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1. IlacnopT (poHIA OLIEHOYHBIX CPEACTB

110 JUCHUIIIIMHE «BrpIcmmas MmaTeMaTHKa»

Tabmuna 1.
Ne | Konrtpomupyemsie OneHoYHbIE CPEICTBA - HAUMEHOBAHHE
/I paszeis! (TeMsl), Kozsr TEKYILIUNA KOHTPOJIb IIPOMEKYTOUHAs
JACLIUTIIUHBI KOMIIETCHIU I aTTecTanus
1 | Tema 1.BBenenue. OIIK-4; IIK-2 WunuBuayanbHbie
Lensie u 3aJaHHs
panoHanbHbIE «[IpubnmxeHHbIe
qucha. BBIUMCIICHUSD)
JelcTBuTENbHBIC
qucna
2. | Tema 2. Kopau OIIK-4; I1K-2 Hnousuoyanvuoie
HaTypalbHON 3a0aHusl
CTENEHHU U3 YKcia U «Yucna v KOpHU
HX CBOMWCTBA. YpPaBHEHUIN»
Crenenu.
3. | Tema 3. OIIK-4; TIK-2 HUnousudyanvhule
[TokazarenbHble 3a0anus
byHKIII «Iloka3arenbHbie U
JorapuMuyecKue
GyHKIIN
4. | Tema 4. OIIK-4; I1K-2 Hnousuoyanvhvie,
Jlorapugmsl, ux 2pynnosvle 3a0aHus
CBOMCTBa «ITokazarenbHble U

norapuMudecKue
YpaBHEHUS U
HEPABEHCTBA»
Pemenne ynpaxneHnunit
1o reMe «Kopnu,

! HanmenoBauue paszerna (TeMbr) Gepercst 3 pabotUeil IporpaMMbl AUCLAILIAHBL.



CTEMNEeHH U JIOTapU(PMbI»

5. | Tema 5. B3aumnoe OIIK-4; T1K-2 Hnousuoyanvnvle
pacrooXKeHHe IBYX 3a0anus
NPSIMBIX B «YTIBI MEKAY MPSIMBIMU
MPOCTPAHCTBE. U TUIOCKOCTSIMI
6. | Tema 6. OIIK-4; I1IK-2 Hnousuoyanvuvie
[TapannensHoCTh 3a0anus
MIPSMBIX | Oboowarowee
TIOCKOCTEMH nosmopenue
7. | Tema7. OIIK-4; I1IK-2 Hnousudyanvhule, Oyenxa evinonmHenus.
[NepniennukynsipHOC 2pynnosvie 3a0anus ayoumopHou u
Tb TIPSIMOU U KoHntponbhas pabota | eneayoumopmou pabomol
MIOCKOCTH «[IpsiMble ¥ TIIOCKOCTH B
MIPOCTPAHCTBE) Oyenka vinoHeHus
AHanu3 KOHTPOJBHOU mMecmoebix 3a0aHull
paboThI Ananuz KOHmMponbHOU
pabomuwl
8. | Tema 8. OcHOBHBIE OIIK-4; IIK-2 Hnousuoyanvnuie,
TIOHSATHS 2pynnosvie 3a0aHus.
KOMOWHATOPUKH. Pemrenue 3anau Ha
[TpaBuna nepedop BapHaHTOB
KOMOWHATOPUKH Pemenue 3amau no Teme
«DNeMEHTBI
KOMOWHATOPUKI»
9. | Temao. OIIK-4; TIK-2 Hnousudyanvhule
Koopaunater u 3a0aHUs
BEKTOPHI B «JlevicTBus Hax
MPOCTPAHCTBE BEKTOpaMM»
10. | Tema 10. Yrubl u OIIK-4; I1IK-2 Hnousuoyanvnuie,
BpalaTeIbHOE 2pynnosvie 3a0aHusl
JIBIDKCHUE «JleHcTBUS HAL
BEKTOPaMH C 3a/IaHHBIMH
KOOPJWHATAMUY)
Pewenne ynpaxxnenuit
no Teme «KoopauHate! u
BEKTOPBD»
11. | Tema 11. OcHoBHBIE OIIK-4; I1K-2 Hnousuoyanvuvie
(bopmyIb 3a0anus
TPUTOHOMETPUH «IIpeobpazoBanne
TPUTOHOMETPUYECKUX
BBIPAKCHUID)
«Tpuronomerpuyeckne

GyHKII




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

«TpuroHomerpruueckue
YpaBHEHUS U
HEPABEHCTBA»

KonTponbhas pabota
«OcHOBBI
TPUTOHOMETPHM»

13. | Tema 13. Cxema OIIK-4; IIK-2 Hnousuoyanvnvle
WCCIIEIOBAHUS 3a0anus
byHKIUU «IIpeobpazoBanus

(byHKLIUN 1 AelcTBUSA
HaJ HIMU»
«CTeneHHElE,
MOKa3aTesbHbIE,
JorapuMHUYECKUE U
TPUTOHOMETPUYECKUE
GyHKITII
Oboobwaruee
noemopenue

14. | Tema 14. OIIK-4; I1IK-2 Hnousuoyanvhuvle
MHOrorpaHHuKH. 3a0anus
[Napamnenenunen. «Cummerpus B
[Tpuzma. MIPOCTPAHCTBE.

ITpaBuibHBIE
MHOTOTPaHHUKI

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

3a0anus

Pewienue 3amau no teme

«MHOTOTpaHHHUKI

16. | Tema 16. Llunuuap OIIK-4; I1K-2 Hnousuoyanvhule, Oyenka 6bINOIHEHUS.
u konyc. [llap u 2pynnoswvie 3a0anus ayoumopHou u
cthepa Obobwaruee 6HeayoumopHo pabomul

nosmopeHue
KonTponbhas pabota Oyenka 6binoiHeHus
«MHOTOTrpaHHUKH 1 mecmoswvix 3a0aHull
KpYTJIbIE TEIIay. Ananuz KoHmpoavbHo
pabomuwl

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

51 ITocnenoBarensHOCTI




18. | Tema 18. OIIK-4; I1IK-2 Hnousuoyanvuvie
[MpousBoaHast 3a0anus
«IIpon3BoHbIE
OCHOBHBIX
AJIEMEHTAPHBIX
byHKIHI
19. | Tema 19. I[TonsTue OIIK-4; I1IK-2 Hnousuoyanvuvie
o0beMa U IO IU 3a0anus
MMOBEPXHOCTEN «/cnionp30Banue
reOMETPHUYECKUX MIPOU3BOTHOMN JIJIst
TeJL. HaXOXKICHUS
HAWTYYIIEro peIieHus B
NPUKJIAIHBIX 3a/1a9ax»
«Haxoxnenue
iomaaen
MOBEPXHOCTEN U
00beMoB
TFEOMETPHUUECKUX TEI»
20. | Tema 20.00bEMbBI OIIK-4; I1IK-2 Hnousuoyanvhuvle Oyenxa 6bINOIHEHUS.
MHOTOTPaHHHUKOB, 3a0anus ayoumopHou u
TeJ BpalleHUs «IlepBooOpaznas u 8HeayOUmopHol pabomul
HEOIpe/IeNICHHBIH
HUHTETpa» AHanuz kKOHMponLHOU
«OnpeneneHHbIH pabomoi
HHTETpa»
Konrponbnas pabota
«IIpounsBosiHas,
HUHTETPaJIbI»
21. | Tema OIIK-4; I1K-2 Hnousuoyanvnwvie
21.BeposiTHOCTD U 3a0anus
€€ CBOMCTBA. «IIpencraBnenue
JckperHas JTAHHBIX)
cllyJaitHas «BeposiTHOCTB U e
BennunHa. [loHsiTre CBOMCTBa»
0 3aKOHE OOJIBIINX
qHCe.
22. | Tema 22. OcHOBBI OIIK-4; IIK-2 Hnousuoyanvnvle
MaTeMaTHIeCKOMH 3a0anus
CTaTUCTHKH. Perrenue mpakTuIecKux
3a/a4 C MPUMEHEHHEM
BEPOSTHOCTHBIX
METOIOB
23. | Tema 23. OcHOBHbBIC OIIK-4; I1K-2 Hnousuoyanvhoie
MIPUEMBI PEIICHUS 3a0anus

YpaBHEHHUH.

«Pemenne ypaBHEHUIN»
«Pemenne HepaBeHCTB




24. | Tema 24.Cuctemsl OIIK-4; I1IK-2 Hnousuoyanvuvie Konmponvnas paboma no

ypaBHEHUN U 3a0aHusl umozam 2 cemecmpa.
HEPABEHCTB Oboowarowee AHanuz KOHMpOoIbLHOU
noemopetue pabomol

Bonpocuwl k sx3ameny
Pemenne 3amad o teme
«YpaBHEHUS U AHanuz kKOHMponLHOU
HEPaBEHCTBA» pabomoi
KonTponbhas pabota
«YpaBHEHUS U

HEPaBEHCTBA.
Tabnuua 2.
[lepeueHb KOMIETEHIINIA:
Kox komnerenmu CopepxaHne KOMIIETEHIUU
OIIK-4 CriocoOeH BBISBIATH COIMATIBHO 3HAYMMBIE TIPOOJIEMBI U OTIPENENATh ITyTH

HX PpCeIICHHUA Ha OCHOBC TCOPCTHUYCCKHUX 3HAHUU U pe3yJIbTaTOB
COIMOJIOTHYCCKHUX HCCIICAOBAHMI

[1K-2 Cnoco0eH HCIoNb30BaTh METOABI cOOpa. 0OpabOTKM W HMHTEpHpeTaIiH
KOMIUICKCHOW COLMATbHONW MH(OPMAIUK IS PEIICHUS OpPraHUu3allnOHHO-
YIPaBJICHYECKUX 3a/la4, B TOM YHCJIC HaXOMAALIMXCSA 3a MpelesiaMu
HENOCPEJCTBCHHON CEephl NeATEITHbHOCTH

2
2. HepequL OLICHOYHBIX CPECIACTB

2 YKa3bIBAKOTCS OLICHOYHBIC CPEICTBA, IPUMEHSEMBIC B XOJIE Peali3aliii paGoueii IporpaMMbl TaHHOI
JTUCITUTUTAHBL.




Tab6mmia 3.



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
3a/1a4 IyTeM UTPOBOTO MOJICITUPOBAHUS peaTbHON MPOOIeMHON
CUTyaluu. TTo3Bomser OLCHHUBATh YMCHUC aHAJIMU3UPOBATH U
peniaTth TUIHYHbIE Tpo(decCHOHAIBHbIE 3a0a4H.
2 | Keiic-3anaua [TpobneMHoe 3a1aHue, B KOTOPOM O0yUaromeMycs peasiaraloT | 3ajanus JJis pelIeHus Keic-3a1aqn
OCMBICITUTD peasibHyI0 MPOo(eCcCHOHATbHO-OPHEHTHPOBAHHYIO
CUTYalIMIO, HEOOXOAMMYIO JUISI PEIICHUs] JaHHOW MPOOJIEMBI.
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 (IMCcKyccuH, IIOJIEMUKH, TUCITYTa, 1e0aToB)
[IOJIEMHUKA, OLIEHUTbh UX YMEHHE apryMEHTUPOBAaTh COOCTBEHHYIO TOUKY
JUCTIYT, 1e0aThl) | 3peHws.

5 | Hoprdonmo LeneBast mogbopka paboT CTyAECHTa, PACKPBIBAIOLIAS €r0 CrpykTypa noptdonno

WHIMBUAyaJIbHBIE 00pa30BaTEIbHbIC JOCTHKEHHS B OJJHON MITH
HECKOJIbKUX Y4eOHBIX JTUCHUILUINHAX.

6 | [Ipoekr KoHeunslil IpoAyKT, 0JIydyaeMblil B pe3ysbTaTe IUIAaHUPOBaHUS | TeMbl TPYNIIOBBIX W/WIM UHIAUBUAYAJIbHBIX IPOEKTOB
U BBITIOJTHEHUA KOMILJIICKCA y‘le6HBIX 1 UCCIICA0OBATCIILCKUX
3agaHuil. [103BOISET OLIEHUTh YMEHUS 00y4YaIOIIUXCSI
CaMOCTOSTETIHHO KOHCTPYHPOBATh CBOHM 3HAHHMS B ITPOIIECCE
PCUICHUA NPAKTUYCCKUX 3a1a4 U HpO6HCM, OPUCHTHUPOBATLCS B
MH(OPMAMOHHOM ITPOCTPAHCTBE M YPOBEHb
c(OpMUPOBAHHOCTH AHATTUTUYECKHUX, UCCIIEOBATEIbCKUX
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 MPABUIBHO
UCIOJIb30BaTh CIEIMAIbHbIE TEPMUHBI U IOHATUS, Y3HABAHNUE
00BEKTOB M3YUEHUs B paMKax OIPEJeJICHHOTO pa3zesa




JMCUUTUTUHBI;
0) PEKOHCTPYKTHBHOTO YPOBHS, TIO3BOJISIFOIINE OIICHUBATH H
JMAarHOCTHPOBATh YMECHUSI CHHTE3UPOBATh, aHAJTM3UPOBATH,
0000maTh (paKTHUECKUN U TEOPETUICCKUI MaTepHal C
¢dbopMynupoBaHNEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
NIPUYMHHO-CIIEJICTBEHHBIX CBS3EH;

B) TBOPYECKOT'O YPOBHSI, MTO3BOJISIOIINE OLEHUBATH U
JMarHOCTHPOBATh YMEHHUS, HHTETPUPOBATH 3HAHUS PA3TUIHBIX
oluiacTeil, apryMeHTHPOBAaTh COOCTBEHHYIO TOUKY 3pPEHHUS.

Occe

CpencTBo, M03BOJIAIONIEE OLEHUTh YMEHHE 00YJaroIerocs
MUCHbMEHHO U3JIaraTh CyTh MOCTaBICHHON MPOOJIEMBI,
CaMOCTOSITENIbHO IIPOBOAUTE aHAIHU3 3TOU MPOOIEMBI C
WCIIOJIb30BaHUEM KOHIICTIIIUI M aHATTUTUYECKOTO
WHCTPYMEHTAPHS COOTBETCTBYIOLIECH NUCIUIUINHBI, 1E1aTh
BBIBOJIBI, 0000IIAI0IIIE aBTOPCKYIO TIO3UIUIO 110 TIOCTABJICHHOM
npobeme.

Temsl ncce

Tect

CpencTBo, Mo3BOJISIONIEE OLEHUTh YPOBEHb 3HAHUI
00yJaromerocs myTeM BpIOOpa UM OJHOTO M3 HECKOJIBKUX
BAapHUAHTOB OTBCTOB Ha IIOCTaBJICHHBII BOIIPOC. Bo3moxxHo
UCTIOJIb30BaHUE TECTOBBIX BOIPOCOB, MTPEIYyCMATPUBAIOIINX
BBOJI 00YUArOIIMMCSI 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 JMCHUILIUHE «BbIcIIass MaTeMaTHKa

Tema 1. Pa3BuTHe MOHATHS O YHCJIE.
Brenenue. Llensie v palliOHAIBHBIE YHCIA.
JlecTBUTEIbHBIC YHUCIIA.

[TpuOKkeHHbIC BEIYUCIICHHS.
Yucna 1 KOpHU YpaBHEHHUI.

Tema 2. Kopuu, crenenn u jjorapupmbl
Kopuu HaTypasibHOM cTENeHu U3 Yucia U X CBOMCTBA.

Crenenu.

[TokazarenbHble HyHKINU.

Jlorapu™msl 1 uX CBOMCTBA.

Jlorapudmudeckue GyHKIUH.

IToxa3arenbHble U TOrapuPMHUUECKUE YPABHEHUS U HEPABEHCTBA.

Tema 3. IIpsiMble 1 IJIOCKOCTH B MPOCTPAHCTBE
B3aumHoe pacnoioskeHue IByX MpsIMbIX B IPOCTPAHCTBE.
[TapanienbHOCTh NPSMBIX U TUIOCKOCTEH.
JleprieHIUKyASPHOCTD MPSMOM U MJIOCKOCTH.

VYribl MeXay IPSIMBIMH U TITIOCKOCTSIMH.

Tema 4. D1eMeHTbI KOMOMHATOPHKH
OCHOBHBIE TIOHSTHS KOMOWHATOPHUKH.

IIpaBuia KOMOWHATOPUKH.

Tema 5. KoopauHaThsl M BeKTOPBI
KoopauHatsl 1 BEKTOPBI B IPOCTPAHCTBE.
JeicTBrs HaJ BEKTOpaMH.

Tema 6. OcHOBbI TPUTOHOMETPHH
VYribl 1 BpamaTelnbHOe IBUKEHHE.



6.2. OcHOBHBIE (HOPMYJITBI TPUTOHOMETPHH.

6.3. ®opmyIbl IPUBENCHUS U CYMMBI, TBOWHOTO W MOJIOBUHHOTO apTyMEHTa.
6.4. IIpeoOpazoBaHre TPUTOHOMETPUUCCKUX BBIPAKECHUH.

6.5. TpuronomeTpuyeckue QyHKINH.

6.6. TpuroHomMeTpuyeCcKU€e ypaBHEHHUS U HEPABEHCTBA.
Tema 7. ®yHKIHNH, UX CBOICTBA U rpaduKu.
7.1. Cxema uccreoBanus (QyHKITHH.
7.2. IlpeoOpa3oBanus GyHKIMN U JeHCTBUS HAJl HUMHU.
7.3. CreneHHble, IOKa3aTeIbHbIE, JOrapu(pMUIEcKUe U TPUTOHOMETPUYECKHE PYHKIUH.

Tema 8. Muororpannnku. Illapannenenunen. Ilpuzma.
8.1. [Iupamuna.
8.2. Cummetpus B npoctpaHcTBe. [IpaBuiibHbIe MHOTOTpaHHUKH

Tema 9. Tes1a U IOBEPXHOCTH BpallleHUS.
9.1. [lunuHAp U KOHYC.
9.2. llap u cdepa.

Tema 10. Hauana MaTeMaTH4eCKOro aHAJIM3A.
10.1. TIpouecc u ero MmoaenupoBanue. [locnenoBarenbHOCTH.
10.2. [Tpou3BOgHBIE OCHOBHBIX JIEMEHTAPHBIX (YHKIUH.
10.3. [lepBooOpa3Hast 1 HEONpPEAEICHHBIH HHTErPal.
10.4. Onpenenennbiit uarerpai. @opmyna Herotona-JlelOHma.

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

Tema 12. DiieMeHTBI TEOPUM BePOSITHOCTE.
12.1. BeposTHOCTb U €€ CBOMCTBA.
12.2. JluckpeTHas ciaydaiiHas BenuuuHa. [loHsaTHE 0 3aKOHE OOIBIINX YHUCEIL.
12.3. OcHOBBI MaTEMATHYECKON CTATUCTHUKH.



12.4. IIpencraBieHHEe TaHHBIX.
Tema 13. YpaBHeHUSs1 M1 HEpaABEHCTBA

13.1. PaBHOCMIIBHOCTD YpaBHeHHH. OCHOBHBIE IPHEMBI PELICHHUS YPABHEHUI 1 HEPABEHCTB.
13.2. Cucrembl ypaBHEHHIA.

IIpusedennviii nepeyersb OYEHOUHBbIX CPEOCME NPU HEOOX0OUMOCIU MOdHCem Oblmb OONOIHEH NPEenooasamesiem.

KOHTpOJ’IbHaﬁ paﬁoTa IJIA MMPOBEACHUA l'[pOMe)KyTO‘lH()ﬁ arTrecranmumn (3K33MCH) o AMCIOMIIJIMHE

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)756)1058B)151) 21
8.Boruncaure: 5! a) 1206)24B) 351)5



9. HaiiTu KOpeHb YPABHEHUS:

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

W2 343

0)1 B)

i e

)0

11. Ha sx3amene 20 OuisieToB Basepa He BbIyuns 6 U3 HUX.
HajiTu BepoSITHOCTH TOT0, YTO €My MONAIeTCSl BbIyYeHHbIH OuJIeT.
12.HaiiTu KopeHb YpPaBHEHUS:

a)16)88)5T)-2

13. HaiiTi 00beM NpsSAIMOYT0JILHOTO NMapauieaenunena, eciu 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. Ckobko 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 ypaBHEHMIA:
3x—2y=5
Sx+4y=1

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

21. PelinTh cUCTEMY 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 3a1aHa rpagpuKkoM. YKaKuTe NPOMEKYTKH, 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 TabMubl yKazaHbl CpeAHUE HEeHbI (B py0JIsiX) HA HEKOTOPbIe MeIMKAMEHTHI B TPEX anTeKax ropojaa.

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 HX THX allTeK OKKETCSI CaMbIM JICIIICBBIM CIICTYIOIINI HAOOP JIEKapCTB:
OIITU-bpu — 2 dbnakona, Aaturpunmnuna-3, Maranunra -1.
B oTBeT 3anummTe cTOMMOCTH TAaHHOTO HAbopa JieKapcTBa (B pyoIisx).

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



29. O0bem npsIMOYTo1bHOT0 NapaJsienenunena pasen 40. Yemy Oyaer paBeH 00beM 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 1151 ppoHTANBHOTO ONIPOCca 1o TemMe 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! Ajst ppoHTANBHOTO onpoca no 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. IlonsTus cuHyca, KOCUHYyca, TAHT€HCa, KOTAHTEHCA.

3aoanue 1:0npeaenuts KOOpAUHATHI TOUKH nocie nepeMentenus: Touka 1(1;0) nepemectriiack o okpyxHocTy Ha 270° IpoTUB
4acoBOM CTpeikH, 3atem Ha 180° mo yacoBoil CTpesnke, 3aTeM Ha 27 110 YaCOBOM CTpPEJIKE.

3aoanue 2: Touka M eIMHUYHOM OKPY>KHOCTH TIOJy4YeHa moBopoToM ToukH 1 (1;0) Ha yrou a.

3anoJIHUTh TaOIUILY



Yron u 3m 3T e -1t 90° -90°
2 2

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

™M

OTBETUTH Ha BOIIPOCHI:

Bonpocs! 17151 ppoHTAIBHOTO OMIpoca 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 BHICOTOM nupaMuabl.

5. . Kak o0o3HauaeTcs mupamMuaa.

Bonpocs! 1j151 ppoHTANBHOTO Onpoca nmo reme 18




«IIpousBoaHas».

OTBeTUTH Ha BOIIPOCHI:

1.Kakas pyHKIMs Ha3pIBaeTCs yObIBaroIei?

2. Kakast yHKIIMs Ha3bIBaeTCs BO3paCTArOIICH?

3.Kakue nHTepBaJIbl HA3bIBAIOTCSI UHTEPBAJIAMHA MOHOTOHHOCTH ?
4. Toykn MUHHIMYyMa, MaKCUMyMa.

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

Bomnpocs! Ajs1 ppoHTANBHOTO Onpoca mo reme 20
«IlonsiTue 00beMa M IJIONIAIM TOBEPXHOCTEN TreOMeTPUYECKHX TeJ».

1. Hununaap

a) [Hlumuuap 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) LlunuHp- 370 MHOTOTpaHHUK (HET)

2. Konyc.

OTBETUTH Ha BOIIPOCHI:

a) Ectb 1 y 3TOM QUrypsl BepuimHa, CKOJIbKO BepiuH (1a,1)

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

I') 4YTO OOIIET0 MEXKAY NUPAMHUION U KOHYycoM. UeMm OHU pa3nuyHb1?
3. [lonsiTHe yceueHHOTo KOHYca, mapa, CQepsl.

4.Ceuenus

5.ITnomaas GOKOBOI MOBEPXHOCTHU U TIOJTHOM TOBEPXHOCTH: IIMIMH/IPA; KOHYCA, YCEUSHHOTO KOHYCa,; Iapa.

Bonpocs! 17151 ppoHTANBHOTO Onpoca no teme 21.



«BeposiTHOCTB U ee cBoMcTBA. JluckpeTHas ciy4yaiinas BesuunHa. [lonsiTue o 3aKoHe 00JbIINX YHCETD

Pemwuts 3apaun:

1.IIpu BpauebHom obcnenoBanuu 500 yenoBek y S5 U3 HUX OOHAPY>KUJIU OIyXO0JIb B JETKUX. ONpeaenuTe OTHOCUTEIbHYIO
YacTOTY U BEPOSATHOCTb ATOr0 3a00JIEBAHUS.

2.Mmerorea 10 mpoOUpOK ¢ pa3aMuHbBIMU IITaMMaMu OakTepuil. [{is

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 BEpOSATHOCTH TOTO, YTO BCE 3 IINPULIA — 5 MIIL.

4. 13 20 yenoBeK, OAHOBPEMEHHO 3a00JIEBIIMX TPUIIIOM, 15 BBI3IOPOBENU NOJHOCTHIO 3a 3 AHs. 5.I1peanonoxum, 4To U3 3TUX
20 genoBek ciry4yallHbIM 00pa3oM BbIOMparoT 5. KakoBa BEpOSTHOCTB, UTO 3a 3 JHS, U3 BEIOPAHHBIX BBI3JOPABIMBAIOT: ) 5
4esioBek 0) 4 uenoBeKa B) HUKTO HE BBI3JIOPABIIUBACT.

Bonpocs! 17151 POHTAIBHOTO ONIPOCA MO TeMe 22.

«OCHOBBI MATEMATHYECKOM CTATUCTUKIY.

1. [TogcunTtath nynbC B TeueHUH | MUHYTHI. 13 3HAU€HMI TOTYYEHHBIX KaKIbIM CTYJEHTOM IPYIIbl COCTABHTE BHIOOPKY.
| 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 BeIOOpKkuXmax - 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 BHIOOPKY B BHJI€ BHIOOPOYHOIO PaCIpeIesICHuU.
7. IlocTpoiiTe MOJIUTOH YaCTOT BHIOOPKHU.

8.IlocTpoiiTe rucTOrpaMmy BEIOOPKH

9. Beruucnure cpeiHe 3HauY€HUE BHIOOPKHU.

3. Onucanue noka3sartejeil U KpUTepueB OllEHUBAHMSI Pe3yJIbTATOB 00y4eHHUS HA Pa3JIMYHBIX ITanmax
¢GopMuUpoBaHUSA KOMIIETCHIIUA

Tabnuia 4.



Kon YpoBeHb OCBOCHUS IToka3arenu Kputepun onieHuBaHus pe3yabTaToOB 00yueHUs
KOMIIETEHIINM | KOMIICTCHIIUN JOCTUKCHUS
KOMIIETCHIIUU
3Haer
Henocratounsrit I1TK-5.3-1. He 3naer, mub0 HE MMEET YETKOTO MPEJICTABICHHUS O 3HAYCHWU MaTeMaTHYECKOU
YPOBEHb OcHnoénvie HAyK{ JJIs1 pelIeHus 3a/1a4, BO3HUKAIOIIUX B TEOPUH U MPAKTUKE, JOIYCKaeT rpyOble
Onenka Kamez2opuu u OLIMOKH B PACCyXKIACHUSIX
«HE3a4YTEHOY, cneyuduky ux
«HEYAOBIETBOPUTEIBHOY» | HOHUMAHUA 6 ...
ba30Bblll ypOBEHb 11K-5.3-1. 3HaeT 3HaYeHUE MaTeMaTUYECKON HAayKH NI peLICHUS 3a1a4, BO3HUKAIOIIUX B TEOPUU
Onenka, «3auTeHo», | OcHogHble Y IIPaKTHUKE; HIMPOTY U B TO K€ BPEMS OTPAHUYEHHOCTh IPUMEHEHUS MaTEMaTHYECKUX
«YZAOBIIETBOPUTEIIBHO» Kamezopuu U | METOJIOB K aHAJIM3Y U UCCIIEI0BaHUIO ITPOLIECCOB U ABJICHUN B IPUPOJIE U OOILECTBE;
cneyuguky — ux | 3HAYCHWE TPAKTUKA ¥ BOIPOCOB, BO3HUKAIONIMX B CaMOW MAaTeMaTHKE JUIs
NOHUMAHUA 6 ... dbopMHpOBaHUSA U Pa3BUTHS MAaTEMAaTUYECKOH HAyKH; MCTOPUIO Pa3BUTUS MOHATHS
YKCIIA, CO3JaHUsI MATEMATUYECKOr0 aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHSI T€OMETPHH,
YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKM MAaTeMaTU4YECKUX pACCYKIEHUH, HuX
[1K-2 IPUMEHUMOCTh BO BCeX O0JacTSIX 4YeJIOBEYECKOW JEATEIbHOCTH, OJHAKO HE

OpUEHTHUPYETCS B UX crienuduxe

Cpennuii ypoBeHb
OrneHka «3auTEeHOY,
«XOPOIIO»

I1K-5.3-1.
OcHosHble
Kamezopuu u
cneyugpuxy ux
NOHUMAHUA 8 ...

3HaeT 3HaYCHNE MaTEeMaTUYECKON HayKH JJIs PEIICHUs 3a/1a4, BOZHUKAIOIUX B TEOPUU U
IIPAKTUKE; WIUPOTY U B TO K€ BPEMs OrPAaHMYEHHOCTb IPUMEHEHHUS MaTeMaTHYECKHX
METOJIOB K aHAJIN3y U UCCIIEI0OBAHHIO MIPOLIECCOB U SIBJICHUII B IPUPOJIE U OOIIECTBE;
3Hau€HME NMPAKTUKU U BOIIPOCOB, BO3HUKAIOLIUX B CAMOM MaTeMaTHKe i (OPMHUPOBAHUS
U DPa3BUTHA MAaTEMaTUYECKOM HAYKH; HMCTOPUIO Pa3BUTUS IIOHATUSA 4YMCIA, CO3JaHUS
MaTEeMaTHYECKOT0 aHaIn3a, BOSHUKHOBEHUS U Pa3BUTHs FEOMETPHH,

YHUBEPCAIbHBI XapakTep 3aKOHOB JIOTMKM MAaTEMaTU4YECKHX pPacCyKIEHU,
NPUMEHUMOCTD BO BCEX 00JIACTAX YETIOBEUECKOH NeSITeTbHOCTH

nx

BrIcoknii ypOBEHb
Onenka «3a4TEHOY,
«OTJIMYHOY

ITK-5.3-1.
OcHosHble
Kamezopuu u
cneyuguxy ux
NOHUMAHUSA 8 ...

3HaeT 3HaYeHNe MaTeMaTUYeCKOW HayKH JIJIs pelIeHus 3a7a4, BO3SHUKAIOIIUX B TEOPUHU
U MIPAKTUKE; IUPOTY U B TO K€ BPEMSI OTPAHUUYEHHOCTh IPUMEHEHUSI MAaTEMAaTUYECKUX
METOJIOB K aHaJIM3Y U HCCIIE0BAaHUIO MTPOLIECCOB U SBJIEHUHN B MPUPOJIE U OOIIECTBE;
3HAQU€HHE TMPAKTUKA U BOIMPOCOB, BO3HUKAIOIIMX B CaMOM MareMaTuke JJis
dbopMHUpPOBaHKS W DPA3BUTHUSI MATEMAaTHYECKON HAyKH; UCTOPHIO PA3BUTHS TOHSTHUS
YHCIIa, CO3[JaHMs MATEMAaTHYECKOT0 aHaJIN3a, BO3HUKHOBEHUS U Pa3BUTUSI TEOMETPUH,
YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTH4YEeCKUX paCCyKICHHU, HX
IPUMEHUMOCTH BO BCEX 00JIACTAX UEIOBEUECKOM NesITeIbHOCTH,

COOTHOCHUT CHEUM(UKY pa3IMYHbIX MOJIXOJ0B, CIHOCOOEH peliaTh 3aJadyd OpH




BUJION3MCHCHUU YCJIOBHP'I

YMmeer
HenocraTouHbii IIK-5.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 1IK-5.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
reOMEeTPHUECKHUE 3a]1a4l, HO HE OPUEHTHUPYETCsI B UX celuduke
Cpennuii ypoBeHb IIK-5.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,
aHATM3UPOBaTh B TNPOCTEHIIMX CIIydasX B3aMMHOE pAaCIOJOXKEHHE OOBEKTOB Ha
IUIOCKOCTH U B IPOCTPAHCTBE;
Beicokuii ypoBeHb IIK-5.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,

MPUMEHSTH TPOU3BOIHYIO JIJIS TIPOBEACHUS MTPUOIMKCHHBIX BBIYUCIICHHM,

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 JTOKAa3aTeIbHBIC PACCY)KICHHS B XOJE pEIIeHHs 3aaad, CIOCOOEH periaTh
3a/1ay IPU BUJOU3MEHEHUHU YCIOBUM

Bnaneer

HenocraTounsrit 1IK-5.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»
ba30BbIii ypOBEHB 1IK-5.B-1. VYMeeT BBIOTHATh apu(PMeTHUYECKUe IeHCTBHS,
ba30BeIil ypOBEHB peoOpa3oBaHus BhIPAXKEHUH, TPUMEHSIST POPMYIIbL,
Onenka, «3a4TEHOY, BBIYUCIIATH 3HaUeHHE (YHKIMHU MO 33JaHHOMY 3HAYEHUIO apryMeHTa MPU Pa3IUuHbIX
«YAOBIIETBOPUTEIIBHO croco0ax,

HaXOJIUTh MPOU3BOHbIE HIEMEHTAPHBIX (DYHKIINH,

MPUMEHSTH IPOU3BOIHYIO /ISl IPOBEACHUS TPUOIMKEHHBIX BBIYHUCICHUM,

COCTAaBJIATh W pelaTb YypPaBHEHUS M HEPABEHCTBA, pellarb IMPOCTEUIIHE

T€OMETPHUUYECKHE 3a7auH,

BJaJieeT OOIIMMHU HaBbIKAMU PEIICHUS 33/1a4, HO HE OPUEHTHPYETCs B UX crieu(uKe
Cpennuii ypoBeHb IIK-5.B-1. [ToHumaer 3HaueHHMEe MaTeMaTHUYECKOW HAyKH Ul PELICHUs 3aJad, BO3HUKAIOUIUX 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-5.B-1.

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

Onenka «3aYTEHOY, TEOpPUU U MPAKTUKE; IIUPOTY U B TO K€ BpPEMs OIPAaHUYEHHOCTb IPUMEHEHUS
«OTJIIHYHOY MaTEMaTUYECKUX METONOB K aHalIu3y M HCCIENOBAaHUIO IPOLIECCOB M SBICHUM B
IpUpPOJIe U OOIIECTBE;
3HAYCHUE MPAKTUKM W BOIPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHKe s
(dbopMHpOBaHHUS U PA3BUTHS MAaTEMATUYECKON HAYKH;
YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKM MAaT€MaTH4YECKUX PpacCyKICHUH, HX
IIPUMEHUMOCTb BO BCEX 00JIACTSAX UEIOBEUYECKOM J1eATENbHOCTH;
UCTOPUIO Pa3BUTHUs TOHATHUA YWCJIA, CO3JaHUSA MAaTeMaTH4YECKOro  aHalu3a,
BO3HUKHOBEHUS U Pa3BUTHSI TEOMETPHH;
BEPOATHOCTHBIN XapaKTep pa3IMYHbIX IPOLECCOB OKPYXKAOLIET0 MUPA;
COOTHOCHT CTICIU(HUKY Pa3TUIHBIX MMOJX00B, CIIOCOOEH pelaTh 3aJa4i pa3IndyHOro
YPOBHS IIPY BUJIOM3MEHEHUH YCIIOBUI
Kog YposeHb OCBOEHUS IToxazarenu Kputepuu onieHuBaHus pe3yabTaToB 00yueHUs
KOMITETEHIIMH | KOMIIETEHIIUU JOCTUKECHUS
KOMIIETEHIINH
3HaeT
Henocratounsiii OIIK-4.3-1. He 3naer, nubo He MMeeT YETKOro MpeJCTaBIEHHS O 3HAYEHWU MaTeMaTHYecKOu
YPOBEHb Ocnognvie HAyKH JUIsl pelIeHMsl 3a/1a4, BOSHUKAIOUINX B TEOPUHU U MPAKTUKE, JOIYCKaeT rpyonie
Onenka Kamezopuu u OLIMOKH B PACCyXKAECHUAX
«HE3a4YTEHOY, cneyuguxy ux
«HEYJOBJIETBOPUTEIILHOY | NOHUMAHUSA 6 ...
ba30BeIil ypOBEHB OIIK-4.3-1. 3HaeT 3HaYeHUEe MaTEMaTUYECKON HAyKH JUIsl peIIEHNs 3a/1a4, BOZHUKAOIINX B TEOPUH
Onenka, «3auTeHo», | OcHogHble Y IIPAKTHUKE; IUPOTY U B TO K€ BPEMSI OTPAHUUYEHHOCTh IPUMEHEHNSI MaTEMaTHUECKUX
«YZOBJIETBOPUTEIILHO» Kamezopuu U | METOJIOB K aHAJIM3y U UCCIIEJOBAHUIO MPOIIECCOB U SBJICHUI B MPUPOE U OOLIECTBE;
cneyugpuky — ux | 3HAUYCHME TPAKTUKA M BOMNPOCOB, BO3HUKAIOUIMX B CaMOW MaTeMaTHKe JUIs
NOHUMAHUSA 6 ... dbopMUpOBaHUS U Pa3BUTUS MaTEMaTHMUECKON HayKH; MCTOPUIO PA3BUTUS TOHSATHS
qHCIIa, CO3JaHUs MaTEMAaTUYECKOT0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPUH,
YHHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTUKM MAaTeMaTHYECKHX pacCyKIEHUH, HuX
OIIK-4 NPUMEHUMOCTh BO BCeX O00JAcTAX YeJIOBEYECKOM JeATeNbHOCTH, OJIHAKO He

OpUEHTHUPYETCS B UX crienuduke




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 UCCIICOBAHMIO MPOLIECCOB U SIBJICHUI B MPUPOJIE U OOIIECTBE;
3HAYEHHUE MPAKTHKH U BOIIPOCOB, BO3HUKAIOIINX B CAMON MaTeMaTuke AJsi JOPMUPOBAHUS
U Pa3BUTHS MATEMaTUYECKOW HAyKH; HMCTOPUIO Pa3BUTUS MOHATUSA 4YHCIA, CO3JaHUS
MaTEeMaTHYECKOT0 aHaJIN3a, BOSHUKHOBEHHUS U Pa3BUTHS F€OMETPHH,

YHUBEpPCAJIbHBIA XapakTep 3aKOHOB JIOTMKM MAaT€MaTHYECKHX pacCyXIEHUH, ux
MPUMEHHUMOCTb BO BCEX 00JIaCTSIX YEJIOBEUECKOM e TEIbHOCTH

BrIcokuii ypoBeHb OIIK-4.3-1. 3HaeT 3HaYeHUE MaTeMaTUYEeCKON HAayKH JIJIs peLIeHUs 3aa4, BO3SHUKAIOLIUX B TEOPUU
Onenka «3auTeHo», | OcHoeHble Y IIPAKTHUKE; IIUPOTY U B TO K€ BPEMsS OTPAHUUEHHOCTh IPUMEHEHHS 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 MaTEMaTHMYECKON HAyKH; UCTOPUIO Pa3BUTHS MOHATHUS
4uCila, CO3JaHUs MaTEMAaTUYECKOr0 aHaIN3a, BOSHUKHOBEHUS U Pa3BUTHS TEOMETPHUH,
YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTH4YEeCKUX pAaCCyKJICHHH, HX
IPUMEHUMOCTb BO BCEX 00JIACTAX UEIOBEUECKOM NesITeIbHOCTH,
COOTHOCUT CHEUM(PUKY pa3IMYHbIX MOJIXOJO0B, CIOCOOEH peliaTh 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,
COCTaBIIAAITh W pellaTh ypaBHEHUS W HEPAaBEHCTBA, pelIaTh
reOMEeTPUYECKHUE 3a/1a4H, HO HE OPUEHTHPYETCS B UX CIIeU(pHUKE

MpOCTEUIINE




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,

COCTAaBJISITh M PeLIaTh YPaBHEHUS M HEPAaBEHCTBA,

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
3aJ]a4M [IpH BUIOM3MEHEHUH YCIOBUMI
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,
«HEYAOBJIETBOPUTEIILHO»
ba3oBblii ypOBEHb OIIK-4.B-1. YMeer BBIOJIHATH apu(PMETHIECKUE ACHCTBUS,




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 3aJIa4H,

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 MATEMAaTHYECKHUX PaCCYyKIACHUH, 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;

S3HAYCHUE TIPAKTUKKM ©W BOIIPOCOB, BO3HUKAKOIIHNX 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 IIPH BUIOU3MECHEHHH YCIIOBHI
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