MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA30OBAHMS POCCUMCKOM ®EIEPALIN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUUKETHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O ObPA3OBAHUMA
«CAPATOBCKAA TOCYJAPCTBEHHASA IOPUTINYECKASA AKAJEMU S
ACTPAXAHCKHH ®UJIHAJ

PEKOMEH/IOBAHO
y4eOHO-METOJIMYECKUM COBETOM
OI'bOY BO «CT'TOA»

ot «19» anpens 2024 r., npotokos Ne 8

OOH/
OIHEHOYHbBIX CPEACTB
pasaesa o0eoodpasoBarebHasi MOAT0TOBKA

O/l «O6mreo0pazoBaTeJIbHBIM MUK TUCHUATITAH

O/1.07 «MaTemaTuka»

no crienranibHocTu 40.02.02 IIpaBooxpanuTenbHas ACSTEIBHOCTD
(6a3oBast MOJITOTOBKA)

KBTI (PUKALIUS — IOPUCT

dbopma o0yueHust — ouHast

Actpaxans — 2024
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Ne n/mt

IMacoopT
()oHI2 OLIEHOYHBIX CPEICTBIIO IUCIUILIHHE
«MaremaTuka»
Oransl GOpMUPOBAHUS HanmenoBanue Konx koHTpOIMpyemon

KOHTPOJIUPYEMBIE pa3/Ieibl
poJIpYy p
(TeMBbI) TUCIUTUINHBI)

OLICHOYHOI'O
CpCACTBA

KOMTICTCHITUN
(nm ee yacTH)

Paszned 1. IloBTOpenne Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI |

Tema 1.
[lenp 1 3a7aun MaTeMaTUKU TeobeTmueckuil
1. |mpu ocBoeHUU P OK 3, 0K 8
ompoc
criennaibHOCTH. Yucna u
YMCJIOBbIE (DYHKIIMH
Tema 2. [TpouieHTHBIE Teopernueckuii
POt P OK 3, OK 4,
2. |BblYUCIICHUS. YPABHEHHS U OIpOC, PEUICHUE OKS
HEpPAaBEHCTBA 3aja4
Tema 3. .
[IporieHTHbIEC BHIYUCIICHUS B Teoperieckuii
3. P OTIpPOC, pelIeHue OK4,1IK 1.1
po¢eCCUOHATIbHBIX
3aj1a4
3ajadax
Teopernueckunit
Tema 4. P
4, OIPOC, PEIIECHUE OK 3
DyHKIUU
3aj1a4
Paznea 2. OcHOBBI TpUTrOHOMeTpHUHU. TpUroHOMeTpHYeCKHE (PYHKIIUHU
Tema s. Teopernueckuii
5. |YucnoBast OKpy>KHOCTb. P OIIDOC OK 3
Panurannas mepa p
Teopernueckuii
Tema 6. P
6. OTIPOC, pelIecHuE OK 3
CHUHYC 1 KOCUHYC
3aj1a4
Teopernueckuii
Tema 7. P
1. OIPOC, pEIICHNE OK 3
TaHTe€HC 1 KOTAHT€HC
3a/1a4 U TeCTOB
Tema 3. Teopernueckuii
CoiicTsa P OK 3, OK 4,
8. OTpOC, pEIIcHue
TPUTOHOMETPUUECKUX sanau OK 8
byHKIINAN
Tema 9. Teopernueckuii
9. P OK 3, OK 4
DopMyIIbl IPUBENCHUS OITpOC
Tema 10. Teopernueckuii
10. ) P OK 3, OK 4
DopMyIIbl IBOMHOIO yria OIIpoC
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Tema 11.
OcHOBHBIE Teopernueckuit
11. P OK 3, OK 4
TPUTOHOMETPUICCKUE onpoc
TOXJECTBA
Tema 12. Teopernueckuil
[IpeoOpazoBanms P OK 3, OK 4,
12, OTIPOC, pEIICHUE
TPUTOHOMETPUUECKUX sanau OK 8
BBIPAKCHUN
Tema 13. Teopernueckuil
13. ||[®opmyna npeoOpazoBaHus pon oc OK 3, 0K 4
POU3BEACHUS P
Teopernueckuit
Tema 14. onpoli pelieHue
OO6paTHbIC ’
14. | 0P samau, , OK 3, OK 4
TPUTOHOMETPHUICCKUE
DyHKIH caMOCTOSATENbHAs
Y pabora
Tema 15. .
Moocreiimme Teopernueckuii
15. P OIpOC, PELICHUE OK 3, 0K 4
TPUTOHOMETPUUYECKHE
3aj1a4
ypaBHEHUS
Tema 16. TeopeTnueckunii
16 J[Ba MeTO 1@ peLICHUS ONpOC, pEIICHUE OK 3, OK 4,
" |[TpUTOHOMETPUYECKUX 3a/1ay/auIaKTHIeCcKas OK 8
YpaBHEHUI urpa
Tema 17. .
OHOPOHBIC TeopeTnueckuit
17, OIpOC, pEIICHUE OK 3,0K 4
TPUTOHOMETPUICCKUE
3asa4y
YpaBHEHUS
Pa3znes 3. Crenenu u kopuu. Jlorapugmsl |
Tema 18. .
Crenensb ¢ J00bIM Teoperuaeckuit
18. o1mpoc, OK2,0K 4
paIrMOHAIBHBIM
TUAAKTHYECKAs UTpa
MOoKa3aTeJeM
Tema 19. T .
COPETUUECKUI
Oyuxuun y = Vx , ux
19. Y . 1HH Y ’ OIpoC, pEIICHUE OK 3,0K 4
CBOMCTBA sanad
Tema 20. Teopernueckuii
20. |[Beipaxkenwusi, coaepikaiine OMpoC, PENICHUE OK 3, 0K 4
CTENIEHb U KOPEHb 3asa4y
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Tema 21. UppannonanbHbie Teopermecknit OK 3, OK 4,
21. onpoc,
ypaBHEHUS OK 8
JTUJAKTUYECKast UTpa
29, Tema 22. Teopernueckuii OK 3, OK 4
[TokazaTenbHas GyHKUIUS onpoc
Tema 23. Teopermeckuii OK 3, OK 4,
23. oTpoc,
[loka3areybHbIE YPaBHEHUS OK 8
JTUAAKTUYECKas Uurpa
Tema 24. TeopeTnuecknit OK 3, OK 4
24. |lloka3aTenbHbIC ONpoC, peuIeHUe
HEpaBEHCTBA 3as1a4y
Tema 25. TeopeTnueckuit OK 2, OK 4,
25. . OTpoC, pEIICHUE OK 8
Jlorapudm u ero cBoicTpa
3a/1a4y
Tema 26. Teopernueckuit
26. |Jlorapudmuyeckas P OK 3, 0K 4
onpoc
byHKIHS
Teopernueckuit
OIpOC, pEUICHUE
Tema 27.
27 Hf)hlf:pl/l(l)MI/IquKI/Ie Jaaat, OK 3, OK 4,
' CaMOCTOSITEIIbHAS OK 8
YpaBHEHUS U HEPABEHCTBA
pabora ¢
B3aHMOIPOBEPKOM
Pa3znea 4. BekTtopnas ajareopa |
TeopeTnueckuit
28 Tema 28. OIPOC, pEIICHNE OK 3; OK 4
[ToHsiTre BekTOpa 3a/1ay, ayJuTOpHas
KOHTpOJIbHas padoTa.
Tema 29. Teopernueckuii OK 3, OK 4
29. ||CxansipHO€ NMPOU3BENICHUE OMpoC, PEIICHUE
BEKTOPOB 3aya4y
Pa3znes 5. KomOnHaTropuka, Teopusi BepOSATHOCTENH M CTATUCTHKA |
Teopetnueckuit
30. Tema 30. OMpocC, peuIeHue OK 3; OK 4
KomOnHaTopuka
3azay.
Tema 31. Teoperrieciatii OK 3, OK 4
31. . OIIPOC, pEIICHNE
Teopust BEposATHOCTEN
3ajad.
Tema 32. TeopeTnueckuit OK 3, OK 4,
32.
Maremarnueckas OIPOC, PELIEHUE K 1.1
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CTaTHUCTHKA

3aaay.

Pa3gea 6. Hauayia MaTeMaTHYeCKOr0 aHAJIN3a

Teopernueckuil
OMpoC, pelICHUE
33 Tema 33. 3aj1a4, OK 3, OK 4,
" |lIpenen pyHKIMH CaMOCTOSITEIIbHAS OK 8
paboTa c
B3aMMONPOBEPKOM.
aq |[Tema34. OTHCSSCGT;I:;C;I;P; OK 3, OK 4,
[IpousBoaHast HyHKIIMH sanau. OK 8
TeopeTnueckuit
35. gil\cd? ii[ M by HKIHH OTIPOC, peIIeHue OK 3, 0K 4
PEMYM QYHIH 3ajad.
Tema 36. Teopernueckuit
36. |HccnenoBanue pyHKIIUU U p OK 3,0K 4
OTIpocC.
noctpoeHue rpaduka
Tema 37. Teoperneckuit OK 3, OK 4,
37. . o1mpoc,
Heonpenenennpii nHTErpa OK 8
JTUAAKTUYECKas Urpa
Tema 38. § Teopernueckuii OK 3, OK 4,
38. ||OmpeneneHHBIN orpoc, OK 8
MHTErpaj TUAAKTHYECKAsT UTpa
Tema 39. TeopeTnueckuii
39. |[Ipunoxenus OIpoC, pEIICHNE OK 3,0K 4
OMpEeICICHHOTO MHTErpasia 3ajad.
Paznen 7. Ctepeomerpus |
Tema 40. T i
40. |[IpsiMble ¥ TUIOCKOCTH B COPETIHCCRIH OK 3, 0K 4
OTIpocC.
MPOCTPAHCTBE
Teopernueckuii
41. Tema 1. OIpOC, pEIICHNE OK3,0K 4
[Ipu3ma
3ajad.
Teopernueckuii
42. Tema 42. ONpoC, peUICHUE OK 3, 0K 4
[Tupamua
3azay.
Teopetnueckuit
43. Tema 43. OIpOC, pEIICHNE OK 3,0K 4

Tesa BpaleHus

3a7au4.
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CTTOA

OneHouHblE CpeacTBa JUII  MHBAIMAOB M JIMI C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMM ~ 370POBbsl  BBIOMPAIOTCSI € YYE€TOM HX HMHAMBHIYaJIbHBIX
NCUX0(U3NUECKUX OCOOEHHOCTEH, TMO3BOJISIIOIIME OLICHUTh JIOCTHXKEHUE HMU
3armmanupoBaHHbIX B [IIICC3 pe3ynapTaToB 00ydeHHs M YPOBEHb C(POPMUPOBAHHOCTU
BCEX KOMIICTCHIIUM, 3asABJICHHBIX 0Opa30BaTENbHONM MPOTrPaMMOM IO JaHHOU

NUCIHUIUINHE.
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Ioxka3zaresn, KpUTEPHUHU U IIKAJIA OLEHKH C(POPMHUPOBAHHBIX KOMIIETEHIUMN

YPOBHI/I ocBOCHUA y‘l€6HOﬁ AUCHUIIJIMHBI H C(l)Ole/lpOBaHHOCTl/I KOMIICTCHIINMH.

Ko Kputepun onennBanus
H HAUMEHO- [ToporoBerii Hwke moporoBoro Iponenyper
BaHMe [TOBBIIICHHBIH BasoBhiit (xoporo) (ymoBieTBOpUTENbH | (HeyaoBiaeTBOpuTenp | OUCHHBAHMSIA
KOMIECTCH-ITHU (OTIMYHO) p 0 HO/
/3a4TEHO) HE 3a4TEHO)
OK 2. 3HaeT: TUNIOBYIO 3HaeT: TUIIOBYIO 3Haert: 3HaeT: 3HaHUS TeopeTtnueckuit
Opranus3oBbIBa | METOJIUKY METOJIUKY CIIPABOYHBIHN He COPMHUPOBAHBI. | OIIPOC, PEIlICHUE
Th TJTAaHUPOBAHUS TUTAaHUPOBAHMS MaTtepual, Ywmeer: 3a/1a4
COOCTBEHHYIO | BHITIOJIHCHUS 33/1aHUsI | BBITIOJTHEHUS HEOOXOJMUMBIA TSI | yMEHUS
JeSATEIBHOCTh, | M CAMOCTOSATEILHOTO | 3aMaHUs CaMOCTOSATEILHOTO | HE COPMHUPOBAHBI.
BBIOMPATH BBITIOJIHEHUS TAKOM u BBIIOJIHEHUS IpakTnueckui
THTIOBBIC NEeATEITbHOCTH; CaMOCTOSITEITEHOTO | 3aJlaHus; ONbIT:
METO/IbI U B TEOPETHYECKOM BBITIOJTHCHUST TaKOW | B TECOPETUYECKOM HaBBIKH
CIOCOOBI y4eOHOM MaTepualie NEeSATENbHOCTH; y4ueOHOM MaTtepuasie | He c(hOPMHUPOBAHBI.
BBITIOJTHCHHUSI HET TPOOEeIIoB; B TEOPETUUYECKOM JOTTYIIICHBI
npodeccuonan | GopmMyIupoBKa U y4eOHOM MaTepualie | mpoOesbl, He
BHBIX 33/1a4, aKTyaJIn3aIus JIOTTYIIICHBI HCKKAIOIIINE
OIICHWBATh UX | TOCTABJICHHOU HEOOJbIITNE U MaTeMaTU4eCKOro
3 GEKTUBHOCT | MPOOJIEMBI, CIIOCOOBI HE3HAYUTEIIbHBIC coAep)KaHUs OTBETA,
b ¥ KaUeCTBO. | BCECTOPOHHETO €€ poOebl, He Ymeer: npuUMeHSTh
paccMOTpEHHS; UCKKAIOIIINC CIIPaBOYHBIN
OTIpe/ieTICHUE LEH MaTEeMaTHIECKOTO MaTepHa Mmpu
NEeATEeILHOCTH, 33/1aUa | COJICPKAHUS OTBETA, | BBITIOJIHCHUN
napamMeTpOB U dbopMynHpoBKa U 3aJIaHUs; BJIaJICET
KPUTEPUH UX aKTyanu3anus 00s3aTeIbHBIMU
JIOCTHKEHHUSL. MIOCTABJICHHON YMEHUSIMH T10
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Ymeert: JIOTUYECKH | TPOOIIEMBI, MPOBEPSIEMON TEME.
paccyxaaTh IpH | CIIOCOOBI IpakTuveckuni
pelieHuu 3aJ1a4, | BCECTOPOHHETO €€ OIBIT: JTOMYIICHbI
NPUMEHATH PA3IUYHbIC | PACCMOTPEHUS; Ooree omHOM
METOJBl U  CIOCOOBI | OTIpeieNiCHUE LEeIN | OMMOKU Win Oojee
pEIICHHUS. JESITeIbHOCTH, JBYX — TPEX
IIpakTHYecKHii ONMBIT: | 337]a9a MAPaMETPOB | HEJAOYETOB B
IIPY BBITIOJTHEHUHT 1 KPUTEPHUH HX BBIKJIQTKAX,
3aJjaHus HE JOMYCTUMBI | TOCTH)KCHUS. qepTekax Win
MaTeMaTU4YeCKHe Ymeer: jorudecku | rpaduxax.
OLIMOKH (BO3MOXKHA paccykathb npu
OJIHa HETOYHOCTh, HE pelieHun 3ajz1ady,
SBJISTFOIIIASICS PUMEHSITh
CJICICTBUEM HE3HAHUS | PA3JIMYHBIE METO/IbI
YT HETIOHUMAHMUSI u CIIOCOOBI
y4eOHOro Marepuasna) | perieHusl.

IIpakTuyeckunid

ONBIT: JOIMYIICHBI

OJIMH — JIBa

HeJo0YeTa mpu

OCBEIIIEHUHU

OCHOBHOTO

COJIep’KaHusl OTBETA,

UCITPaBJICHHBIC

nocie 3aMevaHus

YUUTETI,

JIOTTYIIIEHBI OTITHOKA

i 6oJee IByX

HEJ0YETOB MpHU
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OCBEILCHUA
BTOPOCTETIEHHBIX
BOIIPOCOB WJIH B
BBIKJIAJIKaX, JIETKO

WCIIpaBJICHHbIC

IIOCJIE 3aMEeYaHus

IIPENoAaBaTeIs.
OK 3. 3Haer: 3Haer: 3Haer: 3Haer: 3HaHUA TeopeTnuecknii
[TpuHUMaTH COOTBETCTBYIOIIUI - CITPABOYHBIMI HE c(popMUpOBAHBL. | OIIPOC, PEIICHUE
penieHus B COBPEMEHHBII YPOBEHb | COBEPLIEHCTBOBAHU | MaTepual, Ywmeer: 3azmad,
CTaHAAPTHBIX U | Pa3BUTHS HAYKH U € SI3BIKOBOM U HEOOXOAUMBIA I | yMEHUS MaTEeMaTUYECKH
HECTaHJapTHbI | OOIIECTBEHHOMN YUTATEIbCKOU CaMOCTOATENLHOTO | HE CPOPMUPOBAHBI. | i JUKTAHT
X CUTyallusiX U | IPAKTHUKH, KYJIBTYpbI KaK BBITIOJTHEHUS IpakTnyecknid
HECTH 3a HUX OCHOBAHHOI'O Ha cpencTBa 3a/1aHUs; ONBIT:
OTBETCTBEHHOC | AUAJIOTE KYJBTYD, B3aMMOJICHCTBHSI B TEOPETUUYECKOM HaBBIKU
Tb. CIIOCOOCTBYIOIIETO MEXKIy JIFOAbMU U y4eOHOM MaTepuaiie | He ChOPMHUPOBAHBI.

OCO3HAHUIO CBOETO
MecTa B
MOJIUKYJIbTYPHOM
MHPE;

- COBEpIICHCTBOBAHHUE
SI3BIKOBOM U
YUTAaTECIbCKOU
KYJIbTYPBI KaK CpPEJCTBA
B3aMMO/JICHCTBHS
MEXIY JIIOABMH U
MMO3HAHUS MUPA;

- [ICHHOCTb HAY4YHOU

MO3HAHUS MUPA;
- METObI
OCYIIIECTBIICHUSA
MIPOEKTHOM U
HUCCIIe10BAaTEIILCKON
JIEATEIILHOCTH
WH]JIMBUIyaJIbHO U B
rpymnre.

YMeert: o11eHUBATh
CUTYaLUIO,
MIPUHUMATh
pEILICHUs] U HECTH 3a

JOMYIIIEHBI
npo0esbl, He
MCKAQKAaIOIIHE
MaTeMaTUYECKOTO
COJICp>KaHUs OTBETA,;
YMeer: IpUMeEHATH
oOsi3aTeNbHbIC
YMEHHUS 110
IIPOBEPSIEMOU TEME.
IpakTuyeckui
ONBIT: JIONMYIICHBI
0osee oHOM
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JEATEIIbBHOCTH, METOJIbI
OCYILECTBIICHUS
MIPOEKTHOM U
UCCIIE0BATEIBCKON
NEeATEIbHOCTH
WHIUBUYAJIbHO U B
rpyIIe.

Ymeer: npuMeHATh
HABBIKH MMOJTYYEHUS
uHdopMaIuu u3
VICTOYHHUKOB Pa3HBIX
THUIIOB,
CaMOCTOSATEIIBHO
OCYLIECTBJIATH IOUCK,
aHau3,
CUCTEMATHU3ALNIO U
MHTEPHPETALIUIO
uH(popMauu U
LIEJIEBOW ayJUTOPHH,
BBIOMpAs
ONTUMAJIbHYIO0 PopMy
IIPEICTABJICHUS U
BU3YyaJIM3ALIHH.
IIpakTUYeCKH ONBIT:
IIPU BBINOJHEHUHT
3aJlaHNs HE JOITYyCTUMBI
MaTeMaTHYECKHE
omuOKku (BO3MOXKHA
OJIHA HETOYHOCTb, HE

HUX
OTBETCTBEHHOCTH B
Pa3INYHBIX
CUTYyaIUsIX.

IIpakTnyeckuu
ONBIT: JIOMYIIEHBI
OJIH — JIBa
HeJlo4eTa pu
OCBEILEHUH
OCHOBHOTO
COJICp’KaHUS OTBETA,
UCTIPABJICHHBIC
MOCJIE 3aMEYaHUS
npernojiaBaTess,
JOTMYIICHBI OITHOKA
uim 0oJiee 1ByX
HEJIOUYETOB MPHU
OCBEILCHUH
BTOPOCTEIEHHBIX
BOITPOCOB WJIH B
BBIKJIQJIKaX, JIETKO
UCTIPaBJICHHBIC
MOCJI€ 3aMEUaHUS
penoaaBaTersi.

OIITMOKHU HMIJIN OoJjiee
JIBYX — Tpex
HEI0YETOB B
BBIKJIAJIKAX,
yepTekax Win
rpadukax.
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SABJISFOILASICS

CJIEICTBUEM HE3HAHUS

WJI HEIOHUMAaHUS

y4eOHOI0 MaTepuaa)
OK - 6. 3HaTh: 3HaTh: 3HaTh: 3Haer: 3HaHUS CamocTosTenbH
Paborats B MPEUMYIIECTBA OpTraHu3alUI0 Y | IpaBuUiia He c()OpMHUPOBAHbI. | asi paboTa ¢
KOJUICKTUBE U | KOMaHJHOMU Y | KOOpIMHUPOBAHUE | COCTABIICHUS IUIAHA | Y MeeT: B3aHMOIIPOBEPK
KOMaHJie, WHVMBUAYAJIbHOU NEUCTBUS IO | IEUCTBH, YMEHUSA o,
obOecrieunBath | pabOTHI; JOCTHKCHUIO 1IEJIU | paclpeaciCHuUs He COPMHUPOBAHBI. | MATEMATHYECKHU
€e CIUIOYEHUE | LU COBMECTHOU | COBMECTHOM ponen ¢ yuérom | llpakTuyeckuii M IUKTaHT C
b PexTUBHO JIESITEIBbHOCTH; JNESATEIbHOCTH: MHEHUU ONBIT: B3aUMOIIPOBEPK
o0IIaThCs C OpraHu3alyIio U | IpaBUiIa YYaCTHUKOB, HAaBBIKU ot
KOJUJIETaMH, KOOPJAUHUPOBAHHUE COCTaBJICHUS IUJIaHa | OOCYKICHHUSI He C(hOPMHUPOBAHBI.
PYKOBOJACTBOM, | ACHUCTBUS o ee | JCUCTBU, pe3yabTaToOB
MOTPEOUTENISIM | IOCTHIXKEHUIO: TIpaBUjia | pacrpeeieHus COBMECTHOM
" COCTaBJICHUSA mJaHa | pojed ¢ y4€Tom | paboThI.

JICHCTBUM, MHEHUM YMmerh:

pacrpeneneHns PpoJed | y4aCTHUKOB, OIICHUBATH

C yd4€TOM  MHEHHUH | 00CYXIACHUS CUTYaLUIO u

YYaCTHUKOB, pe3yJIbTAaTOB MIPUHUMATD

00CYKIeHHUS COBMECTHOU OCO3HAHHBIEC

pe3yJIbTaTOB paboTHI. pelIeHus;

COBMECTHOU paboTHI. YmMmern: MPOSBIIATH

YMerh: OLICHHUBATH UHTEPEC K

OLICHUBATh CUTYALUIO U | CUTYaLHIO U | pa3nuuHbIM cdepam

MPUHUMATh IIPUHUMATD npodeccCuoHaTbHON

OCO3HAHHBIC PEIICHUS, | OCO3HAHHBIE JIESITEIbHOCTH.

OPUEHTUPYSACH Ha | pelieHus, IpakTuyeckunii

MOpaJIbHO- IIPOSIBJISITH ONBbIT:
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CI'lHOA

HPABCTBCHHBIE HOPMBI
U TICHHOCTH;

TIPOSIBIISITh

WHTEPEC K Pa3TMIHBIM
chepam
npodecCUOHAIbLHON
NEeATEeTLHOCTH,
COBEpIIATH
OCO3HAHHBIN BBIOOD
Oynymieit mpodeccun u
peaan30BbIBAThH
COOCTBEHHBIE
YKU3HECHHBIC TIJTaHBbI.
IIpakTUYeCKH ONBIT:
npu BBITIOJTHEHU U
3aJIaHus HE JIOTTYCTUMBI
MaTeMaTHYECKHE
OLLIUOKH (BO3MOXHA
OJlHa HETOYHOCTh, HE
SIBJISTFOTTIASICST
CJICICTBHEM HE3HAHUS
WIH HEMTOHUMAaHUS
y4eOHOTO MaTepuaa)

UHTEpEC K
pa3nuuHbIM cepam
podeCCHOHATTEHOM
JeSITeIbHOCTH,
COBeEpIIaTh
OCO3HaHHBIA BBIOOP
Oy mymeit
npodeccun U
pean30BbIBaTh
COOCTBEHHbBIE
KU3HEHHBIEC TUIAHBI.
IIpakTuyeckuu
OIBIT:

OpU  BBINOJHEHUU
3aJlaHus HE
JOTITYCTUMBI
MaTeMaTUYECKre
omKOKH (BO3MOXHA
OJlHAa  HETOYHOCTH,
HE SIBIISTFOTIASICS
CJIEJICTBUEM
HE3HaHUs 17031
HEMOHUMaHUs
y4eOHOro

MaTtepuasa)

JIOMYIIECHBI OoJee
OJITHOU OIIUOKH WU
0onee IByX — Tpex
HEI0YETOB B
BBIKJIA/IKAX,
qepTekax Win
rpadukax.
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CI'HOA

K - 1.4.
Ocy1iecTBIATh
YCTaHOBJICHHE
(Ha3HaueHMeE,
nepepacyer,
nepeBo),
HMHJICKCAIIUIO 1
KOPPEKTHUPOBKY
MICHCHUH,
Ha3HAuYCHUE
IOCOOHH,
KOMIIEHCAIIAN
U IPyTUX
COIIMAJIBHBIX
BBIILIAT,
HCTIONB3YSI
uH(pOpMaMOH
HO-
KOMIIBIOTEPHBIC
TEXHOJIOTHH.

3HAaTh: METOIBI
CaMOCTOSITEIBHOIO
OCYILECTBIICHUS
MMO3HABATEILHOU
JIeSITEIHOCTH,
BBISIBJICHUSA MTPOOJIEMBI,
bopMyIupOBaHUs
COOCTBEHHBIX 3aJ1a4 B
oOpazoBaTeIbHON
JICSATCIBHOCTH U
JKM3HCHHBIX
CUTYaIUsX;

KPUTEPUU OLICHKU
HOBBIM CHUTYaIlUsIM;

- MpaBuja
CaMOCTOSTEIBHOIO
COCTaBJICHUS IIJIaHa
peuieHust npooIeMbl ¢
Y4ETOM UMEIOIINXCS
pecypcos,
COOCTBEHHBIX
BO3MOKHOCTEH U
MPEANOYTCHUN;
YMmerh: OLICHUBATh
PHCKHA U CBOEBPEMEHHO
NPUHAMATh  PCIICHHS
110 UX CHIDKCHMIO.
IIpakTU4YeCKH ONBIT:
pu BBIIIOJIHEHU U

3HaTh:

KPUTEPUU OLICHKU
HOBBIM CUTYalIHsIM;
MpaBuiia
CaMOCTOSTEIILHOTO
COCTaBJICHHUSI TJIaHA
penieHus: npooIeMbl
C yu4eToM
HAMEIOIIUXCS
pecypcos,
COOCTBEHHBIX
BO3MOXXHOCTEH U
MPEANOYTEHUH;
YMeTb: OILICHUBATH
PUCKHU u
CBOEBPEMEHHO
MpUHUMATh
pelieHusT 1Mo Ux
CHIDKCHUIO.
IIpakTuyeckunid
ONBIT:

Ipyd  BBHITIOJHEHUH
3a71aHUs HE
Oy CTUMBI
MaTeMaTH4YECKHUE
omuOKu (BO3MOXKHA
OJHA  HETOYHOCTb,
HE SIBJISFOIIASICS
CJIEJICTBUEM

3HATh:
npaBuiIa
CaMOCTOSITEJILHOTO

COCTaBJICHUS TJIaHa
peleHus mpooIeMbl
C y4eToM
MMEIOITUXCS
pPECypcoB,
COOCTBEHHBIX
BO3MO>KHOCTEH U
MPEATIOYTCHUH;
YMeTb: OIICHUBATH
PHUCKHU u
CBOECBPEMEHHO
MIPUHUMATh
pelieHuss 1Mo Ux
CHIDKCHHIO.
IpakTuyeckuni
OIBIT:

JOMyIIeHbl  Oojee
OJIHOUM OIIMOKHU WJIN
Oonee OBYX — Tpex

HEJ0YETOB B
BBIKJIQJIKAX,
gepTekax 170031
rpadukax.

3HaeT: 3HAHUS

He c(hOPMHUPOBAHBI.

YmMmeert:
yYMEHUS

He C(hOPMHUPOBAHEI.

IIpakTuyeckuni
OIIBIT:
HAaBBIKH

HE c(pOpMUPOBAHBL.

Teopetnueckuit
OIPOC, PEUICHUE
3a1a4
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OILIIUOKH

N

3aaHnA HC NOIIYCTUMBI
MAaTCMaTHYCCKHUC

OJlHA HETOYHOCTh, HE
SBIISIOILASICS

CIIICTBUEM HE3HAHUS
HETIOHUMaHUs
y4eOHOro MaTepuaa)

HE3HAHUS
HETIOHUMAaHUSI
y4eOHOr0
Marepuaa)

NN

(BO3MOKHa

IIpumepHbIN NepevYeHb OLEHOYHBIX CPEIACTB

No HaumenoBanmue IIpeacraBienne OLEHOYHOTO
u/n OLICHOYHOI'0 KpaTkas xapakTepuCcTHKA OLEHOYHOI0 CPeICTBA cpeacTsa
cpeacTBa B ®OC
1 2 3 4
1 | Aupaktuueckas urpa | KomsiekTuBHas, LeJIeHanpaBieHHas YydyeOHas JeATeIbHOCThb, | TeMa, KOHLENLHUs, IpaBuia u
KOIJla KaX/Jbld YYaCTHHUK M KOMaHJa B LIEJIOM OOBEAUMHEHBI | 0XKUAAEMbINA PE3YNIbTAT IO
pELIEHNEM TJIABHOM 3aJayd M OPUEHTHUPYIOT CBOE moBeAeHue | Kaxzaou urpe Temsl: 16, 21, 34,
Ha BBIMTPHII. J(MmakTtudeckass Urpbl — Urpbl ¢ mpaBwiamu U | 37, 38
npeIaraloTcs 00yuyaeMbIM B TOTOBOM BHJIE.
2 | MHoroBapuaHTHBIC PaznnuaroT 3amauu u 3a1aHus: KoMmiekT MHOTOBapHaHTHBIX

3aJaHuA U 3ada4U.

a) PEnmpOIyKTUBHOTO YPOBHS, TMO3BOJSIONIME OIICHUBATH U
JTUArHOCTUPOBATh 3HaHWE (aKTHUUECKOro Marepuana (6a3oBbie
MOHATHUS, AIrOpPUTMbI, (aKThl), W YMEHHE MPABUILHO
MCIIOJIh30BaTh CIEIUAIbHbIE TEPMUHBI M TOHATHS, y3HAaBaHHE
OOBEKTOB HM3y4eHHS B paMKax OINpPEIEICHHOTO pasjesa
JTUCITUTUTHHBL

0) PEKOHCTPYKTHBHOTO YPOBHS, IMO3BOJIAIOIINE OIICHUBATH U
JTMArHOCTUPOBATh YMEHHS, CHHTE3MpPOBATh, aHAIM3UPOBATh,
0000maTh (GaKTHUYECKUH M TEOPETHYECKUM MaTepuan C

3aJlaHuM U 3a71a4.

Temsr: 1, 2, 8,12, 15,17, 18,
19, 20, 21, 23, 24, 25, 27, 28,
29, 30, 33, 35, 36, 37, 38, 39,
41, 42, 43.
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(opMyIUPOBAHUEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIECHUEM
PUYUHHO-CJIE/ICTBEHHBIX CBSI3EH;

B) TBOPYECKOI'O YpPOBHS, MO3BOJIIIONIME OLEHUBATH U
JUArHOCTUPOBATh YMEHUS, UHTEIPUPOBATh 3HAHUS PA3IMYHBIX
00J1acTeil, apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY 3PEHUSL.

TectupoBanue

Cucrema CTaHIAPTU3UPOBAHHBIX  33JaHUW, IO3BOJSIONIAS
aBTOMATU3MPOBATh MNPOLENYPY H3MEPEHHS YPOBHS 3HAHUU H
yMeHU# o0y4Jaronierocs

doH TECTOBBIX 3aJaHUM.
Temsr: 1, 34

Teopernueckuit onpoc

CpencTBo KOHTPOJISI, KOTOPOE OPraHM30BAHHO KaK CHEIUAaIbHAS
Oecena negaroru4eckoro paboTHUKA ¢ 00YYaIOIMMCS Ha TEMBI,
CBS3aHHBIC C H3y4aeMOW NHCIUIUIMHOM, M pPACCUUTAHO Ha
BBISICHEHHE 00beMa 3HaHWM O0ydYarolIerocs: Mo OmnpeaeIeHHOMY
pazzmeny, Tteme, npoOieme U T.M. TeopeTHdyeckuid Oompoc
MPOBOAUTCS MO TeMaM AMCIUIUIUHBI B paMKaX CEMHUHAPCKOTO
3aHSTHUS.

BOHpOCBI 110 TGMaM/pa3,I[€JIaM

TUCIUTIINHEL.
Temsr: 1 — 13,1524, 26 - 43

CamocrosrenbHas
(koHTpOBHAS) paboTa

Bun yueOHON neaTenbHOCTH, KOTOPYIO CTYJIEHT COBEpIIAET B
YCTAHOBJICHHOC BpeMsi W B  YCTAHOBIIGHHOM  oOBbeMe
WHJUBUAYAJIBHO WM B TPYIIE, O0€3 HEIMOCPEACTBEHHOM TTOMOIIH
npenogaBareiis (HO TIPU  €ro  KOHTPOJIE), PYKOBOJICTBYSCH
c(hOpMUPOBAHHBIMH paHEE TMPEICTABICHUSIMH O IIOPSIKE M
MPABWIHBHOCTH BBIMIOJTHEHUS I€HCTBUMN

Tewmnr: 14, 27, 28, 33




Pexomenayembie (popMbI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4YeHHUs

uHBAJINI0B U Jui ¢ OB3

Karteropun
o0y4armmxcs mo
HO30JI0THAM

dopma KOHTPOJISI U OLIEHKH Pe3yJIbTATOB 00yUYeHus!

C HapymeHusIMu
3peHuUs

— YCMIHAA NPOGEPKA:. OUCKYCCUU, MPEHUHU, KPY2ible CIMOJIb,
cobece008aHUsl, YCMHbLE KOJLIOKBUYMbL U OP.;

— € UcCnonb3zoeanuem Komnviomepa u cneuuanvnozo I110:
paboma

C  O9JIeKMPOHHBIMU  00PA308AMENbHBIMU  pecypcamil,
mecmuposanue, OUCMAHYUOHHbLE POPMbL U OP.;

— HpU  6O3MOJMCHOCHMU  HUCbMEHHAA  NpOBepKA  C
ucnov3oeanuem penvepro-moueunoii cucmemol bpaiinsa,
Y6EIUUEHHO20 WpUupma, ucnob308aHue CHEYUATbHBIX
mexHuueckux cpeocme (TUQPIOTEXHUUYECKUX CPEACTB):
KOHMpOAbHble, NUCbMEHHble pabomvl, Mecmuposamue,
domauinue 3a0anus, omuemsl u op.

C HapymieHus MU
ciyxa

— RUCLMEHHAA  NPOBEPKA. KOHMPOJbHble, NUCbMEHHbLE
pabomvi, mecmupoarue, 0OMawiHue 3a0aHus, omuemol U
op.,

— ¢ UCNONb308aHUEM KOMHbIomepa u cheyuanvhozo I10:
paboma ¢ 31eKMPOHHbIMU 00pPA308AMENLHLIMU PeCcypcamil,
mecmuposanue, OUCMAHYUOHHbLE POPMbL U OP.;

— NPU 803MONCHOCHIU YCIMHAS NPOBEPKA C UCHOIb306AHUEM
CReYUAIbHBIX MEeXHUYecKux cpeocme (ayAanoCpesCTB,
CPElICTB KOMMYHHUKAIIUU, 3ByKOYCUIIMBAIOIICH anmaparypsl U
Ip.): OUCKYCCUU, MPEHUH2U, KpY2ble CIObl, cobecedo8anusl,
YCMHbLE KOJIOKSUYMbL U OP.

C HapylIeHHAMH
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

— RUCbMEHHAA NPOBEPKA, C UCHOIb306AHUEM CHEUUATbHBIX
mexHuueckux cpedocme (aNbTEPHATUBHBIX CPEJICTBA BBOJA,
yIpaBJEHUsSI KOMIIBIOTEPOM U JIp.): KOHMPOJIbHblIE padbombl,
mecmuposanue, 0OMauiHue 3a0anus, omdemavl u op.,

— YCMHAA NPo6epKa, ¢ UCHOIb30BAHUEM CHEUUATbHBIX
mexHuueckux  cpeocme  (CpeICTB  KOMMYHHUKAIUH):
OUCKYCCUU, MpEeHUHeU, Kpyaivle CHOJbl, cobecedo8aHus,
YCmuble KONNOK8UYMbl U Op.;

— € UCROb308aAHUEM KOMhvlomepa u chneyuanvnozo 110
(abTepHATUBHBIX  CPEICTB  BBOJA W YIPaBICHUS
KOMITBIOTEPOM

U Jp.): paboma ¢ 9NeKMPOHHLIMU 00OPA308aMENbHLIMU
pecypcamu, mecmuposarue, OUCMaHYyuoHHvle ¢Hopmvl -
npeonoumumesnbHee — 0OVUAIOWUMCS,  OSDAHUYEHHbIM 8
nepeosUMICeHUU U Op.
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IIpenMeTHasi (MUKJI0BAsi) KOMHUCCHUS 0011e00pa30BaTEeIbHBIX JUCHUIIINH

IIpakTH4eckue 3a1a4u
no aucuumnianHe «KMareMaTuka»

Tema 2: «IIpoueHTHbIC BBIYMCICHUSA. Y PABHEHUS, HCPABEHCTBA.)

3amauva 1.

B 2021 rogy xonuuectBo abutypueHToB HOpumnueckoro MHCTUTYyTa cocTaBuiio 368
gyenmoBek. A B 2022 romy abutypueHTtoB Ha 25% Oosbmie. CKOJIBKO aOUTYpPHUEHTOB B
2022 roxy noctynmio B FOpuandeckuii HHCTUTYT?

3apaua 2.

B suBape 2023 roma ToproBoe MpEaNpHUsATHE CHU3WIO IIEHY ToBapa cHadajna Ha 20%,
3aTEM HOBYKO L€HYy CHM3WIO eme Ha 25%. Ha CkonbKO NpPOLIEHTOB MPEINpPUATHE
CHU3WJIO TEpPBOHAUANIbHYIO IIeHY ToBapa? OmnpenenuTh, BEPHO JIM MPOJABEI] yKazal
LIEHY TOBapa IocJje €€ CHUKEHUS, €CJI B UTOre CHU3WII 1IeHy Ha 38%?

3amaua 3.

Ha moct rnaBer ammunuctpaiuu ropoga N B 2022 rogy npeTeH0BajIo TpU KaHauaaTa:
Kypasnés, 3aiines, MBanoB. Bo BpeMs BbiOOpoB 3a MBaHOBa ObLIO OTAaHO B 2 pasa
Oomnpiie rosocoB, yem 3a JKypaBnéBa, a 3a 3aifiieBa — B 3 pasza Oosibllie, 4eM 3a
Kypasnésa u lMBanoBa BMecTe. CKOJIBKO MPOIEHTOB T0JIOCOB OBIJIO OTJAHO 3a
nodenurens?

3anaua 4.

AnBokar oOpatwiics B CyJ C UCKOM O B3bICKaHUU % C MOKyHaTessl, BOBPEMs HE
BEpHYBIIIETO J0AT B pazmepe 25200 pyOseii npoaasity. Ctatbs 395 «['paxkmaHckoro
KOJIEKCa» TJacUT: €clid JOJUKHUK HE BO3BpallaeT BOBpeMs JAOAT, TO Ha JIOJT
HAYHUCIISIETCS TIPOLICHTHAs CTaBKa peuHaHcupoBanus (enunas s Bcex). Ha manHbIi
MomeHT 13% romoBeix. Cpok oTmauu mosra uctek 3,5 mecsia Hazaa. Heob6xomumo
HauYUCIUTh %o.

Kpurepuu ouenku:

e OIIEHKA «OTJIMYHO» BBICTABISICTCA OOydUaromeMycsi, eciii paboTa BBITIOJHEHA
MOJIHOCTBIO, B JIOTMYECKUX PACCYKJACHUAX W OOOCHOBAaHWU pEUICHUS HET
poOeJIOB U MaTEMaTUUECKUX OIMTMOOK (BO3MOYKHA OJIHA HETOYHOCTh, OMUCKA, HE
SIBJISTFOIIIASICSL CTICZICTBUEM HE3HAHUS WJIM HETIOHWMAaHUs y4eOHOro MaTepuana).

e OICHKA «XOpOHIO» BBICTABIISACTCA o6yqa}0meMyc;[, CCJIM B PCHICHHUHN OOITYIICHBI
HEOOIbIIINE HpO6CHBI, HC HMCKa3uBIICC MATECMATHYCCKOC COACPKAHHUE OTBCTA,
AOIMMyIICHbI OJMH — JBa HEAO0YCTAa IIPHU OCBCIICHHMH OCHOBHOI'O COACPXKAHHA
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OTBCTA, HCIIPABJICHHBIC IIOCJIC 3aMCUYAHUA YUYUTCIIA, JOIIYIICHBLI omuoOKka WiIn
Oosee ABYX HCIAOYCTOB IIPH OCBCIICHHHN BTOPOCTCIICHHBIX BOIIPOCOB HIIN B
BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCUaHUA YUUTCIIA.

o OIICHKAa «YIOBIJIETBOPUTEIHHO» BBICTABIIACTCS OOYJAIOMIEMYCS, €CIIM JTOMYIICHBI
Oosee omHON ommOKM WM Oojiee NBYX — TpeX HEAOYETOB B BBIKJIAJKaX, HO
oOy4Jaronuiics BiajeeT 00s3aTeIbHBIMU YMEHHUSIMU 110 POBEPSIEMOM TEME.

o OIICHKAa «HEYAOBJICTBOPUTEIILHO»  BBICTABISIETCS  OOydYaromemycsi, €cliu
JOITYLIEHBI CYIIECTBEHHBIE OIIMOKHU, TOKA3aBIINE, YTO O0YUYaAOIINICS HE BIAICET
00s3aTeIbHBIMA YMEHUAMHU U 3HAHUSIMU IO MPOBEPSAEMOI1 TEME B IIOJIHOM MeEpeE.

CocTaBUTEND.
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dDeILepaanoe ToCyaAapCTBEHHOC 6IOIDKGTHOG O6p330BaTCJ'II>HOC YUPCKACHUEC BBICIICTO 06pa30BaH1/1;1
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IIpenMeTHasi (MUKJI0BAsi) KOMHCCHUS 0011€00Pa30BaTENIbLHBIX JUCUMILIINH

IIpakTH4eckue 3a1a4u
o AucuuIuIinHe «MaTtemaTuka»
Tema 3: «IIpoueHTHBIE BHIYMCIAEHHS B MPO(ECCHOHATBHBIX 3a1a4aX»

3amgaua 5.

B s3umnioro ceccuro 2021 romy KOJMYECTBO CTYIEHTOB | Kypca IOPHUIAYECKOTO
KoJUIe/Ka, He caaBmmx | sk3ameH, coctaBuio 12%. 3a stoT xe cemectp 2022 roaa
KOJIMYECTBO TakuxX oOydarommxcsi coctaBuio 10% ot obiero uncia odydarommxcs |
Kypca. I3BecTHO, 4TO 00I1ee KOIUYECTBO MEepBOKYPCHUKOB 2021 roma ObLIO MEHBIIE
obmiero kojauuecTBa NEepBOKypcHUKOB 2022 rtoma Ha 120 crymenToB. A oO1iee
KOJIMYECTBO MNEPBOKYPCHUKOB 2021 m 2022 r.r., HeECAABIIMX B 3WMHIOK cecChio 1
DK3aMEH, COCTaBWJIO 56 4YeoBeK. Onpenenure KOJWYECTBO TNEPBOKYPCHUKOB
ropuandeckoro komuemka B 2021 roxy u B 2022 rony.

3apaua 6.

Onpenenuth 00BEM YKpPAJECHHOTO IEPEBE3CHHOTO IeCKa, €CIM HW3BECTHO, YTO OH
HAxXOJIUTCA B METAJUIMUYECKOM pe3epByape Ha TepputTopuu npeanpuaumatens N u ero
00béM cocTaBisieT 28% OT MaKCUMalbHOM BMECTHMOCTH JAHHOTO pe3epByapa.
N3BecTHO, 4TO MakCMMalbHasi BMECTUMOCTh METAJNIMYECKOTO PE3EpByapa COCTABIISET
32 M.

3agaua 7.

3apaboTHas TUTaTa MTAaTHOTO FOPHCTA HA MMPOW3BOACTBEHHOM MPEIMPUSATHN COCTABIISICT
45000 py6. C nauana 2023 roaa 3/maty ropucta noBbicuiau Ha 10%, a uepes nosroaa
(c mronsa 2023 rona) — emie Ha 20%. Ha ckobKO MPOIEHTOB MOBBICHIIACH 3apaboTHAs
ryiaTa FOPUCTa IO CPaBHEHUIO C TIEPBOHAYATHLHOM?

3anaua 8.

Uucno I0pOKHO-TPAHCIIOPTHBIX MPOMCHIECTBHM 3a OT4eTHBIM mepuon 2022 rona
coctaBwiio uucio 40, 3to 80% OT HOPOKHO-TPAHCHOPTHBIX MPOUCIIECTBUN 3a TaKOU
e otueTHbIM niepuoy; 2023 roaa. Halinure ato uncio JATII 3a otuetHsiit nepuoa 2023
roja.

3agaua 9.
3a rox B obsactu copepineHo 6720 npecryrieHuid. M3 HUX TSHKKUX — 33; B COCTOSIHUM
aJKOTOJIBHOTO ONbSIHEHHs] — 3262; CBA3AHHBIX C JOPOKHO-TPAHCHOPTHBIMU

npoucmecteusiMu — 1310. Ilocne 3aBepmienus ciaeacTsus nepenansl B cya 4520 nen;
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no 3816 W3 HUX YK€ BBIHECEHBI MPUTOBOPHI, MPUYEM TOJIOBMHA U3 MOCIEIHUX —
OOBHHUTEIIbHBIE; U3 BCEX OOBUHUTENIBHBIX MpUBENCHBI B UcnionHeHune 40%.
3anoiaHUTe A0 KOHIA CISAYIONIYIO Ta0IHILy:

Bun npecrymiienus KoJsmn4ecTBo IIpouenr, %
Bcero 6720 100
Tsxkue 33
B cocTosiHuu aapKOTroJbHOTO 3262
OTIbSTHCHHMS
CBsi3aHHBIE C IOPOKHO- 1310
TPaHCTIOPTHBIMU
MIPOMCIIICCTBHSIMU
3aBepIIeHO 4520
BriHeceHO NpUTOBOPOB 3816
OOGBHUHUTEILHBIC
Hcnonneno
3anaua 10.

HexTo yraun npubsuib B pazmepe 10 muH. py6. Kakyro cymMy Hemonoryyusia Ka3Ha,
€CJIM HaJIOT Ha NpUOBLIbL cocTaBisieT 22%

Kpurepuu ouenku:

OIICHKA «OTJIMYHO» BBICTABISAETCA OOydYaroIIeMyCs, eCli padoTa BBITIOJHEHA
MOJIHOCTBIO, B JIOTHYECKUX PACCYKICHUAX W OOOCHOBAaHWM pEHICHUS HET
mpo0esIoB M1 MaTEMAaTHUUECKUX OIMTMOOK (BO3MOYKHA OJIHA HETOYHOCTH, OIHMCKA, HE
SIBJISTFOIIASICS CIICACTBUEM HE3HAHUS WM HETIOHUMAaHUs y4eOHOro Marepurana).

OLCHKA «XOpOII0» BBICTABJISACTCS 06yqa}0meMycs[, CCJIM B PCHICHHUHN OOIMYIICHBI
HEOOJIBIIINE HpO6CHBI, HC HMCKa3uBIICC MATCMATHYCCKOC COACPKAHUE OTBCTA,
AOIMMYIICHBI OJWH — JBa HCAO0YCTA IIPHU OCBCHICHHMH OCHOBHOI'O COACPKAHHA
OTBCTA, MCIIPABJICHHBIC IIOCJIC 3aMCYaHWA YUYUTCIIA, AJOIIYIICHBI OoImnOKa WM
OoJee ABYX HCIOYCTOB IIpU OCBCHICHHMHU BTOPOCTCIICHHBLIX BOIIPOCOB WM B
BBIKJIaJIKaX, JICTKO HUCITPABJICHHBIC ITOCJIC 3aMCYaHUA YUUTCIIA.

OIICHKA «YJOBJICTBOPUTEIIEHO» BBICTABIISETCS OOYYArOIIEMYCs], €CITA JOMYIICHBI
Oonee omHON OmMMOKM WM Ooyiee MBYX — TPEX HEAOYETOB B BBIKJIAJKAX, HO
oOyJaromuics BiaeeT 00s13aTeIbHBIMA YMEHUSIMH T10 IPOBEPSEMOi TeMe.

OLICHKa  «HEYJIOBJIECTBOPUTEIBHO»  BBICTABIAETCA  OOydaloIIeMycsi,  €clu
JIOTYILIEHbI CYIIECTBEHHbIE OIIMOKH, MOKA3aBIlINeE, YTO 00yJaroIniics He BIaIeeT
00s3aTeIbHBIMU YMEHUSAMH U 3HAHUSIMU IO MPOBEPSEMOIl TEMe B MOJHOM Mepe.

CocTaBUTEND:
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dDeILepaanoe ToCyaAapCTBEHHOC 6IOIDKGTHOG O6p330BaTCJ'II>HOC YUPCKACHUEC BBICIICTO 06pa30BaH1/1;1
«CapaTOBCKaH roCyJapCTBCHHAsA IOPpUANICCKAd aKaACMUs»

IIpenMeTHasi (MUKJI0BAs) KOMHCCHUS 0011e00pa30BaTEeIbHBIX JUCHUIIINH

IIpakTH4eckue 3a1a4u
no AucuumiIuHe «MaremMaTuka

Tema 31: «Teopusi BeposiTHOCTEID

3amaua 11.
B ropone N Bcero 300 cyaeit, cnenoBatenbHo, 3 cyapu — 310 1%, 6 cyneit — 2% u
T.1. [Togymaiite, CKOJIBKO TBEPCKHUX Cy/IeH cOCTaBIsOT 4% OT ux ob1iero yucia?

3amaua 12.
B cyzne paccmotpeno 40 nen, B ToM yuciie S 1e71 10 0OBUHEHUIO B BOPOBCTBE. CKOJBKO
MIPOLIEHTOB MOCJIEIHUE COCTABISAIOT OT BCEX PACCMOTPEHHBIX /1€ ?

3agauya 13.

3a otuetHbii 2022 rong B ®dectuBasibHOM paiioHe ropoaa N 3apeructpupoBano 1250
npectyrmieHui, 16% U3 HUX cOCTaBIsAI0 MpecTyIuIeHus B cdepe s3xkoHoMUKU. Haliaure
YHUCJIO TAKUX IPECTYIICHUM.

3anaua 14.

B 2021 rogy B ob6mactu N B pesynpTare MOpONKHO-TPAHCHOPTHBIX MPOUCHIECTBUN
noru6syo 1748 dvenosek, uto cocrabiger 6,903% oT oOmiero yuciaa MOCTpaJaaBIIHX.
Haiitu o01iee umcio mocrpagaBIimXx.

Kpurepum ouenku:

e OLEHKA «OTJIMYHO» BBICTABISIETCA OOydHarolmeMycsi, eciii padoTa BBINOJIHEHA
MOJIHOCTBIO, B JIOTUYECKHX PACCYXICHUSAX M OOOCHOBAHMM pEUICHUS HET
MpoOeJIOB 1 MAaTEMATHYECKUX OIMOOK (BO3MOXKHA OJIHA HETOUYHOCTh, OTIMCKA, HE
ABJISIFOLIASICS CIEICTBUEM HE3HAHUS UM HEMOHUMAaHUS y4eOHOro MaTepuana).

e OICHKA «XOpOHIO» BBICTABIISICTCA O6y‘IaIOH.I€MYC$[, CCJIM B PCHICHHUHN OOITYIICHBI
HEOOJIBIITHE HpOGGJ'H)I, HC HCKa3UBIICC MATCMATHYCCKOC COACPIKAHHC OTBCTA,
AOIIYIICHBI OJWH — JIBa HCA0YCTA IIPH OCBCHICHUHW OCHOBHOI'O COJICPKAHHA
OTBCTA, MCIIPABJIICHHBLIC IIOCJIC 3aMCHAHHA YUYUTCIIA, JOITYHICHBI omuOKa HIIN
Oosee ABYX HCIOYCTOB IIpU OCBCHICHHWU BTOPOCTCIICHHLIX BOIIPOCOB HWJIN B
BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCUYAHWA YIUTCIIA.

e OIIEHKA «YJOBJICTBOPUTEIHHOY» BBICTABIISICTCS O0YYarOMEMyCs, €CIU JOMYIICHBI
Oosiee ogHOM omMOKM WM Oojee ABYX — TpPeX HEAOUYETOB B BBIKJIAJKaX, HO
oOydJaromuiics BiaajeeT 00513aTeIbHBIMU YMEHHSIMU TI0 TIPOBEPSIEMOM TeMe.
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«CaparoBcKast rocyJapCTBEHHas! IOpUANYECKas aKaJeMHs» CIrioa
(ActpaxaHckuil $human)

e OICHKa «CHCYIAOBJICTBOPUTCIILHO» BBICTaBJIACTCS o6y11a}omeMy051, CCJIn
JOITYHICHBI CYIIICCTBCHHBIC OI]II/I6KI/I, ITOKAa3aBIINUC, YTO 06yt1a101111/1171051 HC BJIaJCCT
00s13aTeILHBIMU YMCHUAMU U 3HAHUAMU 110 HpOBGpHGMOﬁ TEME B IIOJTHOM MCpC.

CocTaBHUTEND:
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«CapaTOBCKaH roCyJapCTBCHHAsA IOPpUANICCKAd aKaACMUs»

IIpenMeTHasi (MUKJI0BAsi) KOMHCCHUS 0011€00Pa30BaTENIbLHBIX JUCUMILIINH

IIpakTH4eckue 3a1a4u
no AucuumiIuHe «MaremMaTuka

Tema 32: «MaTeMaTHuecKass CTATUCTHKA»

3anaua 15.

B 4-x paiionax obsacTHOTO 1eHTpa 3apeructpupoBano 3a 2021 rog 1819, 2289, 2070 u
1834 npectymnenus. [IponieHT pacKphIBAEMOCTH MPECTYIUICHUH 0Ka3ajICsS B KaXIOM
palioHe COOTBETCTBEHHO cienyromum odpazom: 70,3; 66,0; 66,6; 70,5. Tpebyercs
HaWTH MPOLIEHT PACKPHIBAEMOCTH MPECTYIUICHUH 10 TOPOY.

3agaua 16.

CamocTosTenbHO HaauTe % PaCKPHIBAEMOCTH KpPak CKJIQJIOB M TOPTOBBIX TOYEK B
resioM 1o ropoay N , eciau palioOHHBIC OT/IEIICHUS TTOJTUIIMN TIPEAOCTABUIIN CIICTIYIOIINE
CBCJICHUS:

Paiion ropoaa KosuvecTBo Kpax IpoueHt
PacKpbIBaeMOCTH, %
3aBOJKCKUM 8 75,0
MOCKOBCKMIA 69 419
[TponeTapckuii 26 30,8
IlenTpanbHbIi 29 13,8
3amaua 17.

KomnuectBo cyneit ropoga N cocraBuno yumcio 1150. Haiaure konmuecTBO cyneH,
ecau ux guciio coctaBut 150% .

3anaua 18.
Yucno ciyxebHbIx cobak mo ropoay N coctaBuio 18, 310 15% 0T uncna ciry)eOHbIX
cobak 1o Bcemy peruony. HailTu 3To HeM3BeCTHOE YHCIIO.

3agaua 19.
B tabmuie ykazansl craructudeckue nanabie 2022 roma «10 cambix BOcTpeOOBaHHBIX
BakaHncuil B Poccumy:

Ne i HaumMmeHnoBanune BakaHCHH KoanyecTBo BakaHcHii
1 [TporpamMmmucTsI 2335
2 KOpuctoi 518
3 Boaurenn 322
4 | Web-nporpammuct 301
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«CaparoBcKast rocyJapCTBEHHas! IOpUANYECKas aKaJeMHs» CIro
(ActpaxaHckuil $human)

Hcnonp3ys Tabmuiy 3 3agaum 19, onpeaenuts MporieHT BaKaHCHI FOPUCTA B 00TIIEM
KOJINYECTBE YKa3aHHBIX BaKaHCHH.

Kpurtepumn onenku:

OLICHKA «OTJIMYHO» BBICTABIIAECTCA OOydarolmemycs, €cid padoTa BBIIOJHEHA
[OJHOCTBIO, B JIOTMUECKUX PACCYKICHUSIX U OOOCHOBAaHUM pPELICHUS HET
npo0OesioB U MaTEeMAaTUYECKUX OLIMOOK (BO3MOKHA OJlHA HETOYHOCTb, OIIUCKA, HE
ABJISIOIIASACS CIIEICTBUEM HE3HAHUS WJIM HEMOHUMAaHUs y4eOHOTro MaTepuania).

OIOCHKAa «XOpOHIO» BBICTABJIACTCA O6y‘-IaI-OHI€MYC5{, CCJIM B PCIICHHUHN OOITYIICHBI
HeOOJIbIITHE HpO6€JII:I, HC HCKa3UBIICC MATCMATHYCCKOC COACPKAHHUC OTBCTA,
JOIIYIICHBI OJWH — JBad HCAOYCTA IIPpU OCBCHICHHMH OCHOBHOI'O COACPIKaHHUA
OTBCTA, MCIIPABJIICHHLIC IIOCJIC 3aMCYaHHA YUUTCIIA, JOITYIICHBI OIIMOKa WIIH
OoJee ABYX HCIOYCTOB IIpU OCBCHICHHMHU BTOPOCTCIICHHBLIX BOIIPOCOB WM B
BBIKJIaIKaX, JICTKO UCITPAaBJICHHBIC ITOCJIC 3aMCYaHUA YUHUTCIIA.

OIIEHKA «YJIOBJIETBOPUTEIIBHOY» BBICTABJISICTCS 00Y4aOIIEMyCsl, €Cl TOMYIIECHbI
Oosiee ogHOM OmMOKM WM Oojiee ABYX — TpPeX HEAOUYETOB B BBIKJIAJKaX, HO
oOyyaronuiicst Bjuajeet 00s3aTeIbHBIMU YMEHHUSIMU 110 POBEPSIEMOM TEME.

OIICHKA  «HEYJIOBJIETBOPUTEILHO»  BBICTABISIETCS ~ OOydYaromemycsi,  €cCid
JIOTTYIIEHBI CYIIECTBEHHBIE OMOKHU, TTOKA3aBIINE, YTO O0YUYAOIIHUIACS HE BIaIeeT
00s13aTEIbHBIMA YMEHUSAMH U 3HAHUSIMU TI0 TIPOBEPSIEMOI TEME B MIOJTHOM Mepe.

CocTaBHUTEND:

5 AyauTtop 289

6 Menemxep 1o 3aKynKam 282

7 Bpau-cTtomarosuor 284

8 MeHnemxep 1Mo mpoayKTam 254

9 NHxeHep-npoeKTUPOBIIUK 241

10 | IloBap-xoHautep 219 1

CKOJIBKO TPOIEHTOB COCTABJISIET OTHOIIEHWE BaKaHCHIl IOPUCTOB K BaKaHCUIM
POrPaAaMMUCTOB?
3anaua 20.
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q)eI[CpaJ'II)HOC ToCyaAapCTBEHHOC 6IOIDK€THOG O6p330BaTCJ'II)HOC YUPCKACHUEC BBICIICTO O6pa3OBaHI/IH
«CapaTOBCKaﬂ rocyaapCTBC€HHAasA IOPpUANYICCKAA aKaACMUI»

HpeI[MeTHaﬂ (].[HK.]'[OBaﬂ) KOMHUCCHUA OﬁﬂleOﬁpaZiOBaTe.]'lebIX AUCHUITIJIMH

MHoroBapHuaHTHbI€E 3a/JaHUS U 3aJa4U
1o JUCUUILTMHE «MaTtemaThuka»
1 xkypc, 1 cemecTp

Paszpnes 1. Lean u 3a1a4u MATEeMATHKH NIPH OCBOCHHMH CIIeUAJbHOCTH. Uncaa u
YHUCI0BbIe PYHKIMH
Tema 2. IIpoueHTHbIC BHIYUCICHUS. YPABHEHHUS U HEPABEHCTBA.

Bapuanr 1

3aganue 1. Berauciaurs: 9.7 131235
20 15 16 39) 11
7 2 -3
X - -z

3anganue 2. YOpOCTUTH: %
X>.y'-z

3aganue 3. PemuTh ypaBHEHUS:
a) 3(5x—4)—2(6x—6)=3x
0) 5x° —4x—-9=0.
3x+2y=8
3aganue 4. PemuTh cucteMy ypaBHEHUM: {5X yy_ 9
Bapuant 2
3aganue 1. Berauciaurs: (ﬁ%+E§J—
17 16 27 9
x5y 24
x3.y8.z25
3aganue 3. PemuuTh ypaBHEHUS:
a) 4(4x-3)-3(7x-7)+9=4x;
0) 4x*-3x-7=0.

3aganue 2. YIpOCTUTH:

3x-2y=4

3anganue 4. Peminth cCUCTEM ABHECHUM; )
A yyP {5x +y=11

Bapuanr 3

3amanue 1. BeraucanTs: (@'l—g-gj:i.

20 15 16 39)°11
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x%.y2. 7%
x°.yt.z8
3ananue 3. PemuTh ypaBHEHHUS:

a) 27+3(3—x)—2(5x—5)=10x;

0) 3x*+2x-1=0.

3anaHue 2. YOPOCTUTB:

. [9X+2y=9
3ananue 4. PemuTh cucteMy ypaBHECHHI: 6x_y=4
Tema 3. HepaBeHncrna.
Bapuanr 1
3aganue 1. PemuTh HEpaBeHCTBA!
a) 4(4x-3)>3(7x-7)-9+4x;
6) 2x* +3x—520.
2-(x+3)-(x—-8)<4
3aganue 2. PemnTh cHCTEMY HEPABEHCTB: (x+3)-(x-8) :
6x > 3(x+1)-1
Bapuanr 2
3aganue 1. PemuTh HEpaBeHCTBA:
a) 3(5x—4)>2(6x—6)+3x;
0) 5x*+x—6>0.
2-(x-1)-3<5-(2x-1)-7x
3aganue 2. Pe CHCTE e€paBEHCTB: .
8 HIHTD CHETENY TEPHBEHETS {3-(x+1)—2§6-(1—x)+7x
Bapuanr 3
3aganue 1. Pemuth HEpaBeHCTBA:
a) x+6(4x—7)<2(x—3)-10;
0) 5x* —4x+1<0.

3amanue 2. P a [5e(x+1)-x>2-(x+1)
nanue 2. PemuTs cucteMy HepaBeHCTB: 4-(x+1)-2<2-(2x+3)—x"

Kpurepuu ouenku:

e OIIEGHKA «OTJIMYHO» BBICTABIISCTCA OOydUaromeMycsi, eciiu paboTa BBHITIOJIHEHA
MOJIHOCTHIO, B JIOTUYECKHX PACCYXICHUSX ¥ OOOCHOBAHHWH pEIICHUS HET
MpoOEeJIOB U MAaTEMATUYECKUX OMHMOOK (BO3MOXKHA OJHA HETOYHOCTh, OMKCKA, HE
SIBJISTFOIIASICSL CTICZICTBUEM HE3HAHUS WM HETIOHWMAaHUs y4eOHOro MaTepuana).

e OIICHKA «XOPOIIIO» BBICTABIISIETCS OOYYarOIIEMYCsl, €CIIM B PEIICHUU JIOMYIICHBI
HeOoJIbIIME MPOOENbl, HE HMCKA3UBIIEE MAaTEeMaTHYECKOE COACp)KaHUE OTBETA,
JOMYIIEHBl OJWUH — JBa HEIOYEeTa IPHU OCBEIICHHUH OCHOBHOTO COJCpP>KaHUS
OTBETA, HUCIIPABJICHHBIC TIOCJIE 3aMEUaHHS YUYWTENs, JAOMYIIECHbI OIIMOKA WU
0oJjiee NIByX HEIOYETOB IPU OCBEIICHUU BTOPOCTEIICHHBIX BOIMPOCOB WM B

BBIKJIaJIKaX, JICTKO UCITPABJICHHBIC ITIOCJIC 3aMCYaAHUA YUHUTCIIA.
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OIICHKA «YJIOBJICTBOPUTEILHO» BBICTABJISAETCS 00YUYaIOIMIEMyCs, €CIIA JTOIMYIIEHbI
Oosiee ogHOM oOmMOKM WM Oojiee ABYX — TpeX HEJAOUYETOB B BBIKJIAJKaX, HO
0oOyyJaroIuiics BiajaeeT 00sS3aTeIbHBIMU YMEHUSIMH 110 MIPOBEPSIEMOi TEME.

OLICHKA  «HEYJIOBJIECTBOPUTENHHO»  BBICTABIETCA  OOydYaloIIeMycsi, €Clu
JOIYIIIEHBI CYIIECTBEHHbIE OMIMOKH, TOKA3aBIlINE, YTO 0OYJArOIINiiCS HE BIaIeeT
00s3aTeIbHBIMA YMEHUSAMH U 3HAHUSMU 110 MPOBEPSIEMOI TEME B MOJHOM Mepe.

CocTaBuTeIb.
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Pa3nen 2. OcHOBBI TPUTOHOMETPHH.
Tema 8. CBolicTBa TPUTOHOMETPUYECKUX (PYHKIMIA.

Bapuanr 1

3amanue 1. Hailimure Ha 4YHCIOBOM OKpPY)XKHOCTH TOYKY, KOTOpas COOTBETCTBYET
on 3n

3aITaHHOMY YHCITY: Q) E; 0) 7

. 4t
3aganue 2. BprumcauTe sint 1 cost, eclim t:—?.

3aganue 3. BBIUMCIUTE: tgm+sin (— %tj + cos(— gj +sin .

3aganue 4. YipocTure BeIpaxkeHHe: tg(—a)-ctgo +sin?(—a).
. 4 3 o
3aganue 5. JlaHo: sin x= e T<X< ?n Haiigure cosx u ctgx.

3ananue 6. Bbipa3ute B pauiaHHON Mepe BEIMYHUHY yriia o = 640°.

. 3n
3aganue 7. BpIpasute B rpagyCHON Mepe BENMYMHY yIJia t = R

Bapuanr 2
3aganue 1. Haiinure Ha 4MCIOBON OKPYXHOCTH TOYKY, KOTOPAsi COOTBETCTBYET

om n
3aITaHHOMY YHCITY: a) ?; 0) e

3
3amanue 2. Brruucaure cost | ctgt, ecau t:—f.

Banmanue 3. Bbruuciuth: 2cos(— )+ ctg? g —3sin (— gj :
3ananue 4. Ynpoctute BhIpaxkeHHe: cos(—o)+cosa-tg*(—a).
3aganme 5. JlaHo: cosx = —% , g< x <. Haligurte sin x u ctgx.

3amanue 6. BrIpa3urte B paguaHHOW Mepe BEIMYUHY yriia o =560°.

o on
3aganue 7. Bpipasute B rpagyCHOM Mepe BEIMUUHY yria t=—.

6
Bapuanr 3
3ananue 1. Halinure Ha 4MCIIOBOI OKPYKHOCTH TOYKY, KOTOpasi COOTBETCTBYET
T 11n
3aJIaHHOMY YHUCIy: a) vt 0) '

3aganue 2. BprumciauTe tgt U cost, eciu tz—%n.
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3amadue 3. BBIUNUCIUTE: cos(— gj +sin (— g) —sin 3?75 )

. 1
3aganue 4. YHpOCTUTE BBIPAKEHUE: COSaL+Sin o -tgo ————.
cosa
3aganue 5. JlaHo: cosx=-0,8; m<Xx< %n . Hauitu sin x, ctgx.
3ananue 6. Boipazute B paquiaHHON Mepe BeNUYKHY yriia o =720°.

o 11n
3ananue 7. BbIpaszute B rpalyCHON Mepe BEIMUUHY yTIiia t = TR

Tema 12. IlpeoOpa3oBanne TPUTOHOMETPUYECKUX BbIPasKeHH

Bapmnanrt 1
3aganue 1. YIpocTUTh BBIpaKEHHE

3 T . (7 3 T
CoOS —+a |-tg) = —a |-sin| = —a |+ctg| — —a |-cCtg| = - |-
2 2 2 2 2
3amanue 2. Halitu 3Ha4eHne BeIpaxkeHus: (sin @ —cosa)’ +sin 2o

Bapuant 2
3aganue 1. YHpoCTUTH BBIpAKEHUE

005(37” —~ aj (=sin(2z - a))+tg(z - a)~tg(3?7[ + a] +cos’ (% — aj :
3aganve 2. Halith 3HaueHMe BhIpaKEHHUS: (Sin o +cosa )’ —sin 2a .

Bapuanr 3
3aganue 1. YHpocTuTh BeIpaKE€HHE

tg(%Z + aj t9(7 —a)—sin(27 - a)- cos(%r -~ aj + cosz(g - aj :

2sin® o -ctgar

3aganue 2. HailTu 3HaueHUE BhIPAKEHMUS: >
sin 2o

Tema 15. IlpocTeiimue TPUroHOMeTPUYECKHE YPABHEHMUSI.
Bapmuanr 1. Pemute ypaBHeHuUS:

a) cosx:—ﬁ; 6) 2sin X+4/2=0; B) tg[3x+£j=£.
2 6 3
Bapmuanr 2. Pemute ypaBHEeHUS:
1 . x 7)) 3
COSX=—: 6) 2sin X++/3=0; g —+— |=—.
a) X 5 ) +/3 B) 9(3 3} 3

Bapuanr 3. Pemute ypaBHeHuUS:
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a) sinx:g; 6) 3tgx+~/3=0; B) cos[g_%jzgl

Tema 17. OgHOpOAHBIC TPUTOHOMETPUYECKHE YPABHEHHSA
Bapuanr 1. Pemiuts ypaBHEeHUS:

a) sin x++/3-cosx=0; 0) 6-sin®x+sin x-cosx—cos” x=0.

Bapuanr 2. Pemints ypaBHEHUS:
a) sin 2x+cos2x=0; 0) 2-sin®x+3sin x-cosx+cos’ x=0.

Bapmuanr 3. Pemuth ypaBHEHUS:
a) sin3x—cos3x=0; 0) 3-cos® x—2sin x-cosx—5-sin” x=0.

Kpurepum onenkmu:

e OIICHKAa «OTJIMYHO» BBICTABJISIETCS OOYydaroIieMycsi, €cilu padoTa BBIMOJHEHA
MOJHOCTBIO, B JIOTHYECKUX PACCYXKACHUAX W OOOCHOBAaHWUU PEIICHUS HET
po0OEJIOB U MAaTEMATHYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMKCKA, HE
SIBJISIFOIIIASICSL CTICZICTBUEM HE3HAHUS WM HETIOHMMAaHUsl y4eOHOro MaTepuana).

e OICHKA «XOpOHIO» BBICTABJIACTCA O6y‘-IaI-OHI€MYCSI, CCJIM B PCIICHHUHN OOITYIICHBI
HeOOJIbIITHE HpO6€JII:I, HC HCKa3UBIICC MATCMATHYCCKOC COIACPIKAHHC OTBCTA,
JOIIYHICHBI OJWH — JBad HCOOYCTAa IIPpU OCBCHICHHMH OCHOBHOI'O COACPIKaHHUA
OTBCTA, HCIIPABJICHHBIC IIOCJIC 3aMCUYaHHUA YUYUTCIIA, HJOIIYIICHLI omuOKa WIIN
Oosee ABYX HCIAOYCTOB IIPH OCBCIICHHH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B
BBIKJIaJIKaX, JICTKO HCIIPABJICHHBIC ITOCJIC 3aMCYaHUsA YUUTCILA.

e OIICHKA «YJOBJETBOPUTEIHLHO» BBICTABIISIETCS OOyYaroOleMycCsl, €CIU JTOMYIICHBI
Oosiee ogHOM OmMOKM WM Oojiee ABYX — TpPEX HEAOUYETOB B BBIKJIAJKaX, HO
oOyyaronuiicst Biuajeer 00s3aTeIbHBIMU YMEHHUSIMU TI0 IPOBEPSIEMO TEME.

e OIICHKAa «HEYJOBJIETBOPUTEIBHO»  BBICTABISIETCS ~ OOy4arollemycs, €cCllu
JOMYIIEHBI CYIIECTBEHHbIE OLIMOKHU, TOKA3aBIINE, YTO O0YUYaIOIINIICs HE BIaIECET
00s3aTeNIbHBIMA YMEHUSAMH U 3HAHUSIMU IO IPOBEPSIEMOI TEME B MOJHOM Mepe.

CocTaBuTeIb:
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Pasnen 3. Crenenu u kopuu. Jlorapugmsl.
Tema 18. CreneHns ¢ J1100bIM PAMOHAJIBHBIM MIOKA3aTEJIEM.

Bapuanr 1.

3amanue 1. Beruucnure: 5 -4%:20°.
1

5=
3amanme 2. IlpeacraBbTe cTEneHb C APOOHBIM MMOKA3ATEIEM B BUJE KOPHS: a 3.
1 5

3aganue 3. YOpPOCTHUTH BHIPAKEHHE M 3AIIMCATh B BUIE PaJUKaa: ¢4 -ct.

3 . 3
3ananue 4. Haiith 3HaueHue BbIpakeHus: 81 * +(éj ’ —(éj >

Bapuanr 2.
3amganue 1. Bpramciaure: 42319121,

1
2=
3a,Z[aHI/I€ 2. HpGI[CTaBI)Te CTCIICHL C I[pO6HI>IM IIOKAa3aTCJICM B BUJIC KOPH:: b".
5 1

3aganue 3. YOpPOCTUTE BHIPAKEHHE U 3alMIIATE B BUAE PaUKaIa: X8 -x* .

2 - 1
3aganue 4. HaiiTu 3HadYeHHE BBIpAKEHUS: 273 +(%} t_ose,

Bapuant 3.

3anganue 1. Bprumcnure: 28124 ;24°.
1

2=
3ananue 2. IlpeacrtaBbTe cTEneHb C APOOHBIM MMOKA3ATENEM B BUAE KOpHA: d 5.
1 5

3amanue 3. YIpOCTHTE BHIPAKEHUE U 3alMIINTE B BUJE PaAUKaIa: a2-af.

2 3 -2
3aganue 4. Haiitu 3HaueHue BeIpakeHus: 27 ° +81* —Gj :

Tema 19. @ynkuuu y = 2/x , X CBOMCTBA.

Bapmanr 1.
3ananue 1. Haiitu o6macte onpenenenus GyHKun y ={/10x+20 .
3amanme 2. Pemmth rpadmuecKku ypaBHEHHE /X = X—2.

Bapuanr 2.
3amanue 1. Haiitu obnacte onpenenenust GyHkuuu y =4/4x-8.

3ananne 2. Pemmth rpadudeckn ypaBHEHHE /X = —X.
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Bapuanr 3.
3ananue 1. Haiitu o6nacte onpenenenust GyHKIuu y =3/3x—6.

3ananue 2. Pemmuts rpaduuecku ypasHeHue 2-+/x = x—1.
Tema 20. BoipakeHus, cogep:xainme crerneHb H KOpeHb

Bapuanr 1.
3aganre 1. BeiHECTH MHOXKHTENb U3 O] 3HAKA KOPHS /45-a%-b°-c’ .

<

X2

3aganue 3. 3amucaTh BHIpaXKEHUE B BHIE OJHOTO KOpHA -4y 3/y? .

3anganue 2. YIPOCTUTH BBIPAKEHUE

Bapuanr 2.
3amanue 1. BblHECTH MHOKHUTENb M3 ITOJ] 3HAKA KOpHS +48-a*-b’-c'.

4
3aganue 2. VIpocTuTh BhIpakeHue X3 -Yx* .
3aganue 3. 3amucarh BRIpaXKEHUE B BHJE OJHOTO KopHs b-§/b* b .

Bapuant 3.
3amanvie 1. BbIHECTH MHOKHUTENb M3 O] 3HAKA KOPHS +27-a°-b*-c® |

Jy?

5 .

y6
3ananue 3. 3amucarh BHIPaKEHUE B BHE OJHOTO KOpHs X-§/x°-3/x .

3aganue 2. YIpPOCTUTH BBIPAKEHHE

Tema 21. UppanuoHajibHble ypaBHEHHUS

Bapmuanr 1. Pemuts ypaBHEeHUS:

a) 3/3x-4=3; 0) V3x—2=+/2x+5; B) VX% +2x+1=3x-1.

Bapuanr 2. Pemuts ypaBHEHUS:

a) Y7x+1=4; 6) V3x—15 =+/20 —4x ; B) VX*+3X+3=2x+1.

Bapmuanr 3. Pemuth ypaBHEeHUS:

a) 36x+15 =3; 0) V2x+12 =+/30-5x;; B) v2x? —3x—5=x-1.

®
-
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Tema 23. [loka3aTrejibHbIE YPABHEHUSI
Bapuant 1. Pemiuth ypaBHEHUS:
1 X
a) 49" = (ﬂ ; 0) 3*? —5.3* =36; B) 5" —5* 151 =31.
BapuanT 2. Pemiuth ypaBHEHUS:
o (1)
a) 2 3X:(§j ; 0) 7°*-14.7" =5; B) 2.3 -6-3*1 -3 =9,
Bapmuanr 3. Pemuth ypaBHEeHUS:
2 2x+3 9 x-2
a) (5} :(E) ; 0) 2-52-10-5*=8; B) 21 -3.2°1_5.2* = 6.

Tema 24. Iloka3aTeibHbIE HEPABEHCTBA

Bapmuanr 1. Pemuuth HEpaBeHCTBa:
a) 3% <27, 0) 2°* -2 >120; B) 8-2°1-2">48.

Bapmuanrt 2. Peuth HepaBeHCTBA:
a) 5" <125; 0) 3% +3* >30; B) 7" -7 >6.

Bapuanr 3. Pemmuth HepaBeHCTBa:
a) 7°° <49; 0) 2°?*+2* >5; B) 5 —7.5%2<90.

Tema 25. Jlorapudm u ero cBoiicTna.

Bapuanr 1.

Bananue 1. Boraucnute: a) 2-(log,3+log,12); 6) Iog37—|og3%;

B) (4-log,2—log,32): (log,4+3-log, 2).
3amanne 2. Haiitu yncno x mo ero jgorapudmy: log, x =log,93+2-log,2—log, 31.

Bapuanr 2.
3aganue 1. Beruucnurs: a) 3-(log, 2+log, 8); 0) Iogz9—logZ%;

B) (log,3+log,9):(2-log,15-2-log,5).
3amanue 2. Haiitu yncno x mo ero jgorapudmy: log, x =log,18—2-log 6+3-log, 2.

Bapmuanr 3.
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Banganue 1. Borawmcimute: a) 4-(log,16 +log, 4); 0) I0938—Iog3%;

B) (log,2+log,8):(3-log,8—3-log,2).
3amanme 2. Haiitu yncno x mo ero jgorapudmy: log, x=log,15-3-log, 3+ log,81.

Tema 27. JlorapupmMuveckue ypaBHeHHsI U HEPABEHCTBA
Bapuanr 1.
3anganue 1. Pemunrts ypaBHEHUSA:

a) log,(2x-1)=3; 6) log,(3x—6)—log,(2x—3)=0.
3aganue 2. Permuts HepaBeHCTBO log,(2x +3)> log(x—1).

Bapuanr 2.
3anganue 1. Pemunth ypaBHEHUSA:
a) log,(3x+1)=2; 6) log,;(2x—4)—log,,(x+1)=0.

3aganue 2. Penmth HepaBeHCTBO log,(2x—1)> log,(3x—4).

Bapuant 3.
3anganue 1. Pemuts ypaBHEHUSA:
a) log,(x—-8)=4; 6) 10g,s(4x—7)—log,s(x+2)=0.

3aganue 2. Penmts HepaBeHCTBO log,(3x 1)< log,(2x+3).

Kpurepum ouenkmu:

e OLEHKA «OTJIMYHO» BBICTABISIETCA OOydHarolmeMycsi, eciii padoTa BBINOJHEHA
MOJIHOCTBIO, B JIOTUYECKHX PACCYKJIEHUAX M OOOCHOBAaHUM pELIECHUS HET
MpoOEeJIOB U MAaTEMAaTUYECKUX OIIMOOK (BO3MOXKHA OJHA HETOUYHOCTD, OMKCKA, HE
ABJISIFOIIASICS CIEICTBUEM HE3HAHUS UM HEMOHUMAaHUS y4eOHOro MaTepuana).

e OICHKA «XOpOHIO» BBICTABIISICTCS O6yanOH_[€My(Z$[, CCJIM B PCHICHHUHN OOITYIICHBI
HeOOJIbIITNE Hp06em>1, HC HCKa3uBHICC MATCMATHUYCCKOC COACPIKAHHUC OTBCTA,
JOIIYHICHBI OJWMH — JBad HCOOYCTAa IIPU OCBCHICHHMH OCHOBHOI'O COACPIKaHHUA
OTBCTA, HCIIPABJICHHBIC IIOCJIC 3aMCUYaHUA YUYUTCIIA, JOIIYIICHLI omuOKa WM
Oosee ABYX HCIAOYCTOB IIPH OCBCIICHHH BTOPOCTCIICHHBIX BOIIPOCOB HJIM B
BBIKJIaJIKaX, JICTKO UCITPABJICHHBIC ITOCJIC 3aMCYAHUA YUHHUTCIIA.

e OIIEHKA «YJOBJICTBOPUTEIHHOY» BBICTABIIACTCS OOYyYarOIIeMyCsl, €CIIH JOMYIICHBI
Oosiee ogHOM omMOKM WM Oojiee ABYX — TpPeX HEAOUYETOB B BBIKJIAJKaX, HO
oOydJaromuiics BjaajeeT 00513aTeIbHBIMU YMEHHUSMU TI0 TIPOBEPSIEMOM TeMe.

o OIICHKA «HEYAOBJECTBOPUTEILHO»  BBICTABISIETCS ~ OOy4arolmlemycsi, €cCllu
JOMYIIEHBI CYIIECTBEHHbIE OLIMOKHU, TOKA3aBIINE, YTO O0YUaIOIIUICS HE BIaICET
00s3aTeIbHBIMA YMEHUSAMH U 3HAHUSIMU TI0 TIPOBEPSIEMOI TeMe B MOJHOM Mepe.

CocTaBuTeIb:
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Pa3znen 4. BekropHnas anreopa
Tema 28. [lonsiTue BeKkTOpA.
Bapuanr 1.
Bamanue 1. Jlanel Toukn A(-111), B(0;L4), C(L5;5). Tpebyercs:

a) 3amucaTh BEKTOPH AB U AC B cHCTEMe OpT i, j , k|
b) maiiTh nmepumeTp TpeyrojabHuka ABC .
Bamanue 2. Jlansl Touku A(2,9;6), B(6;3), C(—16;0). Tpebyercs:
a) HaliT¥ KOOpAUHATHI BEKTOPOB BA u BC
0) HaiiT BekTOpa BA+BC M BA—BC aHAIUTUYECKH.

Bapuanr 2.

3amanue 1. Jlanel Toukn A(-111), B(-10;3), C(0;3;8). Tpebyercs:
a)  3amucaTh BEKTOpPHl AB U AC B CUCTEME OPT i, | , K
b)  HaliTh mepuMeTp TpeyrojbHHKa ABC .

Bamanune 2. Jlansl Touku A(313), B(3,-14), C(-13,2). Tpebyercs:

a) HalTH KOOPJIMHATHI BEKTOPOB BA 1 BC;
0) HaliTu BekTOpa BA+BC 1 BA—BC aHaIUTUYECKHU.

Bapuant 3.
3amanue 1. Jlansl Toukn A(-111), B(-10;3), C(155). Tpebyercs:

a)  3anmcaTh BEKTOPHl AB U AC B CUCTEME OpPT i, | , K

b)  HaiiTh mepuMetp TpeyrojbHHKa ABC .
Bamanune 2. Jlanwl Toukn A(313), B(3,-14), C(-13,2). Tpebyercs:

a) HAMTH KOOPJAMHATHI BEKTOPOB BA 1 BC;
0) HaliT BekTOopa BA+BC 1 BA—BC aHaTUTHYECKHU.

Tema 29. CkansipHoe npousBeieHHe BEKTOPOB
Bapuanr 1.

3amanue 1. Jlansl BekTOpsI a(-1,2;5) u b(2;—4;3). Beraucaure:

a)a-b;

6) (2a—3b)-(a+2b).

3ajganve 2. BBISCHUTE NEpNeHIUKyISpPHOCTE BEKTOPoB a(—12,-5) u b(2;-4,-2).

Bapuanr 2.

Baganue 1. Jlansl BexTophl a(1;-2;3) u b(-2;3;4). Berancure:
a)a-b;

6) (2a—3b)-(a+2b).
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3ananue 2. BbIACHUTH EPIEHIUKYISIPHOCT BEKTOPOB 5(1;—2;5) " 5(2;—4;—2).
Bapuanr 3.
3anganue 1. Jlansl BekTopsl a(4;-3:1) u b(3;3;8). Beruucaure:

a)a-b;

6) (2a—30)-(a+2b).
3aganue 2. BBISACHUTH NEPIEHANKYISIPHOCTH BEKTOPOB 5(4;—3;5) Hu 5(2;—4;—4).

Kpurtepun onenku:

OLICHKA «OTJMYHO» BBICTABIIAETCA oOOydarolemMycs, eciu padoTa BBIIOJHEHA
MOJTHOCTBIO, B JIOTHYECKHX PACCYXIEHUSX U OOOCHOBAHMM PEIICHUS HET
po0OeJIOB 1 MAaTEMATHYECKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OMKCKA, HE
SIBJISIFOIIIASICSL CTICZICTBUEM HE3HAHUS WM HETIOHMMAaHUsl y4eOHOro MaTepuana).

OICHKA «XOpOHIO» BBICTABJIACTCA O6y‘-IaI-OHI€MYC5I, CCJIM B PCIICHHUHN OOITYIICHBI
HeOOJIbIITHE HpO6€JIBI, HC HCKa3uBIICC MATCMATHUYCCKOC COACPIKAHHUC OTBCTA,
JOIIYIICHBI OJWH — JBad HCAOYCTA IIPpU OCBCHICHHH OCHOBHOI'O COACPIKaHUA
OTBCTA, HCIIPABJICHHBIC IIOCJIC 3aMCUYaHUA YUYUTCIIA, JOIIYIICHBLI omuOKa WIIN
Oosee ABYX HCAOYCTOB IIPH OCBCIICHHH BTOPOCTCIICHHBIX BOIIPOCOB HIIM B
BBIKJIaZIKaX, JICTKO HCIIPABJICHHBIC ITOCJIC 3aMCUaHUs YUUTCIIA.

OIICHKA «YyJIOBJIETBOPHUTEILHO» BBICTABJISACTCS OOYYaIOIMEMYCs, €CITU JOMYIICHBI
Oosiee ogHOM OmMOKM WM Oojee ABYX — TPEX HEAOUYETOB B BBIKJIAJKaX, HO
oOyyaronuiics Biuajeer 00s3aTeIbHBIMU YMEHHUSIMU TI0 POBEPSIEMOM TEME.

OLICHKA  «HEYJOBJIETBOPUTEIBHO»  BBICTABIAECTCA  OOy4YalOIIEMYCs,  €CIIU
JOMYIIEHBI CYIIECTBEHHbIE OLIMOKHU, TOKA3aBIINE, YTO 00YUYaIOIINICs HE BIAICET
00s3aTeNIbHBIMA YMEHUSAMH U 3HAHUSIMU IO IPOBEPSIEMOI TEME B MOJHOM Mepe.

CocTaBuUTEIb:
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1 xypec, 2 cemecTp

Paznen 5. KomOunaropuka, Teopusi BepOSiTHOCTEH M CTATHUCTHKA.
Tema 30. Komounaropuka.

Bapuanr 1.
3aganue 1. Beruuciute A, C,, P,.

3amanue 2. B cryaendeckoit rpymme 15 yenoBek. CKOJBKMMH CHOCOOAMU MOKHO
BBIOpaTh TPOMX Pa3HBIX CTYACHTOB HA OJIMMITHAAJIBI IO MaTeMaTUKe, (PU3UKE U XUMHUH ?
3amanue 3. B Basze crosr 10 kpacHbIX rBO3AuK. CKOJBKHMMH CIIOCOOAMHU MOKHO
COCTaBUTh OYKET U3 CEMH I'BO3UK?

Bapuanr 2.
3aganue 1. Berumciure A, C., P,.

3ananue 2. CKOJIBKO CIIOB MOKHO 00pa30BaTh U3 & KApTOUEK C OyKBaMu «(h», «p», «ay,
«I», «M», «©», «H», «T», €CJIH CJIOBA JIOJDKHBI COCTOSATh U3 TATH OykB? (ITox «cioBom»
MOHUMAETCS JTF000¢ coueTaHne OYKB B ONPEICIICHHOM MOPSIKE)

3amanme 3. B crygenueckoit rpymme 10 dgemoBek. CKOJBKUMHU CHOCOOAMH MOYKHO
BBIOPATh TPOUX CTYJICHTOB JUISI IEKYpPCTBa B ydeOHOM KabuHeTe?

Bapuant 3.
3aganve 1. Berumcaure A, C/, P,.

3aganue 2. B 3abere ydacTByroT 5 cmnopTcMeHOB. CKOJIBKMMH CHOCOOAMH MOTYT
pacipenenuThCS Ba IEPBhIX MecTa?

3apanue 3. Mmeercss 5 BUAOB sroi. PemeHo 3aroToBUTh Ha 3MMY KOMIIOTHI,
cojaeprkaiue Tpu Buaa Arof. CKoJIbKO pa3iuyHbIX BUJOB KOMIIOTOB MOKHO 3arOTOBUTH
Ha 3UMYy?

Tema 31. Teopusi BeposiTHOCTEIA.
Bapmuanrt 1. /IBa cTpesika HE3aBUCUMO JIPYT OT Apyra 10 OTHOMY pa3y CTPEJIAI0T
B MHUIIEHb. BepoATHOCT, MONAJAHUA B MHUIIEHb KaXKJIOr0 CTpeJjiKa B
OT/ZIEJIPHOCTH PaBHA 0,9 M 0,3 COOTBETCTBEHHO. HallTU BEPOATHOCTH TOTO, YTO
MUIIIEHb:
a) OyJeT mopakeHa IBax/pl; 0) OymeT mopakeHa XOTs Obl OJIUH pas3.

Bapuant 2. BeposTHOCTh TOTO, UTO MOTPEOUTENh YBUJIMUT PEKIaMy OIpPEIEIECHHOTO
MpOAyKTa Mo TeyieBuaeHuto, papHa 0,06. BeposTHOCTh TOTO, YTO MOTPEOUTENH YBUIUT
peKiaMy TOTO K€ MPOAYKTa Ha pekiiaMHoM cteHne, pasHa 0,08. [Ipeanonaras, yto oda
COOBITHSI HE3aBUCUMBI, ONIPEJIETUTh BEPOSITHOCTh TOTO, UTO MOTPEOUTEIb YBUIUT:
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a) o0e peksiaMmbl: 0) XOTs ObI OJIHY PEKJIaMy.

Bapuant 3. [lnsg curHanmsanuu o0 aBapuM  yCTAHOBJICHBI [[Ba HE3aBUCUMO
paboTamMx CUTHAIH3aTOpa. BeposTHOCTH TOTO, UTO MPU aBapuu CpabOTAET MEePBHIN
curHamzaTop — 0,95, BeposiTHOCTH TOTO, 9TO cpaboTaeT Bropoi curHamuzarop — 0,9.
Halit BEpOsITHOCTH TOTO, YTO IPH aBapUH CPAOOTAIOT:

a) 00a curHanusaropa; 0) XoTst Obl OJJUH CUTHAIA3ATOP.

Kpurtepun onenku:

o OIICHKAa «OTJIMYHO» BBICTABISETCS OOydYaromemycsi, €cid padoTa BBIMOIHEHA
[OJTHOCTBIO, B JIOTMUECKHUX PpACCYKICHUSIX U OOOCHOBAaHUM pEIICHUS HET
npo0OesioB U MAaTEMAaTUYECKUX OLIMOOK (BO3MOKHA O/IHA HETOYHOCTh, OMMCKA, HE
ABIISIOIIASACS CIIEICTBUEM HE3HAHUS WM HEMOHUMAaHUsl yYeOHOro MaTepuana).

e OICHKA «XOpOHIO» BBICTABJIACTCA O6y‘-IaI-OHI€MYC5I, CCJIM B PCIICHHUHN OOITYIICHBI
HeOOJIbIITHE HpO6€JII:I, HC HCKa3UBIICC MATCMATHUYCCKOC COACPKAHHUC OTBCTA,
JOIIYIICHBI OJWH — JBad HCAOUYCTA IIPpU OCBCHICHHHK OCHOBHOI'O COACPIKaHUA
OTBCTA, MCIIPABJIICHHLIC IIOCJIC 3aMCYaHHA YUUTCIIA, JOITYIICHBI OIIMOKA WU
Ooiee ABYX HCIOYCTOB IIpU OCBCHICHHMU BTOPOCTCIICHHBLIX BOIIPOCOB WM B
BBIKJIaIKaX, JICTKO UCITPABJICHHBIC ITOCJIC 3aMCYaHUA YUHUTCIIA.

e OIIEHKA «YIOBJICTBOPUTEIHHOY» BBICTABIIACTCS OOYJArOIIEMYCsl, €CIIH JOIMYIICHBI
Oosiee ogHOM OmMOKM WM Oojiee ABYX — TpPeX HEAOUYETOB B BBIKIAJIKaX, HO
00yyJaroIuiics BiaaeeT 00sA3aTeIbHBIMU YMEHUSIMHU 110 IIPOBEPSIEMOM TEME.

e OIEGHKA «HEYJOBJICTBOPUTEIHHO»  BBICTABISCTCA  OOydYalOIIEMyCs,  €CId
JIOTTYIIEHBI CYIIECTBEHHBIE OLTUOKH, TTOKA3aBIIKNE, YTO O0YUYaAIOIIUICS HE BIIaIeeT
00s13aTeIbHBIMA YMEHUSAMH U 3HAHUSIMU TI0 TIPOBEPSIEMOil TEME B TIOJIHON Mepe.

CocTaBuTeIb.
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QDeﬂepaanoe ToCyaAapCTBEHHOC 6IOIDKCTHOG O6p330BaTCJ'II>HOC YUPCKACHUEC BBICIICTO O6pa3OBaHI/I$1
«CapaTOBCKaH roCyJapCTBCHHAsA IOPpUANICCKAd aKaACMUs»

Pa3gen 6. Hauajia MmaTeMaTH4YeCKOr0 aHAJIM3A.
Tema 33. [Ipenen pyHkumnu.

BapuanTt 1. Beunciure ykasaHHbIe IpeAebL:

X2+ x—2 . BXx2+7x-2

— B) lim ————.
X" — xom X —2X° -4

H 3 2 . H
a) IX|E12(3x —2X +7), 0) I)!Tl
BapmuanT 2. Beruncimre yka3aHHbIC ITPEIACIIHL.
2X* —6x—20 o) i 7-3x-2x°

lim
x*—4 )

a) lim (4x*+2x-5); 0) lim .
) xa—z( + ) ) X—>00 4X2—X -4

X——2

Bapuanr 3. Berunciaure yka3aHHbBIC IPEIEIIbI;
2X% —7Xx+3 o ox—4x%-1
AR M ) lim

a) lim(5x° +7x* —15x); 0) lim ; B - - —
) xal( + ) ) x—3 X2—9 x—» 5y _3_4)(2

Tema 35. DkcTpemyM QyHKUMH.

Bapuanr 1.
Jlst pyHKOun y = x° —9x% +24x -1
a) uccieaoBaTh GYyHKIIMIO HA MOHOTOHHOCTB;
0) HaliTH TOYKH DKCTPEMYMA;
B) HaiiuTe HamOOJIbIlIee U HAaMMEHbIlIee 3HAYeHHE (PYHKIUM Ha OTpE3Ke
[-13]
Bapuanr 2.
Jlnst pyHKnmn y = X° —6x* +9x -1
a) uccieaoBaTh GYyHKIIMIO HA MOHOTOHHOCTB;
0) HATH TOYKHU PKCTPEMYMA;
B) HaiiuTe HamOOJIbIlIee U HAaMMEHbIlIee 3HAUeHHWE (PYHKIUM Ha OTpE3Ke
[-1.2].

Bapuanr 3.
Jlnst pyHkmmn y = x° —3x* —9x+35
a) uccienoBaTh (PYHKIIMIO HA MOHOTOHHOCTb;
0) HAlITH TOUKH IKCTPEMYMA;
B) HaiinuTe HauOoJblllee U HAaUMEHbIlEEe 3HAYCHHE (PYHKLIMU Ha OTpe3Ke
[-4:4].
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Tema 36. UcciienoBanue pyHKIIUM U MOCTPOeHHe rpaduka.

Bapuanr 1. MccnenoBats QyHKIHIO U TIOCTPOUTH Ipaduk Yy = X° —2x* +9x—3.

Bapuanr 2. MccnenoBats GYHKIUIO U TIOCTPOUTH TPadHK y = X° +6X* +9X +2.

Bapuanr 3. VccnenoBats QyHKIHIO U IOCTPOUTH IpaduK Yy = x> —2x° + X+ 3.
Tema 37. HeonpeneneHHbIil HHTerpas

Bapuanr 1.

BbIuuciIuTh HEONPEAECIICHHbIE HHTErPaIbl:

a) J'cos xdx; ©0) _[2x“dx; B) I(3x3—4x2+5)dx.

Bapuanr 2.
Brrauciuth HeONpeAeICHHBIC HHTETPAJIbI:

a) Jsin xdx; 0) IBxsdx; B)I(5X2—4X +6)dx.
Bapuant 3.

Boruuciuth HeolpeeIeHHbIe HHTErPaIbl:
a) jtgxdx; 0) _[6x3dx; B) j(2x4—3x3—8)dx.
Tema 38. OnpenesieHHbI MHTErpaJl

BapnaHT 1. Beruucnuthb OIIPCACIICHHBIC MHTCTPAJIbI:
1

a) _3[(2x—1)dx; 0) j.(x—Z)de; _[(4x3 +6xHX.

-2

BapuanT 2. Beraucnuth onpeeeHHble HHTETPaIbl:

a) Jl.(3x+2)jx; 0) j(x+1)2dx; i(5x4+6x2)jx.

Bapuant 3. Beraucnuth onpeeneHHble HHTETPaIbl:
1

1 3
a) I(5—4x)dx; 0) I(x—l)zdx; I(9x3+3x2)jx.
-2 -2 -1
Tema 39. Ilpusioxkenus onpeaeieHHOr0 HHTErpaJia.

Bapuanur 1. Berauciure mwiomnaas GuUrypsl, OrpaHMYeHHON JIMHUAMU: Y =X, y=0,

X=3.

BapuanT 2. Beraucnute miomians GUrypsl, OrpaHi4eHHON JHHAAMU: Y =X, y=0,

X =-3.

BapuanT 3. Beraucnute miomiaas GUrypsl, OrpaHi4eHHON JIHHUAME: Y =X°, y=0,

X=2.
Kpurepuu ouenku:
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OLCHKA «OT/IMYHO» BbICTAaBJIACTCA 06yqa}01ueMyc51, cCJlIn pa60Ta BBIITOJIHCHA
IMIOJTHOCTBIO, B JIOTHYCCKHX PACCYXIACHUAX H 000CHOBaHHH PCIICHUA HCT
HpO6CHOB 1 MaTEeMaTHYECKUX OIITHOOK (BOBMO)KHa OJHa HCTOYHOCTB, OIIMCKa, HC
ABJAIOIAasACA CICACTBUEM HC3HAHUA UMW HCIIOHUMAaHUA yqe6Horo MaTepHana).

OLCHKA «XOpOII0» BBICTABJISACTCS o6yqa10meMyc;1, CCJIM B PCHICHHUHN OOITYIICHBI
HEOOJIBIIINE HpO6CHBI, HC HMCKa3WBIICC MATCMATHYCCKOC COACPKAHUC OTBCTA,
AOIIYIICHbI OJWH — JBa HCAO0YCTA IIPHU OCBCHICHHMH OCHOBHOI'O COACPKAHHA
OTBCTA, MCIIPABJIICHHLIC IIOCJIC 3aMCYHaHHA YUYUTCIIA, JOITYLICHBI omnoOKa HWiIu
Oosee ABYX HCIOYCTOB IIpU OCBCHICHHMU BTOPOCTCIICHHLIX BOIIPOCOB WM B
BBIKJIaJIKaX, JICTKO UCIIPABJICHHBIC ITOCJIC 3aMCUaHUA YUUTCIIA.

OICHKA «YIAOBJICTBOPUTCIIBHO)» BBICTABJIACTCA 06yqa}0meMyc;I, CCJIM OOITYHICHBI
Oosee OIIHOﬁ OIIMOKN WMJIM OoJice ABYX — TpEX HCIOYCTOB B BBIKJIIAJKAX, HO
o6yqa}om1/1ﬁc51 BJIaACCT 00s13aTCILHBIMHA YMCHUAMU I10 HpOBepHeMOﬁ TEMC.

OLICHKa  «HEYJIOBJIECTBOPUTEIBHO»  BBICTABIIICTCA  OOydaloIIeMycs,  €Clu
JOMYILIEHBI CYIIECTBEHHbIE OIMOKH, TOKA3aBIlINeE, YTO 00yJarouiics He BIaIeeT
00s3aTeIbHBIMA YMEHUSAMH U 3HAHUSIMU IO MPOBEPSAEMOI1 TEME B TIOJIHOM Mepe.

CocTaBuTe b
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(DeIlepaIH)HOG rocyaapCTBEHHOC OI0UKETHOE 06pa3OBaTeanoe YUYPCKACHUEC BBICHICTO 06p330BaHI/I$I
«CapaTOBCKaH roCyJapCTBCHHAsA IOPpUANICCKAd aKaACMUs»

Pa3nen 7. Ctepeomerpus.
Tema 41. [Ipuzma

Bapuanr 1.

3aganue 1. Jluaronans kyOa paBHa 6. HaliTu miomniaab ero oJHOM rpaHu.

3amganue 2. CTOPOHBI OCHOBaHHS MPSAMOYIOJIBHOIO THapajuienenunena 3 u 4.
Jlnaronans mapaienenuneaa odpasyeT ¢ IUIOCKOCThIO OCHOBaHWs yron 45°. Haittu
JUaroHajab NapajiyiesienuIe/a.

3aganue 3. CTOpOHBI OCHOBaHMS NPSAMOYTOJBHOrO mapamienenunena 3 u 4.
Jluaronans mnapasuienenunena oopasyeT ¢ IJIOCKOCThIO OcHOBaHMs yroiyi 45°. Haiitu
MOJIHYI0 TOBEPXHOCTh NapajuielIenuneaa.

Bapuanr 2.
3amanue 1. Ilnomane moBepxHoctu kyda 96. Halitu pebpo kyda

3ananue 2. JluaroHaiab NPsSMOYTOJIBHOIO IMapajuliejenuiea paBHa 5V2 obpasyer ¢
IJIOCKOCTBIO OCHOBaHHWs yroa 45°. Haltu BBICOTY Napajuienenunena, eCiav IUIomalb
€ro OCHOBAaHMS paBHa 12.

3aganue 3. HaiiTu momanp MOBEPXHOCTH MPSMOrO NapajuIeNCNNNENd, CTOPOHBI
OCHOBaHUs KOTOPOro paBHbI 8 U 12 u o6pasyrot yroin B 30°, a GokoBoe pebpo paBHO 6.

Bapuant 3.
3ananue 1. . Jluaronans ky0Oa paBHa 3. Haiftu ero moiaHyo moBepXHOCTh
3aganue 2. B OcCHOBaHMM NPSMOYTOJIBHOIO MapajUieienuneaa JeKUT KBaApaT co

CTOPOHOM, paBHOU 1. /lnaroHane napasienenunena V6 . Haittu BBICOTY.
3ananue 3. B npsiMoil TpeyroiabHOU MpU3Me CTOPOHBI OCHOBaHUM paBHbI 3, 4 U 5, a
BbICOTa MPU3MbI paBHA 6. HaliTu mOJHYIO MOBEPXHOCTH MPU3MBI.

Tema 42. [Iupamuga
Bapuanr 1.
3amanne 1. CTopoHa MpaBUILHOH TPEYTONBHOM MUPaMUIE! paBHA 3+/3 , GoKoBOE PEOPO
paBHO 5. Halitu BbICOTY.
3amanue 2. BpicoTa MpaBUIIbHOM TPEYroJbHONW MUpaMuIbl paBHa 2. CTOpoHa
TPEYroJIbHUKa OCHOBAaHUs TpaMu bl paBHa 12, Haiitu mmomanb 60KOBOM
MOBEPXHOCTU TUPAMUJIBI.
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Bapuanr 2.
3aganve 1. BricoTa mpaBHIILHOM TPEYTrOabHOM MUpamMuabl paBHa 3. CTopoHa

TPEYTOJIbHUKA OCHOBAHUS TUPAMHM/IBI paBHA 4\/5. Haiitu anogemy.
3ananue 2. Ilo naHHOM CTOpOHE OCHOBAaHMS a=9 U 6OKOBOMY pebpy P = 6 Haiitu
IJI0IIA b OOKOBOW MOBEPXHOCTH MPABUIILHOM TPEYTrONIbHOW MUPAMUIBI.

Bapuanr 3.
3amanue 1. Beicora mpaBWiIbHON TpeyroybHOW mwmpamuasl paBHa 4. CropoHa

TPEYroJbHUKa OCHOBAHUS TUPAMUIBI PaBHA 3V3 . Haiitu TUTHHY O0KOBOTO pedpa.
3ananue 2. CTOpoHAa OCHOBaHUS MPABHIBHOW TPEYrojabHOM mNuUpaMuibsl paBHa 6, a
00K0BOE pedpo 0OpasyeT C MIOCKOCThIO OCHOBaHUS yroJ 45°. HalTu mioiaab noJIHON
MMOBEPXHOCTH MTUPAMUJIBI.

Tema 43. Tesa BpameHust
Bapuanr 1.

3amanue 1. O0beM IMIMHIpPA 8”\@, a BBICOTA 2\/§. Halitu nmaroHaiab OCEBOIO
CEUEeHMUS.

3aganue 2. BpicoTa u paanyc OCHOBaHUS KOHYCAa COOTBETCTBEHHO paBHbI 4 u 3. Haltn

IoIIaab OOKOBOI IOBEPXHOCTH KOHYCa, rmojaras ©~ 314

Bapuanr 2.

3aganue 1. Ilnomans 60KOBOI MOBEPXHOCTH LIMJIMHJpA paBHA 24 ™, a ero o0beM paBeH
48T HaiiTu ero BHICOTY.

3aganue 2. OOpasyrolias KOHyca paBHa 3, a IUIOLIAJAb Kpyra ocHoBaHus 4 7. Hailtu

IUIOIAas GOKOBOI MOBEPXHOCTH KOHyca, momaras "~St4. Oreer sammcars B BHIe
JNECATUYHOU JpOoOu

Bapuanr 3.

3aganue 1. [/lmaroHanb OCEBOro Ce4eHUs UWIMHAPA, paBHAs 42 , o0pazyer c
MJIOCKOCTBIO OCHOBaHUs yrodl 45°. Haiftu O0KOBYIO MOBEPXHOCTh IMJIMHIpPA, TOJIaras
Tc~3,14_

3aganue 2. YroJ mpu BEpUIMHE OCEBOI0 CEYeHHUsl KOHyca paBeH 60°, a oOpa3zyromias
paBHa 2. HaliTu moBepxHOCTh KOHYyca, mosaras 7 = 3,14. OTBeT 3amucaTh C AByMS
3HAaKaMH I10CJIE 3aMATOH.

Kpurepuu ouenku:

e OIIEGHKA «OTJIMYHO» BBICTABIISCTCA OOydUaromeMycsi, eciiu paboTa BBITIOJIHEHA
MOJIHOCTHIO, B JIOTUYECKHX PACCYXKICHUSX ¥ OOOCHOBAHHWH pEIICHUS HET
MpoOeJIOB ¥ MaTEMATUYECKUX OMMOOK (BO3MOKHA OJTHA HETOYHOCTh, OITUCKA, HE
SIBJISIFOITIASICS CIICICTBUEM HE3HAHUS WM HEMOHUMAaHUS yueOHOTo MaTepuana).
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OICHKA «XOpOoHIO» BBICTABJIACTCA O6y‘{aI-OHI€MYC5I, CCJIM B PCIICHHUHN OOITYIICHBI
HeOOJIbIITHE Hp06eHBI, HC HCKa3uBHICC MATCMATHUYCCKOC COACPKAHHUC OTBCTA,
JOIIYHICHBI OIWH — JBa HCOOYCTAa IIPH OCBCHICHHMH OCHOBHOI'O COICPIKAHHA
OTBCTA, MCIIPABJIICHHBLIC IIOCJIC 3aMCYaHHA YUYUTCIIA, JOITYLICHBI OIMOKa WIIH
Oosee ABYX HCIOYCTOB IIpU OCBCHICHHMU BTOPOCTCIICHHLIX BOIIPOCOB WM B
BBIKJIaJIKaX, JICTKO UCITPABJICHHBIC ITOCJIC 3aMCYaHUA YUHUTCIIA.

OLICHKA «yJOBJIETBOPUTEIILHO» BBICTABISETCS 00ydYarolmeMyCsl, €CITU JOMYIICHbBI
Oosnee onHOW OmWMOKKM WM OoJiee JBYX — TpeX HEAOYETOB B BBIKIAAKAX,
yepTekax Wi rpaukax, HO 00yJarouuics BiIaJeeT 00s3aTSIIbHBIMA YMCHHUSIMHU
10 MPOBEPSAEMOI1 TEME.

OLICHKa «CHCYIOBJICTBOPUTCIILHO» BBICTaBJIACTCA O6Y‘I&IOHICMYC5I, CCJIn
AOITYHICHBI CYIIICCTBCHHLIC OIHI/I6KH, IIOKAa3aBIINUC, YTO O6Y‘l&IOIHHﬁCH HC BJIaACCT
00s13aTeILHBIMU YMCHUAMU U 3HAHUAMU 110 HpOBGpHGMOfI TEME B IIOJTHOM MCpC.

CocTaBHUTEIIb:
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IIpenMeTHasi (MUKJI0BAs) KOMHCCHUS 0011e00pa30BaTEeIbHBIX JUCHUILINH

TecToBBIC 3a1aHUA
10 AUCLHUITJIINHEC «MaTeMaTI/IKa))

1 kype, 2 cemecTp
Tema «IlpousBoanast GpyHKIUN»

1. Ecmu ¢yuxuun u(x) v v(x) auddepeHupyemsl, To ...
a) (U-v) =u'-v'; b) (U-v) =u-v_u-v;
) (U-v) =u-vru-v;* d) (u-v) =u'-veu-v.
2. Ecmu gynxuun u(x) u v(x) auddepeHuupyemsl, To ...
u u’ u ’ u-v—-v'-u
a) [=|==; b) =] =—F—*
(1) [V -5
u u-v+v'-u u ’ u-v—-v'-u
Q) [=|=—5; d) [=| =—;
) v v? ) (vj v
3. [IpousBoHas GyHKIMHU Y(X)=4cosX paBHa ...
a) Yy =-4sinx;* b) y'=-4cosx; C) Yy =-cCosX; d) y'=-sinx.
4, [TpousBoanas GyHKIMK Y(X)= X +C0SX PaBHA ...
3 3
a) 2x+sin x; 0) 2x—sin x;*  B) X?+sin X; r) X?— sin x.
5. IIpousBoanas GpyHkimu y(x)=4x* —tgx+1 paBHa ...
a) y =16x°- 12 * b) y =4x’- _12 ;
cos® x sin? x
c) y=16x°- 12 +1; d) y=16x"+——.
cos® X sin? x
6. [Ipoussoanas pyHkuu y(x)=3In x—7* +5x paBHa ...
a) y’=3-£—7x+5x; b) y’:3-1—7x+5;
X X

C) y’:3-1—7x-ln7+5x; d) y’:3-1—7x-ln7+5.*
X X

~
-
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7. [Ipoussoanas pyHkmu y(x)=x°-ctgx pasHa ...
&) Y =5 b) Y =5x~—
sin? x sin? x
c) Yy =5x*-ctgx+ _12 X d) y =5x" ctgx————x°.*
sin? x sin? x
8. [IpousBoanas GyHKIMHU y(X)=e*-sin X paBHa ...
a) y =e"-cosx; b) y'=e”"-sinx+e*-cosx;*
c) y=e*+cosx; d) y'=e*-sinx—e*-cosx.
9. [Ipoussoauas GpyHkmu y(x)=In x-arcsin x paBHa ...
a) y'= E-arcsin X+Inx- ! * b) y'= 1~arccosx;
X 1-—x° X
c) y'=l+ ! ; d) y’=1-arcsinx—lnx- !
X A1-x° X 1-x?
10. [Ipounssomuas pyHkmu y(x)= % paBHa ...
2"-In2 2"-In2-3x°
a) y'= : b) V=——F—
, 2%In2.x°-3x%-2" , 2%In2-x*-3x2.2"
) y= v , d y= » :
() @f
11. [IpousBoaHas GyHKIMHU y(X)=—— paBHa ...
sin x
) ,_4-sin x—(_4x—25)-cosx;* b) ,:4~S|nx;
(sin x) COS X
, _4-sin x—(4x—5)-cosX . , _4-sin x+(4x~5)-cosx
c) = > ; d) y'= ——— .
(4x-5) (sin x)
2x+3
12. [IpousBoanas GyHKIMU Y(X)= g2 PaBHa ..
. 2-(7-9x%)-18x-(2x+3) , 2-(7-9x2)+18x-(2x+3)
a) y'= 2 ; b) y'= > ,
7—-9x 7—9x%
1 (7_9x2 .
0 Y=o B y2 (7-9x )+18x2 (2x+3) ,
X (7-9x?)

Kpurepum ouenkmu:

3a mpaBUJIBHBIN OTBET K KaXKJOMY 3aJIlaHUIO BbICTaBisieTcs: 1 0asui, 32 HEMpaBUIbHBIN —
0.

¢ OLIEHKA «OTJIMYHOY» BBICTABIISIECTCA 00YUaIOIIEMYCSl, €CJIM MPABUIIbHBIX OTBETOB OBLIO
nano ot [11] mo [12];
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e OIICHKA «XOPOIIOY» BBICTABIIACTCS O0YYAIOIIEMYCS, €CIIH TPABMWIBHBIX OTBETOB OBLIO
naHo ot [9] mo [10];

e OIICHKA «YJIOBJICTBOPHTEIIEHO» BBICTABIIICTCS OOYyYaromeMycs, €ClId IPaBUIbHBIX
OTBETOB ObLIO JaHo ot [7] mo [8];

o OIICHKA «HCYJOBJICTBOPUTEIHHO» BBICTABIICTCS 00YJaIONMIEMYCsI, €CITU MTPaBUIIbHBIX
oTBeTOB ObLIO HaHo ot [0] mo [6].

CocTaBHUTEND.




dejepaibHOE rOCY1apCTBEHHOE BI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIEr0 00pa3oBaHus S —
«CapaToBcKast FOCYapCTBCHHAS IOPUIMYECKAs aKaJeMUs» CIro
(ActpaxaHckuil $human)

dDeILepaanoe TOCyAapCTBEHHOC 6IOI[)KGTHOC O6pa3OBaTCJ'II)HOG YUPCKACHUC BBICILICTO 06pa3OBaHI/I$I
«CapaTOBCKaH roCyJapCTBCHHAsA IOPpUANICCKAd aKaACMUs»

IIpenMeTHasi (MUKJI0BAs) KOMHCCHUS 0011e00pa30BaTEeIbHBIX JUCHUIIINH

Bormnpochl 17151 yCTHOTO TEOPETHYECKOTO ONpoca
110 AUCHHUIIIINHE «MaremMmaTuka

1 xypc 1 cemectp

Paznen 1. IloBTropeHre kypca MaTeMaTUKN OCHOBHOM IITKOJIBI
Tema 1. [lenp u 3a7aud MaTEMATUKU MPU OCBOCHHMM CIielMadbHOCTH. Yucna u
YUCJIOBBIC (YHKITUH

1. Kaxkwue unciia Ha3pIBalOTCSl HATYpaIbHBIMU?

2. ChopmynupyiiTe mpu3HaAKH JSTUMOCTH HATypajdbHBIX YUCeTI Ha 2, Ha 3, Ha
5,129, Ha 10.

3. Kaxkue 4nciia Ha3bIBalOTCS LEIBIMU?

4, ChopmynmupyiiTe mpaBuiIa CIOKEHUS, BBIYUTAHUS, YMHOXCHHS, ICIICHUS
YHCEN ¢ Pa3HBIMU 3HaKaMH.

5 Kaxkwe gnciia Ha3pIBarOTCS PaiOHATLHBIME?

6. Kak crnoxuth (BbI4eCTh) ApOOU ¢ OAMHAKOBBIMU 3HAMEHATEIISIMU?
7. Kax cinoxuTh (BbluecTb) ApOOH C pa3HbIMHU 3HAMEHATEISIMU?

8. Uto Ha3bIBa€TCS CMEIIAHHBIM YUCJIOM?

Q. Kak ckmagpiBaTh (BRIYUTATh) CMEIIAHHBIC YK CIIa?

10. Kak ymHOXaTh (Ae1UTh) Apoou?

11. Kak ymMHOXaTh (IeTUTh) CMEIIaHHbIC Yyucia?

12.  Beimummte GopMyIibl COKPAIIEHHOTO YMHOKESHHUSI.

13. Kak npeoOpa3oBbIBaTh APOOHO-pAIMOHAIIbHBIE BBIPAKEHUS?

Tema 2. IIpoueHTHbIe BHIYUCICHUA. YPAaBHEHUs M HepaBeHCTBAa. CHcTEMBbI
ypPaBHEHM
1. Uto Takoe mpoueHT?

2 Kaxk HaiiTu npoueHT ot yucna?

3 Kak HaliTi 4ncio no ero 3aJaHHOMY MPOLIEHTY?

4, Uto Ha3bIBaeTCs aNreOpanyeckuM ypaBHEHUEM?

5 Kakune ypaBHeHUsI Ha3bIBAIOTCS PABHOCUIIbHBIMUA?

6. Kakne ypaBHeHHs Ha3bIBAIOTCS JIMHEMHBIMUA YPAaBHEHUSIMM C OJHOU
MePEMEHHO?

1. [IpuBenuTe anropuT™ pemieHUs JUHEUHOTO YPaBHEHUS.

8. Kakne ypaBHEHMsI Ha3bIBalOTCS KBAJAPAaTHBIMU YPaBHEHUSMH C OJHOM

MePEMEHHO?
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Q. Kakumu cmocobamu MOTYT OBITh peIIEHbl TIOJHBIE KBaJpaTHBIC
ypaBHEHUSA?

10. Kakwue kBajpaTHbIe YypaBHEHHUS HAa3bIBAIOTCS HEMIOJIHBIMU?

11. Kakumu cmnoco6amMu MOTyT OBITh pELICHbl HEMOJHbIE KBaJIpaTHbIC
ypaBHEeHUs?

12.  Yro Ha3bIBAaETCS CHCTEMOU JIMHEHHBIX aJIreOpandecKuX ypaBHEHU?

13. B dem 3akirodaercs METOJ TMOJCTAHOBKM PELICHUS  JIMHEHHBIX
anredpanvecknx ypaBHEHUMN?

14, B dyem 3akiroyaeTcs  METOJ  CIOXKEHUS  pPEIIEHUs  JIMHEHHBIX
anredpanvecKnx ypaBHEHUMN?

15. Yro Ha3bIBaeTCs HEPABEHCTBOM?

16. Uto Ha3bIBaeTCS OTPE3KOM?

17. Yro Ha3bIBaeTCs UHTEPBAIOM?

18. Kak 3anucaTh 4ucI0BOE HEPABEHCTBO B BUJIE IPOMEKYTKA?

19.  UYro Ha3bpIBaeTCs JTUHEIHBIM HEPABEHCTBOM?

20. IlpuBenute aJirOPUTM pELICHUSI TUHEHHOIO HEPABEHCTBA.

21. Yto Ha3pIBaeTCs KBaIPATHHIM HEPABEHCTBOM?

22. llpuBenuTe alrOPUTM PEIICHHUS KBAJAPATHOTO HEPABEHCTBA.

Tema 3. IIpoueHTHBIE BHIYUCICHHUS B IPO(eCCHOHAIBHBIX 32/1a4aX
Y10 Takoe OTHOIICHUE YHUCET?

Uro Takoe mponopius’?

OCHOBHOE CBOMCTBO MPOTOPIIUH.

[Ipsimast m oOpaTHAst IPOMOPITMOHATBLHBIE 3aBUCUMOCTH YHCEIL.
Uto Ha3bIBaeTCS MPOCTHIMU U CIIOKHBIMHU ITPOIICHTAMU?

oW

Tema 4 @yHkumMu

Haiite onpeaenenne QyHKIUN.

Kaxkwue cymiectBytoT crmocoObl 3a1anus QyHKITH?

UYrto Ha3bIBaeTCS 00JIACTHIO ONPEAEICHHS U 00IaCThIO 3HaYE€HUN (QYHKIIUH.
Kaxkas pyHKkims Ha3pIBaeTCs BO3pacTarolliell Ha HHTepBaie?

Kaxkas pyHkuus Ha3zpiBaeTcst yObIBaoIIe Ha HHTEpBaje?

Kaxas pyHKkius Ha3pIBaeTCs YETHOM?

Kaxkas pyHkims Ha3pIBaeTCsS HEYETHOM?

Kaxkas pyHkuus Ha3zpIiBaeTCs NEPUOIUYHON?

ONOOhWDE

Paznen 2. OCHOBBI TPUTOHOMETPUU
Tema 5. UnciioBasi OKPY’KHOCTh HA KOOPAMHATHOM MiIockocTH. Paguannas

Mepa
1.  Yro Ha3bpIBaeTCs OKPYKHOCTHIO?
2. Yro Ha3bIBaeTCs €AMHUYHOU OKPYKHOCTBHIO?
3.  llpuBenute ypaBHEHHME OKpPYKHOCTH paaWyca R ¢ ILIEHTpOM B Hayaie

KOODPIMHAT.
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0.

Yemy paBHa JUIMHA OKPYKHOCTHU paguyca R?

YT0 Ha3bIBAETCS YUCIOBON OKPYKHOCTBIO?

IIpuBenuTe ypaBHEHHE YHUCIOBOU OKPYKHOCTH.

Yemy paBHa JUIMHA YUCIOBOU OKPYKHOCTHU?

Yemy paBeH | paguan?

[Tpusenute popMmyiy nepexoaa OT rpaaycoB K paJuaHaM.
[Tpusenute popMmyiy nepexoza OT paJuaHoB K Ipagycam.

Tema 6. CUHYC M KOCHHYC

NoogkowobdE

UYrto Ha3pIBaeTCA CUHYCOM YHcha t ?

KaxoBa o0nacTs onpeseneHus CHHyca yucina t ?

Kaxue 3HaueHus u nmouemy mpuHUMAET CUHYC Yucia t ?

Yro Ha3bpIBaeTCA KOCUHYCOM 4ncia t ?

KakoBa 065acTh ornpeneneHust KocuHyca yucina t ?

Kaxkue 3HaueHus u nouemy mpuHUMAET KOCUHYC yucia t ?

Kakne 3Haku mpuHUMaeT CHUHYC 4yucia t B MEPBOM, BTOPOU, TPEThEU U

YETBEPTON YETBEPTIAX?

8.

Kakne 3Haky npuHMMaeT KOCMHYC 4Mcia t B IEPBOM, BTOPOM, TPETHEU U

YETBEPTON YETBEPTAX?

Tema 7. TAaHreHC U KOTAHI€HC

NogakowodE

UYto Ha3BIBACTCSI TAHTEHCOM YHCIIa t ?

KaxoBa o0nacTp onpeeneHus TaHTeHca yucia t u nouemy?

Kaxkue 3HaueHus npuHUMaeT TaHTEHC yucia t ?

Urto Ha3bIBa€TCS KOTAHTEHCOM YHclia t ?

KaxoBa o0nacTe onpe/eneHuss KOTaHTeHca Yyncia t v noyemy?

Kaxue 3HaueHus npuHUMaeT KOTaHT'€HC Yncha t ?

Kakue 3HaKu NMpUHUMAET TaHT€HC 4Yucia t B IEPBOM, BTOPOU, TPETHEU U

YETBEPTON YETBEPTAX?

8.

Kakune 3HaKn npruHUMAaET KOTAaHIEHC YMciia t B MIEPBOM, BTOPOU, TPETHEU U

YETBEPTON YETBEPTAX?

Tema 8. CBoiicTBa TPUTrOHOMETPHYECKUX (PYHKIMI

N~ wdDE

byHKIuUit?

Kakue tpuronomerpudeckre GyHKIIMH SBISIOTCS Y€THBIMU?

Kakoe ycioBue J0JIKHO BBITIOTHATHCS JJ11 YETHBIX (DYHKIIH?

Kaxue Tpuronomerpuueckre QyHKIIUHU SBISIOTCS HEUCTHBIMU?

Kaxoe ycioBue 10KHO BBITIOHSITHCS I HEYETHBIX (QYHKITHIA?

Kaxkue Tpuronomerpruueckne QyHKITUU SBISIOTCS 1 — MEPUOTUICCKUMU?
Kaxoe ycioBue T0KHO BBITIOJHATHCS IS 1 — MEPUOIUUECKUX (DYHKITHA?
Kaxkue Tpuronomerpruueckrne QyHKITUU SBISIOTCS 21 — IEPHUOTUICCKUMU?
Kakoe ycnoBue HOIDKHO BBINOJHATBCA L 27n — IEPUOJUYECKHUX

HpI/IBeJII/ITC OCHOBHOC TPUTOHOMETPHUICCKOC TOKIACCTBO.
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10. Kak cBsa3aHbl MeXIy cO0O# TaHTEHC U KOTAHTeHC uncha t ?

Tema 9. @opmyasl npuBeneHus. IIpaBuna npumenenuss d¢opmyJ

npuBeJeHus
1. Kakue ¢opmynsl Ha3bIBatoTCs (GOpMyIaMy IPUBEICHNUS?
2. Chopmynupyiite mpaBuIo BOCCTaHOBICHUS (HOPMYIT IPUBEIACHHUS.

Tema 10. @opMyJibl IBOHHOI0 apryMeHTa

1. [TpuBenute popMyIly IBOHHOTO apryMeHTa CHHYCA.
2. [TpuBenute popmyiy ABOWHOTO apryMeHTa KOCHHYCA.
3.  IlpuBenute ¢popMyiy 1BOHHOTO apryMeHTa TaHT€HCA.

Tema 11. OcHOBHBIE TPUTOHOMETPHYECKHE TOKIECTBA

[TpuBenute hopMyIbl MOJOBUHHOTO apryMEHTA.

[TpuBenute hopMysIbl MOHUKEHUS CTEIICHU.

Kax BbIpaskaeTcst TAaHreHC YKclia t 4epe3 KOTaHTeHC yucia t ?

Kax BeIpakaeTcst KOTaHTE€HC Yrciia t 4epe3 TAaHTeHC Juca t ?

Kak BrIpakaeTcs KBaJpar cuHyca 4epe3 KBaJpaT KOCHHyca U Ha000poT?

o0 E

Tema 12. IlpeoGpa3oBaHue TPUTOHOMETPUYECKUX BhIPaKeHHit

1. CdopmynupyiiTe npaBuiio BOCCTAHOBICHUS (POPMYII IPUBEICHUS.

2. [IpuBenute hopmysbl JBOMHOTO apryMeHTa.

3. [IpuBenuTe cnencTBUsi U3 OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB.

4, [TpuBeauTe bopmyIbI npeoOpa3zoBaHus IPOU3BENCHUS

TPUTOHOMETPUYECKUX (PYHKIIUN B CyMMBI U HA00OPOT.

Tema 13. ®opmyJibl npeodpa3zoBaHusi NPOU3BeIEHUI
1. TlpuBenutre Gopmyasl MpeoOpa3oBaHUsI CYMM TPUTOHOMETPHUYECKUX
(GyHKIIMNA B IPOU3BEICHUE.
2. IIpuBenure bopmybl npeoOpa3zoBaHus IIPOU3BENCHUS
TPUTOHOMETPHUECKUX (PYHKITHI B CYyMMBL.

Tema 14. O0paTHbIe TPUTOHOMETPUYECKUE PYHKIIUMN
Yr0o Ha3BIBACTCA aPKCHHYCOM YHCIIa a?

Yro Ha3BIBACTCA aPKKOCHHYCOM YHUCIIa a?

Yr0 Ha3BIBAETCS aPKTAHTEHCOM YHUCIIA a7

Yro Ha3BIBACTCA aPKKOTAHIEHCOM YHUCIIA a7
Yemy paBHo arcsin(—a)?

Yemy paBHO arccos(—a)?

Yemy paBHoO arctg(—a)?

Yemy paBHoO arcctg(—a)?

NGk WNE
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Tema 15 IIpocTeiimine TPUrOHOMETPUYECKHE YPABHEHUSA

Kakune ypaBHEHUSI Ha3bIBAIOTCS TPUTOHOMETPUUECKUMHU?

Kakne TpuronomeTpuyeckre ypaBHEHUS Ha3bIBAIOTCS MIPOCTENITUMU?
[IpuBenuTe BUJI 3aIIUCHU PEIIEHUS] YPABHEHUS Sin X =a.

[IpuBenuTe BUI 3aIIUCU PELICHUS] YPABHEHUS COSX=a .

[IpuBenuTe BUI 3aIIUCHU PELIEHUS] YPABHEHUS tgX = a.

ogbkwnE

[IpuBenuTe BUI 3aIMCH PELIEHUS YPABHEHHUS CtgX =a.

Tema 16. /IBa 0CHOBHBIX MeTO0/1a pellieHUsI TPUTOHOMETPHYECKHUX YPABHEHUI

1. Merton pelieHust ypaBHEHHS a-sin® x+b-sin x+c=0, eciim a=0, b=0, c#0.
2. Merton pelieHust ypaBHEHHUs BUIA a-sin’x+b-sinx=0.
3. Pemenne ypaBHeHus Buaa a-cos’ x+b-sin x-cosx=0.

Tema 17. OnHOopoAHBIEC TPUTOHOMETPUYECKHE YPABHEHUSA

1.  Yro Ha3piBaeTcd OJHOPOJHBIM TPUTOHOMETPUYECKHUM YPaBHEHHEM
IIEPBOrO MopsaKa?

2. [IpuBenuTe cnocoObl peleHUuss OJHOPOJHOTO TPUTOHOMETPUUYECKOTO
YPaBHEHUS NIEPBOTO MOPSAIKA.

3. Uro Ha3bIBaeTCs OJTHOPOJHBIM TPUTOHOMETPUUECKUM YPAaBHEHHEM BTOPOIO
nopsaka?

4. [IpuBenure cmocoObl peleHUs] OJHOPOAHOIO TPUTOHOMETPUUECKOTO

YPaBHEHHUS BTOPOTO MOPSIIAKA.

Pasnen 4 BexktopHas aaredpa
Tema 28. Ilonsitue BeKTOpa

1. Uto Ha3bIBaeTCs BEKTOPOM?

2. Kax MoryT ObITh 3a/1aHbI BEKTOpa?

3. Kakwne BekTOpa Ha3pIBaIOTCS €AUHUYHBIMA?

4, Kakune BekTOpa Ha3pIBatOTCS KOJIIMHEAPHBIMU ?

S. Kakwne BekTOpa Ha3pIBalOTCS OPTOrOHAIBHBIMU ?

6. Yto Takoe opThI?

7. Kak 3anmcars BeKTOp B opTax?

8. Kakune BekTopa Ha3bIBAIOTCS KOMILJIAHAPHBIMU?

9. Kakue onepainyu HaJl BEKTOpaMU Ha3bIBAIOTCS JTUHEUHBIMU?

Tema 29. CkansipHoe npou3BeieHHe BEKTOPOB

1. UYTo Ha3bIBAETCS CKAIIPHBIM MTPOU3BEAECHUEM?

2. Kaxkue cBoiicTBa ckansipHOTO Mpou3BeacHUsI Bam n3BecTHbI?

3. Kakne reomerprnueckue NPUIOKEHHS CKAIAPHOIO MNpou3BeacHUs Bam
U3BECTHBI?

1 kypec, 2 cemectp
Pasnien 5 KomOuHaTopuka, TeOpusi BEPOATHOCTEN U CTATUCTUKA
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Tema 30. KomOunaropuka.

1

2.
3.
4.

Yro Ha3bIBaETCS MEPECTAHOBKOM
Uto Ha3bIBAETCS pa3MEILICHUEM
Y10 Ha3BIBAETCSI COUECTAHUSIMU?
Yto Ha3bIBaeTCI COOBITHEM?

Tema 31. Teopusi BeposiTHOCTEIA.

CoNoORWNE

Kakue coObITHSI HA3BIBAIOTCS TOCTOBEPHBIMU, HEBO3MOKHBIMU?
Kakue coObITHSI HA3bIBAIOTCS HE3aBUCUMBIMH?

Kakue coObITHS HA3BIBAIOTCSI HECOBMECTHBIMU?

UYrto Ha3bIBaeTCS 00BEIMHEHUEM WM CyMMOU coObiTuii A 1 B?
Yro Ha3bpIBaeTCA MEPECEUECHUEM WM IPOU3BEIeHIUEM coObITHIl A 1 B?
Yto Ha3pIBaeTCA OTHOCUTENIBHOM YaCTOTON COOBITHUS?

Yto Ha3bpIBaeTCA BEPOSITHOCTHIO COOBITHSA?

Kakue coObITUSI HA3bIBAIOTCS HE3aBUCUMBIMU?

Kakue coObITHS Ha3bIBAIOTCSI HECOBMECTHBIMU?
ChopmynupyiiTe TeOpeMy CIOKEHUS BEPOATHOCTEH.

Kaxkue coObITHSI Ha3bIBAIOTCS IPOTUBOINOJIOKHBIMH?

Uto Ha3pIBAETCS YCIOBHOU BEPOSTHOCTBIO?

ChopmynupyiiTe TeOpeMy YMHOKEHHS BEPOSITHOCTEH.

Pasgen 7. Crepeomerpus

Tema 41. Ilpuzma

1.
2.
3.
4.

Urto Ha3bIBaeTCs NpU3MON?

Kaxkas npu3ma HazbiBaeTcst IpsiMoi?

Kakas npu3ma Ha3bIBaeTCsl IPaBUIIbHON?

[IpuBenute GOpMynbl BBIUMCIACHUS IJIOMIAJEH OOKOBOM M TMOJHOM

IMOBEPXHOCTH MTPABUIILHOU NPU3MBI.

5

6.
7.
8.

[IpuBenute GopMysIbl BHIYMCICHHS 00bEMa PU3MBI.

Kaxkas npu3ma Ha3pIBaeTCs napajuieenuIeioM?

Kaxkoi mapannenenune Ha3bIBa€TCSA MPSIMOYTOJIBHBIM?

[IpuBeguTe cBOMCTBA AUArOHAIEH IPAMOYTOJIBHOIO MTAPAIIIEIIEITUIIEA.
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Tema 42. [Iupamuga

1. JlaitTe onpeneneHrue nupaMubl.

2. [IpuBeaute GOpMyNIBl BBIYMCICHHUS IUIOIIQACH TIOJMHOM H OOKOBOMU
MMOBEPXHOCTHU MUPAMU/IBI.

3. [TpuBenuTe hoOpMyIIbl BRIYUCICHHS 00heMa TTUPAMHUIBIL.

Tema 43. Tena BpameHusi

1. JlaiiTe onpeaeeHne QUInHAPA.

2. [IpuBenure GopMynbl BBIUMCICHHUA IUIOMIAACH TMOJHOM © OOKOBOM
MMOBEPXHOCTH LWJIAHAPA.

3. [TpuBenute hopMysIbl BHIYMCICHHS 00beMa IMIHH]IPA.

4, JlaiiTe onpeneneHue mapa u cepsl.

5. [IpuBenute (opMysbl BBIYHCICHUS IUIONIAJCH MOBEPXHOCTH Iapa H
cthephl.

Kpurepuu onenkmu:

e  OLIGHKA «OTJMYHO)» BBICTABIACTCS 00ydaIOIIEMyCsl, €CIIH OOHAPYKUBACTCS
BCECTOPOHHEE CHUCTEMATUYECKOE W TIIyOOKOe 3HaHWE MaTepHalia; JeMOHCTPUPYIOTCA
3HaHHE COBPEMEHHOU JTUTePaTyphl, CIOCOOHOCTH TBOPUYECKH MPUMEHAITH 3HAHUE TEOPUU
K PEIICHUIO 3a/1a4; MPUCYTCTBYET BIAJCHHUE MOHATHITHBIM alapaToM;

e  OILIGHKA «XOpOIII0» BBICTABISETCS 00ydaromeMycsi, €clii 0OHapy>KUBaeTCs
rIyOOKO€ 3HaHWE MaTepuana; COCOOHOCTh TBOPYECKU MPUMEHSATH 3HAHUE TEOPUU K
pEIIeHHIO 3a/1a4; MPUCYTCTBYET BIAJCHUE MOHITHIHBIM amlmapaToM;

e  OLIEHKAa «YJOBJIETBOPUTEIHHO» BBICTABISETCS OOydYarolmemycsi, €ciu
OOHapyXMBAeTCsl YaCTUYHOE 3HAHUWE MaTepuaina; MPOCIEKUBAETCS CHOCOOHOCTD
TBOPUYECKH MPUMEHATh 3HAHWE TEOPUHM K PEIICHUIO 3a/lay; YaCTUYHO HPUCYTCTBYET
BJIa/ICHUE NOHSITUWHBIM aIIapaToM;

e  OLIEHKAa «HEYJOBJIECTBOPUTEIHHO» BBICTABIIAETCA OOyYarolIeMycs, €ciiu
OOHapyKMBAIOTCS 3HAUYMTEIbHBbIE MNPOOEThl B 3HAHUAX MaTepuana; JOMyCKarTCs
NPUHINUIIMATIBHBIE OIMMOKM B OTBETaX HA BOMPOCHI;, JIEMOHCTPHPYETCS HE3HAHHE
MPAKTUKU TPUMEHEHUS TEOPETHUECKUX TTOTOKEHHH.

CocTaBHUTEIIb:
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HpeI[MeTHaﬂ (HHKJ’IOBaﬂ) KOMHUCCUA OﬁﬂlBOﬁpﬂ:ﬁOBaTeﬂbHIsIX JUCHHUITJINH
JuaakTuyeckas urpa st tembl 16, pasgea 2,
Tema 21, pasaea 3,

Tema 34, 37, 38 pa3aen 6

«MaremaTnueckuii pyrod0/p»
IO AUCIOUIIIINHE «MaremMmaTuka»

KoHuenuus urpbl.

HNrpa 1mpoBoAuTCS HA YypoOKe IIoCje IIOBTOPEHUS TEOPUHU IIO
n3ydyaeMoll TeMe. B urpe mpuHUMAKT ydacTHe JiBe KoMaHabl. ['pyrma
JIeIUTCSI Ha KOMaHZbl 0 YypoKa, npu (QOPMUPOBAHUU KOMAaH/
VYUTBIBAIOTCA ITOKEJAaHUSA ydamnuxcs. Takoke BbuIOHMpaioTcst cyzpu (3
00yJaronxcs), Y KOTOPhIX €CTh TEKCThI 33Jilay U MPaBUJIbHBIE PEIIeHMUS.
OpuH 00yJaIOIIUHCA MEPEABUTAET «MAU» Y JOCKH.

Kaxxmas komaHAa BbIOMpaeT cebe KaluTaHa, HOPUAYMBIBAET
Ha3BaHue. Ha ypoke Ipu MOMOIIU KpeOusA peIarT, Kakas KOMaH/Aa,
KaKkhe «BopoTa» Oyzer 3amuinarb. Haja «BopoTamMu» 3amuChIBAETCS
Ha3BaHUsS KoMaHj. KoMaH/ibpl moJTydyaloT HabOp KapTodyeK ¢ 3aIaHUSIMU, Y
KaXK/ZIOTO U3 KOTOPBIX €eCTh OIpesieJieHHas IleHa: «OJIMKHUM mmac» — 3a
pellleHre TaKoU 3a/jauil MsU IepeBUTAETCS Ha OJHO JieJIEHHEe K BOpOoTam
COTIEpHUKA; a PEIIMBIINN TMOJyYaeT B JIMYHYIO KOMWJIKY OJWH Oasui;
«CpeJIHUH mac» M «JIaJIbHUM I1ac» — JIBa, TPU JieJIeHUs, U JiBa, TPU Oasuia,
COOTBETCTBEHHO. Eciu 3amauva peraercss HEOPaBHUJIBHO, TO MY TOXKe
repe/iBUTaeTCsA Ha JAHHOE YMCJIO JieJIeHUH, HO TOJIbKO YK€ B CTOPOHY
cBoux BOpPOT. Ilocsie KaXkA0T0 rojia M4 BhICTABJIAETCA HA [EHTP IOJIA.

Bce 4sieHBbI BhIMTPABIIIEN KOMaH/Ibl MOJIyYaT JOMOJIHUTEIbHBIN Gast
K CBOeH OIleHKe 3a ypoK. Kaxkiplii 4jieH KOMaH/Jbl caM BbIOupaeTr cebe
3aJlaHNe, PACCUUTHIBAA HA COOCTBEHHBIE 3HAHUSA, T.. OCYIIECTBJISAETCS
uHAUBHAyau3anuss u auddepeHnmanus B o0yueHuu. B ciyuae
3aTPyIHEHUN MOXKHO IIOJIYYUTD IMOAAEPIKKY U KOHCYJIBTAIIHIO TOBAPHUIIEH.

HemnpaBusbHO pellleHHass 3aj7laya, Ilepe/IBUraeT MsA4 B JAPYTYIO
CTOPOHY, U Ja’Ke MOXKeT 3aKOHUYUTHCA TOJIOM B COOCTBEHHBIE BOPOTa, a
IIOCKOJIbKYy HUKOMY HE€ XOuUeTCs CTaTh aBTOPOM TIOJia, TO OYEHb CKOPO
OpraHu3yeTcs B3aMMOIIDOBEPKA  3aJIaHUH, Oojiee  THIATEJBHOE
00/TyMbIBaHUE PEITeHUI, Pa00TaIOT BCe OCO3HAHHO U OTBETCTBEHHO.

PesysbTaThl  UTPHl  (PUKCUPYIOTCA  CYAbSIMHM B  KapTOUKax
UHIUBUAyaJIbHOTO yuera (+1, +2, +3 — ymauyHbld yzap; -1, -2, -3 —
HeyJIauHbIN yaap).
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Komanga Kanuran

®.A. pyrooaucra YaauyHbIN WU HEYyJaUHBIN
yaa

HNroro

KosmnuecTBO GA/JIOB, HAGPAHHBIX KOMAH/IOU

Kpurepuu ouneHnku:
HNToroBasd OIleHKA IO UTOTraM WUIPHI BBICTABJIAETCA KaKAOMY UYJIEHY
KOMaH/ bl ,Z[I/I(l)(l)epeHIII/IpOBaHHO, COIVIaCHO KapTOYKaM HMHIANBHIYAJIbLHOTI'O

ydJerTa.

1 kype 1 cemectp
Tema 16. «/[Ba 0CHOBHBIX MeT0/1a pPellleHUs TPUTOHOMETPUYECKHUX

YPABHEHUI»
3amanusa. Pemuth ypaBHEeHUS.
IIpumep KoaunuecTBo 0217108
1. sinx—2sinx-cosx=0 1
2. 2sin Xx—+/2sin x-cosx =0 1
3. 2sin x—+/3sin x-cosx =0 1

4. 2sin x—2sinx-cosx=0

5. sinx+2sinx-cosx=0

6. 2sin X++/2sin x-cosx =0

e I

7. 2sin x++/3sin x-cosx =0

8. 2sinx+2sinx-cosx=0

9. sinx—2tgx-sinx=0

10. 2sin x—2tgx-sin x=0

11. 3cosx—sin x-cosx =0

I N N A

12. 2cosx—sin x-cosx =0
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13. 5cos x+sin x-cosx =0

14. 6¢cos x+sin x-cosx =0

15. —4cosx+2sin x-cosx =0

16. cos® X+cosx—=0

17. cos®> x+2cosx—3=0

18. cos® x+3cosx—4 =0

19. sin?x—3sinx+2=0

20. sin?x—4sin x+3=0

21. sin?x—5sin x+4=0

Wl W W W W W N NN

Tema 23. «Iloka3zaTeqbHble YPABHEHHD)

3apanus. PemuTh ypaBHEeHHUS.

IHpumep

KosunuecTrBo 60a/1710B

32(3H< -1

1

23(3x 7)

1
52(3X ) 1
1

26 (4x-7)

123 8X 8 1

103 (8x-8) =1

43(2)(—3) -1

25(3x—4) -1

©X N gk W -

54(4x—4) -1

. 2(3—x) _ 25(2x—5) -0

[ =Y
o

. 3(3—x) _ 3(2x—5)

-
-

0
3(2X73) _38X+4 0

[EEN
N

. 5(3x—4)_5(5x -8) 0

[EEN
w

. 4(4X74) _4(5X76) — Ol

[N
SN

.3(5x—4) 33x+2 0

=
(6]

. 3(3— x) 32 (5%-5)

=
D

[EEN
\‘

72x +3X — (EJ
7

W NN N R (R (R PR P

B

3x2 2x-5
w3 -3
7 5
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/

~
T
=l
CH
>

ax? X5
20. [ 2 :(g) 3
9 2
4x? —5x+1
21 (2 :(gj 3
9 5
x? 4x-5
22. E :(§) 3
5 2
3x 4x-7
23, ﬂ :(Ej 3
5 5

1 kypc 2 cemectp

Tema 38. «OnpeneseHHbII HHTETPA
3apanus. Berauciute onpeieeHHbIN HHTErpall.

IIpumep KoJumnuyecTBo 0a/1510B

1. '1[3xdx 1
0

2. 'lf3x2dx 1
0

3. j.4x3dx 1
0

4, TGX“dx 1
he

5. j3xdx 1
|

6. .l[3x2dx 1
53

7. _2[4x3dx 1
!

8. j(2x2—2)jx 2
!

9. ‘l[(4+3x8)jx 2
S

10. j(6x5 — 4xJix 2
|

11. j(7—2x6)dx 2
el
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12.

i(4x3 — 4} 2

[EE
w

2

(5x4 — 4x)jx 2

[EEN
SN

(4tgx—2)dx 3
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20.

N W [N | O | Ot [P = O (R e @ | Oy O [N s [N | | ey

(2ctgx+5)dx 3

Kpurepuu ouenku:

OLIEHKA «OTIUYHOY» BBICTABIISIETCS 00yUaroieMycs, €Ciii paboTa BBIIOTHEHA
MOJTHOCTBIO, B JIOTHUECKUX PACCYKICHUSX W OOOCHOBAHWW PEIICHUS HET
npoOeIoB M MaTeMaTUYeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTb,
OMKCKA, HE SBJISIIONIASCSA CIEJACTBUEM HE3HAHUS WM HETOHWMAaHUS
y4eOHOT0 Marepuaa).

OIICHKA «XOpOIIO» BBICTABISACTCA OOydYarOIIeMycCsl, €CIM B PEIICHUU
JOMYIIEHBl HEOOMNbIMe TpoOebl, HE WCKa3WBIIEE MaTEeMaTUYECKOe
COJIep’KaHHe OTBETAa, JOMYIIEHbl OJUH — JIBa HEI0YeTa MPU OCBEIICHUHN
OCHOBHOTO COJICp>KaHMS OTBETA, UCTIPABJICHHBIE MOCIIC 3aMeYaHUsl YUUTEIIs,
JOMYIIEHbl OIIMOKAa WKW OoJiee JBYX HEJOYETOB TMPU OCBEIICHUHU
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKAX, JIETKO HCIPABICHHBIE TTOCIIE
3aMeYaHus YUUTes.

OIICHKA «YJIOBJICTBOPHUTEILHO» BBICTABISICTCA OOydaromeMycs, eciu
JOMYIIEeHbI 0o0Jiee OAHOM OIMOKM Wik OoJjiee ABYX — TPEX HEIOYETOB B
BBIKJIQJIKaX, HO OOYyYarOIIMIACS BIIaJeeT 005A3aTeIbHBIMA YMEHUSIMHU T10
IPOBEPSIEMOU TEME.



denepanbHOE TOCYIApCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHHE BEICIIETO 00pa30BaHUL _—.f\.,
«CapaToBCKasi ToCyJapCTBEHHAs IOPHANYCCKAsT aKaIeMIsD» CI'ioa
(Actpaxauckuit Guman) —
e OHOCHKa «HCYIOBJICTBOPHUTCIBHO» BbICTABIIAACTCA 06yt1ar0me1v1yc;1, cClIin

AOIIYHICHBI CYIICCTBCHHLIC 0HIPI6KPI, IIOKa3aBIINC, 4YTO 06yqa}0m1/1171051 HC
BJI1aaccT 00s3aTCILHBIMHA YMCHUAMU U 3HAHHUAMMU 110 HpOBCpSIGMOﬁ TCMC B

MIOJIHOU Mepe.

CocTaBHUTEIb:
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«CapaToBCKasi ToCyJapCTBEHHAs IOPHANYCCKAsT aKaIeMIsD»
(ActpaxaHckuii puman)

’\I

(DeﬂepaﬂI)HOC rocyaapCTBE€HHOC OI0KETHOE 06pa3OBaTeJ'IBHOC YUYPCKACHUEC BBICIICTO 06pa30BaHI/IH
<<CapaTOBCI(a$I TOCyJapCTBCHHAA IOpUIUYICCKAsA aKaACMU»

I,ZlI/I,C[aKTl/l‘leCKaH HUrpa

«JloTo»
0 JTUCHUIUIMHE «MaTeMaTuKay

Konuenuusi Mrpsbl.

[IpenmogaBatens rtoTtoBUT 3-4 OOnbIIME KapThl, pa3lneieHHbIC Ha
NPSMOYTOJIBHUKM C 3alMCaHHBIMM Ha HUX OTBETAMH, M COOTBETCTBEHHOE
KOJINYECTBO KapTOYEK C MPUMEpPaAMH, MPUUEM CPEU KapTOUYeK C OTBETaMHU €CTh
HEBEpHbIC, T.€ KOJHMYECTBO KApTOUEK C OTBETaMHU OOJbIIE, YeM KOJIMYECTBO
KapTOUYEK C MpUMepaMu. bospline KapThl pa3IatoTcs TpyInaM UrPAOIIHNX.

JlaeTcs Bpemsi, B TEYEHHWE KOTOPOTO pebdsita, pa3feianuB IO CBOEMY
YCMOTPEHUIO KapTOUKH, BHIOJIHSIOT 3a1aHusl (MOXKHO BCEH IpyIine pemars 0JHO
U TO XK€ 3ajJlaHue, 3aTeM CcBepATh). Haiins Ha OonbIIoi KapTe OTBET, KOTOPHIH
CUMTAET MPaBUIbHBIM I'PYIINa, HAKPHIBAIOT UM 3aJjaHue. BeiMrpsiBaeT Ta rpymima,
KOTOpasi paHbllle BCEX 3aKpbUla BCE KJIETKU CBOUX KapT. UToObI mpoBEpUTH
MPaBUIBHOCTh PEIICHUS, YUUTEIb MEPEBOPAYUBACT KapTOUKU M TOT/A, €CJIU BCE
OTBETHl BEPHBI, JOJDKHA TMOJYYUTHCS KAPTUHKA, KOTOPYIO MPEABAPUTEIIHHO
PUCYIOT Ha BCEX MAaJEHBbKHUX KapToukax (CHadaja PUCYIOT KApTUHKY, MOTOM
MUIIYT 3aJaHusl, a 3aTEM UX pa3pe3aroT).

Kpurepuu ouenkmu:

I[To pesynbraTaM uUrpel KOMaHJa caMa MPUHUMAET pEIICHUE IO
OLIEHUBAHUIO KaXJOTr0 WUrpoka. [[nsi 3TOro HMCMHoJib3yIOTCS KapTOYKH YEThIPEX
I[BETOB:

3eneHas — OLEHKA «OTIUYHOR;

JKenrtast — orieHKa «X0opomo;

CuHss — OLIEHKA «YJOBJIETBOPUTEIBHOY;

KpacHas — olieHKa «HEyAOBIETBOPUTEIHHOY.

1 kype 1 cemectp
Tema 21. «AppaumnoHajibHble YPABHEHUSD)
Pemute ypaBHEHHUS:

1. Jx-1=0; 2. 8/x +9=0; 3. fx-3-2=0;
4, Jx-3-2=0; 5. UYx+2-3=0; 6. Ux?—=3x+9=0;

7. VX+3+4+2=0; 8. Ux-=3+4=0; 9. IX+x=2;
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1 kypc
Tema 34. «Haxo:kaeHue NpOU3BOIHBIX C HCIOJIb30BaHUEM (JOPMYJI M IPABUJI
augpepeHuMPOBAHUSD)
Haiitu npousBoHbIe HyHKITHI:
1. a) y=3x®-4x?+5c05X; 2. a) y=5x?—4x +6tgx;
6) Yy =X>-arccosx ; 6) y=x’-arcsin x;
sin x COS X
B) 7= X6 . B) = X5 .
3. a) y=2x"—-3x%+5ctgx; 4. a) y=2x"-3x*—Tctgx;
6) y=x"-Inx; 6) y=x"-arctgx;
eX 4X
B) Z=—. =
) X' ®) sin x

Tema 37. «BoluuciieHHe HeonpeaeIeHHbIX HHTErPaJIoB TA0JMYHbIM

CIocooomM»

Brerauciaute HCOIIPCACIICHHBIC NHTCTPAJIbI:

1. I(?»x3 —4x% +5c0s x)dx :

2. I (5x* —4x +6tgx )dx

2
3. I(SX +4+X 3+de (23 X" + x2+4JdX
! -2 4
5. j(5ctgx—3x3+2x4+5}ix 6. I[;— X"+ jd
-3t I(lSX‘GX —LHOjdx
7. I(Se —3x —;+40jdx 8. N
9. I(2+9X2 _2th—2X)jx 10. J.(12X—2X21+4Ctgx—2)jx

Kpurepuu oueHku:

OIICHKA «OTIUYHO» BBICTABJISAETCS 00yJaroniemMycsi, €Clii padoTa BBIIIOJTHEHA
MOJIHOCTBIO, B JIOTHUECKUX PACCYXKIEHUSX U OOOCHOBAHWUU PEIICHUS HET
npoOesioB U MaTeMaTHYECKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCT,
OMHUCKa, HE SBJSAIOMIASCA CJCACTBUEM HE3HAHUS WIM HEMOHUMaHUs
y4eOHOro MaTepuana).

OLIEHKA «XOpOILIO» BBICTABIAETCS OOYYaIOIIEMYCs, €CIM B PpELICHUU
JOMYUIEHbl HEOOJbIIMe TpoOeibl, HE MCKa3UBIIEE MaTEMaTUYECKOe
COJIep>KaHUE OTBETA, NOMYIIEHbl OJWH — JBAa HEIOYETa INPU OCBELIEHUU
OCHOBHOI'O COJIEpKaHUs OTBETA, UCIPABJICHHBIEC NIOCIIEC 3aMEYaHUs yUUTE,
JONyIIEeHbl omuMOKa wuin Oosiee JBYX HEJAOYETOB TPU  OCBELIECHUU
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BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BLIKJIAJKaX, JICTKO HCIIPABJICHHBIC ITOCJIC
3aMCYaHUA YUYUTCIIA.

e OIICHKA «Y/JOBJECTBOPUTEIBHO» BBICTABISETCS OOYy4aroleMycs, €CIH
JIOTyIIEHbI OoJjiee OfHOM OmMOKM WK Oosee IByX — TPEX HENOYETOB B
BBIKJIQ/IKaX, HO OOy4YaroIlIMics BiaJeeT O0O0s3aTENIbHBIMU YMEHHUSIMH IO
IIPOBEPSAEMON TEME.

o OIICHKA «HEYIOBJICTBOPUTEIHHO» BBICTABISCTCS OOYyYarOMIEeMycCsl, €CIH
JIOTYIIIEHBI CYIIECTBEHHBIC OIMMOKH, MOKA3aBIIUE, YTO OOYyYaIOMUNACS HE
BJIaJiceT 00sI3aTeIbHBIMU YMEHHSIMU U 3HAHUSIMU 1O MPOBEPSEMOUN TeMe B
MIOJIHOM MEpE.

CocTaBuTeIIb.



CDe):[epam,Hoe ToCya1apCTBEHHOC 6IO,E[)KCTH06 06pa30BaTeJ'II)HOe YUIPEIKACHUE BBICHICTO O6pa30BaHI/I}I ;’
«CapaToBCKasi ToCyJapCTBEHHAs IOPHANYCCKAsT aKaIeMIsD» CIrioA
(ActpaxaHckuii puman)
(DeﬂepaﬂI)HOC rocyaapCTBE€HHOC 6IOH)KCTHO€ 06pa3OBaTeJ'IBHOC YUYPCKACHUEC BBICIICTO 06pa30BaHI/IH
«CapaTOBCKaH TOoCyJapCTBCHHAA IOpUAUYICCKAsA aKaaCMUs»
IpenmeTHas (UKJI0Basi) KOMHCCUSA 001I€00Pa30BaTENbHBIX JUCIUILIUH
3ajanus 11 MPOBeIeHUs IK3aMeHa B MUCbMEeHHOM ¢opMme
1o AucCHuIIMHe «MaremaTuka
OEJIEPAJIBHOE T'OCYAAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIbHOE
YUYPEXJIEHUE BBICIHIETO OBPA3OBAHUA
«CAPATOBCKAA TOCYAAPCTBEHHASA FOPUINYECKAA AKAJIEMU Ay
40.02.02 IIpaBooxpaHuTeabHas ACSITEIBHOCTD
(6a3oBasi MOJIrOTOBKA)
nUcuUIuInHa «MaTeMaTruKa
Bapuanr 1
1. Berancimre CJ +C; .
2. B ¢upme takcu B ganHbli MOMEHT 20 mammH: 4 4€pHBIX, 5 CEphIX, 8

KOPHUYHEBBIX, 3 3€JIEHBIX. [10 BEI30BY BhIeXaiia O1HA U3 MAILIMH, CITy4allHO OKA3aBILASICS
Ompke K 3aka3uuKy. Haliaure BEpOATHOCTH TOrO, YTO K HEMY MOIBEIET KOPUUHEBOE
TaKCH.

3. Brruucnvre npenensr:
2 2
a)  lmXtX=2 b) lim X X2
-1 x° -1 xom X —2X° -4

4. o yskpm Yy = x> -9x% +24x -1
) HalaUTe 00JIACTH MOHOTOHHOCTH M TOYKHU IKCTPEMYMa;
b) wHaligure wHambonbIIee W HAWMEHBIEE 3HAYCHUE OTOU
ynxuum Ha otpeske [-1;3].

2
S. Haijure 3HaYeHHE ONPEIEIEHHOIO HHTErpajla I (3x3 +2x° - Y}ix :
0

6.  Ilo mauHoii cTopoHe ocHOBaHHs & =8 u GokoBomy pedpy P =6 naiitu
TJI01a b OOKOBOW MOBEPXHOCTH MIPABUIILHOM YETHIPEXYTOJIBHON TUPaAMUJIBI.

IIpencemarens ITLK

(noonucy)

« » 20 I.
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~

OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
YYPEX/IEHUE BBICILIEI'O OGPA30OBAHUA
«CAPATOBCKAA T'OCYIAAPCTBEHHASA FOPUANYECKASA AKAIAEMUS»

40.02.02 IlpaBooxpaHuTenbHas AEATETHHOCTD
(6a30Bast MOJATOTOBKA)
TUCIMIUTHHA «MaTeMaTHKay

Bapuant 2

1.  Bsmucmre C; +C;.
2. 3aBoj] POM3BOAUT MOOMIbHBIE TenedoHbl. B cpennem Ha 185 kauecTBEHHBIX
Tene(oHOB MpUXoaAuTcs 25 TeneoHOB Co CKPBITHIM edekroM. Haiiure BeposTHOCT
TOT'0, YTO KYTJICHHBII MOOMJIbHBIN TeNe(OH 3TOTO 3aBOJa OKKETCS KAYECTBEHHBIM.
3. Borurcnvre npenens:
2 2

) I FE )
4,  Jlnsa yHkmu y = x° —6x* +9x-1

a) HaiiIuTe 00JIACTH MOHOTOHHOCTH M TOYKHU 3KCTPEMYyMa;

b) maiinuTe Hambosbllee U HaUMEHbBINIEE 3HAYCHUE dTOW (PYHKIUM Ha

oTpeske [-1,2].

2
5. Haiigure 3HaueHHE OnpeIeICHHOIO HHTErpaa I (4x3 +6x%° —3}ix.
1

6. Brruucnure momans OOKOBOM IMOBEPXHOCTH MPABUIBHON TPEyTroJbHOU
MpaMUIbl, €CITH €€ BhIcOTa paBHa 8, a amodema — 10.

IIpencemarens ITLK

(noonucy)

« » 20 I.
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OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
YYPEX/IEHUE BBICILIEI'O OGPA30OBAHUA
«CAPATOBCKAA T'OCYIAAPCTBEHHASA FOPUANYECKASA AKAIAEMUS»

40.02.02 IIpaBooxpaHuTeIbHAS ACATEIHHOCTD
(6a30Bast MOJATOTOBKA)
TUCIMIUTHHA «MaTeMaTHKay

Bapuant 3

1. Beranciumre Cj; —Cls .
2. B xopoOke Haxomsrcs 15 HMIApUKOB YETBIPEX I[BETOB: 6 KPACHBIX, a KEITHIX,
CHHHX W 3CICHBIX — OJMHAKOBOE KOJIMYECTBO. HaliuTe BEpOSTHOCTH TOrO, YTO
MaJIb4rK, BEIOPAB Hayral, JOCTaHEeT CHHHI [ITapHK.
3. Brruucnure npeaensl:

_ 2X*—Tx+3 o ox-4x* -1

a) lim ———— b) lim ———= —
>3 x*-9 x>0 5X —3—4x°

4. s yHKpr y =X +12x% +45x + 20
a) HalauTe 00JIACTH MOHOTOHHOCTH M TOYKH SKCTPEMYMa;
b) maiinuTe HamboJbIllce W HAWMMEHBIIIEE 3HAYCHHUE ITOW (PYHKIUU Ha
orpeske [-4,-2].

1
5. Halinnre 3HaueHre onpeaesieHHOro NHTerpaa j (5x4 —2X+ 9)1x.
-2

6. Yros nmpwm BeplIMHe OCeBOTO cedyeHMs KOHyca paseH 60°, a
oOpasymomias paBHa 2. HamTu nmoBepxHOCTh KOHycCa, ITojlarass ™ =
3,14. OTBeT 3anMcaTh C AByMs 3HaKaMU I10CJIe 3alsTOMN.
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Kpurepuu oneHku:

e OIICHKA «OTJIMYHO» BBICTABIISETCS 00yUarOIIEeMycsl, €CTH paboTa BBITIOJTHEHA
MOJTHOCTBIO, B JIOTUYECKUX PACCYKICHUSAX U OOOCHOBAHUHM PEIICHUS HET
npoOeloB W MaTeMaTHYeCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTD,
OMHKCKA, HE SBIIOMIASACS CJCJACTBUEM HE3HAHHWS WM HETOHUMAaHUS
y4eOHOr0o MaTepurana).

o OIICHKA «XOpOIIO» BBICTABIACTCS OOYyYarOMIeMycCsl, €CIM B PEUICHUH
JIOTyIIEHbl HeOoblie TpoOeNbl, HE MCKa3WBIIEE MaTeMaTHYECKOe
COJIep>)KaHUE OTBETA, NONYIIEHbl OJMH — JBa HEIOYETa IMPU OCBELICHUU
OCHOBHOI'O COJIEpKaHUsSI OTBETA, UCIPABJICHHBIE NIOCIIE 3aMEYaHUs YUYUTEN,
JomyuieHbl ommOka wuinum Oojee JBYX HEJOYETOB NPH OCBELIEHUU
BTOPOCTEIEHHBIX BOIIPOCOB WMJIM B BBIKJIAAKAX, JIETKO MCIPABIICHHBIE MOCTE
3aMeuyaHusl yUYUTEIs.

e OIIEGHKA «YJOBJICTBOPUTEIHHO» BBICTABISCTCS OOydYaIOIIEMYCs, €ClIU
JOMYIIEHBI 0oJiee OHOM OMMOKM WM OoJiee NBYX — TPEX HEIOYETOB B
BBIKJIQJIKaX, HO OOYyYaroIIMiiCsl BIIaJieeT 005A3aTeNbHBIMU YMEHUSIMHU T10
IIPOBEPSIEMOU TEME.

o OLEHKA «HEYIOBJIETBOPUTEIHHO» BBICTABIISIETCS OO0YyYalolEeMycCsl, €CIlu
JIONYIIEHbl CYIIECTBEHHBIC OIIMOKH, MOKa3aBIINE, YTO OOydYaroluiics He
BlIaJiceT 00sI3aTeIbHBIMU YMEHHUSIMUA U 3HAHHUSIMU IO MPOBEPSAEMOIl TeMe B
MIOJTHOM MEpE.

CocTaBUTEb.



denepanbHOE TOCYIApCTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEKICHHE BEICIIETO 00pa30BaHUL S —
«CapaToBCKasi ToCyJapCTBEHHAs IOPHANYCCKAsT aKaIeMIsD» CIrioA
(ActpaxaHckuii puman)

MeToanyeckue MaTePHAJIbI, ONPe/eIsIIIe MPoueIyphbl OlleHUBAHUS
3HAHMIi, YMEHH i, HABBIKOB H (WJIN) ONBITA eSITEJILHOCTH

3amanus GOH/IA OLIEHOYHBIX CPEJICTB HApaBICHBI HA OICHUBAHUE:!

1) BBINIOJHCHHUS MATEMAaTHYCCKUX paOOT

2) JOTHMYECKHX PACCYXKICHHH W OOOCHOBAaHUS PEHICHHA MaTEeMaTHUCCKHX

3a/1a4 00 yJarOIIMMHCS

Byl KOHTPOJIS 110 TUCIIUATIINHE:

TEKYIIUH KOHTPOJb YCIIEBAEMOCTH — 3TO TEOPETHYCCKHUI OMPOC, PEIICHUES
3aj1a4, TUIaKTHYCCKas Urpa.

IPOMEKYTOUHAsI aTTECTaIUs — SK3aMEH.

[Ipy HEOOXOMMMOCTH WHBAJIMIAM © JUIAM C  OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 3JIOPOBBSl  TIPEIOCTABIIACTCS  JOIMOJHUTEIBHOE BpeMs IS
MOJIFOTOBKA OTBeTa Ha 9K3aMeHe/3adere. [Ipuw  MpoBeleHWH  TPOICAYpPHI
OLICHUBAHUS PE3yJbTAaTOB OOYYCHHS HWHBAJIUIOB MW JIMI[ C OrPAaHUYCHHBIMH
BO3MOXKHOCTSIMU  3JIOPOBbSI  TIPEyCMATPUBAETCS HCIIOJIb30BAHUE TEXHUYECKHIX
CPEICTB, HEOOXOUMBIX UM B CBSI3U C MX WHIUBUIYAIBHBIMU OCOOCHHOCTSIMH. DTH
cpenctBa MoryT ObITh mpenoctaBieHbl CI'HOA wium MOTYT HCIOJB30BATHCS
COOCTBEHHBIC TEXHHYECKHE CpencTBa. lIpomemypa OIICHHBaHHS pPE3yJIHTATOB
OoOydYeHHUs WHBAJIMJOB W JIMI[ C OIPAaHUYCHHBIMH BO3MOXXHOCTSIMH 370POBbBS IO
JTUCIMIUIMHE TIpeaycMaTpuBacT MpeaocTaBicHrue wuHopMmanuu B  Qopmax,
aJIaAlITHPOBAHHBIX K OTPAaHUYCHHUSAM UX 3I0POBbS U BOCIIPUATHS HH(POPMAIUH:

DopMbI OLICHOYHBIX CPEACTB,

Kateropum o0yuaromuxcs no aJanTHPOBAHHbIE K OTPAHUYEHUAM
HO30JI0TUSIM 30POBbS M BOCTIPUATHSI HHPOPMATHH
o0yyarommxcsi ”HBaIuA0B u jul ¢ OB3
C HAPYIICHUSIMH 3PEHUS —B Te4aTHOM (opMe  YBEIUUYCHHBIM
mpudrom,
— B (popMe 2IIEKTPOHHOIO JJOKYMEHTA,
C HAPYUIICHUSMH CITyXa — B reuaTHoi (opwme,
— B ¢opMe IIEKTPOHHOTO IOKYMEHTA.
C HapyHICHMAMH OIIOPHO-JIBUTATEIBHOTO | — B I1€4aTHOM GopMe,
amnmapara — B (popMe PIIEKTPOHHOTO JOKYMEHTA.

[Ipu mpoBeneHMH TPOIEAYPHl OICHWBAHUSA PE3yJbTATOB OOy4YCHUS
WHBAJIMJIOB U JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU 3/I0POBbS 1O AMCIUILIINHE
o0ecreunBaeTCs BBIOJHEHUE CIEIYIOMIMX JOMOJHUTEIbHBIX TpeOOBaHUN B
3aBHCHUMOCTH OT UHJIMBUYaJIbHBIX OCOOCHHOCTEH 00y4arOImuXCsl:
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a) WMHCTPYKIHMS TIO TIOPSIKY TMPOBEACHUS TPOIEAYPHl OICHUBAHHS
MpeoCTaBsieTCs B JOCTYIIHOU (popMe (YyCTHO, B TUCbMEHHOM dopme);

0) moctymHas Qgopma TpPEIOCTaBIICHUS 3aJaHUN OIEHOYHBIX CPEACTB (B
neyatHod ¢Gopme, B TmeyaTHOM ¢GopMe yBeIWdeHHBIM IpudToM, B dopMme
AJIEKTPOHHOTO JOKYMEHTA, 3aJaHHS 324N THIBAIOTCS ACCUCTEHTOM);

B) focTymHas (opma IMperoCTaBICHUSI OTBETOB Ha 3ajaHus (MMChMEHHO Ha
Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, C MCIOJB30BAHUEM YCIYT acCHCTEHTa,
YCTHO).

[Ipu  HeoOxomumocTH Ay OOydalomUXcs €  OTpaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JIOPOBbSl MU HMHBAJIMJIOB MPOIEAYpa OIICHUBAHUSA PE3yJIbTAaTOB
OOy4eHHMsI IO JUCIUTUTHHE (MOIYJTI0) MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIIOB.
[IpoBenenwue mpomeIypbl OIICHUBAHUS PE3yIbTATOB O0YUEHUS MHBAJIUIOB U JIUIT C
OTPaHUYCHHBIMA BO3MOKHOCTSIMH 3JIOPOBBSI JOIYCKAETCS C HCIOIb30BAHHEM
JTUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

MeToanyecKkue peKOMEHIAIUN 110 TEKylIeMy KOHTPOJIIO YCIIeBAeMOCTH

Texymuii KOHTpOJIb MpEACTaBiseT COOOHM MPOBEPKY YCBOEHUS Y4EOHOTO
Marepyaja  TEOPETUYECKOIO0 M IPAKTHYECKOTO0  XapakTepa,  PETyJSIPHO
OCYLIECTBIISIEMYI0 Ha IPOTSHKEHHHM cemecTpa. K J0CTOMHCTBaM JaHHOrO THIA
OTHOCUTCS €ro CHUCTEMaTUYHOCTb, HEIOCPEACTBEHHO KOPPEIUPYIOIIAsCS C
TpeOOBaHUEM MOCTOSSHHOTO U HEMPEPHIBHOIO MOHUTOPUHIA KauecTBa OOyUyeHus, a
TaK>K€ BO3MOYKHOCTb OLIEHKH YCIIEBAEMOCTH 00YYarOIINXCS.

Texymuii KOHTPOJIb U MPOMEKYTOUHASA ATTECTALMS TPATULIUOHHO CITYKaT
OCHOBHBIM CpPEJICTBOM OOecreueHrus B y4eOHOM Ipolecce «O0OpaTHOW CBSI3W»
MEXIy MpernofaBaTeleM U 00ydaroluMcs, HEOOXOIUMOUN i CTUMYJIMPOBAHUS
paboThl 00YYAIOLIMXCS U COBEPIICHCTBOBAHMSI METOAMKHU MPENOAaBaHUs y4eOHBIX
JUCLUTUIH.

Texymmii KOHTpOJIb — 3TO peryjsipHas MNpPOBEpPKAa YCBOECHHS Y4eOHOIo
Marepyaja B TedeHHe cemectpa. K  €ro J0CTOMHCTBaM  OTHOCHUTCSA
CUCTEMAaTUYHOCTh, IOCTOSIHHBI ~ MOHUTOPUHI  KauecTBa 00yueHus. OH
NpEeIHA3HAYEeH JUIsl MPOBEPKU OTACNIBHBIX 3HAHWI, HABBIKOB M yMEHUU
00y4aroIuxcs, MOJy4eHHBIX IpU 00y4eHUU M0 Y4eOHOM TUCIUILINHE.

IloaroroBka TEKylIEro0 KOHTPOJS YCHEBAEMOCTH M IPOMEXYTOUYHOU
aTTeCTallid CTYICHTOB SBJIIETCS OJHUM U3 BHJOB METOJUYECKOW padOThI
MPEernoIaBaTesIbcKoro cocrana. [IpoxoxkaeHne TeKymero KOHTPOJsl yCIeBaeMOCTH
U TPOMEXKYTOUYHON aTTecTallMu SIBISETCS 00s3aTEIbHBIM 3JIEMEHTOM OOYy4YEeHHS
J1s1 00yYaroIerocs.

Texymuii KOHTPOJIb MOKET MPOBOAUTHCS: C y4acTHEM IpernojaBarens; 0e3
y4acTHsl MPernoaBaTelisi — CAaMOCTOATEIIBHO 00y4JaronuMest (CAaMOKOHTPOJIB).

Pe3ynbTaThl  TEKylIero KOHTPOJS  JOJDKHBI ~ OBITh  HCIOJIB30BAHBI
npenojiaBareneM (IpernojaBaTesiMu), MPOBOASAIINM 3aHATHS 110 AUCLUIUIMHE JUIS:
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— JIOBEJICHUS /10 OO0ydYaromMXcsl JeTalbHOM HMH(OpPMAlMM O CTENEHH HX
TOTOBHOCTM K HM3YYEHHIO AMCLUMIUIMHBL U O HEOOXOAMMOCTH JOIOJIHUTEIbHON
yueOHOU paOOThI AJ1s1 HOBBILIEHUSI YPOBHS TPEOYEMbIX 3HAHUIA;

— JIOBEJICHHUS 10 00YYAIOIINUXCS U UHBIX 3aWHTEPECOBAHHBIX JIUI] (3aKOHHBIX
npeacTaBuUTeNIed W T.A.) JAeTajdbHOM WH(GOpPMALKUKW O CTEINEHH OCBOCHUSA
CTYACHTaMH MPOrPaMMbl Y4eOHOM TUCIUTUINHEI,

— obecrieyeHUs] pUTMUYHON y4eOHOM paboThl 00yYaroINXCs, IPUBUTUS UM
YMEHHMSI UETKO OPTaHU30BbIBaTh CBOU TPYJ;

— CBOEBPEMEHHOI'O BBISBICHMSI OTCTAIOIIMX M OKa3aHUS UM COJCIHCTBHUS B
U3YYEHUU Y4eOHOro MaTepuana;

— OpraHM3aluy HMHAUBUAYAIBHBIX 3aHATHI TBOPYECKOTO XapakTepa C
HanOoJIee MOArOTOBJIEHHBIMU O0YYAIOIITUMUCS;

— aHaJIM3a KadecTBa HCIOJIb3yeMO padouell mporpaMmbl AMCLUILUIMHBI U
COBEpIICHCTBOBAHUS METOUKHU MPENOAaBaHus y4eOHOM TUCIUIUINHBI,

MeToau4yecKre peKOMeHJaluu 10 NpoBeleHUI0 3K3aMeHa 110 AUCHUILIVHEe
«MaTeMaTHKa»
DK3aMeH IBJIAETCA @)opMoﬁ UTOTOBOM OIlIEHKH KayecTBa OCBOCHHUS

oOy4Jaronmmcsi 00pa3oBaTeIbHOW MPOTPaMMBbl M0 JUCHUIUIMHE «MaTeMaTuka.
DK3aMEH TPOBOJUTCS B COOTBETCTBHUM C Y4YE€OHBIMH IUIaHAMU, PAOOUUMHU
mporpaMmMamMy  JIMCHMIUIMH B~ TUCBMEHHOW  (GopMe 1O  3aJaHUsIM.
DK3aMEHAIlMOHHbIE BOMPOCHI MO AWCHUIUIMHE «MareMaruka», AOBOIATCA M0
CBEJICHUSI OOydYarolmuxcs B MEPHOJl YUCOHBIX 3aHATUN. Tak ke y 00ydarommxcs
€CTh BO3MOXHOCTb O3HAKOMHUTHCS C 3K3aMEHAIIMOHHBIMU BOIIPOCAMH B TEUEHHE
BCero yuebHoro rojaa Ha caire MucturyTa.

[lepen 5sx3aMeHOM TMpenojaBaTellb, NMPUHUMAIOUINM HSK3aMeH, HPOBOIUT
IpeIdK3aMEeHAlMOHHYI0 KOHCynbTanuo. Haunbonee uenecooOpazHO MNpPOBOIUTH
KOHCYJbTallMK 3a 1-2 nHsa 10 3x3ameHa. He ciaenyet TpeOoBaTh OT 00y4aromuxcs
00s3aTeNIbHON BKU HA KOHCYJIBTALIHIO.

B nenb 5x3aMeHa, 10 €ro Hayania, 3K3aMeHaTop 00s3aH MOJYyYUTh B yUeOHOM
YacTH 3K3aMEHAIIMOHHYIO BEIOMOCTb. DK3aMEHAIMOHHas BEIOMOCTb CHAETCS B
y4eOHYIO 4acTh B JIEHb MPOBEJEHUS 3K3aMeHa 10 ero okoHyanuu. [Ipenonasarens
HE BIIpaBe MPUHHUMATh SK3aMEH 0€3 BEJOMOCTHU, a TaKKe HE BIIpaBe MPUHUMATH
9K3aMeH Yy OOydYarluMXcs, HE UMEIONIMX HaJIekKaIuM o0pa3oM 0hOpMICHHON
3a4YeTHOW KHWXKKH, U OOydarolluxcsi, HE JOMYIIEHHBIX K cJaue 3K3aMeHa. B
UCKITIOYUTENBHBIX CIydasx (yTeps 3a4eTHOW KHIDKKH, TIEPEeBOJ U3 JPYTHUX BY30B
WM BOCCTAHOBIIEHUE) JOIYCKaeTcs clladya oOydaroumxcs 3k3aMeHa 0e3 3a4eTHOU
KHWKKU C pa3pelieHus: AupeKTopa dpuiuania.
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OOyuatonuiics 00s3aH SBUTHCS K Hayaldy OJK3aMeHa, uUMes IpHu cebe
HaJUIeXKaMM ~ 00pa3oM  OQOPMJICHHYIO  3aUeTHYK0  KHWXKKY,  KOTOpas
IpeABSIBISCTCS 3K3aMEHATOpy JO Hadala Jk3aMeHa. Ha crpaHuie 3adeTHOI
KHWD)KKH, COOTBETCTBYIOIICH TEKYIIEMY CEMECTpPY, JOJIKHBI OBITh MPOCTABIICHEI
damunus obydaromerocs U y4eOHbIHN TOI.

Bo Bpems sk3ameHa oOydarommecss MOTYT IOJB30BATHCS IMPOTPaMMaMH
y4eOHBIX JAMCIUIUINH, a TAKXKE C pa3pelIeHus SK3aMeHaTopa CIIPAaBOYHON M WHOU
JUTEPATYPOHi, @ TAKXKE TOCOOHMSIMHU.

Pe3ynpTaT NHCEMEHHOTO 5K3aMeHa OOBSBISAETCS OO0ydYaroleMycs Mocie
NPOBEPKH OSK3aMEHAIMOHHOW paboThl M (UKCUPYETCs B OSK3aMEHAIMOHHON
BeIOMOCTH B Tpade «ok3amen». Ilo pesympraTam 5sKk3aMeHa OOydYaromemycs
CHayalla B DK3aMCHAIIMOHHYIO BEJIOMOCTh BBICTABIISICTCS OIICHKA «OTIHYHOY,
«XOPOII0», «YIOBICTBOPUTEIILHO» HIH «HEYJIOBICTBOPUTEIIEHOY», a JIUIIH 3aTEM
TOJIBKO ITOJIOKUTEINIbHAS OI[CHKA B 3aUETHYIO KHUKKY.

[TonoxxutenbHast ~ OIEHKA  MPOCTABISACTCS B 3a4EeTHOM  KHUIKKE
oOydJaromerocsi, B COOTBETCTBYIOIIEH rpade, Ha JIEBOH CTpaHUIE TEKYIIEro
cemecTpa. B ciydae HesBKM oOywaromierocst JJisi CaydM 9K3aMeHa B BEIOMOCTHU
BMECTO OLIEHKH JICIAeTCs 3aIKCh «HE SBUIICS» («HE SBUIACHY).

Kpurepuu ouenkmu:
¢ OLEHKA «OTJIMYHO» BBICTABIIAETCS O0yUalOIIEMYyCs, €clIi paboTa BhIOJHEHA
MOJIHOCTBIO, B JIOTMUYECKUX PACCYKIEHUAX MU OOOCHOBAHMM PEIICHHS HET
npoOesioB U MaTeMaTHYECKHX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTb,
OMKCKA, HE SABISIONIASCA CIEACTBUEM HE3HAHUS WM HETMOHUMAaHHUS
y4eOHOro Matepuana).

e OIOCHKAa «XOpOIIO» BBICTABJIACTCA 06yanOHIeMYCH, CcCJiIn B PCIICHUHN
AOITYIICHBI HeOOoJIbIINE HpO6€J'H>I, HC HCKasMBIICC MATCMaTHYCCKOC
COACPKAHUC OTBCTA, AOIIYIICHBI OAMH — ABa HCAOYCTA IIPpU OCBCIICHHH
OCHOBHOI'O COACPIKaHUA OTBCTA, UCIIPABJICHHLIC ITOCJIC 3aMCUYaHU YUUTCIIA,
AOITYIICHBI omuOKka wiau OoJiee ABYX HCIOOUYCTOB IIpU OCBCHICHHUHU
BTOPOCTCIICHHBIX BOIIPOCOB HJIM B BBIKJIAJKaX, JICTKO HCIIPABJICHHBIC IIOCJIC
3aMCUaHus yIUTECIIA.

e OIIEGHKA «YIOBJICTBOPUTEIHHO» BBICTABIACTCS OOYYArOIIEMYCS, €CIIH
JOMYIIEHbI 0o0Jiee OAHOM OIMOKM WM OoJjiee ABYX — TPEX HEIOYETOB B
BBIKJIQJIKAX, 4YepTekax WM rpadukax, HO OOyYArOIIMICS BIIajeeT
00s13aTEIPHBIMA YMEHUSIMH T10 TIPOBEPSEMOK TEME.

e OIIGHKA «HEYIOBJICTBOPUTEIHLHO» BBICTABISIETCS OOyYalOmMEeMycs, €clu
JIOTYIIEHBI CYIIECTBEHHBIC OIIMOKH, MOKAa3aBIIUE, YTO OOYy4arouuics He
BIaJICeT 00s13aTeTbHBIMU YMEHUSIMH W 3HAHUSMH TIO MPOBEPSIEMON TeMe B
TTOJIHOM Mepe.
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MeToauyeckue peKOMeHAANMHU M0 TEKYIeMY KOHTPOJII0 YCIIeBaeMOCTH

Texymuii KOHTpoJb NpeAcTaBisieT COOOM MPOBEPKY YCBOEHHSA Y4E€OHOTO
MaTepuaga TEOPETHMYECKOr0 U IMPAKTUYECKOTO  XapakTepa, PperyJsipHO
OCYILECTBIISIEMYIO Ha MpOTsKeHUU ceMecTpa. K JOCTOMHCTBaM JaHHOTO TuIa
OTHOCHUTCS €r0 CHCTEMaTU4YHOCTb, HEIMOCPEIACTBEHHO KOPPEIUPYIOLIAsACA C
TpeOOBAaHUEM MOCTOSTHHOTO M HEMPEPHIBHOIO MOHUTOPUHIA KauecTBa O0OyUyeHus, a
TaK)K€ BO3MOXKHOCTH OI[CHKH YCIIEBAEMOCTH O0YJarOIINXCSl.

Texymuii KOHTPOJIb U MPOMEKYTOUHAS ATTECTAIMs TPAJAUIIMOHHO CIyX,aT
OCHOBHBIM CpPEJICTBOM oOOecreueHus B y4eOHOM Ipolecce «oOpaTHOM CBSI3M»
MEXIy TpernoaaBaTesieM U 00ydaromuMcs, He0OXOIUMOM NSl CTUMYJIHMPOBAHUS
paboThl 00YYAIOIINXCS M COBEPUICHCTBOBAHUS METOIMKH MPENOIaBaHUS yUCOHBIX
JUCITUTIINH.

Texymuii KOHTPOJb — 3TO pETyJsgpHas IPOBEPKA YCBOEHUS Y4eOHOTro
MaTepuasa B TedeHHe cemectpa. K ero J0CTOMHCTBaM  OTHOCHUTCS
CUCTEMAaTUYHOCTh, IOCTOSIHHBI ~ MOHUTOPUHI  KauecTBa o0OyueHus. OH
OpeJHa3HayeH JMJii T[POBEPKH OTACNIbHbIX 3HAHWM, HAaBBIKOB M yMEHHUU
o0yJarouuxcsl, MOJy4eHHBIX IpU 00y4EHUHU 10 YU€OHOU TUCIUILINHE.

[lonroroBka TEKyIIEro KOHTPOJISI YCIEBAEMOCTH M IMPOMEKYTOUHOM
aTTeCTallud CTYACHTOB SIBJIIETCS OJHUM U3 BHUJOB METOJUYECKOW padOThI
MPENOAABaTENLCKOTO cocTaBa. [IpoxXoKaeHHe TEKyIIero KOHTPOJIs YCIIeBaeMOCTH
U TPOMEKYTOUHOM aTTECTAIlMM SBIACTCS OOS3aTENbHBIM SJIEMEHTOM OO0y4YeHUS
J71s1 00y4aroIerocs.

Texymuii KOHTPOJIb MOKET MPOBOAUTHCS: C yHaCTHEM IpernojaBarens; 0e3
y4acTHsl MPENnoaBaTelisi — CAMOCTOATEIIBHO 00y4YaronuMcst (CAaMOKOHTPOJIb).

Pesynpratel  TeKyimiero - KOHTPOJIA  JOJDKHBI  OBITh  MCTOJIB30BAHBI
npernoaaBaresieM (MPenoJaBaTessiIMU), TPOBOAAIIUM 3aHATHUS 1O JUCLMUILTUHE JUJIS:

— JIOBEJICHUSI /10 OO0ydYaromMxcsl JeTalbHOM HMH(OpMAaMU O CTENEeHU HX
TOTOBHOCTM K HM3YYEHHIO AMCLUUIUIMHBI U O HEOOXOAMMOCTH JOIOJIHUTEIbHON
y4eOHOM paOOThI /sl MOBBIIIEHUSI YPOBHS TPEOYEeMbIX 3HAHUN;

— JIOBEJICHUS 10 OO0YJarOIIMXCSl U MHBIX 3aMHTEPECOBAHHBIX JIUIT (3aKOHHBIX
npeacTaBuUTeNied W T.A.) JAeTalbHOW WH(POPMAlMU O CTEMEeHU OCBOCHUS
CTYACHTaMH MPOTPaMMBbI Y4eOHOM TUCITUTUINHEI,

— obecrnieyeHus pUTMHUYHON y4eOHOUM paboThl 00y4aronIuXcsl, MPUBUTUSI UM
YMEHHMSI YeTKO OPTaHU30BbIBaTh CBOU TPY/;

— CBOEBPEMEHHOI'O BBISIBJICHMSI OTCTAIOIIMX M OKa3aHUS UM COJCHCTBUS B
U3Y4YeHUU y4eOHOro MaTepuarna;

— OpraHu3allid WHIUBUAYaJIbHBIX 3aHITHA TBOPYECKOTO XapakTepa ¢
HanboJiee MOArOTOBICHHBIMHU 00YYaIOIIMHUCS,

— aHaJl3a KadecTBa HCIOJIb3yeMOM pabouell mporpaMmbl JAUCLUILUIMHBI U
COBEpPIIIEHCTBOBAHUS METOUKHU MIPETOAaBaHus y4eOHOM TUCIIUTUINHBI,



