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[Tactiopt oHIA OIICHOYHBIX CPEICTB
IlepeueHp OLIEHOYHBIX CPENCTB
Onucanue rnokaszareiae U KpUTEpPUEB OLICHUBAHMsI KOMIIETEHIUI

Conepxanue

Metoanuueckre MaTepHalbl, ONpPENENsIoNMe NpoLeaypbl OLEHUBAHUSA DPE3yJIbTaTOB OOY4YEeHHS,
XapaKTepU3YIOIUX dTarnbl HOPMUPOBAHHS KOMIETEHIUH. . ... ... ..

Marepuaiibl U1

IIPOBEACHUA

TEKYLIETO KOHTPOJIA

u MIPOMEKYTOUHOMN

2 0 T2 0

UT. O....

1. IlacnopT poHIA OLIEHOYHBIX CPEICTB

110 JUCHUIIIIMHE «BrpIcmias MmaTeMaTHKa»

Tabmuna 1.
Ne | Kontponupyemsie OneHoYHbIE CPEICTBA - HAMMEHOBAHUE
/I paszensl (TeMsl), Kozpr 5 TEKYILIUHA KOHTPOJIb IIPOMEKYTOUHAs
JACLIUTIIUHBI KOMIIETCHIU I aTTecTanus
1 Tema 1.BBenenue. OIIK-4; I1K-2 WNunuBuayanbHbie
Lensie u 3aJaHHs
panoHanbHbIE «[Ipubnmxennsie
qucia. BBIYHCIICHUSD)
JelcTBUTENbHBIE
qucna
2. | Tema 2. Kopuu OIIK-4; I1K-2 Hnousuoyanvhuvie
HaTypalbHON 3a0aHusl
CTENEHHU U3 YKcia U «Yucna v KOpHU
HX CBOMWCTBA. YpPaBHEHUIN»
Crenenu.
3. | Tema 3. OIIK-4; TIK-2 HUnousudyanvhule
[TokazarenbHble 3a0anusl
byHKIMN «Iloka3zarenbHble U
JorapupMHIECKUe
GbyHKIMNY
4. | Tema 4. OIIK-4; TIK-2 Hnousuoyanvhule,
Jlorapudmsl, ux 2pynnoeule 3a0aHusl
CBOMCTBa «ITokazarenbHble U
norapudmuyeckre
YpaBHEHUS U
HEPaBEHCTBA»
Pemenne ynpaxxnenunit
o teMe «Kopnu,
CTEMNEeHU U JIOTapU(PMBbI»

1 o
HaumenoBanue paznena (tembl) 6epercs u3 padboueil mporpaMMbl TUCHUTUIHHBI.



5. | Tema 5. Bzaumnoe OIIK-4; I1IK-2 Hnousuoyanvuvie
pacIoyioKeHHEe ABYX 3a0anus
NPSIMBIX B «YTIIBI MEXY TPSIMBIMU
MIPOCTPAHCTBE. U TUIOCKOCTSIMI
6. | Tema 6. OIIK-4; I1IK-2 Hnousuoyanvuvie
[MapannenbHOCTh 3a0anus
MPSIMBIX | Oboowarowee
TUIOCKOCTEH nosmopenue
7. | Tema7. OIIK-4; I1IK-2 Hnousudyanvhule, Ouyenka evinonmenus
[MepnennukynsipHoC 2pynnogule 3a0aHus. ayoumopHou u
Th MPSIMOK U KoHnTtposbHas pabota 6HeayOUmopHoU pabomul
IUIOCKOCTH «[IpsiMble ¥ TITIOCKOCTH B
MIPOCTPAHCTBE Oyenka 6binoHeHus
AHanm3 KOHTPOJIBHOU mMecmosbix 3a0aHUL
paboThI Ananuz KOHMpoabLHOU
pabomwl
8. Tema 8. OcHOBHEIE OIIK-4; I1K-2 HUnousuoyanvhule,
TIOHSATHS 2pynnosvie 3a0aHusl
KOMOWHATOPUKH. Pemenue 3anau Ha
[TpaBuna nepebop BapHaHTOB
KOMOWHATOPUKH Pemrenue 3amau no Teme
«DNeMEHTHI
KOMOWHATOPUKI»
9. | Temao. OIIK-4; TIK-2 HUnousudyanvhule
Koopaunater u 3a0aHUs
BEKTOPEHI B «/lencTBust Hag
MPOCTPAHCTBE BEKTOpaMI»
10. | Tema 10. Yrubl u OIIK-4; I1IK-2 Hnousuoyanvnuie,
BpaaTeIbHoe 2pynnosvie 3a0aHusl
JIBIDKCHUE «JlercTBUS HAT
BEKTOpaMH C 33/1aHHBIMU
KOOPAWHATAMMY
Pemenue ynpaxxHnenuii
1o teme «Koopaunats! u
BEKTOPBD
11. | Tema 11. OcHOBHBIE OIIK-4; I1K-2 Hnousuoyanvuvie
(bopMyITBI 3a0anus
TPUTOHOMETPUH «IIpeobpazoBanne
TPUTOHOMETPUUECKUX
BBIPAKCHUID)
«Tpuronomerpuyeckune

byHKIA




12. | Tema 12. ®opmyisl OIIK-4; I1IK-2 Hnousuoyanvuvie Konmponvnas paboma no
MIPUBEJICHUS U 3a0anus umoeam 1 cemecmpa.
CYMMBI, IBOMHOTO H Oboowarowee AHanuz KOHMpOILHOU
MIOJIOBUHHOTO nosmopetue pabomul
apryMeHra Bonpocwi k 3auemy

«Tpuronomerpruueckue
YpaBHCHHUS U
HEPaBEHCTBAY

KonTponbHas pabota
«OcHOBBI
TPUTOHOMETPUNY

13. | Tema 13. Cxema OIIK-4; IIK-2 Hnousuoyanvnuvle
WCCIIEIOBAHUS 3a0anus
GyHKIMH «IIpeoOpazoBanus

GyHKIMM U geicTBUA
HaJl HUMH»
«CTeneHHEIE,
mokasartesbHbIE,
JorapupMUYECKHE U
TPUTOHOMETPUYECKUE
GyHKITII
Obobwarouwee
noemopeHue

14. | Tema 14. OIIK-4; I1IK-2 Hnousuoyanvnuvle
MHoOrorpaHHuKH. 3a0anus
[Tapannenenunen. «Cummerpus B
[Tpuzma. MIPOCTPAHCTBE.

ITpaBuiibHBIE
MHOTOTPaHHUKI)

15. | Tema 15. [Tupamuna OIIK-4; I1IK-2 Hnousuoyanvnuvle

3a0anus

Peuienue 3amau no teme

«MHOTOrpaHHUKNY

16. | Tema 16. Llununap OIIK-4; T1IK-2 Hnousuoyanvhule, Oyenka 6bINOIHEHUS.
u konyc. [llap u 2pynnoswvie 3a0anus ayoumopHou u
cdepa Obobwarowee 8HeayOumopHou pabomul

nosmopenue
KonrtponbHas paboTa Oyenka ébinoaiHeHus
«MHOTOTpaHHUKH U mecmosvix 3a0aHull
KPYTJIbIC TEIay. Ananuz KOoHmpoavbHoU
pabomuwl

17. | Tema 17.IIpouecc u OIIK-4; I1K-2 Hnousuoyanvhvie
ero 3a0anust
MO/JICIIUPOBAHHE. «[Iponecc u ero
[TocnenoBarenbHOCT MO/ICTUPOBAHHE.

51 [TocnmenoBarensHOCTI




18. | Tema 18. OIIK-4; I1IK-2 Hnousuoyanvuvie
[MpousBoaHast 3a0anus
«[Ipou3BosHbIC
OCHOBHBIX
AJIEMEHTAPHBIX
byHKIHI
19. | Tema 19. I[Tonstue OIIK-4; I1IK-2 Hnousuoyanvuvie
o0beMa U IO IU 3a0anus
MMOBEPXHOCTEN «/crionp30Banue
T€OMETPHUYECKUX MIPOW3BOIHOM JIJISt
TeN. HAXO0XKICHUS
HAWIYYIIETO PEIICHHS B
MIPUKJIATHBIX 3a1a9aX)»
«Haxoxnenue
iomaaen
MOBEPXHOCTEN U
00beMoB
TCOMETPHUUECKUX TEI
20. | Tema 20.00bEMbBI OIIK-4; I1IK-2 Hnousuoyanvhvle Oyenka 6bINOIHEHUS.
MHOTOTPaHHHUKOB, 3a0anus ayoumopHou u
TEJI BpalCHHS «ITepBooOpa3Has u 8HeayOUMopHoU pabomul
HeoTpeAeICHHBIN
HUHTETpa» AHanuz KOHMPONLHOL
«OrnpeneneHHbIN pabomwl
WHTETpaD
KonrponbHas pabota
«IIpousBosHas,
HUHTETPaJIbI»
21. | Tema OIIK-4; I1K-2 Hnousuoyanvnuvle
21.BeposiTHOCTD U 3a0anus
€€ CBOMCTBA. «IIpencraBnenue
JckperHas JTAHHBIX)
cllyJaitHas «BeposiTHOCTD U e
BennunHa. [loHsiTre CBOMCTBa»
0 3aKOHE OOJIBIINX
qrcel.
22. | Tema 22. OcHOBBI OIIK-4; I1IK-2 Hnousuoyanvnuvle
MaTeMaTHIeCKOI 3a0anus
CTaTUCTHKH. Penrenue mpakTuIeckux
3a7a4 C MPUMEHEHHEM
BEPOSITHOCTHBIX
METOIOB
23. | Tema 23. OcHOBHbBIC OIIK-4; I1K-2 Hnousuoyanvhvie
MIPUEMBI PEIICHUS 3a0anus

YpaBHEHUM.

«Pemenne ypaBHEHUIN»
«Pemenne HepaBeHCTB




24. | Tema 24.Cuctemsl OIIK-4; I1IK-2 Hnousuoyanvuvie Konmponvnas paboma no
ypaBHEHUH U 3a0anus umoeam 2 cemecmpa.
HEPaBEHCTB Obobwarouee AHanuz KOHMpOILHOU

nosmopeHue pabomul
Bonpocuwl k sxzameny
Pemenue 3amad nmo teme
«YpaBHEHUS U AHanuz KOHMpONLHOL
HEPaBEHCTBA» pabomuwl
KonTponbHas pabota
«YpaBHEHUS U
HEPaBEHCTBAY.
Tabnuna 2.

[lepeueHb KOMIETEHIINIA:

KOI[ KOMIICTCHI N

Coz[epmaHI/Ie KOMIICTCHI UM

OIIK-4

Crioco6eH BBISBISATH COIMATIBLHO 3HAYMMBIE IPOOJIEMBI U OTIPEICIST ITyTH
UX PpEUICHWs Ha OCHOBE TEOPETHMYECKUX 3HAHUHM U  PE3yJbTaTOB
COLIMOJIOTMYECKHUX MCCIEAOBAHNN

I1K-2

CriocobeH caMocToATeNbHO (HOPMYIMPOBATH LIEIH, CTaBUTh KOHKPETHbIE
3aJa4d HAYYHBIX HMCCICJOBAHWUN B PA3IMYHBIX OOJIACTSIX COIMOJIOTHU H
pemiarb UX C IIOMOIUBIO COBPEMEHHBIX HCCIEAOBATEIILCKUX METOHOB C
MCIIOJIb30BAaHUEM HOBEWILIET0 OTEYECTBEHHOI'O U 3apyOEKHOI'0 OIbITa U C
[IPUMEHEHUEM COBPEMEHHOMU anmaparypsl, o0opyoBaHus,
MH(POPMAIMOHHBIX TEXHOJIOTUH




2. IlepevyeHb OLIEHOYHBIX CpeI[CTBZ
TaoOmuma 3.

2 o o
Vka3wsIBaroTcs OIICHOYHBIC CPEACTBA, IPUMCHACMBIC B XOJI€ pCain3aluu pa60qe1/1 ImporpaMMmbl JaHHOU
JUCHUITIIMHBI.



Ne | HanmenoBanue | XapakTepHCTHKA OLEHOYHOTO CPECTBA [IpencraBnenue oueHouHoro cpencrsa B POC
OLICHOYHOT'O
CpeAcTBa

1 | Jenosas/ CoBMecTHas IeATSIILHOCTD TPYIITBI 00yJaIONINXCs U Tewma (mmpo0ireMa), KOHIETIIHS, POJIH U OKUIACMBIH pe3ysIbTaT Mo
poreBast urpa npernoaBaTess Mol YIpaBIeHHEM MPETOAaBaTENs C LEIbIO KaX/10i1 urpe

pereHus yueOHBIX 1 PO ecCHOHATbHO-OPUEHTHPOBAHHBIX
3aJ1a4 IyTeM UTPOBOTO MOJICITUPOBAHUS peaTbHON POOIEMHOM
CUTyaluu. TTo3Bomser OLCHHUBATh YMCHUC aHAJIIM3UPOBATH U
peniaTth TUIHYHbIE Tpo(decCHOHAIBHbIE 3a0a4H.
2 | Keiic-3anaua [TpobneMHoe 3a1aHue, B KOTOPOM O0yUaromeMycs peasiaraloT | 3ajanus JJis pelIeHus Keic-3a1aqn
OCMBICIIUTD PeasibHYyI0 MPO(eCCHOHATbHO-OPHEHTHPOBAHHYIO
CUTYAITNIO, HEOOXOIUMYIO JIJIsl peIICHHUS JAaHHOW TPOOJIEMBI.
3 | KomnokBuym CpencTBO KOHTPOJIS YCBOCHHUSI Y4EOHOTO MaTepHaia TeMBI, Bomnpock! o Temam/pa3aenaM JUCIUTUTAHBI
paszena Win pa3aesioB TUCIUIUIMHBI, OPraHM30BaHHOE KaK
yueOHOe 3aHATHE B BUZE COOECEIOBAHNUS MPETIOAABATENS C
00yYJaIOITUMHUCS.

4 | Kpyruslii cron OrneHOYHBIE CPEJICTBA, TO3BOJIAIONINE BKIIOYUTh oOydatomuxcst | [lepeueHb MTMCKYCCHOHHBIX T€M I MTPOBEICHHSI KPYTJIOro CToja
(nuckyccus, B IIpOLIECC OOCYKIEHHUS CIIOPHOTO BONPOCA, TPOOIEMBI U (McKyccuu, IOJIEMUKH, TUCITyTa, 1e0aToB)
[IOJIEMHUKA, OLIEHUTbh UX YMEHHE apryMEHTHPOBAaTh COOCTBEHHYIO TOUKY
JUCTIYT, 1e0aThl) | 3peHHs.

5 | Hoprdonmo [eneBast mogOopka paboT CTyACHTa, PACKPBIBAIOLIAS €r0 CrpykTypa noptdonmo

WHIMBUAyaJIbHBIE 00pa30BaTEIbHbIC JOCTHKEHHS B OJJHON MITH
HECKOJIbKUX YYEOHBIX JUCIUILUINHAX.

6 | [Ipoekr KoHeunslil IpoAyKT, 0JIydyaeMblil B pe3ysbTaTe IUIAaHUPOBaHUS | TeMbl TPYNIIOBBIX W/WIM UHIAUBUAYAJIbHBIX IPOEKTOB
U BBITIOJTHCHUA KOMILJIICKCA y‘le6HBIX 1 UCCIICA0OBATCIIBCKUX
3agaHuil. [103BOISET OLIEHUTh YMEHUS 00y4YaIOIIUXCSI
CaMOCTOSTETIHHO KOHCTPYHPOBATh CBOHM 3HAHHMS B ITPOIIECCE
PCHICHUA NPAKTUYCCKUX 3a1a4 U HpO6HeM, OPUCHTHUPOBATLCS B
MH(POPMALMOHHOM POCTPAHCTBE M YPOBEHB
c(OPMHUPOBAHHOCTH AaHATUTHYECKHX, UCCIICAOBATEIBCKUX
HaBBIKOB, HABBIKOB MPAKTUYECKOTO U TBOPYECKOTO MBIIILICHUSI.
MoOXeT BBIMOIHATHCS B UHIUBUIYATHLHOM TOPSIKE HITH TPYIIIOH
00yJaroXxcs.

7 | Pemenne Paznuyator 3anaun (3amaHus): KommekT pa3HOypOBHEBBIX 337134 (3a4aHNUH)
Pa3HOYPOBHEBBIX | a) PEIPOJYKTUBHOTO YPOBHS, TO3BOJISIONIME OLICHUBATH U

3amad (3aJaHMiA)

JIMarHOCTUPOBATh 3HaHUE (PaKTUYEeCKOro MaTepuana (6a3oBble
MIOHSATHSI, AITOPUTMBI, (GaKThl) U YMEHHE PABUIIBHO
UCTOJIb30BaTh CIIEIMAIbHbIE TEPMUHBI U IOHATUS, Y3HABAHNE
00BEKTOB M3Y4EHUs B paMKaX OIPEJEJICHHOIO pa3aeia




JMCUUTUTUHBI;
0) PEKOHCTPYKTHBHOTO YPOBHS, TIO3BOJISIFOIINE OIICHUBATH H
JMAarHOCTHPOBATh YMECHUSI CHHTE3UPOBATh, aHAJTM3UPOBATH,
0000maTh (paKTHUECKUN U TEOPETUICCKUI MaTepHal C
¢dbopMynupoBaHNEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
IPUYMHHO-CIIEJICTBEHHBIX CBS3CH;

B) TBOPYECKOT'O YPOBHSI, ITO3BOJISIOIINE OLEHUBATH U
JMarHOCTHPOBATh YMEHHUS, HHTETPUPOBATH 3HAHUS PA3TUIHBIX
oluiacTeil, apryMeHTHPOBATh COOCTBEHHYIO TOUKY 3PEHUS.

Occe

CpencTBo, Mo3BOJIAIONIEE OLEHUTh YMEHHE 00yJaromerocs
MUCHbMEHHO U3JIaraTh CyTh MOCTaBICHHON MPOOJIEMBI,
CaMOCTOSITENIbHO IIPOBOAUTE aHAIHU3 3TOU MPOOIEMBI C
WCIIOJIb30BaHUEM KOHIICTIIIUI M aHATTUTUYECKOTO
MHCTPYMEHTAPHS COOTBETCTBYIOUICH AUCUUILTUHEI, JeNIaTh
BBIBOJIBI, 0000IIAI0IIIE aBTOPCKYIO TIO3UIUIO 110 TIOCTABJICHHOM
pobneme.

Temsl ncce

Tect

CpencTBo, Mo3BOJISIONIEE OLEHUTh YPOBEHb 3HAHUI
00yJaromerocs myTeM BpIOOpa UM OJHOTO M3 HECKOJIBKUX
BAapHUAHTOB OTBCTOB Ha IIOCTaBJICHHBII BOIIPOC. Bo3moxno
UCTIOJIb30BaHUE TECTOBBIX BOIPOCOB, MTPEIYyCMATPUBAIOIINX
BBO/JI 00YYArOIIMMCSI KOPOTKOTO U OJTHO3HAYHOT'O OTBETA Ha
[IOCTAaBJIEHHBIHN BOIIPOC.

TecToBBIC 3aJaHus




1.1.
1.2.
1.3.
1.4.

2.1.
2.2.
2.3.
2.4.
2.5.
2.6.

3.1.
3.2.
3.3.
3.4.

4.1.
4.2.

5.1.

5.2

6.1.

IlepeyeHb BONPOCOB I MOATOTOBKH 00y4aIOIIMXCH K IK3aMeHYy
Mo JUCHUILIUHE «BpIcIIasgs MaTeMaTHKa

Tema 1. Pa3BuTHe MOHATHS O YHCJIE.
Brenenue. Llensie n panroOHANBHBIE YHCTA.
JlecTBUTEIbLHBIC YHUCIIA.

[TpuGKkeHHBIC BEIYUCICHHS.
Yucna 1 KOpHU YpaBHEHHUI.

Tema 2. Kopuu, crenenn u jjorapupmbl
KopHu HaTypasibHOM cTENEeH! U3 YUCiia U X CBOMCTBA.

Crenenu.

[TokazarenbHble (HYHKINU.

Jlorapudmer 1 ux cBOHCTBA.

Jlorapupmuueckue GyHKIUH.

IToxa3arenbHble U TOrapuPMHUUECKUE YPABHEHUS U HEPABEHCTBA.

Tema 3. IIpsiMble B IJIOCKOCTH B MPOCTPAHCTBE
B3aumHoe pacnosioskeHue IByX MpsIMbIX B IPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U TUIOCKOCTEH.

JleprieH IUKyYASSPHOCTD MPSMOM U MJIOCKOCTH.
VYruibl MeXay IPSIMBIMU U TJIOCKOCTSIMHU.

Tema 4. D1eMeHTbI KOMOMHATOPHKH
OCHOBHBIE TIOHSATHS KOMOWHATOPHKH.

ITpaBuia KOMOMHATOPUKH.

Tema 5. KoopauHaThsl M BeKTOPBI
KoopauHatel ¥ BEKTOpPBI B IPOCTPAHCTBE.

. leficTBUs HaJ BEKTOpaMH.

Tema 6. OCHOBBI TPUTOHOMETPHUH
VYribl 1 BpamaTelbHOe IBUKEHHE.



6.2. OcHOBHBIE (HOPMYJITBI TPUTOHOMETPHUHU.

6.3. @opMyJIbl IPUBENECHHS U CYMMBI, IBOWHOTO ¥ IIOJIOBUHHOTO apryMEHTa.
6.4. [IpeoOpa3oBaHre TPUTOHOMETPUUECKHUX BBIPAXKEHUH.

6.5. Tpuronomerpudeckue QpyHKLINH.

6.6. TpuroHomMeTpuyeCcKU€e ypaBHEHHUS U HEPABEHCTBA.
Tema 7. DyHKUMH, UX CBOIICTBA U rPAPUKH.
7.1. Cxema uccieoBanus (QyHKITHH.
7.2. IlpeoOpa3oBanus (GyHKIMN U JeHCTBUS HAJl HUMHU.
7.3. CreneHHble, IOKa3aTeIbHbIE, JOrapu(pMUIecKue U TPUTOHOMETPUYECKHUE PYHKIUH.

Tema 8. Muororpannnku. Illapannenenunen. Ilpuzma.
8.1. [Tupamuna.
8.2. Cummetpus B npoctpaHcTse. [IpaBuiibHbIE MHOTOTpaHHUKH

Tema 9. Tes1a U IOBEPXHOCTH BpallleHUS.
9.1. [IunuHAp U KOHYC.
9.2. llap u cepa.

Tema 10. Hauana MaTeMaTH4eCKOro aHAJIM3A.
10.1. TIpouecc u ero MmoaenupoBanue. [locnenoBarenbHOCTH.
10.2. ITpou3BOgHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIHUH.
10.3. [lepBooOpa3zHas 1 HeONpPEAEICHHBIH HHTErpaJl.
10.4. Onpenenennbliit uaterpai. @opmyna Herotona-JlelOHma.

Tema 11. U3mepenusi B reoMeTpun
11.1. TlonaTne o0beMa 1 TUIOIIATN TIOBEPXHOCTEH T€OMETPUIECKUX TEIL.

Tema 12. DiieMeHTBI TEOPUH BEPOSTHOCTEIA.
12.1. BeposTHOCTb U €€ CBOMCTBA.
12.2. JluckpeTHas ciaydaliHas BenuuuHa. [loHsATHE 0 3aKOHE OOIBIINX YHCEIL.
12.3. OcHOBBI MaTEMATHYECKOM CTATUCTUKH.



12.4. IIpencraBieHre TaHHBIX.
Tema 13. YpaBHeHUSs1 M1 HEpaABEHCTBA

13.1. PaBHOCMIIBHOCTB YpaBHeHHH. OCHOBHBIE IPHEMBI PELICHHUS] YPABHEHUI 1 HEPABEHCTB.
13.2. Cuctembl ypaBHEHHIA.

IIpusedennviii nepeyerb OYEHOUHBbIX CPEOCME NPU HEOOX0OUMOCIU MOdCem Oblmb OONOIHEH NPEenooasamesiem.

KonTpoabnas paéora 1/ npoBeieHUs] POMEKYTOUHOM aTTecTauMu (3K3aMeH) M0 JMCHUIINHE

y=log.x. x>0, a=0

1.®ynkums, rae aZl HaspiBaercs

a) MoKa3aTejabHOM 0) JIMHEWHOMU B) JOrapu(pMUUYECKOH T') KBaAPATUUHOU

2. YOpocTuTh BHIPAKEHHUE:

a)a~



3. BeruucinTe:

a)216)1258)351) 15

4. OkpyriauTthb 10 aecarTnix: 18,386
a) 18,396) 19B) 18,4 1) 18,3

5. Beruucaurs: (7,3-10)*4

a) 10,8 06) -10,8 B) 12,3 1) 29,2

6.HaiiT KopeHb YPABHEHMUS:

-6 _ g

2) 4,6 6)38) 2,6 1) -1

7. HaiiTu 3HaYeHHe BHIPAKCHUSA !

3#5le

a) 75 6) 105 B) 15 1) 21

8.Boruncaure: 5! a) 1206)24B) 351)5



9. HaiiTu KOpeHb YPaBHEHMSI:

log (2x-5)=2

2)3.5 6)4.5 B)7 1)2.5

10. HaiiTu 3HaYeHHe BbIPAKCHUA

- T, . T
2C05— " sm —
2 4

32 343
a) — o)1 B)

i e

)0

11. Ha 3x3amene 20 OnisieroB Basepa He BbIyuns 6 U3 HUX.
HajiiTu BepoSITHOCTH TOT0, YTO €My MONAIEeTCH BbIyYeHHbIH OuJIeT.
12.HaiiTu KopeHb YpPAaBHEHUS:

a)16)88)5T)-2

13. HaiiTi 00beM nMpAMOYToJILHOTO Napauieaenunena, ecim a=3 b=11, h=2,1



a)336)23,18)69,3r) 15,1
14.Peuiu HepaBeHCTBO!

x—5

0
.1r+‘6>

a)(-0 -6)w(5.420) 06)(-6.5) B)-w.-6) 1)(5.+=)

15. HaiiTu npou3BOAHYI0 (PYHKIIMHU

y=2x*-3x7-5x+7
2x°5  3x' s5x? g ) ,
a)—— T +7x6) 8x°-9x™-5 B)8x*-3x7-5x 1)8x*-3x7-5x+7
5 2

16. BbIYHCJIUTH HHTErPAaJI:

2

3
_F-_"’x dx
1

a)7,56)-7,58)81)8,5
17. AuTurpunnuH B npoursioM roay crousi 80p. Cxosibko 0yaeT CTOUT B 3TOM IOy, €CJIU leHa cHu3uiIach Ha 10%?

18. Iloka3aTenbHOM QyHKIMel HA3BIBaEeTCS



a)y=a’. IIe a-3aJaHHoe 1HCT0. a>0. a#l

0)y=log,x. raea=0. a#l
B) y=ax r)Yy=alX

19.HaiiTu KopeHb ypaBHEHHUA:

8*5 8" =4x-20

a)-0.6 06)0.6 B)S T1)-5
20.Pemiu cucteMy ypaBHEHHIA:
3x—2y=5
Sx+4y=1

a)(1;-1) 6)(-1;1) B)(-1;-1) r)(1;1)

21. PerunTh cCTEMY HEPABEHCTB!

6x—12)0
8x—8)0

a)(—0—2) 6)(-2:1) B)(+2:+0)

T)HeT pelleHHT



22. BeruacaaTs: C;

a)l5 6)2 B4 1)20
23. HaliTH 2HAYeHHEe (DYHKIHH: }‘ZSKE-E B TO4Ke 2

a)l0 6)14 B} 1)8

-1
24 BLITHCIHTE ( % )

1 1
a)— 0)0.2 B)— T1)5
5 25

25. HaiiTu o0JiacTh onpenesneHusi QyHKIUM:



xr—2

x+3

a)(-oo:-3)w (=3:+20)  6)(-w:3)w(3i+0) B)(-o:2)w(2i40) 1) (—e0i—2)w(=2:+0)

26. @ynkuus 3axaHa rpapuKkoM. YKaKuTe NMPOMEKYTKH, HA KOTOPbIX OHA YObIBaeT:

AY

1
1% %
\
N

-J,

hg




a) (-5. -4 u(-L53)u(4s5) 6)(-4:-3) B)4:-1.3) 1)(-4:-1.5)w(3:4)
27. Pemunthb ypaBHeHue: 3x-8=2x+6
a)20)7B)141)1

28.B TadMubl yKazaHbl CpeJHUE LeHbI (B py0JisiX) HA HEKOTOPble MeAMKAMEHTHI B TPEX anTeKax ropoaa.

HanmeHoraHHe Nel Ne2 Ne3
JIeKapcTB

OITTI-®PII 255 250 245
Tetopumon 170 165 180
AHTHTPHIIIHH 85 90 80
HuaramnnT 120 130 140

Omnpenenure, B KAKOM MX 3THX allTEK OKAKETCSI CAaMbIM JICIIIEBBIM CJICTYIOITHI HAOOP JICKapCTB:
OIITU-bpu — 2 bnakona, Aaturpunmnuna-3, Maranunra -1.
B oTBeT 3anummTe cTOMMOCTH TAaHHOTO HAbopa JieKapcTBa (B pyoIisx).

a) 850 6) 870 B) 860 1) 865



29. O0bem npsIMOYroibHOr0 napaJsienenunena pasex 40. Yemy Oyaer paBeH 00bemM APyroro npsiMoyroJibHOro
napaJsuiesienuinena, ecjm ero 00beM yMeHbIIWIU B 2pa3a.

a)426)8018)20r)3

Or
30. kakoH YeTBePTH NPHHALIEKHAT YIOJI—

L

a)l 6)II B)IIN)IV

3aJIaHI/Iﬂ M TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Bonpocsl 1151 ppoHTANBHOTO Onpoca no reMe « Jlorapugmel, HX CBOMCTBAY.



1. Chopmymupyiite onpeneneHne norapadma
2. Ha3zoBHTe OCHOBHOE TOrapH(MHIECKOE TOXKIECTBO H BEIMHCIIHTE!

210g3 5 3210g3 4 52+10g53 210g2 6-3
3. CdopMmymHpyiiTe OCHOBHEIE CBOHCTBA JIOTAPH(MOB H BEITHCIIHTE

log,18+log,2 log,18—log,2 lgd4+Ig25 1@%55

log s x
TIpu KAKHX 3HAYEHHAX X CYIIeCTBYET
3ananne BapHaHTBI OTBeTA
Bapnanr 1 BapnaaHT 2 1 2 3 4
logs (7 —x) logs (x—7) x>7 0<x<7 x<7 x>7
log, (9 —x°) logs (x*—~16) x<-3,x>3x<-4,x>4 —3<x<3 -—-4<x<4
log, 2% ] x+1 2,x>5%5 23X _1cx<6 -2 5
X<—21,Xx>3 -1<x< —2<x<5
€ 9xra %8s g_ 4 2

logs (x*—4x+4) logr (X’ —6x+9) —-2<x<2 xe€R,x#2 x>3 xeRx#3

Bonpocsl Aj1s1 ppoOHTANBHOTO OIIpPoOca 1o Teme 7.
«IlepneHAMKYJISAPHOCTH NPAMOM U IJIOCKOCTI.

Onpenenure: BEpHO, U yTBEpKAeHUE?



JIro0BIe TPH TOYKH JI€KAT B OJJHOH IIJIOCKOCTH.

. JIroOBIe IeTRIpe TOYKH JIeKAT B OJHOH IIOCKOCTH.

. JIroOBIe JeTRIpe TOYKH He JIeKaT B OJHOH IUIOCKOCTH.

4. EcnH npaMad nepecekaeT 2 cTOPOHEI TPEYTOIEHHKA, TO OHA JISKHT B INTOCKOCTH
TPeyTOILHHKA.

5. ITaTe To4dek He nekaT B OJHOH IIocKocTH. MoIyT MTH KakHe-HHOYIE YeThIpe H2 HHX JIeXKaTh
HAa OJJHOH IpAMOH?

6. Hepes cepeaHHEI CTOPOH KBaJpaTa NPOBedeHa INIOCKOCTE. COoBMIAanaeT TH OHA C ILIOCKOCTBEO
KBagpara’

L | ] =

Bomnpocs! ajist ppoHTANBHOIO onpoca mo teme 10.
«¥YTJbl 4 BpalaTejbHoe IBHKEHH e
OTBETUTH Ha BOIIPOCHI:
1.Pagnannas mepa yria.
2. IlepeBoa U3 rpagyCHON MEpHI B PaAUAHHYIO.
3. IlepeBoa U3 paariaHHOM B IPAIyCHYIO.
4. TIloHATHA CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA.

3aoanue 1:0npeaenuts KOOpAUHATHI TOUKH nocie nepeMentenus: Touka 1(1;0) nepemectriiack o okpyxHocTy Ha 270° IpoTUB
4acoBOM CTpeskH, 3areM Ha 180° mo yacoBoil CTpenke, 3aTe€M Ha 27 110 YaCOBOM CTPEJIKE.

3aoanue 2: Touka M eAMHUYHON OKPY>KHOCTH MOJydyeHa nmoBopotom Touku 1 (1;0) Ha yrom a.

3anoJIHUTh TaOIUILY



Yron u 3m 3T e -1t 90° -90°
2 2

KoopauHaTh (-1:0) (0:1)

™M

OTBETUTH Ha BOIIPOCHI:

Bonipocsl 17151 ppoHTAIBHOTO OMpoca mo reme 13.
«Cxema uccjienoBanus QyHKIum»

3amaHug

banne!

. O0mnacTe onpeneneHHA

. HeTHOCTE. NepHOIHYHOCTE

b [ =2 | =

. Tourn IIepecetcHHA C OCAMH KOOPDIHHAT

. MOHOTOHHOCTE. JKCTPEMYMEI

| e

. ITpoMeXyTKH BEITYKIOCTH, TOYUKH Nepernda

OTBETUTH HA BONPOCHI:

Bomnpocs! Ajis1 ppoHTAIBHOIO onpoca mo teme 15.
« IImpamugar.

1.Kakas ¢urypa Ha3pIBaeTcs NUPaMHIOM.
Kak o6o3HauaeTcs nmupamuia.

2. Kakas ¢urypa HazpIBaeTCsl MpaBUIbHON TMPaMHION.
3.Yto Takoe anodema.

4 Yto sABISIETCS BBICOTOM nupaMuabl.

5. . Kak o0o3HauaeTcs mupamMuaa.

Bomnpocs! Aj1s1 GpOHTANBHOIO Onpoca no reme 18




«IIpousBoaHas».

OTBETUTH HA BOIIPOCHI:

1.Kakas pyHKIMs Ha3pIBaeTCs yObIBaroIei?

2. Kakast yHKIIMs Ha3bIBaeTCs BO3paCTArOIICH?

3.Kakue nHTEpBabl Ha3bIBAIOTCA NHTEPBAIAMU MOHOTOHHOCTH?
4. Toykn MUHHIMYyMa, MaKCUMyMa.

5. UccnemoBath Ha SKCTpeMyMbl GyHKIHU: Y = 2X3 - 6x+84

Bomnpocs! AJis1 ppoHTANBHOTO Onpoca mo reme 20
«IlonsiTue 00beMa M IJIONIAIM TOBEPXHOCTEN TreOMeTPUYECKHX TeJ».

1. Hunuaap

a) [lumuaap umeer 1 ocHOBaHue (HET)

0) OCHOBaHUEM ITWJIMHJIPA MOKET OBITH OBaJl (HET)

B) JlJInHA OKPYKHOCTU c=2111(21a)

I) Iiom@aas 00KOBOM moBepxHOCTH =ch(a)

n) LlnnuHp- 370 MHOTOTpaHHUK (HET)

2. Konyc.

OTBETUTH Ha BOIIPOCHI:

a) Ectb 1 y 3TOM QUrypsl BepuimHa, CKOJIbKO BepIIUH (Aa,l)

0) Ecte mu y 310U (hurypsl rpanu (HET, €CTh OOKOBAasi TOBEPXHOCTH)
B) Kakas reomerpudeckas urypa B oOCHOBaHUU KOHYyca (KPYT)

I') 4YTO OOIIET0 MEXKIY NUPAMUI0N U KOHYycoM. Uem oHU pa3nuyHbI?
3. [lonsiTHe yceueHHOTo KOHYca, mapa, CQepsl.

4.Ceuenus

5.I1nomanp 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH: LIMJIMHAPA; KOHYCa; YCEUEHHOTO KOHYCa, I1apa.

Bonpocs! 17151 ppoHTANBHOTO Onpoca no teme 21.



«BeposiTHOCTB U ee cBoicTBA. JlucKkpeTHas ciay4yaiinas BesuunHa. [lonsiTue 0 3aKoHe 00JIbIIUX YHUCED)

Pemwuts 3apaun:

1.IIpu BpauebHom obcnenoBanuu S00 yenoBek y S5 U3 HUX OOHAPY>KUJIU OITyXO0JIb B JerKuX. OnpeennTe OTHOCUTEIbHYIO
YacTOTY U BEPOSATHOCTb ATOr0 3a00JIEBAHUS.

2.Mmerorea 10 mpoOUpOK € pa3MYHBIMU MITAMMaMu OakTepuil. s

AKCIIEpUMEHTa He00X0AUMO 0TOOpaTh 4 poOupku. CKOJIBKUMHU CITOCOOAMHU 3TO MOYKHO CIIETaTh?

3.B kopoOke HaxoAUTCs § MIMPUIIOB 1O 2 MJI, 6 MIPHUIIOB 1Mo 5 Mil. I3 KOpoOKuU nociaeaoBaTeaIsHO 0€3 BO3BpAIleHUs U3BIICKAIOT
3 mmpuna. Haiaure BEpoSTHOCTH TOTO, YTO BCE 3 IINPULA — 5 MIIL.

4. 13 20 yenoBeK, OAHOBPEMEHHO 3a00JIEBIIMX TPUIIIOM, 15 BBI3IOPOBENU NOJHOCTHIO 3a 3 AHs. 5.I1peanonoxum, 4To U3 3TUX
20 yenoBek ciy4ailHeIM 00pa3oM BeIOMpatoT 5. KakoBa BeposSTHOCTb, YTO 3a 3 JHS, U3 BHIOPAHHBIX BBI3JOPABIMBAIOT: a) 5
yesioBeK 0) 4 ueroBeka B) HUKTO HE BbI3/IOPABIUBAET.

Bonpocs! 17151 POHTAIBHOTO ONIPOCA MO TeMe 22.

«OCHOBBI MATEMATHYECKOM CTATUCTUKIY.

1. [TogcunTtath nynbC B TeueHUH | MUHYTHI. 13 3HAU€HMI MOTYYEHHBIX KaXIbIM CTYJE€HTOM I'PYMIbl COCTABbTE BEIOOPKY.
| 2 3 4 5 6 7 8 91 10| 11} 12

1.3anummuTe BRIOOPKY B BUEC BAPUAIIMOHHOTO Psijia.
2. Onpenenute 00bEM BBIOOPKH 7.

4.0npenenute pazMax BeIOOpKuXmax - Xml1.



X, | X7 Xz | X4 | X5] Xo| X7
IT1| N2 | N3 | N4 | II5| IIe | II7

5.3anummre BI)I60pKy B BUAC CTATUCTHUYCCKOI'O pALdA

6. 3anuimTe BEHIOOPKY B BHJIE BEBIOOPOYHOTO paCIIpEeICTICHHUS.
7. IlocTpoiiTe MOJIUTOH YaCTOT BHIOOPKHU.

8.IlocTpoiiTe rucTOrpaMmy BEIOOPKH

9. Beruucnute cpeiHe 3HaU€HUE BHIOOPKHU.

3. Onucanue noka3sartejeil U KpUTepUeB OllEHUBAHMSI Pe3YyJIbTATOB 00y4eHHUN HA Pa3JIMYHBIX ITanmax
¢GopMuUpoBaHUSA KOMIIETCHIIUA

Tabnuia 4.



Kon YpoBeHb OCBOEHUS IToxazarenu Kputepun onieHuBaHus pe3yabTaToOB 00yueHUs
KOMITETEHIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
3HaeT
HenocraTounsiii 1IK-2.3-1. He 3naer, mub0 HE MMEET YETKOTO MPEJICTABICHHUS O 3HAYCHWU MaTeMaTHYECKOU
YpOBEHb OcHnognbie HAyKH ISl pEeUIeHMs] 3a/1a4, BOSHUKAIOUINX B TEOPUHU U MPAKTUKE, JOMYCKaeT rpyonie
Onenka Kamezopuu u OLIMOKH B PACCyXKIACHUSIX
«HE3auTEHOY, cneyuguxy ux
«HEYAOBJIETBOPUTEIILHOY» | HOHUMAHUA 6 ...
ba3oBblii ypoBEHb 1IK-2.3-1. 3HaeT 3HaYeHHUE MaTEMAaTHYECKOM HAYKH JJIsl PEIICHUs 3a7a4, BOZHUKAIOIIUX B TEOPUU
Onenka, «3auTeHo», | OcHogHble U IIPAKTHUKE; IHUPOTY U B TO 7K€ BpEMsI OTPAHUYEHHOCTh IPUMEHEHUS MaTEMaTUYECKUX
«YAOBIETBOPUTEIHHO» Kamezopuu U | METOJIOB K aHAJIM3y U UCCIIEJOBAHHIO MPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;
cneyugpuky — ux | 3HAYCHWE TPAKTUKA ¥ BOIPOCOB, BO3HUKAIONIMX B CaMOW MaTeMaTHKE JUIs
NOHUMAHUA 8 ... dbopMUpOBaHUS U PA3BUTUS MATEMATHUECKON HAyKH; MCTOPUIO PA3BUTUS TOHSATHS
quClla, CO3JaHUsl MaTEMAaTUYECKOr0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPUH,
VHHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKHX PacCyXKICHHH, HX
ITK-2 IPUMEHUMOCTh BO BCeX O0JacTSIX 4YeJIOBEYECKOW JEATEIbHOCTH, OJHAKO HE

OpUEHTHUPYETCS B UX crienuduxe

Cpennuii ypoBeHb
OrneHka «3auTEeHOY,
«XOPOIIO»

I1K-2.3-1.
OcHosHble
Kamezopuu u
cneyugpuxy ux
NOHUMAHUA 8 ...

3HaeT 3HAYCHHWE MAaTEeMaTHYECKON HAYKH /ISl PEIICHHUS 3a/1a4, BOZHUKAIOIINX B TEOPUHU U
MPAKTHKE; IMUPOTY U B TO K€ BPEMsl OTPaHHMUYECHHOCTh NMPHUMEHEHUS MaTeMaTHYEeCKHX
METOJIOB K aHAJIU3y U UCCIICIOBAHUIO MPOIIECCOB U SBJICHHUH B MIPUPOJIC U OOIIECTBE;
3HA4YCHHE NMPAKTUKH U BOIPOCOB, BO3HUKAIOIIUX B CAMOM MaTeMaTHKe il ((OPMUPOBAHUS
W Pa3BUTHSI MaTeMaTHYEeCKOW HAyKH;, HMCTOPUIO Pa3BUTHS TOHATHS 4YHCIA, CO3JAaHUS
MaTEMaTHYECKOTO aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS TCOMETPHH,

YHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTeMaTUYeCKHX pacCyXICHUH,
MPUMEHUMOCTH BO BCEX 00JIACTSIX YETIOBEUECKOM IS TEIbHOCTH

nx

BrIcoknii ypOBEHb
Onenka «3a4TEHOY,
«OTJIMYHOY

I1K-2.3-1.
OcHosHble
Kamezopuu u
cneyuguxy ux
NOHUMAHUSA 8 ...

3HaeT 3HaYeHUEe MaTEMaTUYECKON HAyKHU JUIsl peIIEHN 3a/1a4, BOZHUKAOIINX B TEOPUH
U MIPAKTUKE; MIUPOTY U B TO K€ BPEMS OTPAHUYEHHOCTDh IIPUMEHEHUS MaTEMaTUYECKUX
METOJIOB K aHaJIM3Y U HCCIIE0BAaHUIO MTPOLIECCOB U SBJIEHUHN B MPUPOJIE U OOIIECTBE;
3HAQUYEHHUE MPAKTUKA U BOIPOCOB, BO3HUKAIOIUX B CaMOM MarTeMaTHUKe I
dbopMUpOBaHUS U Pa3BUTUS MaTEMaTHMUECKON HayKH; MCTOPUIO PA3BUTUS TOHSATHS
YHCIIa, CO3JaHUs MAaTEMATUYECKOr0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPUH,
YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTHYEeCKUX pACCyKJICHHU, HX
IPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUECKOM NesITeIbHOCTH,

COOTHOCHUT CHEUM(UKY pa3IMuHbIX MOJXOJ0B, CIHOCOOEH peliaTh 3ajJadyd Opu




BUJION3MCHCHUU YCJIOBHP'I

YMmeer
HenocraTouHbii [IK-2.V-1. He 3mnaer, mm00 HEe MMeEET YETKOrOo MPEACTABIICHHS O 3HAYEHWHW MaTeMaTHYECKOU
YPOBEHb HAayKM JUIsl pelIeHMs] 3ajad, HE YMEET MHCIIOJIb30BaTh OCHOBHBIE CBOWCTBA
Onenka MaTeMaTHYeCKUX 0OBEKTOB
«HE3auTEHOY,
«HEYAOBIETBOPUTEIILHOY
ba30BbIil ypOBEHB IIK-2.V-1. YMeeT BBIONHATh apUPMETHIECKHE TCHCTBHS,
Onenka, «3aYTEHOY, npeoOpa3oBaHus BBIpAKEHUM, TpUMEHsIst (pOpMyIIbL,
«YAOBIIETBOPUTEIILHO» BBIYUCIIATH 3HaUCHHE (DYHKIMU 10 33J]aHHOMY 3HAYCHHIO apryMEHTa MPH Pa3ITUIHbIX
crocobax,
HAXOJUTh MPOU3BOJAHBIC HIIEMEHTAPHBIX ()YHKIIHH,
HIPUMEHSTH IPOU3BOIHYIO JUIsl IPOBEAECHUS NMPUOIMIKEHHBIX BBIUMCIICHUH,
COCTaBISITh W pellaTh ypaBHEHUS W  HEPABEHCTBA, pellaTh MpocTeiine
reOMEeTPUUECKHUE 3a]1a4l, HO HE OPUEHTUPYETCsI B UX cHeluduke
Cpennuii ypoBeHb IIK-2.V-1. YMeeT BBINOJIHATH apupMeTHUECKre AeUCTBUS,
Onenka «3aUTEHOY, npeoOpa3oBaHus BBIpAKEHUM, TpUMEHsIST (pOpMYIIbI,
«XOpOILIOY» BBIUMCIIATH 3HaU€HUE (QYHKIUH 10 33JaHHOMY 3HAYEHHUIO apryMEHTa IpPU Pa3IUYHBIX
crioco0ax,
HaXOJUTh IPOU3BO/IHBIE ATIEMEHTAPHBIX (PYHKIIHH,
HIPUMEHSATH IPOU3BOIHYIO [T IPOBEACHUS MPUOIMKEHHBIX BHIUMCIICHUH,
COCTaBJISITh U pellaTh YpaBHEHUS U HEPABEHCTBA,
aHAJTM3UPOBaTh B TNPOCTEHIIMX CiIydasX B3aMMHOE pAacCIOJOXKEHHE OOBEKTOB Ha
IJIOCKOCTH U B IPOCTPAHCTBE;
Beicokuii ypoBeHb 1IK-2.V-1. YMeeT BBINONHATh apuPMETHUECKUE ACHCTBHS,

OneHka
«OTIUYHOY

BavyTCHO»,

npeoOpa3oBaHus BIpAXKEHUH, TPUMEHsIST POPMYIIbL,

BBIUUCIIATH 3HaUeHUE (QYHKIUH 0 33JaHHOMY 3HAYEHUIO apTyMEHTa MPU Pa3TUYHBIX
crocobax,

HAXOJUTh MPOU3BOJIHBIEC ATIEMEHTAPHBIX (PYHKIIHIA,

MPUMEHSITh IPOU3BOJIHYIO JIJIsl IPOBEACHUS TPUOIMKEHHBIX BHIUHUCICHHM,

COCTAaBJIATH U pemaTb ypaBHeHI/ISI )41 HepaBeHCTBa,




aHAJM3UPOBATh B TMPOCTEHINMX CIydasx B3aMMHOE pPaCIoOJIOKEHHUE OOBEKTOB Ha
IJIOCKOCTH M B MIPOCTPAHCTBE;

peliaTh IIAHUMETPUUECKUAE U MPOCTEHIIINE CTEPEOMETPUUYCCKUE 3a]aud Ha HAaXOXKICHHE
TCOMETPUYECKUX BEJIUYHH (JJIMH, YTJIOB, IUIONIaIeH, 00bEMOB),

NPOBOJUTH JTOKA3aTeIbHBIC PACCY)KICHHS B XOJE pCIIeHHs 3aaad, CIOCOOEH periaTh
3a/1ay IPU BUJOU3MEHEHUHU YCIOBUM

Bnaneer

HenocraTounsrit IIK-2.B-1. He 3mnaer, mmb0 HE WMEET YETKOTO MPEICTABICHHUS O 3HAYCHWU MaTeMaTHYECKOU
YPOBEHB HAayKM JUIs peUIeHMs] 3ajad, HE YMEET MHCIOJIb30BaTb OCHOBHBIE CBOWCTBA
Onenka MaTeMaTHYeCKUX OOBEKTOB
«HE3auTEHOY,
«HEYJIOBJIETBOPUTEIILHO»
ba3oBbIli ypOBEHb 1IK-2.B-1. YMeeT BbINONHATH apuPMeTHdecKue NeUCTBuUs,
ba30BeIil ypOBEHB peoOpa3oBaHus BhIPAXKEHUH, TPUMEHSIST POPMYIIbL,
Onenka, «3a4TEHOY, BBIYUCIIATH 3HaUeHHE (YHKIMHU MO 33JaHHOMY 3HAYEHUIO apryMeHTa MPU Pa3IUuHbIX
«YZOBJIETBOPUTEIILHO» cnocobax,

HaXOJIUTh MPOU3BOHbIE HIEMEHTAPHBIX (DYHKIINH,

MPUMEHSTH IPOU3BOIHYIO /ISl IPOBEACHUS TPUOIMKEHHBIX BBIYHUCICHUM,

COCTAaBJIATh W pelaTb YypPaBHEHUS M HEPABEHCTBA, pellarb IMPOCTEUIIHE

T€OMETPHUUYECKHE 3a7auH,

BJaJieeT OOIIMMHU HaBBbIKAMU PEIICHUS 33/1a4, HO HE OPUEHTHPYETCs B UX crielu(pHrKe
Cpennuii ypoBeHb IIK-2.B-1. [ToHumaer 3HaueHMEe MaTeMaTHMYECKOW HAyKH Ul PELICHUs 3aJad, BO3HUKAIOUIMX B

Ornenka
«XOPOIIIOY

GBauyTCHO»,

TEOpUU M TPAKTUKE, MIUPOTY U B TO K& BPEMsl OrPAHUYCHHOCTH IPHUMCHCHUS
MaTEeMaTHYECKUX METOJIOB K aHAJIM3Y M UCCIICIOBAHUIO MTPOIIECCOB U SIBJICHUH B MPHPOJIC
1 0OIIECTBE;

3HAYCHUC HpaKTI/IKI/I nu BOHpOCOB, BO3HHUKAKOIINUX B CaMOﬁ MATCMATHUKE JTJIA (bOpMI/IpOBaHI/IH
nu pa3BI/ITI/I$I MaTeMaTH‘ICCKOﬁ HaYKI/I,

YHHUBEPCAIBHBIA XapaKTEP 3aKOHOB JIOTMKA MAaTEMATHYECKMX PACCYKICHHH, HX
NPUMEHUMOCTB BO BCEX 00JIACTSX YEJIOBEUCCKOM eI TETbHOCTH




Bricokuii ypoBeHb

1IK-2.B-1.

IlonnMmaeT 3HadYeHHE MaTeMaTHYeCKOM HAayKH [Jid PpCIICHHA 3aJjad, BOSHHKAIOIIUX B

Onenka «3aYTEHOY, TEOpPUU U MPAKTUKE; IIUPOTY U B TO K€ BpPEMs OIPAaHUYEHHOCTb IPUMEHEHUS
«OTIIUYHO MaTeMaTHYECKUX METOJ0B K aHaJIM3y M MCCIEOBAHMIO IPOLIECCOB M SIBICHUH B
IpUpPOJIe U OOIIECTBE;
3HAYeHUWE MPAKTUKM U BONPOCOB, BO3HHUKAIOIIMX B CaMOM MareMaTuke s
(dbopMHpOBaHHUS U PA3BUTHS MAaTEMATUYECKON HAYKH;
YHHUBEPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MaTEeMAaTUYEeCKUX pacCyKACHUH, HuX
IIPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM J1eATENbHOCTH;
UCTOPUIO pa3BUTHSL TOHATHS YWCNA, CO3JAaHUS MaTeMaTHMYecKOro aHalu3a,
BO3HUKHOBEHUS U Pa3BUTHSI TEOMETPHH;
BEPOSTHOCTHBII XapakTep pa3IMYHbIX IMPOLIECCOB OKPY>KAOLIET0 MUPA;
COOTHOCHT CTICIU(HUKY Pa3TUIHBIX MMOJX00B, CIIOCOOEH pelaTh 3aJa4i pa3IndyHOro
YPOBHSI ITPU BUJIOU3MEHEHUHU YCIOBUI
Kon YpoBeHb OCBOCHHUS [Toka3arenu Kputepuu onieHuBaHus pe3yabTaToB 00yueHUs
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
3HaeT
Henocratounsiii OIIK-4.3-1. He 3naer, nubo He MMeeT YETKOro MpeJCTaBIEHHS O 3HAYEHWU MaTeMaTHYecKOu
YpOBEHBb Ocnognvie HAyKH JUIsl pelIeHMsl 3a/1a4, BOSHUKAIOUINX B TEOPUHU U MPAKTUKE, JOIYCKaeT rpyonie
Onenka Kamezopuu u OLIMOKH B PACCyXKAECHUAX
«HE3auTEHOY, cneyuguxy ux
«HEYAOBIETBOPUTEIBHO» | HOHUMAHUA 6 ...
ba30BeIil ypOBEHB OIIK-4.3-1. 3HaeT 3HaYeHNe MaTeMaTUYeCKOW HayKH /IS pelIeHHs 3a7a4, BO3SHUKAIOIIUX B TEOPUN
Onenka, «3auTeHo», | OcHogHble Y IIPAKTHUKE; IUPOTY U B TO K€ BPEMSI OTPAHUUYEHHOCTh IPUMEHEHNSI MaTEMaTHUECKUX
«YAOBIETBOPUTEIHLHO Kamezopuu U | METOJIOB K aHAJIN3y U UCCIIEIOBAHHIO MPOIECCOB U SIBJICHUM B IPUPOE U OOIIECTBE;
cneyugpuky — ux | 3HAUYCHME TPAKTUKA M BOMNPOCOB, BO3HUKAIOUIMX B CaMOW MaTeMaTHKe JUIs
NOHUMAHUSA B ... dbopMUpOBaHUS U Pa3BUTUS MaTEMaTHMUECKON HayKH; MCTOPUIO PA3BUTUS TOHSATHS
qKCIIa, CO3/JaHUSI MAaTEMATUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHsI T€OMETPHH,
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MAaTeMaTHYECKHX PpacCyXKICHHM, HX
OIIK-4 NPUMEHUMOCTh BO BCeX O00JAcTAX 4eJIOBEYECKOM JeATeNbHOCTH, OJIHAKO He

OPHUEHTHPYETCS B UX CHEIU(pUKE




Cpennuii ypoBeHb
OrneHka «3aUTCHOY,
«XOpOILIOY

OIIK-4.3-1.
OcHosHble
Kamezopuu u
cneyuguxy ux

NOHUMAHUA 6 ...

3HaeT 3HaUYCHHE MAaTeMaTHYECKON HAYKH JJIsl pEIICHUs 3a/1a4, BOZHUKAIOIIUX B TEOPUU U
MPAaKTHKE; MIUPOTY U B TO K€ BPEMsl OTPaHMUEHHOCTh NMPHUMEHEHHUS MaTeMaTH4YeCKHX
METOJIOB K aHAJIU3y U UCCIIEJOBAHUIO MPOLIECCOB U SIBJICHUI B MPUPOJIE U OOIIECTBE;
3HAYEHHUE MPAKTHKH U BOIIPOCOB, BO3HUKAIOIINX B CAMOI MaTeMaTuke Al JOPMUPOBAHUS
U Pa3BUTHS MATEMaTUYECKOW HAyKH; HMCTOPUIO Pa3BUTUS MOHATUSA 4YHCIA, CO3JaHUS
MaTEeMaTHYECKOT0 aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS F€OMETPHH,

YHUBEpPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MaTeMAaTHYECKUX PpACCYXACHUH, uX
MPUMEHHUMOCTb BO BCEX 00JIaCTSIX YEJIOBEUECKOM e TEIbHOCTH

BrIcokuii ypoBeHb OIIK-4.3-1. 3HaeT 3HaYeHUE MAaTEMaTUYECKOW HAayKH /ISl PELEeHUs 3a/]a4, BOZHUKAIOIIUX B TEOPUU
Onenka «3auTeHo», | OcHoeHble Y IIPAKTHKE; IIAPOTY U B TO K€ BPEMSI OTPAHUUYEHHOCTh IPUMEHEHNSI MaTEMaTHYECKUX
«OTIUYHO» Kame2opuu u METO/OB K aHAJIM3y U MCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUN B IPUPOJIE U OOLIECTBE;
cneyuguxy ux 3HAYEHUE MPAKTUKM U BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKE s
NOHUMAHUA 6 ... (GopMHUpOBaHUS U Pa3BUTUS MATEMaTHMUECKON HAayKH; MCTOPUIO PA3BUTUS TOHSATHUS
4uCila, CO3JaHUs MaTEMAaTUYECKOr0 aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPHUH,
YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTH4YEeCKUX pAaCCyKJICHHH, HX
IPUMEHUMOCTb BO BCEX 00JIACTAX YEIOBEUYECKOM NesATeTbHOCTH,
COOTHOCUT CHEUM(PUKY pa3IMYHbIX MOJIXOJ0B, CHOCOOEH pelaTh 3ajadyd Ipu
BHUJIOU3MEHEHUU YCIOBUHU
Ymeer
Henocrarounslii OIIK-4.V-1. He 3Haer, nubo He MMeeT YETKOro IpeJCTaBIEHHs O 3HAYEHWU MaTeMaTHYecKOu
YPOBEHb HayKl JUIsl pEIICHHs 3aJa4, HE YMEET MHCIOJIb30BaTh OCHOBHBIE CBOMCTBA
Onenka MaTeMaTHYeCKUX OOBEKTOB
«HE3a4TEHOY,
«HEYJIOBJIETBOPUTEIILHO»
ba30BeIil ypOoBEHB OIIK-4.V-1. YMeeT BBINOIHATH apupMeTHIecKre AeHCTBUS,

OI_ICHKE[, GBauyTCHO»,
«YAOBJICTBOPUTECIBHO)

npeoOpa3oBaHus BEIPAXKEHUH, TPUMEHSIST JOPMYIIBI,

BBIYHUCIIATH 3HAUCHUC (I)YHKI_[I/II/I 110 Sa)IaHHOMy 3HAYCHUIO apryMeHTa HpI/I paSJ'II/I'-IHI)IX
crioco0ax,

HAXOJUTh MPOU3BO/IHBIE ATIEMEHTAPHBIX (PYHKIIHM,

MPUMEHSITh IPOU3BOIHYIO JIJISl POBEACHUS TPUOIMKEHHBIX BHIYHUCIICHHM,
COCTAaBJIATH nu pemaTL ypaBHeHI/ISI nu HepaBeHCTBa, pemaTL
TEOMETPHUECKHE 33]]a4M, HO HE OPUCHTUPYETCS B X CHEI(pUKe

MIpOCTENIINE




Cpennuii ypoBeHb
OrneHka «3aUTCHOY,
«XOpOILIOY

OIIK-4.V-1.

VYMeeT BBIOTHATH apupMETHUECKHE ACHCTBHS,

npeoOpa30BaHus BIPAKEHHMA, TPUMEHSIST (HOpMYITBI,

BBIYHCIIATH 3HaYCHUE (DYHKIUU IO 33JaHHOMY 3HAYCHHUIO apryMEHTa MpH Pa3IHYHbIX
crocobax,

HAaXOJHUTh MIPOU3BOTHBIC HIEMEHTAPHBIX (DYHKIIHIA,

HIPUMEHSTH IPOU3BOIHYIO JUIS TPOBEACHUS MPUOIIKEHHBIX BHIYMCIICHUH,

COCTaBJIATh M PELIaTh YPaBHEHUS M HEPABEHCTBA,

aHATM3UPOBaTh B TPOCTEHIIMX CIIydasx B3aMMHOE pAaCIOJIOKEHHE OOBEKTOB Ha
IUIOCKOCTH M B ITPOCTPAHCTBE;

Bricokuii ypoBeHb OIIK-4.V-1. YMeeT BBINONHATH apuPMeTHdecKue NeUCTBuUs,
Onenka «3a4TECHOY, peoOpa3oBaHus BhIPAXKEHUH, IPUMEHSIST POPMYIIbL,
«OTJIMYHOY BBIYUCIIATh 3HaUCHHE (PYHKIMHU MO 33JaHHOMY 3HAYEHUIO apryMeHTa IPU Pa3IMuHbIX
crocobax,
HaXOJIUTh MPOU3BOHBIE HIEMEHTAPHBIX (DYHKIINH,
MPUMEHSITH IPOU3BOIHYIO /ISl IPOBEACHUS TPUOIMKEHHBIX BBIUHUCICHHM,
COCTaBJIATh U pelIaTh YPaBHEHUS U HEPABEHCTBA,
AQHAIN3UPOBAaTh B MPOCTEUIINX CIIy4asX B3aUMHOE pacCIOJOKE€HHE OOBEKTOB Ha
IUIOCKOCTH U B IPOCTPAHCTBE;
pelIaTh MIAaHUMETPUYECKUE U MPOCTEHIINEe CTePeOMEeTPUUECKHE 3aaul Ha HaXOXKAEHHE
reOMEeTPUUECKHUX BEIWYMH (AJIMH, YIJIOB, IUIOLIael, 00beMOB),
IPOBOJUTH JIOKA3aTeNbHBIE PACCYXKICHUS B XOJE€ pPEIIeHHs 3agad, CIOCOOEH peliarhb
3aJja4uM [IPH BUJIOM3MEHEHUH YCIOBUI
Bnaneer
Henocrarounsrit OIIK-4.B-1. He 3naer, nub0 He MMeET YETKOro MpPEJCTaBICHHS O 3HAYCHWU MaTeMaTHYeCKOU
YpOBEHb HAayKM JUIsl pelleHHs] 3ajJad, HEe YyMEeT MHCIOJIb30BaTh OCHOBHBIE CBOWCTBA
Onenka MaTeMaTHYeCKUX 0OBEKTOB
«HE3aYTEHOY,
«HEYAOBIETBOPUTEIILHO»
ba30BbIil ypOBEHB OIIK-4.B-1. YMeeT BBINOIHATH apupMeTHIecKrue AeHCTBUS,




ba3oBblii ypoBEHb
OrneHka, «3aUTCHOY,
«YAOBIETBOPUTEIHLHO

PeoOpa3OBaHMs BRIPAKCHHH, TPUMEHSIST POPMYJIBI,

BBIUUCIIATH 3HAUYCHUE (QYHKIUH 10 33JaHHOMY 3HAYEHUIO apTyMEHTa MPU Pa3IMYHBIX
crocobax,

HAXOJUTh MMPOU3BOIHBIC ATIEMEHTAPHBIX (PYHKIIHIA,

IMPUMEHSTH IPOU3BOIHYIO JIJISl IIPOBEACHUS MTPUOIMKCHHBIX BBIYHUCIICHHM,

COCTaBIISITh W pellaTh ypaBHEHUS W HEPABEHCTBA, peIIaTh MNPOCTEHIme
reOMETPHYCCKHUE 3a]1a4H,

BJIQJICCT OONIMMH HABBIKAMH PEIICHUS 3a7a4, HO HE OPUCHTHPYETCS B UX CIeU(pUKe

Cpennuii ypoBeHb
OrneHka «3a4TCHOY,
«XOPOLIO»

OIIK-4.B-1.

[ToHumaer 3HaueHHE MaTEMaTHYSCKOW HAyKH Ui PEHICHUS 3alla4, BO3HUKAIOUIMX B
TEOPHUH W TMPAKTHKE, HIMPOTYy U B TO K& BpPEMS OIPAaHMYCHHOCTh TNPUMCHEHHS
MaTeMaTHYECKUX METOJIOB K aHAIM3Y U MCCIICIOBAHUIO MPOIECCOB U SIBICHHUI B MIPUPOIC
1 OOIIECTBE;

3HAYEHHUE MPAKTHKH U BOIPOCOB, BO3HUKAIOIINX B CAMON MaTeMaTuKe 11l ()OPMUPOBAHHSI
Y pa3BUTHsI MATEMAaTHYECKOW HAYKH;

YHHUBEPCAJIbHBI XapakTep 3aKOHOB JIOTMKM MAaTEMaTHYECKHX pacCCyKIACHUH, HX
NPUMEHUMOCTD BO BCEX 00JIACTAX YEJI0BEUYECKOM MeITETHbHOCTH

BrIcokuii ypoBeHb
Onenka «3a4TEHOY,
«OTJIMYHOY

OIlIK-4.B-1.

ITormmaeT 3HaUeHHEe MaTeMaTHYECKOM HAayKH [JId PCIICHUA 3aJiad4, BO3ZHUKAIOIIUX B
TEOPUU M TPAKTUKE; IMIUPOTY M B TO JK€ BpPEMsl OrPaHUYEHHOCTH IPUMEHEHUS
MAaTEMAaTUYCCKUX MCTOAOB K aHalIM3y W HCCICAOBAHHUIO IPOLCCCOB U SIBJICHUN B
IpUpPOJie U OOIIECTBE;

S3HAYCHUEC TPAKTUKKM ©W BOIIPOCOB, BO3HHUKAKOIIUX B caMoil MaTeMaTHhKe JJIsA
(bOpMHUpPOBaHUS U Pa3BUTHS MAaTEMAaTUYECKON HAYKH;

yHHBepC&JILHBIﬁ XapaKTEp 3aKOHOB JIOTUKM MAaTEMaTHYCCKHUX paCCY)K)IeHPIfI, nux
NPUMEHUMOCTbB BO BCEX 00JIACTSIX YETOBEUECKOH JICSITENBHOCTH;

HCTOPUIO pPa3BUTUA TIOHATUA  YMUCIIA, COo31aHusA MaATEMATHUYCCKOI'O aHalIm3a,
BO3HHMKHOBEHUS U Pa3BUTHSI TECOMETPHH;

BEPOSITHOCTHBIN XapaKTep pa3IMYHbBIX MPOIECCOB OKPYKAKOIIETO MHUPA,;

COOTHOCHT CIeU(UKY Pa3IHYHBIX MMOJXO0/0B, CIIOCOOEH pelIaTh 3a1a4H Pa3IMYHOTO
YPOBHS NPHU BUJOU3ZMEHEHUH YCIOBHI







