P UP—>P

1P—>P 1 —=(P A—P)

P — =P J(PAP)>P

JPvP P AP

(9) Kaxoit u3 popmyn paBHOCHIIbHA

(a) popmyna (P—>Q)v(Q—P) = P—»(QvP)?
0 P-Q —=PvQ J(PvQ)—>P JPvQ 1 P—(QvP)
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(6) popmyna =(—PAQ)A—=R = =(—R — (=P AQ))?
(P A=Q) VR J(=P->Q) VR [PA-QA-R

(10) U3 cnegyromux mnap (opMya TOJIBKO B OJHOM COAEpPXKATCS PaBHOCHIIbHbBIC
dbopmynbl. OTMETBTE ATy Mapy:

[1P<>Q u—-PvQ 1-P—Q u Pv—-Q J=(PvQ)u—-QAP
1Q—>P u—PAQ 1Qv—P u P->Q OP->—-Q u PAQ

(11) . CocraBbTe MpaBUILHOE YTBEPIXKICHHUE:
a) JIBa BrickazpiBaHusi AvB 1 A—B ogHOBpEeMEHHO UCTHHHBI TOTJa M TOJBKO TOI/A,
Korja
| ICTUHHO BBICKa3bIBaHHE A
'] TO’KHO BBICKa3bIBaHHE A
| MICTUHHO BBICKa3bIBaHuEe B
"] 10’XHO BBICKa3bIBaHue B
] nicTMHHO BBICKa3bIBaHue AAB
0) Tpu Beicka3piBanus —A, A—B 1 —B 01HOBpeMEHHO UCTHHHBI TOT/Ia M TOJIBKO TOT/IA,
Korja
] ICTMHHO BBICKa3bIBanue A—B
"] m10’XHO BBICKa3bpIBaHue AvVB
] ICTMHHO BBICKa3bIBaHue —Av—B
] ICTMHHO BBICKa3bIBaHUEe —A—>—B
"] 10’XHO BBICKa3bIBaHHE —AA—B
B) U3 nByx BhIcka3zbiBaHuii AAB 1 A—B mo meHsblIeil Mepe 0JHO MCTUHHO TOrnaa u
TOJILKO TOTJIa, KOT1a MICTUHHO BBICKA3bIBAHUE
TA 1B 1 AnB '1AvB [1A—>B
r) 13 tpéx Bhicka3zbiBanuii A—>B, A—>(BAC), C—B u no MeHsIeit Mmepe 0JJHO UCTUHHO
TOT/1a ¥ TOJIBKO TOTJa, KOT/1a HCTUHHO BHICKA3bIBAHUE
1 (ANC)—>B 1 (A>B)A(A—>C) A—C LBAC T (AAC)—>( BAO)

(12) Ykaxwure, B kakoii (hopme npezcrasiena popmyna ot Tpéx nepemennsix P, Q, R
a) (PAQAR)V(=PAQAR)V(PA=QAR)V(PAQA—=R)

1 CAKD 1 CIH®D 1 KH®, nHo ne CKH® O JH®, vo ne CIHD ] mpyrast
0) (PA=Q)v(—PAQ)Vv(PAQAR)

1 CAKD 1 CIH®D 1 KH®, nHo ne CKH® O JH®, vo ne CIHD ] mpyras
B) (Pv—Qv—=R)A(=PVQVR)A(Pv—-QVR)

1 CAKD 1 CIH®D 1 KH®, nHo ne CKH® O JH®, vo ne CIHD ] mpyras
r) (-PVvQVR)A(Pv—=QVR)A(=Pv—=Qv—R)

" CIIKD JCIH®D "I KH®, o nHe CKH® [ JAH®, vo e C/IHD | apyras

1) (HPAQ)A( Qv—=R))v (PA—QA—=R)
" CIIKD T CIH®D "I KH®, o nHe CKH® L JAH®, vo e C/IHD | apyras

(13) VkaxuTe TOT €IWHCTBEHHBIM HaOOp 3HaueHWil mepemeHHbx P, Q, R, S, mpu

KOTOPOM JIJaHHBIN COBEPIIECHHbI KOHBIOHKTUBHBIN OJTHOWIEH PUHUMAET 3HAUEHUE 1:
a)PA—-QARA=S

70000 10001 (0010 10011 ©0O0100 [J0O101 0110 0111

11000 11001 (1010 10112 (1100 01101 01110 1111
6)—|P/\Q/\—|R/\—|S
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10000 (10001 (0010 [0O0O11 (0100 [J0101 0110 10111

(11000 (11001 (11010 (1011 [J1100 [J1101 (1110 1111
B)IPAQARAS

10000 (10001 (10010 [J0OO11 [J0O100 [J0O101 [J0O110 ©J0111

(11000 (11001 (11010 [J1011 [(J1100 [(J1101 (J1110 (J1111
NPAQA-RAS

10000 (10001 (10010 [J0OO11 [J0O100 [J0O101 [J0O110 ©J0111

(11000 (11001 (11010 [J1011 [(J1100 [(J1101 (J1110 (J1111

(14) VYkaxuTe TOT €IWHCTBEHHBIM HaOoOp 3HadeHWi mnepemeHHbx P, Q, R, S, mnpu
KOTOPOM JIaHHBIY COBEPIIICHHBIN TU3BIOHKTUBHBINA OJHOUYJICH IPHHUMAET 3HAUYCHHE:
a)Pv Qv -Rv-=S
10000 10001 (10010 [(JOO11 10100 10101 10110 10111
1000 (11001 (11010 (J21011 (71100 J1101 01110 CJ1111
0)PvQVvRvS
70000 [10001 (0010 10011 ©0O0100 70101 0110 0111
1000 (11001 (1010 (71011 ©D1100 71101 J1110 01111
B) =P v —Q v Rv =S
70000 [10001 (0010 10011 ©0O0100 70101 0110 0111
1000 (11001 (11010 (J21011 (71100 J1101 01110 CJ1111
r)—PvQv-Rv-S
10000 (10001 (10010 [J0OO11 (10100 10101 (10110 J0111
1000 (11001 (11010 (J21011 (71100 J1101 01110 1111

(15) Ykaxkure TOT €JMHCTBEHHBIM COBEPILIEHHBIN KOHbIOHKTUBHBIN OJTHOUJIEH, KOTOPHIN
MpUHUMAaET 3HaYeHUe |1 Ha TaHHOM HaOope 3HaueHui nepeMeHusIx P, Q, R, S:

a) 1111 0) 0101
T PAQARAS T PAQARAS
1 —PAQA—RAS J—PAQA—RAS
TPAQARA—SS I PAQARA=S
[ —PA=QA—=RA=S [ —PA=QA—=RA—=S
] —2PA—QARA=S ] —PA—QARA=S
B) 1110 r) 0000 ) 0010
T PAQARAS I PAQARAS T PAQARAS
1 =PAQA—RAS 1 —=PAQA—RAS (1 —-PAQA—RAS
TPAQARA—=S T PAQARA=S I PAQARA=S
[ —PA=QA—=RA=S [ —PA=QA=RA—=S [ —PA=QA=RA=S
] —PA—QARA=S 1 —PA—=QARA=S [ —PA—=QARA=S

(16) Ykaxkute TOT €IMHCTBEHHbIN COBEPUICHHBIH TU3BIOHKTUBHBIN OHOUYJIEH, KOTOPHIN
npuHUMaeT 3HaueHue () Ha JTaHHOM HaOope 3HaueHui nepemensbix P, Q, R, S:

a) 1000 6) 0000 B) 0110
T-PvQVRvS T-PvQVRvS T-PvQVRvS
JPvQvVvRvS OPVvQVvRvS OPVvQVvRvS
TPv—-Qv-=RvS TPv—-Qv-=RvS TPv—-Qv-=RvS
J—-Pv-0Qv-Rv=S [-Pv-Qv-Rv-=S =P v -=Qv—-Rv =S
JPvQvRv =S JPvQvRv =S JPvQvRv =S

r) 1111 a) 0001
J—-PVvQVRvS J—-PVvQVRvVS
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JPvQvVvRvS OJPVvQVvRvS

TPv—-Qv-=RvS OPv—-=Qv-=RvS
D—|PV—|Q\/—|R\/—|S [—|PV—|QV—|RV—|S
JPvQvVvRv =S JPvQvVvRv—=S
(17) s xaxoit u3 popmyn (XAY)v(—XA—Y) ssasercs CJTHD?
XY XY I XAY L —=Xv=aY XvY
(18) st xakoit u3 popmyn (XVY)AXV=Y)A(=XVY) ssisercs CAHD?

(19) Iony4ynTe UICTUHHOE BHICKA3bIBAHUE:
a) Jlnsa nenmumocTH yncnia Ha 15 ... 9To0OBI OHO JACTUIIOCH Ha 5.

| HEOOX0AUMO, HO HETOCTATOYHO ] MOCTATOYHO, HO HE HEOOXOIMMO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

0) i1 4€THOCTH HATYpaIbHOIO YKCIIA N ... YTOOBI YKCIIO 3N ObUIO YETHBIM.
] HEOOX0IUMO, HO HETOCTATOYHO ] MOCTATOYHO, HO HE HEOOXOIMMO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

B) Jlns nenuMocTH urcia ab Ha ¢ ... 4ToObI @ ¥ b 1eIuiInch Ha C.
] He0OXO0AUMO, HO HEJIOCTATOYHO | JOCTaTOYHO, HO HE HEOOXOIMMO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

r) s nenuMocTtr yKciia 8 + b Ha ¢ ... uTo0OsI & u b nenmunucek Ha c.
] He0OX0AUMO, HO HEJIOCTATOYHO | JOCTaTOYHO, HO HE HEOOXO MO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

0 st x> +y?=0, ... urober x =0 n y = 0.
] He0OXOAUMO, HO HEJIOCTATOYHO "] JOCTaTOYHO, HO HE HEOOXOIMMO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

e)I[JISIXZ—yZZO, ... 4t X =0y =0.
] He0OXOAUMO, HO HEJIOCTATOYHO "] JOCTaTOYHO, HO HE HEOOXOIMMO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

k) Jlist x° = %, ... 4TOBBI X =¥ .
] He0OXOAUMO, HO HEJIOCTATOYHO "] JOCTaTOYHO, HO HE HEOOXO MO
] He HEOOXOIUMO U HE JOCTaTOYHO ] HEOOXOIUMO U JOCTATOYHO

(20) ITonmyunTe UICTUHHOE BBICKA3bIBAHUE:

a) 15t Toro, 9TOOBI BRITYKIIBIH YETHIPEXYTOIBHUK OBLT MPSIMOYTOTBHUKOM, ... YTOOBI
€ro AMaroHaau ObLJIN pPaBHBI.
] He0OXOAMMO, HO HEIOCTATOYHO "] JOCTaTOYHO, HO HE HEOOXOIMMO
"] He HEOOXOIMMO U HE JOCTATOYHO '] HE0OXOAMMO U TOCTATOYHO

6) [yis TOro, 4TOOBI BBIMYKJIBIM YETHIPEXYTOIBbHUK ObLIT AapaJIeIOrPaMMOM, ... YTOOBI
€ro JIuaroHajy JEJIHINCh B TOUKE IEPECEUCHHS MOMO0IaM.
"] He0OXOAMMO, HO HEIOCTATOYHO "] JOCTaTOYHO, HO HE HEOOXOIUMO
] He He0OXOIMMO M HE TOCTaTOYHO ] He0OXOIMMO U IOCTATOYHO

B) J{71s1 TOTO, YTOOBI TPEYTrOIBHUK OBLT MPSIMOYTOJIBHBIM, ... YTOOBI IBE €r0 CTOPOHBI
ObUIH PABHBI.
] He0OX0IMMO, HO HEOCTATOUHO ] TOCTaTO4YHO, HO HE HEOOXOIUMO
) He He0OXOIMMO U HE JOCTaTOYHO 1 He0OXOAMMO U TOCTATOYHO

r) UToOBI mipsiMast OblIa MEPIEHIUKYIISIPHA K IJIOCKOCTH, ... YTOOBI OHA Oblia
MEPHeHIUKYISIPHA KaKOH-IM00 MPSMOI 3TOM TIIOCKOCTH.
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'] He00XOAMMO, HO HETOCTATOYHO ] 1oCTaTOYHO, HO HE HEOOXOIUMO

1 He HEOOXOIMMO U HE IOCTaTOYHO 1 He0OXOAMMO U JOCTATOYHO
1) [nst Toro, 4ToObl TPEYroJbHUK ObUT PAaBHOOEAPEHHBIM, ... YTOOBI JIBa BHEIIHUX yIja
TPEYroJIbHUKA PaBHBI MEX]y COOOI.
1 He06X0AMMO, HO HEJJOCTATOYHO ] [0CTaTO4YHO, HO HE HEOOXOAUMO
| He He0OXOIMMO U HE JOCTaTOYHO 1 He0OXOAMMO M JOCTATOYHO

(21) Onpenenurte cTpOEHUE KAXKION U3 CIETYIONIUX TEOPEM

a) HeoOxoaumpIM yCIIOBHEM JEIIMMOCTH YrCiIa Ha 2 M 3 SBISIETCS €0 JASIMMOCTh Ha 6.
1 (AAB)—C TA—>(BAC) 1A—>(BVC) 1 (AvB)—>C 1 A—>B

0) Jlmaronanm pomba B3aMMHO NEPHEHAUKYJSIPHBI M B TOYKE IMEPECCUCHUS ACIIATCS
MOII0JIaM.
1 (AAB)—C 1 A—>(BAC) 1A—>(BVC) 1 (AvB)—>C 1 A—>B

B) Ecmm mnapamnmenorpamMMm He sBISETCS poMOOM, TO €ro JWaroHaid Ju00 He
MePIEHIUKYISIPHBI, THOO HE IETATCA MOIMOoJIaM TOUYKOU MepeceueHus.
1 (AAB)—C 1 A—>(BAC) 1 A—>(BVvC) 1 (AvB)—>C '1A—>B

r) JlocTaTOYHBIM YCJIOBHEM paBEHCTBA HYJIO MPOU3BEICHUS JIByX YMCEN SBJISETCS
PaBEHCTBO HYJIIO OJIHOTO U3 HUX.
1 (AAB)—C 1 A—>(BAC) 1 A—>(BVvC) 1 (AvB)—>C 1 A—>B

n) Jis Toro, 9ToOBl y TPEyrojbHHUKA JBa BHENIHUX yria ObUIM paBHBI, HEOOXOIHUMO,
9TOOBI OH OBLT PABHOOEIPEHHBIM.
1 (AAB)—C 1 A—>(BAC) 1 A—>(BVvC) 1 (AvB)—>C '1A—>B

¢) HeoOXomuMbIM yCIIOBHE OTJIMYHS OT HYJS IPOU3BEACHHS JBYX YHCEN SBJIACTCS
HEPABEHCTBO HYJIIO KaXJI0T0 U3 HUX.
1 (AAB)—>C 1 A—>(BAC) 1 A—>(BVvC) 1 (AvB)—>C '1A—>B

(22) BeigBHUTE cXEMY KaX/10T0 YMO3AKITIOUESHHUSI

a) Ecmum pacreHue JekapCTBEHHOE, TO €ro CjeayeT OXpaHsATh. PacTeHue He
nekapctBeHHoe. ClieIoBaTeNIbHO, €r0 HE CIICyeT OXPAHSTh.
OXoY, =X EaY  OXoY,Y EX  OXsY,-YE=X XY, X EY

0) Ecnu kypok py>Kbsl ClIOMaH, TO pyb€ AacT oceuky. Pyxbé nano oceuky.
CremoBatenbHO, €r0 KypOK CJIOMaH.
IX=Y, =X =Y OXsY, Y EX  OXsY,-YE-X  OX5Y,X EY

B) Eciii K BOCKpPECEHBIO CHET HE pacTacT, TO MbI HE MOWIEM Ha MPOTYyJKy B Jiec. Mbl
uaéM Ha mporyiky B jiec. CiieZoBaTeIbHO, CHET pacTasil.
IX=Y, =X =Y OXsY, Y EX  OXSY,-YE-X  OX5Y,X EY

r) Ecnu HacTymaeT oceHb, TO MNTHIBI yJIETalOT Ha for. [ITHIBI HE yJIeTeNd Ha Or.
CrenoBaTeabHO, OCEHbB CIIE He HACTYITUIIA.
IX=Y, =X =Y OXsY, Y EX  OXSY,-YE-X  OX5Y,X EY

(23) U3 nByx yTBepxkaenuii: ~A—B u B cienyer yrBepxkeHue

(24) U3 nByx ytBepxkaeHuit: ~A—B u B He cnenyet yrBepxKaeHue

(25) VYcranoBute B3aMMOCBS3b MEXIY OyJIeBbIMH (YHKIHMSIMH JI€BOTO M IPABOTO
CTOJIOLOB
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Xy (x'vy)-(xvy')
Xy x'vy'
Xy x'vy)v(xvy')
Xty x'vy')'
X¥y x'vy
x|y (xvy)
2. KontponpHas pabdora.
Bapwuanr 1 Bapuanr 2

1. Joxaxwure, 4yTo popMya
(P—(QAR))<>—(P—Q) BrImonHUMa; IPHUEM,
3HaueHue | oHa MPUHUMAET TOJIBKO Ha OJHOM
Habope 3HaueHul nepemeHHbIx. Haiinure
3TOT Ha0OP, HE COCTAaBJISISI BCEU TaOIHUIIBI
3HaYeHUN HOPMYIIbIL.

2. Jlokaxxute, 9T0 hopMyIia
(PAQAR) = (=P vQv—R) sBnsercs
TaBTOJIOTHEH, HE COCTABIISIS €€ TaOIHIIbI
UCTUHHOCTH.

3. BeisicauTe, cripaBeAsTMBO T CIEAYIOIIEe
YTBEpXKICHHUE:

=FvG T.T.T., KOrJIa = Fum = G.

4. [IpumeHsisi paBHOCHIIbHBIC
npeoopazoBanus, npuseaute popmyny —((P
—>Q)A(Q— —P)) k HauboJCEe MpocToii hopMme.

5. Mcnionb3ysl paBHOCUIIBHBIE
npeoOpa3oBaHus, MpuBeauTe GOPMYITY
(X—>Y)—>Z k CJHD.

6. JlokaxxuTe, 4TO UMEET MECTO JIOTHYECKOE
caenosanne (P—>Q)—>R = P—»(Q—R),
PYKOBOJICTBYSICH OIIPEIEIIEHUEM ITOTO
MOHATHUSA (T.€. COCTABUB TAOJIUI[EI HCTUHHOCTH
o0eux Gopmyn). Beisicnute, Oyner 11 BepHO
oOpaTHOE ClieIOBaHHUE.

7. Pacnionoxxure (popmyJibl Tak, YTOOBI U3
Ka)X/I0H JIOTHYECKH CJIeI0OBAIIN BCE, CTOSIINE
nocie Heé: PvQ; —=(P—>(Q—P)); —(-PA—-Q);

8. BersicHuTE, CripaBeUIMBO JIU CIEAYIOIIEe
paccyxaeHue: «S noiay B KHHO Ha HOBYIO
KHHOKOMeAMIO (A) WK Ha 3aHATHE 110
MaTemaTudeckoit njoruke (B). Ecnu s noiiny B
KWHO Ha HOBYIO KHHOKOMEHIO (A), TO 5 OT
Bcewt nymm nocmeroch (C). Ecnu s oy Ha
3aHATHUE 10 MaTeMaTHu4eckoi moruke (B), To
UCTIBITAI0 OOJIBIIIOE yTOBOJIBCTBHE OT
CJICZIOBAHUS IO MYTSM JIOTHUECKUX
paccyxaenuii (D). CnenoBarenbHo, 1100 5 OT
Bcel nymmu nocmeroch (C), MO0 UCTIBITar0
O0JIBIII0E YIOBOJIBCTBHE OT CIEIOBAHMS I10
MYyTSM JIOTHYECKHUX paccyxaeHuid (D)».

1. lokaxwuTe, uto hopmyia
(XVYVZA=(XSY)IAY 5> X)A(X—>2Z)
BBIMIOJTHUMA; TIpUuéM, 3HaYeHHe | oHa
MPUHUMAET TOJIBKO Ha OJHOM Habope
3HauYeHUI nepemMeHHbIX. Haiinure sToT HAbOp,
HE COCTaBJIsAs BCEH TaOIMIIbI 3HAYEHU I
(bopMyIIbI.

2. Jlokaxxute, 9T0 hopMyIia
[(P=>(QARDA(Q—-S)A(RT)A(-P-Y)]—
[(SAT)VY] sBusercs  TaBTOJOTHCH, He
cocTaBisig €€ TabIUIbl HCTUHHOCTH.

3. BoisicuuTe, cripaBeIsIMBO JIU CIIETYIOIIEe
yTBEPKICHHE:

=FvG T.T.T., KOT/Ja =Fu |=G.

4. [IpumeHsisi paBHOCUITbHBIC
npeoOpaszoBanus, mpuBeaute Gopmyny —((—P
A=Q)V((P—>Q)AP)) k Hanbosee mpocToi
dbopme.

5. Mcnonw3ys paBHOCUIIBHBIE
npeoOpa3oBaHusl, IpUBEIUTE POPMYITy
—(XVZ)A(X—=Y) k CIHD.

6. JlokaxxuTe, 4TO UMEET MECTO JIOTUUECKOE
cienosanne (PAQ)VR = Pv(Q—R),
PYKOBOJICTBYSICH OIIPEEIEHUEM 3TOTO
NOHSTHS (T.€. COCTAaBUB TAOJIUIIBI HCTUHHOCTHU
obeunx Gopmyi). Beisicaute, Oyner i BepHO
oOpaTHOe ciieI0BaHHE.

7. Pacnionoxure popmyibl Tak, 4TOObI U3
KaXJI0¥ JIOTUYECKH CJICIOBAITN BCE, CTOSIINEC
nocie He€: P—>Q; —PA—=Q; P—>(Q—>(PA Q));
Qv—P; P&Q.

8. meroTcst Tpu yTBepxkaeHus: Bee
KOJIMOpHU UMEIOT pKoe onepenue. Hu ogna
KPYITHAS MITUIIA HE TTUTACTCSI HEKTapOM.
[ITuel, KOTOPHIE HE MUTAIOTCSI HEKTAPOM,
UMEIOT HEeSPKOE OTepeHHeE.

N3 cnenyromux yTBEpKI€HUN BbIOEpUTE
TO, KOTOPOE CIIEAYET U3 TPEX JAaHHBIX: (a)
Konubpu He nutarotcst HekTapom. (0)
Konubpu — manenbkas nruia. (B) ManeHbkue
NITUIBI UMEIOT SIpKoe ornepeHue.(T)
[TuTaromasics HEeKTapoM NMTULAa — KOIUOpH. (1)
Bce manenbkue nTuisl — KOIUOpH.
OO6ocHyiiTe cBO BBIOOD.
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Bapuanr 3

1. JlokaxwuTe, uTo Gopmymna
OTIPOBEPKMMA, HE COCTaBJISISI BCeU TaOIUIIbI
3HaueHuM GOpMyIIbl, a JIUIIH YKa3aB
COOTBETCTBYIONTUH HA0Op 3HAUCHUI
TIEPEMCHHBIX.

2. lokaxkute, uto popmyna PA—(Q—(P
AQ)) sBIII€TCS MPOTUBOPEUNEM, HE COCTABIISS
e€ TaOaUIIbl UCTUHHOCTH.

3. BoisicuuTe, cripaBeIsIMBO JU ClIeayIOIIee
yTBEPKICHUE:

=FAG T.T.T., KOT/1a =Fu |=G.

4. Ilpumensss paBHOCUIIBHBIE
npeoOpazoBaHus, MpuBeaIuTe GOPMYITY
(P>Q)A(Q— —P)A(R—P) k Hauboee
npoctoii popme.

5. Mcnionb3ysl paBHOCUIIBHBIE
npeoOpa3oBaHus, MpUBEIUTE GOPMYITY
(X=>Y)v—Z)—>(Xv(X<>Z)) k CKHD.

6. Jlokaxute, 4TO UMEET MECTO JIOTHYECKOE
cienosanne (P—>Q)AR = (Pv—R)—Q,
PYKOBO/JICTBYSICH OTIPECIICHUEM ITOTO
MOHATHUSA (T.€. COCTABUB TAOJIUIEI HCTUHHOCTH
o0eux Gopmyn). Beisicaute, Oyner 11 BepHO
oOpaTHOE ClieIOBaHHUE.

7. Pacnionoxxure (popmyJibl Tak, YTOOBI U3
Ka)KJIOM JIOTUYECKH CJIeI0BAIM BCE, CTOSIINE
ocJe Hee: ﬁP/\Q, ﬁ(ﬁp/\ﬁQ), PVQ,
—(P—(Q—P)); =P-Q.

8. Nmetotcst Tpu yTBepxkaeHUs: Spkue
IIBETHI Bceria 0raroyxarot. S He 100110
I[BETHI, BBIPOCIITUE HE HA OTKPHITOM BO3/TyXeE.
Hwu oauH nBeToK, BRIPOCHINKA HA OTKPBITOM
BO3/lyXe, HE UMeeT OJIeTHON OKPaCKH.

N3 cnepyromux yTBepKAeHUN BbIOEpUTE
TO, KOTOPOE CIEAYET U3 TPEX TaHHBIX:

(a) bnaroyxarormiue 1BETHI BEIPOCTH Ha
OTKpbITOM Bo3nyxe. (0) Beskuit
OJlaroyxaroIuii IIBETOK APoK. (B) S mro0t0
TOJIBKO OJlaroyxarorue mBeThl. (T) S 1060
TOJIBKO HesipKue UBETHI. (1) Beskuii spkuii
I[BETOK BBIPOC HA OTKPBITOM BO3/IYXE.
OO0ocHyliTe CBOM BBIOOD.

3. I[Iporpamma 3K3ameHa.

Bapuant 4

1. Jlokaxwute, uto Gopmyina
[(P—(QVR))A=QASAP]—>—R omposep:xrma,
HE COCTaBJIsisl Bcel TaOJIMIIbI 3HAUCHUIA
¢dbopMyIIbl, a TUIIH YKa3aB COOTBETCTBYIOLIUI
HaOOp 3HAUYCHUI TTEePEMEHHBIX.

2. Jlokaxxute, 9T0 hopMyIia
PAQ A—RA(P— (Q—R)) sBisteTcst
IPOTUBOPEUYNEM, HE COCTABJISS €€ TaOIHUIIbI
UCTUHHOCTH.

3. BoisicuuTe, cripaBelsIMBO JIK CIEIYIOIIee
YTBEPKICHUE:

=FFAG T.T.T., KOTJAa = F um = G.

4. [Ipumensiss paBHOCHIIbHbBIE
npeoOpa3oBaHusl, IPUBEIUTE POPMYITY
(P>Q)A(PVQ) x Hanbotee ipocToit popme.

5. Hcnosnb3yst paBHOCUJIIBHBIE
npeoOpa3oBaHusl, IpUBEIUTE POPMYITY
(X—>Y)—>Z xk CKHO.

6. JlokaxxuTe, 4TO UMEET MECTO JIOTUYECKOE
cienosanne (P>Q)—R = (PAQ)-R,
PYKOBOJICTBYSICh OIPEIECICHUEM 3TOTO
MOHATHUS (T.€. COCTaBUB TAOJIUIBI HCTUHHOCTH
o0eunx Gopmyi). Beisicaute, Oyner 11 BEpHO
oOpaTHoOe ciieI0BaHHE.

7. Pacnionoxure GpopmMysibl Tak, 4TOObI U3
Ka)KJI0W JIOTUYECKH CIIEJOBAJIA BCE, CTOSIIIINE
nocie Heé: —-PA—Q; Qv—P; P—Q;
P—(Q—(PA Q)); PQ.

8. Nmeercs yrBepxkaenue: «Ecau peméTka
TUCTpUOYTHUBHA, TO OHA MOAYJsipHay. M3
CJIEIYIOIINX YTBEPKJACHUN BEIOEPUTE TO,
KOTOpOE CJeAyeT U3 TaHHOTO: (a)
JlocTaTOYHBIM YCIOBHEM IUCTPUOYTUBHOCTH
PEMIETKH SIBISIETCS €€ MOAYISIPHOCTS. (0)
Pemérka monynsapHa, eciu oHa He
nuctpubyTuBHa. (B) HeoOxoaumeIM ycinoBuem
HEMOIYISAPHOCTH PELIETKU ABIAETCS €€
HEAUCTPUOYTUBHOCTS. (T) JlocTaTOUHBIM
YCIIOBUEM HEMOJYJISIPHOCTH PELIETKU
SABIISIeTCS €€ TUCTPUOYTHUBHOCT. (1)
HeobxonumeIm ycnoBuem
HEeIMCTPUOYTUBHOCTU PEHIETKH SBIISIETCS €€
HEMOJYJIIPHOCTb.

Bompoc 1.

®opmyiibl anreOpbl BHICKa3bIBAHUM.

Jlormueckasi PaBHOCHIIBHOCTbD.

ook wnE

Jlornueckoe cieoBaHueE.

TaBTonorun anreOpsl BEICKa3bIBAHH.

Bricka3siBaHus u orncpanv HaJa HUMH.

Hopmanbubie popmsl 1t popmyn anreOpbl BHICKa3bIBaHUH.
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CoNoOk~WNRE

[Tpunoxenue anreOpbl BHICKa3bIBAHUM K JIOTMKO-MAaTeMAaTUYECKOM MpPaKTHKE.
dopmann30BaHHOE MCYUCIICHHUE BHICKAa3bIBAHUIA.
AKCHOMAaTHYECKHE TEOPHUHU.
Bomnpoc 2.
OcHOBHbIE MTOHSTHS, CBSI3aHHBIE C MPEAUKATAMHU.
Jlormdeckue ornepamuu HaJl IpeIuKaTaMH.
KBanTopnsie onepanuu HaJl IpeAUKaTaMH.
DopMyIIbI IOTUKU MTPEIUKATOB.
PaBHocuibHBIE TpeoOpazoBaHust GOPMYIT JTOTUKH MPEAUKATOB.
Jlornueckoe cie1oBaHueE.
[Ipunosxxenue TOTMKU MPEIUKATOB K JIOTUKO-MAaTEeMaTHYECKON MTPaKTUKE.
dopmann3oBaHHOE UCUYHCIIEHUE TIPETUKATOB.
dopmabHbIe aKCHOMAaTHYECKUE TEOPUU.

Il cemecTp

1. ABTomaTu3upoBaHHOe TecTUupoBaHUe mnpoBoauTcs B cuctemMe BAPC mo kKoHTpoibHO-
U3MEpUTENBHBIM MarepuanaM: Jlebedesa, C. B. DnemeHTapHas MareMaTHKa: T€OMETPHS:
IIOCTPOEHHE CEUEHUM.

2. KontponpHast pabdora «Jlorndeckuii aHaTu3 IMIKOJIBHOTO y4eOHHKA MaTeMaTUKW» — B
nocobun Boosuuenxo, A. A. Jlornueckwil aHamM3 MIKOJBHOTO Y4Ye€OHWKA MAaTEMAaTHKU.
KonTpossHas pabota 1o snmeMeHnTapHoi Matematuke — http://elibrary.squ.ru/uch_lit/1318.pdf.

3. Ilporpamma sK3ameHa.

1 Bompoc
1. T'eomerpuueckue puUrypbl B pOCTPaHCTBE.
2. T'eomerpuueckuie QUrypbl Ha MIOCKOCTH.
3. M3mepeHne reoMeTpuuecKUX BETUUHH.
4. OOBEMBI U MOBEPXHOCTH TEJ BPAILICHUS.
5. Kondurypanum MHOrOrpaHHUKOB U TeJl BpallleHus (BIUCAaHHBIC U ONIMCAHHBIE TENa).
6. BmucanHble U onMcaHHBIE PUTYPBI.
7. AxcuomaTHyecKHe TEOpUH B T€OMETPHUHU.
8. T'eomerpuyeckue npoueaypsl.
9. Tloctpoenue reoMeTpuyecKux (GUryp ¢ MOMOUIbIO IUPKYJIS U JIMHEHKH.
10. MeTop1 U300pakeHUH.
11. l'eomeTrpuueckue npeodpa3oBaHHUs.
12. TMapannenbHbII IEPEHOC U €r0 CBOMCTRA.
13. LlentpanbHas U OceBasi CAMMETPHH.
14. TToBOpOT M ero cBoOWCTBa.
15. Tlono6wue, croiicTBa mogo0usi. 'oMOTEeTHS KaK YacTHBIN clydai moaooust puryp.
2 BOIpOC
1. MssectHo, ato ¢ = a+b. ¢(m;12),a(3;-5),b(~1;2n). Haitmure m u n.
2. Ilnomans nmapannenorpamma paBHa 520 M°, @ OTHOIICHHE €ro CTOpoH 2 : 5. Haiitn
MepUMETP.
3. Haiitu yrnel napasienorpamma, €Clid €ro HepaBHbIE YIJIbl OTHOCSTCS Kak 5 :7.

HaiiTu muiomanps 3Toro napamieiaorpaMme, €Ciu €ro CTOPOHbI paBHbI S cM U 11 cm.

4.

[Ipsimas, neprieHOUKYIsipHas OUCCEKTpUCE yIyla A, NEpPEeceKaeT ero CTOPOHbI B

toukax B u C. Jlokazars, uro TpeyroasHuk ABC sBnsieTcst paBHOOEAPEHHBIM.

S.
6.

Haiitu mimomaap pom6a co ctopoHoit 24 cm u yriaom 120°.
Jloka3aTh, 4TO LIEHTP OKPYKHOCTHU SBJISIETCS LIGHTPOM €€ CUMMETPHH.
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7. W3 Touku, nmpuHa/uIekKaled OKpyKHOCTH, IPOBEJIM JBE paBHbIE XopAbl. /okazaTh, 4yTO
IUaMeTp, IPOXOJALINI Yepe3 ATy TOUKY, ACIUT yrojl MeX1y XOpAaMH [IOIO0JIaM.

8. Haiitu Bce yrmer uerhipéxyromsauka ABCD, ecnmu AB | | CD, Z ABC =138°,
Z ADC =52°.

9. B mpamoyronbabix Tpeyronsaukax ABC u A;B;C; u3 Bepmma npsimbix yrioB C u Cq
npoBenenbl BeIcOTel CH u C1H;. Jlokaxute, uto Tpeyroasanku ABC u AB;C; paBHbI, eciu
AH = A]_Hl.

10. B okpy>KHOCTH MPOBEACHBI TPU PaBHbIE XOP/Ibl, OJHA U3 KOTOPHIX YJaJeHa OT LIEHTpa
Ha pacCTOSTHUU 3 CM. Ha KAKOM PACCTOSTHUU OT LEHTPA HAXOATCA ABE APYTUE XOPAbI?

11. I'unoTeHy3a NpSMOYTOJIBHOTO TPEYTrOJIbHUKA paBHA 15 cM. HalTH pajnyC ONMMCAHHON
OKOJIO HETO OKPY>KHOCTH.

12. B tpeyronbauke ABC, yrom A paBen 37°, yron C paen 90°, a O — meHtp
onmcanHou okpyxxHoctu. Haittu ZAOC, £ BOC.

13. Xopaa okpy>KHOCTH TiepecekaeT e€ auameTp noj yriaom 30° u AenuTcs UM Ha 4acTH,
paBHbIe 12 cM U 6 cM. HAlTH PACCTOSTHUE OT CEPEIUHBI XOP/IBI 10 TUaMeTpa.

14. Jloka3aTh, 4TO OUCCEKTPHUCHI IBYX COOTBETCTBEHHBIX WJIM HAKPECT JIEKAIUX YTJIOB,
00pa30BaHHBIX NPU MIEPECECUECHNUN JBYX MapaJlJINbHbIX MPSAMBIX TPETEH MapasieinbHbl.

15. Jloka3aTh, 4YTO OMCCEKTPUCHI JBYX BHEIIHUX WJIM BHYTPEHHUX OJIHOCTOPOHHHUX
YTJI0B, 00pa30BaHHbBIX MPU NEPECEUEHUU ABYX NapauIebHbIX MPSIMBIX TPETEH NapaiyiebHBbI.

16. [TocTpouTh TPEYrOJBHHUK IO CTOPOHE, MPUIISKAIIEMY YTy M paguycy ONHUCAHHOMN
OKPYHOCTH.

17. Haiitn KoopauHATBI TOYKH A(X; y), €clii OHa cuMMeTpuuyHa Touke B(—20; 11)
oTHOCHUTENBHO Toukn M(0; —5).

18. IlocTpouTs MmapayuienorpaMm Mo ABYM JHATOHAIISM M YTy MEXKTY HUMHU.

19. B tpeyronbauke ABC, yron A paen 42°, yron B paBen 48°. TpeyrombpHHK
nepeceu€H mnpsiMoii, mapamiensHoil cropoHe AC. Omnpenenute yribl 00pa30BaBIIETOCS
TpEyroJbHUKA.

20. B paBHoctoponnem tpeyronbHuke ABC Ha cropone AB oTioxeH o0Tpe3ok

1 1 1
AA= gAB, Ha BC — orpe3okx BB;= gBC, Ha CA — oTpe30k CC1:§CA. Jlokazatp, 4to A

A1B;C; paBHOCTOpOHHUH.

21. ITocTpouTh TPEYroJbHUK MO CTOPOHE, ONYIIEHHOW Ha HEE€ BHICOTE U MpUJIeKAIIEMy K
HEH yTiIy.

22. TlocTpouTh TpeyroibHUK MO JBYM CTOPOHAM W MeAHaHe, MPOBEIEHHON K TpeTbel
CTOPOHE.

23. B paBHOOEApEHHBIN MPSIMOYTOJIBHBIA TPEYTOJIBHHUK BIMCAH KBAaApaT TAaKUM 00pa3om,
YTO OJ[HA U3 €ro CTOPOH JIEKUT Ha TunoTeHy3e. HallTu nepumeTp KBajpara, €Clid THIIOTEHY3a
paBHa 12 cm.

24. B tpeyronsnuke ABC: AB =13 cm, BC = 14 cm, AC = 15 cm. K cropone AB uepe3
BeplIMHY B mpoBeneH nepneHauKysip, KOTOpbIil nepecekaeT npoaokeHue ouccektpucsl CD
B Touke E. Haiitu BE.

25. Jloka3aTp paBEHCTBO OTPE3KOB KacaTeJIbHBIX, TPOBEAEHHBIX M3 TOYKH BHE
OKPYXHOCTHU K 3TOM OKPY’KHOCTH.

26. Haiitu ycnoBue, MpU KOTOPOM OKPYXKHOCTH (A; a) LETUKOM JIeKHUT BHYTPHU
okpyxHuoctu (B; b).

IV cemectp
1. ABTOMaTH3MPOBAHHOE TECTUPOBAHUE MO TeMe «MeToJ onmrcaTeIbHOW CTATUCTHKHN Kak
MeToZ 00pabOTKM WHGOpPMAIMH, TOJTYYCHHOW B XOJE COIMOJIOTMYECKOTO HCCIICIOBAHUS»
npoBoautcst B cucteMe BAPC 1o KOHTpOIbHO-U3MEPUTENBHBIM MaTepuanaMm: Jlebeoesa, C. B.
VYyeOHass mpakTUKa Oyaymmx OakalaBpoOB TMEIaroriyecKoro oOpa3oBaHUsl : KOHTPOJIBHO-
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U3MepHTEIbHBIC MaTepuabl — Pexxum moctyna: http://elibrary.squ.ru/uch_lit/1031.pdf. — C.20-
38.

2. KontponpHas paboTa « D71€MEHThl MAaTEMAaTHYECKON CTAaTHCTUKH.
3ananue 1. [locne rpynnupoBKM JaHHBIX 3KCHEPUMEHTA MOJMYYMIIACh Takas Tabinua Mx
pacrpeeneHusl.

Bapuanra -3|0(4|5 |9 [11|12|15|20 (a) Omnpenenute 00BEM

Kparnocts Bapuantel |12 |9 |1 /64 |34 (56 |7 |8 |9 | BeIOOpKH.

YacToTa BapHaHTHI (6) Haitgure nanbomnee

Yacrora BapraHThl B % 4acTo BCTPETUBIIYIOCS
BapUaHTy.

(B) 3anosHuTe TAOIUILY.

(r) Haitnure cymmy uucen B Il 1 IV crpokax.

(n) ITocTpoiiTe MHOTOYTOJIBHUK MPOLIEHTHBIX YaCTOT.

(e) [TocTpoiiTe rucTorpaMMBbl pactpeieJIeHUs] KpaTHOCTEH U 4acTOT

(k) KakoBa yactoTa MHOXECTBa BCeX YETHBIX MO BeMYMHE BapuaHT? Bcex HEYETHBIX MO
MOPSIZIKY BO3pAcTaHUsl BapUAHT?

(3) IIpubMM3UTENHHO TOCTPOMTE KPYTOBOE paclpeesieHne YacToT.

() Ompenenure MOy, pa3Max, cpefHee apupMETHUECKOe BBIOOPKH U YKa)KUTE BCE 3TU
XapaKTEepPUCTUKU Ha rpaduke.

3amanue 2. Kakoe MecTo OTBOAWUTCS CTAaThIM [0 MAaTeMaTHYEeCKOW CTATUCTUKE B
MIEPUOMYECKUX M3IAHUAX (M3yIUTe, HAIPUMEP, MaTePHAJIbI )KypHaina «MaTemMaTruka B IIKOJICY,
caifttra MJ[ «l ceHtsOps»: ¢ectuBanb «OTKPBITBIA YPOK» U JIp.M3/IaHUs), TOCBSIIEHHBIX
MeToauKe oOyueHus: marematuke? Cobepute JaHHbBIE, IPOBEIUTE CTATUCTUYECKYIO 00paboTKY
MOJTYYEHHBIX PE3yIbTATOB.

3ananue 3. KakoBo MECTO MaTeMaTHYECKON CTATUCTUKH B PAMKAaX CTOXaCTUYECKOW JINHUN
(BKJIFOYAET TMOMHUMO DJJIEMEHTOB MAaTeMaTU4YeCKOW CTATUCTHKH, TEOPHIO BEPOSITHOCTEH U
koMmOuHaTopuky) IIIKM? TlpoBenuTe (o MaTepuaiaM MeprUOINYECKUX U3JaHUH, TTOCBSIIICHHBIX
METO/IMKe OOy4YeHHs MaTeMaTHKe) CPaBHUTEIBHBIN aHAIW3 W CTATUCTHYECKYI0 OO0pabOTKy
MIOJTyYEHHBIX PE3yIbTATOB.

3ananue 4. Ilpuseaure (¢ pemenuem) tunuunbsie s [IHIKM 3aganust mo maTemMaTH4eCcKOM
CTaTUCTHUKE.

2. 3auét B hopme cobeceoBaHUs 110 pe3yabTaTaM OCBOCHUS COACPIKAHUSI MOJTYJISI.

V cemecTtp
1. ABTOMaTHM3MpPOBaHHOE TeCTHpOBaHHE MpoBoAuTcs B cucreMe BAPC mo koHTposbHO-
U3MEpUTENBHBIM ~MaTepuanaMm: Jlebedesa, C. B. DnemeHTapHas MaremaTHKa: anreOpa:
KOHTPOJIbHO-U3MepuUTeNIbHbIe MaTepuaisl —http://elibrary.squ.ru/uch_lit/1065.pdf.
2. KonrponpHas paboTa

Bapuanr 1 Bapuant 2
1) Ha pucyHKe n300paxéH rpaduk GyHKIUN 1) Ha pucynke u306paxén rpaduk GpyHKImnI
y = ax” + bx + ¢. Onpenenure 3HaKN y =x? — 4x. Ucnons3ys rpaduk, pewmre
KodpduurenTa a u AuckpumuHanTa D. HEPABEHCTBO X° > 4x.
[ ”
0 x /
0 4 x

—4+
2) Ha rpadukax mokasaHo, Kak BO BpeMs
2) Komnauus npezaraeT Ha BoIOOp 1Ba Pa3HbIX — TEICBH3HOHHBIX 1e0AaTOB MEXXITy KaHAHAATAMH A I
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Tapuda 71 oraThl TeaeOHHBIX Pa3rOBOPOB: b Tenespureny romocoBaim 3a Kaxa0ro U3 HUX.

tapud A u tapu¢ B. Jng kaxnoro tapuga (ITo ropu3oHTaIBHON OCH OTKJIAIBIBAETCS BpEMH,
3aBUCUMOCTH CTOMMOCTH Pa3roBopa OT €ro MIpOIIIE/IIee ¢ Hayaja roJ0COBaHMUs, a 10
MIPOJIOJKUTEILHOCTH U300pakeHa rpaUUecKu.  BEPTUKAIBLHOW — YHUCIIO TOJIOCOB, MOJAHHBIX 32 3TO
Ckonbko npuaércs 3amiaTuTh 3a 140 MunyT Bpems). KTo 13 kaHauaaToB norydmi 6oibie
pasroBopa, eciM ucrnoiib3yercs Tapud B? roJjiocoB B niepuoj ¢ 20-i 1o 40-ii MUHYTHI, U Ha
1 CKOJIbKO OoJIbIe?
Yucino A
|| 600 roJIOCOB,
i TBIC. i i
AHIH,
2T 500 50 UAAT
gl |
£| 400 40
gl ] /
= /
[~
- ,3%)0 30 7
8 + -,
= 0 2
=] 2VY
g 0 - Kangunar A
© P
100
| 100} 10 |4
i A . | b
0 |
e | |io] [1d0] [2do] |ado 0 10 20 30 40 50 60 Bpems, mun
TIpomomsuT Jleoc‘!'b.lMV{H

3) Ha pucynke n3zo0paxén rpaduk QyHKIHHA

8) Ans kasicnoro rpaduia yxaxure y= f(x), 3agannoii Ha mpomexytke [-1; 4,5].

COOTBETC 0 : . N
i Tf yIOHIyIO ¢ pMzﬂy 7 5 OnuirTe CBOHCTBA ATOW (QYHKITUH.
\ | /i N\ L
/ N !
0 1 s 0 | X: e 3
\ \ i y=f(x) Afei
A) B) B) W
A e \ o\ (R y
| . i
0] X RREUEREEN BN EE
i =2
4) Tloctpoiite rpaduk CIOXHOU PYHKITUU L
3 4) Tloctpoiite rpaduk CIOKHON PYHKITUN
i X =lIgtgx
y= sin— y=1g1gx.
8 5*) Haix
* . JTUTE BCE a TaKUe, YTO CUCTEMA
5*) Haitnute Bce MOJIOXKHUTEIbHBIC d TAKHE, YTO
2 2
cucrema (x—5) +(y—8) =36
(x+5) +y% =a? ‘x—a‘+2:y
2
(M —7) + (y - 4)2 =9 UMEET POBHO TPH Pa3IMUHBIX PEIICHUS.

MMEET eIMHCTBEHHOE PEIICHHE.
3. 3auét B hopme cobecemoBaHUs TIO pe3yIbTaTaM OCBOCHHSI COJICPIKaHUS MOTYJIS.
VI cemectp
1. ABroMaTu3upoBaHHOE TecThpoBaHUe npoBoauTcs B cucreme BAPC mo KoHTposabHO-
U3MEpUTENBHBIM ~MaTepuanaMm: Jlebedesa, C. B. DnemeHTapHas MaremMaTHKa: anreOpa:
KOHTPOJIbHO-U3MEpHUTENbHBIC MaTepuaibl — http://elibrary.squ.ru/uch_lit/1065.pdf.
2. KonrponpHas paboTa

Bapmuanr 1.
1) Ha cxosibKO 0/1HO U3 JBYX MOJIOKUTEJIBHBIX YMCEN 00JIbIle PYTroro, €ClIU UX CpeIHee

apupMeTHUIeCcKoe paBHO 2J§ , 4 CpeIHEE TEOMETPUYECKOE PABHO \/§ .
2) Ilpu kaxa0M 3HAUYCHWHM a HAWJWTE BCE 3HAUCHHS X, YIOBJICTBOPSIONINE YPABHEHHUIO
2 2
X+1 X+1
u u _ |og 5a .
X

log . —a|=log.
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3) Haiizure BCe mapsl (X, y), TP KaXIOUW M3 KOTOPBIX JUIA YUCEl U=+ X —9X+4 —x—3’
M V=2-Xx—3" crpaBeuIMBbI BCE TPH CIICAYIONIMX BbICKa3biBaHus cpasy: (1) ecim |u|>|v|, To

u>0;

(2) ecm |u|<|v|, ToV <0;

(3) ecm |u|=|v|, ToV <0 <u.
Vkazanue. Paccmotpure BpickaszbiBanusi (1)-(3) u mepeiliiure K PpaBHOCHIbHBIM
BBICKA3bIBAHUSIM, HE COJIEPKAIIUM 3HAKa MOAYJs (M30aBbTECh OT MOAYJIEH).
Bapuanr 2.

1) Ha ckonpko ogHO U3 JABYX ITOJIOKUTCIIbHBIX YUCCII OoubIIIe Apyroro, €Cinu ux CpcaHcee

aprMeTHIeCKoe PaBHO 3+/2 , a CpeHee reOMETPHUIECKOe PaBHO ~/2 .
2) Ilpu xaxa0oM 3HAYEHHH @ HAWAUTE BCE 3HAUYECHUS X, YAOBJIETBOPAIOIINE YPaBHEHUIO
2

X__a+1|=log X—Z—Iog (a-1)
x—1 *x—1 : '

log

3) Haiigure Bce mapsl (X, ), IPH KaXIOM U3 KOTOPBIX JUIA 9HuCeNd U=+ X —4X+9 —x—2’
M V=3-x-2" crpaBeTHBbI BCE TPH CIICAYIOMMX BhICKa3biBaHus cpasy: (1) ecmn |u|>|v|, To

u>0;

(2) ecm |u|<|v|, ToV <0;

(3) ecrut |u|=|v|, ToVv <0 <u.
VYkazanue. Paccmotpure BpickazbiBanusi (1)-(3) u mepeliiure K PaBHOCHIBHBIM
BBICKa3bIBAHMSIM, HE COJICPKAIIUM 3HAKa MOYJs (M30aBbTECh OT MOAYJIEH).

3. I[Iporpamma 3K3ameHa.

Bompoc 1

1. Jlorapupmuueckas GpyHkuus u e€ cBOIMCTBA.

2. IIpeoOpa3zoBanue TorapuMUIECKUX BBIPAKCHHIM.

3. Jlorapudmudeckue ypaBHEHUS U X CUCTEMBI.

4. Knaccuduxanus morapu@MuIecKrxX ypaBHEHUM MO METOaM, Crioco0aM U mpuéMam ux
peTeHHs.

5. Jlorapudmudeckne HepaBEHCTBA U UX CHCTEMBI.

6. [TokazarenbHas GyHKIMA U €€ CBOMCTBA.

7. IToka3aTenbHbIC YPABHCHUS M UX CUCTCMBI.

8. Kimaccudukanus mokasaTelbHbIX YpaBHEHHH MO METOAaM, criocob0am M mpuéMam HxX
pereHuHs.

9. IlokazaTenpHbIC HEPABEHCTBA M UX CUCTEMBI.

10. [Toka3zaTenbHbIE W JOTapU(PMUYCCKUE YPABHCHHS, HEPABCHCTBA W CHUCTEMBI Kak
anredpanyecKkrue MOJIeNTM MaTeMaTHIECKIX, TPUKIIAIHBIX U TPAKTUYECKUX 3a/1a4.

Bompoc 2
1. B xome pacmajga paJMOaKTHBHOIO H30TONA €r0 Macca YMEHBINAETCS IO 3aKOHY
m
m(t)=—?, rIe mo — HadajbHas Macca W30Tona, I — TEpUoj Tojypacnana (B MUH.).
2T

B naGoparopun momyunnu BemecTBo cojaepxkamiee 40 Mr u3oroma aszora-13, mepuon
nosypacnajga koroporo 10 MuHyT. B TeyeHUM CKOJBKMX MUHYT Macca HM30Tomna as3ora-13
Oyznet He menbie 10 mr?

2. YpaBHeHHeE Ipoliecca, B KOTOPOM y4acTBOBAJI Ta3 3amuchiBaeTcs B Buze PV *=const,
e p — nasienue B raze (B [1a), V — 06béM rasa (B M°), @ — IOJIOXKUTENbHAsT KOHCTaHTA. [Ipu
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KakoM HaMMCEHBIIEM 3HAYCHWW KOHCTAHTHI & YMEHBIICHHE BYETBEpO O00BEMa Tasa,
YUYaCTBYIOIIETO B MPOIIeCcCe, MPUBOIUT HE MEHEE, YeM K IBYKPATHOMY U3MEHEHHIO JTaBJICHUS?

3. Jlns obGorpeBa momereHus, temrepatrypa B kotopom 1,= 20°C, dgepe3 pamuarop
MPOITYCKAIOT ropsuyro Boay temmeparypoi 7,= 60 °C. Yepes paguatop npoxomut m = 0,3 ke/c
Bojibl. [Ipoxons mo pammaTopy paccrosiHue B 84 MeTpa, BojJa OXJIKIACTCS 0 TEMIEPaTyph
T

-T
6 n
——"% rne ¢

T(°C), npuyém 3TO pacCTOSTHUE OIpPEACIAETCS BHIPAKEHUEM: X = 0,7@ log,
n

— TemnoéMKocTh Bojabl (paBHa 4200 Ix/kr-°C), y — koadduimeHT TermnooOMeHna (paBeH 21

B1/°C), Jlo xakoit Temnepatypsl (B rpaaycax Llenbcus) oxmaautcs Boaa?

4. Haxopnsuuiics B BOJI€ BOJ0JIa3HBIN KOJOKOJ, COJEP KAl
v=4 mona BO3nyXa TpH JAaBIeHUH pi= 1,2 amm., MeJICHHO
ONMyCKaloT Ha JOHO Bojmoéma. Ilpu »TOM  mpouCXOaUT
M30TepMUUECKOE CxkaTue Bo3ayxa. Pabora (B k), coBepiaeMas
pu CXKaTHH BO3]yXa, oTIpeIeIIIeTCS BBIpKECHUEM:

A=575-vT-log, P2 , rae T =300 K — temmeparypa BO31yXa, p;
P

— HavyajJbHOE JaBJjieHuE (B aTM.), p, — KOHEUHOE JaBlieHHEe (B aTM.)

BO37yXa B Koyiokoje. J[o Kakoro HamOOJBIIETO JaBICHHS MOXKHO

CKaTh BO3AYX B KOJIOKOJIE, €CIIU MPHU CKATHH BO3JyXa COBEPIIACTCS

pabota He 6onee, uem 20700 Jx?

5. EMKoOCTB BBICOKOBONIBTHOTO KOHJEHCAaTOpa B TeneBusope C = 5.10° . [TapamnensHo
¢ KOHJICHCATOPOM IOJKIIOYEH pesrcTop ¢ conporusieHneM R = 2-10° Ou. Bo Bpemst paGoTh
TejeBu3opa HampspkeHue Ha koHjeHcatope U =18 kB. Ilocie BBIKIIOYEHHUS TeJIeBU30pa
HalpsDKEHUE Ha KOHJeHcaTope yOwiBaeT 10 3HaueHus U (kB) 3a Bpems (B CeKyHIax),

U
onpenensiemoe BepaxkenueM t = 1,1-RC-log, UO . Onpenenure (B KUJIOBOJILTaX ) HauOoJIbLIEE

BO3MOXHO€ HaNpsKEHHE Ha KOHAEHCATOPE, €CIIM I0CIIE BBIKIIOUEHUS TEJIEBU30pa MPOLLIO HE
menee 11 cexynn?

6. U3 pecsatunutpoBoro cocyna co 100% ykcycHOM KHUCIOTOW OTAWIU 1 JI. KUCIOTHI,
no6asuiu 1 J1. BOJBI M THIATEIBHO NepeMeniany. Kakoe MUHUMaIbHOE KOJIMYECTBO Pa3 HYKHO
MOBTOPUTH 3TY MPOIEAYPY JUTsl TOTO, 4TOOBI B cocye okazaics 64% pactBop ykcyca?

7. 3 nynkToB A u B, paccrosiHue MeX1y KOTOPBIMU PaBHO 2 KM, BHU3 10 TEUYCHHUIO PEKU
OJTHOBPEMEHHO HAUYMHAIOT JIBU)KEHHWE COOTBETCTBEHHO IUIOT U JIOJKAa. B TOT e MOMEHT u3
nyHKTa B HaBcTpedy miIoTy HauMHAET ABM>KEeHHE KaTtep. CoOCTBEHHAs: CKOPOCTh JIOJKH paBHA
CKOpPOCTHU TE€UYCHHsI, COOCTBEHHAss CKOPOCTh KaTepa B JIBa pas3a MPEBHIIIAET CKOPOCTh TEUCHHUS.
BerpeTuB miiot, kKarep MrHOBEHHO Pa3BOpPAYMBAETCS U CIEIYET 10 BCTPEUH C JIOAKOM, mocie
4Yero CHOBA Pa3BOpPavYMBAETCS U JBUKETCS B CTOPOHY ILIOTA A0 BCTPEUYU C HUM, 3aTEM OISThH K
noake U T.0. CKOJNBKO pa3 Karep BCTPETUT IJIOT 3a BPEMS, B TEYEHHE KOTOPOTO IUIOT
npeojosieeT paccrosinue, pasaoe 1000 km?

8. 3aKOH OpraHMYecKOro pPa3MHOXKEHHUS: MpU OJArONPHUSITHBIX YCIOBUSAX (OTCYTCTBHUE
BparoB, OOJIBIIIOE KOJMYECTBO IHIINHM) JKHUBbIE OPTaHU3Mbl PAa3MHOXKAIUCH OBl MO 3aKOHY:
N =Npe*" Tlo sTomy 3aKoHy BO3pacTaeT KOIMYECTBO KICTOK IEMOINOOHHA B OPraHH3ME
YeJioBeKa, KOTOPBIM MoTepsiy1 MHOTO KpoBU. OO0beM KpOBU B HOPME COCTAaBIISIET B CPEIIHEM Y
My>xuuH 5200 mu, y xeHmuH 3900 mul, mpudyéM KpacHBIX KPOBSHBIX Tellel (3PUTPOLIUTOB) Y
MY>K4YHH 4-5.10"/x, Y JKCHILHH 3,9-4,7-10"%/n. Onpenenure Bpems t (¥) BOCCTAaHOBIIEHUS
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SPUTPOLUTOB Y MY)KUYHH M KEHIUH C Pa3IMYHbBIMA 00bEMaMH ITOTEPH KPOBH, €CJIM KOHCTAHTA
ckopoctu pocta sputporutos k = 0,07, k = 0,14, k = 0,2.
9. Haiitn MuOXKeCTBO Boex pewennii nepasencrsa 10g  —2<log 4 mpu0<a <%

10. HaiiTu 3HaueHus mapaMmerpa a, Mpu KOTophix ypaBHenue 4" — a2 —a + 3 = 0 umeer
€IMHCTBEHHBIA KOPEHb.
[IpuMepHbIe BOIPOCHI ISt COOECEIOBAHUS
213 16 1635

13,
1. Kakoe u3 uncen: E, 0,27, =— 5 — SIBJIICTCS. KOPHEM ypaBHEHUS

T

1- IgS:%(Ig%Hg x+%|g 5]?

2. Kaxoe u3 uucen: 0,25; 0,75; 2; 2,25; —aBnseTcs KOpHEM ypaBHEHUS 4 =8"39
1
3. Pemnts ypasuenue 194 (— —) =2.
SUX
3

4. Petnts ypasuenue (0,4) 1 = (6,25)°@ 2.
5. Penmts ypasrenne 10gjqq., 3 =2.
6. PemnTh HepaBeHcTBO 25° > 125% 2,

2x+1
7. Pemnts HepaBencto 0,2 1 <

1
573

8. Pemuth Hepasenctso 109, +log;x<0.

2

9. Pemnts Hepasencteo 109 7 (xz —-3x+ 2)2 2 .

2
10. [loka3aTeabCTBO YCIOBHBIX JJOTapU(PMUUYECKUX TOXKIECTB.
VIl cemectp
1. Tect (aBTomMaTH3upoBaHHbI B BAPC)

(1) TunoTeny3a NpSAMOYTOJIBHOTO TpeyroyibHUKa ¢ = 82,0 cm, LA = 42°
Ja=82-sin42°~54,9 (cm), b=82-cos42°~60,9 (cm)
[Ja=82-cos42°=~54,9 (cm), b=82-5in42°= 60,9 (Cm)

1 a=82-sin48°~ 60,9 (cm), b=82- cos48°= 54,9 (tm)
1 a=82- cos42°~ 60,9 (cm), b=82- cos48°~= 54,9 (cm)

(2) Karet npsiMOyrosibHOTO TpeyrojbHuka a = 25 cm, £ A = 32°

b= ctgzgzo ~40 (Cm), c~V25%+40% ~47 (Cm)
0 bztgchzozw (cm), c~\25%+40% ~47 (Cm)
b= t923520 ~40 (Cm), c= coigzo ~47 (Cm)
b= ctgz’;)2° ~40 (Cu), = sinzgzo ~47 (Cm)
(3) Ecu sinx = 0,96 u % <x< 7,TO0COSX =
[1-0,28 1 -0,04 ] 0,04 ] 0,28
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. 1
4) ECHI/ISIHXZ—E u 7r<x<37”,T0 COS x =

2 52 02 G 22
3 3 3
ctgzl—l
(5) 127[ —
2ctg —
12
g G G B 0 V3
4 3 2
6) 2cos?| Z-Z |=
( ) (4 2
[l 1+cosx (] 1+sinx [] 1-cosx [J 1-sinx
(7) Kopuu ypaBHenus 12arctg?x — zarctg X = 72
o-Z;Z o Z 03 0 -143
4 3 3
(8) Kopuu ypaBHeHus 2c0s? x+cosx =0 Ha [0; 27]
o % 27 3% 4x 0 +Z2% 42
2'3'2"3 2'3"3
0 X .2z 37 z 2m 37 57
273" 2 2'3'2"3

(9) Pewienne HepaBeHcTBa —2 <tgx<1

] X€|:—3.I‘Ct92+7zk; %+7zk) kez
l XG[—arcthMzk; %wzkj kez
l XE[—%+7ZK; arcth+;zk}, kez
l XE[—%+7ZK; arcth+;zk}, kez
X . X 1
(10) Pemenne HepaBeHCTBA COSE -sin > > 7
(] Xe(—s—”-l-ﬂk; —£+7zkj, keZ
12 12
(] XG(—£+7zk; 5—”+7zk ,keZ
12 12
(] xe(—sﬁ—”+27zk; —%+27sz, keZ

(] xe(—%+27zk; %r+27zk], keZ

2. KontponbHas pabota — B nocoduu Jlebeoesa C.B. DnementrapHas maremaruka. Yactb
5. Tpuronomerpust. — http://elibrary.squ.ru/uch_lit/1316.pdf. — C.65.
3. I[Iporpamma 3K3ameHa.

1 Bompoc
1. Tpuronomerpuueckre GyHKIIMA OCTPOTO yTJIa.
2. Pemienue npsiMOYTrOJIbHBIX TPEYTOJIBHUKOB.
3. Pacnipoctpanenue (006001IeHNE) TPUTOHOMETPUIECKUX (DYHKITMN Ha MPSAMON U TYHOH
YTJIBL.
4. ApxdyHKIHH.
5. Tpuronomerpuyeckue PyHKINU YUCIOBOTO ApPTyMEHTA.
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6. CBoiicTBa TPUTOHOMETPUYECKHX (GYHKIMHA: Y =SINX, Y =coSX, Yy =1g X, y = Ctg X,
Y = SEC X, Y = COSEC X.

7. OmnpeneneHne OOpaTHBIX TPUTOHOMETPUYCCKHX (DYHKIMU: Y = arcsin X, y = arccos X,
y = arctg X, y = arcctg X, y = arcsec X, y = arcCosec X.

8. Tpuronomerpuyeckue TOX/J1ECTBa.

9. TpuroHoMeTpuyeckue ypaBHEHHUS U aireOpanyeckue YpaBHEHUS OTHOCHUTEIbHO
TPUTOHOMETPUYECKUX (PYHKIIMIA.

10. DnemeHTapHbIE TPUTOHOMETPUUYECKUE YPABHEHUS.

11. Metoap! pelieHns TPUroHOMETPUYECKUX YPaBHEHUH.

12. Metoap! pemieHus anreOpandeckux ypaBHEHHH OTHOCUTEIBHO TPUTOHOMETPHUIECKUX
byHKIMIA

13. Tpuronomerpuueckue HepaBEHCTBA U alredpanyuyeckue HEepaBEHCTBA OTHOCUTENIBHO
TPUTOHOMETPUUECKHUX (YHKIIUH.

14. [Ipocreiilue TPUrOHOMETPUUECKHE HEPABEHCTBA.

15. TeopeMbl O TPUTOHOMETPUYECKUX HEPABEHCTBAaX, COJEp)KAIIMX OOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIUH.

16. Pemenne TpuroHOMETPUYECKUX HEPABEHCTB.

17. I'papuueckuii MeTo pelieHHs] TPUTOHOMETPUYECKUX HEPABEHCTB.

18. Knaccuduxkanus cucreM TpUrOHOMETPUUYECKUX HEPABEHCTB C JIByMSI HEU3BECTHBIMH;
QHAINTUYECKUN METOJ PpEUIEHUs] CHUCTEMbl TPUTOHOMETPUYECKHX HEPABEHCTB C JABYMS
HEU3BECTHBIMHU.

19. Cranosnenue u pa3Bute B Poccun TpuroHoMeTpun kKak yueOHOMN TUCIUILINHBL.

2 BOIpOC

@opMyIbl IPUBEICHHUS.
Teopema Iludaropa.
Teopema KOCUHYCOB.
Teopema cuHycOB.
Teopema TaHreHCOB.
TeopeMa KOTaHT'E€HCOB.
®opmyiisl MosbBenIe.
OCHOBHbBIE COOTHOILIEHHUS, CO/IepKallire 0OpaTHbIE TPUTOHOMETPUYECKUE (HYHKIUU.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
0. ®opMynBI CIOKEHUS APTYMEHTOB.
1. ®opmMynbl ABOWHOTO apryMeHTa.

12. ®opmynbl OA0BUHHOTO aprymenTa. @

13. opMyInBI CYyMMBI U pa3HOCTH TPUTOHOMETPUUECKHX ()yHKIIHHA.

14. ®opmyinbl IPOU3BEIEHUS TPUTOHOMETPHUECKUX (PYHKIIUH.

15. ToxnecTBa, comepskamire oOpaTHbIC TPUTOHOMETPUIECKHE (DYHKITHH.

16. Jloxa3aTenbCcTBO OE3YCIOBHBIX U YCIOBHBIX TPUTOHOMETPUIECKHUX TOXKISCTB.

17. Pemrenue ypaBHeHus Buaa a-cos X + b-sin x = c.

18. YHuBepcanpHas TPUTOHOMETpUYECKAs MMOACTaHOBKA.

19. Pemenuie ypaBHeHUH, cofepKaux oOpaTHbIe TPUTOHOMETpUUYECKUE QYHKIUY.

20. Ilpocreiinye TPUTOHOMETPUIECKHE HEPABEHCTBA.

21. TeopeMbl O TPUTOHOMETPHUYECKUX HEPABEHCTBAX, COJEpXKAIIUX OOpaTHBIE
TPUTOHOMETPUYECKHE (DYHKIMH.

22. Pemienue TtpuroHoMmerpuueckux HepaBeHcTB Buma f(X) >0 u f(x) <0, rme
f(x) = f1(X)- f2(X)-... -f,(X) — 2n-nmeproauyeckas GyHKIHUSA, METOIOM HHTEPBAJIOB.

RBOoo~NoO~wDE
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23. Jloka3aTenbCTBO YCJIOBHBIX U O€3yCIIOBHBIX TPUTOHOMETPUUYECKUX HEPABEHCTB.
Bompocs! anst cobeceoBanus

1. Onpenenuth BBICOTY TEJIEBU3MOHHOW aAHTEHHBI, KOTOpAs
OTJIeJIeHa OT HCCIEeAOoBaTeNsl PEKOM, €CIM MHPOBEIECHBI CIEAYIOIINE
u3meperusi: AB=12wm, LA =42°, /B =47° (yrael HW3MEpEHBI
C TIOMOIIBIO acTPOJISIOUH, BEICOTa KOTOPOil 1,4 M).

2. Cxopocth TeueHusi peku 3 m/c. E€ mepecexaeT MOTOpHas
JojKa, uMmeromas ckopocth 12 km/4. Ilom xakum yrioMm clemgyer
HAIPABUTH JIOJAKY, YTOOBI Iepecedb PeKy MepreHIuKyIsipHO Oepery?

3. JlnmuHa moaBecHOW KaHATHOW moporu coctaBisier 1200 M, e€
HaKJIOH B cCpeaHeM paseH 8°. Ha kakyro BBICOTY IOJHHUMAETCS
CIIOPTCMEH IO 3TOM Jopore?

4. Kak HailTu paccrosHue OT NyHKTa A 10 myHKTa B,
HaxXOJSIIErocss 3a PEKOH, HCHOoJIb3ys MHOJPY4YHBbIE CPEICTBA HIIU
NpOCTEHIINE Teo/Ie3ndYeCKie HHCTPYMEHTHI (Hampumep, MEpHYIO
JICHTY ¥ 3KKEp WU acTPOJIsIOuo)?

5. Ha rope, ckJIoH KOTOpOI MOHMKAETCSI K TOPU3OHTY O] YTIIOM
B, crout mepeBo. Tenn aepeBa, magaromias BHU3 MO CKIOHY TOPHI
npu BeicoTe cosHIa o (o > ) umeer mmny 1. OnpeaenuTs BHICOTY
JepeBa.

6. Cumna, paBHas P~23,0kr, pa3noxeHa Ha JBe
COCTaBIISIIOIINE, KOTOpbIE OOpa3yloT C €€ HampaBICHUEM  YIJIbI
a~46°30" u P=54°10'". BpHUCIUT, BEIMYHUHY  KaxAOU
COCTABJISIFOLLIECH CHJIBI.

7. UtoObl ompenenuTh IUPUHY PEKH, HEMOCPEICTBEHHO Y
BOJBI MO Oepery peku mpoBenu 6aszuc AB mmuHoit = 400 M u
HameTuwiu aepeBo C, cTosilee Ha JAPYyrom Oepery y camoil BOJBbI;
3ateM u3Mmepwin LCAB = 45° u ZABC = 30°. Bwruaucauthb
x N HIMPUHY PEKU MPOTUB JepeBa C.

A e b 8. Ilycts Tpebyercs OOTOYMTHL «HA KOHYC»  KOHEII
MUJTUHIPUYECKOTO Baja nuametpoM D = 1542 MM Tak, 4TOOBI

"_h yrox ykioHa konyca o =~ 8°30’, a qimuaa o6touku H =~ 270,0 mMM.
A é__________ ____}[[ YroObl YCTaHOBUTH BaJl Ha TOKAPHOM CTaHKE JUIS yKa3aHHOU
\ . }iﬁ__, 00paboTKH, HAAO0 3HATh, KakoW auamerp d OymeT MMeTh KOHEI

# BaJia IocJie ero o0Touku. Haitu 3TOT mrameTp.

PucyHok k 3agave 8 o
9. Haiitm paccrossHue OT HaOMIOAATeNsi, HAXOMSAIIErocs Ha

BbIicOTe 30 M, 10 aBTOMAIIIMHBI, KOTOpas BUHA HAOIIOJaTENIO 10 yriom 20°.

10. Jnst ykperuieHWs paauoMadThl MMeeTcsl CTalbHOM Tpoc mnuHoi 10 m. Ha kaxoii
BBICOTE HAJ0 MPHUKPENUTh TPOC K PagdoMadTe W Ha KAKOM PACCTOSHUU OT MayThl CIEIYET
3aKpEnuUTh €ro B 3eMJie, YTOOBI YToJl HaKJIOHA Tpoca K 3emiie Obut paBeH 60°?

11. 3aBUCHMOCTb HANPSKEHUS B CETH MEPEMEHHOTO TOKa OT BPEMEHH 3a/1aeTcs Gpopmyoit
U = Ugsin at (3mech t — Bpems, U — nanpspkenue, Ug 1 @ —TIOCTOSIHHBIC BeIM4YKMHBI). YacToTa
nepemeHHoro Toka — 50 I'm (370 o3Havaer, uyTo HampsbkeHue cosepiiaer 50 koneOaHuil B
cekyHnay). a) Halimute o, cuntas, uro t uamepsercs B cekyHaax; 0) Halimure (HammMeHbITUN
MOJIOKUTENbHBIN) epuo U kak ¢pyHKmu oT t.

12. JlokaxuTte, 4TO €CINHM YIIbl @, [}, ¥ TPEYrOJbHUKA YIOBIETBOPSIOT COOTHOIICHHUIO

cos 3a + cos 34+ cos 3y= 1, To OUH U3 ITUX YIJIOB PaBEH 2?” :
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13. Yuurens Ha ypoke anreOpsl B 9 Kiacce MpeaIoKuI yIeHUKaM Ik HCCIIE0BAHUS IATh

3z
9uCceNl X3, Xp X3, X4, X5 W3 TIPOMEKYTKA [0;?} , KOTOpbIe 00pa3yrT BO3PACTAIOIIYIO
apu(METHYECKYIO IMpOorpeccuio. JIeBOYKH BBICHHIN, YTO COS X;, COS Xy, COS X3 00pasyroT
apu(METHYECKYIO0 TMPOrpeccuio. MalbuuKd BBIICHWIM, YTO SiNXx3, SINX4 u Sin Xxs TOXE

o0pa3yroT apudmMeTruecKkyro nporpeccuto. Kakue dncna npeaiokuil yIYuTellb yUeHUKaM s
HUcciIenoBaHus?

) . X
14 I/ISBGCTHO qyucio SIin x. KaKoe HaI/I6OHBIHee qUCJIO 3HAYCHHUHU MOXKET HpI/IHI/IMaTL SIHE,
X
sin=?
3

15. BrnucaB npaBUIIBHBIM MATHUYTOJBHUK B OKPYKHOCTH paauyca 1 ydeHMK 9 kiacca

27 Ar 1
A0Ka3aJI paBCHCTBO COS? + COS? = _E . BOCHpOI/ISBeI[I/ITe 9TO JOKA3aTCIbCTBO.

16. HaiiguTe pemieHre HEpaBEHCTBA C HAPaAMETPOM:
arccos(3ax +1)< arccos(2x +3a—1);

17. Yro Gonplie: ctg% win 1+ctgx (0 <x < 72)?

18. Yro Gombire: tg2x mwim 2tgx (0 <x < /2, x = 4)?
19. Haiizire MuOXecTBO 3Hauenuii pynkim T (X)= sin X —CoS X.
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7. laHHbIe VI y4eTa ycrneBaeMocTH cTyAeHToB B BAPC

YueOHbli pEUTHUHT IO AUCIUIUIMHE ONPEIEseTCs Cleaytoe Tadnuieit

Tabauya 1
Tabnuiia MakCUMaJIbHBIX OAJUIOB 110 BHJIAM YU€OHOH IEATEIbHOCTH 110 TUCIUILIMHE
«DneMeHTapHas MaTeMaTHKa

£ I MaGoparop- Mpaxru- | Camocto- | Asromatusu- | Jlpyrue B | ITpomesxyTou-

R R I Rl o B O B S L
I 18 — 30 10 10 10 22 100
I | 10 — 30 10 10 10 30 100
| 10 — 39 10 10 10 21 100
V| 14 — 27 10 10 20 19 100
V| - 12 24 14 10 20 20 100
VI - 12 12 14 10 20 32 100
VIl - 15 15 10 10 20 30 100

IIporpaMmma oneHUBaHUs YUeOHOM NeSITEILHOCTH CTy/IeHTA
| CEMECTP

Yacte 1. Brenenue

Jlexuuu (pedtunr — 18 Gamno). Ha xaxaoi U3 9 nekuuit CTyJeHT MOXKET MOJy4YUTh 2
Oajyla TpH YCMEIIHOM BBIMOJIHEHUN CIEAYIOIIMX BHAOB JEITEIBHOCTH 1O HW3YYEHHUIO
TEOPETUYECKOT0 MaTepuana:

— IpociymuBanue npoodieMuoit nekmun — 0,1 6anna,

— KOHCIIEKTUPOBaHUE JIEKIIMOHHOT0 MaTepuaina — (0,5 6ai,

— peIIIeHHE CepHUr MPOOJIEMHBIX BOIIPOcoB — 1,4 Gasra.

[pakrraeckue 3anaTus (pedTtuHr — 30 6awioB). 1o xaxmoit u3 10 TeM CTyIeHT MOXKeT
MoJy4yuTh 3 Oa/yla TpH YCHENITHOM BBIMOJHEHUU CIEAYIOMMX BUJOB JACSITEIHHOCTH TIO
Pa3BUTHIO MPAKTUIECKUX YMEHUM:

— BBINIOJIHEHHUE cucTeMbl U3 10 TecToBBIX 3aganuii — 0,3 Oaia,

— pemenue cepuu u3 20 3amay [ yposus cioxnoctu — 0,6 Oanna,

— pemenne cepun u3 20 3amad Il ypoBHs cnoxxHoctr — 0,9 6ana,

— pemenue cepun u3 10 3anay 11l ypoBHs cnoxxnoctu — 1,2 Oanna.

OOy4eHue BeETCS C UCIIOIB30BaHUEM YU€OHO-METOUUECKOTO ITOCOOuS:

JlebeneBa, C. B. DnemeHTtapHas MaremaTHKa: BBeJeHHE — Pexum pgocryma:
http://elibrary.sgu.ru/uch_lit/613.pdf.
CamocTrostensHas pabora (pedtunr — 10 OGamwroB). CamocTosiTenbHbie PabOTHI

MOUCKOBOTO THUIA CHOCOOCTBYIOT Pa3BUTHIO MO3HABATEIHLHO-TIOMCKOBBIX YMEHHUH CTYJECHTOB:
OpPUEHTUPOBATHCA B MPOGECCHOHANBHBIX UCTOYHUKAaX HH(opMauu (MoHorpaduu, COOpHUKU
HAy4YHBIX TPYAOB, COOPHHKH 3aJad, >KypHajbl, CAalThl, 00pa3oBaTeIbHbIC MOPTAIBl U T.IL.).
CamocTosTenpHble pabOThl TOMCKOBOIO THUIIA JIEXKAT B OCHOBE CaMOCTOSATEIBHOIO M3y4YEHUs
JOIOJHUTEIBHOIO MaTepuanga Kypca, OCHOBHBIE HAIIpaBIECHHUS KOTOPOIO IPEICTaBIICHBI B
TBOPYECKUX 3aJaHUSX.
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Kamﬂoe BBIIIOJIHCHHOC TBOPYCCKOC 3addHHC IMPCACTABIIACT coboit MynBTHMeHHﬁHBIﬁ
FI/IHepTeKCTOBHﬁ AOKYMCHT U OICHUBACTCA B 2 Ganna:

— KOHTEHT (KaueCTBO U YHUKAIBLHOCTb, JIOTHYHOCTH U MOCIICIOBATEIIBHOCTD U3JI0KCHHUS )
— 1 6amnmn,

— HaBUTalus, Ka4yecTBO rpauyeckux 0ObEKTOB; ONPABAAHHOCTh IPUMEHEHUS TpapUKH,
ayauo, BUJEO U T.J. (IpU HAJIMYMM), KAUECTBO TEKCTA (UUTAEMOCTh — T.€. TapHUTYpaA, pa3Mep,
CTHJIM; KOJIMYECTBO OIEYaTOK M IIp.), COATaHCUPOBAHHOCTh HWH(POPMAIMOHHOTO 00bEMa;
€IMHCTBO CTUIIS B oopmiieHHH — 1 Oas.

B mnpouecce u3ydeHuss Kypca IMpenIosaraercsi BBIIOJHEHHE CTYIAEHTOM ISTH TaKuX
3a/1aHUMN.

ABTOMaTH3UpOBaHHOE TecTupoBaHue (pedtuHr — 10 OamnoB). Tect coctoutr m3 10
BOIPOCOB C BHIOOPOM BapuaHTa(OB) OTBETA M3 5 MpPEAJOKEHHBIX. TecT, OLEHEHHBIH B 7 U
0oee 0amIoB, CYUTAETCS MPOUJCHHBIM.

Jpyrue BBl Y4eOHOU JEATEIBHOCTH — TBOpUECKass KOHTPOJIbHAsI paboTa (PEUTHHT —
10 6amnoB) «KoHuenuuu CcoOBpeMEHHONM MaTeMaTHKW» IMO3BOJISIET H3YYUTh YIIyOJIEHHO
orpeneN€HHble TEeMbl Kypca M NpPEJACTaBUTh M3Y4YCHHBIH MaTepuan B JOCTYNHOM s
LIKOJIBHUKOB (opMe.

B pabore 1 mpenpapsitoniee u 4 yueOHbIX 3ahaHus. BbINOMHEHHE KaXXJ0ro y4eOHOro
3aJjaHMsl OLIeHUBAeTCs B 2 Oasuia.

[lo pe3ynbraraM BBINOJIHEHUS] TBOPYECKOW KOHTPOJBHOM paboOThl MPEeAyCMOTPEH
TBOpueckuili oT4é€r (2 Oamna). B Xxome TBopueckoro oTtué€ra O pe3yibTaTax HPOEKTHOU
JESITEIbBHOCTH CTYACHT MOXET Ha0paTh TOMOJHUTENBHO:

1 Gamn — ecau AEMOHCTPUPYET YMEHHE HAaNMCaHMs JOKJIaAa JUIsl 3allUThl Pe3yJbTaToOB
TBOpUYECKON paboThI,

2 Oamma — eciad JEMOHCTPHPYET YMEHHME CO3/aBaTh IPE3EHTAaTHBHBIN Marephal K
JOKJIaJly U BEJIEHUS JUCKYCCHH 110 TEME CBOETO UCCIIEA0BAHNUS,

B pesynbrare

6-10 OayIOB — «3aUTEHOY,

0-5 GanoB — «HE 3a4TEHOY.

[IpomexxyTouHas atrectanus (3K3aMeH, peUTHHT — 22 Oaia).

B sx3ameHanimoHHbIi OWiieT BXOAST TPU BOMPOCa.

[TepBsIiif BOIIpoc — Ha TOKAIBHOE YIOPSAOUYEHUE MaTepraia TeMbl (6 0alioB):

— MaTepuall He CTPYKTypupoBaH — 1 Gai,

— (GOpMYIMPYIOTCSI OCHOBHBIE TMOHATHS, TPOBOAUTCS UX CUCTEMaTu3anus — 2-3 Oana,

— MMOMUMO (HOPMYJIMPOBOK OCHOBHBIX MOHSITUI MPUBOJISATCS X CBOMCTBA — 4 Oaia,

— (hopMynupyIOTCS OCHOBHBIE TMOHATHUS, (OPMYIUPYIOTCSI CBOWMCTBA M NPU3HAKU ITHX
TOHATUHN, OMUCHIBAIOTCS MPUIIOKEHHS — S OAIIIOB,

— MaTeMaTHYeCKU MaTepuaj HM3JI0KEH B COOTBETCTBUU C MPHUHIMIIAMHU JIOKAJILHOTO
ynopsao4YeHus — 6 6amioB.

Bropoi1 Bonmpoc — Ha JOKa3aTeslbCTBO CBOMCTB M IIPU3HAKOB OCHOBHBIX IIOHATHUH Kypca
(7 6amos).

Tperuii Bompoc — Ha MPOBEPKY YMEHUH NPUMEHSTh MOJYyYEHHbIE 3HAHUS K PELICHUIO
3anad (9 6amios).

[Ipu npoBeaeHNM TPOMEXKYTOUHOM aTTeCTaAlUU:

17-22 GanyioB — OTBET Ha «OTIUYHOY

13-16 6amIoB — OTBET HA «XOPOIIO»

11-12 6anioB — OTBET Ha «YIOBIETBOPUTEIHHO

0-10 6am10B — HEYIOBJIETBOPUTENbHBIN OTBET
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Takum o6pa30M, MAaKCUMAJIbHO BO3MOXHasA CyMMa 0aaI0B 3a BCE BHUJIbI y‘le6HOI>'I
ACATCIIBHOCTU CTYACHTA B I CCMCCTPC 110 AUCHUIIIIMHC «9J’IeMeHTapHa$[ MaTCMaTHuKa»

cocrasisieT 100 Oamios.
[Tepecyer nmoayuyeHHON CTYIEHTOM CyMMBI 0aJUIOB 1O AUCIUIUIMHE «DJIeMeHTapHast
MaremMatuka» B | ceMecTpe B OLICHKY (9K3aMeH):

91-100 6ammoB COTJIMYHOY

81-90 6amnos «XOPOIIO»

70-80 6amnoB «YZOBJIETBOPUTEILHO

menee 70 6amioB «HEYJIOBJICTBOPUTEIILHOY
Il CEMECTP

Yactp 2. DIeMEeHTHI MATeMATHYeCKOW JTOTHKH.

Jlexuuu (pedtunr — 10 6amnoB). [1o kaxaol u3 5 TeM CTYJEHT MOXET MOJIy4uTh 2 Oasia
MIPH YCIIEITHOM BBITIOJIHEHUH CJEAYIONINX BHIOB ACSTEIILHOCTH M0 U3YYCHHUIO TEOPETUIECKOTO
Marepuaia:

— IpociyuBaHue npoodieMuoit nekmun — 0,1 6anna,

— KOHCIIEKTUPOBaHUE JIEKIIMOHHOT0 MaTepuaina — (0,5 6ai,

— pelieHue cepuu mpoOIeMHBIX BOIIpocoB — 1,4 Gaa.

[paktuueckue 3anstus (pedruar — 30 Gamwios). [lo kaxmoi u3 13 TeM CTYIEHT MOXKET
MOJTYYUTh CTYACHT MOXKET MONyuuTh 2,3 Oajia mpu YCHEITHOM BBITIOJTHEHUH CIIEAYIOIIUX BUIOB
JEATEITLHOCTH 110 PA3BUTHIO MATEMATHICCKUX M TIPAKTHYCCKAX YMEHHH:

— BBITIOJTHEHHE CUCTEMBI TECTOBBIX 3ajanui — 0,3 6ania,

— peuenue cepuu 3anad [ ypoBHs cinoxHoctu — 0,6 Ganna,

— pemenue cepuu 3aaa4 Il ypoBus crnoxHoct — 0,9 Gana,

— pemenue cepuu 3anad Il yposus cnoxxknoctu — 0,5-1,2 Gana.

CamocTrosrtenbHas padora (10 6anyioB) BKIIOYAET:

— BBITIOJTHEHUE UHTEPAKTUBHBIX YIpakHEeHUM (5 0anion),

—TOA00p ¥ peNICHHWE JIOTMYECKUX 3a7ad METOJaMH MAaTeMaTHYeCKOH JIOTMKH |
METOJIaMi KOMOMHATOPUKH (5 Gaion).

ABTOMaTu3upoBaHHOe TectupoBaHue (pedtuHr — 10 GamnoB). Tect coctout u3 10
BOINIPOCOB C BHIOOPOM BapuaHTa OTBETA. TecT cuMTaercs MPOMICHHBIM, €CJIM OH OIEHEH B 7 U
0oee OaioB.

Jpyrue BuIbI yueOHOH nesTenbHocTr (pedTuHr — 10 6amioB) — KOHTpoJibHAs padoTa (4
BapuaHTa) COCTOMT W3 § 3amaHuii. [IpaBMIIBHOE BBITIOJIHEHUE KAXK/IOTO 33JIaHUS OICHUBACTCS B
1 Gamn, momomHUTENbHBIE 2 0amia CTYJEHT MOXET MOJYYUTh 3a MOJIHOTY apryMEHTallud U
JTUIAKTHYCCKHUI MOX0/] K O(POPMIICHHIO 3aaHUA.

B pesynbrare: 6-10 6amioB — «3aureHo», 0-5 6aioB — «He 3aU4TECHOY.

[TpomexxyTouHas arrectanus (3k3aMeH, peUTUHT — 30 6aJLIIOB).

B sx3amenarnmonusbIil 6uiet BXoAsaT ABa Bompoca. [lepBrlif Bopoc — u3 pasnena «Jloruka
BbICKa3bIBaHM» (12 Oamnos). Bropoil Bompoc — u3 paznena «Jloruka npeauxatoB» (12
0ayoB). JIOTIOJIHUTEIBHBIM BOMPOC — HA TMIPOBEPKY YMEHHH MPUMEHSTH MOJYYCHHBIC 3HAHHS
K pemeHuo 3a1a4 (6 0annos).

[Tpu npoBeaCHUH MPOMEKYTOUHOM aTTECTAIUN:

27-30 6a/mI0B — OTBET HA «OTIHMYHOY

23-26 6aIoB — OTBET Ha «XOPOIIIOY

10-22 6anna — OTBET Ha «YAOBIETBOPUTEIHHO

0-18 6ann0B — HEYIOBIETBOPHUTEIIBHBIN OTBET

Takum o00pa3oMm, MakCHUMajJbHO BO3MOXHas cymMMma OayIoB 3a BCE BUIbl y4EOHOU
JesTeNbHOCTU cTyneHTta Bo |l cemectpe mo aucuumivHe «DJIeMEHTapHas MaTeMaTHUKay
cocrasisier 100 Oamios.
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Ilepecuer nonmy4eHHON CTYAEHTOM CyMMBI Oa/lIOB IO AUCHUILINHE «DIeMEHTapHas
Marematuka» Bo |l cemecTpe B OlLleHKY (9K3aMeH):

91-100 G6amnnoB «OTJIIMYHOY

81-90 6amnoB «XOPOIIO»

70-80 6amnoB «YZOBJIETBOPUTEILHO

menee 70 6amioB «HEYJIOBJIETBOPUTEIHHOY
Il CEMECTP

Yacte 3. ['eomeTpusl.

Jlexumu (pedtuHT — 10 6amnoB). [To kakaol U3 5 TeM CTYJIEHT MOXET MOJIy4nuTh 2 Oajia
MIPY YCIIEIITHOM BBITIOJTHEHUH CJICIYIOINX BHJIOB JACSITEILHOCTH 110 U3YICHHIO TEOPETHIESCKOTO
Marepuaia:

— IpociyuBaHue npoodieMuoit nekmun — 0,1 6arnna,

— KOHCTIEKTUPOBaHUE JIEKIIMOHHOTO MaTtepuana — 0,5 6am,

— pellleHre cepur MpooOJIEeMHBIX BOMIPocoB — 1,4 Gasia.

[pakruyeckue 3ausaTust (pertunr — 39 6amio). [To kaxaol u3 13 TeM CTYIEHT MOXKET
MoTy4uTh OT 1 10 3 GasuIoB:

— 0,5 6amma mpu ycrentHoM BeimotHeHUH 10 TeCTOBBIX 3aIaHUI 110 TEME;

— 1 a1 pH YCTICIITHOM PEIIEHUU TPEHUPOBOYHBIX 33]1a4 110 TEME;

— 1,5 Gayia mpu yCHenrHOM PEIIeHUN 3a/1a4y TOBBIIIICHHON CIIOXKHOCTH IO TEME;

OO6yuenue BeAETCS € UCIIOJIB30BAHUEM Y4EOHO-METOINYECKUX TTOCOOMIA:

Jlebenena, C. B. DnemeHtrapHas mareMartuka: jald. paboTel MO reomeTpun — Pexum
noctyna: http://elibrary.sgu.ru/uch_lit/606.pdf.

Bnosuuenko A.A. IlpakTukyMm mo sneMeHTapHOM MaremaTuke. I'eomerpus — Capartos,
2015. — Pexxum nocryma: http://elibrary.sgu.ru/uch_lit/1339.pdf

CamocTrosrenbHas padota (10 6anyioB) — TBOpUecKast KOHTpOJIbHAs paboTa «Jlornueckuit
aHaJIM3 WIKOJILHOTO y4yeOHuMka MartemaTuku». CoJepkaHue KOHTPOJIBHOH  paboThI
MPEJCTABIEHO CEPUEH 3aJaHUI Ha!

(1) pabGoTy ¢ MOHATHSIMH TEMBI — OIpPEACICHHE IOHATHH M 3alUCh Ha JIOTHKO-
MaTEMaTHYECKOM SI3bIKE; KJIACCU(UIIMPOBAHKE MOHATUN W/WIM COCTABJICHHUE JIepEBa MOHITHH
(2 6anna);

(2) paboty co cBoiicTBaMH IOHSATUI — BBISIBICHHE CBOWCTB M 3allUCh HA JIOTHKO-
MaTeMaTH4YeCKOM SI3BIKE; JIOKA3aTelbCTBO CBOMCTB M O(OpMIIEHHE JOKA3aTelIbCTBA;
cocraBieHue «rpagda teopem»(3 6amna);

(3) paboty ¢ MaTeMaTHYeCKUMH MpOIEIypaMH — ONpEACICHHUE TPOLEAYphl, €&
anroputMuzanus (2 6amna);

(4) pemenue 3amayu (3 6ama).

B pesynbrare,

6-10 6ayIOB — «3aUTEHOY,
0-5 6ayoB — «HE 3aYTEHOY.

ABTOomMaTu3upoBaHHoe TectupoBanue (pedtwmHr — 10 Gamnos). Tect cocrout u3 10
BONPOCOB (Ha OIpeAelieHne MPaBUIBHOCTUA TOCTPOSHUS CEYCHHS) C BHIOOPOM BapuaHTa
orBeta. Kakmoe mpaBWIBHO BBIMOJHEHHOE 3aJaHue orieHuBaetcs B 1 Oami. TecTt cumraercs
MIPOMICHHBIM, €CJIM HaOpaHo He MeHee 6 OallIoB.

Jlpyrue Bujbl y4eOHOW jesTeabHOCTH (pedtuHr — 10 6amioB) — BBINOJIHEHHUE
TBOPUYECKOI'0 3aJaHMs IO OJJHOM M3 TeM Kypca — pa3paboTka 1nudpoBoro pecypca, KOTOPbII
OLICHUBAETCS MO 7-0aJJIbHOM IIKaie MO CIeAYIoUMM KpuTepusaM: (1) KOHTEHT (Ka4ecTBO U
YHHKAQJIbHOCTh, JIOTHYHOCTh M TOCJICIOBATEIbHOCTh W3JIOKeHus1), (2) wuapuramus, (3)
UHTCPAKTUBHOCTh, (4) KauecTBO TrpaduyecKux OOBEKTOB; OMPABIAHHOCTh IPUMEHCHHSI
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rpabuku, ayano, Buaeo W T.A. (npu Haigwuuu), (5) KauecTBO Tekcra (YMTAEMOCTh — T.€.
rapHUTYypa, pasMmep, CTHIM, KOJUYECTBO oredatok u 1mp.), (6) cOasaHCHPOBaHHOCTH
UH(POPMAIIMOHHOTO 00beMa; EAMHCTBO CTHIA B odopmieHud, (7) CONPOBOAMTEIbHAS
JOKYMEHTALIUS.

B xoxe TBopueckoro oTué€ra o pesyibTaTax MPOEKTHOU NESITeNIbHOCTU CTYACHT MOMKET
HaOpaTh AOMOITHUTENBHO:

1 6amn — ecnu IEMOHCTPHUPYET YMEHUE HAMMCAHUS TOKIA A sl 3aIIUTHI TPOEKTa,

2 Oamna — ecnu JEMOHCTPUPYET yMEHHE CO3/JaBaTh NpPE3CHTATHUBHBIM MaTepuanl K
JIOKJIaJTy U BEJIEHUS JUCKYCCHH 110 TEME CBOETO UCCIIETOBAHNUS,

3 Oamma — ecnM JEMOHCTPUPYET BBICOKYIO CTETIEHb CaMOCTOSITEIBHOCTH B BOIpPOCax
MOCTAaHOBKM  MPOOJIEMBI ~ HWCCIEAOBAaHUS, BBIIBIKEHUS W TNPOBEPKH  THUIOTE3HI,
dbopMynupoBaHUs LIETW U 3aja4, MOUCKA, aHAJIM3a U 00paboTKM MH(OpMAINK, COCTaBICHUS
MacropTa MCCle0BaTeIbCKOW YacTH paboThl, MPUMEHEHUS TEOPETUUECKUX, SMIUPHUUECKUX U
MaTeMaTUYECKIX METOJI0B, U3MEPEHUH, 00padOTKM M aHaTN3a TaHHBIX.

[IpomeskyTouHas aTTectaius (dK3aMeH, pedTuHr — 21 6an). B sx3ameHanoHHbIN Ouiet
BXOJIAT JIBa BOMIpOCA.

[epssiii Boripoc — TeopeTrueckuii (10 6amnos):

— MaTepual He CTPYKTypupoBaH — 1 Gai,

— (OpMYIHPYIOTCSI OCHOBHBIE TOHSTHS, TPOBOAUTCS UX CUCTeMaTu3anus — 2-3 Gana,

—oMUMO (OPMYJIMPOBOK OCHOBHBIX TMOHSATHM NpUBOAATCS (0€3 J0Ka3aTeNbCTBA) UX
cBoicTBa — 4-6 0aIIoB,

— (hopMynupyrOTCS OCHOBHBIE TOHATHS, (POPMYIUPYIOTCSI CBOWCTBA M TPU3HAKU ITHX
MOHATUMN, IPUBOJATCS HEKOTOPBIE JIOKA3aTeIbCTBA — /-8 OaoB,

— MaTeMaTUYeCKUi MaTepuan H3JI0KEeH B COOTBETCTBHHM C MPHHIUIIAMHU JIOKaJIbHOTO
ynopsinouenus — 9-10 6anios.

Bropoii Bonpoc — pemenne 3amad (11 6amnoB), TUN 3a7a4u CTYAEHT MOXKET BBIOpATh
CaMOCTOSITENIbHO (HampuUMep, MOXKHO PEIIUTh TOJBKO 3a/lauy Ha TMOCTPOEHHE, a MOXKHO —
3a/1auy Ha JI0Ka3aTeIbCTBO U 33/1a4y Ha BHIYMCIICHUE):

3a/1aya Ha BbIYKclieHue (3 6amna),

3a7a4a Ha JoKa3aTelbCcTBO (3 Oamna),

3a/1aua Ha ocTpoeHue (5 6ayoB).

[Ipu npoBeneHN MPOMEKYTOUHOM aTTECTALUMU:

18-21 GanoB — OTBET HA KOTIUYHOY»

14-17 6aynoB — OTBET Ha «XOPOIIIO»

10-13 6aysioB — OTBET Ha «YAOBJICTBOPUTEIBHOY»

0-9 6ayI0B — HEYIOBIETBOPUTEIHHBIN OTBET

Takum 00pa3oM, MaKCHUMallbHO BO3MOXKHas cymMMa OallloB 3a BCE BHUIbI y4eOHOMU
nesitenbHocTH cTyneHTta B Il cemectpe mo nucummuimHe «OIeMEHTapHas MaTeMaTHKa
cocrasisier 100 6amios.

HCpCCLICT HOHy‘lCHHOﬁ CTYACHTOM CYMMBI 0aJII0B 1o JUCHHUITIINHE «3.]'IGMCHTapHaH
maremaruka» B |1l cemecTpe B oneHKy (9K3aMeH):

91-100 6ammoB «OTIUYHOY

81-90 G6amnos «XOPOIIO»

70-80 6amnoB «YJOBJIETBOPUTEIIHHO)
meHee 70 OamioB «HEYAOBJIETBOPUTEIHLHOY

47



IV CEMECTP
Yactb 4. D1ieMeHThl KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH W MATEMAaTUYECKOW CTATUCTUKU.

Jlexruu (pedtuHr — 14 6ayuioB). 1o kaxmoit U3 7 TeM CTYIEHT MOXET TOJIy4uTh 2 Oaia
MIPY YCTICIITHOM BBITIOJTHEHUH CIICIYIONINX BUIOB JEATEIBHOCTH TI0 U3YUEHUIO TEOPETUICCKOTO
MaTepuana:

— IpociymuBanue npoodiemuoit nekun — 0,1 6arnia,

— KOHCIIEKTUPOBaHUE JIEKIIMOHHOT0 MaTepuana — (0,5 6ai,

— pelieHue cepuu npoOIeMHBIX BOIIpocoB — 1,4 Gaia.

[Mpaktudeckue 3aHsATHs (PUTHHT — 27 6amioB). [To kaxaoi U3 9 TEeM CTYAEHT MOXKET
noJiyduts oT 1 10 3 Gasios:

— 0,5 6amma mpu ycrenrHoM BeimotHeHUH 10 TeCTOBBIX 3alaHUi 110 TeME;

— 1 6ayn npu ycnemnoM pemieHud 20 TpPEeHUPOBOYHBIX 33/1a4 110 TEME;

— 1,5 6anna mpu ycnienrHoM perienun 20 3a/1a4u MOBBIIIIEHHON CIOXKHOCTH T10 TEME;

OOyuenue BeAETCS ¢ UCMIOJIB30BAHUEM YICOHO-METOINICCKOTO TIOCOOWS:

Jlebeoesa C.B. DneMeHTapHas MaTeMaTHKa. OJIEMEHThl KOMOWMHATOPUKH, TEOPHHU
BEPOSITHOCTEHN u MaTeMaTH4eCKOU CTaTUCTHKHU. - Pexxum JOCTyma!
http://elibrary.sgu.ru/uch_lit/614.pdf.

CamoctosrensHas padota (10 6amioB) — mogdOp U pENICHUE CIOKETHBIX 3a/1a4 METOIaMU
KOMOMHATOPUKHU, TEOPUU BEPOSITHOCTEH U MaTeMaTH4eCcKoi cratuctuku. Cepust 3a7a4 TOJDKHA
ObITh mpejcTaBieHa He MeHee dveMm 10 3amayamu (mepBoe TpeOoBaHHME), K KOTOPBIM
MIPEIBSBIISIOTCS CISAYIOIINE YeThIPEe TPEOOBAHMS,

—3a7laud  JIOJDKHBI TPUHAJUIeKaTh K OJHOMY M3 5 KJIaccoB: MaTeMaTHuYecKHe,
MPAKTUYECKUE, MPUKIIATHBIC, 3aHUMATEIbHBIC, UCTOPUKO-MAaTEMATHYECKUE;

— 3aJ1a4d, B3STHIC M3 PA3IMYHBIX M3JaHUNA JTOJDKHBI OBITh CHAOKEHBI CCBIIKAMMU; 3aIa4M
CKOHCTPYHPOBAHHBIE CAMOCTOSITEIIBHO JTOJKHBI OBITh OTMEUEHBI CUMBOJIOM ©);

— JOJDKHO OBITh YE€TKOE yKa3aHWE Ha IENEeBYIO ayJuTOpHUIO (HAampumep, 3axada s
yJammxcs 5-6 Ki1accoB);

— 3aj1a4a JJOJDKHA OBITh CHAaO)KeHa peleHneM U o0pa3iaMu pacCy ACHHUM, TPUBOISIIIAMU
K 9TOMY PEIIEHHUI0, C OPUEHTAIIMEHN Ha 1IEeTIEBYIO ayIUTOPHUIO,

[TotHOE COOTBETCTBUE TPEOOBAHMIO OIEHMBAETCS B 2 0aiia, YaCTUYHOE COOTBETCTBHE
TpeboBaHuto — B 1 Gam, He cooTBeTCTBUE TpeboBaHMto — ) 6aIoB.

ABToMatu3upoBaHHoe TectupoBanue (10 6GammoB). Tect «Merox omnucaTenbHOM
CTAaTHCTUKH KakK MeToj 00paboTku WHGOpMAaIUU, MOJYYEHHOH B XOJE COIMOJIOTHMYECKOTrO
uccienoBanusi» cocrout u3 20 3amaHuil ¢ BBIOOpOM BapuaHTa oOTBeTa.  lIpaBHIIBHO
BBINTOJIHEHHOE 3amanue oneHuBaercs B 0,5 Oamna. Tect, oneHeHHBIH B 6,5 u 0onee 0ajios,
CUUTACTCS IIPOUICHHBIM.

Jpyrue Buabl yueOHON JesarenbHoCcTH (20 6aiuioB)

— TBOpYECKas KOHTPOJIbHAs paboTa «DJEMEHTBI MaTEMaTHYECCKOW CTAaTHCTHKHNY
(10 6amnoB) mpeacTaBieHa 4 3aqaHUSIMHK; BBITOJHEHHE 3aaHUs | OLIEHUBACTCS MAKCUMYM B 4
Oarta, KakI0€e cleayrolee 3ajaHue OlleHUBaeTcs B 2 6ara.

B pesynbrare:

4-10 6ayutoB — «3auteHo», 0-3 0ajI0B — «HE 3aUTECHOY.

— BBIMIOJTHECHWE TBOPYECKHUX 3aJaHUi OpraHu3yercs B ¢GopMe HHAUBUIAYAIBHOTO
yuebHoro npoekra (10 6annoB), B pe3ynbTare 4ero co3aaércs MUPpoBOil pecypc, KOTOPBIN
OLICHUBAETCA MO 7-0aJIbHOM 1IKaJe MO CIEAYIOIIMM KPUTEPUSIM:

— KOHTCHT (Ka‘ICCTBO 1 YHUKAJIbHOCTD, JIOTUIHOCTD U TTOCJICA0OBATCIIbBHOCTD I/ISJIO)KGHI/IH),
— HaBHUranus,
— HUHTCPAKTUBHOCTD,
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— KauecTBO TpauyecKux OOBEKTOB; OIMpPaBIAHHOCTh NPUMEHEHHs TpaduKu, ayauo,
BHJICO U T.J. (IpU HATMYHH),

— Ka4yeCcTBO TEKCTa (YUTaeMOCTb — T.€. TAPHUTYPA, pa3Mep, CTHIIN; KOJTHMYECTBO OIEYaTOK
u 1Ip.),

— cOajaHCUpOBAaHHOCTh UH(POPMAIIMOHHOTO 00bEMa; EAMHCTBO CTUIIS B OOpPMIICHHH,

— COTMPOBOAMTETbHAS TOKYMEHTAITHSL.

B xoxe TBopueckoro oTué€ra o pesyibTaTax MPOEKTHOU NESITeNIbHOCTU CTYACHT MOKET
Ha0paTh AOMOITHUTENBHO:

1 Gamn — ecnu IEMOHCTPHUPYET YMEHUE HAMMCAHUS JTOKIa A IJIsl 3aIIUTHI TPOEKTa,

2 Oamma — eciaW JIEMOHCTPHPYET YMEHHE CO3[aBaTh IPE3CHTATHBHBIN Marephal K
JIOKJIaJly U BEJIEHUS JUCKYCCHH 110 TEME CBOETO UCCIIEIOBAHNUS,

3 Gamna — eciaM JIEMOHCTPUPYET BBICOKYIO CTENEHb CaMOCTOSITEIbHOCTH B BOIPOCAX
MMOCTAHOBKM  MPOOJEMBI  HWCCIICIOBAHUS,  BBIIBIKCHUS W TIPOBEPKH  THIIOTE3HI,
dbopMynupoBaHuUs LIETW U 3aj]a4, MOUCKA, aHAIM3a U 00paboTKM MH(OpMAINK, COCTaBICHUS
MacmopTa MCClIe0BaTeIbCKOW YacTH paboThl, MPUMEHEHHUS TEOPETHUECKHUX, IMITUPUIECKUX U
MaTeMaTUYECKIX METOJIOB, U3MEPEHUH, 00paOOTKH 1 aHaN3a TaHHBIX.

[Mpomexyrounas atrtecraims (3a4ér, pedtwHr — 19 OamioB) — cobecemoBaHue IO
pe3yJibTaTaM OCBOCHHSI MOJTYJIS.

0-9 GamoB — cTyneHT (GOPMYyTUPYET OCHOBHBIC TIOHATHS TEMBI, MOKET BOCIIPOU3BECTH
pelieHue ar00i paHee pelIEHHON 3a/1auu, HO 3aTpyIHsAETCS B 00OCHOBAaHUU PELICHUS.

10-13 GammoB — cryaeHT (GOPMYJIHUPYET OCHOBHBIC TOHSATHS TEMBl M CBOMCTBA ITHUX
MOHSTHI, MOXKET PEIIUTh JTIOOYIO TUTIOBYIO 33/1a4y.

14-16 6anioB — CTYAEHT AEMOHCTPUPYET YBEPEHHOE 3HAHUE TEOPETHUECKOI0 MaTepuaia
¥ YMEHHUE MPUMEHSATH MOJYYCHHBIC 3HAHUS K PEIICHUIO (TUIIOBBIX M THIOBBIX MOBBIIICHHOM
CJIO’)KHOCTH) 3a]1ay.

17-19 6annaoB — CTYyIEHT NEMOHCTPUPYET yMEHHE NPHUMEHSTh IMOJY4YCHHbIE 3HAHUS K
PEIICHUIO Pa3INYHBIX (TUITOBBIX U HETHIIOBBIX ) 3a/1a4.

Takum o00pa3oMm, MakKCHUMalbHO BO3MOXHasi cymMMa OajuloB 3a BCE BHJIBI y4eOHOM
nesTenbHOCTH cTylaeHTa B |V cemecTpe mo aucuuiuinHe «DJIE€MEHTApHash MaTeMaTHKa)
cocrasisierT 100 Gamios.

[TepecyeT momydeHHON CTYyIEHTOM CYMMBI 0aJUIOB 1O JUCIUIUIMHE «DJIeMEHTapHast
Mmarematuka» B IV cemecTpe B OLICHKY (3a4eT):

70 0ayu10B U Oosiee «3aUTEeHO»
meHee 70 0aiioB «HE 3aYTEHO»
V CEMECTP

Yactb 5. Anrebpa.

JlaGopaTopHble 3aHATUS (peUTHHT — 12 6amioB). [lo kaxmoi u3 4 Tem mpeaycMoTpeHa
naboparopHas paboTa, BBEITIOIHUB KOTOPYIO CTYJIEHT MOKET NOJIy4uTh 3 Oaiia, mpu yCIOBUU

—paboTa BBHINIOJIHEHA B TIOJIHOM 00BeME C  COOMIOJICHHEM  HEoOXOAUMOM
MOCJIEIOBATCIILHOCTH JICUCTBUM;

— CaMOCTOSITEIbHO M pallMOHAJIBLHO BBIOpAHBI METOAMKHU TMPOBEJACHUS HCCIICIOBaHMUS,
o0ecreynBaroe moJyuyeHue pe3yabTaTOB U BBIBOJOB ¢ HAUOOJBIIECH TOYHOCTHIO,

— B IIPEJICTABIIEHHOM OTYETE MPABWIBHO U aKKypPAaTHO BBITIOJHEHBI BCE 3aMUCH, TAOJIUIIBI,
PUCYHKH, YEPTEKH, TPadUKH, BBIYUCICHUS U CHOPMYITHPOBAHBI BHIBOJIBI.

OO6yuenue BeAETCS C UCMOIB30BAHUEM YUeOHO-METOAMYECKOTO TOCOOuS:

JlebeneBa, C.B. DnemeHtapHas wmartematuka: Anrebpa. — Pexum gocryma:
http://elibrary.squ.ru/uch_lit/711.pdf.

[IpakTuueckue 3auatus (pedTHHr — 24 0aIoB).
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[To xaxxmoit 3 4 TeM CTYICHT MOXKET MOJIYIHTh 6 OayI0B

— 1 6am npu ycrenrHoM BeImosTHEHUH 10 TECTOBBIX 3aJaHH 10 TEME;

— 2 Gayina npu ycrnemHoM pemeHud 20 TpeHUPOBOYHBIX 33]1a4 110 TEME;

— 3 Gayna npu ycnemHoM petieHuH 20 3a7a4 MOBBIIIEHHOMN CII0KHOCTH 10 TEME.

OO6yuenue BeETCA € UCMOJIB30BAHUEM Y4eOHO-METOIUYECKOTO MTOCOOUS:

JlebeneBa, C.B. DOnemenrtapnas wmaremaruka: Anrebpa. — Pexum pgocryma:
http://elibrary.squ.ru/uch_lit/711.pdf.

CamocTrosrenpHas padota (14 6amioB) — no00p U PEIICHUE OJUMIIUAIHBIX TEKCTOBBIX
3a1a4 (Ha MHOXXECTBE aireOpanueckux uucen) aiaredpanyeckumu metonamu. Cepus 3anay
JobkHa OBITH TMpeJCTaBieHa He MeHee ueM 7 3ajadamu (mepBoe TpeOoBaHHUE), K KOTOPHIM
MPEIBSBISIOTCS CIEAYIOIINE MIECTh TPEOOBAHMUS;

— 3aJ1a44 JJOJKHBI UMETh OJIHY U TY k€ HH()OPMAIIMOHHYIO MOJIEIIb;

—3a7a4d JIOJDKHBI TPUHAJUIEKaTh K OJHOMY M3 5 KJIaccoB: MaTeMaTHYECKHE,
MPaKTUYECKUE, MPUKIIAHbIE, 3aHUMATEIbHbIE, HCTOPUKO-MAaTEMaTUYECKUE;

— 3aJ]a4, B3SAThIE U3 PA3JIMYHBIX U3AAHUM JTOJKHBI ObITH CHAOKEHBI CChUIKAMHU; 3a7auu
CKOHCTPYHPOBAHHBIE CAMOCTOSITENILHO JOJKHBI OBITh OTMEUEHBI CUMBOJIOM ©);

—3aj7la4d JOJDKHBI JIEMOHCTPHPOBATH OJMH METOJ| PEUIeHHsS, HO BO3MOKHO pa3lInYHbIC
CHOCOOBI PEIICHUS;

— JOJDKHO OBITh YETKOE yKa3aHUWE Ha LENEBYIO ayJuTOpHUIO (Hampumep, 3ajnaya ams
yJammxcs 5-6 Ki1accoB);

— 3aj1a4a JJoJKHa ObITh CHaOKeHa pelieHneM 1 o0pa3laMu pacCy ACHHUM, MPUBOAAILIUMU
K 9TOMY PEIICHUI0, C OpUEHTAIIMEH Ha 1IeTIEBYIO ayIUTOPHUIO,

[TotHOE COOTBETCTBUE TPEOOBAHMIO OLEHWMBAETCA B 2 0ajlia, YaCTUYHOE COOTBETCTBUE
TpeboBaHuI0 — B 1 Oayu, He cOOTBETCTBHE TpeboBaHuio — () 6aIoB.

ABToMatu3upoBaHHoe TectupoBanue (10 Oamno). B tecte — 10 3amanuii ¢ kpaTkum
OTBETOM, NPOBEPSIOLIMX HAIWYUE MPAKTHUYECKHMX MaTEMaTUYeCKUX 3HAHUHW U yMEHUU
0a30BOro ypoBHSI MOJTOTOBKH: 0a30Bbl€ BBHIYMCIUTEIbHBIE, AITOPUTMUUYECKUE U JIOTHUECKHE
YMEHUS U HABBIKM, YMEHHE aHAIM3UpOBaTh HMHpopMaiuio. TecT, olleHeHHBIH B 7 06aioB,
CUMTAETCS IPOUTIECHHBIM.

Jlpyrue BuIbl y4eOHON aesaTeabHoCTH (pedTuHT — 20 0aoB):

— KOHTpoJdbpHas paborta (10 GanyoB) mpejacTaBiieHa 4 3aaHUSIMU YPOBHSI 0053aTeIbHOM
MOATOTOBKM W 1 3agaHMeM YypOBHS TMOBBIIIEHHOW MOJTOTOBKH, BBIIOJIHEHHE KaxXJo0ro
3a/IaHus OIICHUBAeTCs MakCcuMyM B 2 Oamna: 0 6ajuioB — pelieHue HempaBmibHOe, 1 Gamn —
peleHre NpaBUiIbHOE, HO HEJOCTaTOYHO O00OCHOBaHHOE, 2 Oaia — peuieHue NMpaBUIIbHOE U
XOpOILIO apryMEHTHPOBAHHOE.

B pesynbrare: 4-10 6aminoB — «3aureHo», 0-3 6aioB — «He 3aU4TEHOY.

— yueOHbIii mpoekT (10 OanmoB) CHOCOOCTBYIOT Pa3BUTHIO IMO3HABATEILHO-TIOUCKOBBIX
YMEHHMI CTYIACHTOB M IMO3BOJIAECT YIIYOJEHHO HM3Yy4YUTh JOIMOJIHUTENBHBIM MaTepuan dYacTu
«Anrebpa» Kypca DIIEMEHTapHOM MaTeMaTUKH, OCHOBHBIE HAIPaBJIEHUS  KOTOPOTO
NIPEJCTABIEHbl B TBOPUYECKUX 3aJaHUSX; PE3yJIbTaTOM IPOEKTHOM NEATEIbHOCTH SBIISETCS
U pPOBOI pecypc, KOTOPBIA OICHUBAETCS MO 7-0ayNIbHOM ITKaje MO CIEAYIONUM KPUTEPHUSIM:
(1) xoHTeHT (Ka4ecTBO M YHUKAIBHOCTh, JIOTHYHOCTh W IOCIIEIOBATCIBHOCTD H3JIOKCHUS),
(2) naBuranus, (3) UHTEpaKTHBHOCTH, (4) KauecTBO rpaduuecKUX OOBEKTOB; OIMPABIAHHOCTD
NpUMEHeHUs Tpaduku, ayano, Buaeo U T.14. (npu Hamnuun), (5) kauecTBo TeKkcTa (YMTaeMOCTh —
T.e. TapHHUTYypa, pa3Mep, CTHIHM;, KOJIWUYECTBO oOre4yaTtok u 1p.), (6) cOamaHCHpOBaHHOCTH
uH(pOpMAIMOHHOTO 00BEMa; EIUHCTBO CTWIS B odopmieHnH, (7) COMPOBOIUTENbHAS
JOKYMEHTALIUA.

B xozxe TBopueckoro oTuéra o pesyibTaTax MPOEKTHOW NESITeNIbHOCTU CTYACHT MOKET
Ha0paTh AOMOITHUTENBHO:

1 Gamnn — ecau 1eMOHCTPUPYET YMEHUE HAMMCAHUS TOKIaAa JUIsl 3alIUThl IPOEKTa,
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2 Oamna — ecnu JEMOHCTPUPYET YMEHHME CO3AaBaThb NPE3CHTATUBHBIM Marepuan K
JIOKJIaIy U BEJIEHUS JUCKYCCHH 110 TEME CBOETO MCCIIETOBAHNUS,

3 Oayuta — eciaM JIEMOHCTPHUPYET BBICOKYIO CTETICHb CaMOCTOSITEIbHOCTH B BOIPOCAX
MOCTAHOBKM  MpOOJEMBbl  HUCCIENOBAaHUS,  BBIIBWKEHHUS W TPOBEPKU  TUIOTE3HI,
dbopMynupoBaHUs LIETW U 3ajad, MOUCKA, aHaJIM3a U 00paboTKM MH(OpMAINK, COCTaBICHUS
MacrnopTa MCCle0BaTeIbCKOW YacTH paboThl, MPUMEHEHUS TEOPETUUECKUX, IMITUPUUECKUX U
MaTEeMaTHYECKUX METO0B, U3MEpPEHUH, 00pabOTKM U aHaJIN3a TaHHBIX.

[IpomexyTrouHas arrectarus (3a4€t, pedtuHr — 20 OamwioB) — coOeceoBaHHE TIO
pe3yJIbTaTaM OCBOCHHS MOTYJIS.

0-8 6amnoB — cTyAeHT GOPMYIHUPYET OCHOBHBIE TOHATUS TEMbI, MOKET BOCIIPOU3BECTU
pelieHue 00l paHee penIéHHON 3a/1auu, HO 3aTpyIHsAETCS B 000CHOBAaHUH PELICHHUS.

9-12 Gamn — cTyneHT GOpMYIUPYET OCHOBHBIE IOHSTHS TEMBI U CBOMCTBA STUX MOHSATHUH,
MOJKET PEIUTh JI0YI0 THIIOBYIO 33/1ady.

13-16 6amIoB — CTYACHT AEMOHCTPUPYET YBEPEHHOE 3HAHUE TCOPETUICCKOTO MaTepHasa
¥ YMEHHUE MPUMEHSATH MOJYYCHHBIC 3HAHUS K PEIICHUIO (THUITOBBIX M THIIOBBIX MOBBIMIEHHOM
CJIOKHOCTH) 3ajad.

17-20 6amiaoB — CTYIEHT IEMOHCTPUPYET yMEHHE NPHUMEHSTHh MOJYYCHHbIE 3HAHUS K
PEUICHUIO Pa3TNYHBIX (TUIIOBBIX U HETUIIOBHIX ) 3a/1a4.

Takum o0pa3oMm, MakCHUMalbHO BO3MOXHasi cymMMa OajlIoB 3a BCE€ BHUIbI y4eOHOU
JESTENIbHOCTU CTyJAeHTa B V ceMecTpe M0 AUCHUILTMHE «DJIEeMEHTapHash MaTeMaTHKa»
coctanisier 100 6aos.

Hepecqu HOHy‘lCHHOﬁ CTYACHTOM CYMMBbI 0aJUIOB O JUCHUITIIMHE ((3J'IeMeHTapHa$I
MaremMatuka» B V ceMecTpe B OLICHKY (3a4er):

70 0ayu10B U Oosiee «3aUTEeHO»
menee 70 0aoB «HE 3aYTEHO»
V| CEMECTP

Yacts 5. Anrebpa.

JlaGoparopuble 3aHsaTHs (peUTUHT — 12 G6annos). [To kaxmoit U3 2 TeM MpeaycCMOTpPEHBI 2
nabopatopHbie paboThl, 32 KAKIYIO padOTy CTYJEHT MOXKET MOTy4uTh 3 Oaiia, mpu yCIOBUH

—paboTa BBHINIOJIHEHA B TIOJIHOM 00BEME C  COOJIOJIGHHEM  HEOOXOJAMMOM
MOCJIEI0BATCIHOCTH JCHCTBUIA;

— CaMOCTOSITEJIbHO M pallMOHAJIFHO BBIOpAHBI METOAMKU TPOBEJICHUS HCCIICIOBaHMUS,
o0ecrnevynBarole MojayuyeHue pe3yabTaTOB U BHIBOJOB ¢ HAUOOJBIIECH TOYHOCTHIO;

— B IIPEJICTABIIEHHOM OTYETE MPABUIIBHO U aKKYPaTHO BBITIOJHEHBI BCE 3aIMCH, TAOIHUIIBI,
PUCYHKH, YEPTEKH, TPadUKH, BBIYUCICHUS U CHOPMYITHPOBAHBI BHIBOJIBI.

OO6yueHue BeAETCS C UCMOIB30BAHUEM YUEOHO-METOAMUECKOTO TOCOOUS:

JlebeneBa, C.B. DnemeHtapnas wmatematuka: Anrebpa. — Pexum jgocryma:
http://elibrary.sgu.ru/uch_lit/711.pdf.

IIpakTuueckue 3auaTus (pedTuHr — 12 6aioB).

[To xaxxmo#t u3 2 TeM CTYIEHT MOXKET MOJy4dUuTh 6 6amioB

— 1 6ayn mpu ycnemHoM BITOTHEHUH 10 TECTOBBIX 3a/IaHUi TIO TeME;

— 2 Oayuta mpu ycnenrtHoM petnieHnu 20 TpeHUPOBOYHBIX 33/1a4 110 TEME;

— 3 Gayuta mpu ycnenrHoM pemieHnd 20 3a1aui MOBBIIIICHHOW CII0KHOCTH 110 TeME.

OO6yueHue BeAETCS C UCMOIB30BAHUEM YU€OHO-METOAMUECKOTO TOCOOuUS:

Jlebenesa, C.B. DOnemenTtapHas Maremaruka: Aunredbpa. — Pexum pocryna:
http://elibrary.squ.ru/uch_lit/711.pdf.

CamocrosrenbHas pabota (14 6awioB) — moAOOP U pelIeHUE OJUMITHAIHBIX TEKCTOBBIX
3a/a4 (Ha MHOKECTBE TPaHCUEHICHTHBIX 4Hcel) aiaredpanueckumu metonamu. Cepus 3agay
J0JbKHa OBITH TpeJCTaBiIeHa HE MeHee ueM /7 3ajadamu (1mepBoe TpeOOBaHHUE), K KOTOPBIM
MIPEIBSBISIOTCS CIEAYIONINE IECTh TPEOOBAHMIA,
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— 33/1a4M JOJDKHBI HIMETh OJTHY U TY kK€ WH(POPMAIIIOHHYIO MOJIETIb;

—3a7aud  JIOJDKHBl TPUHAJUIE)KaTh K OJHOMY M3 5 KJIaccoB: MaTeMaTHYECKHE,
MPaKTUYECKUE, PUKIIAIHbIE, 3aHUMATEIbHbIE, HCTOPUKO-MAaTEMAaTUUECKHE;

— 3aJ1a4, B3SThIE U3 PA3IMYHBIX U3JAHUM JTOJDKHBI OBITH CHAOKEHBI CChUIKAMMU; 3a7auu
CKOHCTPYHPOBAHHBIE CAMOCTOSITENIbHO JOJKHBI OBITH OTMEUEHBI CUMBOJIOM ©);

—3aJla4d JOJDKHBI JIEMOHCTPUPOBATH OJIMH METOJ PEUICHUS, HO BO3MOXXHO DPa3IMYHBIC
CHOCOOBI PeIICHUS;

— JOJDKHO OBITh YETKOE yKa3aHUWE Ha LENEBYIO ayJUTOpHUIO (Hampumep, 3ajnaya s
yuamuxcst 10-11 npopuinbHBIX PU3NKO-MaTEMAaTUYECKUX KIIACCOB);

— 3aj1a4a JJoJKHa ObITh CHaOKeHa peleHneM U o0pa3laMu pacCcy ACHHUM, TPUBOASAILIUMU
K 3TOMY PEIIEHHUI0, C OPUEHTAIMEH Ha 1IEJIEBYIO ayIUTOPHUIO.

[TonHOE COOTBETCTBUE TPEOOBAHMIO OlLIEHMBAeTCS B 2 0aiia, YaCTUYHOE COOTBETCTBHE
TpeboBaHuto — B 1 6ayu1, He COOTBETCTBHE TpeboBaHuio — () 6asIoB.

ABToMatu3upoBaHHoe TectupoBanue (10 Gamno). B tecte — 10 3amanmii ¢ kpaTkum
OTBETOM, NPOBEPSIOIINX HAJIWYME MPAKTHUECKHMX MATEMaTUYECKUX 3HAHUH M yMEHUU
0a30BOro ypoBHSI MOJATOTOBKH: 0a30BbI€ BBHIYMCIUTEIbHBIE, AITOPUTMUUYECKUE U JIOTHUECKHE
YMEHHS U HaBbIKM, YMEHHE aHamu3upoBaTh MHQoOpmaiuio. Tect, olleHeHHBI B 7 0aiios,
CUMTAETCS IPOUICHHBIM.

Jpyrue BUIbl yaeOHOU IeITenbHOCTH (peiTuHr — 20 0ajuIoB):

— KOHTpoJIbHas padora (10 6ammoB) mpeacraBiacHa 3 3alaHUSIMU, BBITIOJTHCHUE 3a1aHui |
U 2 OLIEHWBAETCSI MAaKCUMYM B 3 Oasua, 3aganus 3 — B 4 Oaria:

0 GayToB — pelleHrne HermpaBUIbHOE,

1 6ann — perieHue npaBuIbHOE, HO HE JJOBEIEHHOE /10 KOHIIA,

2 Oaia — penieHue NpaBUiIbHOE, HO HEIOCTATOYHO 00OCHOBAaHHOE,

3 Ganna — penieHue NpaBuiIbHOE U XOPOIIO apryMEHTHPOBAHHOE,

4 OGamna — pelieHHE MPaBWIBHOE, XOPOIIO apryMEHTHPOBaHHOE U O(opMIIeHHOE (IS
3amaHus 3).

B pesynbrare: 6-10 6amnoB — «3aureno», 0-5 0amioB — «He 3a4TEHOY.

— yuebnbIit poekT (10 GamioB) CrOCOOCTBYIOT Pa3BUTHIO MO3HABATEIHHO-TIOMCKOBBIX
YMEHUH CTYAEHTOB; Y4E€OHBIH MPOEKT MO3BOJSET YIIYOJIEHHO H3YyYUTh OTOJHUTEIbHBIHN
MaTepuan 4acTu «Anredpa» Kypca 3JIEMEHTApPHOM MaTeMaTHKH, OCHOBHBIE HaIlpaBICHUS
KOTOpPOTO NPEJCTaBIEHbl B TBOPUYECKHUX 3aJaHUAX; PE3YJIbTATOM IPOEKTHOH JAEATEIBbHOCTH
ABIIETCA IU(PPOBON pecypc, KOTOPBIM OLIEHUBAETCS MO 7-0aJUThbHOM IMIKAJIEe MO CIETYOIIUM
kputepusiM: (1) KOHTEHT (KauecTBO M YHUKAJIbHOCTb, JIOTUYHOCTb M MOCIIEJOBATEIbHOCTh
uznoxenusi), (2) mapuranus, (3) UHTEPAKTHUBHOCTH, (4) Ka4ecTBO Trpad)UuecKuX OOBEKTOB;
OIPaBJAaHHOCTh MPUMEHEHHs Tpaduku, aynno, BHACO W T.O. (mpu Hamuuuu), (5) kayecTBO
TEeKcTa (YMTaeMOCTh — T.€. TapHUTYpa, pa3Mep, CTUIM; KOJHWYECTBO OINEYaTOK M IIp.),
(6) coamancHpoBaHHOCTh MHGOPMAIIMOHHOTO 00BbEMa; €AMHCTBO CTHIS B odopmiieHuu, (7)
COIPOBOJIUTENbHAS TOKYMEHTALUS.

B xozxe TBopueckoro oTuéra o pe3yibTaTax MPOEKTHOW NEATENBHOCTU CTYAEHT MOKET
HabpaTh AOMOITHUTENBHO:

1 Gann — ecau 1EMOHCTPUPYET YMEHUE HAMMMCAHUS TOKJIaAa JUIsl 3alIUThl TPOEKTa,

2 Oamna — ecau JEMOHCTPUPYET YMEHHME CO3AaBaTh NPE3CHTATUBHBIM Marepuanl K
JIOKJIaJly U BEJIEHUS JUCKYCCHH 110 TEME CBOETO UCCIIEA0BAHNUS,

3 Gamna — eciau JIEMOHCTPUPYET BBICOKYIO CTENEHb CaMOCTOSITEIbHOCTH B BOIPOCAX
IIOCTAHOBKM  MpOOJEMBl  HCCIENOBAaHUSA,  BBIABMXKEHHMS U IPOBEPKH  THIIOTE3BI,
dbopMynupoBaHUs [ENW W 3a7a4, MOWCKA, aHAIM3a U 00pabOTKM WH(OpPMAIK, COCTABICHUS
MacnopTa MCCle0BaTeIbCKOW YacTH paboThl, MPUMEHEHHUS] TEOPETHUECKHUX, IMITUPUIECKUX U
MaTeMaTHYECKUX METO0B, U3MEpEeHUH, 00pabOTKM U aHaJIU3a TaHHBIX.

[IpomexxyToUHast aTTecTanus (3K3aMeH, peTHHT — 32 Gauia).
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B sk3ameHanmonHbli OuseT (MMCbMEHHBIN 9K3aMeH) BXOIST /IBa BOIPOCa.

IlepBeiii Bompoc — Teoperndeckuil (10 0aniaoB), OTBET AONYCKAaeT BOCIPOU3BENECHUE
KOHCIIEKTOB OTIOPHBIX CUTHAJIOB.

— MaTepHai He CTPYKTypupoBaH — 1 Gai,

— (GOpMYIHPYIOTCSI OCHOBHBIE TOHSTHS, TPOBOAUTCS UX CUCTeMaTu3anus — 2-3 Oana,

— noMUMO (OPMYJIUPOBOK OCHOBHBIX MOHATHM MPUBOAATCS (0€3 JoKa3aTenbCTBA) UX
cBoiicTBa — 4-6 0aIoB,

— GopMyIHpYIOTCSI OCHOBHBIE MOHATHUS, (HOPMYJIUPYIOTCS CBOMCTBA W TNPU3HAKUA 3THUX
MOHATUHN, IPUBOJIATCS HEKOTOPBIE JIOKA3aTeNIbCTBA — /-8 OalIoB,

— MaTeMaTHYeCKU MaTepuad HU3JI0KEH B COOTBETCTBUMU C MPHUHIMIIAMHU JIOKAJILHOTO
ynopsimoueHus — 9-10 6aios.

BTtopoii Bonpoc — pemenne 3agaun (10 6anmos).

— pelleHre 3a7]a4u HaXOIMTCS Ha CTa/IW aHaliu3a JaHHbIX — | Gain,

— HaMeueH, HO He Peaji30BaH IUIaH PeHIeHus 3a1a4un — 2-3 Oarra,

— 3a/1aya pellieHa, HO pelIeHrne HeI0CTATOYHO apryMEHTUPOBAHO — 4-6 GalyioB,

— 3a/1aya pelieHa MeTo0M MaTeMaTHYeCKOro MOJISTUPOBAHUS — /-8 OaJUIOB,

—3a/laya pelieHa METOJOM MAaTeMaTH4eCKOro MOJAETUPOBAHUS C HCIOJIb30BaHUEM
TpeaBapsIONIero HHPpOPMaIMOHHOTO MoAearpoBanus — 9-10 6amios.

[To pe3ynbraTaM NMUCBMEHHOW pabOTHI MPOBOAMTCS COOECEOBAaHME, B XOJ€ KOTOPOTO
CTYJEHT MOXET MOTy4uTh e 12 6amnos.

CobecennoBanue MpOXOUT, KaK MPaBUIIO, MO pe3ybTaTaM MUCbMEHHBIX padOT TEKYIEro
KOHTPOJISI U MUCbMEHHOTO HK3aMEHa C LIEJbI0 YTOUHUTh YPOBEHb C(HOPMUPOBAHHBIX 3HAHUU U
YMEHUM:

12 GamioB — CTYIOEHT MOJIHO PAcCKpbUI COJEp:KaHHWe maTepuaia TeMbl (Bompoc 1) mo
MIPE/ICTaBIEHHOMY B MUCbMEHHOW padOTe KOHCIEKTY: TPAMOTHBIM SI3bIKOM B OIpEAEIIEHHON
JIOTUYECKOM IOCIEN0BATEIbHOCTH, TOYHO MCIOJIb3Yys MATEMaTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY, OTBEYaJI CAMOCTOSITENILHO 03 HABOJSIINX BOIIPOCOB,;

11-9 GannoB — NpPaBWJIBHO BBINOJHWJI PUCYHKH, YEPTEXKHU, IpaduKd U T.I. MOJEIH,
COITYTCTBYIOIIME OTBETY Ha JAOMOJHUTEIbHBIN WK BCIOMOTAaTEIbHBIN BONPOC K MUCbMEHHOMY
OTBETY/PEIICHHIO 33J1a4H;

8-6 OamnoB — TMOKa3zajdl YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKHE IIOJI0KEHUS
KOHKPETHBIMH ~TNPUMEpaMH, TPUMEHITh WX B HOBOW CHUTyalldkd TPU BBITIOJHEHUH
MPAKTUYECKOTO 3a/IaHUS;

5-1 OamnoB — MPOJAEMOHCTPUPOBAT YCBOCHHE paHee M3YUYEHHBIX COMYTCTBYIOLINX
BOINPOCOB, C(HOPMUPOBAHHOCTh U YCTOMYMBOCTb HCIOJIb3yeMbIX MpPH OTpabOTKE yMEHUH U
HaBBIKOB.

IIpu nmpoBeneHNN IPOMEKYTOUHON aTTECTALMU:

27-32 6amioB — OTBET HA KOTIIMYHOY

23-26 6aioB — OTBET Ha «XOPOIIIOY

19-22 6anynoB — OTBET Ha «YIOBIETBOPUTEIHHOY

0-18 6am10oB — HEYIOBIETBOPUTEIBHBII OTBET

Takum o00pa3oMm, MakCHUMajJbHO BO3MOXHas cymMMma OasioB 3a BCe BHUIbl y4eOHOU
nesTenbHOCTH cTylaeHTa B VI cemectpe mo nucuuruinHe «DJEMEHTapHas MaTeMaTHKay
cocrasisier 100 6amios.

Ilepecuer nomy4eHHON CTYAEHTOM CyMMBbI 0aJlIIOB IO AUCLHUILUINHE «DIeMEHTapHas
marematuka» B VI cemectpe B OIICHKY (3K3aMEH):

91-100 6asyutoB «OTJIAYHO
81-90 6amnoB «XOPOIIO»
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70-80 6anoB «YTOBJIETBOPUTEIHHOY
menee 70 6amioB «HEYJIOBJICTBOPUTEIILHOY

VI CEMECTP

Yacte 6. TpuroHomerpus.

JlaGoparopuble 3aHaTUs (peHTHHT — 15 6amnoB). [1o kaxmoi U3 5 TeM NpeayCcMOTPEHBI
nabopartopHbie padoThl (3amanus |1l crenenu cioXHOCTH), 32 KaKIyI0 paboOTy CTYICHT MOXKET
MONy4YUTh 3 Oajia, Mpu yCIOBUU

—paboTa BBHINOJIHEHA B  IIOJIHOM 00BEME C  COOJIOJIGHHMEM  HEOOXOJAMMOM
MOCJIEIOBATSILHOCTH JICUCTBUM;

— CAMOCTOSITENIBHO M PallMOHAIBHO BBIOpaHB METOJUKH TMPOBEACHUS HCCIEIOBAHMS,
oOecreynBaroLe NoJy4YeHUe pe3yabTaTOB U BBIBOJOB C HAUOOJBIIEH TOYHOCTHIO;

— B TIPEACTABICHHOM OTYETE MPABWIBHO M aKKYPaTHO BBIITOJHEHBI BCE 3aIHUCH, TaOIHIIbI,
PUCYHKH, YePTEKH, TpadUKH, BBIYUCICHUS U CHOPMYITHPOBAHBI BHIBOJII.

OO0yueHnue BeAETCA € UCMOJIB30BAHUEM Y4EOHO-METOIUYECKOTO MOCOOUS:

Jlebenesa, C.B. Onemenrapnas matematuka. Yactb 5. TpuroHomerpus. — Pexum
nocryma: http://elibrary.sgu.ru/uch_lit/1316.pdf.

[TpakTuueckue 3augTus (pedturr — 15 6awioB).

[To kakmo¥ M3 5 TeM CTYACHT MOXKET MOJIYIHTh 3 Oaia

— 0,5 6amma mpu ycrentHoM BeIoTHEHUH 10 TeCTOBBIX 3aJaHHi 1O TEME;

— 2 Gaina mpu ycrenHoM petieHuu 20 TpeHHPOBOYHBIX 3a]1a4 110 TEME;

— 2,5 6amna pu ycrientHoM penierand 20 3a7a9u MOBBIIIEHHON CI0KHOCTH IO TEME.

OOyueHnue BeAETCA € UCMOJIB30BAHUEM YUEOHO-METOIUYECKOTO MOCOOUS:

Jlebenera, C.B. DOnemenrapnas matematuka. Yactb 5. TpuroHomerpusi. — Pexum
noctyna: http://elibrary.squ.ru/uch_lit/1316.pdf.

CamocTtosrenbHas pabota (10 6annoB) — no00p U pelIeHne OJTUMIIUATHBIX TEKCTOBBIX
3amay. Cepust 3amay JojbKHa OBbITh MpEACTaBlIeHa HE MeHee 4eM 7/ 3ajadaMu (IepBoe
TpeOoBaHME), K KOTOPHIM MPEIbABISIOTCS CIEAYIOLINE YeThIpe TPeOOBaHUS;

—3a7aud  JIOJDKHBI TPUHAJUIe)KaTh K OJHOMY M3 5 KJIaccoB: MaTeMaTHuYecKHe,
MPaKTHYECKUE, TPUKIIATHBIC, 3aHUMATEIbHBIE, HICTOPUKO-MAaTEMaTHUECKHUE;

— 3a/1a4M, B3SATHIC U3 PA3IMYHBIX M3AAHUN JOJDKHBI ObITh CHAOKEHBI CChUIKAMU; 33aauu
CKOHCTPYUPOBAaHHBIE CAMOCTOATEIBHO JOJKHBI OBITH OTMEUYEHBI CUMBOJIOM ©;

— JIOJDKHO OBITh 4YETKOE yKa3aHWE Ha LEJNEeBYI0 ayAUTOpHIO (Hampumep, 3ajada Io
TeOMEeTpHH IS yuanmxcs 8-9 kimaccon);

— 3a/1a4a JIOJDKHA OBITh CHaOXKEeHa peleHueM H 00pa3laMu pacCy ACHNUN, TPUBOIALIIIMH
K 3TOMY PEILIEHHUI0, C OPUEHTAIlMEN Ha 1IEJIEBYIO ayIUTOPHUIO.

[TonHOE cOOTBETCTBUE TpeOOBAHMIO OLIEHMBAeTCS B 2 Oaiia, YaCTUYHOE COOTBETCTBUE
TpeboBanuio — B 1 6asm, He cooTBeTCTBHE TpeboBaHu0 — 0 GayIoB.

ABToMatu3upoBaHHoe TectupoBanue (10 Oanno). B tecte — 10 3amanuii ¢ kpaTkum
OTBETOM, TPOBEPSIOMIUX HAJIMYUE TPAKTUYCCKHX MATEeMaTHYEeCKHX 3HAHUA W yMEHHU
0a30BOTO YpOBHS MOATOTOBKU: 0a30Bble BBIUMCIUTENBHbIC, AITOPUTMUYECKUE U JIOTUYECKHE
YMEHHS M HaBbIKH, YMEHHE aHAIM3UPOBaTh MHGpoOpMaIuio. TecT, OleHEeHHBIH B 7 0aios,
CUMTACTCS MPONICHHBIM.

Jlpyrue BBl yUeOHOH AesITebHOCTH (pedThHr — 20 6a11oB):

— KOHTpousibHas padota (10 6amioB) mpencrasiena 9 3agayamu, CrpynIUpOBaHHBIMU B 5
3aJaHUH, BEIIIOJIHEHHE KaXKI0M 3a1a4u olleHuBaercst 1 0a:
0 GanIoB — pellleHre HENPaBUIIbHOE,
0,5 6amna — pelreHue MpaBWIbHOE, HO HEJJOCTATOUYHO 0OOCHOBAHHOE,
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1 6amn — penieHue NpaBUIIBHOE U XOPOIIO apryMEHTUPOBAHHOE.

JIOTIOTHUTENBHBIA OaJIT CTYJEHT MOXET MOJIYYHUTh 3a aKKYypPaTHOCTh M JHIAKTUYECKYIO
IPaMOTHOCTb B O()OPMJIEHUH PELICHUS 3a7]a4 KOHTPOJIBHOU paboThI.

B pesynbrare: 5-10 6amioB — «3auteHo», (-4 6amioB — «HE 3aYTECHOM.

— yueOHbIi 1poekT (10 6amioB) crOCOOCTBYIOT Pa3BUTHIO MMO3HABATEIBHO-TIOUCKOBBIX
YMEHUH CTYIEHTOB; y4eOHBIH IMPOEKT MO3BOJSET YINIYOJECHHO H3Y4YUTh JONMOJHUTEIbHBIN
MaTepuasl 4yacTu «TpUrOHOMETpus» Kypca DJIE€MEHTapHOW MaTeMaTUKH, OCHOBHBIE
HaIpaBJICHUsT KOTOPOrO MPEJICTaBIEHbl B TBOPUYECKHX 3aJaHMSX; PE3YyJIbTaTOM IMPOEKTHOU
JEeSITENIbHOCTH ABIIIETCA U(POBOI pecypc, KOTOPBIM OLEeHUBAETCs MO 7-0ajuIbHOM IIKaJe 1Mo
cienyomuM  Kputepusm: (1) KOHTEHT (KauecTBO U YHUKAIbHOCTb, JIOTMYHOCTh U
MOCJICIOBATEILHOCT  M3JIOKeHUs1), (2) HaBuranus, (3) MHTEpaKTUBHOCTH, (4) Ka4ecTBO
rpaduueckux OOBEKTOB; ONPABIAHHOCTh MPUMEHEHUS TIpaduku, ayauo, BUAEO U T.A. (IIpU
Hannunn), (5) kauecTBO TeKcTa (YUTAEMOCTh — T.€. TAPHUTYpPA, pa3Mep, CTUIIHU;, KOJIUYECTBO
oredaTok u 1p.), (6) cOamaHcHpoBaHHOCTh WH(POPMALMOHHOTO 00BEMa; €IWHCTBO CTHIS B
opopmiieHud, (7) COPOBOAUTENIbHAS JOKYMEHTAIIUS.

B xozxe TBopueckoro oTuéra o pesyibTaTax MPOEKTHOW NEATENbHOCTU CTYAEHT MOKET
HaOpaTh JOMOIHUTEIBHO:

1 Gann — ecau 1EMOHCTPUPYET YMEHUE HAMMMCAHMS TOKIaAa JUIsl 3alIUThI IPOEKTa,

2 Oamna — eciau JEMOHCTPUPYET YMEHHE CO3/JaBaThb NPE3CHTATHUBHBIM MaTepuan K
JOKJIaJy U BEJIEHUs TMCKYCCUU IO TEME CBOET0 MCCIIeI0BaHus,

3 Gamna — ecinM JEMOHCTPUPYET BBICOKYIO CTENEHb CaMOCTOSTEIBHOCTH B BOIpOCax
MOCTAaHOBKM  MPOOJIEMBI  WCCIEAOBAHUS,  BBIIBIKCHHWS W TPOBEPKM  THUIOTE3HI,
dbopMyIMpOBaHUS LEJINU U 337a4, OUCKA, aHadu3a U 00pabOTKU MH(GOpPMAIK, COCTaBICHUS
[acrnopTa UCCiIe0BaTENbCKON YacTH paboThl, MPUMEHEHUSI TEOPETUYECKUX, IMIIUPUUECKUX U
MaTeMaTH4YECKUX METO0B, U3MEpEeHUH, 00pabOTKM U aHaJIU3a TaHHBIX.

[IpomexyTouHas aTTecTanus (3k3aMeH, pedtuHr — 30 Oaa).

B sk3amMeHannoHHBIN OUJIET BXOJAT JIBa BOMPOCA.

IlepBeiii Bompoc — Teoperndeckuit (10 GannoB), OTBET AOMYyCKaeT BOCHPOU3BEICHUE
KOHCIIEKTOB OTIOPHBIX CUTHAJIOB.

— MaTepuall He CTPYKTypupoBaH — 1 Gai,

— GOPMYITHPYIOTCS OCHOBHBIC TIOHSTHS, POBOIUTCS UX CHCTEMaTHU3amus — 2-3 0ainia,

— OMUMO (OPMYJITUPOBOK OCHOBHBIX TMOHATUNA TPHUBOAATCS (0€3 J0Ka3aTeNbCTBA) HX
cBoMcTBa — 4-6 0aIIOB,

— (hopMynupyrOTCS OCHOBHBIC TOHATHUS, (POPMYIUPYIOTCSI CBOWCTBA M TPU3HAKU ITHX
TIOHSATH, TPUBOJATCA HEKOTOPBIE T0KA3aTeIbCTBA — /-8 OayIOB,

— MaTeMaTUYeCKUl Marepuan H3JI0KEeH B COOTBETCTBHM C MPHHIUIIAMHU JIOKAJIbHOTO
ynopsinodenus — 9-10 6ayios.

BTtopoii Bonpoc (10 6aminoB) — 10Kka3aTenbCTBO MATEMATUYECKUX YTBEPKACHUM.

1 6ann — popMmynupyer MareMaTH4YeCKOE YTBEP)KIACHHE B KaTErOpUYHON O€3yCIOBHOM
dhopme (3anuceiBaeT Gpopmyny) 6e3 yuéta OJ13.

2 Gamnma — QopMynHpyeT MaTeMaTH4eCKoe YTBEp)KICHHE (3amuchiBaeT (GopMyrty) c
yuérom O/13.

3 Oamma — d¢opMynupyeT psall MaTeMaTUYECKUX VYTBEPKICHUH B KaTErOpUYHON
6e3ycnoBHOM (popme (3anuchIBaeT POPMYIIbI).

4 Oamna — ¢opMmyaupyeT MaTeMaTHUYECKUE YTBEPKIEHUS (3amUChIBa€T (OPMYJIbI) C
yuérom O/13.

5 OamioB —  J0Ka3blBa€T  MaTeMaTH4YeCKOe  YTBEP)KIACHHE  MpPOBOAS DSl
HEapryMeHTHUPOBAaHHBIX IPEOOPa30BAHMIA..
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6 0a/oB — JOKa3bIBA€T MATEMAaTHYECKOE YTBEPXKICHUE, apTyMEHTUPYS KaXKIBIH Imar
J0Ka3aTeIbCTBA.

7 OammoB — [OKa3blBaeT psAA MaTeMaTHYEeCKUX YTBEP)KICHUH, TPOBOAS Pl
HEapryMEHTHPOBAHHBIX MTPE0Opa3OBaHUIL..

8 OayIoB — MTOKA3bIBaCT PsiJi MATEMATUYCCKUX YTBEPXKIACHUU, apTyMEHTUPYS KaXKIbId
I1ar I0Ka3aTeIbCTBA.

9 OamoB — MOKAa3bIBACT PSAJ MAaTEMATHYECKUX YTBEP)KICHHM, apTyMEHTUPYS KasKIbId
IIar TI0Ka3aTeIbCTBa, POIIECC J0Ka3aTeIbCTBA MPEABAPSET OO0IIeH nieei T0Ka3aTeIbCTBa.

10 GaimoB — JOKa3bIBACT PsJl MATEMATHUECKUX YTBEPIKICHUH, apTyMEHTUPYS KaXKIbIi
I1ar 10Ka3aTeIbCTBA, MOXKET MPOJAEMOHCTPHUPOBATH HECKOIBKO CITIOCOOOB JJOKA3aTEeIbCTRA.

[lo pesymbraTaM HMHCHMEHHOH pPaOOTHI MPOBOIUTCS COOECETOBaHHME, B XOJ€ KOTOPOTO
CTYACHT MOXeT moryuuts emé 10 6amioB 3a penieHue 3a1auu:

— pellicHHE 3314 HAXOAUTCS Ha CTa/IMU aHAINM3a JaHHBIX — | Oayu,

— HaMeueH, HO He Peaj30BaH IUIaH PEIIeHus 3a1a4un — 2-3 Oaria,

— 3aJ]a4a perieHa, Ho PelIeHNUe He0CTaTOYHO apryMEHTUPOBAHO — 4-6 06aslioB,

— 3aJ1a4a perreHa MeToJJOM MaTeMaTuIeCKOTO MOICITUPOBaHMs — 7-8 OaJlIoB,

—3aJada pemieHa METOJOM MAaTeMaTHYECKOTO MOJCIUPOBAHKS C HCIIOIB30BAHUEM
npeaBapsIonero HH(GpopMaoHHOro MoaearpoBanus — 9-10 6amios.

[Tpu ipoBeIcHUM TPOMEKYTOYHOMN aTTECTAIHH:

27-30 6amioB — OTBET HA «OTIIMYHOY

23-26 6aIoB — OTBET HA «XOPOIIIO»

19-22 6amoB — OTBET Ha «YIOBJICTBOPHUTEIHHOY

0-18 6a/mI0B — HEYTOBJICTBOPUTEILHBIH OTBET

Takum o00pa3oMm, MakCHUMalbHO BO3MOXHasi cyMMa OajuloB 3a BCE€ BHJIbI yueOHOM
aestenbHOCTH cryneHTa B VIl cemectpe mo aucuumumHe «DieMEHTapHas MaTeMaTHKa»
cocrapisier 100 Gamios.

[lepecueT nmomy4eHHON CTYAEHTOM CyMMBI OajIOB MO AUCLUILINHE «DIeMeHTapHas
maremaruka» B VII cemecTpe B olieHKY (9K3aMeH):

91-100 6amnmoB «OTIUYHOY

81-90 Gamnos «XOPOIIO»

70-80 6amioB «YJOBJIETBOPUTEIHHO)
MeHee 70 6anioB «HEYJIOBJIETBOPUTEIBHO»

8. YueOHO-MeTOANYECKOE U HH(POPMALIMOHHOE o0ecTiedeHHe TUCIUIINHBI

a) OCHOBHAs JIUTEpaTypa

Heowun, B. M. MaremaTuueckass JIOTUKa U Teopus ainroputmoB [Tekcr] : yueO.
nmocobue / B. U. Urommu. - 2-¢ u3n., crep. - MockBa : Akanemus, 2008. - 446, [2] c. -
(Bricmee mpodeccuonanprHoe oOpa3oBanue. Ilemarornueckue cnenuaibHOCTH). - bubmuorp.:
c. 435-442. - ISBN 978-5-7695-4593-1 (B nep.) : 320.10 p.
Jlonymeno M-BoM o6pa3oBanust Poc. denepannu B kadecTBe yueO. MOCOOHS IS CTYJCHTOB
BY30B, oOydatomuxcs no crenuansHoctu 050201 "Matematuka" — A976416-OXD-Y3-4

Jlebeoesa, C. B. DnemeHTapHas MaTeMaTHKa [DJIEKTPOHHBIN pecypc] : nab. paboThl 1Mo
TCOMETPHH : yueO. METO/. MOCcoOue /Il CTYJCHTOB, O0YYArOIIMXCS MO0 HANIPABJICHHUIO MOJTOT.
050100 - INegarornueckoe obpazoBanue (IIpoduns moaroT. - MartemaTudeckoe oOpa3oBaHUE)
/ C. B. JlebeneBa ; Capat. roc. yH-T uMm. H. I'. YepnsimeBckoro, Mex.-mat. daxk., Kad.
MaTeMaTHKUd U METOJIMKHU e€ mpenoaaBanus. - Capartos : [0. u.], 2012. - [51] c. : uB. w1, puc.,
tabi. - ISBN [b. u.] : b. u.— Pexxum noctyna: http://elibrary.sgu.ru/uch_lit/606.pdf.
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Boosuuenxo, A. A. llpakTukym 10 »SJIEMEHTapHON MaTeMaTuke. [eomerpusi.
[DnekTpoHHBIN pecypc] : yueOHO-MEeTOAMYecKoe mocodue Ajsi CTYyIEHTOB, 00YYarOIIUXCs 110
HanpaBnenuo 44.03.01 — Ilegarormuexoe oOpa3oBanue (mpoduib — MaTEMaTUYECKOE
oOpazoBanue) / A. A. Baosuuenko. — CaparoB : [0. u.], 2015. — 90 c. Pexum mocryna:
http://elibrary.squ.ru/uch_lit/1339.pdf.

Jlebeoesa, C. B. DnemenTapHas Marematuka. Yacte 5. Tpuronomerpus [DIeKTPOHHBIN
pecypc] : yueb.-meTo. mocodue AJist CTYJIEHTOB, 00yUYarOIINXCsl IO HAITPaBJICHUIO MOJITOTOBKU
44.03.01 - memarornueckoe oOpazoBanue (Mpoduiasb - MaTeMaTudeckoe obpazosanue). / C. B.
Jlebenera ; Capart. roc. yu-T uMm. H. I'. UepnsimeBckoro. - Caparos : [6. u.], 2015. - 80 c. : uin.,
tabin. - (IIpodeccronanbHas MOAroTOBKa yuuTens MareMatuku). - b. . — Pexum nocryna:
http://elibrary.squ.ru/uch_lit/1316.pdf.

0) NOMOJHUTENbHAS JATEPATYPA:

Boosuuenko, A.A. Jlornyeckwii aHAIM3 IIKOJBHOTO y4yeOHHWKAa MaTEMaTHKH.
KontponbHasi pabotra mo sJIeMEHTapHOM MaTremaTHukKe [DJIeKTpOHHBIM pecypc]| : ydeOHO-
METOAMYEeCKOe IocoOWe JIsg CTYIAEHTOB, oOywaromuxcs Mo Hampasienuio 44.03.01 -
nejarornyeckoe oopa3zoBanue, npoduib - MaTeMaTudeckoe oopasoanue / A.A. BroBudeHko ;
Capar. roc. yu-T uM. H. I'. YepHsbimeBckoro, Mex.-mar. dak. - Capatos : [6. u.], 2015. - 16 c. -
bubauorp.: ¢. 15 (4 na3s.). — Pexxum gocryma: http://elibrary.sgu.ru/uch_lit/1318.pdf.

Boosuuenxo, A. A. DnemeHtapHas mateMatnka. Y. 2: I'eomerpus. XpecTomaTus
[DnekTpoHHBI pecypc] : AN CTYIAEHTOB, oOydarommxcs 1o Hampasienuto 44.03.01 -
[Temarornueckoe obpazoBanue, Mpoduib - MaTeMaTHIEeCKOe oOpa3zoBanue / A. A. BamoBuueHKo
; Capar. roc. ya-T um. H. I'. UepHebIimeBckoro, Mex.-mart. dak. - Caparos : [0. u.], 2015. - 72 c.
:  wr, T1abn. -  bubmmorp.. c¢. 72 (6 Ha3B.). - Pexum  jgocryna:
http://elibrary.squ.ru/uch_lit/1292.pdf. (nata pasmernienus: 04.06.2015)

Jlebeoesa C.B. OnementapHas matemaTtuka. Yacts 1. BBenenue [DnekTpoHHBIN pecypc]:
KOHTPOJIbHO-U3MEpUTEIbHbIE MaTepuanibl. JJis CTylneHTOB, 00y4aromIMXCsl MO0 HAIPaBICHUIO
moarotoBku 44.03.01 — mnemarormueckoe oOpazoBaHWE, NPOPHIHL — MaTEeMaTHYECKOE
obpazoBanue / C.B. Jlebenesa — CaparoB, 2014. — 24 c. Pexum pocryna:
http://elibrary.squ.ru/uch_lit/1039.pdf

Jlebeoesa C.B. DneMeHTapHass mMaTteMatuka. Yacte 4. Anrebpa [DIeKTpOHHBIN pecypc]:
KOHTPOJIbHO-U3MEPUTEIbHBIE MaTepHuaibl. s cTyaeHTOB, 00yJaromuxcs MO HAMPaBJICHUIO
noarotoBku 44.03.01 — mnemarormdeckoe oOpazoBaHue, TPOPUIL — MaTEMaTUYECKOE
obopazoBanue / C.B. Jlebemea — CapatoB, 2014. — 22 c¢. Pexum pocryma:
http://elibrary.squ.ru/uch_lit/1065.pdf

Jlebedesa, C.B. VYuyebHas mnpakTuka Oyaymux OakaJdaBpOB I€IarorMueckoro
oOpa3oBaHusi [DJEKTPOHHBI pecypc|: KOHTPOJIbHO-U3MEpHUTEIbHBIE MaTepuanbl. Jlis
CTYACHTOB, OOydJaromuxcs 0o HamnpasieHuio noarotoBku 44.03.01 — mnemaroruyeckoe
obOpasoBanue, npoduias — maTeMatuueckoe oopazoanue / C.B. JlebeneBa — Capatos, 2014. —
40 ¢ — Pexxum poctyna: http://elibrary.sgu.ru/uch_lit/1031.pdf.

B) MporpaMMHoOe obecriedeHrne U MIHTepHeT-pecypehl
1. 1C: MaremaTuueckuii KOHCTPYKTOp 6.0 —
http://obr.1c.ru/educational/Uchenikam/mathkit/.
2. Bonbmas coerckas sHuukioneaus — http://bse.sci-lib.com/
3. Marematnueckue KaabKyisTopsl — http://calc.by/math-calculators/.
4. Marematuueckoe oOpa3oBaHue: MPOILIOe U HacTosmee — http://www.mathedu.ru/
5.  MexayHnapoauslii Hay4aHO-0OpasoBaTenbHblii cailTt EqWorld — «Mup MatemaTtndeckux
ypaBHeHHit» — http://eqworld.ipmnet.ru/indexr.htm

57


http://elibrary.sgu.ru/uch_lit/1339.pdf
http://elibrary.sgu.ru/uch_lit/1316.pdf
http://elibrary.sgu.ru/uch_lit/1318.pdf
http://elibrary.sgu.ru/uch_lit/1292.pdf
http://elibrary.sgu.ru/uch_lit/1039.pdf
http://elibrary.sgu.ru/uch_lit/1065.pdf
http://elibrary.sgu.ru/uch_lit/1031.pdf.
http://obr.1c.ru/educational/Uchenikam/mathkit/
http://bse.sci-lib.com/
http://calc.by/math-calculators/
http://www.mathedu.ru/
http://eqworld.ipmnet.ru/indexr.htm

