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ABTOHOMHAsl HEKOMMepuecKkas npodeccuoHa/ibHasi 00pa3oBaTejbHasi OPraHu3anus
(AHITIOO "Axanemusi TEXHOJIOTUH U YIPABICHHS ")
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®OH/I OHEHOYHBIX CPEJICTB
00111€00pa30BaTEIBLHOT0 Y4€0HOI0 NpPeaMeTa
B/I. 06 MATEMATHUKA

HoBouebokcapck



Pa3pabotan Ha ocHOBe denaeparbHOTro
roCy/1apCTBEHHOTO 00pa3oBaTeNLHOTO
CTaHaapTa cpeaHero ooOmiero oOpa3zoBaHUS,
YTBEPXKACHHOTO TMpHKa3oM MUHHCTEPCTBA
o0paszoBaHus u HayKH Poccuiickoii
@eneparun ot 17.05.2012 Ne 413

VYT1BepxaeHa B
CHEHUAIIBHOCTSIM
npoduis

coctase [IIICC3 1o
€CTECTBEHHOHAYYHOTO

Opranuzanus - pazpadborunk: AHIIOO «AxkaneMust TEXHOJIOTHHU U YITPaBICHUS

@oH/1 OLIEHOYHBIX CPEACTB MPEAHA3HAYEH JJISi KOHTPOJI YCIEBAEMOCTH O0yYaroIuXcs
U MPOBCPKU JTUYHOCTHBIX, METAIPCAMCTHBIX W HNPCAMETHBIX PE3YJIbTATOB OLUCHKH YPOBHS
ocBoeHus ydeOHoro mpeamera BbJ[.06 MaremaTnka B COOTBETCTBHHM C TPeOOBaHUSMH K
pe3ysibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrpaMMBbl.



IIacnoprt
(on1a O1IEHOYHBIX CPeICTB
VYueOusrit mpeamet: BJ1. 06 MaremaTrka
Dopmoi IPOMEKYTOYHOHM aTTECTANY TI0 yIeOHON NUCIUILTHHE SIBIIIETCS IK3aMeH.

PC3yJ’II)TaTI)I OCBOCHUA y‘Ie6HOI71 JUCHUILIMHBI, TOAJIC)KAIIUC ITPOBCPKE!

Ne | Hasnauenue | Konrponupyemslie Bun OIICHOYHBIX | Pe3ynmpTaT
n/ | dorga TATAKTHIECKHC MaTepHajoB
I | OUEHOYHBIX | €IWHUIIBI
CPEICTB
1. | Bxommoit Kontponbaas padora Nel Onpenenenne  ypoBHS
KOHTPOJIb MIOJIrOTOBJIEHHOCTH
oOyJaronuxcs o
MaTeMaTHKe.
IIpaBunsHOE
COCTaBJICHHE  TOpPAIKa
JCUCTBUH. Pentenue
MPOCTEUIINX ypaBHEHUIM
U 337124
2. | Texymmuit Apudmernyeckue [IpakTiueckoe 3aHatue | JedcTBus Hajl
KOHTPOJIb JedcTBus Han uMciaamu, | Ne 1 Apudmernyeckue | IeHCTBUTETLHBIMH
coyeras YCTHBIE U | IeficTBUS HAA YHUCIAMH. | YUCIAMH, MIPaBUIIO
MUCbMEHHBIE IPUEMBI. [TpubnmxenHsle OKPYTJICHUSL.
BBIUMCIICHUSI.
3. | Texymmuit Haxoxexnue IIpakTuueckue 3a”saTus | Haxoxnaenue
KOHTPOJIb MIPUOTIKEHHBIX No2: MOTPEIIHOCTEN npu
3HaueHWW BenuuuH U | HaxoxneHue OKpYIJIEHUU
MOTPELIHOCTEN NpUOIMKEHHBIX 3HAYEHUH
BBIYUCIICHUN BEJIMYMH M MOTPEIIHOCTH
(abcomroTHOM Y | BEIYUCIICHHIA;
OTHOCHUTEIFHON);
CpaBHEHHE YHCIIOBBIX
BBIPKECHUU.
4. | Texymuit HeiictBust Haj | [Ipaktudeckoe 3ausTre Ne3 | O3HakoMmIiIeHHE c
KOHTPOJIb KOMIIJIEKCHBIMH 4YHcIaMu. | JlelicTBus HaJ | IOHSITHEM
KommiekcHple uymcna B | KOMIUICKCHBIMH YHCIaMHU KOMIIJIEKCHOTO ~ 4YHMCIIa.
TPUTOHOMETPUYECKOH U Brimonnenue pacyeTos
MOKa3aTeNbHOU popme. o hopmymam,
coJIeprKaIluM
paauKabl, ocy-
IIECTBRIAS
HE00XOIUMBIE
MOJICTAHOBKH u
peoOpazoBaHusl.
5. | Texymmuit Kontposnbnas padora Ne 2
KOHTPOJIb
6. | Texkymmit Kophuu HaTypansHOU | [IpakTiueckoe 3ansTue Ne4 | BeimonHeHne pacdeToB
KOHTPOJIb CTENEHH W3 4YHcla U MX | BeluucieHue M cpaBHEHHE | IO ¢dbopmynawm,
CBOIICTBA. Kopuu C | KOpHeil. BrinonHeHnue | copepkaiym
paIoHaIbHBIMA pacdyeToB C paavKaJamH. | paauKabl, ocy-
MOKa3aTENAMH, ux | IIpeobpazoBanus IIECTBIASA
cBoiictBa.  KopHH  C | BEIpakeHHi, COJepKalluX | HEOOXOIUMEBIE
JeHCTBUTEIbHBIMU CTEIIeHHU. Pemenue | noacTaHOBKU u
nmokazarersiMi. CBOWCTBA | MOKa3aTEIBHBIX npeoOpa3zoBaHuUs
KOpHEH c | ypaBHeHuil. CTemeHun c
JeHCTBUTEIbHBIM paLMOHAIBHBIMU




MTOKa3aTeNIEM. MIOKa3aTeNsAMH, ux
cBoiictea.  CremeHu ¢
JeHCTBUTEIBHBIMU
nokazarensiMu.  CBoiicTBa
CTEIICHH c
NEUCTBUTEIbHBIM
M10KAa3aTeNeM.
7. | Texymmuit 3anuceiBanue KopHsa N-it | Ilpaktuyeckue 3ansTusa | [IpeoOpazoBanue
KOHTPOJIb CTereHu B Buzae creneHH | NeS: YHCJIOBBIX U OYKBEHHBIX
¢ IpoOHBIM ToKazaTeneM | HaxoskmeHue 3HAYEHUW | BBIpOXKEHUH, cojaepka-
1 Hao0opoT. BrimonuHenue | norapudma o | IuX CTETEHH,
npeoOpa3zoBaHui MPOU3BOJIIBHOMY MPUMEHSIS CBOMCTBA.
JoTapu(pMHIECKAX ocHoBanuto. Ilepexom ot | Pemenue
BBbIpaXCHUI OTHOTO  OCHOBaHUS K | MOKa3aTelbHBIX  ypaB-
apyromy. Beruucienune u | HeHuwil.  OmpeneneHue
CpaBHEHHE  JIorapu(MoB. | O0IACTH  JTOMYCTUMBIX
JlorapudmupoBanue U | 3HaUYCHUU
MOTEHIIUPOBaHHE norapupMuIeckoro
BBIPAKCHHUI. BBIpOKEHUA.  PelieHue
JTOTapu(PMHIECKUX
ypaBHEHUI
8. IIpeobpazoBanue [IpakTudaeckoe 3anstue Ne6 | IlpaBuinsHOE
paloOHANbHBIX, [IpeobpazoBanue COCTaBJICHHE  IOpsAIKa
HppaluOHaIbHbIX anreOpanvdecKux JIEUCTBUH. Pemenue
CTEICHHBIX, BBIPAKCHUI MPOCTEUIINX ypaBHEHUM
MOKa3aTeIbHBIX u U 337124
sorapu(hMUIECKUX
BBIPKEHUH.
9. | Texkymmit Konrponbnas padora Ne 3
KOHTPOJIb
10. | Texymmit Nzmepenus yrioB | [Ipaktuueckue 3anstust Ne7 | [IpeoOpazoBanue
KOHTPOJIb BpalleHuss U UX CBs3U C | PagmanHbIi METOA | TpalyCHOH  Mepbhl B
rpagycHOi MEpOH. | U3MEpEeHust YIJIOB | paJiuaHHYIO U HA00apoT.
Nzo6pakenne VIJIOB | BpallleHUs] ©W  CBA3b  C
BpalllCHUs Ha | rpaJlyCHOI Mepoil.
OKPY>KHOCTH,
COOTHECEHHE  BEJIMYMHBI
yria c ero
PacoI0KEHHEM.
11. | Texyumit Nzyuenne ocHOBHBIX | [IpakTnueckue 3anstus Ne8 | IIpuMeHeHne OCHOBHBIX
KOHTPOJIb dopmyn tpuronometpu: | [IpeodpazoBanue TPUTOHOMETPUIECKIX
bopmyIIbl CIIO)KEHHS, | OCHOBHBIX TOXIECTB [IJIsl BBIYHC-
YABOEHUS, TPUTOHOMETPUIECKUX JICHUS 3HAYEHUU
nmpeoOpazoBaHUsl CyMMBI | TOXIIECTB. DopMyTIBl | TPUTOHOMETPHUIECKUX
TPUTOHOMETPUIECKIX MIPUBEIEHUS (GyHKIWH O OJHOW M3
(yHKUUH B IpOU3BeICHUE HUX
U TIPOM3BEACHUSA B CYMMY
W TpPUMEHEHHE TpPH BBI-
YHUCIIEHUU 3HAYEHUS
TPUTOHOMETPUYIECKOTO
BBIPa)KEHUS U YIIPOILEHUS
ero.
12. | Texyumit [IpeobpazoBanue [IpakTnueckue 3anatus Ne9 | [IpuMeHeHne OCHOBHBIX
KOHTPOJIb MIPOU3BECHUS [IpeobpazoBanue TPUTOHOMETPUIECKUX
TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX TOXKAECTB JUIsI BbIYHUC-
GyHKIMH B CyMMY. | BEIp@KEHHUH JIeHUs 3HAYEHUH




[Tonmwxenus CTETEeHU TPUTOHOMETPUIECKUX
TPUTOHOMETPUUECKHUX (GyHKIMA O OXHOW M3
(hyHKUIUHA. Cymma, HUX
pa3HOCTh  CHHYCOB U
KOCHHYCOB
13. | Texymmit Pemrenne o hopmynam u | IlpakTuaeckue 3aasaTus | [lpumenenHue o0mux
KOHTPOJIb TPUTOHOMETPUIECKOMY Nel0O METOJIOB pelieHus
Kpyry npocrermux | Pemienne mnpocTtedmMx W | ypaBHEHUI
TPUTOHOMETPUUECKUX JMHEHHBIX (mpuBenenue K
YpaBHEHUI. TPUTOHOMETPUUYECKHUX JIMHEUHOMY,
ypaBHEHUI. KBaJ[paTHOMY,  METOJ
Pemenue MPOCTEUIINX | Pa3IOKEHHUA Ha
TPUTOHOMETPUUECKUX MHOXHTEIH, 3aMEHbI
HEpaBEHCTB. NepEMEHHON ) pu
pelIeHnu
TPUTOHOMETPUUECKUX
YpaBHEHU. YMeHue
oTMe4YaTb Ha  Kpyre
peleHus] MPOCTEUIINX
TPUTOHOMETPUUECKUX
HEPaBEHCTB
14. | Texymmit Konrtponbnas padota Nod
KOHTPOJIb
15. | Texymuit OnpeneneHue no | ITpakTuueckue 3aHsATUs | O3HaKOMIICHHE c
KOHTPOJIb dbopmyme npocteimei | Nell: MOHATHEM [EPEMEHHOM,
3aBucUMOCTH, BuAa ee | [loctpoerne W uTeHue | mpUMeEpaMu
rpaduka. Beipaxenue mno | rpadukos (GyHKUUMH. | 3aBUCUMOCTEH  MEXay
bopmye onHo# | MccnenoBanue GyHKIUH. IIEPEMEHHBIMH.
TIePEeMEHHOM yepes O3zHakomIIeHHe c
IOpyTHe. MOHSTHEM rpaduxa,
oTpesieNIeHHe
MIPUHAIEKHOCTH TOYKH
rpaduky GpyHKIHA
O3HakoMIIeHHE c
orpezeeHHeM
hyHKIIH,
(hopmynupoBaHHE  €ro.
Haxoxnenne obnactu
onpezeieHus U 001acTu
3Ha4YeHuil QpyHKIMK
16. | Texyumit UccnenoBanne ¢pynkuuu. | [Ipakrndeckne 3aHatus | O3HaKoMIIeHUE c
KOHTPOJIb CocraBnenue BHUIIOB | Nel2: JIoKa3aTeIbHbIMU
¢ynkuuii  mo nganHomy | CBoiicTBa JMHEWHOH, | paccyXIeHUAMU
YCIIOBHIO, pEIIEHHE 3aJjad | KBaJApaTUYHOM, KyCOYHO- | HEKOTOPBIX CBOICTB
HA 3KCTPEMYM. TUHEHHOWM W JApoOHO- | TMHEWHOM 5
Beimonnenue JIMHEUHOU (GyHKIMA. | KBaAPATUIHOM
npeoOpa3zoBanuii rpaduka | [locrpoenne o0paTHBIX | GYHKUHUH, TNpOBeAEHUE
GyHKIMH ¢GbyHKIMY 1 UX Tpaduku WCCIIEIOBAHUS
JIMHENHOM, KyCOYHO-
JTUHEHHOM, JIpOOHO-
JUHEWHON W  KBajpa-
THIHOU GhyHKIHH,
HIOCTPOEHUE ux
rpa¢ukoB. [loctpoenue
U YTeHHE TpaduKoB
(DYHKITHH.
17. | Texyumit Pemenne nokasarensHbix | IlpakTrueckue 3aHATUA | Pemenne




KOHTPOJIb u norapupmudeckux | Nel3 MT0Ka3aTeIbHBIX u

ypaBHeHU# 1 HepaBeHCTB | [loka3zaTenbHeIe, JorapupMuiecKux

o W3BECTHBIM | JIorapudMuieckue, ypaBHEHUII U  Hepa-

anropuTMam TPUTOHOMETPUYECKHE BEHCTB 10 HM3BECTHBIM

dbopmynupoBanue YPaBHEHUS U HEPABEHCTBA. | AITOPUTMaM.

CBOMCTB CHHyca u ITocTpoenne rpadukoB

KOCHHYCAa, IOCTPOEHHE UX 00paTHBIX

rpauKoB. TPUTOHOMETPUYECKUX
hyHKIHIA 151
olpeseneHue o
rpaduKaM UX CBOWCTB.
Beinonnenue
peodpa3oBaHMs
rpaduKoB

18. | Texymmit IIpumenenue cBoiictB | [IpakTHueckoe 3aHATHe | Pemenue

KOHTPOJIb byHKOUA a1 cpaBHeHHUs | Nel4 MOKa3aTeIbHBIX u
3HAUYCHUU Tpuroome- | [IpeobpazoBanue norapu(hMUIECKIX
TPUYECKUX ¢byHkuui, | ypaBHeHuit. HaxoxnaeHue | ypaBHEHMH W Hepa-
perLeHus KOpHEH ypaBHEHHSI. BEHCTB II0 M3BECTHBIM
TPUTOHOMETPUUECKUX ITOPUTMaM.
YpaBHEHUH.
19. | Tekymuit PanmoHnannHbIE, IIpaxktuueckoe 3anstue Ne | Permenue HepaBEeHCTB U
KOHTPOJIb HppanoHaIbHEIE, 15 CHUCTEM HEpaBeHCTB C
MOKa3aTeNbHbIe u | OCHOBHbIE MIPHEMBI | IPUMEHEHUEM  pa3iny-
TPUTOHOMETPUYECKHE perieHus ypaBHEHHUH. | HBIX CIIOCOOOB.
HepaBeHcTBa. OcHoBHbIE | Pemienue cucteM | IIpumenenue
NPUEMBI UX PEILICHHUS. ypaBHEHUH. MaTeMaTHYECKUX
METOJIOB ISl pElIeHus
COJepKaTEeNIbHBIX 3aJad
U3 pa3IMyHbIX oOsacTen
HAyKH W  TPAKTHUKH.
HNHurepnpernpoBanue
pe3yabTaTOB C Y4ETOM
peanbHBIX OrpaHUYECHHUN
20. | Texymumi KonTponbhas pabora Ne 5
KOHTPOJIb
21. | Texymuit MIOHATUE uyncnoBoi | IIpakTrueckne 3aHatus | O3HaKOMIIeHUE c
KOHTPOJIb IIOCJIEI0BATENBHOCTH, Nelé6: BBIYKCIICHUEM  CYMMBbI
crocobamu ee 3amaHus, | Berancienus YJIEHOB | 0ECKOHEYHOTO
BBIYNCIIEHUAMHU €€ | MOCJIEIOBATENbHOCTH. YHUCIIOBOTO  psfa Ha
YJIEHOB. Yucnosas NpUMEpPE  BBIUMCIICHUSA
[IOCIIEI0BATENbHOCTb, CYMMBEI, 0eCcKOHEeYHO
CHOCOOBI ee 3aaHusl. yOBIBatoen reo-
METPUYECKON
MIPOTPECCHH.

22. O3zHakoMIIeHHE ¢ | IIpaktuyeckoe 3aHsiTHe | Pemenne  3amad Ha
MOHATUEM npenena | Nel7 npuMeHeHue  (GopMysl
MOCIIETOBATENEHOCTH. PacckpriTue CYMMBI 0ecKOHEeYHO

Heomnpenenennoctn 0/0 u | yOwiBaromien
00/c0. IIpenen | reomeTpudeckon
10CJIE/I0BATEIIBHOCTH. POrpeccuu

23. | Texymuit Wzyuenue u | I[lpakTrueckue 3anatus | CocraBicHHE

KOHTPOJIb dhopMynupoBaHue ec | Nel8: Pemenue 3amay Ha | ypaBHEHUS KacaTeIbHOM
MEXaHHYECKOTO U | IpaBUiIo BBIYUCIICHHS | B OOIIEM BHUJIE.
reOMETPHUECKOT0 IIPOU3BOTHBIX YcBoeHnue IIpaBUII
CMBICTIa, M3y4eHHue JuddepeHInpoBanus,




aaropuTMa  BBIYUCICHUSA
MPOU3BOIHON Ha MpUMEpPE
BBIYHCIICHUS MTHOBEHHOU

TaOJMUIBl MTPOU3BOIAHBIX
3JIEMEHTAPHBIX
(yHKUMH, TpUMEHEeHHe

CKOPOCTM ¥  YIJIOBOTO JUTSE
koa(purrerTa madepeHIupOoBaHMS
KacaTeJbHOH (hyHKIMH, cocTaBIeHUS
ypaBHEHUs
KAcaTeJIbHOM.
24. | Texkymmit [IpakTiaeckas padora Nel9 | M3yuenne TeopeM o
KOHTPOJIb Brruncrienre Npou3BOAHBIX | CBA3M CBOIMCTB (PyHKIMH
CIIOKHBIX (YYHKITHIA. A TIPOW3BOIHOH, op-
MYJIUPOBKA UX.
25. O3HaKOMJICHUE ¢ | IIpaktuyeckas padora Ne20 | YcBoeHue MPaBUII
MPaBWJIOM  HaxOXJIeHus | Beraucienne mponsBoasble | muddepeHInpoBaHus,
MIPOU3BOTHOM CUHYCa, | CIIOKHBIX TaOIUIBI TTPOU3BOIHBIX
KOCHHYyCa, TaHIreHca U | TPUTOHOMETPUYECKUX JJIEMEHTaPHBIX
KOTaHTeHCa. (hyHKIIHIA. (hyHKIMA, TpUMEHEHNE
JUTS
I QepeHInpoBaHHS
hyHKIMI
VYcraHOBIEHHE — CBS3H
CBOWCTB (QYHKIMH U
MPOU3BOJHOM MO  MX
rpadukam.
IIpumenenue
MIPOU3BOIHOM st
pemieHuss  3agad = Ha
HaXOXKJICHUE
26. | Texymmit O3zHakoMmIIeHHE ¢ | IIpaktnueckue 3aHsaTHs | Pemenue 3a7a4d Ha CBA3b
KOHTPOJIb MoHATHEM wuHTerpaita u | Ne2l: Haxoxnenue | mepBooOpazHOH U ee
epBOOOPa3HOI. HEOTpeAeNEHHOTO MIPOU3BOJHOM,  BBIYHC-
WHTETpaa. JeHWe TepBOOOpa3HOM
JUTSI TAHHOW (DYHKIIHH.
27. | Texymuit Brrunicnenus [Ipaktuueckas padora Ne22 | Pemmenne  3amau Ha
KOHTPOJIb nepBooOpazHoi u | Beruncnenue MIpUMEHEHUE HHTerpasa
TEOPEMBI HeroToHa— | ompenenéHHOro uHTErpana. | Jjs BeIYHCICHUS (HU3H-
JleiiOnuma. YECKMX  BEJIIMYUH U
Iomaaei
28. | Texymuit KonTposnbHas pabora Ne3
KOHTPOJIb
29. | Texymmit ITonsitre [IpakTiaeckoe 3aasTre | OObsACHEHHE u
KOHTPOJIb KOMOWHATOPUKH: No23 npuMeHeHue  Ghopmyi
pa3MeIIeHnsIMH, co- | Pemenne KOMOMHATOPHBIX | ISt BBIYUCIICHUS
YeTaHUSIMH, 3ajady. Pasmemienust, | pazMemieHui,
MepecTaHOBKaAMH Y | COYETaHHA U TIEPECTAHOBKH | TMIEPECTAHOBOK u
dopmynamu  ans uXx COYeTaHUH npu
BBIYUCIICHHSI. peIIeHnH 3a/1a4.
mpaBuiIa KOMOMHATOPUKH O3HAaKOMIICHHE c
U TpUMEHeHHe  TpHu omaomom HpioToHa u
peleHnn TPEyTrOoJILHUKOM
KOMOWHATOPHBIX 3a/1ad. ITackans. Pemienune

IMPAKTUYCCKUX 3aaady C




HUCIIOJBb30BAHUECM

MOHATUH W MpPaBUI
KOMOWHATOPUKHU
30. | Texymuit Paccmotpenne npumepoB | Ilpaktnueckoe 3anstue Ne | M3ydyenue
KOHTPOJIb BBIYHCIICHHSA 24 KJIACCUYECKOTO
BeposATHOcTe. Pemienue | Beiuncnenue onpeeneHus
3a7ad  Ha BBIYHCJIEHHE | BEPOSATHOCTEM. BEpOSATHOCTH, CBOMCTB
BEPOSITHOCTEH COOBITHIA [Ipuxnanusie 3aJa4d. | BEPOSITHOCTH, TEOPEMBI
Pewienne  mpakTUYECKUX | O CyMME BEPOATHOCTEM.
3agad ¢ npuMeHeHueM | O3HaKOMIICHHE c
BEPOATHOCTHBIX METOOB. IIPEJICTaBICHUEM
YHUCIIOBBIX JAaHHBIX U UX
XapaKTePUCTHKAMH
31. | Texymmii KonTponbhas pabota Ne6
KOHTPOJIb
32. | Texymuit Hcnonr3oBanue pemienue | [lpaktuyeckoe 3anstue Ne | [leiicTBus o
KOHTPOJIb 3a1aun nHpopMaImio, | 25 aNTOpPUTMY,
MIPEJICTaBIEHHYI0 B BUJE | PeleHue TEeKCTOBBIX 33/1a4. | COAEpIKaIeMyCs B
TEKCTOBOM U CUMBOJILHOU YCIIOBUU 3a/1a4d.
3allUCH, CXeM, Tabmnui, HcnonezoBanue
Juarpamm, rpaguKoB, JIOTHYECKHE
PHUCYHKOB. paccyxaeHus npu
pEIICHUN 3a1a4H.
33. | Texymmit PacnosnaBanue Ha yepte- | [Ipaktudeckas pabota Ne26 | Beinonnenue
KOHTPOJIb Kax u Monensax | Pemenune 3a1ad Ha | TIOCTPOEHHUS YTJIOB
pa3IMYHBIX CIIy4aeB | aKCHOMBI CTEPEOMETPHH. MEXTY MPSIMBIMH,
B3aMMHOTO INpSIMOM U TUIOCKOCTBIO,
PacToIOKEHHS MPSMBIX H MEXy MIOCKOCTSIMH T10
IUIOCKOCTEH, OIMMCaHUIO u
apryMEeHTUPOBAaHUE CBOMX pacno3HaBaHHE MX Ha
CYKICHHH. MOJIETISIX.
34. | Texymmit PacnosnaBanue Ha uepte- | [IpakTnyeckas padota Ne27 | [IpumeHeHne npru3HaKOB
KOHTPOJIb kKax u Mozensax | Ilpusnaxu B3aMMHOTO | H CBOICTB
pa3IMYHBIX CIIy4acB | PACTOJIOKEHNSI  NPSMBIX. | PACHOJIOKEHUS TMPSIMBIX
B3aUMHOT'0 Yros Mexay npsIMbIMH. U IJIOCKOCTEW  mpH
PacmoIOKEHHS MPSAMBIX H pelIeHny 3aa4.
IUIOCKOCTEH,
apryMEeHTUPOBAaHUE CBOHX
CY)KJICHUH.
35. | Texymuit PacnoznaBanmne Ha uepte- | IIpakTHueckoe 3asTue | [IpuMeHeHne npu3HakoB
KOHTPOJIb )Kax u Mozensax | Ne28 u CBOMCTB
Pa3IMIHBIX ciydaeB | BsammHOe pacmonokeHue | pacroyIoKEHUs] MPSMBIX
B3aMMHOTO MPSIMBIX U TNIOCKOCTEH. U IUIOCKOCTEH  TIpHu
PacmoIOKEHHS MPSAMBIX H pelIeHny 3aa4.
TJIOCKOCTEM,
apryMEeHTUPOBaHUE CBOMX
CYXKJIEHUH
36. Brmonnenne nocrpoenus | [Ipaktudeckas pabora Ne | Bemmonnenue
YIJIOB MEXAY HpsMbIMH, | 29 MOCTPOCHUS YIJIOB
IpsIMOM M INIOCKOCTEIO, | IlepnienauKymspHbIe MEXITY MPSIMBIMH,
MEXNy IUIOCKOCTAMH MO | IpsMblE W TUIOCKOCTH. | IPSIMOM M IUIOCKOCTBIO,
OIMCaHUIO n | Teopema 0 TpeX | MEXKIY IUNIOCKOCTSAMH IO

pacClio3HaBaHUEC HMX Ha

MIePICHINKYIIpax.

OITMCAaHUIO

u




MOACIAX.

pacro3HaBaHUEe HX
MOJEIISX.

Ha

37. O3zHakoMIIeHHE c | [Ipaktuueckas padota Ne30 | Beimonnenue
reOMETPUUECKUMU [IpeoOpa3zoBanus napanieabHbIX
mpeoOpa3oBaHUs rpaguKoB. MPOCKTHPOBAHHM.
MIPOCTPAHCTBA: [Inomanp
NapajuleIbHBI  TIEpEeHoc, OpPTOTOHATILHOU
CUMMETpUs IIPOCKIIHH.
OTHOCUTENBHO Uzo0paxxenne
TJIOCKOCTH. MPOCTPAaHCTBEHHBIX

turyp.

38. | Tekymmit [IpakTuueckas pabora Ne | BeimonHeHue

KOHTPOJIb 31 napauIeIbHBIX

IIpusma, nupamuaa M uUX | IPOSKTHPOBAHUM.

COCTaBJIAIOIIHNE. [Inomane
OpPTOTrOHAJIBHOU
MIPOEKIIUH.
Nzobpaxenne
MIPOCTPAHCTBEHHBIX
duryp.

39. | Texymmuit Konrtponbnas pabora N7

KOHTPOJIb
40. | Texymmit PacnoznaBanue Ha uepte- | IIpakTuueckoe 3aHATHE | BhINOnHEeHue
KOHTPOJIb Kax u momenax | Ne32 napa’suliesIbHbIX
Pas3In4IHBIX ciyyaeB | Haxoxxnenue IUIOIA/M | IPOEKTUPOBAHUI.
B3aMMHOTO MTOBEPXHOCTH ten | [Inomanp
pacmoI0KeHHS BpaleHusl. OpPTOTOHATILHON
NOBEPXHOCTH U Tel MPOEKIHH.
BpallCHUH, Nzobpaxenne
apryMEeHTHPOBaHUE CBOMX MIPOCTPAaHCTBEHHBIX
CYXKICHHIA. duryp.
41. | Texymmit Pacno3naBanue Ha uepte- | [IpakTuueckoe 3aHsATHE | BhInosHeHue
KOHTPOJIb Kax u momensax | Ne33 napa’juiesIbHbIX
pa3IUYHBIX cinydaeB | M3o0pakenue MPOEKTUPOBAHUH.
MPOCTPAHCTBEHHBIX npocTpaHcTBeHHbIX ¢uryp | [lnomans
¢buryp u CEUCHMH, | U TIOCTPOCHHUE CEUCHUH. OpPTOrOHAJILHOM
apryMEeHTHPOBaHUE CBOMX MIPOEKIINH.
CYXKJICHUH. Nzobpaxenue
MPOCTPAaHCTBEHHBIX
duryp.

42. | Texymmit Pacno3naBanue Ha uepre- | IIpakTuueckoe 3aHsATUE | BeINONIHEHME

KOHTPOJIb Kax u Mozensax | Ne34 napajieNbHbIX
pa3IMUHBIX ciydaeB | Beruncienue muiomaneil M | IpoeKTUPOBaHUIA.
IIPOCTPAHCTBEHHBIX 00BEMOB. IInomane
¢uryp, OpPTOTOHATILHOU
apryMEeHTUPOBAaHUE CBOMX MPOEKLUU.
CYXKICHHH. Nzobpaxenne

MIPOCTPAaHCTBEHHBIX
uryp.

43. | Texymuit PacnioznaBanme Ha uepte- | IIpakTHueckoe 3aHsTHE | BhImonHeHue

KOHTPOJIb Kax u Mozensax | Ne35 napasiebHbIX
pa3InyYHBIX ciydaeB | Bemmonnenue JOeHCTBUH | IPOEKTUPOBAHUIA.
MIPOCTPAaHCTBEHHBIX HaJ BEKTOpaMH. [Tnomane
¢uryp, OpPTOTOHAIBLHOK

apryMEeHTHPOBAaHUE CBOMX

MIPOCKITUH.




CYKJICHUH. Nzobpaxenne
MIPOCTPAHCTBEHHBIX
uryp.

44. | Texymuit Pacno3naBanue Ha uepre- | IIpakTudeckoe 3aHATHE | BhINONHEHue
KOHTPOJIb Kax u Mozensx | Ne36 TapajuIeIbHBIX
pa3IMYHBIX cinydaeB | HaxoxneHue CKalsIpHOTO | IPOEKTUPOBAHMIA.

CKaJISIPHOTO MIPOM3BEIEHUS] BEKTOPOB. [Inomanp

MIPOU3BEJICHUS] BEKTOPOB, OpPTOTOHATILHOU

apryMEeHTUPOBAaHUE CBOMX MIPOEKIIHN.

CYXKICHHA. Uzobpaxenne
MPOCTPAaHCTBEHHBIX
turyp.

45, | Texymmit Koutponbhas pabora Ne 8
KOHTPOJIb
46. | Texymmuit PacnoznaBanue Ha uepte- | [IpakTrueckue 3aHATHs | BeinosHeHue
KOHTPOJIb Kax u mozenax | Ne37 MapaieIbHbIX
pa3IN4YHBIX ~ MHOXECTB, | Pemenne 3a1a4 Ha | MPOEKTHUPOBAHHH.
apryMEeHTHPOBAaHUE CBOMX | MHOXECTBA. [Tnomane
CYXKIECHUH. OPTOTOHAJILHOM
47. | Ilpomexyto | TpeboBanus K | OueHouHBIe CpeAcTBa s | IPOCKLUU.
YHas pe3yiapTaTaM ~ OCBOEHHSA | IPOBEACHUA Uzobpaxkenne
aTTecTanus | yueOHOM  JUCHMILIMHBI | IPOMEXKYTOYHOM MIPOCTPAaHCTBEHHBIX

«MaremaTHKa» B | aTTECTAllMU ¢buryp.

cootBercTBUH ¢ PI'OC

CpeIHero o0r1ero

o0pa3oBaHusI oT
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Kontponbaas padora Nel

1 BapuanT

1.Pemure ypaBHEHUS: a) 6(5-3x)=-8x -7, 6)2x—x>+3=0.
(2 bamna)
{—x+4y:—25 3y—x=10
2. Pemnte cucreMy ypaBHEHHIA: a) ; 0 { 2 .
3x—2y =30 Ve —xy =12
(2 bamna)
3.Pemnte HepaBeHcTBa:(20amma) a) 2(x-4)<9x+20 6).‘[.’: —3x+2=0
4.Pemute cucreMy HEpaBCHCTB: a){EI —2<5x—15 ) { o2 ? —6
3x = 5x —10. 12—-3x-<10

(2 bamna)

5. Pemmute 3amauy:(3 Oamra) a)llnarta 3a tenedon cocrapiser 220 pyOneit B mecsai. B ciaenyromem
rogy oHa yeenuuuTca Ha 10%. Ckombko pyOneil mpuaércsi miaTuTh €XKEeMECcSYHO 3a TeledoH B
cieayromeM romay?

0)Teroxon 120 kM IpoxXoauT 3a 5 4 IPOTHB TeueHus peku u 180 kM 3a 6 4 o Tedenuto. Haiimure
CKOPOCTh TEUCHHS PEKH H COOCTBEHHYIO CKOPOCTH TEILUIOXOA.

2 BapuaHT
2

Pemmnre ypaBHEHUS: a) 4(2 - 3x) =-7x + 10; 0) 3x—x"+10=0.
(2 bamna)

. 4x—y =11 x? -3yt =24
Pemmte cucremy ypaBHEHWUIA: a) ; 0)

6x—2y =13 2y —x=-7
(2 6amma)
3. Pemnre HepaBeHCTBA! a) 3(3x-1)>2(5x-7); O +4xr+3=0
(2 6amma)
4P .H){4K— 1<6x+14, ﬁ){—ln+5xf =14
. Periure cucteMy HEpaBEHCTS : x> 2x — 9. Sx—21 < -1

(2 6amma)

5. Pemmte 3amauy:(3 Oamra) a)llnarta 3a tenedon cocrapmser 360 pyOrneit B mecsi. B ciemyromem
rogy oHa ysenuuurcs Ha 4%. Ckosbko pyOned npuaércsi MIaTUTh €XEMECSYHO 3a TenedoH B
ciemyromeM romay?

6)Temmoxox 10 kM mpoxoauT 3a 14 15 MUH TIPOTUB TEUECHHS peKHU B 9KM 3a 45 MUH 110 TSUCHHUIO.
HaiinuTe ckopocThk TeUeHUs peKU U COOCTBEHHYIO CKOPOCTD TEIJI0X0/1a.

OTBeTHI:
Bapuanr 1
1 2 3 4 5
a 0 a 0 a 0 a 0 a 0

3,7 | -1;3 ((7;-4,5) ((1'1?5)) [-4;+0) | (1;2) | (-6,55] @ [2;t0) 242 27xkm/4a;3kM/a

Bapuanrt 2
1 2 3 4 5

a| 6 a 0 a 0 a 0 a 0

04 -25 @457) 223 BIR) |11y [314] | [Bite0) | (w0-4] | 3744 | 10kw/a2inf

(5;-1)



KPUTEPUM OLEHKU
BCET'O — 5 3amanunii. Hausriciiee Koin4uecTBO 0aIIoB
11 6amwios — 100 %

0-5 6amnos
6-7 6auIoB
8-9 6amioB
10-11 6amnoB

«2»
«3»
«4y»
«5»



Kontposannasi padora Ne 2
Bapuant-1
Haiinure 3Hauenune BeIpaxKeHUA:

»4x 81z  §)27 :+Y—37

Yrpocture BeIpakeHHE:

4 3
1 1 = =
- —— — }fa *}Ffs
a] bz * b e; CJ‘J n
va
Pemnre ypaBHEHUS:
a)yx+2 o)V3x—2=4—x
- 1 1
- 1 = =
VYIpocTuTe BHIpAXKEHHE U BHIYMCIIUTE ero 3HaueHue: 1 64 + I:;] 3+ 1252,
c—9
Coxkpature apoOb: —T
cZ+3
Bapuant-2
i _i 5 -
Haiigute snavenne opaxerns: @) D * 162;  §) 647z » 3/ —2°
YrpocTure BeIpaKeHUE:
3 3
1 1 £ =
- _— —_— KAxxZ
a) az*a s; 0)—
x4

Pemnre ypaBHEHUS:

a)vx—1=2; B)V3x+1=x—-1

2 3 1
= 1.2 1
YIpocTHTE BHIPAKEHNUE M BEIMHCIINTE ero 3Hauenne: 82 + (E] s+ 252,

1
bz
b—16

Coxkparute ApoOb:

Kpurepuu oneHku:

OtmeTka «3» (YI0BICTBOPUTEIBHO) CTABUTCS 3a JIIOOBIC 4-5 BEPHO BBINOJIHEHHBIX IIPUMEPOB.
OtMmeTKa «4» (XOpOI0) CTaBUTCS TIPU BEPHOM BBITIOIHEHHUH JTIOOBIX 6-7 IPUMEPOB

OtMeTka «5» (OTIAMYHO) CTABUTCS 3a BCE 8 BEPHO BBIIIOJHEHHBIX IIPUMEPOB.



Kontpoannasi padora Ne 3
Bapuant 1

1. Pemmte ypasrenns: @) logs(2x —4) =2
o) lg’x+1gx—2=0
8) log, (x*-4x+2)=1

2. Pemmre Hepasencrsa: 10g1(4x — 2) < log:(3x + 1)

3.pr00TI/ITe BBIPA’XXCHHUC U HaflI[PITC 3HAYCHUEC X:

lgx =1g12—1g3 +1g7* — lg14

Bapuanr 2
1. Permte ypasrenns: @) 10og,(3x +1) =3
6)lgx+2lgx—8 =0
B)loga (x* —9x+1)=10

2. Pemute HepaBeHCTBA: lﬂgilfo —1)> log:(2x + 3)

3.YopocTuTe BeIpa)KeHUE U HAWJUTE 3HAYCHUE X:

lgx =1g8+1g5h* —1g10 —1g2

Kputepuu onenku:
Otmetka «3» (yOOBIETBOPUTEIHHO) CTABUTCS 3a J00BIE 3 BEPHO BBIITOJHEHHBIX IPUMEPOB.
OtMmeTKa «4» (XOpOIo) CTABUTCS TIPY BEPHOM BBITIOITHEHHUH JTIOOBIX 4 IPUMEPOB.
OtmeTka «5» (OTJIIMYHO) CTAaBUTCS 32 BCE 5 BEPHO BHITIOJIHEHHBIX IPUMEPOB.



Koutpoannasi padora Ne 4
BapuanT 1

Onpenenuts 3HaKK QyHKIMIL: S111 290% cos 107°% tg25 0°.

Haiitu 3HaueHus Apyrux Tpex OCHOBHBIX TPUTOHOMETPHUYECKHX QPYHKIMM, ecau sina=-0,6; n<a<3m/2

2C0s’ a *tga
cos’a —sin?a

cos 15%c0s30% —sin15 =sin30”

gin 60%c0515%—cos60 % =5in15"

=192a

JoxaxuTe TOXKAESCTBO: a)

sin7a+sinia

VYopocture: ————————
p cos7a+ecosda

sin( 7 — ) *sin( —«)

YrpocTure BeIpaKeHUE: 3T
cos(7 —a)*cos(-a)

N306pasute cxemaruuecku rpaduk GpyHkimu Y = COS X — 2

\ X x 1
Pemnre ypaBHenwus: a) sin (E + E) =3

6) COS 3x — 1,ff§= 0
B) sin x =0,3

1
Pemmre HepaBeHCTBO: COS X < .

Pemire ypaBHeHus: a) tgzx +3tgx —4 =0
Bapuanr 2
Onpenenuts 3Haku dynkuuit: $in205% cos300° tg 165°,

HaiiTi 3Ha9eHUs IPYTUX TPEeX OCHOBHBIX TPUTOHOMETPHUYECKUX QYHKIUH, ecn cosa=-3/4; n<a<3m/2

cos® B—sin®

Esiﬂzﬁxczgﬁ # t&zﬁ =1

JlokaxuTe TOXKAESCTBO: a)

gin 75%+sin15"” —

———=4/3
cos15%—cos75" v

FinZx=cosx+cosix=siny

Vupocrture:
p coshxscns2x+sinbxssinlx

sin(—a) * ctg(—a)

YrpocTure BeIpaKeHUE:
cos(2r —ax) * tg(% +a)

HN306pasute cxeMarnyecku rpaduk Gpynkuuu Y =Sin X + 2

x = ]
Pemnre ypaBHeHus: a) COS (% — ;) = 1‘?
6) sin2x —42 =20

B) cosx = 0,4

. 1
Pemmte HepaBeHcTBO: 51N X = 2

Pewure ypaBHeHust: a) Ctgzx —4dctgx +3 =0



Kputepuu onenku:

OtmeTka «3» (YIOBICTBOPUTEIBHO) CTABUTCS 3a JIFOOBIC 5-6 BEPHO BHIMOIHEHHBIX IPUMEPOB.
OtMmeTKa «4» (XOpOIIIo) CTABUTCS MIPU BEPHOM BBIITOJIHEHUH JTFOOBIX 7TIPUMEPOB.

OtMeTKka «5» (OTIUIHO) CTABUTCS 3a BCE 8 BEPHO BHITIOJHEHHBIX TTPHUMEPOB.



Koutpoannasi padora Ne 5

@) 321 =81

5 45t — 2+ 4% = 56

B)3”(—3)(—?'2 =0

2. Pemute HepaBEeHCTBA! .
» G =4
50,62 ¥4 > 1

3%t7 =9

2x+2;_u—4‘ =1

Bapuant 1

1. Pemure ypaBHeHUS:

3.Pemure cucteMy ypaBHEHUS: {
Bapmuanr 2

@) 531 =125

6)3_r+1 — 2% 3.r—1 =21
52 —6+5%+5=0
2. Pemute HepaBeHCTBA:

3* =1
a) 3

6) 2'1x2+'}'x < 1

1. Pemnre ypaBHeHUS:

6°*Y =36

3. Pemnre cHCTEMY ypaBHEHHUS: {3X Hay+l — q

Kpurepuu oneHku:

OtmeTKa «3» (YI0BICTBOPUTEIBHO) CTABUTCS 3a JIIOOBIC 3-4 BEPHO BBINOJIHEHHBIX IPUMEPOB.
OtMmeTka «4» (XOpOII0) CTaBUTCS PU BEPHOM BBHITIOJTHEHUH JTFOOBIX 5 PHUMEPOB.

OtMeTka «5» (OTIAMYHO) CTABUTCS 3a Bce 6 BEPHO BBIIIOJIHEHHBIX IPUMEPOB.



Kountpoannasi padora Ne6

1 BapuaHT

1) HaﬁI[I/ITC Fl:IepBI)IC MIECTh YICHOB ITOCICI0BATCIbHOCTH [:G,ﬂz}z,CCJ'H/I

T
20 =20y S e
0)ai=1, ay.q =a,+2 0)a4=2, Quq = ay +1

2) Beruncnure npenensl QyHKINN:

1) li 3x+2

im,_.——

2=3 4y 3
4x® +5x—1

-1 2x% +x—1
x%—8x+15

x%—325

2) lim,,
3) “m.x—:S

10x*—gx®+3
Sat+3a 45

4) lim,_,..
3. Haiinure npousBoanyto GpyHkmmii:  a) f(x) = 5x*4+3x 47
6) f(x)=%— 24x + 7
B) f(x) = (4x — 1)?
r) f(x) =/ (2x% + 3
ry

4. Haiinute 3Hauenne nmpou3BoaHo# Gpynkumu: f(x) = 3cos2x, npu X=Z

5. Haligure 3HaueHne npon3BoiHON QyHKIMH: f(X) = 1+2x’ npu x=1 ; x=0

6) Beruncnure uHTErpa:

2) [ (4x® —x + 5)dx

) [, 5 dx

7) Jas gynxumn f (x) = 3sin (x) maiinure mepBOOOPa3HYIO, rPadUK KOTOPOIi MPOXOIUT YEPE3
TOYKY A(g; 2).

8) Brruncnure, npeaBapUTENbHO CAETIaB PUCYHOK, IJIOMAAb (PUTYpPhl, OrPaHUYCHHON JINHUSIMU:
y=x2; v=0 x=1, x=12

Vv =2c05x; x= g; x=0; y=20

9)B simyke HaxoAsTCs Wapkl ¢ Homepamu 1, 2, 3, ..., 25. Hayraa BeiHuMaroT onuH map. Kakosa
BEPOSITHOCTh TOTO, YTO HOMEP ITOTO mapa OyJeT NpOCThIM YACIOM?

10)B ypHe nexat 2 y€pHBIX, 3 KpacHbIX, 9 3en€HbIX, 6 CHHUX mapoB. 13 He€ Hayran BEIHUMAIOT |
map. KakoBa BEpOSITHOCTB TOTO, UYTO OH HE YEPHBIN?

11)/1Ba 0XOTHHKA CTPEISIOT OAHOBPEMEHHO W HE3aBUCUMO APYT OT Apyra Mo MUIIeHH. BeposTHoCcTh
nonaianus B MuieHs pasaa 0,7 u 0,8. Haiinnute BeposSTHOCTH TOTO 4TO 002 OXOTHHKA MOMAIYT B
MUIIIEHB.

12)B ypue 3 Oenbix u 7 KpacHbIX KyOukoB. Hayran BeiHMMaioT onuH KyOuk. Haiinnte BeposITHOCTD
TOTO, YTO U3 U3BJICYEHHBIX KYOUKOB MEPBBIM ObLT OETIbIH, 8 BTOPHIM KPACHBIN.

Bapuanrt 2
1) Haiiute nepBble MIECTh YIEHOB MOCIEN0BATENLHOCTH (@, ) eciu
2

a) @n = n+2



0)a4=2, Ay = ay+1
2) Beruncnurte npenensl QyHKINN:

1) li 2x+1
im,_,,——
*=Z 5y
2) li Ixt+x-2
im, 4 ——
X1 502 ax—1
i 3xt —Ba+d
im, »——
) MMy Sx% —14x+8
o i Sa® +dxt-1
im,_,.————
) X ax® —px+3

3. Haiiaute npousBoanyto pynkimii:  a) f(x) = 7x ® _2x + 10
6) f(x):%-i- 4x — 4
B) f(x) = (3x — 2)4
) fx)=/(x¥ — 1

. T
4. Haiinmute 3Hauenue npon3BoaHoi pynkuun f(x) = 2sin3x, npu x=2

Bx+1
5. Haiinure 3Ha4enne nmpon3BogHON (yHKIHH f(X) = 1 mpu x=1 ; x=0

+3x
6) Beruncnure uHTErpa:

2a.2

a) flz[ix +x —4)dx
X

b) J©, = dx
7) st pyrxmn f(x) = 2c0s (x) naiigure neppooGpasmyro, rpaduk KOTOPOil IPOXOTHT depes
Touky A(T; 1).
8) Brruncnure, npeBapUTENbHO CAETaB PUCYHOK, IJIOMAAb (PUTYPBI, OTPaHHYCHHOW JIMHUSIMU:
y= 2x% x=1, x=3; y=0
y=12sinx; x=0;, x= g; y=0
Kpurepuu oneHku:
Otmetka «3» (yIOBIETBOPUTENIHHO) CTABUTCS 3a JI0ObIEe 3-4 BEPHO BBINOJIHEHHBIX IPUMEPOB.
OtMeTKa «4» (XOpOIl0) CTABUTCS TIPU BEPHOM BBITIOITHEHHUH JTIOOBIX 5-6 IPUMEPOB.
OtMeTKa «5» (OTIAMYHO) CTABUTCS 3a BCE 7 BEPHO BBIIIOJHEHHBIX IPUMEPOB.
9) B ypHe siexxat 3 4€pHBIX, 2 KPACHBIX, 6 3eNEHBIX, 9 CMHUX KyOuKOB. M3 Heé Hayra BHIHUMAIOT |
Kyouk. KakoBa BepoATHOCTb TOTO, UTO OH HE CUHHI?
10)/171s1 curHanmM3auy yCTaHOBJIEHHI J1Ba HE3aBUCUMBIX JIaTYHKa. BepoaTHOCTh TOTO, 4TO
cpabaTsIBaeT MepBHIiA NaTdukK, paBHa 0,97, uTo cpabaTeiBaeT BTOpOH, paBHa 0,95. HaliT BeposSTHOCTH
TOTO, UTO CPabOTArOT 00a JaTYUKA.
11)B ypre 2 Oenbix u 5 KpacHbIX mIapoB. Hayraa BeiHUMarOT oauH 1map. Haliaute BeposSsTHOCTE TOTO,
YTO M3 U3BJICUEHHBIX IIAPOB MEPBBIM OBLT KPACHBIN, a BTOPBIM O€IbIH.
12)13 30 KHUT, CTOSIIMX HA TOJIKE, 5 Y4eOHUKOB, a OCTalIbHBIE XYy 10KECTBEHHBIC TIPON3BEACHHUS.
Hayrag 6epyt ¢ monku ogHy KHUTY. KakoBa BEpOSITHOCTH TOTO, YTO OHA HE OKaXXeTcs yueOHUKOM?

Kpurepun onenku:

OtMmetka «3» (YIOBIETBOPUTEIHHO) CTABUTCS 32 JIFOOBIC 6-7 BEPHO BHITIOJIHCHHBIX 38 IaHHUM.
OtmeTKa «4» (XOpOIII0) CTABUTCS TIPU BEPHOM BBITTOJIHEHUH JIO0BIX 8-10 3amanuil.
OtMeTKa «5» (OTIAMYHO) CTABUTCS MPH BEPHOM BBINOJIHEHUH JIOOBIX 11-12 3amaHuid.



Koutpoannasi padora Ne 7
Bapuant 1

1) Haiigure 60Kk0BOE peOPO MPABUILHOMN YETHIPEXYTOJIbHON MUPAMHUIBI, Y KOTOPO#l CTOpOHA
ocHOBaHMs 8 M, a BeicoTa 10 M.

2) B npsMoyronsHOM mapauieNienuIe/ie CTOPOHbI OCHOBAHUS 5 M, 12 M, a inaroHalib HAaKJIOHEHA
K IDIOCKOCTH OCHOBaHUS oA yriaoM 30°. HaiinuTe: ero BBICOTY

3) Tlo cTropone ocHOBaHUs 3 CM U OOKOBOMY peOpy 6 CM, HaiiuTe TUaroHasb MpaBHIbHON
YETHIPEXYTOJIbHON TPU3MEI,

Bapuant 2

1) Haiigure quaroHaib NPsIMOYTOJIBHOTO MapalIesIeUIe/a, €CIIH CTOPOHBI €T0 OCHOBAHUS 3 CM,
4 cm, a BeIcOTa 10 cM.

2) B npaBrIbHOM YETHIPEXYTOILHON MUPaAMHUJIE CO CTOPOHON OCHOBAaHUsI 8 M, OOKOBasi rpaHb
HaKJIOHEHA K TJIOCKOCTU OCHOBaHHUsA NoJ yriioM 60°. Haliaute BbICOTY MUpaMUIBL.

3) OcHoBaHuE MPSIMOTO MapaUIeIeHIe/a - MPSIMOYTOJIbHUK CO CTOpOHaMHK 8 ¢M, 6 cM. Bricota
paBHa 9 cMm. Brluucnure quaroHainb napajuielienumesa.

Kputepuu onenku:

Otmertka «3» (yIOBIETBOPUTENIHHO) CTABUTCS 3a JIE000€ | BEPHO BHIIIOJIHEHHOE 3aJaHHE.
OtMeTKa «4» (XOpOI0) CTaBUTCS MPU BEPHOM BBHITIOJTHEHUH JTIOOBIX 2 3a/IaHHM.
OtmeTka «5» (OTJIIMYHO) CTAaBUTCS 3a BCE 3 BEPHO BHITIOJIHEHHBIX 3aJaHUM.



Koutpoabnast padora Ne 8

Bapuant 1

1) Tlo cropone ocHOBaHHS 3 ¢M 1 OOKOBOMY pebpy 6 cM, HalIuTe OOKOBYIO MOBEPXHOCTh U
00BeM PaBUIIBHON YETHIPEXYTOIBHON TTPU3MBI.

2) OcHOBaHHEM HPAMUIIBI CIY)KUT IPAMOYTOJIBHBIA TPEYTOIbHUK ¢ KaTeTaMu 12 cM u 16 cm.
Kaxnoe 6oxoBoe peOpo mupaMuabl HAKIIOHEHO K IUIOCKOCTH €€ OCHOBaHMs oA yriiom 60°.
Haiinure 00beM TUpaMuIbL.

3) O6pa3syrorias KOHyca paBHa 8 CM, YToJI IPH BEPIIHHE 0CEBOro cedeHust paseH 60°. Haiiaure
00BbEeM KOHYCa U €r0 OOKOBYIO TOBEPXHOCTb.

4) HaiiguTe ruoniaab NOBEPXHOCTH U 00BEM LIapa ¢ AUAMETPOM 4 CM.

5) TIpsIMOYTOJIBHUK C O CTOPOHAMH 3CM ¥ 4 CM BpaIlaeTcsi BOKPYT Oosblieii ctoponsl. Haiimure
TUTOIA/b TIOJTHOM MOBEPXHOCTH M 0OBEM MOTYYCHHOTO TeJla BpaIlleHHS.

Bapuanr 2

1) OcHoBanue IPSAMOro Mapasuie/ienuIe/a - mapauieiorpaMM CO CTOpOHaMH 8 cM, 32 cM u
ocTpeiM yTiaoM 60°. BeicoTta paBHa 9 cM. Beruuciante 60KOBYIO MOBEPXHOCTh U 00BEM
napaesenumnesa.

2) OcHOBaHHEM IHPAMUIIBI CIY)KUT TPEYTOJBHUK CO CTOpOoHaMH 5 cM, 12 cm, 13 cm. Kaxmoe
00KOBOE peOpO MUPaMHUIBI HAKIIOHEHO K TUIOCKOCTU €€ OCHOBaHUs 1o yriioM 45°, Halinurte
00bEeM THpaMHUIBL.

3) Haiinute 00beM U GOKOBYIO MOBEPXHOCTh KOHYCA, TMAMETP OCHOBAHUS KOTOPOTO PaBeH 4 cM,
a yroJj NpH BeplUIMHE 0CEBOTO ceueHus paseH 90°.

4) HaiiauTe muonaab NOBEPXHOCTH H 00BEM HIapa ¢ AUAMETPOM 6 cM

5) TIpsIMOYTOJIBHHUK C O CTOPOHAMH 4 CM M 5 CM BpamaeTcst BOKPYT MeHbIel ctoponbl. Haiiaure
IUIOIIA/b HOJTHOM MOBEPXHOCTH U 0OBEM MOTYUCHHOTO TeJla BPaLCHHUS.

Kputepuu orenku:

Otmetka «3» (yIOBIETBOPUTENIHHO) CTABUTCS 3a JIOObIE 3 BEPHO BBHIMOJIHEHHBIX 3a1aHHUH.
OtMeTKa «4» (XOpOI0) CTABUTCS TIPY BEPHOM BBITIONTHEHHUH JTIOOBIX 4 3aJaHHH.

OtMeTKka «5» (OTIUYHO) CTABUTCS 32 BCE 5 BEPHO BBITIOTHEHHBIX 3aJaHUM.



IIporpamma npoBeaeHusi MPOMEKYTOYHOM aTTecTalluM
no bJ1.06. MaremaTuka
1. O0mue no0KeHUs

Lenpro mpomexxyTtounoit arrectamum o auciuiuimHe bJI.06. Matemarnka: anrebpa u
Hayaja MaTeMaTHYECKOrO aHajlu3a SIBISETCS OLIEHKA CTENECHH COOTBETCTBHUS KaueCTBY OOpa30BaHUS
ctyaentoB TpeboBanusam OI'OC COO.

[Ipottenypa mpomexyTodnoii arrectanmu 1o gucnumimae bJ.06.  MaremaTnka
paspabaTeIBaeTCs aKaJeMHell caMOCTOSTEIbHO M JTOBOAMTCS A0 CBEAEHHS OOYy4YarOLIMXCS B TCUCHHE
NEePBBIX JBYX MeCALEB OT Havajna oOydeHus. lIpomexyTodHas aTTecTaunusi MPOBOJAHUTCS B BHIE
JK3aMeHa.

Jns mpoBeleHnsT INPOMEXYTOUYHOHW aTTECTalMd OOydYarOIIMXCs IPENoJaBaTelIeM CO3JaHbl
(OHIBI OLICHOYHBIX CPEACTB.

Pesynprathl sx3amena oOyuwaromiuxcsi ukcupyrores ouenkamu. OLeHKa — 3TO pe3ysbTar
mpolecca OLEHHMBaHUs, YCIOBHO-(GOpMaibHOE (3HAKOBOE), KOJIMYECTBEHHOE BBIPAKCHUE OLICHKH
y9eOHBIX TOCTIKEHHIA, 00yJarommxcs B nudpax, OyKBax WU HHBIM 00pazoMm.

OHCHKa KadyecTBa IIOAIOTOBKHU 06yqafou11/1xc5{ M BBIITYCKHUKOB OCYHICCTBIIACTCA B ABYX
OCHOBHBIX HAIIPaBJICHUAX:

- OLICHKA YPOBHsI OCBOEHHS IIPOTPaMMHO-Y4e0HOr0 MaTepuaia,;

- OIICHKA KOMITETEHITMI 00yYJatonuXCsl.

YpoBeHb OCBOCHHMSI TMPOTPAaMMHO-Y4eOHOTO Marepuana B aKaJeMHH (QUKCHPYIOTCS
CJIeTyFOIIAMH OIIEHKAMHU: «5» (otmmuHO), «4» (xopomio), «3» (YHAOBIETBOPUTENBHO), <«2»
(HEyIOBIETBOPUTENBHO), «1» (TJI0X0), «3a4TEHO», «HE 3auTeHO». JlomyckaeTcsi cCOKpalleHue CIIOB:
«OTILY, «XOP.», KYIAOBIL.», «HEYTOBILY.

Onenka «5» cTaBUTCA B Ciy4ae, eclid OOydYaloUIMiics WCYEpIBIBAIONIE 3HAaeT BeCh
IPOrpaMMHO-Y4EOHBI MaTepuasl, OTIMYHO IOHMMAaeT M MPO4YHO ycBoms ero. Ha Bompocel (B
mpeaenax IporpaMMbl) JaeT MpaBUIBHBIC, CO3HATEIBHBIE W YBEPEHHBIC OTBETHL. B pazmuyHBIX
MPAKTHUYCCKUX 3aJJaHUAX YMCEET CaAMOCTOATCIIbHO IMOJIB30BATHCA MOJTYUCHHBIMU 3HAHUAMMU. B YCTHBIX
OTBETax M NHCBMEHHBIX paboTax IOJIb3YETCS JIMTEPATYpPHO MPABUIBHBIM SI3BIKOM M HE JOIMYCKaeT
OINOOK.

Onenka «4» craBUTCs, eciau O0y4aroIIuiics 3HAeT BECh TPeOyeMbIil MporpaMMon y4eOHbIH
MaTepHaj, XOpOLIO IOHMMAaeT, M MpOYHO ycBowi ero. Ha Bompocwl (B mpepenax Nporpammsl)
oTBe4aeT 0e3 3aTpyAHEHUH. YMeeT NPUMEHAThH MOJIyYeHHbIE 3HAHMS B MPAKTUYECKUX 3aJaHusix. B
YCTHBIX OTBETax IMOJB3YCTCA JUTCPATYPHBIM SA3BIKOM W HE ICJIACT FPY6BIX omrOoK. B mucpMeHHBIX
paboTax AOMYCKAaeT TOJIbKO HE3HAUUTEIIbHBIE OLINOKH.

Onenka «3» cTaBUTCS, €CIAM OOYYAIOLIMHCS 3HAET OCHOBHOW IPOrpaMMHO-y4eOHBIN
marcpual. HpI/I IMPUMCHCHUHA 3HAaHUM Ha IMPAKTHUKE HUCIBITBIBAET HCEKOTOPLIC 3aTPYAHCHUA U
NpeoJIoNieBaeT WX C HeOOJNBIOW MOMONIBIO MperoaaBaTens. B yCTHBIX OTBeTax JOMYCKaeT OLIMOKH
IIPY M3JI0’KEHUH MaTeprana 1 B IOCTPOCHUH peud. B nmrucbMeHHbIX paboTax genaeT omuoKy.

OneHka «2» CTaBUTCS B Cliydae, Korja y oOydarolierocs oOHapy)KMBaeTCs HE3HaHHE
OOJIBIIION YacTH ImporpaMMHOT0 MaT€puajia, OTBEYACT, KaK MpaBUJIO, JIMIIb ITPU MOMOINN HABOIAIINX
BOIPOCOB MpeNojaBareis, HEyBEPeHHO. B MHChMEHHBIX paboTax IONMyCKaeT dYacTele W TpyOble
OIINOKH.

Onenka «1» cTaBUTCS B Cilydae, Korja y o0ydaromerocsi 0OHapyXKMBaeTCs MOJHOS HE3HAHUE
MPOXOIUMOTr0 MPOrpaMMHO-Y4e0HOT0 MaTeprania.

JJ1st OLIEHKH KOMITETEeHLINH, 00y4aroImuXxcst HCIOIb3yeTCsl JUXOTOMUYECKask CHCTeMa!

0 — orleHKa OTpUIaTENbHAS, KOMIIETEHIIUS HE OCBOCHA,

1 — omieHKa MOJIOKUTEbHAS, KOMIIETEHIIUSI OCBOCHA.

CdhopmMupoBaHHOCTh OOLIMX KOMIIETEHIUMH MPH MPOBeIeHHH dK3ameHa 1o yyeOHomy B/1.06.
MareMaTrka poBepsieTcst ITyTeM HaOJII0ICHHS.

Ox3ameH no yueOHoMy mpeamery BJ[.06. Matemarrnka mpoBOANTCS HETIOCPEICTBEHHO TOCHE
3aBepILEHHUS OCBOCHHUS POrPaMMBbI JUCLIUIUINHEL.

Onenka, momy4eHHas: 0Oy4JaroIUMCs Ha SK3aMeHe, SIBISIETCS ONpeAessIIoneii He3aBUCUMO OT
HOJIy4E€HHBIX B CEMECTPE OLICHOK TEKYILET0 KOHTPOJIsl yCIIeBaEMOCTH.

O1eHKH 3a 3K3aMEH 3aHOCATCS B 3a4€THO-9K3aMEHAIlMOHHYIO BEJOMOCTh, 3a4E€THbIE KHIKKU
00yyaromuxcs, KypHail yyeTa 3aHsITHH.



Ecnu cTyzmeHT He SBWICS Ha SK3aMEH, HE3aBHCHMO OT HNPUYUHBL, B BEJIOMOCTH yKa3bIBaeTCS
«HE aTTECTOBAHY.

[lpy HamMuuMu YBaXKUTENBHBIX MPHYMH, C Ppa3pelieHUs pPEKTopa aKaaeMHH, KOTOpOe
oopmiIsieTcsl NpUKa30M, OOyuaroleMycss MOKET OBITh pa3pelleHa AOCpOYHas clada JK3aMeHa B
COOTBETCTBHH C YTBEP)KIACHHBIM WHUBHIYaIbHBIM IITIAHOM.

[lpn HamMUuM yBaXWTENBHBIX IPUYMH, C pa3pelieHUs peKTopa akKaJeMHH, KOTOpoe
odopmIsieTcsl pUKa3oM, oOydalomeMycss MOKET ObITb MpojuieHa (IlepeHeceHa Ha APYTHe CPOKH)
cllada 5K3aMeHa B COOTBETCTBHU C YTBEPKACHHBIM MHIMBU/TYaTbHBIM ITAHOM.

OOyuatomuiics, He COTJIACHBI C pe3yJbTaTaMU HK3aMeHa, MMEeT IPaBO Ha IEPecMOTp
pe3yIbTaTOB Ha OCHOBAaHUM 3asBJCHUSA. B 3TOM ciydae mpHKa3zoM peKTopa CO3IaeTcss KOMUCCHS IS
pelIeHNs] CHOPHBIX BOMPOCOB. PemieHne KoMuCCHE 0pOPMIISIETCS TPOTOKOJIOM, KOTOPBIHA JTOBOIAHUTCS
710 CBEICHHS, 00yJarOIIerocs U MpenoaaBaTels.

2. llopsinox mpoBeaeHust IK3aMeHa
0 y4eOHOMY TIpeIMETy
b.06. MaTtemaTnka

Ok3aMeH — 3T0 (opMa OIEHKM 3HAHWH, YMEHHH M TPAKTHYECKOI'O OIbITA, HABBIKOB
CaMOCTOSITETIbHOM pabOoThl, CIIOCOOHOCTH MPUMEHATh UX B PELICHUU MPAKTHYECKUX 3a]ad, MPOBEpKa
ypoBHA  Cc(POPMUPOBAHHOCTH OOMMX U  MPOPECCHOHAIBHBIX  KOMIIETCHLMH, IOJyYEHHBIX
oOyJaroluMHcs B Tpoliecce n3ydeHus yueOHoro mpeamera bJ1.06. MaTtemaruka: anreOpa U Havaja
MaTeMaTHYeCKOTo aHaIN3a.

Pacnrcanme 3K3aMEHOB YTBEpPKIAETCsl PEKTOPOM M AOBOJHUTCS O CBEICHHUS IperoaaBareiei
1 00y4aloNIMXCs He MO3/IHEE, YeM 3a JIBE HEAeH J0 Hadalla SK3aMEHOB.

OK3aMeHbl TMPOBOJATCS B TEpPUOJ TNPOMEKYTOUHOW aTTecTallul WIM B CIENHATbHO
OTBEICHHBIC JIHU, YCTAHOBJICHHBIE KaJICHIAPHBIM YYEOHBIM I'paMKOM COIJIACHO YTBEP)KICHHOMY
PacluCaHUIO 3K3aMEHOB.

Ilepen »Kk3aMeHOM TIJIAHUpPYETCS TIPOBEJCHHWE KOHCYJIBTAI[MA 3a CYeT oOlero 4ucia
KOHCYJIbTAlIUOHHBIX YacOB Ha rPYyTITy.

[lepenoc sx3aMeHOB 3amnpelaeTcs. B HCKIIOUNTENBHBIX ClTydasiX OH BO3MOXEH Ha OCHOBAaHUH
MpHKa3a peKTopa aKaJeMuH.

OK3aMEHallMOHHBIE MaTepuajbl, COCTABJIEHHBIE HA OCHOBE AaKTYaJlbHBIX pa3JIEOB U TEM
paboueii mporpammel auctuiuiabel BJ1.06. MaTemarnka oTpakeHsl B (DOH/IE OIIEHOYHBIX CPEICTB.

K »sKk3aMeHauMOHHBIM MaTepHajgaM OTHOCATCS: 3K3aMEHAILMOHHbIE BOMPOCHL, 3aJayH,
CUTYaIlH, TECTHI.

Ha ocHoBe pa3zpaGoTaHHOrO W OOBSBICHHOTO OOYYalOUIMMCSl IIE€PEYHS BOIPOCOB U
NPaKTUYECKUX 3aJad, CHUTYyallli, PEKOMEHIYEeMBIX JUIs IOATOTOBKM K 3K3aMEHY, COCTaBJICHBI
9K3aMEHAIMOHHBIE MaTepUaNbl, COJIepKaHue KOTOPBIX J0 OOYYaroluXcs He JAOBOJUTCS. TecTOBbIC
BOMPOCHI M MMPAKTHUECKUE 3a7jaul HOCST PaBHOILEHHBIN XapakTep.

KonnuecTBo 3aganuil B 5K3aMeHaIMOHHBIX OMUJIeTax ABa.

K Hagamy sx3amMeHa OJIrOTOBJIEHBI CIIEAYIONINE JOKYMEHTHI:

- MporpaMMa MPOMEKYTOYHOMN aTTeCTaIH;

- DK3aMEeHalMOHHBIE OWIIETHI (1 /HITH SK3aMEHAMOHHBIE MaTepHAaIb);

- HarmagHble MOCcOoOMSs, MaTepuanbl CHPAaBOYHOIO XapakTepa, HOPMATHBHBIE JOKYMEHTHI U
00pa3Ipl, pa3pernieHHbIe K UCTIOIB30BAHHIO HA IK3aMEHE;

- KypHas y4yeOHO! TPYIIIbI;

- 3a4€THO-3K3aMEHAI[IOHHAs BEIOMOCTb;

- 3aU€THBIE KHIKKH.

OK3aMeH TpUHUMAeTCd, IperojaBaTeieM, KOTOPBHIM Besl y4eOHBIE 3aHATHSA MO y4eOHOMY
npeametry bJ[.06. Maremaruka. Ha caauy ycTHOro sk3ameHa mpemycMaTpuBaeTcsi He Oojiee OJHOMN
TPETH aKaJeMHUYECKOTO Yaca Ha KaXXAOro oOydaromerocs, Ha cJady MHCbMEHHOTO JK3aMeHa — He
OoJee mecTy akaJeMHUYECKUX YacOB Ha YU€OHYIO TPYIITy.

Ornenka, MoslydeHHas Ha 9K3aMeHe, 3aHOCHUTCS IIPEI0IaBaTeNIEM B 3a4ETHO-OK3aMEHALIHOHHYIO
BEJAOMOCTH (B TOM YHMCIIE W HEYJOBIETBOpUTENbHas). B 3aué€THYI0 KHIKKY HEYZOBICTBOPHTEIbHASL
OLIEHKA HE BBICTABISIETCS. DK3aMEHAIMOHHAs OLCHKAa IO y4eOHOMY NpeAMeTy 3a JaHHBIH ceMecTp
ABJISIETCS ONPEEIIIIOIIE, HE3aBUCUMO OT IOJIyUYEHHBIX B CEMECTPE OLIEHOK TEKYIIEr0 KOHTPOJIS.

[IpucytcTBe Ha »JK3aMeHE TIOCTOPOHHMX JHI 0Oe3 paspeuieHdss PpeKTopa WK €ero
3aMEeCTUTEJIeN He TOoIyCKaeTcsl.



[IucbMEeHHBIH ~ DK3aMEH MPOBOJMTCS OTHOBPEMEHHO CO BCEM COCTaBOM YYE€OHOH TPYIIIIHL
[TucpmeHHBIE paOOTHI BBINOIHIIOTCA Ha OyMare co ITaMIIOM aKaJIeMHH.

OOyuaromuiicsi, UCTIBITHIBAIOIINKA 3aTPyIHEHHsI TPU MOATOTOBKE K OTBETY 1O BHIOpAaHHOMY
OuyeTy, UMeeT MpaBo Ha BTOPOIl OMIIET ¢ COOTBETCTBYIOIIMM HPOJJIECHUEM BPEMEHU HA MOATOTOBKY K
otBeTy. IIpy OKOHYATENbHOW OLIEHKE OTBETa OLIEHKA CHIDKAeTCs Ha oauH Oawl. Beimaua Tperbero
Omiiera He pa3permraeTcs.

C uenpl0 TOBBINIEHHUS OICHKM JOMYCKAeTCs IOBTOPHOE MPOXOXKAEHHE IMPOMEKYTOUHON
aTTecTalliy, HO He Oojiee 4eM Mo TpeM y4eOHbIM mpeaMmeTam. s sToro oOydaromwiics MHUIIET
3asBJICHHE HA UMsI PEKTOPa, KOTOPOE BU3HUPYIOT KypaTop, 3aMECTUTENb PEKTOpa 1o yueOHO padore.

Ob6yuaromemycsi, UCTIONB3YIOIIEMY B X0JI€ dK3aMeHa Hepa3pelleHHble HCTOUHUKH U CPEACTBa
JUTS TIONTydeHus] HHPOpManuu (B TOM YHCJIE MCIOIb30BaHUE MOOHMIBLHOTO TenedoHa), BBICTaBIsSETCS
HEYAOBJIETBOPUTEIbHAS OLICHKA.

B cnyyae HesBku oOydwaromierocss Ha SK3aMeH, INperojaBaTeNieM JAelaeTcsi B 3a4eTHO-
9K3aMEHAIMOHHOW BEIOMOCTH OTMETKA «HE aTTECTOBAH.

AxazeMusi onpezeseT IepeyeHb HarISAHBIX OCOOHI, MaTepHajIoB CIPAaBOYHOIO XapaKTepa,
HOPMATUBHBIX JOKYMEHTOB M Pa3jIM4YHBIX OOpPa3LOB, KOTOPHIE pa3pelleHbl K HCIOJIb30BAHUIO Ha
JK3aMeHe.

Pesynprarel 3K3aMeHOB (TIOJTyYE€HHBIC OIEHKH) COOOIIArOTCS OOy4aromMMCS B JCHb CIAYH
YCTHOTO 3K3aM€Ha M Ha CIIeIYIOLINH AeHb IOCIIe CAauu MMCbMEHHOI0 3K3aMEHa.

OueHka YCTHOIrO 0TBE€TA

OTMeTKa «5»:

- OTBET IIOJIHBIM U PABUJIbHBIN HA OCHOBAaHUU U3YyYEHHBIX TEOPHIL;

- MaTepual U3JI0KEH B ONPEACIICHHOMN JIOTHYECKON MOCIEA0BATEIbHOCTH, IUTEPATYPHBIM SI3bIKOM;

- OTBET CAaMOCTOSTEIbHBIMN.

OtMeTKa «4»:

- OTBET IIOJIHBII U NPABUJIbHBIN HA OCHOBAaHUY U3YYEHHBIX TEOPHIL;

- Marepuan U3JI0XKEH B ONPEAEIICHHON JIOTMYECKOW MOCIENOBATEIbHOCTH, MPU 3TOM AOIMYIIECHbBI
JIBe—TPH HECYILECTBECHHBIC OIIMOKH, UCTIPABJICHHBIC 110 TPCOOBAHHIO YUUTEIS.

OrMeTKa «3»:

- OTBET TONHBIA, HO TPH ITOM JOIYyIIeHa CYNIECTBEHHAs OIMMOKAa, WM OTBET HEIIOJIHBIH,
HECBsI3aHHBIN.

OTrMeTKa «2»:

MIpH OTBeTEe OOHAPYKEHO HETIOHMMAaHHE y4YalllUMCsS OCHOBHOTO COJEpKaHUsl ydeOHOTro mMarepuana
WIH JIOIYIIEHBI CYIIECTBEHHBIE OIMOKH, KOTOPBIC yUaIIUKACA HE MOXKET MCIPABUTH IIPH HABOSIIUX
BOIIPOCAX yUUTEIS.

OtMmeTKa «1»:

- OTCYTCTBHE OTBETA.

OueHka yMeHUsI peliaTh pacuyeTHbIE 321291

OT1MeTKa «5»

- B JIOTHYECKOM PACCYXICHUH U PEIICHUH HET OMHUOOK, 3a7a9a PEeIIeHa PaIliOHATLHBIM CTIOCOO0M.

OT1MmeTKa «d»:

- B JIOTHYECKOM PACCYKICHHHM W PEIICHHH HET CYIIECTBEHHBIX OMIMOOK, HO 3ajaya pelicHa
HEpaIMOHAIFHBIM CTIOCOOOM, WIIH JIOMYIIIEHO HE 0oJiee NBYX HECYIIECTBEHHBIX OIUOOK.

OT1MeTKa»3»:

- B JIOTHYECKOM PACCYXJICHUU HET CYIIECTBEHHBIX OIMIMOOK, HO JOIyCKAeTCS  CyIIEeCTBEHHAS
omnOKa B MaTeMaTHYECKUX pacyueTax.

OTMeTKa»2»:

- IMEIOTCSL  CYIIECTBCHHBIC OIIMOKU B JIOTHYECKOM PACCYKJCHUH U B PEIICHUU.

O1merka «1I»:

- OTCYTCTBHE OTBETA Ha 3aJ[aHueE.

OueHouHble cpeacrsa



AJISL TIPOBEACHUSA HpOMe?KyTO‘lHOﬁ aTTeCTalum (3K3aMeHa)

ITaker 1J151 IK3aMEHYIOLIErocs
3ananue UIs SK3aMEHYIOIIEroCsl COCTOUT M3 IATH 3a1ad 1o Kypey «bJ1.06 MATEMATHUKA

»
O6miee Bpemst BoinoaHeHus: — 90 MUHYT

3AJJAHME JJ151 DK3AMEHYIOIIEI'OCS
IK3aMeH
KOJIUMYECTBO BAPUAHTOB 6
YUYEBHBIU IPEJIMET - MATEMATHKA

Bapuant Nel
1.PemureypaBHeHueE:
25 72X = 4,
2.Pemmte HepaBEHCTBO:
logs (x*+2x- 8)<2.

. . 4 V4
3. Beruucauts: tg a, Sin 2a, C0S2 @, ecnu Sin o = 3 " E<a<n.

4. HaiinuTe npoMexXyTKHd MOHOTOHHOCTH (YHKIUH, TOUKH IKCTPEMyMa U 3HaueHHS GYHKIUH B
3TUX TOYKaX:

f(x) = % x> — x% -4x +5

5.J1ns dyukumu f(x) HaiiTi mepBooOpasHyto, rpaduk KoTopoit npoxoaut yepe3 Touky K(0; -9) u
f(x) =12 x°—sinx.

6. Beraucauts miomaas GuUrypel, orpaHuueHHON rpadukamMu QyHKIWI:

y=x"+3;y=Xx+5.

7. B ocHOBaHME MUpaMHIbI — PaBHOOEAPEHHBIN TPEYTOIBHUK, Y KOTOPOTO CTOPOHBI 6 ¢M,6 cM 1 8
cM. Bee 6okoBbie pebpa 9 em.HaiiguTte 00beM nupamMuib.

Bapuant Ne2
1.PemmreypaBnenue:
32x+1 _ 83x =3
2.Pemurte HepaBEHCTBO:
log1 (x*+7x+10) >-2.
2

. . 3
3. Beruucnuts: tg a, sin 2a, OS2 @, ecnu Sin o = g i1 E <a<m.

4. Haiimute npoMeXyTKH MOHOTOHHOCTH (DYHKITUH, TOUYKH IKCTpEMyMa 1 3HaYCHHST QYHKITUH B
O9THUX TOYKaAXx:
fx)= 02x°-4x°-3

5.J1na pynxumm f(x) HaliTH MepBooOpa3Hyto, rpadMK KOTOPOU MPOXOJHUT Yepe3 TOUKY M(% ;0)m

f(x) =2 cos Xx.

6. Berauciuts mionaas GUrypel, orpaHuueHHO rpadukamMu QyHKINI:

y=(x-2%y=4-x

7. B ocHOBaHMe NIpaMHu/Ibl — paBHOOCIPEHHBIN TPEYroIbHUK, Y KOTOoporo ctoponsl 39,39 u 30 cMm.
JIByrpaHHbIE yIIIbI IPH OCHOBAHUH PABHBI MEXKIY COOOM, M Kax bl cojepxuT 45°. Onpeaenutsb
00BbeM HpaMHUIBL.



3AJJAHUE U151 DK3AMEHYIOHIETOCSA
IK3aMeH
KosnyecTBO BapuanToB 6
YUYEBHBIA IPEIMET - MATEMATHKA

BapuantNe3
1.PemuteypaBueHue:
4~ 52" +4=0.
2.Pemmre HepaBEeHCTBO:
log: (x*—5x+6) >-1.
2

4 .
3. U3BecTHO, 9TO COS O = - g , E <o<m. Haiigute Sin 2a, COS 20 u tga.

4. HaiinuTe npoMexXyTKHd MOHOTOHHOCTH (YHKIUH, TOUKH IKCTPEMyMa U 3HaYeHHS GYHKLIUH B
3TUX TOYKaX:

f(x) =3x - x° +3

5.J1ns dyukumu f(x) HaliTi mepBooOpas3Hyro, rpaduK KOTOpoil Mpoxoaut uepe3 Touky M(0; 24) u
f(x)=2e"+3 x°.

6. Bbuucuth miomazs GUrypsl, OorpaHideHHON rpadukamMu QyHKIUI:

y= X2 +2;y=2x+2.

7. B ocHOBaHue MUpaMuIbl — TPEYTOJIBHUK, cO cTopoHaMHu 13 em, 14 cm u 15 em. Bee nByrpanusie
YIJIBI IPY OCHOBaHWU upamusl 45°. Haiimure o0beM nupaMubl.

3AJAHUE JIUIS DK3AMEHYIOHIET'OCA
IK3aMeH
KounuecTBo BapuaHToB 6
YUYEBHBIA IPEIMET - MATEMATHKA
BapuantNe4
1.PemureypaBHeHueE:
3%110-3* = -3.
2.Pemmrte HepaBEHCTBO:
log 15(x — 3) + log 15(x - 5) < 1.

. 12 »
3. Beruucauts: tg o — Sin o, eciu COS o, = E , — <0<m.

4. HaiinuTe npoMeXyTKH MOHOTOHHOCTH (DYHKILMH, TOUKH IKCTpEMyMa U 3HaYeHHs GYHKIUH B
3TUX TOYKAX:

y(x) = x* — 8x* +3
5.J1ns dyukimu f(x) HaliTH IepBooOpa3Hyo, TpadK KOTOPOU MPOXOHUT Yepe3 TOUKY A (% ;5)u

f(x) = sin 2x.
6. Berancauts miomans Gpurypsl, orpaHuueHHON rpadukamMu GyHKLUI:
y=4-x%y=x+2uocso Ox.
7. B ocHOBaHHME NMUPaMHKIBI — IPSIMOYTOJILHUK CO CTOpoHaMu 6 ¢cM u 8 cMm. Haitnure 00beM
MUPaMUJIBL, €CITU Bce ee O0KoBBIE pedpa 13 cm.



3AJAHUE JIJIA 9K3AMEHYIOIIEI'OCS
JK3aMeH
KonauyecTBo BapnanTOB 6
YUYEBHBIA TPEIMET - MATEMATHKA

BapuantNe5
1.PemuteypaBHeHue:
4% - 2" =48,
2.Pemmre HepaBeHCTBO:
logs (x* —3x +2) > 1.
5) . .
3. 3BecTHO, 4TO COS @@ = - —3 , 0<a<% . Hatimure sin a, Sin 2a u tg 2a.

4. Haiigute mpoMeKyTKH MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTPEMyMa M 3HaYCHHS (DYHKIUH B
3THX TOYKaX:

f(x) = 0,2 X° — x> — 4x+5

5.1ns pynkrmn f(x) HaliTe mepBooOpasHyro, rpaduk KOTOPOH IpoxoauT uepes Touky A( 95 10) u
fi(x) = VX .

6. Beunciuth miomass GUrypsl, orpaHideHHON rpadukamMu QyHKIUI:

y= X2 -2x+8;y =6; x =-1; x =3.

7. B ocHOBaHME NUPAMUIBI JIEKUT TPEYTOIBHUK, CO CTOpoHaMu 7 ¢M, 8 em u 9 cm. Bee
JIBYTpaHHBIE YIIIBI IpH ocHOoBaHUM mupamusl 30°. Halinure o0beM nupaMusbl.

3AJAHUE JIUIS DK3AMEHYIOLIET'OCA
JK3aMeH
KosnuecTBo BapuaHToB 6
YUYEBHBIA IPEIMET - MATEMATHKA

BapuantNe6
1.PemureypaBHeHue:
3 - 3 =72,
2.Pemurte HepaBEHCTBO:
Logs (x> — 4x +3) < 1.
2

. 3 .
3. U3BectHO, uTO SIN @O = - g , T <a<7 . Haitaure sin2a, COS 20 u g o.

4. Haiimute npoMeXyTKH MOHOTOHHOCTH (DYHKITUH, TOYKH SKCTPEMyMa U 3HAUCHHS QYHKITUH B
ITHX TOYKAX:

f(x) =-12 xX° — 15x* + 40x*+7

5.JIna pynxumm f(x) HaliTH TepBo0Opa3Hyto, rpadiKk KOTOPOH MPOXOIMT yepe3 TOUKy A( 2; - 8) u
f(x) =4x° - 9% + 4x - 5.

6. Berancants miomans Gurypsl, orpaHuueHHON rpadukamMu QyHKLIWI:

1
y=\/§;y=EX-

7. OcHOBaHMEM MTUPAMUJIBI CITY>KUT TPEYTOJIbHUK co 8 em, 10 cm, 6 cm. bokoBbie pedpa
HAKJIOHEHBI K TUNIOCKOCTH OCHOBaHUS o1 yriioM 45°. Onpenenute 00beM MHpaMuIbl.



YUYEBHBIA IPEJIMET - MATEMATUKA

Oo0mme yc10Bus BHINOJTHEHHS 3aJaHUIH
KoauvecTBo o6yuarmmuxcs - 25
JeeHne HA MOATPYNIIBI - HET
KoauvecTBO BapuanToB (IAKeTOB) 3aJaHMil A/l IK3aMEHYIOIUXCA: 6 BapHaHTa IO CEMb
3aaHuH (TPaAKTHIECKUE 33/1a4H) B KQXKIOM.
Bcero Ha sk3amen: 90 MUHYT.

KDI/ITeDI/II/I OINCHKH

100% - 90% mpaBuIbHOE BHIIOJHEHUE 3a1aHUN — 5 6ayIoB
79% - 89% mpaBUIIbHOE BBITIOJIHEHUE 3ajaHui — 4 Oasa
78 — 51 % mpaBuIBHOE BBINONHEHHE 3a7aHuii — 3 Oaiia
50% - 0% - 2 Gamma

ITaJIOH OTBETOB

1.PemuteypaBHenue:

22 4 7.0%= 4,

Pemienue:

227 +7-2% -4 =0

Iycts 2* = t, TOr A2 2t +7t -4 =0
D=49-4-2-(-4) =81

L= 1/2 t, = -16/4= -4

2'=" 2% = -4, HeT KOpHEH.
x=2"
x=-1

OrtBer: x = -1.

2.Pemmte HepaBEHCTBO:
log, (x*+2x- 8) <2.
Pemenne: l0g 4 (x*+2x - 8) <log, 16
4> 1, 3Hauut y = log 4 X — Bo3pacraer

(xX*+2x-8)>0

(x*+2x- 8)<16
Dx*+2x- 8)>0
D=4-4-1(-8)=36
X; = (-2-6)/12 = -4
Xp = (-2+6)/2=2
[TapaGosa BeTBM HaIpaBI€HBI BBEPX, TO PEIICHNEM HEPABEHCTBA SBISIETCA MPOMEXYTOK: (-00; -4) U

(2;4).

2) (x*+2x- 8)<16
x>+2x- 8-16<0

x*+ 2 x -24<0

D = 4-4-1(-24) = 100
X1 = -6

X, =4

Pemennem HepaBeHCTBa sBisieTCS UHTEpBAT: (-6; 4)
CrenoBarenbHO, 00a HEpaBEHCTBA CUCTEMBI BHITIOJIHSIOTCS OJJHOBpeMeHHO nipu: (-6;-4) u (2;4).
OtgerT: (-6;-4) u (2;4)




o

. . T
3. Beruucauts: tg a, Sin 20, C0S2 o, ecnu Sina = — u E<a<n.

o1

Pemenue:
cos o= - V1 —16/25=-9/25=-3/5

4,( 3] 4
tgo= —:| —= |=-=
5\ 5 3

sin2a = 2sin a-cos o = 2-4/5-(-3/5) = -24/25
oS 2 o = cos’o — Sin“a = 9/25 — 16/25 = -7/25
4

Otser:tga= 3, sin2a = -24/25, cos 2 a = -7/25.

4. HaiimuTe mpoMeXyTKH MOHOTOHHOCTH (DYHKIIUH, TOYKH IKCTpEMyMa 1 3HaYeHHs PYHKIUH B
9THUX TOYKAX:

2
f(x) = 3 x* — x? -4x +5
Pemenue: Haiinem npou3BoaHy0 QYHKIINM:
2 ,
(g x> — x? -4x +5) = 2x*— 2x — 4.

2x%— 2x — 4 >0 — pynKims Bo3pactaer, 2x°— 2x — 4< 0 — GyHKIHs yOBIBaCT.

D=4-42(-4)=36

X1= (2+6)/4=2

Xo=(2-6)/ 4 =-1

[Tapabona BeTBM HaNpaBIeHbI BBEPX, TO HA HHTepBale: (-0; -1) u (2; +o0) — hyHKIUS BO3pacTaer,
T.K IIPOM3BOIHAsE UMeeT 3Hak +. Ha untepane: (-1;2) — GpyHkuus yobIBaeT, T.K. IPOU3BOIHAS HMEET
3HaK: -

X1= -1 —max, X, = 2 —min.

f(-1) = 22/3

f(2) =-5/3

Otser: X;= -1 —max, X, = 2 —min. f(-1) = 22/3, f(2) = -5/3

5.JIns dpyukumu f(x) HaliTh mepBooOpa3Hyto, rpaduk KoTopoi mpoxoaut yepe3 Touky K(0; -9) u
f(x) =12 x°—sinx.

Pemenne: F =2 x° + cos x +C

-9=2-0+cos0+C

-9=1+4C C=-10 F=2x"+cosx-10

Orger: F=2x%+cos x— 10

6. Berauciuts mwionaas Gurypel, orpaHuueHHO rpadukamMu QyHKINI:
y=x"+3;y=x+5.

Pemenne: y = x° + 3 — rpadukoM siBIsercs napaboina, y= X+5 — npsmas.
Touku nepeceyeHus:

X +3=x+5

x*-x -2 =0

D=1-4-1(-2)=9

X1 = -2 Xy = 1

1 , , ;
F= '[2 (X+5—(x° +3))dx=x"/2- 2x - x°/3 = 12,5 xB.ex.

7. B ocHOBaHMe IMpaMH/Ibl — pABHOOEIPEHHBIN TPEYroJIbHHK, Y KOTOPOTO CTOPOHEI 6 ¢M,6 cM 1 8
cM. Bee 6okoBeie pedpa 9 em.Haiimute 00beM nrpamMuib.

Pemenue: V = 1/3S ., H




/\

Ecnu Bce 6okoBBIE peOpa paBHEI, TO Touka O SBISIETCA HEHTPOM OMHCAHHOW OKPYKHOCTH.

abc
Panguyc onrcanHoit okpyxHocTH: R = E p = 6+6+8 =20

S = Vp(p-a)(p-b)(p-c) = V10(10-6)(10-6)(10-8)= V320

abc
R= IS 6:6:8/ 4\320=18/N20 H =SB’ - OB?=81- (18/20)° =8

V = 1/3S ., H= 48 c®

2 BapuaHT:
1.PemuteypaBHenue:
32x+l _ 83x =3
Pemenne: 3" - 8:3-3=0
Iycrs 3* =t , Torma 3t -8t-3=0
D = 64-4-3(-3) =100

x;=3 Xp = -1/6, HeT KOpHeii.
3=t

3¥=3

X1 = 1

OTBeT: x =1

2.Pemurte HepaBEHCTBO:
log: (x*+7x+10) >-2.
2

Pemenue:

{(x*+7x+10) >0

(x2+7x+10) <4

D(x*+7x+10) >0

D=49-4-10=9

X1=-2 X, = -5

(-00; -5) 1 (-2; +0) — pelieHUEe HEPaBEHCTBA

2) (x*+7x+10) <4 X*+7x+6<0
D=49-4-6=25
X]_:'l X2='6

(-1; -6) — pemieHne HepaBeHCTBA.
CrenoBarenibHO, 00a HEpaBEHCTBA CHCTEMBI BBIMTOJIHSIOTCS OJHOBpeMeHHO npu: (-6; -5) u (-2; -1)
Ortsert: (-6; -5) u (-2; -1)

. . 3
3. Beruncnuts: tg a, sin 2a, OS2 @, ecnu Sin o = g H — <o<m.

NN

Peuienue:
cos a= -1 —9/25=-+16/25= - 4/5

3 4 3
tgo=—-:| —— |=-—
e

sin2a = 2sin a-cos o = 2-3/5-(-4/5) = -24/25
€0s 2 o = cos?o, — sina. = 16/25 — 9/25 = 7/25



3
Otser: tg o = 4, sin2a = -24/25, cos 2 o = 7/25.

4. HaiimuTe mpoMeXyTKH MOHOTOHHOCTH (DYHKIIUH, TOYKH IKCTpEMyMa 1 3HaYeHHs PYHKIUH B
ATUX TOYKaAX:

fx)= 02x°—4x*-3

(0,2 x°—4x*-3)" = x* - 8x

x* — 8x >0 — pynxuus Bo3pacraer x* — 8x< 0— Qynxuus yoeBaeT
x(x*-8)>0
X1 = 0 Xy = 2

Ha npomexyTkax (-o0; 0) u (2; +oo) — pyHKIHSA BO3pacTaeT

(0; 2) — pynkuus yoObIBaeT.

X; =0 - max X, =2-min

f(0) =-3

f(2) =-12,6

Otgert: (-0; 0) u (2; +00) — dyHKIHS Bo3pacTtaeT, (0; 2) — pyHKIus yObIBaeT.
X1 =0 -max, X,=2-min, f(0) =-3, f(2) =-12,6

5.JIns dpyukumu f(x) HaliTH TepBooOpa3Hyto, rpadMK KOTOPO MPOXOJHUT Yepe3 TOUKY M(% ;0)u

f(x) =2 cos X.
F=2sinx+C
0=2sin £+C

2
C=-2
F=2sinx-2

Ortser: F=2sinx -2

6. Beraucnutk iomans GUrypsl, orpaHIYeHHON rpadukaMu QyHKIHI:

y=(x-2%y=4-x

Peurenne: y = x° — 4x + 4 — mapaGona, y =4 —x - mpsamas

7. B ocHOBaHUWE MUpaMUIIBI — PaBHOOEIPEHHBIN TPEYTOJILHUK, Y KOTOporo ctopoHs! 39,39 u 30 cm.
JIByrpaHHbIE YTIIbI IPH OCHOBAHUH PAaBHBI MEKIY COOOH, M KaXkIbIil coaepkut 45°. Onpenenurs
00BeM MHUpaMHUJIBL.

Pewrenne: V = 1/3-S,,, ‘H p = 39+39+ 30= 108

Soen = ¥4 (39° — 15%)=18

I[BpraHHBIe YTJIbI IPU OCHOBAHWHU PABHBI MCIKIAY 0060171, TO TOYKaA O SABJIACTCA ICHTPOM BIIMCAH.
okpyxHoctH: I =2S/p=36/108 =3

T.xk yronN=45, H=3

V =1/3See H =1/3-183 18 cm®



