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1. ITacnopT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPE/ICTB

1.1. O6saacTh NpUMeHeHH st

KoMmieKT KOHTpOJIbHO-OIICHOUHBIX CPEACTB MpeJHa3HA4YeH [JIsi MPOBEPKU PE3yJIbTATOB
OCBOCHMSI y4yeOHOM mucuUILIMHBI (nanee Y/[) maremaTuka OCHOBHOM mMpodecCHOHATbHOM
obpa3zoBatenbHO# mporpammebl (nanee OITOIT) mo npodeccun:

43.02.15 ITIOBAPCKOE 1 KOHAWUTEPCKOE AEJIO

KoMILIEKT KOHTPOJIbHO-0LEHOYHBIX CPEICTB M03BOJIsIeT OLleHMBATh:

1.1.1. OcBoeHre ymMeHU U YCBOCHHUE 3HAHUM:

OcBoeHHbIE YMeHUsI, YCBOEHHbIE IMoka3aTenun oueHKH Ne 3apanmid
3HAHUS pe3yJabTara JJIs1 IPOBEPKHU
1 2 3
YMmerhb
V.1. BEIDOJHITEL BBIYUCIEHUS U OneHka
peoOpa3oOBaHuUs: [IpumeHsieT ycTHbIC U pe3yabTaToOB
— BBINIOJIHATH apu(PMETHIECKUE MMMCbMEHHBIE TPUEMBI TTPU BBITTOJTHECHHUS
JICUCTBUS, COUYETasA YCTHbBIC U BBIYHCIICHUH apU(PMETHICCKUX KPNe 1-4; TI3Ne
MMCbMEHHBIC TPUEMBI; HAXOIUTh nencTBuit 1-5; nud.3a4érT;
3HAUEHHUs KOPHS HATYpaJIbHOU [Ipumenser onpeneneHus u 9K3aMeH
CTEIEHH, CTENEHH C PAllMOHAILHEIM | CBOMCTBA CTENEHH, Jorapuma,
moKasaTesem, jJorapudma. TPUTOHOMETPHUECKUX POPMYIT
— BBIYHUCJIITH 3HAYCHUS YHCIIOBBIX U AT BBIYUCIICHUS U
OYKBEHHBIX BBHIPOKECHUIA, peoOpa30BaHUs YHCIIOBBIX,
OCYIIIECTBIISIS HEOOXOIUMbIE J0rapu(pMUIECKHX,
MIOJICTAHOBKU M peoOpa3oBaHUsl. TPUTOHOMETPUICCKUX
— [IpoBOIUTH IO U3BECTHBIM BBIPAXCHUN

dbopMmyiaM U npaBuiIaM
npeoOpa3oBaHust OYKBECHHBIX
BBIPKEHUH, BKIIIOYAIOIIUX CTECIICHH,
panuKansl, JorapumMel 1
TPUTOHOMETPUYECKHE (QYHKIIHH.

V.2. Pematph ypaBHeHus U HepaBeHcTBa | [Ipumenser popmysibt Onenka

— Pemiate pannoHanbHbIE, JUCKPUMHHAHTA, KOPHEN pe3ysIbTaToB
UppalMoHaIbHEIE, TIOKA3aTebHBIE, KBaJIpaTHOT'O YpaBHEHUS AJIsi BBITIOJTHEHUS
TPUTOHOMETPUYECKUE U pelIeHNs ypaBHEHU. KPNe 1-4; 7;
norapu(MUUECKHEe YpaBHEHHUS, UX [IpumeHnsieT cBoWicTBa KOPHS, I13Ne 1-5; 8;
CHCTEMBI. norapudma, nud.3a4eT;

— Pemats YpaBHEHUS, HpOCTGﬁHIHG TPUTOHOMCTPUYCCKHUC q)OpMYJ'IBI JK3aMCH
CHUCTEMBI YPAaBHEHHM, UCIIOIb3YS AJISL pellieHHs] YPaBHCHUN U
cBoiicTBa pyHKIMIi U UX TpadukoB, | HEPABCHCTB.

WCIIOJIH30BATh JUIsl MPUOTMKEHHOTO [Tpumensier rpaguueckuii METO
peLIeHNs] YPaBHEHUN U HEPABEHCTB pelIeHus ypaBHEHUH.
rpadMYECKHii METOI. [TpumeHnsieT MeTOUKY

— Pemrath panioHabHbIE, COCTaBJICHHS YPABHEHHI TIPU
MoKa3arenbHbIe U Torapudmuueckue | PCIICHNHN 3a/ad.
HEPABEHCTBA, UX CUCTEMBI.




V.3. BEIDOIHATE JSUCTBUS C [Tpumensier metonbl Beluncienus | OueHka
GbyHKIUSIMU JUISL HaX 0K JICHUS 3HAYSHUN pe3yabTaToOB
— ONpeeNaTh 3HaueHue QyHKIUU mo | QyHKIMIA. BBINOJIHEHHS
3HAQUYEHUIO apryMeHTa NpHU [Tpumensier cxemy uccinenosanus | K.P. Ne 8-10
Pa3IMYHBIX CIIOCO0aX 3aTaHMs GyHKIMHA 17151 onpeiesIeHus I13 Ne9-11;
(GYHKIIUH, OTTUCHIBATH IO TPapuKy CBOMCTB (DYHKIIHIA. 9K3aMeH
MOBEJICHNE U CBOWCTBA (DYHKIIUH, [Ipumensier METOIUKY
HaxOJUTh 10 TpaduKy GyHKIUN MOCTPOCHUS U UCCIEAOBAHUS
HanOOJIbIIIee U HAMMEHBIIIEE rpadgukoB PyHKITHI.
3HAYCHHUsI, CTPOUTH TpaduKu [Ipumensier onpeneneHus
U3YYEHHBIX (QYHKIIMH. CTEINEHHOH, JIorapu(pMUUECKOMH,
— Bpruucnsats npon3BoAHBIE U MOKAa3aTeNbHOM QyHKIMH s
1IepBOOOPA3HBIE JIEMEHTAPHBIX ONMCAHHUA M aHaJIn3a
(bYHKITHIA. 3aBUCUMOCTEN BEJIMYHH.
— UccnenoBath B IpocTeimux ciaydasx | [IPUMEHSICT CXeMy HCCIIeA0BaHUs
(GYHKIIMM HA MOHOTOHHOCTb, (yHKIMH ¢ mOMOLIBIO
HaXOJUTh HAHOOJIbIIIEe U IIPOM3BO/IHOM.
HauMEHbIlIee 3HaYCHUS (PYHKIIUU. Ipumensier anroput™
HaXO0XKJIECHUSI HAanOOJIBIIETO U
HAaMMEHBIIIETO 3HAYCHUS TIPU
pelieHuu 3aj1ay.
V.4. BbINOIHATH A€UCTBUSA C [IpumensieT onpeneneHus Onenka
reOMEeTPUUYECKUMU (QUTYPaMH, MHOT'OTPaHHUKOB, T€J BPAILIEHUs | pe3yJIbTaTOB
KOOPJAMHATAMH U BEKTOPAMHU 1 UX CBOMCTBA JIJISl BHITIOJTHCHUS | BBITTOJTHEHUS
— Pemars mIaHMMETPUYECKHE 3a1aul | YEPTEkKel, mocTpoeHus ceuennit; | KLP.Ne5, 11-12
Ha HaXO0XIEHHE T€OMETPHUECKUX [Tpumensier popmynbel o0bemoB, | [13 Ne 6; 12-13;
BEJIMYUH (JIJIUH, YTJIOB, IJIOLIAAEH) IIJI0IIAeH TOBEPXHOCTEN IIPU 3K3aMEH
— Pemats npocteiiue pelICHUH 3aa4;
CTEPEOMETPUYECKHE 3a1aUH HA Hcnonp3yeTr miiaHuMeTpuuecKue
HaXO0XXJICHUE I'€OMECTPHUUYCCKUX (baKTBI IIpH pCHICHUU
BEJIMYUH (JTUH, YTIIOB, MJIOMIAICH, CTCPCOMCTPHUYICCKHUX 3a/1a4
00BEMOB) [Tpumensier popmyny HeroTona-
— Omnpenenatb KOOPAUHATHI TOUKH, JleiiOuuna st BEIYUCIICHHUSE
IIPOBOJUTH OIEPALIMU HAL IIoIaaei q)Hl"yp OrpaHU4YC€HHBIX
BEKTOPAMU, BEIYUCIATH JJIUHY U JINHUAMMU.
KOOPAMHATHI BEKTOPOB, YTOJI MEXIY Hpnmensier hopmyiry mmst
BEKTOpaMHU BBIYUCIICHHUS] 00BEMOB TEJ.
V¥.5. CTpouTs U uccienoBaThb [IepeBomut ycioBue 3a1auu Ha Ouenka
MPOCTEUINNE MAaTEMAaTUUECKUE MOJIETH | SI3BIK aareOpsl pe3yabTaToOB
— MopuenupoBarh peaibHble cuTyaiun | MCIonb3yer sa3bIk cTepeoMeTpun | BbinonHenus 113
Ha SI3bIKE aNreOphl, COCTABIATh Y MeTOJ KoopAuHAT ajisi pemenus | Ne 6; 12-15;
YpaBHEHUS U HEPABEHCTBA 10 MPaKTUYECKUX 3aJ1a4 JK3aMeH

YCIIOBUIO 33]1a4H
— MoaenupoBaTh peajbHbI€ CUTYallN
Ha SI3bIKE TEOMETPUH, UCCIIEN0BATh

MIPOCTEUIINE MOJEIH C
MCII0JIb30BAaHNUEM T€OMETPUUYECKUX
MTOHATUI U TEOPEM, PEIIaTh
IIPAKTUYECKHE 3a]1a4M, CBA3aHHBIE C
HAXO0X/IEHUEM T€OMETPUUYECKUX
BEJIMYUH

[IpumensieT KOMOMHATOPHbIE
METO/BI IIPU PEILLIECHUH 3a/]1a4.




— IIpoBoaUTH JOKa3aTCIIBHBIC
paccyXJICHHUS TP PEIICHUN 3314,
OIICHUBAThH JIOTHYECKYIO
IIPABHIIBHOCTh PaCCYXJICHHM,
pacro3HaBaTh JOTUICCKU
HEKOPPEKTHBIC PaCCykICHHS

— MogenupoBarth peabHbIC CUTyallUN
HA SI3bIKE TEOPUH BEPOSITHOCTEH U
CTATHUCTHKH, BEIYUCIISATE B
MPOCTEHIINX CITydasix BEPOSTHOCTh
COOBITHH

V.6. Mcnonb30BaTh MpHOOPETEHHBIE
3HAHMS B IPAKTUYECKON
JACATCIIbPHOCTU U HOBCCHHCBHOﬁ
KHU3HU

[Tpumensier hopmysi
COYETaHUS, Pa3MEIICHHS,
MEPECTAaHOBKU NIPU PELICHUU
3amad.

Orenka
pe3yJIbTaTOB
BeInnosiHeHus 113

Ne9-15,

-AHaJIM3UPOBATH PEAIILHBIE [Tpumensier hopmysi JK3aMeH
YHCIIOBBIE JaHHbIE, HH()OPMALIHIO MIPOU3BOJIHBIX U MpaBUiIa
CTAaTUCTUYECKOTO XapaKkTepa , nudhepeHIMPOBAHMS IS
OCYIIECTBIISITH IPAKTHUECKHE peuieHus GU3NYecKux 3aaad u
pacuéTsl 1o popmysam 3a/1a4 Ha ONTHUMHU3ALIUIO
-OnuchIBaTh C MOMOIIBI0 (PyHKINN
pa3JInuHbIE peaabHbIE 3aBUCUMOCTH
MEX1y BEIMYMHAMH U
UHTEPIPETHPOBATH UX TPAPUKH,
U3BJIEKAaTh WH(OPMALIHUIO,
MPEJICTABICHHYIO B TaOIUIaX, HA
Juarpammax
- Pemats npukiiagnelie 3a1a4m, B TOM
YHCIie COLUATbHO-3KOHOMHYECKOTO U
($U3HYECKOTO XapakTepa, Ha
HauOoJbIlIee 3HaYCHHE, Ha
HAXO0XJIEHUE CKOPOCTH U YCKOPECHUS
3unatb
3.1 Ornenka
— 3HaYEeHHE MAaTEMAaTHYECKOW HAYKH [IpaBuibHO BBIOMpPAET METOJUKY | PE3YJIbTATOB
JUTS pEIICHUS 3a/1a4, BOSHUKAIOMIUX B | /IS PEIICHMS 3a1a4 Pa3sInIHbIX BBITIOJTHEHUS
TEOPHH U MPAKTHKE; mporieccoB okpyskatomiero mupa | K.P.,No 1-13;
- BeposiTHOCTHLHZ XapakTep 3K3aMCH
Pa3IMYHBIX MTPOLIECCOB
OKPY>KaIOIIIET0 MUPA
3.2. Ouenka
— IIMPOTY U B TO K€ BPEMsI [IpaBUIEHO TPUMEHSIET pe3yabTaToOB
OrPaHMYCHHOCTH MTPUMEHEHHSI MaTeMaTUYeCKUE METObI IS BBITIOJIHEHU S
MaTeMaTHYeCKMX METOJIOB K aHAIM3y | PEIIeHNMs 3a/1ad Pa3IHIHbIX K.P.,Ne 1-13;
U MCCIIEZIOBAHHUIO IIPOLIECCOB U MPOIIECCOB OKPYKAIOLIEr0o MUPA. | 3K3aMEH
SBJICHUHN B IPUPOJIE U 0OIIECTBE
3.3. Orenka
— 3HAYEHHUE MPAKTUKHU U BOPOCOB, [IpumeHnsieT TeopeTHUecKue pe3yabTaToOB
BO3HHKAIOIINUX B CAMOM MaTeMaTUKe | 3HAHUS Ha MPAKTHKE BBITIOJTHEHUS
JUTst QOPMHUPOBAHUS U PA3BUTHS K.P.,.Ne 1-13;
MaTEMaTUYECKON HAyKH JK3aMeH




3.4. 3HaeT onpeaeeHus OrneHka

— HCTOPHIO Pa3BUTHS TIOHITHS YUCTIA, HaTypaJibHbBIX, PAllUOHAIbHBIX, pe3yabTaToOB
CO3JIaHUSI MaTEMaTHYECKOTO HUppalUOHATIBHBIX YUCET. BeItoaHeHus C.P.
aHaJIM3a, BOSHUKHOBEHMS ¥ Pa3BUTUS | 3HACT HCTOPUIO MATEMaTHKH U Ne7, 19, 20
reOMETpUU BO3HUKHOBEHUSI T€OMETPUU

3.5. OneHka

— YHHUBEPCAJIbHBINA XapaKTep 3aKOHOB 3HaeT 3aKOHBI JIOTUKU U pe3yabTaToOB
JIOTMKA MaTEMaTHYECKUX MPUMEHSET UX HA MPAKTHUKE. BBITTOJTHECHHUS
PacCyXJICHUM, UX MPUMEHHUMOCTb BO K.P. 8 C.P. 15. 16,
BCEX 00JIaCTAX YCIOBCUYCCKOM 17; sk3ameH

JACATCIIbHOCTH




2.Pe3yabTaThl OCBOEHHSI YUeOHOM TUCUUIINHBI, MOAJIEKAIHE MPOBEPKe

2.1 3naHus U yMeHHUs, NOJIeKalMe MPOBepKe

B pesynbTare aTTecrayu no yaeOHON TUCIUTUIMHE OCYIIECTBIISCTCS KOMILICKCHAsI IIPOBEPKa
CIIEYIOIINUX YMEHUHN U 3HAHUH, a TaKkxke TuHaMUuKa (OPMUPOBAHUS OOIIUX KOMITETEHIIHI:

pedepaToB U 10KIAI0B,
BBITIOJIHCHUE KOHTPOJIHHBIX,
MIPAKTUYECKHUX padoT

Tabnuna 1
Buanl arrecranuu
HaumenoBanmue 3jieMeHTa yMEHH I IIpomexxyrounas
WJIM 3HAHMH Texymuii KOHTPOJIb arTecTauus

Y1-V6 TECTUPOBAHUE, 3alLlUTa JuddepeHumrpoBanHbIN
pedepaToB 1 10KIIAN0B, 3a4€T; HK3aMeH
BBIIIOJTHEHUE KOHTPOJIbHBIX,
IIPAKTUYECKHUX paboT

31-35 TECTUPOBAHUE, 3alLlUTa

2.2 @opMbI TEKyIero KOHTPOJIS U MPOMEKYTOYHOM aTTecCTALMH N0 y4eOHOH AUCHMIINHE

Tabnuna 2
KoHTpoJb 1 O1IeHKa 0CBOCHHUS y4eOHOM JUCIUIUIMHBI IO TeMaM (pa3jesiaM, TeMam)
Texkymmi KOHTPOJIb Tpomeskyrotmas
DJIeMeHT y4eOHoM arrecrauus
AMCUHMIITTMHBI IIposepsiem dopma IIposepsiem
Dopma KoHTpoIs I1)>1e 3}: 3 KOHTl:)OJIH I1),1e )E: 3
Pazgen 1 [Ipaktuueckas padora Nel | V1,V2 DK3aMeH V1, V2, OK
Tewma 1.1IToBTOpEeHME KonTponbnas pabora Nel 31-35 Jud.zauér | 2- OK 4
Paznen 1 VYcerHblii onpoc Vi Ox3zamen | Y1, OK 2-
Tema 1.2 [IpakTuueckas pabora No2 | 3 1- 35 Hud.zauér | OK 7
JleficTBUTENBHBIEC YKCTIa OK 2- OK 7
Pazgen 1 VYcerHblii onpoc V1,V2, V3 Ok3aMeH Vi1, V2,V3,
Tewma 1.3 Crenennas [IpakTuueckas padora Ne3 | 3 1- 34 Hud.3auér | OK 2- OK 7
byHKIUSA KonTtponbHas pabora Ne2 OK2-OK7
Pazgen 1 VYcerHblii onpoc Vi1, V2,V3, Ok3aMeH Vi1, V2,V3,
Tewma 1.4 Tlokazarenbhas | [Ipaktudeckas padora Ned | V6 Hud.zauér | YV 6
byHKIMSA KonTtpomnbHas pabota Ne3 31-34 OK 2-OK7
OK 2-OK 7

Pazgen 1 VYcerHblii onpoc Vi1, V2,V3, Ox3aMeH Vi1, V2,V3,
Tema 1.5 [TpakTuueckas padora No5 | V6 Hud.zauér | V6
Jlorapudgmuueckas KonTtponbHast pabota Ne4 31-34 OK 2-OK7
byHKIUS OK 2- OK 7
Pazgen 2 VYCTHBIM W THCEMEHHBIN V4,V5 DK3aMeH V4,V5,
Tema 2.1 orpoc 31-34 Hud.zauér | OK 2- OK 7
[TapannenbHOCTb [Ipaktuyeckas padora Ne6 | OK 2- OK 7
MPSIMBIX U MJIOCKOCTEN KonTponbHas pabora Ne5
Paznen 2 VYcrHbIil onpoc V4,V5 DK3aMeH V4, V5,
Tema 2.2 IIpakTuyeckas pabora Ne6 | 3 1- 34 Hud.3auér | OK 2- OK 7
[lepnenuKyISIpHOCTH KonTponbnas padorta Ne5 OK 2-OK 7
MPSIMBIX ¥ MJIOCKOCTEN




Pa3znen 3 Tema 3.1 VYCTHEIN UM MUCbMEHHBIN V1, VY5 DK3aMeH V1, V5
Tpuronomerpuyeckue orpoc 31-35 Hdud.3auér | OK 2- OK 7
hopmyIbI [IpakTrueckas padora Ne7 | OK 2- OK 7
KonTponbnas padora Neb
Pazgen 3 Tema 3.2 VY CTHBIN ¥ THCEMEHHBIN V2,VY5, V6 Ok3aMeH V2,V5,V6
Tpuronomerpuyeckue orpoc 31-35 Hud.3auér | OK 2- OK 9
YpaBHEHUS U [IpakTrueckas pabora Ne8 | OK 2- OK 9
HEpPAaBEHCTBA Konrtponbnas padora No7
Pazgen 3 Tema 3.3 VY CTHBIN ¥ THCEMEHHBIN V3, VY5, V6 Ok3aMeH V3,V5,V6
Tpuronomerpuyeckue orpoc 31-35 Hud.3auér | OK 2- OK 9
byHKIHAH OK 2- OK 9
Pazgen 4 Tema 4.1 Y CTHBIN U THCbMEHHBIN V1, V2, V3, DK3aMeH Vi1, V2, VY3,
DyYHKIIMU, UX CBOMCTBA | OMPOC V5, VY6 V5, V6
u rpaduku [IpakTnueckas padora Ne9 | 3 1- 35 OK 1-OK 9
KontposnbHas padota No§ OK 1- OK 9
Pasnen 4 Tema 4.2 VY CTHBIA U TMCbMEHHBIN V1, V3 DK3amMeH V1, VY3
[IpousBonHas u e€ ompoc 31-35 OK 2-0OK7
reomerpuueckuii cmbica | [Ipaktuueckas padora Nel0 | OK 2- OK 7
KontposnbHas padorta Ne9
Pasznen 4 Tema 4.3 Y CTHBIN B THCHMEHHBIN V1, V2, V3, DK3aMeH V1,VY2,
[Ipumenenue ompoc V5, Y6 V3,V5, V6
IIPOU3BOJIHOM K [IpaxTnueckas padora Nell | 3 1- 35 OK 1-OK 9
uccinenoanuio ¢pyukiuii | Konrpoasnas pabora Nel0 | OK 1- OK 9
Pazgen 5 Tema 5.1 Y CTHBIN U THCbMEHHBIA V4,VY5,Y6 DK3aMeH V4, V5,6
Bekrtopsl B ompoc 31-35 OK 1-OK 9
npocTpaHcTee. Meron [IpakTuueckas padora Nel2 | OK 1- OK 9
KOOpJMHAT B KontponbHas padota Nel 1
MIPOCTPAHCTBE.
CxanapHoe
MIPOM3BEJICHNE BEKTOPOB
Pazgen 5 Tema 5.2 Y CTHBIN U THCEMEHHBIA V4, V5,6 DK3aMeH V4,VY5,V6
MHororpanHuku OIpoc 31-35 OK 1-OK9
OK 1- OK 9
Pasznen 5 Tema 5.3 YCTHBIN U THChbMEHHBIN V4,V5,V6 DK3aMeH V4,V5,V6
Tena Bpamenus orpoc 31-35 OK 1-OK 9
[IpakTuyeckas padora Nel3 | OK 1- OK 9
KontponsHas pabora Nol2
Pazgen 6 YCTHBIN U IHCHbMEHHBIN V1,V2,V3, DK3aMeH V1,V2,V3,
HNuterpan ompoc V4,VY5,VY6 V4,VY5,V6
[IpakTnyeckas padora Nel4 | 3 1- 35 OK 1-OK9
Kontponbnas padora Nel3 | OK 1- OK 9
Pazgen 7 YCTHBIN U THChbMEHHBIN V1,V4,V5, DK3aMeH V1, V4,V5,
N3mepenus B reomeTpuun | onpoc V6 V6
31-35 OK 1-OK 9
OK 1- OK 9
Paznen 8 Y CTHBIN M THCBEMEHHBIN V1, V5, V6 Ok3aMeH V1, V5,6
DJIEMEHTBI ompoc 31-35 OK 1I-OK 9
KOMOWHATOPUKH, [Ipaktuyeckas padora Nel5 | OK 1- OK 9
CTaTHCTUKH U TEOPUHU
BEPOSATHOCTEMN




Pa3znen 9
Hrorosoe nosropenue

VY CTHBIN U TUCBMEHHBIN
orpoc

[IpakTrueckas paborta Nel6
Hrtorosas KOHTpOJIbHAS
paborta

V1-V6
31-35
OK1-OK9

DK3aMeH

V1-Y6
31-35

OK1-OK9

10




3. KoMI1eKT KOHTPOJILHO-U3MEPUTEIbHBIX MATEPHAJIOB /IJIsl OlEHKH OCBOCHUS YUeOHOI

AUCHUIIJIMHBI

O01ree moJ1oKeHNe

OcHOBHOM LEJIBbK0 OLCHKH KYypcCa yqe6H0171 JUCHUIINIMHBI MaTeéMaTHKa SBJIACTCA OLCHKaA

OCBOCHMS YMEHUH U YCBOCHHUSI 3HAHUM.

Onenka kypca y4eOHOW TUCIHMIUIMHBI MaTeMaTHKa OCYHIECTBIIAETCS C HCIOJIb30BaHUEM
CIenyIUX GOpPM M METOJIOB KOHTPOJIS: YCTHBIM OMPOC, OIICHHBAHKUE PE3yJIbTATOB MPAKTUICCKOU
paboThl, OLIEHWBAaHUE PE3YyJIbTATOB BHEAYIUTOPHON CaMOCTOSATEIbHOW pPAaOOTHI; KOHTPOJIbHBIE

paboTHI 10 pa3zenam, SK3aMeH

KoMmieKT KOHTPOJIbHO-U3MEPHUTEJNbHBIX MATEPHAJIOB /IJIsl OLIEHKH OCBOEHHSI YUeOH o
AUCHHUIIMHBI MATEMATHKA (TeKYIIMd KOHTPOJIb)

Kpurepun oueHuBanusi pador

[IpoueHT pe3yJIbTaTUBHOCTH
(TIpaBWIIBHBIX OTBETOB)

KauectBennas OLICHKAa HHANBUAYAJIbHBIX
O6p&30BaTeHBHBIX ,I[OCTI/I}KCHI/Iﬁ

Oam (oTMeTKa)

BepOAJIbHBINA aHAJIOT

86-100 5 OTJINYHO

66-85 4 XOPOIIO

50-65 3 YIIOBJIETBOPUTEIHHO
menee 50 2 HEYIOBJICTBOPUTEIHHO

1 Kypc

Kourtpoasnas padora Nel no reme «IloBTopenue»

BapuanT 1
L

e 3nauenue Yy mpu X =-1,5

e 3HayeHue X, Ipu KOTOPHIX Y = 3

e Hynu pyHKmm, mpomMexxyTku, B KOTOpeIx Y >0 ny <0
[TpomexkyTOK, B KOTOPOM (YHKIIMSI BO3PACTAET
Pasnoxute Ha MHOXKHTETH 3X° + 7X - 6

2.

3. Pemmte HepaBeHCTBO Tpaduuecku 2X% — 13X + 6 < 0

x—5
4. Pemmurte HEpaBEHCTBO METOJIOM MHTEPBAJIOB P <0

Bapuanr 2
1

ocTpoiite rpadux Gynkimun Y = X2 — 2X — 8. HaiiguTe ¢ moMomipio rpaduxa:

ocTpoiite rpadux Gynkimun Y = X2 — 4X — 5. HaiiguTe ¢ moMomipio rpaduka:

e 3nauenue Yy pu X = 0,5

e 3HaveHue X, MpH KOTOPHIX Y = 3

e Hymu pynkuuu, npomMexyTku, B KOTOpeIX Y >0 ny <0
[TpoMexyTOK, B KOTOPOM (DYHKITUSI BO3pacTaeT
Pa3noxuTe HA MHOKHTETH SX° + 9X - 2

2

3 Pemmre HepaBeHCTBO rpaduuecku 2X° — X - 15<0

x+3
4  Pemwure HEPABCHCTBO MCTOIOM MHTCPBAJIOB _8 >0
x—

KonTposbHnas padora Ne2 no teme «CreneHHast pyHKIHD)

Bapuanr 1

1. Haiiaute o6nacth onpeaeneHust PyHKIUU Y = V4 — x2
2. U306pasute scku3 rpaduka GyHKIUM Y = X
e BruicHHTE, HAa KaKUX MTPOMEKYTKAX QYHKIUS YOBIBAET

e CpaBHHTE YKCIA (%)'5 ul;(3,2)°u(3V2)°

3. Pemmre ypaBHeHue:

VI—x=3,

11



e V24+x=+v3-x
e V1—x=x+1
Bapuant 2
1. Haiimute o6nacts onpenenenus Gpynkmun y = (x°—9) 13
2. W306pa3ute >cku3 rpaduka QyHKIum y = X °
e BrisicHUTE, HA KaKUX TPOMEKYTKAX (PYHKIIUS BO3PACTACT
e Cpasnnre uncia (1/3)% u (1172)%; (4,2)%u 1
3. Pemure ypaBHEHME:
Vx—2=4;
e V5—x=vx—2
vx+1=1-x

KonTpoasnas padora Ne3 no teme «Iloka3aresnbHas GyHKIus»
Bapuant 1
1. Pemmte ypaBHEHUE
° (51) 273x = )4
o 44+ 2x—-20=0
o TXI437x=2X7432%
2. PemuTe HEpaBEHCTBO
o (3/4)*<4/3
o ( \/5 ) x6 <
i x2-1
¢ G
x—y=4%

3. Pemure cucremy ypaBHEHUI {5" vy = ot

BapuanT 2
1. Pemmte ypaBHEeHue
e (0,1)2*3=10
o 9x+7 -3x-18=0
o 3X¥343x=5.2x4_17.2%
2. PemnTe HEpaBEHCTBO
e (6/5)* <5/6
« (V) > <
9,
o (5)=1
x+y=-2

3. Pemmre cucremy ypaBHeHUI {6" +5y — 34

KonTposbnas padora Ne4 no treme «Jlorapudpmuueckas pyHkuus»

Bapuanr 1
1. Breruuciure
e Jlogy 16
. 5 1+log 1 /53

e 1log3135-1og320+2logs2
3 4
2. CpaBaure yncna 109 v 2 1 log » <

3. Pemmre ypaBHeHue

e logs(2x-1)=2

e loggx+log,x=14
4. Pemmurte HEpaBEHCTBO

12



e logis(x-5)>1
e logue(10-x)+1logue(x-3)>-1
e log?s3x-2 logsx<3
Bapuant 2
1. Beruucnure

e logs %
. (31) 2log, .7
e log256-21log212+ log263
2. Cpasaure uncna 10go93/2 u logog 3/4
3. Pemure ypaBHEHHE
e logs(2x+3)=3
e logyx+log/;x=10
4. Pemure HEPaBEHCTBO
e logs(x-3)<2
e logue(10-x)+1logue(x-3)>-1
e log?2x-3 logz2x<4

KonTposbHnas padora NeS no teme «IlapaiieibHOCTh M NepPNEeHIMKYJISPHOCTD NMPSMBIX U
IUIOCKOCTE»
Bapuanr 1
1. Tpeyroasuuku ABC u ADC nexar B pa3HbIX INIOCKOCTSIX U UMEIOT 00111yto cropony AC.
Touka E nexwut Ha ctopone AB, a Touka F- Ha cropone BC, npuuem EF mapamnensna
miockoct ADC, Touka P — cepeauna AD, a Touka K — cepeauna DC.
e Jloxaxwure, uro EF mapannensuna PK.
e KaxkoBo B3aumHoe pacnonoxenue npsameix PK u AB? Uemy paBeH yroa Mexay
3TUMU npsiMbIMH, eciii yron ABC=40" u yroax BCA=80°?
2. B tpeyroapanke ABC AC=CB=10 cm, yron A=30°, BK — neprneHauKymisp K mI0CKOCTH
TPEyroJIbHUKA, paBHBII 5V6 cm. Haitaute pacctostnue ot Touku K 1o AC.

Bapuanr 2
1. Tpeyroasuuku ABC u DCE nexar B pa3HbIX INIOCKOCTAX U UMEIOT 00111yt0 BepunHy C,
AB napannensHa DE.
e [locrpoiite muanto nepeceuenus miockocreid ABC u DCE. TlosicauTe.
e KaxkoBo B3aumHoe pacnonoxenue npsameix AB u DF, rae Touka F nexur Ha
cropone CE? Uemy paBeH yroi Mex.y STUMH IpSIMbIMH, eciii yros FED=60" n
yron DFE=100°? [TosichuTe.
2. Uepes cropony AC tpeyronsauka ABC npoBeneHa miockocTs [, yranéHHas oT
BepiuuHbl B Ha paccrosinue, paBHoe 4 cm, AC=BC=8 cMm, yron ABC =22,5°. Haiinute
yros Mexay miockoctsimu ABC u [J.

KonTposbnas pa6ora Ne6 no reme « Tpuronomerpuyeckue (popmMyJibi»
Bapuanr 1
191

1. Berauciure a) Cos 765° 6) SinT

2. Brorumcimre Sin o, ecan Cos o = 15—3 n-6m<a<-5m
3. VYmpocture Boipakenune _(Cos (3n/2 + a )+ Cos (mt—a ))
1+2Cos(—a)-Sin(-a)
4. Pemmte ypaBHeHue Sin (n/2 - 3x) - Cos 2x — Cos (3n/2 - 2x) - Sin 3x =1
Bapwanr 2
131

1. Beramciure a) Cos 780° 6) SinT
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2. Bpruuciure Sina, ecim Cos o = - % un<o<3m?2
(Sin(-a)+Cos(n—a))
1+2Cos(m/2—-a)- Cos(-a)

4. Pemmre ypaBaenue Co0s (3n/2 +x) - Cos 3x —Cos (m-x) - Sin 3x =-1
KonTposbHas pa6ora Ne7 no teme « TpuroHomerpuyeckne ypaBHeHusl U HEPAaBEHCTBA
BapuanT 1

1. Pewute ypaBHeHUE

e 2:-Cosx-1=0

e 3tg2x+V3=0

2. Haiigute Bce pemieHus ypaBHeHHS Sin Xg =- % Ha otpeske [ 0;3 7 |

3. Ympocture BeIpakeHHE

3. Pemmure ypaBHEeHUE

e 3-Cosx—Cos?x=0

e 6-Sin®x-Sinx=1
Bapuant 2

1. PemmTe ypaBHEHUE

e V2Sinx-1=0

e tg 5 -\V3=0

o x _ 1
Haiinure Bce pemenus ypaHenust C0S 5 =5 HaoTpeske [ 0;4nm |

2.

3. Pemmre ypaBHeHue

e Sin 2x-Sinx =0

e 10-Cos?x+3Cosx=1
KonTposbHnas padora Ne8 nmo teme « yHKINHU, UX CBOHCTBA U rpaguKm»
BapuanT 1
[Toctpoiite rpaduk GyHKIMH IO TAOJIUIIE U UCCISAYHTE €ro M0 AITOPUTMY.

X -6 -4 -3 -2 0 2 4 6
y 2 0 -5 0 3 4 0 -2
Pemmte Ha rpaduke ypaBaenue f(X) = -2 u HepaBeHctso f(X) < -2
Bapuanr 2
[TocTpoiite rpaduk GyHKIMN MO TAOIHIIE U UCCIEIYUTE €T M0 AITOPUTMY.
X -6 -4 -3 -2 0 2 4 6
y -2 0 5 0 -3 -4 0 2

Pemnte Ha rpaduke ypaBHenue f(X) = 2 u HepaBeHctso f(X) > 2

KonTpoubsHnasi padora Ne9 no reme «IIponzBoanas u e€é reomeTpu4ecKnii CMbIC/DY
Bapuanr 1
1. HaiinuTe npou3BoAHYIO QYHKIUU:
1 X
3x2-X—' (§+ 7)%; e* - cosx;
2. Haiiznre 3nauenne nponsoaHoil gyskimn f (x) = 1 - 6Yx B TouKe X0 = 8.
3. 3amucath ypaBHEHHUE KacaTelnbHOM K rpaduky ¢pyaknuu f (x) =sinx — 3x + 2 B Touke
x0=0.
Bapuanr 2
1. HaiiguTe npou3BoaHYIO QYHKIINH:
1 . X
(4 — 3x)%, €* -sinx;

3 1.
2x gt

sinx

cosx
o o 1 1
2. Haiigure 3Hauenne nmponsBoaHoM Gpyrknuu f (x) =2 - 7 B TOUKE X0 = —.
X

3. 3amucath ypaBHEHHUE KacaTenbHOM K rpaduky ¢pynkunuu f (x) =4x - sinx + 1 B Touke
x0=0.
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KonTpoubsnas padora Nel0 mo teme «IlppMeHeHne NPOM3BOIHOM K HCCICAOBAHMIO (PyHKIMI»
Bapuanrt 1
1. Haitaure cranuonapusie Touku pynxmun f (x) = x3 - 2x2 + x + 3.
2. HaiiguTe sKcTpeMyMbl () YHKITHH:
o f(x)=x3-2x2+x+3
o f(x)=¢€*-(2x-3).
3. Haiiaure npoMexyTKH Bo3pacTanus 1 yobBanus Gpynkmun f (x) = x3 — 2x% +x + 3.
Bapuant 2
Haiinute cranmonapssie Toukn ¢pynkmun f (x) =x° —x? - x + 2.
Haiinure skcTpemMymbl pyHKIUU:
fx)=x*-x%-x+2
f(x)=¢€*-(5 - 4x).
Haiiute nmpoMesxyTKu Bo3pacTanus U yosianus ¢pyaxuuu f (x) = x> — x% - x + 3.
KonTpoasnas padora Nell no teme «BekTopbl B IPOCTPAHCTBE)
Bapuant 1

1. Kako# yros o0pa3syroT eJIMHAYHBIE BEKTOPHI @ U B, €CJIM U3BECTHO, YTO BEKTOPHI a +2 B U 53
- 4B B3aMMHO TIE€PIIECHIUKYIISAPHBI?

2. B kybe ABCDA1B:1C1D: nnuna pedpa paBua 1. M — nentp rpanu DD1C:1C. Mcnionb3ys
METOJ KOOpAUHAT, HAUIUTE:

e yrox mexay npsimeiMu AM u B1D
® paccTosiHUE MeXy ceperuHamu oTpe3koB AM u BiD.

3. Jlansl 1Be Touku: A, nexamas Ha ocu opauHat, u B(1; 0; 1). IIpsmas AB cocraBiser ¢
iockocteio OXz yron B 30°. Haiinure KOOpAMHATHI TOUKH A.

4. HaiinuTe KOOPAMHATEI BEKTOPA a, KOJUIMHEApHOTo BekTopy B{6; 8; -7,5} u oOpazyromero
TYIIOH YTOJI ¢ KOOPAMHATHBEIM BEKTOPOM J , eciu [d|=50.

Bapuant 2

1. Jausl Touku A(-1;2; 1), B(3; 0; 1), C(2; -1; 0) mu D(2; 1; 2). Haiinure:

® yroj MEXAY BEKTOpaMu ABu CD;
e paccTosiHUE MeXay cepenuHamu oTpe3koB AB u CD.

2. OcnoBanueMm mnpsmoit npuzmsl ABCA1B1C1 ciyxut paBHOOepeHHbIN TpeyroinbHuk ABC,
yronmn ACB=120°, AC=CB=BB:. lcnonb3yst BEKTOpPbI, HaliUTE YTroil MeXIy NpssMbiMu AB
u CB1.

3. Hansl nBe Touku: A, nexanias B tuiockoctd XOY, u B(1; 1; 1), mpuuém abcumcca Toukn A
paBHa e€ opaunare. [Ipsimast AB cocraBisier ¢ minockoctbio ZOY yron B 30°. Haiigure
KOOPJIMHATHI TOUKH A.

4. Jlane BexTophl a{7; 0; 0} u B{0; 0; 3}. Haiimure MHOXKeCTBO TOUeK M, [UIsl KaxKI0M 13

KOTOPBIX BBIMOJHSIOTCS yeaoBus OM - @=0 u OM - B=0, rae O — Hayaio KOOpAMHAT.

KonTtpoubnas padora Nel2 mo teme «Tesa Bpamenus»
Bapuanr 1
1. TlpsmoyronbHas Tpaneuus ¢ yriaoM 45° BpamaeTcst BOKpYT MpsMoii, cofeprkariieil Oosbiiee
ocHoBaHue. HaiiuTe mioma s NOBEpXHOCTH Teja BpaiieHus. Eciu ocHoBaHuA Tpaneuuu
paBHbI 3 U 5.
2. B map paanyca R Brmcan KoHycC, y KOTOPOTO 00pa3yroliasi COCTABISIET C MIIOCKOCTHIO
OCHOBAHUS yroil .
e HaiiguTe rutomaaps O0KOBOI MOBEPXHOCTH KOHYCA.
e Ecau ¢ =30°, To HaiiguTe HAUOOJIBIIYI0 BO3MOXKHYIO TUIOIIA/(b CEUECHHUS,
IIPOXOJSAIIETO YEPE3 BEPLINHY KOHYCA.
3. Cdepa, 3anannas ypasHeHHEeM X2 + Y2 + (2-1)? = 4, mepecekaeT 0CH KOOPAMHAT B TOUKaX A,
B u C. A — touka nepeceuenusi ¢ ocsto OX, B - ¢ ockto Oy, C - ¢ ocbto Oz (koopauHATHI
ITHX TOYEK MOJIOKHUTENbHBI). HaiimuTe yron mexay miockocteio ABC u mutockoctsio 2=0.
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Bapuanr 2
1. B nunuHzape npoBeaeHa MIOCKOCTb, apaliesIbHasi OCH U OTCEKAIoIast OT OKPYKHOCTH
ocHoBaHus Ayry B 90°. Jluaronans ceuenust paBHa 10 u yianeHa oT OcH Ha pacCTOsSIHUE,
paBHoe 4. HalimuTe miomaas O0KOBOM MOBEPXHOCTH IIMJIMHIPA.
2. B npaBuibHOM TpEyroibHOM nmupaMuae O0KOBbIE TPAaHU HAKIOHEHBI K OCHOBAHUIO IO
yriom B 60°. B 3Ty nupamuy BrimcaH map paauyca R.
e HaiinuTe nomiaas 60KOBOI MOBEPXHOCTH MUPAMUIBIL.
3. U3 Touku M( -7; 3; -4) mpoBejieHa KacaTelbHas K cdepe, 3aJaHHOI ypaBHEHHEM X2 + Y2 + 72
—2X —4y -27 = 0. HaiinuTe [yMHy KacaTeqbHOW OT TOYKH M 10 TOUKH KacaHHs.
KonTpoabsnas padora Nel3 mo teme « AHTerpam»
Bapuant 1
1. Haiinure Bce mepBooGpasHbie GpyHKImu f(X) =3X 2-4x+X °-2
2. Haiigure nepBooOpasuyto pynkuun f(X) =3X-5, rpadguk KOTOpOi IPOXOUT Yepe3 TOUKY
(4;10)
3. Haiigure miomans GUrypsl, OorpaHUueHHON OCSIMHU KOOPIUHAT, rpadukom pynkuun f(X)=X
2.6X+9 1 IpAMOii X=2.

Bapuant 2

1. Haitaure Bce mepBoobpasnbie GpyHkmuu f(X) =5X 2-2X+X '-3

2. Haiinute nepsoobpasuyio gyakmun f(X) =5X + X 2, rpaduk KOTOpoii IPOXOIUT depes
touky (0;3)

3. Haiigure miomanb GUrypsl, OrpaHUuSHHOM OCAMH KOOPIUHAT, rpadukom pynkuuu f(X)=x
2. 8x + 16 1 npamoit x=2.

Hrorosasi koHTpoOJIbHAsSI padoTa
IlIkana nepeeooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

O1MeTKa Yucsio 6215108, He00OX0AMMOE /1JIs1 MIOJIyYeHUs] OTMETKHU
3»
9-14
(YIOBIETBOPUTEIHHO)
15-20
«4» (xopor1uo) .
(HE MEHEee OJTHOTO 3aJIaHUs U3 JOTIOTHUTEIPHOW YacTH )
21-30

«5» (OTIUYHO o o
( ) (He MeHee IBYX 3aJJaHWi U3 TOMOJIHUTEIbHON YacTH )

Bapmuanr 1
O0s3aTesIbHASE YACTh.
IIpu evinonnenuu 3a0anui 1-8 3anuwiume x00 peuwteHus U nNPAGUILHLLIL OMEeEn.
1. (1 6) Terpanp crout 30 pyOueii. Kakoe Hanboubliee yuciio TeTpajieit MokHO OyneT KynuTb Ha 950
pyOJielt moce MoHWKeHus eHbl Ha 25%7
2. (1 6) bpuraaup nomkeH oTIpaBUTh Ha paboTy Opurany u3 3-x dyenoBek. CKOJIBKO TakUX Opuras
MO’KHO COCTaBUTh U3 8 YeNOBEK?

3. (1 6) Ilpoxoaut 1 rpaduk GpyHknuu Y = -2x° 9yepe3 TOUKH:
a) A (0; -2) 0) B (-1; 2)

310 .3
4. (1 6) Haiigute 3Ha4eHnE BBIPAXKECHUS %

5. (1 6) Haiinure 3nauenue COSQ | ecnu sin o = _% naclllyg

6. (1 6) Pemnte ypaBHenue log,(—1—x)=2

- -

7. (1 6) JlaHBI BEKTOPBI g{— 8;2;,0} u 6{5;2;—1}. HaiiauTe KOOpIMHATEI c= % a+b.
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_1
36
9. Nopucyiite rpaduk HEUETHON (DYHKITMH

x-11
8. (1 6) Pemnre ypaBHeHue (E]

B 3a0anuax 10-12, ucnonv3ya zpagux Qynkyuu  y=f(x) (cm.
Hudice), onpederume u 3anuuiume omeem.

10. (1 6) HaubGonpiiee u HauMeHbIIEE 3Ha4YeHUs PyHKLIUH.

11. (1 6) Ilpm kakux 3HAYEHHUAX X f(x)<07?

12. (1 6) IIpomexyTku Bo3pacTaHus U yObIBaHUS ()YHKIIHH.

Ilpu evinoanenuu 3adanun 13-18 3anuuiume xX00 peuieHus u

nONYYEHHbLIL Omeem.
13. (1 6) M3 Touku A K IJIOCKOCTH Kpyra MpoBeAEH MEPIEHANKYIISP JUTMHONU 4 CM, paauyc Kpyra
3cMm. Haiigure paccTosiHuE OT TOUKH A 10 TOYKH HAa OKPYKHOCTH.

14. (1 6) Touka nBUKETCS O MPSIMON CO CKOPOCTHIO S(t) =3t* -4t . Onpenenure yckopeHue

TOYKH B MOMEHT BpemeHu t =2c¢ .
15. (1 6) Haiigure o6macts onpeneneHust QyHKIUN y = X —5.

16. (1 6) Pemnte ypasuenne V14 +5X =7
. /2
17. (1 6) Perunte ypaBHEHHE SIH[X + Zj =1

18. (1 6) B oceBoM ceueHuM NWIMHApPA TOTYYWICS KBaapaT

mromanso 4 cm?. Haifaure mmomma s oCHOBAHUS IIMITHH/IPA.
JlomoJIHMTEIbHAA YACTh.

Ilpu evinonnenuu 3adanuii 19-22 3anuwiume xo00 peuieHus u

npAsUIbHBLIL OMeem.

19. (3 ©0) Haiigure npoMexyTku yObIBaHHs  (QYHKIUU

f(x)=x*+8x* -3
20. (3 6) Jmuna BbicOTH TMAMHAPA HA 10 cM Goiblle JUIMHBI paJilyca OCHOBAHUS IIMIMHAPA, a
TJIOMIA b MOJTHOH MOBEPXHOCTH IMIMHAPaA paBHa 144w cm?. HaiiTi 06beM IUIMHIpA.
X+y=8

21. (3 0) Pemure cucremy ypaBHEeHUI
log, y=1-log, x

22. (3 6) Haiinure pereHue ypaBHEHHsT COS2X + 2C0s” X —sin 2x =0
Bapmuanr 2
Oos3aTesIbHAsSE YACTh.
Ilpu évinonnenuu 3a0anuii 1-8 3anuwiume xo00 peuwtenus u NPAGUILHLIIL OMEEnt.
1. (1 6) Hanmor na nmoxonsl cocraBnser 13% ot 3apabotHoi matel. [locie ynepskaHusi Hajgora Ha
noxoasl Mapus KoncrantunoBHa nonydnia 9570 py6neit. Ckosbko pyOiieii coctaBiseT 3apaboTHast
mmata Mapun KoHCTaHTUHOBHBI?
2. (1 6) CxonpkuMu crioco0aMu MOYKHO pacCTaBUTh 6 TOMOB SHIMKJIONEINH, YTOOBI OHH CTOSUIM B
Oecniopsnike?
3. (1 6) Ompenenute, Kakue U3 MEPEUNCIEHHBIX TOUEK NPUHAAIEKAT rpaduKy QyHKIUN
f(x)=sin x

A (E;_Ej B [Z ;1} C(0;-1) D (E;Oj
6 2 2 4
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1
64 )3 81
4. (1 6) Beruncnure 3HaueHne BEIpOKEeHUS | —— | —4/——
125 625

- ; 4
5. (1 6) Haiigure 3Hauenue SiN & , €ciiu U3BECTHO, UTO cosa = — U @ € | 4.
5

6. (1 6) Pemnre ypasuenue 107 3(2X +1) =log,5+Iog,8

7. (1 6) JIaHBI BEKTOPBI 3{3;0;—2} u B{—]_;S;Z}. Haiinure koopaunatel C =2a+b .
8. (1 6) Pemmre ypaBHeHne 3% = 9%

9. Vkaxute rpaduk QyHKIMH, 3a1aHHON hopmynoi Y = 0,5"

B 3a0anuax 10-12, ucnonvsysa zpagux gynxkuuu y = f(x) (cm.
HuUdice), onpedesume U 3anuuiume omeem.

10. (1 6) Ilpu xakux 3HaUEHUAX X f(x)>0"7

11. (1 6) Haubomnp1iee 1 HauMeHbIIee 3HAYCHUS PYHKIINH.
12. (1 6) IlpomexxyTky Bo3pacTaHus U yObIBaHUS (PYHKIIHH.

Ilpu ¢vinonnenuu 3a0anuit 13-18 3anumume xo0 peuwieHusA u nOJIY4EHHbLI OMEEM.

13. (1 6) OT 3:eKTprUecKOro cTojda BeICOTOH 5,8M K 10My, BbICOTa KOTOPOTO 3,9M, HATSHYT
kabenb. Onpenenure UIMHY KaOessi, €CIIM PACCTOSTHUE MEXIY JOMOM U CTOJIOOM 3,4 M.

14. (1 6) Teno aBMxeTCs MO MPSAMOU TaK, YTO PACCTOSHUE S HAYAIbHOW TOYKOM M3MEHSeTCs 110
3aKOHY S(t)= 5t — 0,5t , rae t— Bpems ABuKeHHs B ceKyHaax. Halinnre ckopocTh yepe3 2 CeKyH/IbI
1oCJIe Hayana JABMKEHHS.

15. (1 6) Haiiqure obmacts onpeaeneHuss GyHkuuu Y = |09 5(X - 5)
16. (1 6) Pemnte ypaBHeHue %«/x +2=9

17. (1 6) Pemmre ypaBHEHHE COS? X + COSX = —Sin 2 X
18. (1 6) BeicoTta koHyca paBHa 12 cM, paanyc OCHOBaHMsSI paBeH 5 CM. BBIYUCIHUTD JJIHHY
o0Opa3yroei KoHyca.
JlomosHUTEIBHAS YACTb.
Ilpu évinonnenuu 3a0anuii 19-22 3anumume x00 pewieHus u nPaGUIbHLLIL OMeEem.

19. (3 6) Haitnure mpomexxyTKu Bo3pacTaHust (QyHKITHH f (X) = 2x> —5x* - 3x
20. (3 6) OcHoBaHKEe TUPAMHUJIBI — IPSAMOYTOJIBHBIN TPEYTOJIbHUK, OJIUH U3 KaTETOB KOTOPOTO

pasen 12 cM, poTuBoneskameit emy yroi 60°. Kaxoe 60okoBoe pebpo 13 cm. Haitaure 06bém
nmupaMuJbl.

18



21. (3 6) Pemute cucremy ypaBHEHUI {X ty=8
log, x=1-log,, y
22. (3 6) Pemmre ypaBHenue 1—C0S4X = Sin 2X
Bapuant 3
Oo6s13aTe/IbHAS YACTh.
Ilpu evinonnenuu 3a0anuit 1-8 3anumiume x00 peuteHus u NPasuIbHLLIL OMEEm.
1. (1 6) 1 merp curua croun 80 pybreir. Ckoabko MOXHO KynuTh Tkanu Ha 1000 pyOneit, eciu
aIMUHUCTpalMs Mara3uHa B 4eCTh Mpa3aHuKa caenana ckuaky 10%?
2. (1 6) 13 10 kaHaMIaTOB HYXHO BBIOpaTh 3-X Ha KoH(pepeHuuto. CKOIbKUMHU crocobamMu 3TO
MOJKHO cOeiaTh?

3. (1 6) Ilpoxoaut iu rpaduk GyHKIuu Y = -2x° 4yepe3 TOUKH:
a) A (0,5; -0,5) 06)B(-1,5; 1,1)

8 1
4. (1 6) BbIYMCIINTE 3HAYEHUE BBIPAXKECHUS 8° - 6418

5. (1 6) Haiiymre 3nauenne COSC | ecym SN @ = —3 ras Iy
6. (1 6) Pemnre ypaBuenue log,(4 —x)=2

7. (1 6) JlaHBI BEKTOPBI 5{5;—1;2} u 8{3;2;—4}. HaiiguTe koopauHatel C = a—2b.
8. (1 6) Pemure ypaBHeHue 4 -2* =64
9. (1 6) Jopucyiite rpadguk 4eTHON QYHKIIUH

B 3a0anuax 10-12, ucnonwv3ya zpaghux
pynxkyuu y = f(x) (cm. Huoice),
onpedenume u 3anuuiume omeem.

10. (1 6) HaubGonpmiee u HanMeHbIIee 3HAYCHUS (PYHKITHH.

11. (1 6) IIpomexyTKu Bo3pacTaHus ¥ yObIBaHUS (DYHKIIHU.

12. (1 6) IIpu kakux 3Ha4eHuAX x f (x) < 0

Ilpu eévinonnenuu 3adanuit 13-18 3anumume xo00 pewenusn u
nOyueHHbIIl Omeem.

13. (1 6) Ctopona kBazapara paBHa 4 cMm. Touxka,
paBHOYyAJIEHHAs OT BCEX BEPIIMH KBaJpaTa, HAaXOIUTCS Ha
paccTossHUU 6 CM OT TOYKHU IIEPECEUCHUs €ro uaroHaiei.
Haitgue paccTosiHre OT 3TOM TOYKH /10 BEPILIUH KBAJIpata.

14. (1 6) MarepuanbHasi TOYKa JBHKETCS 110 MPSIMOM CO CKOPOCTBIO 9<t) = 6t> - 10t (&, m/c; t, c).
HaiiinTe yckopeHHe TOYKH B MOMEHT BpeMeHH t = 3c.

15. (1 6) HaitmuTe 06macTs onpenenenus Gpyakmnun Y = VX =5,
16. (1 6) Pemnre ypaBHeHuE Yx+1=2

17. (1 6) Pemnre ypaBHEHUE COS(ZX — %) V3

18. (1 6) Bricora munmuapa 10 cM, a paauyc ocHoBanus 1 cMm. Haiiaure miomaab oceBOro ceueHus
HWIMH]IpA.
JlomosiHUTEIBHAS YACTb.
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Ilpu évinonnenuu 3ad0anuii 19-22 3anumume x00 pewienusn u nPAGUIbHLLIL OMEem.

. 4 2
19. (3 6) HaiinuTte npoMexxyTku yObIBaHUS (QDYHKIIMU f (X) =X —2X" -3
20. (3 6) ITnomrams oceBOro cedyeHus KOHyca paBHa 216 cM2, Inamerp ocHOBaHUS 24 CM.
OnpenenuTs MI0Ma s OOKOBOM MOBEPXHOCTH KOHYCA.
X+4y =16
log,y—log,4=log,(x+1)
22. (3 0) Haiimute peuieHue ypaBHeHHs 3C0S> X + 4Sin XCOSX +5sin? x = 2

Bapuant 4
Oo6s13aTe/IbHAS YACTh.

Ilpu evinonnenuu 3a0anuit 1-8 3anumiume x00 peuteHus u NPasuIbHLLIL OMEEm.
1. (1 6) ®nakon mammyss crout 160 pyoneit. Kakoe HanbombIee yucio (HIaKkoHOB MOKHO KYITHTh
Ha 1000 pyOneii Bo BpeMs paclipoaxku, KOrjia CKujaka coctapisieT 25 %.
2. (1 6) CxoJIbKMMH CITIOCO0OAMU MOTYT Pa3MECTHTBCS 5 YEIOBEK BOKPYT cToJa?

3. (1 6) Onpenenure KaKue U3 MEPEUUCICHHBIX TOYEK MPUHAICKAT IPpaPuKy GyHKIIUHA
f (x) = cosx

A (E;—Ej B (Z;OJ C(0;-1) D (z;—lj
3 2 2 4

4. (1 6) Haiinure 3HaueHuE BBIPAKEHHUs 47610 . 47676

21. (3 6) Pemmte cucremy ypaBHEHU {

N . 1
5. (1 6) Haiigute 3nauenue SIN « , €11 U3BECTHO, YTO COS ¢ = > unaelVua

6. (1 6) Pemnre ypasuenue 109 5(5 - 5X) =2log. 2

7. (1 6) JIaHBI BEKTOPBI g{l;—3;4} u B{— 2;0;6}. Hatigure koopInHATHI Z = Z_ %B
8. (1 6) Pemnte ypaBHeHne 3% =81
9. (1 6) Vkaxure rpaduk QyHkuH, 3a1aHHON GopMyI0H y = log, x

3a0anuax 10-12, ucnonvsya cpagux gynxkyuu y = f(x) (cm. nudnce),
onpedenume u 3anuuiume omeem.

10. (1 6) [TpomexyTku Bo3pacTaHust U yObIBAaHUS (PYHKIIUH.

11. (1 6) HanbGonpiiee u HauMeHblIee 3HaUeHNE QYHKIIHH.

12. (1 6) Ilpu xakux 3Ha49eHUAX X f (x)> 0

Ilpu ewvinonnenuu 3adanuun 13-18 3anuwume x00 pewenusa u
NnOYYEeHHbLIL Omeem.

13. (1 6) Haksonnas AB cocTaBisieT ¢ MIocKocThIo o, yro B 30, mpuuém
AB=4 cm. HaiinuTe 1inHy nepneHInKyIspa, olyIeHHOro U3 TOYKH A Ha
IJIOCKOCTH (L.
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14. (1 6) Tenmo nBWXETCS O 3aKOHY S(t) =t? 4t +3 Ornpenenure B KaKOH MOMEHT BPEMEHH TEJIO

OCTAaHOBUTCS?

15. (1 6) Haiigure obnacts onpenenenus QyHKIMU y = 5

X—5
16. (1 6) Pewnre ypasrenue V9—X* =0
17. (1 6) Pemnte ypaBHEeHUE 2tgx = 2

18. (1 6) Paguyc mapa pasen 50 cm. Haiinure ;yiHy OKpY>KHOCTH U TUIOLIAAb CEUCHUS,
HAXOJSIIErocs Ha PACCTOSIHUY 48 CM OT LIEHTpA.

JonoJHUTe/IbHASL YaCTh.
Ilpu evinonnenuu 3aoanuit 19-22 3anuwiume x00 pewienus u npasuibHulil OMeent.

19. (3 0) Haitiure npoMexyTKH Bo3pacTaHus (QYHKIIUH f(X) =x"-8x"+3

20. (3 6) CTOpOHBI OCHOBaHMS NPAMOTO Mapajienenunena 6 cM 1 4 cM, yrol Mesk1y HUME paseH 60,
Huaronans Oompiieid Tpanu paBHa 10 cm. Haiiaure 1wiom@aas TMONMHOW MOBEPXHOCTH
napaienenunesa.

X+y=06

21. (3 6) Pemure cucremy ypaBHEHUI
log, y=3-log, x

22. (3 6) Haitmure perieHue ypaBHEHHS Sin 2 X — 2sin XcosX —3co0s® X =0

4. KoHTpPOJILHO-U3MepHUTeJbHbIe MATEPHAJIbI JJIsl IPOMEKYTOYHOH aTTecTaluM Mo y4eOHOM
aucuunnue (1uddepeHUpoBaHHbIN 3a4eT)
4.1. ITacnopT KOMIJIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPE/ACTB
KOMIUIEKT KOHTPOJIbHO-OLIEHOYHBIX CPEACTB IPEJHA3HAYEH JJIs OLEHKH IPOMEKYTOUHBIX
pe3yJabTaTOB OCBOCHMS YUEOHOU MUCHUIIIMHBI « MaTeMaTukay.
dopma  MPOMEXKYTOUHOM  arTrecTanu (B COOTBETCTBUM C  y4eOHBIM  IIJIaHOM)  —
¢ epeHIIMPOBAHHBIN 3a4eT.
JuddepeHurpoBaHHbIN 3a4€T COCTOUT U3 00513aTEIBHON U JAOMOIHUTENBHON YacTh: o0s3aTenpHas
4acTh COJCPXKUT 5 3amanui (1-5), TOMOTHUTEIbHAS YacTh-2 3a1aHus(6-7).
3aganus qudQepeHIupyoTCs MO YpOBHIO CloKHOCTU. OOs3aTeNbHas yacTh BKIIIOYAET 3aJaHus,
COCTaBITYIOIIME HEOOXOAUMBIH M JOCTaTOYHBII MHUHUMYM YCBOEHHS 3HAaHUH M yMEHUH B
COOTBETCTBUU C TpeOOBaHHSIMH pabouell MporpaMMbl y4eOHON AUCHMILTUHBI «MaTtemaTukay.
JlononHuTenbHAS YaCTh BKIIOYAET 3a/1aHus 00JIee BHICOKOTO YPOBHS CIOXKHOCTH.
3aganua U depeHIUpOBaHHOTO 3adeTa Mpeiaralorcs B (GopMe NHCbMEHHOM KOHTPOJIbHOM
paboTHhL.
BapuanTs! quddepeHIMpoBaHHOro 3aueTa paBHOLIEHHBI 110 CJIO’KHOCTH, OAMHAKOBBI 110 CTPYKTYPE,
MapaJUIEIbHBI 110 PACIIOJIOKEHUIO 3aJaHUM: MO OJHUM MU TE€M K€ IOPSAKOBBIM HOMEPOM BO BCEX
BapuaHTax Au(p(HEepeHIUPOBAHHOIO 3aueTa HaXOJIUTCs 3aJjaHue, MPOBEPSIONIee OJWH M TOT Ke
AJIIEMEHT COJEPIKAHMSL.

DJ1eMeHTHI CO/IepPKaAHMUS POTrPaMMbl, IPOBepPsieMble 32IaHUSIMH IK3aMEeHAIMOHHOI PadoThI
1 Aareopa

Yucna, kopnu u cmenenu

1.1 Lenble yncna

1.2 Crenensb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM

1.3 JIpo6u, npo1eHTsl, paliioHaibHbIE Yncia

1.4 Crenens c 1ebIM MIOKa3aTeaeM

1.5 Kopens cTenenn N > 1 1 ero cBOMCTBA

1.6 Crenens ¢ pallMOHaIBHBIM IOKA3aTeNIEM U €€ CBOICTBA

1.7 CBo¥icTBa CTENEHHN C JEHMCTBUTENbHBIM MTOKa3aTelIEM
OcHogvl mpuzonomempuu
2.1 Cunyc, KOCMHYC, TAHT€HC, KOTAHI'€HC IIPOU3BOJIBHOTO YIJIa
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2.2 PanuanHas Mepa yria

2.3 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIa

2.4 OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIACCTBA

2.5 ®opMyIbl IPUBEIACHUS

2.6 CuHyc, KOCMHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JABYX YIJIOB

2.7 CMHYC ¥ KOCUHYC JIBOMHOIO yIJia

Jozapugmei

3.1 Jlorapudm vucia

3.2 Jlorapudm nmpou3BeeHNMsI, YACTHOTO, CTCTICHU

3.3 JlecsITUYHBIN U HATypaIbHBIN JIOrapu(PMBbI, YUCIIO €

IIpeobpazosanus evipasxiceruil

4.1 IIpeobpazoBaHus BEIpAKCHUM, BKIIOYAIOMUX apudmeTrndeckue Onepanuu

4.2 [IpeobOpa3zoBaHus BEIPAKEHUN, BKIIOYAIOUIUX OMEPaII0 BO3BECHHUS B CTEIICHb

4.3 [IpeobpazoBaHus BEIpAKECHUM, BKITIOYAIOIUX KOPHU HATYPAJIbHON CTENIEHU

4.4 IIpeobpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUI

4.5 IlpeobpazoBaHue BeIpaKEHUI, BKIIIOUAIOLIUX OMEPAIUIO JTorapuGMUPOBAHUS

4.6 Mosyns (abcomoTHAs BETUYHHA) YHCIa

Il YpaBHeHUs1 M HEPaBeHCTBA

Ypaeuenus

1.1 KBagpatHble ypaBHEHUS

1.2 PaniioHanbHble ypaBHEHUS

1.3 UppaunoHanbHble ypaBHEHUS

1.4 TpuroHomeTpuueckre ypaBHEHUs

1.5 Iloka3aTenbHble ypaBHEHUS

1.6 Jlorapudmuyueckue ypaBHEHUS

1.7 PaBHOCHUIIBHOCTh YPAaBHEHHI, CHCTEM YpaBHEHUN

1.8 Ilpocreiimue cucTeMbl YpaBHEHHUH € ABYMs HEU3BECTHBIMU

1.9 OcHoBHBIE IPUEMBI PEILICHUS] CUCTEM YPaBHEHUM: MOJICTAHOBKA, allre0paniecKoe CIoKeHue,
BBEJICHUE HOBBIX [1€PEMEHHBIX

1.10 Ucnonb3oBanue CBOMCTB U rpadukoB (PYHKUMN IPU PEILICHUU YpaBHEHHI

1.11 U3006paxeHne Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBA PEIIEHUI YpaBHEHHUH ¢ ABYMs
NIEPEMEHHBIMH U UX CUCTEM

1.12 [IpumeHeHne MaTeMaTHUECKUX METOJOB JUIsl PEIICHUS COIEPKAaTENbHBIX 3a4a4 U3 PA3INYHBIX
oOnacTeil HayKH U NpakTUKU. MHTeppeTanus pe3ynbrara, yu€T pealbHbIX OrpaHUYSHUN
Hepasencmea

2.1 KBagparHble HepaBeHCTBa

2.2 PanroHanbHbIE HEPABEHCTBA

2.3 Iloka3aTesbHbIE HEPAaBEHCTBA

2.4 JlorapudmMuueckre HEpaBEHCTBA

2.5 Cucrembl TMHEWHBIX HEPABEHCTB

2.6 CucTtembl HEPABEHCTB € OJIHOM NepeMeHHON

2.7 PaBHOCHIIBHOCTb HEPABEHCTB, CUCTEM HEPABEHCTB

2.8 Vcnionbp3oBaHue CBOMCTB U rpauKoB (QYHKIUI NPU peLIEHUH HEPABEHCTB

2.9 Meroa nHTEpBaJIOB

2.10 N3o6paxkenue Ha KOOPJAUHATHON TUNIOCKOCTH MHOKECTBA PEILIEHU HEPABEHCTB C IBYMS
IIEPEMEHHBIMH U UX CUCTEM

I ®dynxkuun

Onpeoenenue u epagux @yHxkyuu

1.1 dynkuus, odnacte onpeaeneHus: GyHKIMU

1.2 MHOXecTBO 3HaYeHUH (PYHKIIUU

1.3 I'padux ¢pynxun. [Ipumepsl pyHKIMOHANIBHBIX 3aBUCUMOCTEN B pealbHbIX Mpolieccax U
ABJICHUSAX
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1.4 O6patnas ¢pynkums. I'padux oOpaTHO# QyHKIHH

1.5 TIpeoGpazoBanust rpadMKOB: MapaICIbHBINA MEPEHOC, CHMMETPHUSI OTHOCUTEIHPHO OCEH
KOOpJUHAT

DnemenmapHoe ucciedosanue QyHKyuil

2.1 MonotonHOCTh QyHKITUH. [IpoMexyTKH BO3pacTaHusl U yOBIBaHUS

2.2 YéTHOCTh M HEYETHOCTD (PYHKITUN

2.3 [leproaAnYHOCTH (PYHKITUH

2.4 OrpaHr4eHHOCTh (DYHKIH

2.5 Touku 3KcTpeMyMa (JTOKaTbHOTO MAKCUMyMa U MUHUMYMa) (DyHKIHH

2.6 HauGoupiiee 1 HauMeHbIIee 3HaYCHUs PyHKITUN

OcHosHble sn1emenmapuvie QyHKyuu

3.1 JIuneitnas ¢pyHkuus, e€ rpaduk

3.2 ®yHKIUs, ONKCHIBAIOIIAs 00OPAaTHYIO IPONOPLHUOHATIBHYIO 3aBUCHMOCTb, €€ rpaduk

3.3 KBagpatuunas pyHkmnus, e€ rpaduk

3.4 Crenennast QyHKIUS C HATYPATbHBIM MTOKa3zareseMm, e€ rpaduk

3.5 Tpuronomerpuueckue QPyHKIIUH, UX TPaPUKH

3.6 Iloka3zarenpHas QyHKIUS, €€ rpaduk

3.7 Jlorapudmuueckas pynkuus, e€ rpadux

IV I'eomeTpust

Inanumempus

1.1 TpeyronapHuk

1.2 [Napannenorpamm, OpSMOYTOJIbHUK, pOMO, KBaapaT

1.3 Tpanemus

1.4 OxpyXHOCTB U KPYT

1.5 Okpy>XHOCTb, BIIMCAHHAs B TPEYTOJIbHUK, U OKPYKHOCTh, OIMCAHHAs OKOJIO TPEYTOJIbHUKA
1.6 MHoroyronsHuK. CyMMa yIjoB BBIITYKJIOIO MHOTOYrOJIbHUKA

1.7 IlpaBunbHBIE MHOTOYTOJIbHUKY. BrincanHasi OKpy>KHOCTb U ONMCAHHAs OKPYKHOCTh
IPaBUIBHOIO MHOTOYTOJIbHUKA

Ipamvle u nrockocmu 6 npocmpancmee

2.1 Ilepecekatoiiuecs, napajieabHble U CKPEIIUBAIOIINECS MPSMBbIE;

NEePIEeHIUKYISIPHOCTD IPSIMBIX

2.2 ITapannenbHOCTh IPSMOM M INIOCKOCTH, IIPU3HAKK U CBOMCTBA

2.3 IlapannenbHOCTh INIOCKOCTEH, TPU3HAKK U CBOWCTBA

2.4 IlepneHAMKYIAPHOCTD NPSIMOM U TUIOCKOCTH, IIPU3HAKU M CBOMCTBA; NEPIIEHIUKYIISAP U
HaAKJIOHHAs; TeopeMa O TPEX MepreHANKYIIpax

2.5 IlepneHAMKyIAPHOCTD IUIOCKOCTEM, TPU3HAKK U CBOWCTBA

2.6 IlapannenbHoe npoekTupoBanue. M300paxeHne npocTpaHCTBEHHBIX QUTYD

TpeGoBanus (yMeHust), npoBepsieMble 3aJaHUAMH IK3aAMECHALMOHHOH PadoThI.

¥Y.1 YMeTh BbINOJIHATH BHIYMCICHHUS U Pe0OpPa3oBaHUA

1.1 BemonsaTh apudMeTHuecKkue qeicTBUs, coueTasi yCTHbIE U UCbMEHHbBIE IPUEMBI; HAXOIUTh
3Hau€HUs KOPHS HaTypaJIbHOM CTENEHHU, CTENIEHU C pallMOHAJIbHBIM ITOKa3aTeseMm, Jjorapudma
1.2 BbluncnaTh 3Ha4€HUS YUCIIOBBIX U OYKBEHHBIX BBIPAXKEHUMH, OCYIIIECTBIISAS HEOOXOJUMbIe
MOJICTAHOBKH M NMpeoOpa3oBaHUs

1.3 [IpoBoUTH 1O U3BECTHBIM (hOpMYJIaM U MpaBuiIaM npeoOpa3oBaHusl OyKBEHHBIX BbIpaKEHUII,
BKJIIOYAIOLIUX CTENEHH, paiuKallbl, Jorapu(mbl 1 TPUTOHOMETpUYECKHE (PyHKIIUN

Y.2 Ymers pemiaTh ypaBHeHHs M HEPABEHCTBA

2.1 PemaTp panioHaJIbHbIC, UPPALMOHAIIBHBIC, IOKA3aTENbHBIE, TPUTOHOMETPUYECKUE U
JorapupMHUECKUE YPaBHEHUS, UX CUCTEMBI

2.2 Pemiath ypaBHEHUS, MPOCTEHUIIINE CUCTEMbI YPaBHEHM, UCIIOIB3YS CBOMCTBA QYHKUIMN U UX
rpauKOB; HCIIOJIL30BATh /I IPUOIMKEHHOTO PELIeHUs YpaBHEHUN U HEPABEHCTB rpaduyeckuii
METO/T

2.3 Pematp pauuoHaibHble, IOKa3aTelbHbIe U JIorapu(Muiyeckie HepaBeHCTBA, X CHCTEMBI
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Y.3 YMeTh BBINOJIHATH 1eHCTBUSA ¢ QYHKIHAMH
3.1 Onpenensats 3HaYeHHE (PYHKLINU IO 3HAYEHUIO apTyMEHTa IIPU Pa3INYHbIX CI0C00ax 3aaHus
(GyHKIMU; OMUCHIBATH 10 rpaUKy MOBEICHUE U CBOMCTBA (PYHKLIUHU, HAXOAUTH 110 TpauKy
byHKIIMM HauOoJIblIIee U HAUMEHbIIIEe 3HAYEHUS; CTPOUTH IPapUKU U3yYECHHBIX (PYHKIIHIMA
3.2 Bb1uucnaTe Npou3BOJHBIC U IEPBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKITHIA
3.3 HccnenoBath B MpOCTEHIINX cydasx (YHKIIMH HA MOHOTOHHOCTb,
HAXOJUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUCHUs (DYHKITHH
Y.4 YMeTb HCN0/1b30BaTh NPUOOPETEHHbIE 3HAHUS M YMEHHSI B IPAKTHYECKOH 1eATeTIbHOCTH
U NOBCE/IHEBHOM KU3HH
6.1 AHanu3UpoBaTh pealibHble YUCIOBbIE JaHHbIC, THPOPMAIUIO CTATUCTUYECKOTO XapaKTepa;
OCYIIECTBIISATh MPAKTUYECKUE pacueTsl MO GopMysIaM; MOJIb30BaThCs OLIEHKOHN U MPUKUIKON IpU
MPAKTUYECKHUX pacyeTax
6.2 OnuchIBaTh ¢ NOMOIIBIO (PYHKIUH pa3IMuHbIe peasIbHbIe 3aBUCUMOCTH MEX]ly BETHUYUHAMU U
MHTEPIPETUPOBATH UX TpaduKU; U3BJIEKATh HH(OPMALIKIO, ITPEICTABICHHYIO B Ta0INIIaX, HA
auarpaMmmax, rpagukax
6.3 Pemath npukIiagHbie 3a7]a41, B TOM YHCIIE COLUATbHO-I)KOHOMUYECKOT0 U (PU3MUecKOro
XapakTepa, Ha HauOOoJIbIIKME U HAMMEHbIIINE 3HAYCHUS, HA HAX0XKJIEHUE CKOPOCTU U YCKOPEHHSL.
Opranuszanys KOHTPOJIsI H OLleHUBAHUS
®opma Opranun3anust KOHTPOJIsi U OLlEHNBAHUS
NMPOMEKYTOUYHOM
arrecTaluu

HuddepennupoBannbiii | [IpoBogutbess B nuchbMeHHOW — gopme. s mpoBeneHUs
3a4€T mQQepeHIIMPOBaHHOTO 3a4€Ta TOTOBUTCS KOMIUIEKT KOHTPOJIBHBIX
MaTepHAJIOB HE MEHEE, YeM U3 2 BAPUAHTOB IS TPYIII 00yUYarOIIUXCS,
KOTOpPBIE CHAIOT 3a4eT B OJHO M TOXE BpEMS. Ha Bemonnenue
OTBOJAUTCS 45 MHHYT.

Jlomyck K MpOMEXYTOYHOW aTTeCTAllUH MPU YCIOBUH BBIITOJIHEHHS
BCEX KOHTPOJBHBIX TOYEK (3aUeThl, KOHTPOJIbHbIC PaOOTHI,
[IpaKTUYECKHE paboThl).

MarepuanbHO-TeXHHYECKOe o0ecrieyeHHe KOHTPOJIbHO-0LeHOYHBIX MepONPUATHI
KoHTpOIHHO-0IIEHOYHBIE MEPOTIPUSTHS TPOBOIATCS B YI€OHOM KaOWHETE MAaTEeMaTHKH.
O6opynoBanue yueOHOro kabuHeTa U paboynx MecT kabuHeTa:

MOCaI0UHbIe MecTa sl 00yJaromuXxCs;
pabodee MecTo MpernojaBaTes;
COOPHHKY 3aJaHMIA;

CIPaBOYHbBIE MAaTEPUANIBI U3 TTOCOOHUS.

4.2 3apanus A 1u¢p¢epeHunPoOBAHHOIO 3a4€Ta
| Bapuanr

24 — 6x°
1. Permute HepaBeHCTBO ————
2X+9
2. Pemmte ypauenue log,(X* —4x+4) =4
3. Pemmre HepasencTBo (1/4)%73 < §x1
4. Pemnre ypaBHeHUe COSX — Sin (m/2-X) + sin (n-X)=0

o . 3
5.Haiigure 3Hadenue cosa,ecausina=-08 u w<a < -

6. Pemnte ypaBHenue v X° —5Xx+1=+/x—4
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7.01pe3ok AB nMeeT ¢ TIIOCKOCTBIO 0L €MHCTBEHHYIO 0011yto Touky A. Uepes ero cepeauny C u
TOuKy B npoBezieHbI napasuienbHble MPsIMbIE, IEPECEKAIOIINE INIOCKOCTh 0L COOTBETCTBEHHO B
toukax Ci u B1. [lnuna orpeska AC1 paBHa 8 cm. Haligute niuny otpeska ABa.

Il BapnanT

X —4x

1. Pemte HepaBeHCTBO —1)0 .
X —

2. Pemmte ypasuenue log, (x> —2x—8) =1

3. Pemmre HepaBeHcTBo 27% (9%

Ny

4 Pemmre ypaBuenue SiN X +SiN( 7z + X) — 2 cos(

N . 2
5.HailinuTe 3HaueHuHe COS @, €CIH Sina = S H

—szl
<a<

NS

6.Pemute ypaBHeHue \/3X2 —4x-2 = \/4X2 —5x

7.0T1pe3ok AB umeeT ¢ II0CKOCTBIO 0 €TMHCTBEHHYIO 00111yt0 TouKy A. Touka C nenur ero B
oTHowmeHuu 2:1, cunras ot Touku A. Yepes Touku C u B mpoBeseHbl napasiesbHble IpsSIMbIe,
IepeceKarolye MIOCKOCTh 0. COOTBETCTBEHHO B Toukax Ci u Bi.Jlnmuna otpeska ACy1 paBHa 12 cwm.
Haiinure nuny orpeska AB1.

4.3. Kpurtepuu oueHKHU pe3yJibTaTa
HpI/I BBICTABJICHHMHU OLICHKHU YUUTBIBAIOTCA PE3YJIbTAThI, IIOJTYUYCHHBIC ITPU BBIITOJIHCHUH KOHTPOJIBbHBIX
U MPAKTHYECKUX padoT.

OueHka

«3»(yIOBIETBOPUTEIHHO) 60% BBITTOTHEHHBIX 3a/IaHUI
«»( xopomio) 75% BBINOTHEHHBIX 3a/IaHUM
«5»( OTIIMYHO) 100% BBITIOTHEHHBIX 3aJITaHHAI

5. KoHTpoJIbHO-U3MepHuTeIbHbIe MATEPUAJIBI VIS MPOMEKYTOUYHOH aTTecTAllMU MO Y4eOHOMH
AMCUUIJIMHE (3K3aMeH)
5.1. ITacnopT KOMILIEKTA KOHTPOJIbHO-OLIEHOYHBIX CPEACTB
KOMIIIEKT KOHTPOJIBHO-OLIEHOUHBIX CPEACTB NMpEAHA3HAYEH [Jis OLIEHKU pPe3yJIbTaTOB OCBOEHUS
y4eOHOM JUCIUTUIMHBI MaTeMaTrka
®dopma MPOMEKYTOUHOM aTTECTAMH (B COOTBETCTBUU C yU4EOHBIM IJIAHOM) — MUCHbMEHHBIHN SK3aMeH.
DK3aMeHaIMoOHHas padoTa COCTOUT U3 2-X YacTeil: 00s13aTeIbHON U TOTIOTHUTEIHHOM.
OO0s3aTenbHas 4acTh cOAepKaT 3aJaHUsI MUHUMAJIbHO 00sI3aTEIbHOTO YPOBHS, a JOMOJTHUTEIbHAS
4acThb—00JIee CIIOKHBIC 3aAaHus. [Ipy BeIMOTHEHUU OOTBITHHCTBA
3a/laHuil 00s3aTebHON YacTu TpeOyeTcs MPEACTaBUTh X0/ PEIICHUS U YKa3aTh MOJYyYeHHBIN OTBET,
Y TOJIBKO B HECKOJIBKUX 3aJJaHUSX JOCTATOYHO MPEACTABUThH OTBET.
[Tpu BBIIOMTHEHUH JIFOOOTO 33/1aHUS JOTIOJTHUTEIHHON YaCTH OMUCHIBACTCS XOJ PEIICHUs U JTaeTcs
OTBET.
[TpaBuiIbHOE BBITIOJIHEHUE 3aJJaHHH OIEHUBAETCs OasiaMu.
[IpaBunpHOE BBIMOTHEHWE JIOOOTO 3amaHusl O0O0sS3aTEIBPHOM 4YacTH OIEHWBaeTcs 1 Oamiom,
MPAaBUJILHOE BBIMIOJIHEHUE Ka)XJOTO 3aJaHUs JOMOJHUTENBHON uacTU—Tpemsi Oammamu. bamibr
YKa3bIBAIOTCS B CKOOKAX OKOJIO HOMEpa 3a/IaHus.
Ecnu npuBoauTCS HEBEPHBIN OTBET WIIM OTBET OTCYTCTBYET, cTaBUTCs O 0aioB. bamnsl, moxydeHHbIE
3a BCE BBIMOJHEHHBIC 3a7]aHUsI, CYMMHUPYIOTCS

DJIeMeHTHI co/Iep:KaHusl MPOrPpaMMBbl, IPOBepsieMble 32IaHUSIMH IK3aMEeHAIHOHHOI PadoThI
1 Anredpa
Yucna, kopuu u cmenenu
1.1 Lenble yncna
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1.2 Crenens ¢ HaTypaJIbHBIM MOKa3aTeIeM

1.3 JIpoOu, mpoIeHTHI, palliOHAIbHBIC YHCIIa

1.4 Crenens ¢ LenbIM IIOKa3aTelleM

1.5 Kopens cTenienn N > 1 1 ero cBoicTBa

1.6 CteneHs ¢ pallMOHaIbHBIM IOKa3aTelleM U €€ CBOICTBa

1.7 CBo¥icTBa CTEIIEHHU C IEUCTBUTEIbLHBIM ITI0Ka3aTeIeEM

Ocnogvl mpuzonomempuu

2.1 Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC TPOU3BOJIBHOTO YIJIa

2.2 PanuanHas mepa yria

2.3 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIa

2.4 OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIACCTBA

2.5 ®opMyIbl IPUBEACHUS

2.6 CuHyc, KOCMHYC ¥ TAHT€HC CYMMBI U Pa3HOCTHU JBYX YIJIOB

2.7 CMHYC ¥ KOCUHYC JIBOHHOIO yIJia

Jozapugmoi

3.1 Jlorapudm umca

3.2 Jlorapudm nmpou3BeACHNSI, YACTHOTO, CTCIICHU

3.3 JlecATHYHBII U HATypaIbHBIN JIOTrapu(pMBbI, YUCIIO €

IIpeobpazosanus evipadicenuil

4.1 IIpeobpazoBanus BbIpaXeHH, BKIIIOUaOuX apudmernueckue Onepanuu
4.2 IIpeobpazoBaHus BEIPAKEHUM, BKIIOYAIOIIUX ONEPAIMIO BO3BECHHUS B CTEIICHb
4.3 IIpeobpazoBaHus BbIpaXEHH, BKIIIOUAIOIIUX KOPHU HATYpaIbHOU CTEICHH
4.4 IIpeoOpazoBaHusi TPUTOHOMETPUUECKUX BBIPAKCHUI

4.5 IlpeobpazoBaHue BRIPAKESHUIM, BKIIIOUAIOLIUX OMEPAUIO JorapuGMupoBaHus
4.6 Mosynb (abcomoTHAsS BETUYHHA) YHCTA

Il YpaBHeHUs1 M HEPaBeHCTBA

Ypaeuenus

1.1 KBagpatHble ypaBHEHUS

1.2 PaniioHanbHble ypaBHEHUS

1.3 UppaunoHanbHble ypaBHEHUS

1.4 TpuroHomeTpuiecKke ypaBHEHUS

1.5 Iloka3aTenbHbIe ypaBHEHHUS

1.6 Jlorapupmuueckre ypaBHEHHUS

1.7 PaBHOCHIIBHOCTD ypaBHEHUH, CHCTEM ypaBHEHUN

1.8 Ilpocreiimme cucteMbl ypaBHEHHUH ¢ ABYMs HEU3BECTHBIMU

1.9 OcHOBHBIE TPUEMBI PELIEHNUS CUCTEM YpaBHEHU: MOACTAaHOBKA, alreOpanyeckoe cloKeHHe,
BBEJICHUE HOBBIX [1€PEMEHHBIX

1.10 Mcnonb30BaHue CBOMCTB U rpadukoB (yHKIMN IPU peIIeHUN YpaBHEHHM
1.11 U3006paxeHne Ha KOOPAMHATHOMN MJIOCKOCTH MHOKECTBA PEUICHUI YpaBHEHUH ¢ ABYMs
NIEPEMEHHBIMH U UX CUCTEM

1.12 [IpumeHeHnne MaTeMaTHUECKUX METOJOB JUIsl PEIICHHUS COJIEPKAaTENbHBIX 3a4a4 U3 PA3INYHBIX
oOnacTeil HayKH U NpakTUKU. MIHTeprperanus pe3yabTara, y4€T pealbHbIX OrpaHUYEHHH
Hepasencmea

2.1 KBagparHble HepaBeHCTBa

2.2 PanpoHabHbIE HEPABEHCTBA

2.3 Iloka3aTenbHbIE HEPAaBEHCTBA

2.4 JlorapudmMuueckre HepaBeHCTBA

2.5 Cucrembl TMHEWHBIX HEPABEHCTB

2.6 Cuctembl HEPaBEHCTB C OAHOW ITEPEMEHHON

2.7 PaBHOCHUJIBHOCTD HEPABEHCTB, CUCTEM HEPaBEHCTB

2.8 Vcnonbp3oBaHuE CBOMCTB U rpaduKoB GYHKIUI MPU pEeLICHUH HEPABEHCTB
2.9 Meton UHTEpBAIOB
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2.10 N3o0paxkeHre Ha KOOPAMHATHOM IIIOCKOCTH MHOXECTBA PELICHUN HEPABEHCTB C IBYMS
NEPEMEHHBIMH U UX CHCTEM

I ®ynxkuun

Onpeodenenue u epaghux hynkyuu

1.1 ®ynkuus, o6nacTp onpeaeneHus GyHKIUN

1.2 MHOXeCTBO 3HAUCHUH (YHKIIUH

1.3 I'paduk ¢pynkuuu. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peabHBIX MpoIeccax u
SBIICHUAX

1.4 O6patnas ¢pynkums. I'padgux oOpaTHO# QyHKIHH

1.5 TIpeoGpazoBanust rpadMKOB: MapaJICIIbHBIA MEPEHOC, CHMMETPHUSI OTHOCUTEIIBHO OCEH
KOOpJUHAT

DnemenmapHoe ucciedosanue QyHKyuil

2.1 MonotonHOCTh QyHKIUH. [IpoMexyTKHM BO3pacTaHusI U yObIBaHUS

2.2 YéTHOCTh M HEYETHOCTD (PYHKITUU

2.3 IleproanYHOCTH (PYHKITUH

2.4 OrpaH4eHHOCTh (DYHKIMH

2.5 Touku 3KcTpeMyMa (JTOKaTHbHOTO MAKCUMyMa U MUHUMYMa) (QyHKITHH

2.6 Haubonblee 1 HaMMeHbIlIee 3HaUeHUs (PYHKIUH

OcHognvle snemenmapHvie QyHKyuu

3.1 Jluneitnas Qynkuus, e€ rpapuk

3.2 ®yHK1us, ONKCHIBAIOIIAs 00PAaTHYIO MPONOPLMOHAIBHYIO 3aBUCUMOCTb, €€ Irpaduk
3.3 KBagparuunas pynkuus, e€ rpaduk

3.4 Crenernast QyHKIUS C HATYPATBHBIM MTOKa3aresieMm, e€ rpaduk

3.5 Tpuronomerpuyeckue GyHKIMU, UX TpapUKH

3.6 Iloka3zarenpHas QyHKIUS, €€ rpaduk

3.7 Jlorapudmuueckas pynkuus, e€ rpadux

IV Hayaia MmaTeMaTH4eCKOro aHaJIM3a

Ilpouzeoonasn

1.1 [ousiTre 0 NPOU3BOTHON (HYHKIINH, TEOMETPUIECKUN CMBICIT

MPOU3BOTHOM

1.2 ®usnyeckuii cMbICT TPOU3BOAHOMN, HAXOKIEHHE CKOPOCTHU ISt

npoiiecca, 3aJJaHHOro GopMyInnoil uiam rpadgukom

1.3 YpaBHeHue kacaTenbHOH K TpaduKy QpyHKINH

1.4 IIpon3BoaHbIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO

1.5 TIpon3BoaHbIE OCHOBHBIX 3JIEMEHTAPHbIX (QYHKIUI

1.6 Bropas npousBoHast U €€ pU3NYECKHA CMBICI

Hccneoosanue ¢pynxyuti

2.1 IIpuMeHeHre MPOU3BOIHOM K UCCIIeOBAHUIO (DYHKIMH U IOCTPOESHHUIO ITpaprKOB
2.2 IlpuMepsl UCTIOIB30BAaHUS IPOM3BOIHOMN AJI HAXO0XK/IEHUS HAWIYdlIero petieHus B
IIPUKIIAIHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a7a4ax

Ilepsoobpasnas u unmezpan

3.1 IlepBooOpazHble yIeMEHTAPHBIX (DYHKIMH

3.2 Ilpumepsl NpUMeHEeHUsl UHTerpaia B GU3NKE U TeOMETPUH

V I'eomerpus

Ilnanumempus

1.1 TpeyronpHuk

1.2 Tlapannenorpamm, NpsMOYTOJIbHUK, pOMO, KBaJpaT

1.3 Tpanenus

1.4 OxkpyXHOCTB U KpyT

1.5 OxpyXHOCTb, BIUCaHHAsI B TPEYTOJIbHUK, U OKPY’KHOCTb, OIIMCAHHAs1 OKOJIO TPEYTOJIbHUKA
1.6 MuoroyronbHuk. CyMMa yIiIOB BBITYKJIOTO MHOTOYTOJIBHUKA
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1.7 IlpaBunbHBIE MHOTOYTOJIbHUKU. BIIncaHHas OKpYKHOCTb U OIIMCAHHAsL OKPY’KHOCTb
MPABUJIBHOTO MHOTOYTOJIbHUKA

Ipamvle u nrockocmu 6 npocmpancmee

2.1 Ilepecexkatomuecs, mapaieibHbIe U CKPEIIUBAIOIINECS IPSMBIE;

NEPIEHIUKYIIPHOCTD IPSIMBIX

2.2 IlapannenbHOCTh NPSIMOM U TIJIOCKOCTH, MMPU3HAKU U CBOMCTBA

2.3 IlapannenbHOCTh IUNIOCKOCTEN, IPU3HAKU U CBOWMCTBA

2.4 TlepneHUKYIAPHOCTD MPSIMOM U IIJIOCKOCTH, MPU3HAKU U CBOMCTBA; MEPIECHAUKYIISP U
HAKJIOHHAs; TeopeMa O TPEX MePIEeHAUKYIIpax

2.5 IlepneHUKYyIAPHOCTD TJIOCKOCTEN, MPU3HAKU M CBOMCTBA

2.6 ITapamienbHoe npoekTupoBanue. M300paxkeHne NpocTpaHCTBEHHBIX (Uryp
Muocoepannuxu

3.1 IIpusma, e€ ocHoBaHwmsI, OOKOBBIC pE&Opa, BEICOTA, OOKOBas

MOBEPXHOCTh; MpsiMasi MPU3Ma; MpaBUIbHAS TPU3Ma

3.2 MMapannenenunesn; Ky0; CHMMETpUHU B KyOe, B apajiesienue e

3.3 Ilupamupa, e€ ocHoBaHue, O0KOBBIE pEOpa, BHICOTA, OOKOBAsi IOBEPXHOCTH; TPEYroJIbHAS
NUpaMuJia; IpaBUIbHAS TUpaMUIa

3.4 Ceuenus KyOa, MPU3MBbI, TUPAMHU/IBI

3.5 IlpeacraBnenue o NpaBUIbHBIX MHOTOTPaHHUKAX (TETpa’ip, Ky0, OKTa’aAp, 10AeKa’Ip U
HUKOCadIp)

Tena u nosepxnocmu epawjerus

4.1 Hunmunanp. OcHoBaHKe, BEICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yroias, pa3BepTka

4.2 Konyc. OcHOBaHHe, BHICOTa, OOKOBAs TOBEPXHOCTH, 00pa3yromias, pa3BepTKa

4.3 lllap u chepa, ux ceueHus

Hzmepenue ceomempuieckux enuyun

5.1 Bennumnna yrina, rpajycHasi Mepa yriia, COOTBETCTBHE MEXIY BEIHMUMHOM yria U JUTHHON AYTH
OKPYXHOCTH

5.2 Yron Mex Iy NpSIMBIMU B IPOCTPAHCTBE; YTOJI MEXAY IPSAMOM U IIOCKOCTBIO, YOI MEXY
IJIOCKOCTSIMU

5.3 JInuna oTpe3ka, TOMaHOH, OKPY>KHOCTH, IEPUMETP MHOTOYTOJIbHUKA

5.4 PaccrosiHuE OT TOUYKHU A0 IPSIMOM, OT TOYKHU J0 TUIOCKOCTH; PACCTOSIHUE MEXy MapayljieIbHbIMU
Y CKPEIMBAIOIUMUCS IPSIMBIMHU, PACCTOSHUAE MEXY NTapaJlJIEIbHBIMU INIOCKOCTSAMHU

5.5 [lmomaapr TpeyroiapHUKA, MapauiesiorpaMMa, Tparneuu, Kpyra, CeKTopa

5.6 ITnomaas MOBEpXHOCTH KOHYCa, IMIINHAPA, Chepbl

5.7 O6BEM Kyba, TPSAMOYTOIFHOTO MapaJiIeNIeHIIe 1a, TUPaMUIbl, TPU3MBI, [IIMH]IPA, KOHYCA,
mrapa

Koopounamwr u éexmopul

6.1 /lexapTOBBI KOOPAMHATHI HA IUIOCKOCTH U B IIPOCTPAHCTBE

6.2 ®opmMyna paccTOSTHUS MEX]Y IByMsI TOUKaMU; ypaBHEHUE Cepbl

6.3 BekTop, MOZyIb BEKTOPA, PABEHCTBO BEKTOPOB; CII0KEHNE BEKTOPOB U YMHOXEHHE BEKTOpa HA
YHUCIIO

5.6.4 KonnuHeapHble BEKTOpHL. PasnokeHne BEKTopa 1o JByM

HEKOJJIMHEAPHBIM BEKTOpaM

6.5 Kommanapuslie BeKTOpsl. PasnoskeHne no TpéM HEKOMIUIAHAPHBIM BEKTOPaM

6.6 KoopimHAThI BEKTOpaA; CKAaJISIPHOE NMPOU3BENECHUE BEKTOPOB; YIOJl MEXIY BEKTOPaMHU

VI DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH M TEOPHUH

BepPOSITHOCTEM

Dnemenmvl KOMOUHAMOPUKU

1.1 TloouepenHblil U OTHOBPEMEHHBII BBIOOP

1.2 ®opmynsl yncna coueTaHui U nepectaHoBoK. bunom Herotona

DnemeHmuvl cmamucmuxu

2.1 TabauuHoe u rpaduyeckoe NpeacTaBlIeHne TaHHBIX
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2.2 YucnoBble XapaKTEPUCTUKU PSAJIOB TaHHBIX
Inemenmul meopuu 6eposmHoOCmelu
3.1 BepositHOCTH COOBITHIA
3.2 IIpumepsl UCIIOJIB30BAaHUS BEPOSITHOCTEN U CTATUCTUKYU IIPHU PELICHUU IPUKJIAJAHbIX 3a]a4
TpeGoBanus (yMeHust), npoBepsieMble

3aJJaHUSAMU IK3aMEeHALMOHHON padoThl.
¥Y.1 YMeTb BBINOJIHATH BHIYMCICHUS U NPe00pa3oBaHUA
1.1 Beimonusts apupmMeTHuecKue AeCcTBHs, coueTasi yCTHbIE U MUChbMEHHbIEC IPUEMBbI; HAXOAUTh
3HaYeHUS KOPHS HATYpaJIbHOM CTETEHH, CTENICHH C pallHOHAILHBIM TI0Ka3aTeseM, Jjorapupma
1.2 BeIuucnaTh 3Hau€HUS YUCIOBBIX U OYKBEHHBIX BBIPDAKEHUH, OCYILIECTBIISISI HEOOXOAUMBIE
MOJICTAHOBKH H ITPeoOpa3oBaHus
1.3 TIpoBOIUTE IO U3BECTHHIM (pOpMYJIaM U MpaBuiIaM MpeoOpa3oBaHusi OYyKBEHHBIX BBIPAXKECHUH,
BKJTIOYAOIIUX CTETICHH, PaIUKaIbI, JOrapu(pMbl 1 TPUTOHOMETPHUECKUE (PYHKITHH
Y.2 YMerh pemiaTth ypaBHEeHUsI 1 HEPABEHCTBA
2.1 Pemiate panvoHanbHbIE, HPPaLMOHAJIBHBIE, 10KA3aTEIbHbIEC, TPUTOHOMETPUUECKUE U
norapuMuyUecKre ypaBHEHUS, UX CUCTEMbI
2.2 Pemiate ypaBHEHUS, IPOCTEHUILINE CUCTEMbI YPABHEHU, CIIOJIB3YS CBOMCTBA (DYHKLUN U UX
rpaduKoB; UCTIONB30BATH ISl IPUOIMKEHHOTO PELICHUS YPaBHEHHUI U HEPABEHCTB rpaduueckuii
METOJ
2.3 Pemiath panMoHalbHbIE, TOKa3aTeIbHbIC U JIOTapu(MUIECKIe HEPABEHCTBA, UX CHCTEMBbI
¥Y.3 YMeTh BBINOJIHATH 1eHCTBUSA ¢ PYHKIHMAMHU
3.1 OnpenensaTe 3HaYeHHE (PYHKIMU IO 3HAYSHUIO apTyMEHTa IIPU Pa3IMYHBIX CIIOCO0ax 3adaHUs
(GyHKIMU; ONMUCHIBATH 1O rpaduKy MOBEICHUE U CBOWCTBA (PYHKIINHU, HAXOAUTH 110 TPapUKy
¢byHKIIMM HanOoJIbIee U HAUMEHbBIIIEe 3HAYEHUS; CTPOUTH IPapUKU U3y4EHHBIX (PYHKIIHIA
3.2 BbIuucniATs Npou3BOJHBIC U IIEPBOOOPA3HBIE AIIEMEHTAPHBIX (DYHKITHIA
3.3 UccnenoBatTh B IpOCTEHIINX clydasX QYHKIIMA HA MOHOTOHHOCTb,
HAXOJUTh HanOOJIbIIIee U HAUMEHbIIIee 3HAUCHUS (DYHKITHH
Y.4 YMeTh BBINOJHATH 1efiCTBUS C FeOMEeTPHYECKUMH (PUTypamu,
KOOPAMHATAMM M BEKTOPAMH
4.1 Pemiath mjaHUMETPUYECKHE 3a/1a4H Ha HAXOXKICHUE T€OMETPUYECKUX BETMYHH (IJIMH, YTIIOB,
TJTOTAIEH )
4.2 Pemats npocTeiime CTEpEOMETPUYECKUE 3aaUl HAa HAXO0KIEHUE T€OMETPUUECKUX BEJTUYUH
(nmuH, yriioB, momaaei, 00bEMOB); UCIIOIB30BATh MPU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4
IUTAaHUMETPUUECKUE (PAKThl U METObBI
4.3 OnpenensiTb KOOPAMHATHI TOUKH; IPOBOAUTH ONEPALlMU HaJl BEKTOPAMH, BBIYUCIIATH AJIUHY U
KOOpJMHATHI BEKTOPA, YIOJl MEKIY BEKTOPAMHU
Y.S YMeThb CTPOUTH U HCCJIEI0BATH NPOCTeiMe MaTeMaTHYeCKHe MOAeIH
5.1 MopaenupoBaTh peajibHble CUTYallUU Ha A3bIKE aareOphl, COCTABIATh YPABHEHUS M HEPABEHCTBA
10 YCJIOBUIO 33J1a4M; UCCIIEI0BAaTh OCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajareopsl
5.2 MopaenupoBath peajabHble CUTYallUN Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh IOCTPOECHHBIE MOIEIN
C UCIOJIb30BaHUEM F€OMETPUUECKHUX MOHATUN U TEOPEM, almapara ajreOppl; peiaTh IpakKTHUYEeCKHUe
3a/1a4M, CBA3aHHBIE C HAXOKJIEHUEM I€OMETPUUECKHUX BEITMUNH
5.3 IIpoBOUTH AOKa3aTeIbHBIE PACCYKIEHUS IIPU PEILIEHUU 3a]]a4, OLIEHUBAThH JOTHYECKYIO
IIPABUJIBHOCTh PacCYXACHHM, PacIIO3HABATh JIOTMUECKH HEKOPPEKTHBIE PaCCyXIACHUS
5.4 MopenupoBath peajgbHble CUTYallH Ha SI3bIKE TEOPUU BEPOSITHOCTEHN U CTATUCTUKH, BHIYUCIISATH
B IIPOCTEHIIINX CIy4asX BEPOATHOCTH COOBITUIA
¥Y.6 YMeTh HCI0/Ib30BATH NPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOH AeITeJIbHOCTH
U MOBCEIHEBHOM KU3ZHH
6.1 AHanu3UpoBaTh pealibHbIe YHCIOBbIE JaHHbIE, THPOPMAIUIO CTATUCTUYECKOTO XapaKTepa;
OCYILECTBIISATh MPAKTUUECKUE pacueTsl Mo popMysiaM; MOJb30BaThCs OLIEHKOM U MPUKUIKONW U
MPAKTUYECKHUX pacyeTax
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6.2 OnuchIBaTh ¢ NTOMOIIBLIO (PYHKIUH pa3IHyuHbIe peasibHbIe 3aBUCUMOCTH MEX]ly BEIMUYUHAMU U
MHTEPIIPETHPOBATh UX I'padUKH; N3BJIEKAaTh HHPOPMAIIHIO, IPEJICTABICHHYIO B TAOIHIaX, HA
auarpammax, rpagukax

6.3 Pemate npuKIiIagHbIe 331244, B TOM YUCIIE COLMAIBHO-3KOHOMHYECKOTO U (PH3HYECKOTO
XapakTepa, Ha HanOOJIbIINE ¥ HAUMEHBIINE 3HAYCHHUs1, HA HAXOKJCHUE CKOPOCTH U YCKOPEHHUSI.
Opranu3anysi KOHTPOJIsi H OLlEHUBAHUS

dopma Opranu3anusi KOHTPOJISA U OLleHNBAHUSA
NPOMEKYTOYHOM
arTecTalnu
DK3aMeH [IpoBoauThcss B muchbMeHHOUN (opme. s mpoBeneHHs 3K3aMeHa

TOTOBUTCSI KOMIUIEKT KOHTPOJIBHBIX MaTEpUaloOB HE MEHEe, YeM U3 2
BapHaHTOB JIJIs TPYII 00YYarOIIUXCs, KOTOPBIE CIAI0T SK3aMEH B OJIMH
JICHb ¥ B OJJHO M TOXE BpEMH. Ha Bbimmonnenue orBoautcs 4
acTpoHoMu4eckux 4aca (240 MUHYT).

JlomycK K TPOMEKYTOUHOM aTTECTAllUH MPU YCIOBUH BBITIOJTHEHUS
BCEX KOHTPOJBHBIX TOYEK (3aUeThl, KOHTPOJIbHbIC Pa0OTHI,
MIpaKTU4eCKHe paboThl, BHEAYJUTOPHAS CAMOCTOSATEIbHAs padoTa).

MartepuajabHoO-TeXHHYECKOe o0ecreyeHne KOHTPOJIbHO-0IEHOYHbIX MepONPUTHI
KoHTpOIBHO-01IEHOYHBIE MEPOTIPUSATHS TPOBOIATCS B YI€OHOM KaOWHETE MAaTEeMaTHKH.
Ob6opynoBanue yueOHOro kabuHera 1 pabounx MecT KaOMHeTa:

MocaI0uHbIe MecTa AJisi 00yJaromuXxcs;
pabouee MecTo MperoaaBaTes;
COOpPHUKHM 3aJJaHUM;

CIIPaBOYHBIEC MaTEPHAIIBI U3 ITOCOOHS.

5.2. 3apanus 1Jis1 IK3aMeHYIOIIErocst
Oos3aTesqbHAs 4ACTh
[Tpu BbImONIHEHUU 3aaHui 1 -18 3anuiuTe X0 peleHus 1 MOITYy4eHHbII OTBET.
1.(1 6ann) buner Ha aBTo6yc crout 30 py6neit. Onpenenure, Ha CKOJIBKO MOE3/10K
xBatuT 100 pybOnelt, ecnmu crouMocts Ounera cHu3AT Ha 10%.
2.(1 6ann) Onpenenute, CKOTBKO OAHOK KPacKu MO 3 KT He0OXOIMMO KYIMUTh AJIs
TTIOKPACKH TI0JIa B CIOPTHBHOM 3aJie Iomabio 6x12m2, ecm Ha 1Mm? pacxomyetcs 300 TpaMMoB
KPacCKHU.
3.(1 6amun) Onpeaenure, KakKue U3 MEPEUUCICHHBIX TOUSK MPUHAAISKAT Tpaduky GyHKIuu Y(X) =
2x —1.
A (1;1); B (0;-1); C(2;4); A (35 5).
4.(1 6amt) Beruncnure 3HaueHne BeIpaxenus 9 32 + 27 23 +V 81.
5.(1 6amn) Haiiaure 3navenue CoS [, eciiu u3BeCTHO, 4To Sin o.= 1/3 u a € | uerBepTH.
6.(1 6am) Pemute ypasrenne 5 °X1= 25 2,
7.(1 6ann) Berancnure 3navenue Beipakenus Logz 8 - Log, 125 + Lg 100 + Lg 1.
8.(1 6amn) Pemure ypaBuenue Logo (3X + 17) = 4.

30




9.(1 6ann) OnpenenuTe Kakol U3 HIDKE MPUBEAEHHBIX IPa(UKOB COOTBETCTBYET YETHOM (PYHKITUH.
OTMeThTE €ro 3HaKOM «+» U KpPaTKO MOSICHUTE, T0YEMY.
a) 6)
Y Yy

-
VA

r ANVA

8)

Wcnonb3ys nanublil rpaduk Gyakmnuu Y = f (X) OTBEThTE Ha BOIPOCH:

10.(1 6amn) Haumensbiiee u Hanbonbiee 3Ha4eHUs QyHKIUU.

11.(1 6amn) [IpomexxyTku Bo3pacTaHust U yOBIBAaHUS (PYHKITUH.

12.(1 6amn) Ipu kakux 3Hauenusx X f(X) > 0.

13.(1 6amn) OT 31€KTpUUECKOro CToI0a BHICOTOM 6 M K JOMY, BBICOTAa KOTOPOTO 3 M HATSHYT
kabenb. OnpenenuTe JUIMHY KaOells, €ClIH pacCTOSTHUE MEXIY JI0MOM M CTOJIOOM 4 M.

14.(1 6amm) Teno aBIKeTcs Mo 3akoHy S () = t2 -7t + 3. OnpenenuTe B Kakoif MOMEHT BpEeMEHH
CKOpOCTh OyzeT paBHa 3.

15.(1 6am) Haitaure o6nacts onpenenenns Gyukmun Yy = Lg (X2 + 4% ).

16.(1 6amn) Pemmre ypaBHeHue 'z * Vx+2=4.

17.(1 6amn) Pemmure ypasrerne Sin 2 X + sin X = - cos 2 .

18.(1 6ay) IIpsAMOYronbHbIM TPEYroJbHUK C KaTeTaMH 3 ¢M U 4 cM B TIEpBBIN pa3 BpalaeTcs
BOKPYT OOJIBIIIETO KaTeTa, a BO BTOPOW — BOKPYT MeHbIero. OnpenenuTe moydeHHbIe
reoMeTpUYECcKUe Tela U CPaBHUTE UX OOKOBBIE TTOBEPXHOCTH.

JJomoJTHNUTEIbHAS YaCTh

[Tpu BeMONTHEHNH 3a7aHni 19 -22 3anUImuTe X0 PEIICHHs U TIOJTYIeHHBIA OTBET.
19.(3 6anna) Haitnute npomexyTku yosBanus dynxmmn f (x) = 2x3 -3x2 — 36x.
20.(3 6anna) OcHOBaHMEM MPU3MBI SABIISETCS poMb co cTopoHoii 12 cM u yrmom 60°. Mensmree n3
JIMaroHaJIbHBIX CEUYCHUI MPU3MBI sIBIIsieTCs KBaaparoM. Haliiute 00bEM NpU3MBlL.
21.(3 6anna) Pemmmre cuctemy ypaBaenuit {y/3 — x/2 =1

{2¥2 . 2*=8,
22.(3 6amma) Haiiute pentenue ypapHenus 2 Sin 2 X — 5 C0S X — 5 = 0, y/I0BIETBOPSIONIEE YCIOBHIO
sinx > 0.

5.3.Kpurtepuu oneHKHu pe3yJabTara
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3a nmpaBWIIBHOE BBIMIOJTHEHUE JTFOO0TO 3aJaHus 13 0053aTeNbHON YacTh o0ydaronuiics: momy4aer 1

0aJu1, 3a MPaBUIILHOE BBIMOJTHEHUE JTFOO0TO 3a]aHus U3 TOTIOJHUTEILHON YacTH 00yJaromuics

nosrydaet 3 O6amta. Yuceno 6aiioB, KOTOPOE 00YJArOIIHIACS MOXKET MOJIYIHUTh 32 IPaBUIIBHOE
BBITMIOJIHEHHE TOTO WJIM MHOTO 33JJaHUs MPOCTABIEHO B CKOOKaxX OKoJIO ero Homepa. Ecnu
00yJaronuiicss IPUBOJUT HEBEPHBIN OTBET WJIM HE IPUBOIUT HUKAKOTO OTBETA, OH moiy4aet 0
OasoB. basbl, mony4yeHHbIe 3a BCE BBIIIOJIHEHHBIC 3a/IaHUsI CyMMUPYIOTCS.

Jlyist mostydeHus Tr000i U3 TOJIOKUTEIBHBIX OIIEHOK 3, 4 WK 5 CHaJasia Ha/Io IPaBHIILHO

BBIINIOJIHUTB BCC 3aaHU 00s3aTeNILHON YacTH. HpI/I OTOM IJIA ITOJIYUCHUA y,[[OBHGTBOpHTCHBHOﬁ

OLICHKH HE 00513aTeNIHHO BBIIOJIHUTE BCE 3aJaHusd 00s13aTeNbHON YacTH. HpaBI/IJIBHOC BBITIOJTHCHHEC
HECKOJIBKHX Sa,Z[aHI/Iﬁ 00s13aTeNIbHOM 4acCTH, BO-IICPBBIX, F'APAHTHUPYCT IMOJTYUCHHUEC «3 », @ BO-BTOPBIX
Aac€T OCHOBY JIA MMOBBINICHUA OLUCHKH 10 «4» uan «S».

Kpurepun onieHKH BbINOJIHEHHS padoThI

Orenka

Yucno 6anoB, HEOOXOAUMBIX JJIsl HOJYYEHUS OLIEHKH

«3»(YIOBIETBOPUTEIIHLHO)

9-14

«»( xopo11o)

15-20 (He MeHee OJTHOTO 3aJIaHUs U3 JIOTIOJHUTEIbHON YacTH )

«5»( OTIIMYHO)

21-30 (ne MeHee NBYX 3aJlaHUs U3 JOTOJHUTEIBHON YacTH)
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