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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- METOOUYECKUU
- megarorudyecKui

1.3 JlucuuiuinHa OpUEHTUPOBAaHA Ha MOATOTOBKY OOyYaroIuXcs K MPO(EeCCHOHAIBLHOW AESTEIbHOCTH B
ctepe: 01 ObpazoBanue u Hayka (B cdepax: JOUIKOIHHOTO, HAYaJIbHOTO OOIIETO, OCHOBHOTO OOIIETO,
cpeaHero obmero obpa3oBaHus, NPOo(EecCHOHATBHOTO O00y4YeHHs, NPOPECCHOHAIBHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MTOKCK,
KPUTUYCCKUI aHATTN3 U1
CHHTE3 UH(OpMAIIHH,
MPUMEHSTh CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

I/ICHOHB3yeT CUCTCMY MATCMATUYCCKUX 3HAHUU B YMCHI/If/’I,
COCTAB/MIOINYIO HAYYHYHO OCHOBY MAaTEMAaTH4YCCKOIO

06p3.30BaHI/I$I MJIaauInux IIKOJIbHUKOB n
06€CH6‘1HBaIOH.Iy10 BO3MOXHOCTH ux pa3BUTUA
cpeacTBamu MaTr€MaTHuKu, JJIsL 000CHOBaHHUS

COOCTBEHHBIX BBIBOJOB M BBIHCCCHHA OLICHKH B XOJC
pemICHUA MCTOAUKO-MAaTCMAaTHYCCKUX 3a/1a1

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-1 CrnocobGeH oCyIIeCTBISATh MOMCK, KPUTHUECKUN aHaIU3 UM CHHTE3 HWH(pOpMaluHy,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTABICHHBIX 3a1a4

Ne HanmenoBanwme ®dopma oOyueHus
/1 JIACLIVIUINH,
Ounas 3aoyHas
OTIPEIICIISTFOTITIX
(cemectp) | (cemectp)
MEKTUCITUTUTHHAPHEIE
CBS3M 113 (8|1 ]31|9
1 [Maremaruka + +
2 |Ilpegnumnomuas + +
MPaKTHKA
3|Co3nanue u + +
yIpaBlIeHHE OazaMu
JTaHHBIX
4 | ®unocodus + +
5 |®uHaHCOBas + +
TPaMOTHOCTb:
YIpaBICHUE TUIHBIMH
¢uHaHCcaMu

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:




JuctumuinHa «TeopeTndeckre OCHOBBI MAaTEMAaTHUKW» OTHOCUTCS K YacTH, (OpMHpPYEeMOW ydacTHUKaAMH
yuebHoro tuiana OIl mo HampaBnenuio mnoxnroroBku 44.03.01

00pa30BaTeNbHBIX OTHOIICHHUIA,
[Tegarorudeckoe oOpa3oBaHue.

HucunmnnHa «TeopeTnueckue 0CHOBBI MaTEMaTUKW» U3ydaeTcd B 4, 5, 6, 7 cemecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI

3.1.00beM qucumIuinHbL: 11 3.e.
Ounas: 11 3.e.
3aounas: 11 3.e.

. Ounas 3aoyHas
Bun yueGHOM paboThI
(Bcero yacoB) | (Bcero 4yacon)

OO0mas Tpyn0éMKOCTb 1M CHUILTHHBI 396 396
KonTaktHas pabora 144 52
Jlexuuu (Jlexummn) 60 16
[Tpaktuueckue (IIpakr. pab.) 84 36
CamocrositenbHas pabota (CP) 180 318
DK3aMeH 72 18
3auer - 8

3.2.ConepxaHue Kypca:

No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0O0|3 |03
4 cemecTp

1 MHoxecTBa 1 ) 1 ) 112115 KontponpHas
oIepaluy HaJ HUMU pabota

2 CootBercTBHA U ) 1 ) 1 112110 KontponpHas
OTHOILICHUS pabora

3 DNEeMEHTHI 10
KOMOMHATOPUKH U ) 1 3 1 2 | 10
TEOpHUH
BEPOSATHOCTEMN

4 D1eMeHThI KontponpHas
MaTeMaTUIeCKON 3 1 3 1 8 | 10 pabora
JIOTUKU

5 Maremarnueckue KonTtponbHas
MOHATHUS U 3 - 2 1 8 | 15 pabora;
YMO3aKTIOYEHUS TectupoBanue

5 cemecTp

6 AKCHOMaTH4ECKOE KonTtponbHas
MMOCTPOCHHUE pabora
MHO>KECTBa
HaTypaJbHBIX U 2 1 2 1 8 9
LEJbIX
HEOTPHULATEIbHBIX
qrcen




7 TeopeTnko-MHOXEC KontponpHas
TBEHHBIN MOAXOA K pabora
MIOCTPOCHUIO
MHO€ECTBa 1|2 g | 9
HaTypaJbHBIX U
LEJIBIX
HEOTPULIATETHHBIX
qrcen

8 HarypansHoe uucio KonTponbnas
KaK pe3yJabTar 1 3 6 | 9 pabora
U3MEpEHUs
BEJIMYMHBI

9 3anuce LenbIX KontponpHas
HEOTPULATEIbHBIX 1 3 6 | 9 pabora
YHCes U AITOPUTMBI
JNIEUCTBUU C HUMH

10 JenumocTh i 3 6 | 10 KontponpHas
HaTypaJIbHbIX YHCEI pabora

11 Pacmnpenue KontponpHas
MHOXECTBA - 3 6 | 10 pabora
HaTypaJIbHBIX YHCEI

6 cemecTp

12 Anrebpanueckue KontponpHas

BBIPAKECHUS > | 20 25 | 59 pabora;
Tectuposanue;
Hoxnax; Onpoc
13 VYpaBHeHuUs U KontponpHas
HEPABEHCTBA > | 20 27 | 58 pabora;
Tectuposanue;
Hoxnan; Onpoc
7 cemecTp

14 OCHOBHBIE TOHATHUS 1 ) 9 |17 KonTtponbHas
TeOMETpUH pabora

15 I'eomeTpuueckue KonTtponbHas
(burypsl u ux pabora
CBOMCTBA. BE 9 | 17
[TocTpoenue
reoOMeTPHUYECKUX
duryp

16 [TpeobpaszoBanus 1 3 7 | 17 KonTponbHas
MJIOCKOCTH pabora

17 I'eomeTpuueckue KontponpHas
TeNa U UX pabota

1 | 4 7 |17
M300pakeHHne Ha
TUIOCKOCTH

18 I'eomeTpuueckue KontponpHas

BEJIMYMHBI - | 4 8 | 17 pabora;
TectupoBanue

Tema 1. MHoxkecTBa 1 onepaunu Hag Humu (YK-1)

Jlexknus.




[lonsiTHE MHOXECTBA M 3JIEMEHTAa MHOXECTBA, IIyCTOE MHOXKECTBO, IMOAMHOXeCTBO. KoHeuHble U
OeckoHeuHble MHOXKecTBa. CriocoOb! 3a1aHusi MHOXKeCTB. OTHOIICHHUS MEXy MHOXKECTBaMH. JlMarpaMmbl
Olinepa-BeHnHa. YHuBepcalbHOE MHOXECTBO. PaBHbIE MHOXKECTBA.

Omnepanuu HaJT MHOXECTBAMHU: OOBCIUHECHHE, TEPECEUCHHUE, PAa3HOCTh JABYX MHOXECTB, TOTOJHEHHUE 0
YHUBEpPCAJILHOTO MHOXKECTBa, CHMMETpHUUYecKass pa3HOCTh. (CBOWCTBA, CBSA3BIBAIONIME  OIEpALUU
oObeMHEHUST W TiepecedeHusi. Yuciao 3IeMEHTOB B OOBEAMHEHHHM W PA3HOCTH KOHEYHBIX MHOMKECTB.
CBoiCTBA pa3HOCTH U JIOTIOJTHEHUS.

[lonstue nexaproBa mnpousBeAeHus. lloHsaTue mapel, KopTexa. J(eKapTOBO MpPOU3BENEHUE YHCIIOBBIX
MHOecTB. CBOMCTBa JiekapToBa IpousBeaeHUs. UHCIIO 3J€MEHTOB AeKapToBa MPOU3BEACHUS KOHEUHBIX
MHO>KECTB.
[TonsiTre pa3oueHust MHOXKECTBA Ha Kiacchl. Kimaccudukarms.

IIpakTnyeckoe 3ansATHE.
1. YnpaxxHeHus: Ha 3a/laHle€ MHOKECTBA €ro 3JIEMEHTAMH M XapaKTePUCTUUECKUM CBOMCTBOM; Ha
MIPUHA]JICKHOCTH 3JIEMEHTA 3aIaHHOMY MHOXXECTBY; H300pakeHHEe MHOXKECTB M OTHOIIICHUI MEXITY
MHOXXE€CTBAaMU C TOMOIIBIO0 KPyroB Dilnepa.
2. VYopaxxHeHHs] Ha 3aJlaHH€ M BBISIBJICHHE KOHEYHBIX M OCCKOHEUHBIX MHOXECTB; Ha OTHOIIECHUS MEXKIY
MHO>KECTBAMH; Ha TMPUHAUIEKHOCTh AJIEMEHTAa MHOXXECTBY M HCKIIOYEHHME JIMIIHUX D3JIEMEHTOB; Ha
OTpe/IeTICHNE DIIEMEHTOB I€PECeUYeHUss U OObEIMHEHHMsS MHOXKECTB; Ha CBOWCTBA OObEAUHEHHS U
MepeceyeHus MHOXKECTB; Ha Pa3HOCTh M JIOTIOJIHEHWE MHOXKECTB M MX CBOWCTBA, HAa YMCJIO AJIEMEHTOB B
00bEeTMHEHUH U PA3HOCTH KOHEYHBIX MHOXKECTB.
3. VhopaxHeHHsT Ha HaXOXKJIEHHE DJEMEHTOB JEKapToBa MPOM3BEIACHHMS MHOXECTB; 3aJayd Ha
UCIIONIb30BAaHUE CBOMCTB JE€KapTOBa MPOM3BEACHUS; 3aJayd Ha YHCIO DJJIEMEHTOB B JEKapTOBOM
MIPOU3BEIEHUU MHOKECTB; 331a4H O pa30MEeHNU MHOXKECTBA Ha KIIACCHI.
4. YrpakHeHUs Ha KJIacCU(DUKAIIHIO.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. N306pa3ute Ha KOOPIAMHATHON MPSIMOM MHOXKECTBO PEIICHUI HEPaBEHCTBA, €CIIU X -
JeMCTBUTENFHOE YHCIIO: a) X > 5; 0) ; B) 3 T)
2. JHano muoxkectBo P = {3, 5, 7, 9}. Onpenenute 4ucio BCEBO3MOXKHBIX TTOAMHOXKECTB JAHHOTO
MHOJKECTBA, a 3aTeM 00pa3yHTe HX.
3. Jano mHOXKecTBO A = {72, 56, 513, 117, 324}. CocTaBUTh MOIMHOKECTBA MHOXKECTBA A, COCTOSIIINE
U3 YHCell, KOTOPBIC: a) NeNATcs Ha 4; 0) SBJSAIOTCS ABY3HAUHBIMH YHCIIAMU; B) JICTSATCS HA 5; T) HE IEIATCS
Ha 10. EcTp 11 cpean moayueHHBIX MOAMHOXKECTB TAKOE, KOTOPOE PaBHO MHOXKECTBY A?
4, YcTaHOBUTH, B KAKOM OTHOIIEHUHU HaxomaTcst MHOXecTBa A, B, C 1 n300pa3uTh X MPU TTOMOIIH
KpyroB DJidjiepa, eclid A - MHOYKECTBO YETHBIX HATypaJbHbIX YHUCEN; B - MHOXXECTBO HaTypalbHbIX YHUCEI,
KpatHbIX 7; C - MHOXECTBO HATypajIbHbBIX YHCEN, KPATHBIX 4.
5. Iycts A= {1,2,4,6,7,8,9}, B={1,3,4,5,7,9,10}. Haiitu o0ObenuHeHME, IEPECCUCHUE, PA3HOCTH ITUX
MHOXECTB.
6. Haiinurte nexaproBo npoussenenne MHOXECTB A = {5, 9,4} u B = {7, §, 6} u Bbinenure u3 Hero
MMOJMHOXECTBO Tap, B KOTOPHIX: a) MepBasi KOMIIOHEHTA OOJIbIIIe BTOPOIA; 0) MmepBasi KOMIIOHEHTA paBHA 5;
B) BTOpasi KOMIIOHEHTA paBHa 7.
7. [TocTpoiiTe Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBO TOUYEK, KOOPAMHATHI KOTOPHIX YAOBIETBOPSIOT
CJIEYIOIIUM YCIIOBUSIM:
a) X={x|xN,0 x 6}, Y={y|yZ,-3<y<2};
0) X={x|xN,1<x 4}, Y={y|yR, y5};
B) X ={x|xR,x 4}, Y={y|yR,y<4}.
8. Janbl MHOXeECTBa: A - IBy3HaYHBIX yuced; B - ueTHbIX HaTypanbHbIX yncen; C - HaTypalbHBIX
quCell, KpaTHBIX 4.
0. BrlsicHuTe, EKapTOBO MPOU3BEICHNE KAaKUX JIBYX MHOXKECTB N300pakaeTcsi Ha KOOPIUHATHON
TUIOCKOCTH B BUJIE TIPSIMOTO YTIIa, KOTOPBIH 00pa3yeTcs Mpu NepeceuyeHN KOOPAUHATHBIX OCEH.



10. BrisicHUTE, B KaKUX ClIydasx Kiaccu(UKalus BHIIOIHEHA BEPHO: a) TPEYTOJIbHUKH JEIIATCS Ha
IPSMOYTOJIBHBIE, TYIIOYTOJIbHbIE U paBHOOEIPEHHBIE; 0) YIIIbI KIacCU(UIMPYIOTCS Ha OCTPhIC, IPSMBIEC U
pa3BepHYTHIC; B) IIETbIC YHUCIIa MOXKHO pa30UTh HA HATypaJbHBIC YUCIa, yucio 0 U oTpHULIaTebHbIE 1IETIbIe
YHCIa; T') JIaroJibl PyCCKOTO SI3bIKa JAEJSATCS Ha IIArojbl HACTOSIIETO, MPOLIE/IIEro H OyayIero BpeMeHH;
1) WICHBI PEII0KEeHUs ObIBAIOT TJIABHBIE M BTOPOCTEIICHHBIE.

11. MnuoxectBa P pom60B, T TpeyronbaukoB u K MHOTOyronbHUKOB, UMeromux yron 30°, sBistorcs
IIOJMHOXECTBaMU MHO)kKecTBa M MHOroyronbHHMKOB. [locTpoiite kpyru Disiepa s JaHHBIX MHOXECTB,
YCTaHOBHTE, Ha CKOJIBKO HEMEepeCceKaloxcs o0macTeil pa3ousics Kpyr, n300pakaromuii MHOKeCTBO M, u
IUIs1 BCEX MHOXKECTB, M300paKEHHBIX STUMHU OOJIACTSIMU, YKAXKHUTE XapaKTEPHUCTUUYECKOE CBOMCTBO.

12. TlpousBenure pa3OueHHe Ha KJIACCHl MHOXKECTBA LIEJIBIX YHCEN, UCTIONbB3YsI CBOMCTBA «OBITh KPAaTHBIM
4» 1 «OBITb KPAaTHBIM 5».

Tema 2. CooTBeTcTBUA U 0OTHOIIeHU (YK-1)

Jlekumus.
[ToHsiTHEe COOTBETCTBHUS MEXIY dJIeMEHTaMH MHOeCTB. CriocoObl 3aanus cooTBeTcTBUi. [pad u rpadux
cootBeTcTBUS. OTOOpakeHWE W €ro BUILl (MHBEKIUA, CIOPBEKIUsA, Ouekius). [loHsATHE MOITHOCTH.
CootBercTBUs 00paTHOE U MPOTUBOMOIOKHOE JAHHOMY.
Yucnoseie ¢ynkiuu. CrnocoObl 3amanus ¢yHkuuid. Hekoropele cBoiicTBa (yHKIMIA: MOHOTOHHOCTB,
OrpaHUYEHHOCTh, YETHOCTh W Ap. Ilpsimas u oOpaTHas NPONOPLHUOHATBHOCTH, MX CBOWCTBA, rpaduk.
Hcnonb3oBaHne CBOMCTB MpsiMOW W 0OpaTHOW MPONOPIMOHAIBHOCTU Ui PEIICHHs TEKCTOBBIX 3a1ad
Ha4aJIbHOTO Kypca MaTeMaTuKH.
[TonaTne OMHAPHOTO OTHOIIEHUS MeXay dneMeHTamu. Ipad u rpadux orHomenwit. OOparHbIE H
MPOTUBOMIOJNIOKHBIE OTHOIICHUS, WX Tpadsl u rpaduku. CrnocoObl 3amanusi oTHomeHuil. CBoiicTBa
OTHOUICHUH: peQIIeKCUBHOCTh, CHUMMETPHYHOCTb, TPAH3UTHUBHOCTb, CBA3HOCTh. leopeMa O CBSI3U
OTHOUICHHUSI YKBUBAJICHTHOCTH C pa30neHreM MHOXKeCTBa Ha Kiacchl. OTHOIICHUE TOPSIKA.
[Tonatue anrebpanyeckoit omepanuu. CBoiicTBa anreOpamueckux oneparuid. [lonsTtue anredpanueckont
ctpykrypsl. ['pynnel. Konbia. [Toms.

IIpakTH4eckoe 3aHATHE.
1. YopaxkHeHus Ha 3a/1aHi€ COOTBETCTBHI C MOMOIIIBIO MPEIJIOKEHUS C IByMs IEPEMEHHBIMU U Trpada;
3a/1a4M Ha COOTBETCTBUA "Oombine", "MeHbIe", "Menbie Ha 1", "MenbIre B 3 pa3a”, "4ucio X B Ba pasza
OombIne yncna y" u ap. YnpakHeHHs Ha 3aJjaHue oOpaTHOTO COOTBETCTBHS U MOCTPOCHHE rpaduka
00paTHOTO COOTBETCTBUS; Ha 3a7jaHKe (PYHKIIMOHAILHOTO U B3aMMHO-OJHO3HAYHOTO COOTBETCTBHIA.
2. YopaxxHeHHs Ha OTpabOTKy MOHATHS OWHAPHOTO OTHOIIEHHS, CBOWCTB OTHOIICHHUN W OCOOCHHOCTEH
rpadoB OTHOLIEHH; MOCTpoeHHe TpadoB OTHOUICHH; HAa OTHOIICHHWE SKBUBAJICHTHOCTH U TOPSIKA;
pa3zbueHre MHOXKECTBA Ha KJ1acChI.

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. Crynent 3armnarui 3a kaury 700 p., 3a rerpanb 30 p., 3a kapangami 15 p., 3a kuctouky 17 p.
CooTBeTCTBHE MEXKTy KAKUMH JIByMsI MHOKECTBAaMH TIpH 3TOM ycTaHoBjeHo? [Toctpoiite rpad sToro
COOTBETCTBHUSI.
2. X - MHOXeCTBO reoMmerpuueckux ¢uryp (puc. 25), Y = N. Mexay 3TUMH MHOKECTBAMU yCTaHOBIICHO
coorBercTBUe P: "[IpsMoyronbHuUK X MMeeT Imomians, paBHyio y". Iloctpoiite rpad coorBerctBus P.
SBnsieTcs 1M OHO B3aUMHO - OHO3HAYHbIM? DyHKIIMOHAIBHBIM?

3. Iocrpoiite rpaduk GyHKIMU , ecau ee o0nacTh onpeaeneHus X Takosa: a) X =R ; 0) X=[0; 4]; B)
X={-2,-1,0, 1,2}.

4. TlpuBeaure mNpUMEPHl TpeX YNPaKHEHUH U3 YYEOHMKOB MAaTeMaTHKH HauyalbHBIX KJIacCOB, MU
BBITOJIHEHUH KOTOPBIX MOXET OBITh OCYIIECTBIICHA MPOTEACBTUKA OHATHS (DyHKIIMH.

5. BersacHuTe, Kakasi 3aBUCUMOCTD CYILIECTBYET MEX/ly BEIMYMHAMM, JaHHBIMU B 3aja4ue, U PELIUTE €€:

a) U3 24 xr mosoka mosrydaeTcst 3 K CITMBOK, U3 20 KT CIIMBOK MOJIydaeTcs 4 KI CIIMBOYHOTO Macia, a u3 12
KI' CIMBOYHOTO Maciia noiyvaercs 9 xr tomieHoro macia. CKOJIbKO KI' TOIUIEHOTO Macjia MOXKHO MOJTYYUTh
n3 2400 xr mosoka?



0) /IBa cTonsipa OTPEMOHTUPOBANIN CTYNIbEB MOPOBHY. [lepBblii cromsip paboTan 6 qHei, pemoHTHpys 1o 10
CTYJIbEB B JICHb, @ BTOpO paboTan 5 qHeil. I1o CKobKy CTynbeB B IGHb PEMOHTHPOBAI BTOPOi CTOISIP?

6. OpHa M3 CTOpPOH NpsSMOYroJibHMKa 3 cM, a apyrag - X cM. KakoBa miuowmaznb (y, cM2) 3TOro
npsmoyroiabHuka? [locTpoiiTe rpaduk MoaydyeHHOTO COOTBETCTBUS NPHU YCIOBUH . JlOKakuTe, 4TO 3TO
COOTBETCTBHE - (DYHKITHSI.

7. Ioctpoiite rpad oTHOIICHHS «OOJIbIE UK PaBHOY, 3aJlaHHOTO HAa MHOXKecTBe {0, 1, 2, 3, 4}. Kak 3anath
3TO OTHOILIEHUE MPY MOMOIIIM HEPABEHCTBA C ABYMSI IIEpeMEHHbIMU?

8. MHoxectBo M uieHoB cembu BonkoBeix coctoutr u3 orua Mwuxawna IlerpoBuya, marepu Bepsbl
NBanoBubl u pgerer: Tomu, Karu, Iletm 1 Onu. Mexnmy WieHaMHU CEMbU CYIIECTBYIOT pa3iMYHbIC
oTHomeHus1 poactea. [locTpoiiTe rpadpl OTHOMICHHH: a) «OBITH OYEPhIO; O) «OBITH OpaToM; B) «OBITH
MaTephIoy.

9. Ha MHOX€eCTBe OTpe3KOB 3a7aHbl oTHOIIEHUA P - "niunuee", u M - "umeTs onHy U Ty *e JuHy". Kakoe
U3 HUX SIBJIIETCS OTHOIIIEHHWEM SKBHUBAJICHTHOCTHU?

Tema 3. diieMeHTHI KOMOMHATOPUKH U Teopun BepositHocTei (YK-1)

Jlexknus.
Komb6unaropusie 3anauu. [lpaBuna cymmel 1 npousBeneHus. Pa3Mernienre, NepecTaHOBKU C TIOBTOPEHUSIMH
u 0e3 moBropeHuil. Coueranusi 6e3 moOBTOpeHU. YUCIIO MOIMHOKECTB KOHEUHOTO MHOXKECTBA. PemieHue
3a]1a4 KOMOMHATOPHOTO COJCPKAHUS B HAYAJIbHOM Kypce MaTeMaTuKe.
Crny4aitapie coObITHSA. BeposSTHOCTH COOBITHS U €€ BBHIYHUCIICHUE

IIpakTH4Yeckoe 3aHATHE.
1. Pemenrie KOMOMHATOPHBIX 3a]1au C HCIIOIB30BAHUEM MIPABHUII CYMMBI U ITPOU3BENICHUS, a TAKXKE
OCHOBHBIX KOMOMHATOPHBIX KOHCTPYKIIHI; YIIpa>KHEHUI Ha BBISIBJICHHE KOMOMHATOPHBIX KOHCTPYKIIHII B
3a/1a4ax Ha4aJIbHOTO Kypca MaT€éMaTHKH.

2. YHpa)KHeHI/DI Ha pacno3HaBaHUC HJOCTOBCPHBLIX W HCIOCTOBCPHLIX, PABHOBO3MOXHBIX, HCBO3MOXHBIX,
CITy4aliHBIX COOBITHI; Ha BEIYUCICHHE BEPOSITHOCTH MOSABICHUS CIIy4aifHOTO COOBITHS.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. llIxonsHuKHM U3 Bonrorpaga coOpainch Ha KaHUKYJIBI Moexatb B MOCKBY, TOCETHB 10 gopore Huxuui
Hosropoxa. 13 Bonrorpana B Huxxanii HoBropoa MOHO OTHpaBUTHCS HA TEIIOXOJIE€ WU MOE3E, a U3
Hwxuero HoBropona B MockBy - Ha camoJieTe, Teroxoe win aBrooyce. CKOJIBKUMU Pa3TuIHBIMU
criocobamMu MOTYT pebsiTa OCyIIeCTBUTh CBOE MmyTemiecTBre? Ha3oBuTe Bce BO3MOXKHbBIE BAPUAHTHI 3TOTO
My TEIECTBUS.
2. CkobKMUMU CrIOCO0aMK MOKHO BBIOpaTh U3 36 4eoBeK mpejceaaresis CoOOpaHus u cexperaps?
3. CKOJIBbKO BCEBO3MOXKHBIX TPEX3HAUHBIX YMUCEJ MOXKHO COCTaBUTH U3 1udp 1,2,3 u 4 Tak, 4ToObl HUGPHI B
3aIlUCH YHUClia He MOBTOPsUIMCh? MI3MEHHT S I pelieHre 3TO| 3a7a4u, €CIi BMecTo Uudpsl 4 Oyner mudpa
0?
4. CKOJIbKO BCEBO3MOKHBIX YEThIPEX3HAYHBIX YUCE MOXKHO COCTaBUTh, UCIOJB3YS JJI UX 3alUCH LUDPHI
1, 2, 3 u 4? KakoBa pa3HOCTh MEXIYy CAMBIM OOJIBIITNM M CAaMbIM MJICHHKUM W3 HUX?
5. YeTBepo CTYAEHTOB cIalOT Sk3aMeH. CKOJIBKMMH CTIOCO0aMU MOTYT OBbITh MOCTABIEHBI UM OTMETKH, €CITH
M3BECTHO, YTO HUKTO U3 HUX HE MOJIYYHUT HEYIOBIETBOPUTEIHHON OILICHKU?
6. Ha tuspke aiis urpel B Bosieiioon u3 15 4enoBek HY)KHO OToOparh TeX, KTO Oy/leT y4acTBOBaTh B TPEX
TaliMax, MPUYEM OJIMH YEJIOBEK MOXKET y4acTBOBAaTh BO BcexX Tpex urpax. CKOIbKUMHU CrIOcO0aMU MOKHO
0TOOpAaTh YYaCTHUKOB?
7. A — n3BJIeYeHHe U3 YPHBI ¢ 36 3aHYyMEpPOBAHHBIMH IIAPaMH IIAPAa C HOMEPOM KpaTHbIM 5, B —
u3BJIeYeHHe W3 YPHbI ¢ 36 3aHyMepOBaHHBIMH ILIapaMH IIapa ¢ HOMepoM KparHbIM 7. Haiitm
coobiTHsI A + Bu A * B.
8. B sllMKe MUCBMEHHOTO CTOja JieXKaT 15 OJMHAKOBBIX pyYeK, B YETBIPEX M3 HUX UEPHBIA CTEPKEHB, B
11-tu cunmii. KakoBa BEpOATHOCTB TOTO, YTO CTEPKEHb CUHUI? UepHBbIil?
9. BeposTHOCTB, YTO OJTHOMY YUYEHHKY yAAacTCs CIHCaTh KOHTPOJIBHYIO padorty 3/5, npyromy — 2/3. KakoBa
BEPOSATHOCTbH, YTO CIUILET pelIeHNE XOTs Obl OIUH yUYEHUK?
10. OnmHa moapyra OIMO3MaeT Ha MPAKTHYECKOE 3aHATHE C BEpOSTHOCTHIO 1/3, BTOopas — 4/5. Kakosa
BEPOSATHOCTb, YTO OTMO3AaeT XOTsI Obl O/1HA ToApyTra’?
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Tema 4. JjieMeHTHI MaTeMaTH4eckoi Joruku (YK-1)

Jlekuus.
Jloruka Bbicka3biBaHUM. [loHsATHE BbICKa3biBaHMs. [IpocThie M CiOXHBIE BbICKa3biBaHUS. (OCHOBHBIE
JIOTUYECKUE CBS3KU «HE», «HEBEPHO, UTO», «U», «HIH», «ECIH..., TO...», «TOTAAa W TOJBKO TOTAA.
Jlornueckue omnepanuyu HaJl BBICKa3bIBAHUSIMH: JIOTUYECKOE OTPHUIIAHWE, KOHBIOHKIHUS, IU3BIOHKIIMS,
AMIUTAKANMS, SKBUBAJICHIMSA. TaOMWIbl HMCTHUHHOCTH JIOTHYECKHX onepanuii. OCHOBHBIC CBOWMCTBa
JIOTUYECKUX orneparuii. @opMyIibl JOTUKUA BbICKAa3bIBAHUM.
BrickazpiBatenbabie  (opMBl  (TIpEIUKATHI) W Olepalvy HaJ HUMU. MHOXECTBO HMCTUHHOCTH
BBICKA3bIBATEIILHON (hOPMBI.
BrickaspiBanus ¢ kBaHTOpamMu. KBaHTOp OONIHOCTH M CYIIECTBOBAHMS. YCTAaHOBJIICHHE 3HAYCHUH
WCTUHHOCTHU BBICKa3bIBaHUU ¢ KBaHTOpaMHU. BhICKa3bIBaHUS C KBAHTOPAMH B HAYaJIbHOM KypC€ MAaTEMaTHKH.
[IpaBuna nocTpoeHus OTpULIAHUHN BBICKa3bIBAHUHM, COIEPIKAIINUX KBAHTOPBI.
[Ipumeps! penieHnst OCHOBHBIX THUIIOB JIOTHUECKHX 3a71a4 C UCIIOJIb30BAaHUEM areOphl BEICKA3bIBAaHHIA.

IIpakTnyeckoe 3ansATHE.
1. YnpaxHeHus: Ha BBISIBIIEHUE JTJOTUYECKON CTPYKTYPbI IPEII0KEHUS;
2. YopaXHeHHUs Ha YCTAHOBJIEHHWE WCTUHHOCTU WJIW JIOKHOCTH BBICKA3bIBaHM; HAa COCTABJICHUE TaOJIUII
HCTHHHOCTH;
3. Pemenue 3ama4 Ha pacrio3HaBaHUE OOBEKTOB; HA TIOCTPOCHHUE OTPHIIAHUS BBICKA3BIBAHUS; YIPAXKHECHUS
Ha OTpabOTKY MOHSATUN JJOTHYECKOTO CIIECAOBAHMS M PABHOCWIBHOCTH ISl OJHOMECTHBIX BBICKA3bIBAHUN U
BBICKA3bIBATEIBHBIX (POpM.
4. YnpaxHeHre Ha TOCTPOCHHE OTPUIIAHUHN BBICKA3bIBAHUI C KBAHTOPAMH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1 1. IpencraBuTh BhICKa3bIBaHUs B BUJIE JIOTHUECKUX (hopMyn: a) Eciu moiinents ryisith, TO BO3bMEIITh
¢ co0oii 30HT WK HaJIeHeNTh ai;, 0) YenmoBek royio/ieH Toraa U TOJIBKO TOT/a, KOT/Ia OH HE yMEeT
roToBUTh; B) CTYIEHT HE Cllajl CECCHIO, CIIEI0BATENLHO, OH Oy/IeT OTYHCIICH.

2 2. IlocTpoiiTe oTpUllaHUE CAEAYIOMMX BhICKA3bIBAHUHN U BBIACHUTE, YTO UCTUHHO - TAHHOE
BBICKa3bIBAaHUE WJIM €T0 OTpUIIaHKE: a) mpou3BeaeHue yucen 4070 u 8 menbIe cymmbl uncen 18396 u
14174; 6) yactHOe uncen 25842 u 6 meHbie paznocty yucen 14150 u 9833.

3 3. Ilyctb A - UCTUHHOE BbICKa3blBaHUE, B - 10)HOE BhICKa3biBaHue. ONpeaeuTb 3HaYCHHE
VMCTUHHOCTH CJEIYIOLINX CIIOXKHBIX BbICKA3bIBAHUMN:

a) ;0) ;B) ;1)
1 4. CocTaBuTh TAOIUILy HICTHHHOCTH JIJIS CIENYIOMUX popMyi: a) ; 0) ; B)
5. Ha muoxectBe X = {-2, -1,0, , 1,2, } 3amansl BeicKa3biBaTenbHbIe (hopmbl C(X): " X -HaTypasibHOE

gucno " u D(x): " x - apobHoe uncino ". Chopmymupyiite BeickassiBanus C(1) D(1), C(0) D(0), C(-2)
D(-2) u naiigure ux 3Ha4Y€HUs UCTUHHOCTU. BepHo nu, yto ?2 ?

6. CocTaBbTe OTpHUIIAaHUE BBICKA3bIBAHHMI IBYMs crioco0amu: a) Bee ywammecs rpynmbsl cAaind SK3aMeH o
Martematuke; 0) Hexoropelie yuamuecs kiacca - ONIMYHUKH; B) B m000M TpeyroibHIKE CyMMa BHYTPEHHHUX
yrioB paBHa 180° 1) Ilo kpaitneit mepe, omno u3 uucen 10, 11,12 pemutcs Ha 2; 1) Hexoropeie
napaJuiesibHble IpsiMble He mepecekarorcs; €) Haiinercs TpeyroabHUK ¢ AByMs MpsIMBIMU yIiiamu; k) Bo
BCSAKOM TPEYTOJIbHUKE CyMMa JIFOOBIX IBYX CTOPOH OOJIbIIIE TPEThEH.

7. JIOKa)KuTe UM ONPOBEPTHUTE CIIEAYIOIINE YTBEPKACHHUSA:

a) CyMMa JIFOOBIX TPEX MOCIIeA0BaTEIbHbBIX YHCEN KpaTHa 3;

0) BCSIKO€ JIBy3HAYHOE YMCIIO, 3aMMCAHHOE MPHY TMTOMOIIN OJTMHAKOBBIX P, kKpaTHO 11;
B) B HEKOTOPBIX MapajuieiorpaMMax JuaroHajal He PaBHBL.

Tema 5. MaremaTnueckue noHsiTusi M ymo3akaouenus (YK-1)
Jlexknus.



MaremaTtudeckie MOHATUS M UX XapakTepucTHku. OO0beM M cojepkaHue MOHATHA. OTHOIICHUS MEXIY
noHATusAMH. Omnepanuu ¢ NOHATHAMH: 0000IIeHHe, OTpaHUYeHUE, OIpeesieHue, aeeHne. TpeOoBaHus K
ornpeneneHuio nmoHsATHd. OrmpenenseMble U HeonpeaeasieMble MOHATHsA. CrocoObl onpeaeIeHNs MOHATHI.
CrpykTypa onpeneneHus uepe3 pos U BUAOBOE OTIINYHE.

YMo3aknoueHuss U UX BUAbl. VHIYKTUBHBIE M JEOYKTUBHBIE YMO3AK/IIOUEHHs, YMO3AKIIOYEHUS IIO
aHasiornu. Cxembl I€yKTUBHBIX yMo3aKiatoueHul. [lonHas nuaykous.

CriocoObl MareMaTH4ecKoro J0Ka3aTenbCTBa. JleTyKTUBHBINA BBIBOA - OCHOBHOW CIOCOO MaTeMaTH4YeCcKOro
J0Ka3arenbcTBa. lMcnonb3oBaHue B IIPOLECCE JOKA3aTEIbCTBA OCHOBHBIX 3aKOHOB JIOTHMKH: 3aKOH
TOXJECTBA, HENPOTUBOPEYMS, JOCTATOYHOIO OCHOBaHUA. IIpsMble M KOCBEHHBIE J10Ka3aTeNIbCTBA.
Jloka3arenbCTBO METOAOM OT IIPOTUBHOTO.

IIpakTH4Yeckoe 3aHATHE.

VYrpakHeHUsI Ha YCTAaHOBKY OTHOIICHHUH MEXTy TTapaMH TOHSITHI; N300pa)KeHNE C TIOMOIILI0 KPYTOB
Diisiepa OTHOIICHUHN MEeX Ty 00beMaMu TTOHSATHH; BBIJICIICHHE ONIPEACIIIEMOT0 U OTMPEEIISIONIEr0 OHITHH,
POIOBOTO MOHATHS (10 OTHOIIEHUIO K ONPEACIIIEMOMY) ¥ BUAOBOTO OTIUYHS.

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1. Cpenu cienyromux CBOMCTB BBIACIUTE TO, KOTOPHIMU O0JIaZlaeT KBaApar: a) IUaroHalIu JeNsT ApyT Apyra
B TOYKE MEepeCceueHus Momnoiam; 0) TuaroHanu JeyaT yriisl nonoiam. Kakumu us 3Tux cBoWCTB o0OnagaeT
MPSMOYTOIBHUK? TTapasuiesiorpaMm? pom6?

2. Copa3MepHBI JIU CIENYIOIINE ONPEAETICHUS:

a) OCTpOYTOJIBHBIM TPEYTOJIBHIKOM HA3bIBACTCS TPEYTOJIBHHK, Y KOTOPOTO €CTh OCTPBIN YTOJI.

0) [IpstMOYTONBHBIM TPEYTOTLHUKOM HA3bIBACTCS TPEYTOJNIBHUK, Y KOTOPOTO €CTh MPSMOH YTOJL.

3. EcTb 1 norudeckue ommOKH B ClIeayonux onpeaenenusx? Eciu ecTs, TO uCIIpaBbTe HX.

a) [IpsiMOyTOJIbHUKOM Ha3bIBAETCS YETHIPEXYTOIBHUK, Y KOTOPOTO MPOTHUBOMOIOKHBIE CTOPOHBI PaBHBI.
0) buccektpucoit yria Ha3pIBaeTCs MpsMasi, KOTOpas JSIHUT YTOJI IMOIMOJIaM.

B) Cli0)keHHEM Ha3bIBaeTCs ACHCTBUE, TPU KOTOPOM UYHKCIIA CKIIAIbIBAIOTCSI.

r) PaBHOCTOPOHHUM TpPEyroJbHUKOM Ha3bIBAE€TCS TPEYTOJNIBHUK, Y KOTOPOTO paBHBI BCE CTOPOHBI M BCE
YIJIBIL.

n) IapamienorpaMmMoM Ha3bIBa€TCSl MHOTOYTOJBHHUK, Y KOTOPOTO MPOTHUBOMOJIOKHBIE CTOPOHBI MOMApPHO
napasyieNbHBI.

4. JlaiiTe onpeeneHne: TYIOyroJbHOTO TPEYTOIbHUKA, PABHOOCIPEHHOTO TPEYTrobHIKA, Tpaneruu. Kakue
MOHSTHS Bl BBIOpAIM B KayecCTBE POIOBOrO B KakaoM ciyyae? Kakue cBoOICTBa BKJIIOYWIM B BHJIOBOE
oTinuue?

5. IIpaBWJIbHO JIM IPOU3BEEHBI CIEAYIOINE ACIEHUS TIOHATUS ""UEThIPEXYTONbHUK " :
a) 4EThIPEXYTrOJIbHUKU MOTYT OBITh MPSMOYTOJIbHUKAMH U KBaJpaTaMu;
0) 4eThIPeXyroJbHUKH OBIBAIOT MapaieIorpaMMaMHy U TPaelusIMu;

B) YETHIPEXyrOJIbHUKH MOTYT OBITh MapajiellorpaMMaMu, TpameuusiMd W YeTbIpeX-YroJIbHUKAMH, HE
SBJISIOIIMMUCS HY MapajjielorpaMMaMu, HU TPareuusMu.

Tema 6. AkcnomaTn4yeckoe NOCTPOCHNE MHOKECTBA HATYPAJIBbHBIX M LeJbIX HEOTPHULIATEJIbHBIX
ynces (YK-1)

Jlexknus.
[Tonatne 00 akKCMOMATUYECKOM MOCTPOEHUM Teopuu. OCHOBHBIE MOHATHS M aKCHOMBI. AkcuoMbl IleaHo.
Onpenenenne 1eI0ro HEOTPULIATENIBHOTO YUCIIa B AaKCHOMAaTUYECKON TEOPHH.
OnpeﬂeﬂeHHe CJIOKCHUA W YMHOMXCHHUA MCJbIX HCOTPULATCIBHBIX YHCCIL. Ta6m/1u1>1 CJIOXKCHUA H
YMHOXCHUA. 3aKoHBI CIIOKEHUS U YMHOXCHUA. OnpeneneHI/m BbIYUTAHUA U AOCJIICHHUA. HeBo3MOXXHOCTE
ACJICHUS Ha HYJIb. I[G.HGHI/IC C OCTaTKOM.
YIopsA04eHHOCTh MHOXKECTBA HATypalbHbIX unceln. [IoHsTHE OTpe3ka HAaTypalabHOIO pAlla YACEI M cYeTa
JJIEMEHTOB KOHEYHOTO MHOXeCTBa. [lopsnkoBele M KOJNMYECTBEHHBIE HAaTypalbHbIE uucia. Meron
MaTeMaTU4EeCKON MHIYKIUH.

IIpakTH4eckoe 3aHATHE.
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1. YopakHeHus: Ha OTPaOOTKY MOHSATHUS [EJIOr0 HEOTPUIIATEIILHOTO YUCIIa B aKCHOMAaTUIECKON TEOPHH.
2. VYopaxHeHUS Ha OTpPaOOTKY TOHSATHI CIOXKEHHS U YMHOXXEHUS, BBIYMTAHMS U JENEHUS IENbIX
HEOTPHULATEIbHBIX YHCET U JOKA3aTeIbCTBA UX CBOMCTB.
3. 3agauu Ha MCNOJIb30BAHHUE CBOMCTB CJIOKEHUS M YMHOXEHHS IPH BBINOJHEHUM 33JaHUIl HA4aJabHOTO
Kypca MaTeMaTUKH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1. ITokazaTh, 4TO MHOXECTBO LIEJIBIX HEOTPULIATEIBHBIX YHCEIT SABIISETCS MOJENbIO CUCTEMBI akcuoM IleaHo.
2. Vcnomnb3ys omnpenesneHne CIOXKEHUS B aKCMOMAaTHYECKOW TEOpHUH, HAWTH 3HAUYCHMsI BBIpAXKCHH: a) 2+3;
0) 3+3; B)4+3.
3. BrimonHuTh mnpeoOpa3oBaHUS BBIPAKEHUI, NPUMEHUB aCCOIMATUBHOE CBOMCTBO CJIOXKEHHUA: a)
(12+3)+17; 06) 24+(6+19); B)27+13+18.
4. N3BecTHO, uTO at+b=17. Yemy paBHo: a) a+(b+3); 6) (a+6)+b; B) (13+b)+a.
5. Ucnione3ys onpeneneHue yMHOKEHHsI HAUTH 3HaUeHUs BeIpakeHui: a) 3-3; 6)3-4; B) 4-3.
6. N3BectHO, uto 37-3=111. Mcnonb3ys 3TO paBEeHCTBO, BEIUUCIUTE: a) 37-18; 6) 185-12.
7. Kakue cBolicTBa yMHOXKEHHs OyayT WHCIIONB30BaTh YydYalllhecs HAYalbHBIX KIIACCOB, BBIMOIHSS
CJIeIYIOLUE 3a/IaHUSI:
1) MoxHO v, HE BBIYHCIISIS, CKA3aTh, 3HAYCHUS KAaKUX BBIPAKEHUHN OyIyT OHMHAKOBBI:
a)2-5+2-3; 06)5-(3+2); B) (5+3)-2.
2) BepHbl 11 paBeHCTBa:
a)19:-5-2=19-(5-2); B)3:5+8-5=3+8)"5;
6)(4-10)-13=4-10-31; r7-(6+8=7-6+8-7.
3) MoyKHO J1H, HE BBITIONHSS BBIYUCICHUHN, CPABHUTH 3HAYCHHS BBIPAYKECHU:
a)60-42+3-42...63-40+ 63 -2;
6)59-90+59-5...50-95+9-95.
8. Omucarh BO3MOXKHBIE CITOCOOBI BBIYUCIICHHUS 3HAYCHUS BhIpaXCHHUS BUAA: a) (a+b):c;0) a:b:c;B) (a-b):c.
[IpennoxeHHble crocoObl MPOMLTIOCTPUPOBATH HA TIPUMEpaXx.

Tema 7. TeopeTHKO-MHOKeCTBEHHbIH MOAX0] K NOCTPOCHUI0 MHOKECTBA HATYPAJIbHBIX H HeJIbIX
HeoTpUlaTebHBbIX unces (YK-1)

Jlexknus.
KpaTKI/Ie HUCTOPHUYCCKHUC CBCACHHA O BOZHUKHOBCHUU INOHATHUSA HATYPAJIBHOTO YHCIA U HYIIA. Pa3znugnrnie
noAXoAbl K MOCTPOCHUIO MHOXKCCTBA HCJIBIX HCOTPULATCIIBHBIX YHUCCIL. HOp}II[KOBLIC 1 KOJINYCCTBCHHBIC
HaTypajbHble uncia. Cyer. TeopeTUKO-MHOKECTBEHHBIM CMBICII OTHOILIEHUS «MEHBILIEY.
TeopeTnko-MHOKECTBEHHBI CMBICI CYMMBI, Pa3HOCTH HaTypajibHbIX uucen. OmnpenenecHUE CyMMBI, €€
CYLIECTBOBAHHE U €IUHCTBEHHOCTDH (C JJOKA3aTeIbCTBOM). 3aKOHBI cioxeHus. OmnpeneneHue pa3HOCTH, €€
CYLIECTBOBAHME U E€IWHCTBEHHOCTb; TE€OPETUKO-MHOKECTBEHHBIM CMBIC] BBIUMTAHUS YHCIA U3 CYMMBI U
CYMMBI U3 YHUCIIA.
Omnpenenenve NPOU3BEICHUS, €ro CYyIIECTBOBAaHHE M E€IUHCTBEHHOCTh. 3aKOHBI YMHOXEHHS (C
nokaszarenbcTBoM). OrmpeneneHue Npou3BefeHHs depe3 cymmy. OmpeneneHue 4YacTHOTO MpU JIeJICHUH
L[EJIOr0 HEOTPULATENIbHOTO YMCIa Ha HATypajdbHOE YHCJIO; €ro CYIIECTBOBAHHE U €IUHCTBEHHOCTB;
TEOPETUKO-MHOXKECTBEHHBIN CMBICIT MIPABUJI I€JICHHUSI CYMMbI U IIPOU3BEACHUSI Ha YHCIIO.

IIpakTnyeckoe 3ansATHE.
YHpa)KHeHI/IH Ha O6OCHOBaHI/Ie B paMKax TCOPCTUKO-MHOKCCTBCHHOI'O MMOAXOAA CIIOXKCHHUA U BEIYUTAHUS
HaTypaJIbHBIX YUCCJI; BBIYUTAHHUC YUCJIa U3 CYMMBbI U CYMMBI U3 YUCJIA.
YHpa)KHeHI/IH Ha PpaCKpbITUC TCOPCTUKO-MHOXCCTBCHHOI'O CMBIC/IA YMHOXCHUA LCIIBIX HCOTPHULATCIIbHBIX
YUCCII U ACJIICHHUA LCJIOr0 HCOTPUIATCIIBHOIO YHUCJIa Ha HAaTypaJIbHOC YHUCJIO, 4 TAKKC 3aKOHOB YMHOKCHHA,
paccMarpuBaCMbIX Ha MHOKCCTBC HATypPaJbHBIX 4YHCCII, U npaBujia JOCJICHUA CYMMbI Ha 4YHCIIO.
VYripakHeHusT Ha OOOCHOBAHHE TEOPETUKO-MHO)KECTBEHHOM NO3MLMHU BbIOOpa JACUCTBUS NPU PELICHUU
3a/1a4H.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.



1. Mcxons uX TeOpETUKO-MHOKECTBEHHON TPAKTOBKM OTHOILICHUS "MeHbIIIE", 00BSICHUTB, YTO: a) 2<5, 0)
0<4; B) 1<6.

2. OOBSCHUTH C TEOPETUKO-MHOXKECTBEHHBIX MO3UIMi: a) 2+3=5; 0) 4+0=4.

3. OObBSCHUTH, TIOYEMY HIDKEIIPUBEACHHBIC 3a7adyd pEIIAloTCs CiloxkeHueM. JlaiiTe HanBIIHYIO
WUTIOCTPAINIO KaXkI0TO U3 YCIOBHIA:

a) JIuma copran 8 cnuB, Huna - 4. Ckonbko ciuB copBanu Jluma u Huna Bmecrte?

6) 13 xopoOku B3sin 6 KpacHbIX KapaHjaamen u 4 cuaux. CKOJIbKO KapaHAallel B3siIi U3 KOpoOKu?

B) B mapke 8 rony6six eneii. Ux Ha 2 MeHbI11e, yem Oepes. Ckoibko Oepes B mapke?

4. OOBsiCHUTE, TOYEeMYy HUKCTIPUBEACHHBIC 33aJ]aud PEIIaloTCs JCeWCTBUEM BBIYMTAaHMS. JlaliTe HADISIIHYIO
WJUTIOCTPALUIO KAXI0T0 U3 YCIOBHM:

a) B xop3une 0b110 10 MOPKOBOK, 3 MOPKOBKH OTAANU KposmkaM. CKOJIBKO MOPKOBOK OCTAJIOCh B KOp3HHE?
0) Ha crosne 8 vamek, ux Ha 3 Gomnbiie, yeMm crakaHOB. CKOJIBKO CTaKaHOB Ha cToJie?

B) Ha BepxHeii moske mkaga 7 KHUT, a Ha HIDKHEH 4. Ha ckosibko KHHT OoJiblile Ha BEpXHEH MOJKe, 4eM Ha
HIDKHEN?

5. CdopmynupoBaTh OIpeneNeHHe MPOU3BEICHUS LENbIX HEOTPHLATENbHBIX YUCEN Yepe3 CyMMy W,
UCIIONB3YS €r0, MOKa3ark, uto: a) 2-4=8; 0) 3-1=3; B) 5:0=5.

6. OOBsicCHUTE, TTOYEMY JTaHHBIE 33/1a4U PEIIAIOTCS ACHCTBUEM JCTICHHS:

a) 12 penucox cBs3aIM B My4YKH, 1O 6 peArCcOK B KaKI0M. CKOJIBKO MOTYYUIOCH ITYYKOB?

6) 10 terpazneii pa3nanu 5 yueHuKam nopoBHy. CKOJIBKO TeTpaael MOIydni Kaxabli?

7. OOoCHYWTEe pa3IWyHBIC CIIOCOOBI PEIICHHS CICAYIONIMX 3a/1a4, JauTe WITIOCTPALUI0 KaXKIO0TO M3
YCIIOBHUIA:

a) B manty urpanu 14 neBouek u 12 ManbunkoB. OHH pa3nenuwinch Ha 2 koMaHabl. CKOJIBKO YeTOBEK OBLIO
B KaXJI0M KoMaHe?

0) PabGorHuma ynoxwna 20 sxentsix 1 30 3eseHbIX 00KaioB B 5 KOpoOOoK. CKOJIBKO OOKAJIOB OBLIO YIOXKEHO
B K@XKAYIO0 KOPOOKY, €CJIM YHCII0 OOKAIOB B KaXI0W M3 HUX OJMHAKOBO?

Tema 8. HatypanbHoe 4nc/io Kak pe3yJbTar udMmepenus seaundunbl (YK-1)
Jlexknus.
BriacHas cMbicn HaTypaJIbHOI'O 4YHCJIa KaK MCpPbI BCIMYNHBI, BCC PACCYXKICHUA BCAYT HAa INPUMEPC O,Z[HOI>’I
BEJIMYUHBI - JJTUHBI OTpe3Ka. BBOAAT MOHSATHE OTPE30K COCTOUT M3 N OTPE3KOB. 3aTEM OIMPEAEISIOT CMBICI
HaTypaJIbHOTO YMCJIA, IOJIYYEHHOTO B PE3YJIbTaTe U3MEPEHHS BEIMYMHBI (JITIMHBI OTPE3KA).

CMBICT CyMMBI M DPa3HOCTH HaTypaJlbHBIX YHCEJ, MOJYYEHHBIX B PE3yJAbTaTe HW3MEPEHUSI BEJINYUH.
Hcnonp3oBaHue NaHHOTO MOAX0Ja K OOOCHOBAaHUIO BbIOOpa AEMCTBUI CIOKEHHS U BBIYUTAHUS TPU
pEeLIeHNH TEKCTOBBIX 33]1a4 HAYAJIBHOTO Kypca MaTeMaTHKH.
CMbICT TIPOU3BEEHUSI U YaCTHOTO HATYpalibHBIX YMCEIl, MOJIYYEHHBIX B PEe3yJabTare U3MEpPEHUsl BEIIUYUH.
Bri6op aeiicTBHUsI YMHOKEHUSI U JISICHUS TPU PEIICHUH TEKCTOBBIX 3a7ad C BEIUYMHAMH C OTHOIICHUEM
"Oomnbiie B", "Menblie B".

IIpakTnyeckoe 3ansATHE.
1. YnpaxxueHust Ha 0TpabOTKY MOHATHUS TOJOKUTEIBHON CKAJIIPHON BETMUNHBL;
2 VhopaxHeHuss Ha pacKpbITUE CMBICIAa HATypaJIbHOIO 4YKCIIA, MOJYYEHHOIO B PE3YylbTare H3MEpEeHUs
BEJINYUH;
3. 3agaun Ha BBISIBICHHE CMBICIIA CIIOKEHUS, YMHOKEHHUsS, BBIYUTAHUS U JCIICHUsS HATypaJIbHBIX YHCE,
MOJIyYEHHBIX B PE3YJbTaTe U3MEPECHUS BEIUYHH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

I 1. N3mepuB nBa oTpe3ka HEKOTOPOH €IMHUIICH NTUHBI, MOJTYYUIH, YTO OAUH U3 HUX JJIMHHEE
JIpyroro B 1Ba pa3za. [locne storo enunuily JuinHbl ymeHbIIIM B 10 pa3. MI3MeHUTbCs u pe3yabrar
CPaBHEHMSI JUIMH OTPE3KOB?

2 2. Jmuna otpeska CD paBHa 24e. Uemy OyzeT paBHa JAJIMHA STOTO OTPE3Ka, €CIIA SAUHUILY
JUTMHBI €: a) YBEJIMUUTD B 2 pa3a; 0) yMEHBIIUTH B 2 pasa.

3. Haiinute nymny otpe3ka AD B caHTUMETpax, €ClIu U3BECTHO, YTO OH cocToUT U3 oTpe3koB AB, BC, CD
u:a) |AB]F2 cm, [BC]=1 oM, |[CD|I=3 cm; 6) |AB|=2 M, IBCI=3 am, |CD|=30 cwm.
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4. O6ocHylTe BEIOODP ACHCTBUI MPH PEILICHUH CIEIYIOUINX 3a1a4:
a) Mama kymnuia 5 Kr orypuosB, 2 KI' CBEKJIBI M MOMHUIOPHI. CKOJIBKO KHJIOTPAMMOB IOMHUIOPOB KyIuiIa
MaMa, €CJIM Macca Bcex oBomeit 12 kr?
0) Ha onnoii monke 30 kHuUT, Ha Apyroi Ha 7 KHUT MeHbIIe. CKOJIbKO KHUT HA JIByX MOJKaX?
B) OT npoBONOKM AnuHOW 15 M orpe3anu cHayana 2 oM, a noroMm eme 4 aMm. CKOJIbKO JEeLMMETPOB
IIPOBOJIOKU OCTAJIOCH?
r) 3a JeTO NEepBOKJIACCHUKH coOpanu 8§ KI JICKapCTBEHHBIX TpPaB, BTOPOKIACCHUKM Ha 4 Kr Oosnblie
NIEPBOKJIACCHUKOB, A TPETHEKJIACCHUKHU Ha 3 KI' MEHbILIE BTOPOKJIACCHUKOB. CKOJIBKO

KUJIOTPAMMOB JIEKapPCTBEHHBIX TPaB cOOpaIN TPEThEKIACCHUKU?

5. Mcnonp3ys moaxof K HaTYpaJbHOMY YHCITY KaK pe3yJbTaTy U3MEpEeHHUsl BEIUUnH, o0bicHUTE: a) 2 + 3 =
5, 6)4-1=3; B)3:2=6; r)10:5=2.

Tema 9. 3anuch HeJbIX HEOTPUUATEIbHBIX YHCE M AJTOPUTMBI AeiicTBuil ¢ HUMH (YK-1)

Jlekumus.
[TonstTue cucreMbl cuucieHus. Henmo3uIMoHHbIe U MO3ULMOHHBIE CUCTEMbl cuucieHus. [lo3unnoHHbIE
CUCTEMbI CUMCIICHUS, OTIIMYHBIE OT JECATUYHOM: 3allUCh YHUCET B CHCTEMax CUHCIIEHUSX C OCHOBAHHUEM p.
Apudmernueckue ASHCTBUSA, IEPEXO]] OT 3aMKCH YUCEI B OTHON CUCTEME CUHMCIICHHUS K 3aIllMCH B IPYTOH.
ANTOpUTMBI  apU(PMETHUECKUX JCUCTBUN HAA IENBIMH HEOTPUIATEILHBIMH YHCIAMU B JECATUIHON
CUCTEME CUHMCIICHUS
O BO3HMKHOBEHHMM M PA3BUTHUM 3AMUCHU LIEJIBIX HEOTPULATENIBHBIX YUCEN, 3anuch uncen B JpeBHeil Pycu.
3anuch U Ha3BaHUE YHUCET B ICCSITUYHOU CUCTEME CUUCIICHUS. ANTOPUTMBI apu(PMETUIECKUX NeUCTBUN HAJT
LUEIbIMH HEOTPUILIATEIbHBIMU YHCIAMU B JIECATUYHOW CHUCTEME CUUCIeHUs. TeXHHKa YCTHOTO H
MUCPMEHHOTO BBIMIOJIHCHUST apu(PMETUYECKUX JEHCTBUU HaJ [ETbIMH HEOTPHUIATEIHHBIMU YHCIAMH.
TeopeTnueckre 0CHOBBI MUCbMEHHBIX PUEMOB BHIYUCICHUH.

IIpakTH4eckoe 3aHATHE.
1. YopakHeHus Ha peACTaBICHUE YUCEN B Pa3IMUHBIX CUCTEMAX CUUCICHUS (MO3UIIMOHHBIX U
HEMO3UIMOHHBIX); 3aIIUCh YNCIa B IECATUYHON CUCTEME CUMCIICHUS U B MO3ULIMOHHBIX CHCTEMaX
CUHCJICHHS, OTJIMYHBIX OT JACCSATHYHOM;
2. YrpaxkHeHus: Ha 0TpabOTKy MpaBuIIa Mepexoa OT 3aUCH YUCENT B OHON CUCTEME CUHCIICHUS K 3alKCH B
JIpYroit;
3. YnpaxxHeHUs Ha OTPa0OTKy JITOPUTMOB apu(PMETHUSCKHUX ACUCTBUIA HAJ LETbIMA HEOTPUIATCIHLHBIMU
9HUClIaMd B JECATUYHON CHCTEME CYMCICHHS M PACKPBITHE TEOPETHUECKHX (DaKTOB, JIeKAIIUX B OCHOBE
JAHHBIX aJTOPUTMOB.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3anummTe B necartuyHon cucreme cuncienus: XX VI, XXI, XLIV, LXII, LXXVIII, XCV, CDXXIII,
MCDVII, MCDXIX, VDCCCLXXI.
2. 3anummTe B pUMCKoi cucteme cuucienus 24, 117, 468, 1941, 1997, 2000.
3. Hanumure Hanbonpliee TpEX3HAYHOE U IECSITU3HAYHOE YHCIIA, B KOTOPBIX BCE LU(PHI pa3IyuHBbI.
4. Cymma nu¢p ABy3HAYHOTO YHUCla paBHa 9, mpuyeM Idpa IECATKOB BIBOE Ooiblie HUGPHI SAHHUL.
Haiigure 10 4ncCIO.
5. Kaxmas nudpa nITU3HAYHOTO YMCIA HA €IUHUIYy OOJBIIE MPEabIIyIero, a cyMma ero nuudp passa 30.
Kaxkoe 310 uncno?
6. MnagmuM LIKOJIBHUKAM NpeJIoKeHa 3ajada: "3anuilid MATh YEThIPEX3HAUYHBIX YHKCEN, HCIOJb3Ys
mudpst 2,5,0,6 (omHa u Ta ke nudpa He JODKHA TOBTOPSTHCA B 3alUCH uyucia)". A CKOJIIBKO BOOOIIE
BCEBO3MOKHBIX YETBIPEX3HAYHBIX YHCEN MOKHO 3aIMCaTh, UCHONB3Ys MUPpPHI 2, 5, 0, 6 Tak, 4TOOBI OAHA U
Ta ke nudpa He MOBTOPSIIACH B 3alTUCHU Yucia?

7. 3anuIIuTe YUCIO B BUIE CYMMBI CTETIEHEH OCHOBAaHUS C COOTBETCTBYIOUIMMHU KOS UIIEHTAMU:
a) 30245; 6) 76108; B) 111012.

8. Ha mpumepe cnoxenus uucen 237 u 526 moKaxkuTe, KaKHe TEOpeTUYECKHe (PAKTHI JIe)KaT B OCHOBE
aJITOpUTMa CI0KEHHUSI MHOTO3HAYHBIX YHCET.
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9. Ha npumepe HaxoxaeHus: pazHocTH uucesn 469 u 246 npo-mumocTpUpyiTe TEOPETUUECKHE OCHOBBI
QJITOPUTMAa BBIYUTAHUS YUCEI CTOTOUKOM.

10. Ha npumepe ymHoxeHus 452 Ha 186 mNpoMUIIOCTpUPYHTE TEOPETUUYECKHUE OCHOBBI AJITOPUTMA
YMHOXEHHSI MHOTO3HAUYHOTO YKCJIa HA MHOTO3HA4YHOE.

11. Ha npumepe nenenus uucna 867 Ha 3 NPOMIUIIOCTPUPYHTE TEOPETUUECKUE OCHOBBI AJITOPUTMA JIENECHUS
TPEX3HAYHOI'0 YKCIIa OIHO3HAYHOE.

Tema 10. Aeaumocts HaTYpaabHbIX ynces (YK-1)
Jlekuus.
OnpeneneHre OTHOIIEHUS JEIMMOCTH Ha MHOXKECTBE IEJIbIX HEOTpUIATelbHbIX uncen. CBOHCTBa
OTHOILEHUS JETUMOCTH. [[€TMMOCTh CyMMBI, pa3HOCTH U MPOW3BEICHHUS 1EIbIX HEOTPUIIATEIbHBIX YHCEI.
[Tpusnak genumoctu [Tackand. [lpusnaku nenumoctu Ha 2, 3, 4, 5, 9, 25.

IIpocteie u cocraBHble uHcna. Pemero Oparocdena. BeckOHEUHOCTh MHOXKECTBA IMPOCTHIX YHUCEIL.
Haumensblee o01ee kpaTHOE W HAMOONBIINIA OOIIMI IENIUTENb YUCEI, UX OCHOBHBIE CBOMCTBA. IIpu3Hak
JETUMOCTH Ha cocTaBHOE yrciio. OCHOBHas TeopemMa apu(pMeTHKU. AJITOPUTMbI HAX0XKACHUS HAUOOIBIIETO
o011Iero IenuTeNs U Hanboplero o0Iiero KparHoro. AnroputM Epkinpa.

IIpakTH4eckoe 3aHATHE.

1. YHpa}KHeHI/IH Ha 3aKpCIIJICHUC ONIPCACIICHNUA OTHOIICHUA JCJIMMOCTH HA MHOKCCTBEC LICJIBIX
HCOTPULATCIIbHBIX YHUCCIT U €TI0 CBOI>'ICTB, a TaKXKC MMPU3HAKOB JCITUMOCTH CYMMBI, Pa3HOCTH, ITIPONU3BCACHU.

2. Pemienue 3agaHnii HAYAJILHOTO Kypca MaT€MAaTUKW, OCHOBAaHHBIX HA MPU3HAKax JIEJIUMOCTH Ha 2, 4, 5, 3,
9,11.
3. YnpaxHeHust Ha oTpaboTKy crocoboB HaxoxaeHuss HOJl u HOK.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3anummmTe oOIIMil BU YKMCell, KpaTHBIX YUCiIaMm: 3, 6, 7, 12.

2. JIoKaXXuTe, 4TO: a) CyMMa JIByX YETHBIX YHCEJ €CTh YHCIIO YETHOE; 0) CyMMa JIByX HEYETHBIX YHCEN €CTh
YKCJIO YETHOE; B) CyMMa YETHOT'O ¥ HEYETHOTO YHMCEJI €CTh YUCIIO HEYETHOE.

3. BmecTo 3Be37104€eK MOCTaBbTe HU(MPHI TAK, YTOOBI MOTYYHIIOCH YUCIIO, ACTSAIIEeCs:

a)Ha 7: 36*312, 36831%*,***326; 0) Ha 11: 234%%* kg7 waT5%%,

4. Haiigute Bce umnciia, KOTOpbIE IPU JEJIEHNUN Ha 3 AArOT OCTATOK 1, a IpH J€JIEHNN Ha 5, 1al0T OCTaToK 3.
5. SBnsiercst mu uncio 375 oOmmM KpaTHBIM gucen: a) 125 u 75;6) 85 u 15?

6. Bepubl nu 3amumcu: a) D(32,8)=8, K(32,8)=32; 6) D(17,35)=1, K(17,35)=595; B) D(255,306)=17,
K(255,306)=78030.

7. Haiimure K(a,b), ecau m3BectHO, uto: a) a=47, b= 105 u D(47, 105)=1; 6) a=315, b= 385 u D(315,
385)=35.

8. Haiigure mudpsr a u b yucna 72a3b, eciiu U3BECTHO, YTO 3TO YHCIIO ACTUTCS Ha 45.

Tema 11. Paciuupenue MHOKecTBa HaTypaabHbIX uyncen (YK-1)

Jlexknus.
[IepBoe pacmmpenue nousaTus o uncie. Llensie yncna.
O6mas 3aaua pacmmpenust moHATus yucia. [loctpoeHre MHOKeCTBA LIETBIX YUCET KaK Map HaTypajbHBIX.
TpeboBaHusi K HOBOMY MHOXKECTBY LI€JIbIX UHCEN, CPAaBHEHHE LIETIbIX YHCe,
apudmeTryeckue ornepanui U UX CBOWCTBA.
[TonmokuTenbHbIE, OTpUIATEIbHBIC IIE€NbIe YWCIa, HYylIb, a0COmOTHas BenuumHa uucia. CBoiicTBa
MHOXXECTBA LIENIBIX YMCENI U UX FeoMeTpuyecKas UHTeprperanus. PelieHne HeompeaeneHHbIX YpaBHEHUN
BHJIa ax + By = C B LI€JIbIX yuciax (MeTtoaoM airoputma EBkinna).
Pammonaneubie uncna. [lonstre apoou. J[pods kak pe3yiasTar u3MepeHus JUITHHBI OTpe3ka. OOBIKHOBECHHBIC
OpoOu: TpaBWIbHbIE, HEMpPaBUIbHbIE, CMEIIAHHbIE, paBHOCWIbHbIE. (OCHOBHOE CBOWCTBO JpOOH.
PammonansHoe uymcio. CBOWCTBa OTHOIICHHSI «PaBEHCTBa» ApoOeil. ApudmeTndeckue IeUCTBUS Ha
palMOHAIBHBIMM YHCIAMU. 3AKOHBI CIIOKEHHSI U YMHOKEHHA. CBOMCTBA MHOKECTBA PAllMOHAIBHBIX YHCEL.



Hecstuunbie 1pobu. [loHsTHE U CBOWCTBA NECATUUHBIX IpOOEH. ANTOpUTMBI apupMETHYECKUX IeHCTBUI
HaJ HUMU. ParrioHanbHble yuciia Kak OECKOHEUHBIE JIECATHYHBIE nepronudeckue npoou. [IpeodbpazoBanus
OECKOHEUHBIX MEPHUOANYECKUX AECATUYHBIX ApOOei B OOBIKHOBEHHEIE.

JlelictBurenpHble yncna. [loHsaTre nppannoHaabHOro uyKciia. beckoHeuHbIe NeCATUYHBIE HEEPUOAUYECKHE
npobu. M3MepeHue JIMHBI OTpe3Ka HECOM3MEPUMOT0 C EMHUYHBIM OTpe3KoM. ApudmMeTndeckre AeCcTBUS
HaJ 1eHCTBUTEIIbHBIMHU YUCIaMU. 3aKOHBI CIIOKEHUS U YMHOKEHHUSI.
MHOX€eCTBO JIEWCTBUTENIbHBIX YMCENI: AKCHOMBI CIIOXKECHHS, YMHOXXEHHs, MOpPSAJIKa, HEMPEPbIBHOCTH
(momuotel). CBOWCTBA  MHOXECTBA  JEUCTBUTENBHBIX YHCEI. leomeTpuueckas HHTEpIpeTalus
JNEUCTBUTENBHBIX YUCET.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus: Ha OTPaOOTKY MOHATHUS [EJIOT0 YKCia, CBOMCTB MHOXKECTBA LIEIBIX YUCENT U UX
TreOMETPUUYECKYIO UHTEPIIPETAINIO; 3aJaHHUS HA CPABHEHHE IEJTBIX YUCEI, BBITIOTHEHUE aprU(PMETHUECKIX
onepanuii HaJl HEJIbIMHU YHUCIaMU.
2. VYhnpaxHeHus Ha OTPaOOTKYy IOHATHUS PalMOHAIBHOTO 4YHCIa, IpoOW, OTHOIICHHUS "paBeHCTBA" Ha
MHOXECTBE JIpo0eil; ympakHEeHUs Ha OTpabOTKy aJropuTMOB apUPMETHUECKHX JAEeUCTBUN Hal
paloHaIbHBIMU YHCIAMHU.
3. YopaxxHeHus! Ha 3aKpeIICHUE MOHATHS IEUCTBUTENILHOTO YKCIIa, €r0 TE€OMETPUUECKON MHTEPIIPETaLIUN;
YOpaXHEHUS HAa OTPa0OTKYy 3aKOHOB CIIOKEHUS W YMHOXXCHHS JIEHCTBUTENBHBIX YHCEIl U CBOWCTB
MHOXXECTBA JCHUCTBUTEIBHBIX YUCEN.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. [InuHa oTpe3ka Mpu eJUHUYHOM OTpe3Ke € BeIpaxkaeTcs ApoObio 8/3. Kak Moria momy4uThes Takas
IpoOb MPU U3MEPEHUU OTpe3Ka X?
2. BeiOepuTe eqUHULLY JUIMHBI U TIOCTPOITE OTPE30K, JJIMHA KOTOPOTO BRIpaskaeTcs apoosto 15/4, 17/3, 4/7.
3. [IpuBenuTe ApobM K HaMMeHbIIeMy o0meMy 3HameHaremto: 1/3 u 1/102; 7/16 u 5/844.
4. JToxa)xuTe, YTO OTHOLIEHUE "MEHbIIEe" Ha MHOXKECTBE MOJIOKUTENbHBIX PAllMOHAIBHBIX YHUCEIT SIBISETCA
OTHOIIECHUEM TOPSJIKA.
5. Haiigute Tpu ApoOu, KOTOpBIE 3aKII0YEHBI MEeXay podsamu 1/5 u 1/3.

Tema 12. Aaredpanyeckue Bpipazkenns (YK-1)

Jlexknus.
OcHoBHbIe TIOHATHS. Buapl anredpandeckux BeIpakeHUW. JlomycTHMble 3Ha4YeHus nepeMeHHbIX. O0macTh
orpenencHus anredbpandeckoro BbIpakeHUs. [IOHATHE TOXIECTBEHHOTO MpeoOpa3oBaHMs BBIPAKEHUS.
ToxxnectBo. llenble panoHanbHble BbIpakeHUs. [IpuBeeHME MHOTOYWIEHOB K CTaHAAPTHOMY BHIY.
PaznoxxeHne MHOrOYJIEHOB Ha MHOXUTENU. Pa3lioKeHuWe KBAaJpaTHOIO TPEXWICHA Ha JIMHEUHBIE
MHOXXHTEJIH.
JlpoOHO-palimoHanbHble BbIpakeHUs. PanuonanbHas aApoOb M ee OCHOBHOE cBOHCTBO. CokpaiieHue
panmoHanbHBIX qpobeit. [IpuBenenne parmoHanbHBIX ApoOel k o0meMy 3HaMeHareno. lIpeoGpa3oBanue
palMOHATBHBIX BHIPAXKEHUM.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus: Ha HaXOXKIEHUE 00JIACTH OTMpeIeIeHHUs U 00IacTH AOIMyCTUMBIX 3HAYCHHIA
anreOpanvaecKoro BhIPasKCHUS;
2. PemieHue 3aa4 Ha J0Ka3aTeIbCTBO TOXKIECTB, MPEOOPAa30BaHUsS MHOTOYICHOB, COKpaIleHUEe Apobdel u
peoOpa3oBaHus PAIMOHATBHBIX BRIPAKEHUH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. YKaxxute MHOKECTBO JOMYCTUMBIX 3HAYEHU MEPEMEHHOM B CIIEIYIOMINX BhIPAKCHUSIX:
a) ;06 5B 1) A
2. Kakue n3 cienyromux BbIpaXeHU UMEIOT CMBICII, €CJIM pacCMAaTPUBATh UX HA MHOYKECTBE HaTypalbHBIX
YHUCeN:
a) (135+67)-12; 0) (135-217):2; B) 362:4.
3. BrisicHuTe, SBISAIOTCS U BhIpakeHUs 3(4-x) U 12-3X TOXKIECTBEHHBIMU Ha MHOXecTBe a) {1,2,3,4}; 0)
JNEUCTBUTENBHBIX YUCET.
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4. CocTaBbTe BBIPAKEHUS JIJISl PEILICHUS CIEAYIOIINX 3a/1a4:

a) Ilnomane mpsMoyronpbHMKa paBHa 28 M2, a OooHA M3 €ro CTOpoH a M. Uemy paBeH NEpPUMETP
MPAMOYTOJIbHUKA?

0) OHa MaITMHUCTKA TIeYaTaeT B yac a CTPaHMIL, a Ipyras b cTpanHuil. 3a Kakoe Bpemsi, paboTasi COBMECTHO,
OHU TIeperneyaTaroT pyKonuch, coaepkailyo 834 cTpaHulibl?

5. YaitHbIil cTakaH CTOUT a pyOJieH, YaitHas Joxka b pyoneid. Y xo3siiku ecth k pyoneit. PemenusmMu kakux
3a/1a4 MOTYT OBITh ClIeayrolue BeipakeHus: a) k-(3a+5b); 6)(5a):(2b).

Tema 13. YpaBHenus u HepaBencTBa (YK-1)

Jlexknus.
VYpaBHeHust ¢ ofHOW mnepemeHHOW. OrmpeneneHue ypaBHeHMs. KopHu ypaBHeHus. PaBHOCHMIBHOCTB
ypaBHeHUl. JIMHEeNHbIe, KBaApaTHbIE ypaBHEHUA. Teopema Buera. YpaBHeHuUs, copepKaliue NEPEMEHHYIO
nmox 3HakoM monyns. Ilonstue cinenctsus ypaBHeHHs. IIocTOpoHHHME KOpHU. YpaBHEHMs C IIEPEMEHHOH B
3HameHarene. OOnacTb OnpeneneHus: ypaBHEeHuSI.
PanvonanbHble ypaBHeHus. PelleHHe ypaBHEHHs METONOM PA3JIOKECHHUS JIEBOM YacTH HA MHOXKHUTEIIH.
Pemenue ypaBHEHUI METOOM BBEACHUS HOBOU IIEPEMEHHOM. bUKBagpaTHbIE YpaBHEHMUS.
HepaBenctBa ¢ ogHON nepeMeHHOH. OCHOBHBIE IOHSTHS, CBA3aHHBIE C PEIICHUEM HEPABEHCTB C OIHOMU
nepeMeHHOH. PaBHOCHIbHBIE HEpaBeHCTBA. TeopeMbl O pPaBHOCHIBHOCTM HepaBeHCTB. [paduueckoe
peleHre HEpaBEeHCTB ¢ OJHOM mepeMmeHHoW. HepaBeHcTBa BTOpoil cremenu. Ipaduueckoe perieHue
HEpaBEHCTB BTOpoM creneHu. HepaBeHcTBa ¢ MoayisaMu. PelieHne panMoOHalIbHBIX HEPABEHCTB METOAOM
MHTEPBAJOB.
Cucrempl ypaBHEHMII U HepaBeHCTB. [IOHATHME CHUCTEMBI M COBOKYNHOCTH ypaBHEHHMH. PaBHOCHIBHOCTH
CUCTEM ypaBHEHUNH. OCHOBHBIE METO/IbI PELICHUS CUCTEM YpaBHEHUIA.
[ToHsATHE cHCTEMBI U COBOKYITHOCTH HepaBeHCTB. [ paduueckoe perieHne HepaBeHCTB U CHCTEM HEpaBEHCTB
C ABYMs [IEPEMEHHBIMU.

IIpakTH4eckoe 3aHATHE.
VYipa)kHEeHUs Ha yCTaHOBJICHUE PAaBHOCWIBHOCTH YPAaBHEHUH; PELICHUE YPABHEHUH, CONCPKAIINAX
IIEPEMEHHYIO I10]] 3HAKOM MOZYJs. Penienne ypaBHEHNI METOAOM Pa3JIOKEHUS JIEBOM YaCTH HA
MHOXHTENU. Perenne ypaBHEHUI METOZI0M BBEICHHSI HOBOU IepeMeHHOM. Penrenne OuKBaapaTHbIX
YpaBHEHUM.
[IpakTnyeckue 3aaHus Ha OTPaOOTKY HaBbIKAa PEIIEHUs HEPABEHCTB C OAHOM NEPEMEHHOM pa3IMYHBIMU
METOlaMH, TIpa(UUEeCKOro pelIeHUuss HEpaBEHCTB BTOPOM CTENEHH, HEPABEHCTB C MOAYISIMH U
palMOHAIbHBIX HEPABEHCTB.
VYropakHeHuss Ha OTpaOOTKy MOHATUH CHCTEMBl M COBOKYINHOCTH YPaBHEHHH M HEpaBEHCTB U HX
PAaBHOCHJIBHOCTH; PELICHUE CUCTEM U COBOKYITHOCTEH YPABHEHUN U HEPABEHCTB Pa3JINYHbIMU METOAAMM.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. Pemure ypaBHEHUS, UCTIONIB3YS B3aUMOCBS3h MEXTy KOMIIOHCHTAMH M pe3yJIbTaTaMu JEHCTBUM: a) (X +
70) x4 =328; 06)(85x+765):170=98; B)(x—13581):709=306.
2. Pemute panioHalbHbIE YPABHEHUS
a) 0) 7x-x2=0; B) ;r) ;
n) [x|[+2 =4 ¢)
3. Pemmre HepaBeHCTBa
a) 1l +x-2x2<0; 0) 5x—1)2-3x)(x+3)>0; B) [x+ 1| <4.
4. Pemmuth cucTeMbl ypaBHEHU:

a) 6) B

5. Pemute cuctemMbl HEPABEHCTB:
a) 0)
6. PemmTe COBOKYITHOCTh HEPABEHCTB:

a)



18
Tema 14. OcHoBHble noHsATHS reomeTpuu (YK-1)
Jlexknus.
Hctopudeckue cBeneHUsS O BO3HHUKHOBCHHMHM W DPa3BUTUU TeoMmeTpuu. Dunocodckre MKOIBI U UX
npeacraButeny. Cucremaruzanus reomeTpuueckux 3HaHuid B "Hawamax" EBknmma. Akcuomaruka
eBKJIM10BOM reomeTpun. [Ipobrema 5 mocrynara eBkin0Boi reomerpun. I eomerpus JlobaueBckoro.

OO0 akCMOMAaTHYEeCKOM CTPOSHHH Kypca TeoMeTpuu. [IOHSTHS aKCHOMBI, TEOPEMBI, JOKa3aTelIbCTBA.
OcHOBHBIE TeOMETpUYECCKUE (POPMBI: TEOMETPHUUECKOE TEII0, MOBEPXHOCTh, JIMHUS, Touka. [IpencraBneHne
00 m3MepeHusix reomerpudeckux Gopm. ['eomerpuaeckue Gurypsl.

IIpakTH4Yeckoe 3aHATHE.
W3 nctopun BO3SHUKHOBEHUS U Pa3BUTHUSI TEOMETPHUH.
OTKpbITHE HEEBKIIUIOBOI T€OMETPUH.
Esxiug u ero «Hauamnay.
W3 uctopun BOZHUKHOBEHUS U Pa3BUTHS MPOECKTUBHON r€OMETPUH.
W3 nctopun BOSHUKHOBEHUS U Pa3BUTHUS TOMOJIOTHH.
Teopus Diisiepa 0 MHOTOIpaHHHUKAX.

NNk W=

O pazBuTHH reoMeTpun: reomeTpust JlobaueBckoro.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

1. BeisicHUTB, KakO¥ BKJIaJ BHECIHU CIIEIyIONTHE yUeHbIe B pa3Butre reomerpun (Panec, [Tudarop, EBkiun,
Apxumen, Menenaii, P. Jlekapt, XK. [le3apr, JI. Diinep, I. Monx, XK. [Toncene, XK. /I’ Anam6ep, H.H.
JloGaueBckuit, J1. T'unbbept, A. bonbsii, K. T'aycc, b. Puman, U. JIuctusr, I1.C. Anexcanapos u 1p.);

2. [IpenocTaBuTh pelIEHUE TPEX 3HAMEHUTHIX T€OMETPUUECKUX 33124 JPEBHOCTH.

Tema 15. 'eomerpuueckue ¢purypsl u ux csoiicrsa. [locrpoenue reomerpudeckux guryp
(YK-1)
Jlekumus.
OcHoBHbIe TeomeTprueckue Gopmbl. [ToHsATHE TEOMETPUIECKON (PUTYPBI.
OcHoBHBIE CBOWCTBa reomeTpuueckux guryp. Orpesok. Jlyd. Yron. ['pagycHast Mepa yria. napajuieiabHbIe U
NepneHauKyaspHble npsiMple. OKpyXHOCTh M Kpyr. LleHTpasnbHble n BnucaHHble yribl. KacarenpHas k
OKPY>KHOCTH.
MHOrOyrojapHUKM:  BBITYKIbIE M HEBBIIYKIBIC, IIPABWIBHbIC. DBHEMHWI yrol MHOTIOYIOJIBHHKA.
MHOroyrojapHUKA BIUCAaHHBIE B OKPY)KHOCTb M OIMCAHHBIE OKOJIO OKPYKHOCTH. Pammyc OKpyXHOCTH,
BIINCAaHHOM B MHOTOYTOJIBHUK M OIIMCAaHHOM OKOJIO MHOTOYTOJbHHKAa. TPEyroJIbHHKM M HX OCHOBHBIC
F€OMETPUYECKUE CBOMCTBA. UEeThIPEXYTOJbHUKN U UX TEOMETPUYECKUE CBOMCTRA.
I'eomeTpHuueckue MOCTPOEHUs Ha IIIOCKOCTH
OOue akCMOMBbI KOHCTPYKTHBHOM TeéOMETpHHM. AKCHOMBI LIMPKYJIS M JTUHEWKH. 3a7add Ha MOCTPOCHHE.
MeTtonuka penieHus 3aad Ha IOCTPOEHHUE.
Merton nepecedenust puryp. MeTon reoMeTpudecKux npeoOpa3oBaHuii. AnreOpandeckuii MeTo/| pereHus
3aJ1a4 Ha MOCTPOEHHUE. 3a/]aul Ha IOCTPOECHNE HEPA3pELIMMbIE LIUPKYJIEM U JIMHEHKOM.
MHuororpanHukd u ux Buabl. Teopema Jlekapra — Diinepa o MHOrorpanHukax. HW3o0paxkeHue
MIPOCTPAHCTBEHHBIX (UTYp Ha IUIOCKOCTH.
IIpakTH4eckoe 3aHATHE.
1. IlpakTuyeckue 3ajaHus Ha OTPAOOTKY HaBbIKA IPUMEHEHUS CBOMCTB F€OMETPUYECKUX QUTyp MpU
pEIIeHNN 3a1a4.

2. [IpakTudeckue 3aaHus U yIpaKHEHUS Ha 3JIeMEHTApHBIE MOCTPOEHUS C TIOMOILBIO LIUPKYJIS U JIMHEHKH;
3aJlaid Ha TIOCTPOCHHME pa3IMYHbIMM METOJaMHU; NpPHUMEphl 3a/Jad Ha MOCTPOEHHE, Hepa3pelnMbIX
LIUPKYJIEM U JTUHEUKOM.

3. [IpakTrueckue 3a1anus Ha OTPaOOTKY HaBbIKa H300paKEHUS IPOCTPAHCTBEHHBIX (DUTYP HA MJIOCKOCTH.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1. lokaxuTe, 4TO MapauieaorpaMm, JTUaroHaId KOTOPOTo MepreHANKYISPHBI, SIBISIETCS POMOOM.

2. Jlokaxute, 9TO CpeIHsS TUHUS TPANEeIuy apajuiebHa OCHOBAaHUSIM U PaBHA UX MOJIYCyMME.



3. Jlokaxwure, 4TO OTPE30K MPSAMBIX, COCAMHSIONIMX CEPEAMHBI CMEXHBIX CTOPOH paBHOOEIPEHHOU
Tpanenuu, 00pa3yrT poMo.

4. B tpeyronsauke ADB yron D pasen 90°. Ha nponomkenun croponsl AD otnoxen orpezok DC=FD
(rouka D nexut mexny Toukamu A u C). Jlokaszars, uto TpeyroibHuKk ABC paBHOOE I pEHHBIN.

5. CTopoHa npsiMOyrojibHHKa paBHa 4 cM 1 00pa3yeT ¢ AuaroHansio yron 60°. Haiitu 3Ty quaroHans.

6. Cropona kBajpara paBHa 4 cM. BeIUMCIUTH IUIMHY OKPYXKHOCTH: |)BIHMCAHHOW B HETO; 2) ONMHWCAHHOU
OKOJIO HETO.

7. IocTpoiiTe ¢ MOMOIIBIO ITUPKYJIS U JIMHEHKNA CyMMY U Pa3HOCTD JIByX JAHHBIX: a) OTPE3KOB; 0) yIJIOB.
8. an tpeyronsauk ABC. [locTpoiiTe npyroi, paBHblil eMy TpeyroiabHUK ABD.

9. Ilonp3ysACh TOJBKO MHUPKYJIEM U JTMHEHKOW MOCTPOMTE: a) MPSIMOYTOJBHHUK MO JUArOHAIM W OIHON W3
CTOpOH; 0) KBaJpaT CO CTOPOHOH p; B) KBaApaT, AMArOHAIh KOTOPOTO 3ajaHa.

Tema 16. [Ipeoopa3zoBanus miockoctu (YK-1)
Jlekumus.
[TonsTue npeoOpazoBanust mwiockocTu. [loHATHE TreoMeTpUUEecKOro Mpeodpa3oBaHus SBISETCS OTPAKEHUEM
npeoOpa3oBaHuil (PU3MUECKUX TeJ, KOTOpble MOXXHO HaOMIomaTh B peaibHOW >KUM3HU. TOXKIECTBEHHOE
npeoOpazoBanue. Kommnosuius npeoOpazoBanuid. [IBHKEHUS MIIIOCKOCTH M PAaBEHCTBO (puryp.

OceBas cummerpus. Ilonsatue oceBoii cummerpun. Teopema O TOM, YTO OceBasi CUMMETPHS SIBISETCA
JBHYKECHUEM.

IIoBOPOT IUIOCKOCTH BOKPYI JaHHOM TOYKM HA JAHHBIM yroJI: IOHATHE, TEOpEMa O TOM, YTO IIOBOPOT
IJIOCKOCTH HA JTaHHBIN YOIl ABIsETCA ABUKEeHUEM. L{eHTpanbHas cuMMeTpus.

[TapasuienbHBIN IEPEHOC. CBOKCTBA MapajuIeIbHOTO IIepeHoca. Teopema 0 TOM, 4TO napallebHbIN IEPEHOC
Ha JJaHHBIN BEKTOP SIBJIACTCS IBUKCHHUEM.

CummeTpusi reOMeTpUIecKiX (GUryp: OpHAMEHTHI, OOpPAIOPHI, TAPKETHI.
T'omoTteTus - mpeoOpa3oBaHue MIIOCKOCTH, HE ABJIAIONMEecs ABkeHrneM. CBONCTBA TOMOTETHH.
IIpakTH4eckoe 3aHATHE.
1. Jloka3areabCTBO TEOPEM O TOM, UTO OCEBas CHMMETPHSI, TOBOPOT U MapajlieIbHbIA NEPEHOC SBISIOTCS
JBUKCHUSIMH.
2. B3auMHO€ pacmnofioKeHUE MPSMBIX U IIJIOCKOCTE B TPOCTPAHCTBE.
3. YpaxkHeHus Ha TOCTpOeHHe HUTYpP, CAMMETPUYHBIM OTHOCUTEIBHO TOYKH, OCH.
4. YpaxHeHHUs Ha MOCTPOCHUE TEOMETPUIECKUX (DUTYp TTOBOPOTOM Ha 3aJIaHHBIN yTOJI.
5. YrpaxHeHHsI Ha TOCTPOEHHE T€OMETPHUECKUX (DUTYp MapauIeIbHBIM IEPEHOCOM Ha 3aJaHHBIH BEKTOP.
6. [Toctpoenne roMOoTeTUYHBIX PUTYD € 3aAaHHBIM KOA(DOHUIIMEHTOM TOMOTETHH.
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

1. Hdansr Touku X1(1;3), X2(1;6). [TocTpoiite oTpe3ok X3X4, cummeTpuaHbId X 1X2 OTHOCUTEIHHO
NPAMOM p: Yy=X U HAAUTE KOOPJUHATHI €r0 KOHIIOB.

2. TloctpoiiTe OTpe30K, CUMMETPUYHBIA OTpe3Ky XY, oTHocuTenbHO IieHTpa O, eciam: a) touka O
MPUHAISKUT TIpsiMoit XY; 0) Touka O He mpuHAIISKHUT Tpsimont XV.

3. Haitgute nmusbl otpe3koB XY u X1V1, ecnim X1Y1 momydeH B pe3ysibTare OCEBOM CHUMMETPUH
OoTHOcHUTENbHO TipsiMoit p, XX1=4, YV 1=6. B cinyuae, ecmu 1. X, V, O(Touka nepecedenuss XX1 u p) He
JIe’)KaT Ha OMHOM MPpsIMOH, paccTostHUE Meky psiMbIMH XX 1 u YY1 paBHo 2.

4. Touka X1 nmonydeHa B pe3yaprare 1moBopora Bokpyr T.0 Ha yron B 60 rpagycos. Haligure pacctosiHue
Mexay Toukamu X u X1, ecnu paccrostHue oT Toukd O 10 Touku X paBHO 4cM.

5. Jansl Touku X,V,Z. IToctpoiite Touky Z1, KOTOpasi NOIy4yaeTcss U3 TOUKU Z MapajuieIbHbIM IEPEHOCOM
Ha BEKTOp XV.

6. IlocTpoiite pasHOcTOpoHHMM TpeyronbHUK ABC M TpeyroiabHHUK, €My FOMOTETUYHBIN, €CIM FOMOTETHUS
uMeeT: a) HeHTp A u koa¢p¢unueHt 2; 6) nentp B u kosapdumuent 1/2; B) nearp C u kodappumuenr -2.

Tema 17. 'eomeTpuueckue Teia U uxX u3oopaxenue Ha miockoctu (YK-1)
Jlekumus.
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OCHOBHBIE TOHSATHS CTEPEOMETPHM: TOUYKA, INpsiMasi, IUIOCKOCTb. B3anMHOE pacroyioKeHUE NPSIMBIX U
IUDIOCKOCTEM B mpocrpaHcTBe. lIpusHak mapamuienbHOCTH  HpsAMOM M INIOCKOCTH.  [Ipm3Hak
NEPIEHAUKYIAPHOCTH IPSIMOU U MIIOCKOCTH. [IpU3HaK nepneH uKyIspHOCTH ABYX IUIOCKOCTEH.

MHuororpaHHuk# ¥ X BUbL. [Ipu3Ma, mupamMuia u npaBuiia UX U300paxeHus Ha MIockocTu. [IpaBunbHbIE
MHOTOTpaHHUKH. Pa3BepTka MHOTOTPaHHUKOB.

Tena Bpamenust. {unuuap, KoHyc, 1ap: OCHOBHBIE CBOMCTBA U MpaBUJIa X U300paKeHUs HA MIIOCKOCTH.
IIpakTH4Yeckoe 3aHATHE.

1. BzauMHO€ pacnonokeHue IPSIMbIX U TIJIOCKOCTEW B IPOCTPAHCTBE.

2. YipaskHeHus Ha IOCTPOEHUE MHOTOTPAHHUKOB Ha MJIOCKOCTH.

[98)

. YIpa)kHeHUs Ha MOCTPOEHUE TeJl BpallleHUsI Ha MIIOCKOCTH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. Onpenenuth BU IPU3MBI, €CJTH Y Hee: a) 8 BepmuH; 0) 15 pebep; B)10 rpanei.
. MoxeT i1 nupaMuia UMeTh: a) 7 BepiuH; 0) 9 pedep; B)21 rpann?
. [TocTpouTh pazBepTKy NpsIMOTo KPyroBOIro IMJIUHIPA.
. 1306pa3uth mpsiMyro Mpu3My, OCHOBAaHUSIMH KOTOPOH SIBIISIFOTCS IPABUIIBHBIC IECTUYTOIBHUKH.
. I300pa3uth mapasienenure;;
. 1300pa3uth mpamibHy0 MHpaMUIy, OCHOBAHUEM KOTOPOU SIBISETCS KBaparT.

~N N kW N -

. Beimykiibrit MHOTOTpaHHUK MMeeT 6 BepiiuH U 8 rpaHeil. Haiiaure uncio pebep u m3o0pasuTe STOT
MHOTOTPaHHHUK.

Tema 18. 'eomeTpuueckne Beanuunbl (YK-1)
Jlexknus.

AKCI/IOMaTI/I‘ICCKOG onpeneneHHe IIOHATUSA BCJIMYUHEIL. PastquIe IIoAXO bl K onpeﬂeﬂeHmo
a,Z[III/ITI/IBHO-CKaJISIpHBIX BCJIIMYUH. OCHOBHBIG CBOﬁCTBa CKaJISIpHLIX BCJIMYHH. HOHHTI/IG 06 I/IBMepeHI/II/I
BeJIMYuH. 13 nucropun pazButus cucteMsl Mep. MexayHapoaHas CUCTEMA €UHULL

JlnuHa otpe3ka, €€ OCHOBHBbIE CBOMcCTBAa. M3mepeHue niauHbl oTpe3ka. CTaHIapTHBIE €IUHUIBI JIJIMHBI,
COOTHOIIICHHS MEXTy HUMHU.

['eomeTprueckue BeTMYMHBI, pacCMaTpUBaeMble B HAYAIBHOM KypCce MaTeéMaTUKH

JnuHa oTpe3ka, BenuuumHa yria.  [lmomane ¢urypsl. CrocoObl u3MepeHus Iuiomanen ¢uryp.
PaBHOBENMKOCT, W pPAaBHOCOCTABIEHHOCTh  Quryp. Bplumcnenue miomaneil  npsMOyrojbHHKA,
TPEyrojbHUKA, Tpaneuud. ENUHUIBI H3MepeHnsl TUIOINAAeH M COOTHOIIEHHUS Mex 1y HUMH. OObeM Tena u
€ro U3MepeHHue.

IIpakTH4eckoe 3aHATHE.

1. YopaxxHeHus Ha 3aKpeIIeHNE MOHITHS CKaJIsIPHOM BEJTMYMHBI U €€ CBOMCTB, U3MEPEHUS BEJIMYMH; Ha
MePEeBO SAUHUI] U3MEPEHUS BEJIMYUH B MEKYHAPOJHON CUCTEME EIMHMUII.

2. YnpaxHeHHs Ha OTPaObOTKY TEOPETHUYECKUX OCHOB HAXOXKICHUS JIJTMH OTPE3KOB U TIOCTPOCHHUE OTPE3KOB
3aJaHHON JUTHHEI

3. YmpakHeHusi Ha paclo3HaBaHWE BEJIMYMH, PACCMaTPHUBAEMbIX B HAYAJIbHOM Kypce MaTreMaTHKU U UX
M3MepeHHe; Ha BhIYMCIICHHE IIomaaei Gpuryp u oobeMoB Tell.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. IInouiaap NpsAMOYToJabHUKA paBHA 12 ¢M2, JUIMHBI €70 CTOPOH BBIPAXaOTCSl HATypajJbHBIMU YHCIAMHU.
CKOJIBKO pa3iaMyYHbIX IPSIMOYTOJIBHUKOB MOYKHO ITOCTPOUTH COIVIACHO 3TUM YCJIOBUSAM?

2. InuHBI CTOpOH mnapajuienorpamma 5 u 12 cM, a BbICOTa, IPOBEAECHHAs K MEHbLIEH cTopoHe, 10 cMm.
HaiinuTe BBICOTY, IPOBEACHHYIO K OOJIbINEH CTOPOHE MapaieorpaMma.

3. Pebpo nanuoro ky6a pasHo 1/3 pebpa emuauanoro kyb6a. Uemy paBeH 00beM TaHHOTO KyOa?
4. Haiiti 00beM MpaBHIIBHON YETHIPEXYTOJIBHON MTPU3MBI, CTOPOHA KOTOPOH 5 €M, a BhICOTa § CM.
5. Kak u3meHuTcst 00eM MpsSMOYTOJILHOTO Mapauieenumesia, eCiu

a) OJIHO W3 €T0 U3MEPECHHI YBEIIMYUTH B 2 pa3a;

0) 1Ba ero M3MEPEeHUs] YMEHBIIUTD, KAKI0€ B 2 pasa.
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4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

4 cemecTp
nocermaeMocTs — 10 6amioB
TEKyIIUi KOHTPOJIb — 60 6aioB
KOHTPOJBHBIE Cpe3bl — 2 cpesa: 20 6amios, 10 6amion
npemMuaibHbie 0amisl — 20 6ayIoB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

21

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka NpoBeAECHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJist | 0asuioB
/ cpe3sl
1. | MuoxectBau | KoHTpons 20 9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
oTepaluy Haj Has 0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
HUMH pabora OoJiee OTHOTO HEAoUeTa.

7-8 0ajIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOIYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OXHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPAaBUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK 10-
MyCTUII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OIIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLIHOOK, HO
MPY HAJTMYUH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJIOYeTOB Wi Ooinee 3 rpyObIx
OHINOOK
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CooTBeTCTBUS U
OTHOIIIEHUS

Kontpons
Has
pabora
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9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

ONEMEHTBI
KOMOWHAaTOPUKHU
Y TEOpUH
BEPOSITHOCTEH

10(xoHTp
O0JILHBIN

cpe3)
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9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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OneMeHThI
MaTeMaTH4eCKO
¥ JTOTHKU

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

Maremaruuecku
€ IIOHATUS U
YMO3aKIIOUCHHUS

Kontpons
Has
pabora

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[Ipoxoxxnenne  tectupoBanusi (10 Bompocos).

KoanuectBo

HAYUCISEMBIX OalioB OMMpeACIACTCA KOJIUYCCTBOM MPABUIIBHBIX

OTBCTOB Ha BOIIPOCHI.

ITocemaeMocThb

10

10 6annoB — cryaent nocetuna Bce 100%
3aHATUN

7-9 GanIoB — CTYJCHT MOCETHIT HE MEHEe
80% 3ansTuit

4-6 6a/IOB — CTYJICHT IMMOCETUII HE MCHEE
50% 3ansaTUl

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3anaTuit

Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, 0aJUThI HE HAYUCIISIOTCS
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7. [IpemuansHbie OaIITBI 20 MyOIUKAINS CTAThH MO TEMATHKE B paMKaX JAUCIUILIHHEI,
ydacTHe C JOKIaJOoM B KOH(EpEeHIMH IO TeMaTHKEe H3y4aeMOu
JTUCITUTUTAHBI
8. |WnpuBuayanbHbIe 3a1aHUS, 30 Jlo6op: CTYOEHT MOXET MPeNOCTaBUTh BCE 3aJaHMsl TEKYLIETO H
C TMIOMOILBIO0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIBHBIE CPE3BI
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OB
9. Hroro 3a cemectp 100
5 cemecTp
* moceniaemocts — 10 6amnoB
*  TeKyLMH KOHTpoJb — 60 OanoB
* KOHTpOJIbHBIE cpe3bl — 2 cpe3a: 10 6amios, 20 6amios
* npemuanbHble 6amiel — 20 6amIoB
Pacripenenenne 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOis | Oamios
/ cpe3sl
1. |Axcuomarmueck | KonTponn 10 9-10 6amToB — CTYIEHT BHITIOIHUI PadoOTy
0€ TIOCTPOCHHUE Has 0e3 omuOOK M HEMOYETOB, IOITYCTHII HE
MHOXXECTBa pabora 0oJjee OAHOTO HEAoYeTA.
HaTypaJbHBIX U 7-8 GaIIOB — CTYICHT BBITTOJIHUI paboTy
EJbIX MOJTHOCTbHIO, HO JOMYCTHII B HEH He Oolee
HEOTPHIIATEITHH OITHOM HETPYyOOii OIMOKHU M OMHOTO HEZO-
BIX YHCEI 4era, Uiy He OoJiee ABYyX HEJ0YETOB.

5-6 6aJITIOB — CTYACHT NMPAaBUIILHO BBITTOJ-
HWI He MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee ABYX IPyOBIX OIMHOOK,
iy He 6oee omHOM Tpy0oit M OgHOU He-
rpy0oii OIMMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX ONIHOOK,
WU OHOU HEerpyOOH OMMOKY M TPEX He-
JIOYETOB, MJIH MTPHU OTCYTCTBHH OIIHOOK, HO
MIPU HAJIMYWH YETHIPEX-TISITH HEJIOYETOB.
3-4 Ganna — CTyACHT NMPAaBUIIHLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOYETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% padoThl, JOITYyCTHI He-
CKOJILKO HEJIOUETOB I OoJiee 3 rpyOnIx
OmuOoK
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Teopernko-mMHO | KoHTpons 10 9-10 GanoB — CTYACHT BBIMOIHUI paboTy
JKECTBEHHBIN Has 0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
MOAXON K pabora OoJiee OIHOTO HEAoUETA.
MOCTPOCHUIO 7-8 GaIOB — CTYJACHT BBITIOIHILT paboTy
MHOKECTBa MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
HaTypaJIbHBIX U OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
LEIBIX 4eTa, WK He 0oJiee ABYyX HEJOYETOB.
HEOTpULATENbH 5-6 0anIoB — CTYACHT MPABUILHO BBITION-
BIX YHCET HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.
1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HWI He Oonee 25% paboTel, TOMyCTHI He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
omr0oK
Harypansnoe | Kontpou 10 9-10 GayI0B — CTYACHT BBIMOJHUI paboTy
YHCII0 KaK bHas 0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
pe3yabpTar padora(k 0oJiee OJTHOTO HeoUeTa.
U3MEPEHHST  |OHTPOJIBH 7-8 GaIOB — CTYJACHT BBITIOJIHILT paboTy
BEJIMYHMHBI blii cpe3) MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee

OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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3anuce HeabIx
HEOTPULIATEIbH
BIX YHCEIl U
AJITOPUTMBI
JIEWCTBUH C
HUMU

Kontpons
Has
pabora

20

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
omuoboK

JlenmumocTh
HaTypaJbHBIX
YHCcel

Kontpons
Has
pabora

20

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
omuoboK
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Pacmmpenue
MHOECTBa
HaTypaJbHBIX
qucen

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

20

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee

OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

7. [TocemaeMocthb 10 10 6amnoB — crynent nocetun Bee 100%
3aHATUN

7-9 GanoB — CTYJCHT MOCETHII HE MEHEe
80% 3aHATHI

4-6 6aJIIOB — CTYAEHT MOCETHUJ HE MEHee
50% 3aHATUI

1-3 Ganna — CTYICHT MMOCETHII HE MEHEE
25% 3aHaTui

Ecnu ctynent nocerun menee 25% 3a-

HﬂTHﬁ, 0asIbl HE HAYUCIISIOTCS

8. HpeMI/IaHLHBIe Oambsl 20 HY6J'II/IK8.LII/I$I CTaTbu 11O TEMATHUKC B paMKaxX NUCHUIIIINHEIL;
ydyaCTue € JOOKJIaJoM B KOH(l)CpCHLII/II/I 10 TEMATUKE I/IBY‘{aCMOﬁ

JUCHUIIITHNHBI

9. |WunuBunyanbHBIC 3a1aHUS, 30
C IOMOIIBIO0 KOTOPBIX
MOXHO HaOpaTb
JIOTIOJIHUTENbHEIE OaIlTbI

H060pi CTYACHT MOXCT IPCAOCTAaBUTL BCC 3aJaHUsd TCKYLICTO H
KOHTPOJIA 1 KOHTPOJIbHBIC CPC3bI

10. HUroro 3a cemectp 100

6 cemecTp

rmocemaemMocts — 10 6ayuioB

TEKYIIUI KOHTpOb — 40 6amioB

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0ayuioB

Pacrnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanme tembl | Dopmbl Max.

Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJsi | 0asuioB
/ cpe3sl

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU
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Anrebpandecku
€ BBIpaKECHUS

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[Mpoxoxnenne  TectupoBanust (10  Bompocor).  KomudectBo
HAuUCIISIEMBIX 0ajuIOB  ONPEICNSETCS KOJIUYECTBOM IPAaBUIBHBIX
OTBETOB Ha BOIPOCHI.

Hoxnan

BricTynienune ¢ qokia1oM IpOBOIUTCS B YCTHOH (opMe.

OCHOBHBIE KaueCcTBa YCTHOTO OTBETA MPH BBICTYIUIEHUH C JOKJIAI0M,
MOJTIEKAIINE OLIEHKE:

- TIOJIHOTA U3JI0KEHUS MaTepuana;

- 000CHOBaHHOCTD CYKICHHUI

- IpUBEICHNE IPUMEPOB.

Kpurepun ouenku:

4-5 OamnoB - TMONHO W3JaraeT M3y4YCHHBIA MaTepuan, aaér
MPaBUWIBHOE ONpENeNeHHOE TOHATHH; OOHApY)KMBAaeT MOHWMAaHUE
Marepuaia, MoXeT 000CHOBAaTh CBOU CYXIEHHsI, IPUMEHUTH 3HAHUS
Ha TMPaKTUKE, MPUBECTH HEOOXOAMMBIE NPUMEPHl HE TOJIBKO II0
yueOHHUKY, HO U CaMOCTOSITENIFHO COCTaBIICHHBIC; U3/IaraeT MaTepua
MOCJIEZIOBATENBHO U MIPABIWIIBHO C TOYKU 3pEHUS HOPM JIUTEPATypHOTO
SI3BIKA

2-3 Oanna - cTyIeHT JaéT OTBET, HO AOomycKaeT 1-2 ommuOKu, KOTophle
caM XKe HcIpaBisgeT, U 1-2 Hemou€ra B NOCIEAOBAaTENBHOCTH H
SI3BIKOBOM O()OPMIICHUH U3J1aracMoro

Ecnu oOywarommiicss He IEMOHCTPUpPYET 3HAHUU MO TeMe, HE TOTOB
OTBEUaTh Ha BOMPOCHI — OTBET OajylaMH HE OLICHUBACTCA.
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Ormpoc

Bauu-onpoc npoBoguTcs B ycTHOH (opmMe.

OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa NPHU OJIHI-OIMPOCe, MOJICKALIHIE
OLICHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
MOCOOMH M TEXHUUECKUX CPEACTB IPU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

-  PalMOHANBHOCTh HCIONB30BaHUS BpPEMEHH,
3aJlaHueE.

Kpurepun ouenku:

5 GayIoB — cIOCOOEH COIMOCTAaBUThH MONYYEHHYIO PU MOATOTOBKE K
MPaKTUIECKOMY 3aHATHIO MH(OPMALMIO, CPABHUBATh Pa3HbIE TOYKH
3peHHS Ha aHATM3UPYEMYI0 IpoOiieMy, YMETh YeTKO (HOpMYITUPOBATH
CBOM BONPOCH M OTBEYATh Ha 33JaBa€MblE €My BOINPOCH], BECTH
JUCKYCCHUIO C  HCIOJIB30BAHUEM TEPMHHOJIOTHMH  COBPEMEHHOMU
TICUXOJIOTUH.

4 Oamna - cnocoOeH NPUMEHATh MONYYEHHYIO NPU THOATOTOBKE K
MPaKTUYECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIPOCOB, BECTH MAMCKYCCHIO C HCIIOJIb30BaHUEM CIIEIHMAIbHON
TEPMHUHOJIOTHU.

2-3 Oamna — WCHOBITBIBAET 3aTpPyJHEHUS B OTBETE Ha BOMIPOCHI
OnML-onpoca; He YCBOMI 0a30BBIX HOHSATHI

Ecnu oOywarommiicss He IEMOHCTPUpPYET 3HAHUU MO TeMe, HE TOTOB
OTBeuaTh Ha BOMPOCHI — OTBET OaylaMH He OLICHUBAeTCS

OTBCACHHOI'O Ha

YpaBHeHUA U
HEpaBEeHCTBA

KonTtpoinb
Has
pabora

10

9-10 6amToB — CTYZIEHT BHIIOIHUI PadOTy
0e3 omMOOK M HEMOYETOB, IOIYCTHII HE
Ooiee OTHOTO HEemo4eTa.

7-8 GaIIOB — CTYICHT BBITTOJIHUI paboTy
MOJTHOCTbHIO, HO JOMYCTHII B HEH He Oolee
OITHOM HETPYyOOii OIMOKHU M OAHOTO HEZ0-
4erta, Uiau He OoJiee ABYyX HEJ0YETOB.

5-6 6aJITIOB — CTYACHT NMPABUIILHO BBIMTOJ-
HWI HE MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee NBYX IPyOBIX OMNOOK,
iy He 6oee omHOM Tpy0oit M OgHON He-
rpy0Ooii OIMMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX OIIHOOK,
WJTU OHOU HEerpyOOH OMMOKH M TPEX He-
JIOYETOB, MJIH MIPU OTCYTCTBHH OIIHOOK, HO
MPU HAJIMYWH YETHIPEX-TISITH HEJJOYETOB.
3-4 Ganna — CTyACHT NMPABUIIBLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOYETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% padoThl, JOTYyCTHI He-
CKOJILKO HEJIOUETOB MK OoJiee 3 rpyOnIx
OIuO0K

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

10

[Ipoxoxxknenne  TectupoBanms (10  BompocoB).  KommuectBo
HAYUCISIEMBIX OaJUIOB  OTMPENENeTCSl KOJMYEeCTBOM IPAaBUIIBHBIX
OTBETOB Ha BOIIPOCHI.
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Hoxnan 5 BricTyruieHne ¢ ToKIaioM MpoBOUTCS B YCTHOU (hopMe.
OCHOBHBIE Ka4eCTBa YCTHOTO OTBETA IPH BBICTYIUICHUH C JIOKJIAJIOM,
MOJICKAIINE OIICHKE:
- TMOJTHOTA U3JIOKEHUS MaTepHaia;
- 000CHOBaHHOCTD CYKICHHUI
- IPUBE/ICHUE TIPUMEPOB.
Kpurepuu onieHkH:
4-5 OamnoB - TMONHO W3JaraeT MW3y4YCHHBIA MaTepuan, aaér
MPaBUIILHOE OIPE/CICHHOE TIOHATHIH; OOHAapyKUBAacT MOHUMAaHHE
MaTepuaia, MOKeT 000CHOBaTh CBOM CYXXJCHHS, IPUMEHUTHh 3HAHUS
Ha TIPaKTUKE, MPUBECTH HEOOXOMUMBIC NPUMEPHl HE TOJBKO IIO
y4eOHUKY, HO U CaMOCTOSTEIHHO COCTABJICHHEIC, N3JIaraeT MaTepuai
MOCJICZIOBATEIILHO U MIPABUWIIBHO C TOYKU 3PEHUS HOPM JTUTEPATypPHOTO
SI3BIKA
2-3 Gaina - CTyAeHT Ja€T OTBET, HO JOMycKaeT 1-2 oKy, KOTOpEIS
caM e HCIpaBisieT, U 1-2 Hemou€Ta B TOCIEAOBATEILHOCTH H
SI3BIKOBOM O()OPMIICHUY U3JIaraeMoro
Ecnmu oOyvaromuiics He JEMOHCTPUPYET 3HAHWU 1O TeMe, HE TOTOB
OTBEYATh HAa BONPOCHI — OTBET OaJITaMH HE OIICHUBACTCSI.
Ompoc 5 brut-onpoc mpoBoAMTCS B YCTHOH (hopMme.

OCHOBHBIE KaueCTBa YCTHOTO OTBETA MPH OJIHII-OMPOCE, MOATIEKAIITIE
OIICHKE:!
- IPaBUWJIBHOCTH OTBETA 110 COIEPIKAHUIO;
- TIOJTHOTA U TITyOWHA OTBETA;
- CO3HATENFHOCTH OTBETA;
- JIOTHKA M3JIOKEHUSI MaTepHana;
- CBOEBpeMEHHOCTh U 3((HEKTHBHOCTH HMCIONH30BAHUS HATJISIIHBIX
MOCOOU M TEXHUYECKUX CPENICTB IPU OTBETE;
- HCIIONTb30BaHME JIOTIOIHUTEIEHOTO MaTeprana;
-  palnMOHANBHOCTh HCIONB30BAHHWSA BpPEMEHH, OTBEJICHHOTO Ha
3aJlaHue.
Kpurepuu oneHku:
5 0amioB — crmoco0eH COMOCTaBUTh MOMYYEHHYIO MPH MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(GOPMAIIUIO, CPABHUBATH Pa3HBIC TOUYKH
3peHus Ha aHAJIM3UPYEMYIO MPOOJIEMY, YMETh YeTKO (OpPMYIHPOBaTh
CBOM BOTPOCH M OTBEYATh Ha 3aJaBaeMble €My BOMPOCH], BECTH
JTUCKYCCHUI0O C  HCIOJNB30BAaHMEM TEPMHHOJIOTHH COBPEMEHHOU
TICUXOJIOTHH.
4 Gamra - crOCcoOCH TPHUMEHSTH IMONYYCHHYIO IPH IOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO WHQOPMAIIMIO, OTBEYaTh Ha OONBIIMHCTBO
BOIIPOCOB, BECTH MAHCKYCCHIO C WCIIOJB30BAaHUEM CIIEIHUATIHHON
TEPMHUHOJIOTHH.
2-3 Oamra — WCHBITHIBACT 3aTPYNHCHHSI B OTBETE HA BOIPOCHI
OJTUIT-0TIpOCa; HEe YCBOMII 0A30BBIX TTOHATHI
Ecan oOygaromnmuiicss He IEMOHCTPHPYET 3HAHHM 0 TeMe, HE TOTOB
OTBEYATh HAa BOIIPOCHI — OTBET OaJsIaMU HE OIICHUBAETCS

[TocemaeMocthb 10 10 6amnoB — crynent nocetun Bee 100%
3aHATUN
7-9 GanIoB — CTYJCHT MOCETIIT HE MEHEe
80% 3ansTuit
4-6 6a/IOB — CTYJICHT IMOCETUII HE MCHEE
50% 3ansaTUl
1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3anaTuit
Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, 0aJUThI HE HAYUCIISIOTCS

[IpemuansHbIe OaIITBI 20 MyOJNUKANKs CTAaTbU MO0 TEMATHUKE B PAMKaX JUCIUTUINHEI,

ydyaCTue € JOOKJIaJoM B KOH(l)CpCHLII/II/I IO TEMATUKE I/IBY‘{aCMOﬁ
JUCHUIITNHBI
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5. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,
25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».
6. |WManuBumyanpHBIC 3aMaHMUS, 30 JloGop: CTymeHT MOMKET IPEeIOCTaBHTh BCE 3alaHUsA TEKYIIETO H
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIFHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaIIIbI
7. Hroro 3a cemectp 100
7 cemecTp
* mocenraeMocTs — 10 6annoB
*  TEKyImHUH KOHTPOJIb — 40 OamioB
*  KOHTPOJIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amioB KaxabIi
* mpeMuasbHBIC OauTel — 20 6aioB
* OTBeT Ha ’k3ameHe: He Oonee 30 H6amioB
Pacripenenenre 6aioB 1mo 3aJaHusIM:
No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboTsI KOHTpOJs | Oamos
/ cpe3bl
1. OcHOBHEIE KonTpons 10 9-10 6amToB — CTYZIEHT BHITIOIHUI PadOTy
TTOHSTHS Has 6e3 omuOOoK M HEJJOYETOB, TOMYCTHII HE
TEOMETPUH pabora 0oJjee OAHOTO HEAoYeTA.

7-8 GaIIOB — CTYICHT BBITTOIIHUI paboTy
MOJTHOCTbHIO, HO JOMYCTHII B HEH He Oolee
OITHOM HETPYyOOii OIIMOKHU M OAHOTO HEZ0-
4era, Uiy He OoJiee ABYyX HEJ0YETOB.

5-6 6aJITIOB — CTYACHT NMPAaBUIILHO BBITTOJ-
HWI He MeHee TIOJIOBUHBI pabO0Thl WA JIO-
IyCTWII He OoJiee ABYX IPyOBIX OIMHOOK,
niy He 6oee omHOM Tpy0oit M OgHOU He-
rpy0Ooii OIMMOKY W OHOTO HEIO0YETa, UITH
He 0oJiee IBYX-TpeX HETPyOBIX ONIHOOK,
WU OHOU HEerpyOOH OMMOKY M TPEX He-
JIOYETOB, MJIH MTPHU OTCYTCTBHH OIIHOOK, HO
MIPU HAJIMYWH YETHIPEX-TISITH HEJIOYETOB.
3-4 Ganna — CTyACHT NMPABUIIHLHO BBIMOJ-
HUWJI MEHEE TTOJIOBHHBI Pa0OTHI, IOy CTHI
HECKOJILKO HEJIOUETOB.

1-2 6anna — CTyACHT MPaBUIILHO BBITIOJ-
HUI He 6onee 25% padoThl, JOITYyCTHI He-
CKOJILKO HEJIOUETOB I OoJiee 3 rpyOnIx
OmOoK
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T'eomerpuuecku
e purypsl u ux
CBOMCTBA.
[TocTpoenue
Tre€OMETPHYECKI

X puryp

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

IIpeoOpazoBanu
S TUTOCKOCTH

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK
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T'eomerpuuecku
¢ Tena u ux
n300paxxeHne
Ha MJIOCKOCTH

Kontpons
Has
pabora

10

9-10 GanoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HEOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0aIoB — CTYIEHT BBIOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 0anIoB — CTYACHT MPABUILHO BBITION-
HWI HE MEHEee TIOJIOBUHBI pabO0ThI WK J10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJHOM TPyOOl U OTHO# He-
rpy0OO# OIIMOKHK ¥ OZHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoil OmMOKK U Tpex He-
JI0YETOB, MJIH MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJTMYWH YETHIPEX-TISITH HEJOUETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJJOUYETOB.

1-2 Ganma — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT He-
CKOJIBKO HEJJOYeTOB M Ooinee 3 rpyObIx
OHINOOK

T'eomerpuuecku
€ BEJIMYUHBI

Kontpons
Has
pabora

10

9-10 GanyoB — CTYACHT BBIMOIHUI paboTy
0e3 OIMOOK 1 HENOYETOB, AOMYCTHI HE
Oosee OHOTO HEeJoYeTa.

7-8 0ajIoB — CTYIEHT BBIMOIHII paboTy
MOJTHOCTBIO, HO AOMYCTHII B HEH He Oonee
OIHO Herpy0oil OIIMOKH U OIHOTO HEJO-
4eTa, WK He 0oJiee ABYyX HEJOYETOB.

5-6 06anIoB — CTYACHT NMPAaBUILHO BBITION-
HWI HE MEHEe TIOJIOBUHBI pabOoThl WK 10-
MyCTHII He Oonee IBYX rpyObIX OmHNOOK,
nim He OoJiee oJJHOM TPyOOl U OTHO# He-
rpy0O# OMIMOKHK U OAHOTO HEJIOUETA, UK
He OoJiee AByX-TpeX HErpyOBIX OIMOOK,
WM OAHOM HerpyOoii OIMOKH U Tpex He-
JI0YETOB, MJIM MIPU OTCYTCTBHU OLTHOOK, HO
MPY HAJIUYWH YETHIPEX-TISITH HEJOUYETOB.
3-4 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HWJI MEHEE TTOJIOBUHBI Pa0OTHI, IOy CTUI
HECKOJIBKO HEJOUYETOB.

1-2 Ganna — CTYACHT NPaBUIBHO BBIMOJ-
HUI He Oonee 25% paboThl, JOMYCTHIT HEe-
CKOJIBKO HEJJOYETOB Wi Ooinee 3 rpyObIx
OHINOOK

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

[Ipoxoxxnenne  tectupoBanusi (10 Bompocos).

KoanuectBo

HAYUCISEMBIX OalioB OMMpeACIACTCA KOJIUYCCTBOM MPABUIIBHBIX

OTBCTOB Ha BOIIPOCHI.

ITocemaeMocThb

10

10 6annoB — cryaent nocetuna Bce 100%
3aHATUN

7-9 GanIoB — CTYJCHT MOCETHIT HE MEHEe
80% 3ansTuit

4-6 6a/IOB — CTYJICHT IMMOCETUII HE MCHEE
50% 3ansaTUl

1-3 Ganna — CTYACHT MMOCETHII HE MEHEE
25% 3anaTuit

Ecnu ctynent nocerun menee 25% 3a-
HSATHUH, 0aJUThI HE HAYUCIISIOTCS




7. HpeMI/IaHLHBIe Oambsl 20 HY6J'II/IK8.LII/I$I CTaTbu 110 TEMATUKC B paMKax NUCHUIIIINHEL;
ydyactue C JO0KJIaJ0M B KOH(l)CpCHLII/II/I IO TEMATUKE I/IBY‘{aCMOﬁ
JUCHUIIITHNHBI

8. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLIEHKY «XOPOLIOY,

25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
Ousera Ha OLIEHKY «OTIMYHO».

9. |WamuBmmyanpHBIC 3aaHMUS, 30 JloGop: CTymeHT MOKET MPEeNOCTAaBHTh BCE 3alaHUs TEKYIIETO H
C TMIOMOIIBI0 KOTOPBIX KOHTPOJISL 1 KOHTPOJIbHBIE CPE3bI
MOYKHO HaOpaTh
JIOTIOJTHUTEINTLHBIC OaJlTbI

10. Hroro 3a cemectp 100

HrtoroBass omeHka mo »9k3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW OIEHKH IO JUCIHHUIUIMHE B
TPATUITMOHHYO YETHIPEXOALTEHYIO OCYIIECTBISIETCS CISIYIOMUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBHO
Menee 50 HeynosnerBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
10

Tema 3. DnemMeHTh KOMOMHATOPUKY U TEOPUH BEPOSITHOCTEM

CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIIEHHON METOIUKE IS
pelieHus 3a1a4 Uiy 3aJaHU| 110 MO0 WU JUCLIUIUIMHE B LIEJIOM.

Joxnan

Tema 12. Anrebpanyeckue BbIpaKeHUS

Paznmuunnie noAXoAbl K MOCTPOCHUIO MHOXKCCTBA LECJIbIX HCOTPHUIATCIIbHBIX YUCCII. KpaTKI/Ie CBCICHUA O
BO3HHUKHOBCHHWU MOHATHUA HATYPAJIbHOT'O YK CJIa U HYIIA.

[TonsiTrie HaTypanpHOTO YKcha U HYIsI. OTHOLIEHUE «MEHBIIE)», «OOJBIIE, «PaBHO» Ha MHOMKECTBE IEIBIX
HEOTPULIATETBHBIX YUCEN (KOJIMUECTBEHHAS! TEOPHUS).

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA

JlokJiaj - my0JuYHOe cO00IeHHe, MPeACTaBIAIoNIee CO00I0 Pa3BEPHYTOE H3/I0KeHHE KAKOT0-1H00
BOIPOCA HA ONPEIeJIEHHYIO TEMY; CONEPKUT (PaAKTHUYECKHE MATePHaJibl, 000CHOBAHHBbIE BHIBOIBI.

KounrtpoJsbHast padora

Tema 1. MHOXeCTBa U onepaluy HajJ HUMH

CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIIEHHON METOIUKE IS
pelIeHus 3a1a4 Wiy 3aJaHUH 110 MO0 WU JUCLIUIUIMHE B LIEJIOM.

Tema 2. CoOOTBETCTBHUS U OTHOIIIEHUS
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CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIIEHHON METOUKE IS
peuIeHus 3a1a4 Wiy 3aJaHU| 110 MO0 UJIU JUCLIUIUIMHE B LIEJIOM.

Tema 4. D1eMeHTBI MaTEMAaTHUECKOM JIOTUKHU

CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIICHHON METOIUKE IS
pelIeHus 3a1a4 Wiy 3aJaHUH 110 MO0 WU JUCLIUIUIMHE B LIEJIOM.

Tema 5. MaremaTuyecKkue MOHATHS U YMO3AKITIOUEHHUS

CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIICHHON METOIUKE IS
peuieHus 3a1a4 Uiy 3aJaHU| 110 MO0 UJIU JUCLIUIUIMHE B LIEJIOM.

Tema 6. AkcmoMaTu4ecKoe IIOCTPOCHUEC MHOXKCCTBA HATYPAJIbHBIX W LEJIbIX HCOTPHULATCIIBHBIX YHUCEIT

CpencTBo NpoBEPKH YMEHUI IPUMEHSATH MOITYUEHHBIE 3HAHUS 110 3apaHee ONPENEIIEHHON METOIUKE IS
peuIeHus 3a1a4 Wiy 3aJaHU| 110 MO0 WU JUCLIUIUIMHE B LIEJIOM.

Tema 7. TeopeTUKO-MHOKECTBEHHBIN IMOAXO/ K TOCTPOCHUIO MHOXKECTBA HATYPAJIBHBIX U LIEJIBIX
HEOTPULIATEIIbHBIX YUCET

CpencTBo MpoBepKH YMEHUI IPUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeeICHHON METOuKe st
pelIeHus 3a/1ad WK 3aJJaHUi 110 MOJYIIO WU IUCLUUIUIMHE B LIEJIOM.

Tema 8. HarypanbHoe UMCIIO KaK pe3ynbTaT U3MEPEHUS BEITMUNHBI

CpenctBo NpoBEpKH YMEHUI MPUMEHSATh MOTYUYSHHbIE 3HAHUS TI0 3apaHee OMpPEIeICHHON METOIUKE AJIst
pelIeHUs 3a/1ad WK 33aJJaHUH 110 MOYIIO WU IUCHUIUIMHE B LIEJIOM.

Tema 9. 3anuch 1enbIX HEOTPULATEIBHBIX YACE U aJITOPUTMBI IEHCTBUI C HUMU

CpenctBo NpoBEpKH YMEHUI MPUMEHSATh MOTYUYSHHbIE 3HAHUS TI0 3apaHee OMpPEIeICeHHON METOIUKE AJIs
pelIeHrs 3a/1ad WK 33JJaHU# 110 MOJYIIO WU IUCHUIUIMHE B LIEJIOM.

Tema 10. JlenumocTh HaTypaJbHBIX YHCEN

CpenctBo NpoBEpKH YMEHUI MPUMEHSATH MOTYUYSHHbIE 3HAHUS TI0 3apaHee OMPEIeICeHHON METOIUKE AJIs
pelIeHus 3a/1ad WK 33aJJaHUi 110 MOYIIO WU IUCHUIUIMHE B LIEJIOM.

Tema 11. Pacimnpenue MHOXKeCTBA HaTypaJIbHBIX YHCEN

CpencTBo NpoBepKH YMEHHUI PUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpeeIEHHON MEeTOIuKe st
pelIeHus 3a/1a4 WK 3aJJaHUH 110 MOJYIIO WU IUCLUUIUIMHE B LIEJIOM.

Tema 12. AnreGpandeckrie BEIpaKEHUS

CpenctBo NpoBEpKU YMEHUI MPUMEHSTh MOTYUYSHHbIE 3HAHUS TI0 3apaHee OMpPEIeIeHHON METOIUKE AJIs
pelIeHrs 3a/1ad WK 33aJJaHUH 110 MOJYIIO MU IUCHUIUIMHE B LIEJIOM.

Tema 13. YpaBHEHUS U HEPABEHCTBA

CpencTBo MpoBepKH YMEHHUI PUMEHSATH MOTYUYSHHbIE 3HAHUS 110 3apaHee ONpPeeIEHHON METOIuKe st
pelIeHrs 3a/1ad WK 33JJaHU# 110 MOJYIIO WU IUCHUIUIMHE B LIEJIOM.

Tema 14. OcCHOBHBIE TOHATHS T€OMETPUI

Ha muoxectBe A= { 6, 7, 8,9, 10, 11, 12, 13} 3agano orHomeHne R — «MMeTh OMH M TOT jK€ OCTATOK MPH
neneHud Ha 3». OObsCHUTE, TOUEMY OTHOIIICHHE R SBIIsSE€TCS OTHOIIEHNEM SKBHUBAJICHTHOCTH, U 3aITUIITUTE
KJIaCChI pa30MEHUsI MHOXKECTBA A, OMpeesieMbIe STUM OTHOIIICHUEM.

Tema 15. TeomeTpuueckue purypsl u ux cpoiictpa. [loctpoenne reomerpudeckux Guryp



CpencTBo nMpoBepKHU YMEHUN IPUMEHSTH MOJIyYEHHbIE 3HAHUS 110 3apaHee OMpeAeICeHHON METOIUKE JIst
pELIEHHMS 3a/1a4 WIM 33IJaHUI 110 MOJYJIIO WM AUCLUHUIUIMHE B LEJIOM.

Tema 16. IIpeoOpa3oBaHus TIOCKOCTH

CpencTBo npoBepKU YMEHUN IPUMEHSTH MOJIyYEHHbIE 3HAHUS 110 3apaHee ONpeIeICeHHON METOIUKE JIst
pELIEHHMS 3a/1a4 WIM 33JaHUI 110 MOJYJIIO WM AUCUHUIUIMHE B LIEJIOM.

Tema 17. T'eomeTpudeckue Teaa U UX U300paKeHHUE HA TIIOCKOCTH

CpencTBo nmpoBepKU YMEHUN TPUMEHSTH MOJIyYSHHbIC 3HAHUS 110 3apaHee ONpeAeICHHON METOIUKE JIst
pELIEHHMS 3a/1a4 WIM 33laHUI 110 MOJYJIIO WM AUCLUHUIUIUHE B LEJIOM.

Tewma 18. ['eomeTpruueckrue BETMUNHBI

CpencTBo nMpoBepKU YMEHUN IPUMEHSTH MOJIyYSHHbIE 3HAHUS 10 3apaHee ONpeAeICHHON METOIUKE JIst
pELIEHHMS 3a/1a4 WIH 33IJaHUI IO MOJYJIIO WM AUCLUHUIUIMHE B LEJIOM.

Onpoc

Tema 12. AnreOpandeckue BbIpaKeHUS
Kaxk ONpPCACIINUTDL, UTO NPCAJIOKCHHUC ABJISACTCA BBICKa3bIBaHUEM? HpI/IBe,[[I/ITe IMPUMCPLBI BBICKA3bIBAHUM.

KakuM coro3aM pycCKOTO sI3bIKa COOTBETCTBYIOT OIEpaIlliyd OTPHIAHUS, KOHBIOHKIIMH, JTU3IBIOHKIIHMH,
HMILIAKALMH, SKBABAJCHIIN?

Kakue BpICKa3bIBaHUsI HA3bIBAIOT MPOCTHIMU, a Kakue cioxHbIMU? [IpuBeaute nmpumepsl. Kak U3 mpocThix
BBICKA3bIBAHUI TIOJYYaIOT CIOKHBIE?

[lepeunciuTe OCHOBHBIC JIOTHUECKHME OMEpAIMM HaJ BBICKa3bIBAaHUSAMU. Korma KOHBIOHKIUS IBYX
BBICKa3bIBaHUI UCTHHHA?

[Ipu kakuX yCIOBUSX TU3BIOHKIMS IBYX BbICKa3bIBAHUI UCTUHHA?

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA

CpencTBo KOHTPOJIS, OpraHU30BaHHOE KaK CrieluabHas Oece1a mpenoaBarelis ¢ 00yJaromuMcs Ha TEMBI,
CBSI3aHHBIC C U3yYaeMOl TUCIMITIMHOM, U pAaCCUUTAHHOE HA BBIICHEHHE 00beMa 3HaHUN 00ydJaronierocs mno
OIIPEIETIEHHOMY pa3ziely, TeMe, IpodieMe U T.II.

TecrupoBanue

Tema 5. Maremarnueckue NOHATUSA U YMO3AKIIOUCHUS

T€CTI/IpOBaHI/I6 - 9TO OICHOYHOC CPCACTBO, MMPCACTABJIAIOIICC coboit Cl)OpMaJ'IBHy}O, CTaHAApTU30BAHHYIO
npoucaypy AMarHoCTUKU YPOBHA U CTPYKTYPLI ITOATOTOBJIICHHOCTH YHalICTOCA. CTaH)Iameaum[
npoucaypbl NPpOBECACHUA OUCHUBAHUA OIIPCACIIACTCA OAMHAKOBBIM Ha60pOM SaﬂaHI/Iﬁ JJISA BCEX
HCIBITYCMbIX, PaBHBIM BPCMCHCM Ha UX BBITTOJIHCHUC, OIMHAKOBBIMHU YCIIOBUAMH U OAUHAKOBBIMU
IIpaBUjIaMU OOCHUBAHUS OTBCTOB.

Tema 12. AnreGpandeckrie BEIpaKEHUS

1. Besikoe MOAMHOKECTBO JI€KapTOBAa MPOU3BEACHUS MHOXKECTB X Y
Ha3bIBAETCS

a) COOTBETCTBHEM;

0) OTHOILICHUEM,

B) OTPaKEHHUEM.

2. CooTBETCTBHE MOXKHO 33/1aTh

a) MePSYUCIICHUEM T1ap JIEMEHTOB, HAXO/IAIIMXCS B JAHHOM COOTBETCTBHUH,
0) yka3zaHHEM XapaKTePUCTUICCKOTO CBOWCTBA €r0 AJIEMEHTOB,
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B) rpaom u rpadurom;

T') BCE BapUaHThI BEPHBI.

3. 1nst cootBetcTBUsA R - "Menblie", oOpaTHbIM OyneT COOTBETCTBHE

a) "6ompIe";

0) "He MeHbIIE";

B) "OobIIIE WK paBHO".

4. I'paduk COOTBETCTBUSL , 0OPATHOTO COOTBETCTBUIO R, COCTOUT U3 TOYEK, ...

a) CHMMETPHYHBIX TOYKaM rpaduka cOOTBETCTBHS R OTHOCHUTENBHO OMCCEKTPUCHI BTOPOTO U YETBEPTOrO
KOOPJIMHATHBIX YIJIOB;

0) CHMMETPHUYHBIX TOYKaM rpaduka COOTBETCTBHS R OTHOCHTEIIBHO OMCCEKTPHUCHI MEPBOTO U TPETHETO
KOOPJMHATHBIX YIJIOB;

B) CUMMETPUYHBIX TOUKaM I'paduka COOTBETCTBUS R OTHOCUTENIbHO OCH OpIMHAT;
I') CHAMMETPHYHBIX TOYKaM rpauka COOTBETCTBUA R OTHOCHTENBHO OCH abcuucc.

5. Ecnmu rpaduk coorBercTBUs R Mexay snemeHTamMu MHOXKECTB X W Y COBHAZAET CO BCEM JICKApTOBBIM
npousBeeHueM X Y, TO COOTBETCTBUE HA3bIBAIOT

a) MyCThIM;
0) IOJIHBIM;
B) YHUBEPCAJIbHBIM.

6. CooTBeTCTBHE, MPU KOTOPOM KAKIOMY SJIEMEHTY W3 MHOXECTBa X COIOCTAaBIsIeTCS HE Ooyiee OAHOTO
3JIEMEHTa U3 MHOXKECTBa Y Ha3bIBAIOT

a) pyHKIIMOHATBEHBIM;
0) B3aMMHO-OJTHO3HAYHBIM;
B) OMHAPHBIM OTHOIICHHUEM.

7. COOTBETCTBHE MEXKIYy MHOXECTBaMH X M Y, IPU KOTOPOM KaXKJIOMY HJIEMEHTY W3 MHOXKecTBa X
COTIOCTABJISIETCS] TOUHO OJIMH 3JIEMEHT U3 MHOXKECTBA Y, Ha3bIBaeTCS

a) oToOpakeHMEM MHOXKECTBa X B MHOXECTBO Y
0) oToOpakeHneM MHOXeCTBa X Ha MHOXECTBO Y;
B) B3aUMHO - OJTHO3HAUHBIM COOTBETCTBUEM.

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA

TecTupoBaHue - 3TO OLIEHOUHOE CPECTBO, MPEACTABIsIONIee COO0H (OpMaTbHYIO, CTAHIAPTH30BAHHYIO
IIPOLEAYPY AMATHOCTHKYU YPOBHSI U CTPYKTYpHBI IOATOTOBIEHHOCTH yuamierocs. CrangapTuzanus
IIPOLEAYPBI IPOBEACHUS OLIECHUBAHMSI OIIPEENISIETCS OMHAKOBBIM HAOOPOM 3aaHUM I BCEX
UCIBITYEMBIX, PABHBIM BPEMEHEM Ha UX BBIIIOJHEHHUE, OMHAKOBBIMU YCIOBUSIMH U OJUHAKOBBIMU
IIpaBWJIaMHU OLICHUBAHUS OTBETOB.

Tewma 18. ['eomeTpruueckrue BETMUMHBI

TecTupoBaHue - 3TO OLIEHOUHOE CPECTBO, MPEACTABIAIONIEe COO0H (OpMaTbHYIO, CTAHIAPTH30BAHHYIO
IIPOLEAYPY AMATHOCTHKYU YPOBHSI U CTPYKTYpBI IOATOTOBIEHHOCTHU yuamierocs. CrangapTu3anus
IIPOLEAYPBI IPOBEACHUS OLIECHUBAHMSI OIIPEIENISAETCS OMHAKOBBIM HA0OPOM 3aaHUM I BCEX
UCIBITYEMBIX, PABHBIM BPEMEHEM Ha UX BBIIIOJHEHHUE, OMHAKOBBIMU YCIOBUSIMH U OJUHAKOBBIMU
IIpaBWJIaMHU OLICHUBAHUS OTBETOB.

4.3 IIpomexxyTouHast aTTeCTaIMsA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMEeHa
Tunosbie Bonpockl 3a4era (YK-1)
1. [Ipu3Hak JeNMMOCTH Ha COCTABHOE YHUCIIO.

2. Ceoiictea HOK u HO/J (c noka3zarenbctBamu). [I[puMeHeHre UX B pEIICHUH 3a7a4.

Tunosble 3aaanusa as 3adera (YK-1)
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JIBa cTonsipa OTPEMOHTHPOBAIHU CTYJIbEB OpPOBHY. [1epBbIii cTomstp paboTan 6 aHel, peMOHTHPYs 10 12
CTyJbeB B JIeHb. CKOJIBKO JIHEH paboTai BTOPOiA, €CIIM OH PEMOHTUPOBAI 1O 4 CTyNa B IEHb?

Tunossie Bonpocsl 3xk3amena (YK-1)
1. OcHoBHas Teopema apu(pMeTHKH.

2. Anroputmsbl HaxoxaeHuss HOJl 1 HOK mannbix uucen. Anroputm EBknuaa.

3. Haumensiiee obiiee KpaTHOE U HAMOONBIINN OOIIHIA JETUTENh YUCEN, UX OCHOBHBIC CBOMCTBA.

TunoBble 3axaHus s dxk3amena (YK-1)

B nmepBrlii 1eHs Mara3uH npojai 8 OIMHAKOBBIX mopTdeneit u momyuwnn 3a Hux 8000 pyomneit. Bo BTopoit
JIeHb OBLTO MPoIaHo 4 TakuX ke moptderns. CKoIbKO IEHET TMOMYyYHITH 3a TOPTQEH BO BTOPOH ACHB?

Ha muoxectBe A = {5, 6,7, 8,9, 10} 3amano orHomeHue R:

xRy < x<y. [lokaxkute, 4TO OHO SBJSETCS OTHOILLIEHUEM MOpPsAKa. SIBlseTe JI1 OHO OTHOIIEHUEM

JIMHEMHOTO TopsiaKa?

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIMU

3auer

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKA3aTEIH
TOCTYKCHHSI pe3YJIbTaTa)

«3a4TEHOY
(50 - 100 6amoB)

YK-1

JlocTarouHbli MHUHUMAJIBHBIM 00bEM 3HAHHMH O CIOCO0axX ITOMCKa,
KPUTHYECKOTO aHalh3a ¥ CHHTe3a WHQPOpMAIUH, MPUMEHEHHS
CUCTEeMHOTO TOAXOJa JJisi PEIICHUs MOCTABICHHBIX 3aJ]lady; YMECHHE
MOJ, PYKOBOJACTBOM Tielarora MNPUMEHSITh MNPUEMBI  TIOUCKA,
KPUTHYECKOTO aHaiW3a M CHHTe3a UWH(OpMalMH, MPUMEHSITH
CUCTEMHBIN TMOAXOM JJIsi PElICHHs MMOCTABICHHBIX 3aJa4; BIIaJCHHUE
TEXHOJIOTHSIMH ~ TOUCKA, KPUTUYECKOTO aHaiM3a © CHHTE3a
uH(pOpMAIUU, MPUMEHEHHS] CHCTEMHOTO IMOAXOMAa MJIsi pPelIeHHs
IMOCTaBJICHHBIX 33124

«HE 3a4TCHO»
(0 - 49 GannoB)

YK-1

He mocraToyHbIM MHHUMAILHBIA 00BEM 3HAHHUI O crmoco0ax MOMCKa,
KPUTUYECKOTO aHalM3a W CHHTe3a WH(pOpMaIlUU, TNPUMECHECHHS
CHUCTEMHOTO TIOJXO0/Ia JJIsSl PEIICHUsI TTOCTABJICHHBIX 3a]1a4; HE yMEET
WCIIOJIB30BaTh MPUEMBI TIOMCKA, KPUTUYECKOTO aHajIW3a M CHUHTE3a
uH(pOpMaIuK, TPUMEHSITh CHUCTEMHBIM TMOAXOJ I PEIICHHS
MOCTABJICHHBIX  3a7a4; He BIaJeeT TEXHOJOIHSIMH IIOHCKa,
KPUTUYECKOTO aHalM3a W CHHTe3a WH(OpMaIlUU, TNPUMECHECHHS
CHUCTEMHOTO TIOJIX0/1a /TSl PEIICHUS TTOCTABIEHHBIX 3a/1a4

DK3aMeH

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH
TIOCTYKCHHSI pe3YJIBTaTa)

«OTIIMYHOY
(85 - 100 6anoB)

YK-1

CucteMaTu3MpoOBaHHbIE, ITyOOKHE M TOJHBIE 3HAHUS O CIOCOOax
MOWCKA, KPUTUYECKOTO aHalu3a W CHUHTe3a HUH(OpMaIuH,
IIPUMEHEHUsT CUCTEMHOIO IOAXOAA JUIsl PELICHUs I[OCTaBICHHBIX
3aa4; YMEHHME CaMOCTOATEIBHO IIPUMEHATH IPUEMBI IIOMCKA,
KPUTUYECKOTO aHali3a W CHHTe3a HMH(POpPMAIUH, TNPUMEHATH
CUCTEMHBIN MOAXOJ JIs PELICHUs IOCTABJICHHBIX 3a/1a4; BJIaJICHUE
TEXHOJIOTHSIMM TIOMCKa; O€3ynmpedyHoe BIAJCHHE TEXHOJIOTUSIMHU
MOWCKA, KPUTUYECKOTO aHalk3a W CHUHTe3a HUHQOpMaIuH,
IIPUMEHEHUsT CUCTEMHOIO IOAXOAA JUIsl PELICHUs I[OCTaBICHHBIX
3a1a4
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VK-1 JIOCTaToyHO TMOJIHBIE U CHCTEMATU3UPOBAHHbIE 3HAHHS O Croco0ax
MOUCKA, KPUTUYECKOr0 aHaliM3a W CHHTe3a HMH(OpMaIWH,
NPUMEHEHHS CHCTEMHOTO IIOIXOAa JJIsi PEUICHUs IOCTaBICHHBIX
3aj1a4; YMEHHE MPUMEHSITh MPUEMBI TIOUCKA, KPUTHYESCKOTO aHaIH3a
U CHHTe3a WH(OpMAlUHU, NPUMEHSITh CUCTEMHBINH TOIXOA IS
pELICHUS] TIOCTABJICHHBIX 33/1a4; BIIAJICHUE TEXHOJOTHSMHU TOUCKA;
BJIaJICHUE TEXHOJOTHSAMU MOUCKA, KPUTUYECKOTO aHaJM3a M CHHTE3a
uH(pOpMaLUY, TPUMEHEHHS CHUCTEMHOTrO MOAXOAa MUl PELICHUS
MOCTABJICHHBIX 33124

«XOPOIIIO
(70 - 84 6amoB)

VK-1 JlocTarouHBIi MHUHUMAJIBHBIH 00bEM 3HAHHM O CIOoco0axX ITOMCKa,
KPUTHUYECKOTO aHaJu3a M CHHTe3a WHQPOpPMAIMK, MPUMEHCHHS
CHUCTEMHOTO TIOAXOJa JIJIsl PEIICHUS MOCTABJICHHBIX 3aJ]lad; YMCHHE
MOJT PYKOBOJACTBOM TieJarora MPUMCHATh NPUEMBI  TIOHCKA,
KPUTHUYECKOTO aHajiW3a M CHHTe3a WH(OpPMAIUH, MPUMCHSITH
CUCTEMHBIN IMMOIXOM JUIsS PENICHHS MOCTABICHHBIX 3aJad; BIJIAJICHHUE
TEXHOJIOTHSIMM ~ TOMCKA, KPHUTHYSCKOTO aHaiW3a H CHHTE3a
nH(pOpMAITUU, MPUMEHEHHS CHCTEMHOTO IOIXOJa IS pPEHICHHS
MMOCTABJICHHBIX 33]1a4

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

VK-1 He nmocraTounbiii MUHUMAIBHBIH 00BEM 3HAHUI O CIIOCO0AX IMOMCKAa,
KPUTHYECKOTO aHalh3a ¥ CHHTe3a WHQPOpMAIUH, MPUMEHEHHS
CUCTEMHOTO TMO/XO/a JJIs PEIICHUs MOCTABICHHBIX 3a/1a4; HE YMEeT
«HEYIOBJIETBOPHUTEILHO UCIIONB30BaTh MPUEMBI MOMCKA, KPUTHUECKOTO aHAllM3a M CHHTE3a
(menee 50 GaoB) uH(pOpMaIUU, TPUMEHITh CHUCTEMHBIA TOAXOA Ui pPEIICHUS
MOCTABJICHHBIX 3a7ad; HE BIaJceT TEXHOJOTUSIMHU IIOHMCKA,
KPUTHYECKOTO aHaM3a ¥ CHHTe3a WHQPOpMAIUK, MPUMEHEHHS
CUCTEMHOTO TOAXO0/a JUIsl PEIICHHUS TOCTaBICHHBIX 3a]1a4d

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOEHHM IO TMCIUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OPraHU3aUN CaMOCTOSITEIbHOI paboThl 00yUYaroMUXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydarolmuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanreM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepikaHue, oObem, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMIUIMHBIL, @ TAK)KEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTonmyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, IMPOrpaMMHOE OOecCIeyYeHHUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIIPABOYHBIC CHUCTEMBD» COIEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOpeTHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOXOAUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro C YYE€TOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JIUTEPATYPBL;

- IPY CaAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO MCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).



5.3 Pexomennamuu 1o pabore ¢ Hay4HOU 1 yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
MCTOYHHMKOB U JINTEPATYPHI IO TEMATHKE JICKIIUH.

Koncnekr nekuuu 1oimkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha pasMemnieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYPbI IO
TeMaM, BBIBOJIbI MO KaKIOMY Bompocy. KoHCIEKT MoXkeT ObITh BBHINOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATENIBHOM MOATOTOBKE K 3aHATHUAM JOJIKHBI COAEPkKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsI HMCIOJIb3yeMOIl Hay4yHOH JHUTeparyphl.
KoncniekT MoOXeT OBbITh OMOPHBIM (COIEP)KATh JIMIIbL OCHOBHBIE KIIIOUEBBIE IMO3MIIMK), HO TNPU 3TOM
MO3BOJIIOIIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OO0BEM KOHCIEKTa
ONPENEISIETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypPON CTYACHT MOXKET:

- JenaTh 3allUCU IO XOIy YTEHHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IiaHa (co3gaBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTDH aHHOTAIMH (KpaTkoe 0000IIeHHEe OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeHa1iuy 1O OATOTOBKE K OTACIBHBIM 3aJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTess cO CTYIEHTaMH IO BOIPOCaM
MPAKTUYECKOTO 3aHATUS C IENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 33/1aBaTh BOIPOCH! U T.1.

VYCTHBIE ONPOC MOXKET TNPUMEHATHCS B pa3iMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHBII. OCHOBHBIE KaUu€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJIbHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHHs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBpEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOI'O MaT€puaa,
- padOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O Ha 3aJlaHHUC.

VYCTHBI OIpPOC MOXKET CONPOBOXKAATHCA IPE3CHTAIMEH, KOTOpas MOATOTABIMBACTCA IO OJHOMY U3
BOIIPOCOB TPAKTUYECKOTO 3aHATHA. [Ipn BBICTYIUIEHHH C Tpe3eHTanuei HeoOXoMuMo o0pamaTh BHUMaHHE
Ha TaKMe MOMEHTHI Kak:

- cofep)KaHUE MPE3CHTAlUHN: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKAHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;

- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiiH (YMUTaeMOCTb, HAJIWYHE H
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE O(OpMIICHHE, CTPYKTYypUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
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- TMYHOCTHBIC KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COONIOIEHUE PErIaMEHTa, SMOIIMOHATLHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CHCTEMATH3UPOBaHHbBIC, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM pa3JiesiaM IMPOrpaMMBbl:
- CcoJepXaHWE BBICTYIUICHHUS: JIOTHYHOCTh W3JIOKCHHUS Marephalia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTAaTUBHOCTH M IPGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CBOed MpodeccHoHATbHOW WIH y4eOHOU
JEeSTeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUH, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKOe M HHPOPMALIMOHHOE o0ecrieyeHre JUCUMITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. Hertapesa, O. M., Xy3suaxmetoBa, P. H., Xy3uaxmerosa, A. P. Beiciias Mmaremaruka. Marepuainibl 1is
MOITOTOBKH OaKaJIaBpoB U criennanctoB. Yacte | : yueObnoe mocodwue. - 2022-01-18; Bricmas MmaTemaTHka.
Marepwuaibl 1j1s TOATOTOBKY OakaiaBpoB u crienuanuctoB. YacTs 1. - Kazanb: Kazanckuii HanmoHambHbIH
HCCIIEI0BATEILCKUIM TEXHOIOTHYeCKUd YHUBepcuTeT, 2016. - 104 c. - Tekcr : anexrponnsiii // [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/61962.html

2. benoycona, B. U., Epmakona, I. M., Muxanesa, M. M., lllanaps, 1O. B., lllecrakoBa, 1. A. Bricias
Marematuka. Yacte 1 : yueOHOe mocobue. - 2022-08-31; Bricmas matemaruka. Yacte 1. - ExarepunOypr:
VYpansckuii penepanbubiii yauBepeutet, ObC ACB, 2016. - 296 c. - Tekcr : anexrponnsiii / IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/65920.html

3. Hlumaue B. C., Tuxonos A. H. Briciias maremaruka. [lomusiit kype : YueOHuk [lng akageMuieckoro
OakanaBpuara. - ucnp. u gom; 4-e uzg.. - Mocksa: HOpaiit, 2016. - 607 c. - Tekcr : anexkrponHsit / DbC
«HOPAMT» [caiit]. - URL: https://urait.ru/bcode/388659

4. Pacromuuna, O. M. Beiciias Maremaruka : mpakTUKyM. - Becb Cpok oxpaHbl aBTOPCKOTo TpaBa; Briciias
Maremaruka. - MockBa: MOCKOBCKHMI MeAarorn4eckuil rocyapcTBeHHbld yHusepeuret, 2017. - 138 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/72486.html

5. Pacronmuuna, O. M. Bricmiass Marematuka : yuyeObHoe mnocodue. - Bechb cpok oXpaHbl aBTOPCKOTO IMPaBa;
Bricimass maremaruka. - MockBa: MOCKOBCKHI Meqaroruueckuii rocyaapcTBeHHbI yHUBepcuTeT, 2018. -
150 c. - Tekcr : sanextponsnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/79053.html

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. ITynunckuii [.E. Beiciias Maremaruka : Jlekiuu v npakrt. 3auatus. - M., 1998. - 289 c.

2. XKyxosckas T.B., MonokanoBa E.A., IlmyxnukoBa E.A., YpycoB A.UN., ®umunmosa O.B. Beicmas
MaremaTHka : yuel. mocodue : B 3 4.. - Tam60B: [U3nat. nom TT'Y um. I'.P. JlepxaBuna], 2014

3. baBpun W.1. Beiciiast marematuka : yue0. mocobue. - M.: IIpocsemenue, 1980. - 384 c.

4. Ameynosa A. C., Kapuanyn O. C., Cabnuuckuii A. W. Bricias maremaruka: TuHeiHast anrebpa u
aHAINTUYECKAsl TEOMETPHUS : KOHCHEKT Jekuuil. - KemepoBo: KemMepoBckuil rocynapCcTBEHHbIN YHUBEPCUTET
kyneTypbl U uckyccTB (KemI'VKWM), 2011. - 71 c. - Tekcr : snekrponssiii / OBC «YHuUBepcHuTeTcKas
oubnuoteka onnaitly» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=227693

5. Tonosko, O. B., Janmaesa, I. H., CanranoBa, E. B. Bricmas maremaruka. Yacte [. Matpuusl u
orpenenutenu. CucTeMbl JMHEHHBIX YypaBHEHUH. BekropHas anreOpa M aHajquTHYEeCKas T'€OMETpHUS :
yueOHoe mocobue. - Becb cpok oxpaHbl aBTOpCKOro mpasa; Bricmias maremaruka. Yacts [. Marpuusl u
onpenenutenu. Cucremsl auHed. - KemepoBo: KeMepoBckasi rocynapCTBEHHAsi MEIMLIMHCKAs aKaJeMUs,
2006. - 56 c. - Tekct : anexkrponHsit / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/6111.html

6. byxrosipoBa, B. 1., I'ymuna, B. M., Tonosko, O. B., lanaesa, I. H. Briciias maremaruka. Yacts 1II.
Maremarnuecknii aHanu3 : ydyeOHoe mocobOue. - Bech cpok oOxpaHbl aBTOPCKOTO TIpaBa; Bricmas
maremaruka. Yacte II. Maremarnueckuit anamu3. - KemepoBo: KemepoBckas rocynapcTBeHHas
MeaunuHcKas akagemwus, 2007. - 92 c¢. - Tekcr : snexrponHsii // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/6112.html
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7. Topenos, B. U., Jlenamena, T. H., Kapenosa, O. JI., Jlenamesa, O. H. Bricimas maremaruka : Kypc
nekuui. - 2021-02-01; Beicias matematuka. - XuMku: Poccuiickas MexayHapoaHas akaJeMHsi Typu3Ma,
2011. - 260 c¢. - Tekcr : omekrponnbii //  IPR  BOOKS  [caiit]. - URL:
http://www.iprbookshop.ru/14278. html

8. byxrosposa, B. U., ['ymuna, B. M., [lecuanckas, C. P., Paunr, JI. K. Boiciias marematuka. Yacts I11.
Teopus BeposiTHOCTEH. MaTeMaTH4ecKkas CTaTHCTHKA : ydeOHOe mocodue. - Bech Cpok oxpaHbl aBTOPCKOTO
npaBa; Beicmag wmaremaruka. Yacte III. Teopus BepositHocTeil. Maremarudeckas. - Kemeposo:
KemepoBckasi rocymapcTBeHHass MeaunuHcKas akangemus, 2006. - 88 c¢. - Tekct : snexkrpoHHsbid // IPR
BOOKS [caiit]. - URL: http://www.iprbookshop.ru/6113.html

9. Kykosckas T. B., Monokanosa E. A., YpycoB A. WM. Beiciasg maremaTuka B mpuMepax U 3ajadax :
yduebHoe nocodue, 1. - TamOoB: TamOOBCKHUIA TOCyTapcTBeHHBIN TexHU4Yeckui yauBepcutet (TI'TY), 2017.
- 130 c. - Tekct : anmekrponnbii // OBC «YHuBepcuterckas OubOmmoreka onmnaitn» [cair]. - URL:
http://biblioclub.ru/index.php?page=book&i1d=498922

6.3 VHbIe NCTOUHMKMU:
1. Bonpocs! o6pazoBanus - http://www.ecsocman.edu.ru/vo
2. Poccuiickuii 001eo6pazoBarenbHbIil mopTain - http:// www.school.edu.ru/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHoOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJbTAlMM, TEKYLIEr0 KOHTPOJSI M MPOMEKYTOUYHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VY4eOHble ayTUTOPUH U TOMEILIEHUS JJIsi CAMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBaHbI CHEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS yueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHOIN TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrnieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JI0CKA).

JluneH3noHHOE ¥ CBOOOTHO PACTIPOCTPaHIEMOE MPOTPpaMMHOE 00eCTICUCHHE:

Omneparmonnas cuctema Microsoft Windows 10

7-Zip 9.20

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhpie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka «KubepJlennnakay. — URL: https://cyberleninka.ru
2. Hayunas snexrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. TamOoBckast oOnacTHas yHUBepcanbHas Hay4yHas OubOnmoreka um. A.C. Ilymxuna. — URL:
http://www.tambovlib.ru

4.  VYuuBepcuTeTckas OMONMOTEKa  OHJIAHH:  DIEKTPOHHO-OMONMMoTeuHas  cuctema. —  URL:
https://biblioclub.ru

5. FOpaiit: anexrpoHHo-0nbMMoTeunas cucrema. — URL: https://urait.ru

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa



43
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

BsaumogeiicTBue mnpemnopaBarensi M CTyAEHTa B Iporecce OOy4deHHs] OCYIIECTBISETCS MOCPEACTBOM
MYJIBTUMEIUNHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHUKALMOHHBIX TEXHOJOTHH, MCHOIb3yEeMbIX B
AIIEKTPOHHON MHPOPMAIIMOHHO-00pa30BaTeIbHOM Cpelle YHUBEPCUTETA.



