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1. IlepeyeHp KOMIIETEHUMH € YKa3aHHEM ITanoB MX (POPMHPOBAHHSA B
npouecceocBoOeHUs: 00pa30BaATEILHON MPOrPaMMBI

IMacnopT ¢goHA2 OLEHOYHBIX CPEACTB MO JUCHUILIMHE (MOAYJII0)
a. MO eJIM KOHTPOJIMPYEMbIX KOMIIETeHIM I

Komnerenumu, hopMupyembie B pe3yIbTaTe OCBOCHHS TUCIUIUIMHBI (MOIYIIA):

Kon Haumenosanue Kona unaukaropa HaunmenoBanue unaukaropa
KOMITETEHITUHI KOMITETCHIUHT JOCTHKECHUS JIOCTH>KEHUS] KOMIIETEHITUU
KOMIIETEHINH
OobmenpodgeccuoHATbHbIE KOMITETEHIIUN
OIIK-5 CnocoOeH OCyIIECTBISITh OIIK 5.2 OcyuiecTBIsSIET KOHTPOJIb U
KOHTPOJIb U OLICHKY OIICHKY 00pa30BaTENIbHbBIX
dbopMupoBaHus pE3yIbTaTOB Ha OCHOBE
pe3yJIbTaTOB 00pa30BaAHUS MIPUHIIUIIOB 0ObEKTUBHOCTH 1
00y4aromuxcs, BHISBIATh U JIOCTOBEPHOCTHU
KOPPEKTUPOBATh
TPYJHOCTU B 00yUEHUU
OIIK-8 Cnocoben OIIK 8.1 [IpuMeHnsieT MeTO/IBI aHAIM3a
OCYIIECTBISTh Mearorn4eckoil CUTyaluu,
MeJarOrHYECKYIO po(heCcCUOHATLHON pedIIeKCHH
NesITeNIbHOCTh Ha Ha OCHOBE CIIEeLHUATbHBIX
OCHOBE CIICIIHAIBHBIX HAyYHBIX 3HAHUU, B TOM YHCIIE
HAyYHBIX 3HaHUN B IIpeIMETHON o0nacTu

b. TpeGoBaHMe K pe3yJibTaTaM O0CBOEHMS AUCIHILIAHBI
B pe3ynbrare 0cBOCHUS JUCITUTUTHHBI (MOTYJIs1) O0yUYarOIIUIACS TOJIKEH:

B pe3ynbrare ocBOe€HUS JUCIUILIMHBI (MOIYJIs1) 00y4arOIIUNACs TOKEH:

3HATh:

— METOJIbI M CIOCOOBI KOHTPOJISL M OLIEHKH 00pa30BaTEIbHBIX PE3YJIbTaTOB IO
JTUCIUTUIMHE «3JIEMEHTAapHAs MaTeMaTHKa» Ha OCHOBE MPUHITUIIOB OOBEKTUBHOCTH U
nocroepHoctH (OI1K 5.2);

— OCHOBHBIE TIOHSITHS, (PAKTHI dJIEMEHTAPHOU MAaTEMAaTUKH, HEOOXOIUMBIE JIJIs
OCYILIECTBICHUS  NPO(ECCHOHANBHOW  MEJaroruuyeckod  AesTeIbHOCTH  NpHU
MPEnoIaBaHu MAaTEMaTUYECKUX NUCHUIUIUH; CTPYKTYpPY, COCTaB M JUIAAKTUYECKUE
CIMHUIIBI COAEPIKaHMUS KOIBHOTO Kypca maTrematuku (OI1K 8.1);

yMeTh:

— HCHOJB30BAaTh pa3UYHbIE CpPEACTBA ONpelesieHuss o00pa30BaTEIbHBIX
pe3ynbTaTOB OOYYAIOMIMXCS MO TUCHUIUIMHE «3JIEMEHTapHasi MaTeMaTHUKay, BbIOUpas
U1t 3Toro Gopmbl, HanboJee 1esiecoo0pa3Hble C TOYKU 3peHust uX d3PPEeKTUBHOCTH;
OMEepUpOBaTh  CHEUUATBHBIMU  3HAHUSMHU  JJEMEHTAapHOW  MaTeMaTUKA B
npodeccuoHabHOM 001IeHuH U nipeameTHoi obsactu (OIIK 5.2);

— pellaTth 33a/1a4u ¥ MPUMEHATh METObI JJIEMEHTAPHON MaTeMaTUKHU ISl PEIICHUS
3aJa4, BO3HUKAIOIIMX B  TMpOIECCe  OCYIIECTBIECHUS  NPOo(dhecCHOHATHLHOU
MEIAarOTUYECKOM  JIESITENIbBHOCTH; NPUMEHSATh WHCTPYMEHTAPUM  AJIEMEHTAPHOU
MaTeMaTUKU 8 OCYLIECTBIEHUS  MPOQPECCHOHATIBHONM  NeAaroru4yeckoi
NEeATEIbHOCTH;, TIPEJCTABIATh palMOHAIbHBIE 4YHUCIAa B Pa3jMYHBIX CHUCTEMax
WCYMCIICHHS]; T0Jb30BAaThCSI METOJIAMU PEIIEHUsI TPAHCLIEHJIEHTHBIX YPaBHEHUU U
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HEPaBEHCTB; peliaTh 3aJavd, COACpIKAIIUE MapaMeTphbl, pellaTh I€OMETPHUCCKUE
3ajaun Ha octpoenue u Berauciienue (OIIK 8.1).

2. Onucanue mokasarejied U KpPUTepHEB OLUCHUBAHMS KOMIIETEHUMH Ha
Pa3JIMYHBIXITANax ux (POPMHUPOBAHUSA, ONIMCAHUE IIIKAJI OLeHUBAHMS
Ta6numa 1 — OrieHka KOHTPOJIUPYEMOM KOMITETCHITUN JUCIIUTUIMHBI (MOTYJIsS)

Ne Kon Kontponupyemsie pe3ynbTaTsl 00y4eHus HanmenoBanue
/Tl | KOHTPOJIUPYyEeMOn OLICHOYHOT'O
KOMIIETCHITHH cpeacTBa
(vHAMKATOpA
JOCTHKEHUS
KOMITCTCHITHH )
1 OIIK 5.2 3Hams: METOMIBI U CIIOCOOBI KOHTPOJISI U OLICHKHU Omnpoc (ycTHO)
00pa3oBaTeNbHBIX PE3yAbTATOB MO AUCIUILIAHE TecT (MUCHMEHHO)

«3JIEMEHTapHasi MaTeMaTHKa» Ha OCHOBE TIPUHIIAIIOB
OOBEKTUBHOCTH U JOCTOBCPHOCTU

Ymemp: UCTONIB30BaTh  pa3iuyHble  cpeactBa |TecT (MMCbMEHHO)
OIpeICTICHUS 00pa3oBaTeIIbHBIX pe3yabTaToB
O0yJaronMxcss M0  JUCHUIUIMHE  «dJICMEHTapHas
MaTeMaTHKay, BbIOWpas Juist 3Toro (Gopmbl, Haubojee
1eJIecO00pa3Hble ¢ TOYKH 3peHHs X 3PPEKTUBHOCTH;
OICpHUpOBaTh CIICHUAJIBHBIMA 3HAHUAMU BHGMCHTapHOﬁ
MaTeMaTHKd B  OpO(PECCHOHATBHOM OOIICHUH U
PEeIMETHOM 00JIacTH

2 OIIK 5.2 3nams: OCHOBHBIE TOHATHUSA, (aKThl dJeMeHTapHoi | Ompoc (YCTHO)
MaTeMaTHKH, HeoOXOoAMMble Uit  ocymecTBieHus | TecT (MMCbMEHHO
npoeCcCHOHATIBHON  MEeIaroruyeckoi  JesiTeIbHOCTH
P TPEToJaBaHUM  MaTeMaTHYECKUX JIUCIUILINH,
CTPYKTYpY, COCTaB M JAMJAKTHYECKUE EJUHMIIBI
COJIepKaHMsl IMKOJIBHOTO Kypca MaTeMaTHKH

Ymems: pemarp 3amauM M TOPUMEHITh MeETOAbl | TecT (MHMCHbMEHHO)
DIIEMEHTAPHON MaTeMaTUKW JUIsI pElIeHHs 3ajad,
BO3HHUKAIOIINX B nporecce OCYILIECTBIICHUS
npoeCCHOHATPHON TEearoru4eckoil e TeIbHOCTH,
MPUMEHSITh UHCTPYMEHTapUil 3JIEMEHTapHON
MaTeMaTUKH JUIsl OCYIIECTBIIEHUS Mpo¢ecCHOHATbHON
He/1arornyeckon NesITeIbHOCTH; MIPE/ICTaBIATh
palMoOHANBHBIE YHUCIIAa B Pa3iIMYHBIX  CHCTEMax
UCUHUCIICHUS; MOJIb30BATbCS  METOJaMHU  PEIICHUS
TPaHCICH/ICHTHBIX YpaBHEHHWA W HEPABEHCTB; peEIIaTh
3aJaud,  COJep)Kallhe  MapaMeTpsl; pemiaTth
TreOMETPUYECKHUE 3a/Ia4H HA TIOCTPOCHUE W BEIYMCIICHUE

Tabmuua 2 — Kputepun W mIKajgbl A7 OUEHKU YPOBHS C(HOPMUPOBAHHOCTH
KOMITETEHIIMU B X0JICOCBOCHHUSI IUCIUTIUHBI

[Toxazarenn Kputepun onenku ypoBHs copmupoBarnHocTn kommereniuu OIIK 5.2 JOIIK 8.1 *
OLICHUBaHUS

HeynosnersoputensHo, | Y 10BIETBOPUTENBHO, | XOpOLIO /| Otmano /

He 3aureHo 3a4TE€HO 3a4TE€HO 3a4TEHO




«3HaTB» YpoBeHb 3HaHUU HIKE | MUHUMAJIBHO |YpoBeHb 3HaHUU B| YPOBEHb
MUHUMAaJIBHO JIOIYCTHMBIN YPOBEHb [00beEME, 3HaHUU B
JIOTTYCTUMBIX 3HAaHWH;  JOIYIIEHO [COOTBETCTBYIOIIEM| 00OBEME,
TpeOOBaHUI;  MMEIOT | MHOXECTBO MporpamMMe; COOTBETCTBYIOII]
MecCTO rpyOble OIMOKK | HETPYObIX OMIMOOK  [TOMYIICHO eM TIporpamme;
HECKOJIBKO 0e301mmooK
HerpyOBIX OIIHOOK
«YMeTb» IIpu pemenun tunoBsix | [IpogemonctpupoBan | Ilpoaemonctpup | [IpogeMmoncTpu
(cTraHmapTHBIX)  3a7a4 | bl OCHOBHBIE YMEHHMS. | OBaHBI BCE | pOB aHBl  BCE
HE Pemenst TUIIOBBIE | OCHOBHBIE OCHOBHBIE
MIPOJIEMOHCTPHUPOBAHbBl | (CTaHAAPTHEIE) YMEHHSL. YMEHHA,
HEKOTOpBIE OCHOBHBIC | 3aJaudl ¢ HerpyObiMu | Pernensr BCE | HEKOTOpbIE —
ymenus. meror mMecto | ommOKamu. OCHOBHBIE Ha
rpyObIe OMIMOKH. BrimomHeHBI BCE | 3a/auu ¢ | ypoBHE
3aaHusg, HO HE B | HErpyOBIMHU XOpoIt
MIOJTHOM 00BEME. omnOKamH. 03aKpEeTUICHHBIX
BrimonHeHBI Bce | HABBIKOB.
3aJIaHusl, B | PemenriBce
ITOJTHOM 00BeME, OCHOB
HO HEKOTOPBIE C | HbIC
HEZ0YEeTaMHU. 3a1aun
c
OTJIENbHBIMU
HECYIIECTBEHHBI
MHOIIHOKaMHU.
BrinonneHs! Bce
3a/laHus B
IIOJIHOM O0BEME,
6e3
HEJ0YETOB
Xapakrtepuctuka | KomnereHnus B | ChopmuposanHocts | Chopmuposan- | ChopmupoBaH-
chopmupoBa TIOJTHOM Mepe HE | KOMIIETEHIIUH COOT- | HOCTb ~ KOMII€- | HOCTb
HHOCTHU chopMupoBaHa. BETCTBYET MUHU- | TEHIIUH B IIEJIOM KOMIIETe
KOMIICTCHIIUH Nmeronuxcst 3HaHWA M | MaTbHBIM TPEOOBAaHU- | COOTBETCTBYET | H-IIHU
YMEHHUI HEJOCTATOYHO | SIM. Nmeronuxcs | TpeOOBaHUSM. MOJHOCT
ISt peleHns | 3HaHUM U YMEHUU B Nmeromumxcst bIO
MTPAKTHIECKUX [EJIOM  JOCTATOYHO | 3HAHWH U | COOTBETCTBYET
Mpo¢eCcCHOHANTBHBIX JUTSL pELIeHHs] CTaH- YMEHUH B | TpeOOBaHUSIM.
3a/a4 JApTHBIX TpaKkTUYe- | IeJIOM Nwmetronuxcs
CKHX rpoeccro- | TOCTaTOYHO TSl | 3HAHHUHA U
HAJIBHBIX 33]1a4, HO peuieHus YMEHHU U
TpeOyeTcs NOTOIHHU- | CTaHIAPTHBIX MOTHBALIUU
TeJIbHAS MPAKTUKA IO | MPAKTUYECKHUX B
OOJNIBIIMHCTBY TIpak- | Mpo)eCCHOHANb | TOJIHOM
THYECKUX 33134 HBIX 33724 M
epe
JIOCTaTOYHO
JUTApETIIeHUS
CIIOXHBIX
MPAKTHYECKUX
npodeccruoHans-
HBIX 337a4
YpoBennb Hu3zkwnii IloporoBsiii Ba3zoBbrit Bricoknii
copmupos
AHHOCTH
KOMIeTeH-
10100




Cymma 0-60 61-75 76 -85 86 — 100
0aJ10B

* — OueHuBaeTCs I KaKOO0U KOMIICTCHIIMY OTACILHO.

**— CymmupyeTtcs 61 1o moKa3aTesisiM OIIEHUBAHUS «3HATHY» U «yMETh»; IIPH 3TOM
COOTHOIIIEHUE KOMITOHEHTOB KOMIIETCHIIMM B OOIIEH TPYAOEMKOCTH UCIUIUIMHBI «3HATH)
/«ymeTh» coctaBisier 40 / 60

3.Meroauyeckne MaTepHaJibl, ONpeleJAIINe MPOUeAyPY OLECHUBAHUSA
3HAHUH, YMEHMI W ONbITa JAeATEJbHOCTH, XapaKTepu3ylolue 3Talbl
¢GopmupoBaHusi KOMIETEHIMA

IIpomexyTounass arrecTanMs KadecTBAa IIOJrOTOBKM OOYyYarOLIUXCS I10
JUCIUILTAHE TIPOBOJUTCS B COOTBETCTBUHU C JOKAJIbHBIMH HOPMATUBHBIMU aKTaMHU U
ABJISIETCST 00SA3aTENbHOM, MpeAHa3HAYEHa Ui OINpPEACIICHUS CTEIEHU JOCTUKEHUS
y4eOHBIX IeJIel TT0 NUCHIUIUIMHE U TPOBOAUTCS B hopMe 3aueTa B 3- €M CEMECTpPE U
’K3aMeHa B 4 -OM ceMecTpe.

OOyuaromuecs TOTOBATCA K 3a4eTy caMocTosATeNbHO. [lororoBka 3akmtoyaercs
B M3YYEHUHU MPOTrPaMMHOr0 MaTepHajia JUCHUIUIMHBI C UCIOJIb30BAaHUEM JIMYHBIX
3anuced, CAENaHHBIX B pabO4MX TEeTpajsX, M PEKOMEHJOBAHHOM B MpoOLEcCe
U3yYeHUs JAMCUMIUIMHBL Jsureparypbl. Ilpm HeoOxomumocTu oOywarouiuecs
oOpamiaroTcss 3a KOHCYyJIbTalluedl K IMpernojaBaTeslio, BEAYIIEMY JIaHHYIO
JUCLMILIUHY.

dopma mpoBeNEHUS MPOMEKYTOUHOM aTTeCTalu g O0y4aroluXcs
MHBAJIUJIOB M JIMI[ C OIPAaHUYCHHBIMH BO3MOKHOCTSIMHM 3/10pPOBbsSI BBIOMpAETCS C
Y4E€TOM MHIMBUAYAIbHBIX MCUXO(PU3UUECKUX 0COOEHHOCTEH (YCTHO, TUCBMEHHO Ha
Oymare, NMUMCBMEHHO Ha KOMIIbIOTEpEe, B ¢opme TecTUpoBanus W T.10.). [lpum
HEOOXOAMMOCTH OOydYarolMMCi HHBAIWJAM W JHIAM C OrpaHUYECHHBIMU
BO3MOXHOCTSIMU  3/I0POBbSl  MPEAOCTABIAETCS JOMOJIHUTEIBHOE BpeMsl IS
[IOJITOTOBKHU OTBETA Ha 3ayere / DK3aMeHe.

Mertonnka oLeHuBaHUsA
1) [To crobamnpHOM miKane B Tabmuiy 4 3anectu Oamibl (bi), momyueHHbie
oOydJarorumcsi B XoJie ocBoeHus auciuiuinabl. (Kputepuu mnpencraBieHbl B
Tabmuie 3).

Ta6nuna 4 — [Ipumep pacueTHOM TaOIUIIBI UTOTOBOTO OIEHUBAHUS KOMITETECHITUN
y 00y4Jaromierocs Mo JUCIUTLTNHE (MOJIYITIO)

Kon unaukaropa YcnoBHOE

KOMITCTEHIIHH o6osnauenue | OlleHKa IPHOOPETEHHBIX KOMIETEHIIUH B Oammax
NJ-2 OIIK 5.2 b1 50

NJ-10IIK 8.1 b2 50

Utoro (2bi) 100

B cpennem (2Bi)/n 50

2) Onpenenutsh OLIEHKY MO AUCHUIUIMHE (MOJYJIO) MO IIKaje COOTHECEHUS
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0aJuIoB M OIEHOK (Tadsma 5).

Tabnuma 5 — Illkana u3amepeHus: ypoBHSI CHOPMUPOBAHHOCTU KOMIIETEHIIUM B
pe3yibTaTe OCBOCHUS TUCHUTIITUHBI (MOIYJIs)

HTorosblii 6aii 0-60 61-75 76-85 86-100
HeynosnetrBo
Onenka IZf[TenLHO p OBJIETBOPUTEIBHO Xopouio OTauyHO
(He 3a4TeHO) (sarTeH0) (3auTeHO) (3auTeHO)
YpoBeHb
copmu- Huskni [Toporosbiii BbazosBrrit Bricokuii
POBaHHOCTH

KOM- IIETEHIIUN

3HaHUs, YMEHUA OOydYarouuxcsi Mpu IPOMEKYTOUHOH arrecrauuu B Gopme
3a4eTa OMpPEACISIOTCS «3aU4TEHO», «HE 3aU4TECHO».

«3aumeno» — oOydYarOUUICS 3HAET KypCc Ha YpPOBHE JICKIIMOHHOTO MaTepHaa,
0a30BOro yudeOHMKA, JOMOJHUTEIHHOM y4uyeOHOW, HAy4yHOH U METOJI0JIOTUYECKOM
JUTEPaATyphl, yMEET MPUBECTH Pa3HbIE TOUKHU 3PEHHUSI TI0 U3JIaraeMoMy BOMPOCY.

«He 3aumenoy — o0y4daroniuiicst UMeeT MpoOebl B 3HAHUSAX OCHOBHOI'O y4e€OHOTO
MaTepHaia, J0MycKaeT MPUHIMITHAIbHBIC OMUOKHU B BBITOJHEHUH MPEAYCMOTPEHHBIX
IIPOTPAMMOU 3aJaHUM.

[Toka3zarenu «3HaTh», «yMETb» INPH NMPOMEKYTOYHOM aTTecTaliuM B (opMme
JIK3aMeHAa OMNPEIEIAIOTCA OLEHKAMU «OTIUYHOY», «XOPOILO», «yIOBIECTBOPUTEIBHOY,
«HEYJIOBJIETBOPUTEIBLHO», 4YTO  COOTBETCTBYET YPOBHSIM  CHOPMHPOBAHHOCTH
KOMITETCHITUN «BBICOKHI, «0a30BBINY, «IIOPOTOBBIINY, «HU3KHUIN).

«Omauuno» — O0yYalOIMMC TIIyOOKO W TPOYHO YCBOWJI BECh MPOTPAMMHBIN
Martepuall, UCUEPIBIBAIOIIE, MOCAEA0BATEILHO, TPAMOTHO U JIOTUYECKU CTPOMHO €ro
W3jiaraer, He 3aTPyAHSETCS C OTBETOM IMpU BUIAOU3MEHEHUHU 3aJaHus, CBOOOHO
CIIpaBJIICTCS C 3ajJadyaMUd M MPAKTUYECKUMH 3aJaHUSMH, TPaBUILHO OOOCHOBBIBACT
MIPUHATHIC PELICHUs, YMEET CaMOCTOSITeNIbHO 0000IaTh W HW3JIaraTb mMaTepuai, He
JOMyCKast OUTNOOK.

«Xopouwio» — 00y4daromuiicss TBEpJO 3HAET MPOrPAMMHBIA MaTepHUall, FPaMOTHO U
[0 CYUIECTBY M3JaraeT €ro, He JOMYCKaeT CYIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOJKET MPAaBWIbHO TPUMEHSATh TEOPETUUECKUE TIOJIOKEHUS U BIAJACET
HEOOXOAMMBIMA YMEHHUSMH U HABBIKAMU TIPH BBHITTOTHECHUH MPAKTUYCCKUX 3aaHUM.

«Yoosenemeopumenvroy» — 00yyarouuiicss yCBOMI TOJIbKO OCHOBHOW MaTepual, HO
HE 3HAeT OTJECJbHBIX JIeTaJiel, JOMYyCKAaeT HETOYHOCTH, HEIOCTATOYHO MPABUIILHBIC
GbOopMyIUpPOBKH, HApylIaeT TMOCIEI0BAaTeIbHOCTh B M3JIOKEHUU MPOrPaMMHOIO
MaTtepualia U UCTIBITHIBAET 3aTPYITHCHUS B BHIMOJHEHUH MPAKTUYECKUX 3aJaHUM.

«Heyoosenemseopumenvrho» — 00y4alolMiCAd HE 3HAET 3HAYUTENBHOW YaCTU
IpOrpaMMHOT0 MaTepualia, JONMYCKAeT CYIIECTBEHHbIC OIIMOKH, C OOJBIIUMHU
3aTPYJHEHUSIMU BBITIOTHSACT MPAKTUYCCKUE 3a]JaHUs], 3a]]aUH.

Texkymas arrecranusi 00y4ar0mmMxcs M0 AUCIUIUIMHE MPOBOAUTCA B (popme
KOHTPOJIHBIX MEPOTPHUATHNA TIO OIEHWBAHHUIO (PAaKTHUUECKUX PE3yJTbTaTOB OCBOCHHUS
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JTUCHUIUINHBI (MOJTYJIS) B pa3pe3e KOMIIETEHIIUH.

4. TunoBbie KOHTPOJIbHbIE 3aIaHUSI UM UHbIE MaTepHAJIbI, He00X0AUMBbIe IJIf
OLCHKHM 3HAHMHA, YMEHUH W ONbITA JESATEJbHOCTH, XapPAKTEPU3YIOUIUX ITAlbl
¢popmMupoBaHusT KOMIETEHUMH B TMpoLecce OCBOEHUSI 00pa30BaTEILHOM
MPOrpamMmabl

TECTOBBIE 3AJIAHUSA

OIIK 5.2 OcyuecTBiIsseT KOHTPOJIb U OLIEHKY 00Pa30BaTe/IbHBIX Pe3yJIbTATOB
HA OCHOBE NMPUHIMIIOB 00bEKTUBHOCTHU U I0CTOBEPHOCTH

1 cemecTp

3aganue 1.
Ilpouumaiime mexcm, @vibepume ce NPABUIbHbIE BAPUAHMBL OMEEMA U 3ANUWUME APSYMEeHMbl,
000CHO8bI8aOWUE 8bIOOP OmEemda.

Tt muosectea 4= {-5<x <1}, B={x0 < x < 4}, tora muoxecteo AN B:
1 [0y)
2 [-5:4)
3. (02)
4. [-50)u(L4)

Omeem. 3.
ObocHosanue: TIEpeCEUeHUEM JBYX MPOMEXKYTKOB siBisiercst uutepnai (0;1)

3ananmue 2.
Hpoqumadme mexkcm u ycmaHogume coomeemcecmeue.
Paccmotpum dopmynbel komOuHaTopuku. CooTHecuTe onpeaeaenue u popMy.Jibl.

K kaorcoou nosuyuu, oannoti 6 1e6om cmondye, noobepume coomeemcmeayowyio NO3UYUIo U3 npago2o

cmonboya
Onpenenenus ®opmyJibl

A | YiopsnoueHHbI HaOOp U3 M pa3IudHbIX 1 =n!
AJIEMEHTOB, MPUHAJISKAIMMUX — N-2JIEMEHTHOMY
MHOXECTBY

b | Heynopspouennsliit HaGop W3 M pa3inyuHBIX | 2 ———
3JIEMEHTOB, MPUHAANEKAIINX  N-3JIEMEHTHOMY
MHOXECTBY

B KoMOmnanmu, cocTaBlieHHBIE U3 BceX 7|3 L N!
3JIEMEHTOB JIAHHOT'O MHOKECTBA u o (n—mMm)!

OTJIIMYAIOIIAECS  TOJIBKO  TOPSIKOM WX
PacIIOJIOKEHHUS.




3anuiunTe BeIOpaHHbIE U(PBI 1O COOTBETCTBYIOIIMMH OyKBaMU:

A b B
3 4 1
3aganue Ne3.

Hpoqumaﬁme mekcm, 6bl6€pum€ 6Ce npasusibHble 6apudrmysl omeema u 3anuwume apcymeHmabl,

000CHOBbIBAIOWUE BLIOOP OMBemAa.
3

X2 427 >
VIpOCTUTh BBIpAXKEHHE ——————— — X2
X — 3\/; +9
1.-3
2. 3+x
3.3-x
4,3

Omeem: 4.

Obocrosanue.: YUCTUTENH TPOOU Pa3NokKUM 10 (GopMmyie cymMMma KyOOB, TPOU3BEIEM COKpAIllEHHE
HEMOJHOTO KBaJpaTa pa3HOCTH, nmoxyuum x"1/2+3- x1/2=3

3aganue Ne4.

Ilpouumatime mexcm u ycmanosume coomeemcmsue.

B psne ciydaeB rpaduk 3amaHHOM QYHKIIMHM MOXKHO IOCTPOUTH MyTEM NpeoOpa3oBaHUs rpaduka
HEKOTOpOU Apyrou, yxe u3zBecTHor (yHKimu. CooTHecuTe rpadpukn (PyHKUHH, MOCTPOEHHbIE
nyTem npeodpasoBanus rpadpuka y=x> 1 aHAJTUTHYECKUMH BHIPAKEHUSIMH.

K kaotcoou nosuyuu, 0annoii 6 nesom cmonbye, noobepume coomeemcmayrouiyio NO3UYUIO U3 NPpago2o

cmonbya
I'PAOUK OYHKIMA
A 1 y=2(x-3)*+1
Y? \ ‘
i \
HYH
. A X
|
|
i \ /Y 2 | y=05(x+3 -1
\
\J 3
——————— - ; ————




B Y 3 | y=2x+37+1

\.\ /1 X
~ // . —
F J 4 — 2
|/
\ )
\ /|
\ /
Nt/ L s

5 | y=05(x-3)°-1

3anummure BBI6paHHbIe I_[I/I(I)pbl noxa COOTBETCTBYIOIIUMU 6YKB3.MI/IZ

A b B r
4 3 2 1
3aganue No5.

Ilpouumaiime mexcm, evlbepume 8ce NPAGUIbHbIE GAPUAHNBL OMEEMA U 3ANUWUME APSYMEHMb,
0bocHO8bIBAIOWUE 8bIOOP OMEema.
Haiinure cymmy HOJI 1 HOK uucen: 270 u 180

1. 756
2. 630
3.720
4.576

Omeem: 2.

ObocHosaHue: Pa3OKUM YHCIIa Ha TPOCThIE MHOKHUTENH: 270=2%3%3*3*5; 180=10%18=2%2%*3*3*5,
HOJl — mnepeceyeHne MHOXKECTB MPOCTBIX MHOXuTened (obmme nenurtenn), HOJ[(270;180)
=2%3%3*5=90. HOK —o6wenenne, HOK(270;180) = 2*2*3*3*3*5=540. Cymma 90+540=630

3amanne Ne6

llpouumaume mexcm u ycmanogume coomeemcmaeue.

B marasune 1eHy HEKOTOpOro ToBapa MOTYT MOBBICUTH (IIOHM3UThH) HECKOJIBKO pa3 Ha HEKOTOpPOE
YUCIIO TMPOLEHTOB. PemmTe HecKOabko TUIOB 3a1ad Ha %. CooTHecHTe YCJIAOBHS 32424 H
(¢opmy.ibl pelieHus.

K kaoicooti nozuyuu, 0anHoll 8 1eom cmonoye, noobepume cOOmMEemcmayouyio NOUYUI U3 nPasoco
cmonbya

3anaua ®opmyia
A | [lo moBbIIeHUS 1IEH TOBap cTOMI a pyo. Torna nena toeapa | 1 ( bj
= 100

MOCJIC ABYX IMOCJICAOBATCIIbHBIX MMOBLINICHUU HA b% paBHa: 1_ —

a




b | ToBap cToMMOCTBIO @ py0. MOCHE YIEHKH CTal CTOMTh D | 2 a
py0. Toraa nponeHT yleHKH paBeH:

1-0,0b°
B [Tocne noBsienus uen Ha b%, ToBap cran crouts a pyod. | 3 | _ a(l + 0,0bz)
Torz[a CTOUMOCTDH TOBapa 10 ITOBBIIICHUA CTOUMOCTH paBHa:
r [Tociie MOBBIIICHNUS [IEHBI TOBapa cHayaia Ha 0%, a motom | 4 a
cawkenuss Ha b% oH cram crouth a pyo. Torma = m
]

IEpBOHAYAIbHAA CTOMMOCTh TOBAapa paBHaA:

5 | —a(1+0,0b)?

3anuiuTe BRIOpaHHbBIE U(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU:

A b B r
5 1 4 2
3aganue Ne7.

Ilpouumaiime mexcm, evlbepume 6ce NpaAsUIbHbIE BAPUAHMBL OMEEMA U 3AnUWUmMe apeyMeHmbl,
000CHOBbIBAIOWIUE BbIOOP OMBEemA.

log, 2
Brrnemre: 3 + 1095 3—1095 15

1.3
2.1

3.2 +logs 3
4.4

Omeem: 2
Obocnosanue: 1o popMmyiie norapuMUUECKOro TOXKAECTBAa U CBOWCTBY Jiorapudma (Jorapugm
pasHOCTH paBeH JorapupmMy 4acTHOTO), moay4unm 2+l0gs1/5=2-1=

3aganue Ne§.

IIpouumatime mexcm u 3anuwiume 0O0OCHOBAHHbLL OMBEEN.
Brimucano HECKONIBKO MOCTEA0BaTENbHBIX WICHOB apu(MeTHuuecKoil mporpeccuu: -6, -2, 2, 6
CymMa OMHHA/IIIATH TIEPBHIX YWICHOB 3TOM MPOTPECCHH paBHA

Omeem: 154

Pewenue Cymma n - TepBBIX WIEHOB apU(pMETHUYECKON MPOrpeccur HaxXOIUTCs Mo Qopmyrie
II

p

0

3ananue Ne9.

IIpouumaiime mexcm u 3anuwiume 000CHOBAHHbBIU OMBEM.

& 250 r pactBopa, coaepxariero 20% conu, nodasuiau 150 r pactBopa, conepxariero 60% Toit xe
goiu. CKOJIBKO MPOIIEHTOB COJIU COAEPKUTCS B MOJTyYUBIIEMCS pacTBope?

©meem: 35

Rewenue: TlonctaBuM gaHHBle B (OpMYydy Ha KOHIEHTPAllMIO BEIIECTBA B PacTBOpE:
{{m1+m2)/(M1+M2))*100%, rme m1=250*0,2=50r, m2=150*0,6=90r — MaccsI COJIH B ITOTy4YECHHOM
pacteope; MI1+M2=250+150=400 r — wmacca Bcero moaydeHHOro pacrtopa. Ilomyunm:
(140/400)*100=35%



3aganmne Nell
Ilpouumaiime mexcm u 3anuwiume 0OOCHOBAHHBIL OMBEN.
Maiite ompenenenue orapupma uyuciaa b MO OCHOBaHHIO q. BBINOIHHMTE BBIBOJ OCHOBHOTO
norapu(pMHIECKOTO TOXKIECTBA.
Obocnosanue:
1) Jlorapupmom umcia b (b>0) mo ocHoBanuto a (a>0 u ne pasno 1), Ha3bIBACTCS MOKA3aTEIb
CTEIEHH X, B KOTOPYIO HYKHO BO3BECTH YHCIIO @, YTOOBI MOIYYUTH D.
logab =x, <==> a"x=b
2) IoacTaBuM BO BTOPOE PABEHCTBO HEPBOE, MOJTYYUM OCHOBHOE JIOrapu(pMHUIECKOE TOKAECTBO A
log.b =b
3aganme Nel2
Ilpouumatime mexcm u 3anuwiume 060CHOBAHHBLI OMEEN.
Jaiite ompenenenne MOAy/s YHCIa, B YEM €r0 T€OMETPUUECKUI CMBICT? YIPOCTUTE BBIpAKECHUE:

x++/x*—x+0,25 mpu x <0,5

Obocnosanue:

1.Moaynp 4mciaa X — HEOTPHUIATEIBHOE YHUCIO /X/, KOTOpOEe 0003HAYaeT PAcCTOSIHME OT Havaja
KOOPJMHAT JI0 YUCJIA X.

ITo onpeeneHu0 MOIYJIst UMeeM: /X/=X, eciu X>=0, /x/=-X, eciu X<0

2. YOpocTuM BbIpakeHue: X- /x-1/ npu x <1/2

[lon 3HakoM pajaukaza uMeeM GOpMyly KBaapaT pasHocTH: x2-x+0,25=(x-0,5)°. Brinecem
BeIpakenne(x-0,5)2 u3 mox 3HaKa apu(pMETHIECKOr0 KOpHs, Kak MOAynb /X-0,5/. PackpoeM Moyib
¢ ycnoBueM x<0,5momyanm: x+/x-0,5/=x+( -x+0,5)=0,5

2 cemecTp
3aganue Nel.

IIpouumatime mexcm u ycmaHosume coomseemcmeue.

Perenriem HepaBeHCTBa SIBISIETCS KOHEYHBIN HIIM OECKOHEYHBINA TPOMEKYTOK YUCIOBON OCH.
CooTHecHTe HEPABEHCTBA M UX pPelleHusd.

K kaotcoou nosuyuu, 0annoii 6 nesom cmonbye, noobepume coomeemcmayrouiyio NO3UYUIO U3 NPpago2o

cmonbya

HEPABEHCTBA PEHNIEHUA
A 1 .
S (Fo0ie0)
AR
2—X
B 1 2x? _B5x+2<0 2 |9
B 2% 4150 3 1(=20)
T l4-x2<0 4102
A X2 +2x <0 5 1[-052)
1-X>0
3
E | 2x+1 6 1(-22)
X—2
K x249<0 7 (-2:2]

11



8 1052

3anuiuTe BRIOpaHHbIE IUQPHI 107 COOTBETCTBYIOIIMMH OyKBaMU:

A b B r i E XK
7 8 1 6 3 5 2
3aganue No2.

Ilpouumaiime mexcm, evlbepume 6ce NPaAsUIbHbIE BAPUAHMBL OMEEMA U 3aANUWUMe apeyMeHmbl,
000CHOBbIBAIOWUE BLIOOP OMBEemAa.

25% =125Y
4% =64.8Y°

Ecnu (Xo,Yo ) perieHue CUCTEMBI: TO cymMMa (Xo+Yo) paBHa:

1.15
2.2,5
3.35

4.3
Omeem: 2.

Obocrosanue: NOKa3aTeIbHbIE YPAaBHEHHUs CHCTEMBbl IPUBEAEM K OAHOMY OCHOBAaHUIO: B IIEPBOM
YPaBHEHHUHU K OCHOBAHUIO 5, BO BTOPOM 2. OmyCTUM OCHOBaHUs, MTOJIyYUM PaBHOCWIIBHYIO CUCTEMY
JUHENHBIX ypaBHEeHUU: 2X=3y U 6x=613y, ee pemenue (1,5;1), cymma 2,5 —otBeT 2

3aganue Ne3.
Ipouumatime mexcm, evibepume 6ce NPASUIbHbIE BAPUAHMBL OMEEMA U 3anUWUme apeyMeHmol,
0bocHo8bIBaOWUE 8bIOOP OMEema.
Kaxkne n3 ypaBHEeHU HE UMEIOT KOPHEM:
1. %~
3x+1

2.sin4x=5

3. tg 6x=-5

4.7 +7=-1
L =0
3x+1

Omeem:2,4,5

Obocnoganue: PenieHrs He UMEIOT ypaBHEHHs: HOMep 2 (00nacTh 3HaueHus cuHyca oT -1 1o 1);
HoMep 4 (oOnacTh 3HAa4YeHMsI NOKa3aTENbHON (YHKUIUU TOJOXKHUTEIbHBIE 3HAUECHHUS);HOMEpP 5
(uucnurens apobu He paBeH 0)

3aganue Ne4.

IIpouumatime mexcm, evibepume 6ce NPASUNbHbIE BAPUAHMBL OMEEMA U 3ANULUUIME APSYMEHNbL,
0b0cHOo8bIBaAIOWUE BbIOOP OMEema.

Ha xakom u3 PHUCYHKOB IOKa3aHO pellICHHE HEpaBEHCTBA: COSX < ?

1. 2. 3. 4.




Omeem: 4

Obocnoganue:  Jlyra  eIUHUYHON  OKPYXHOCTH, COCTOSALIass M3 TOYEK OKPYKHOCTH,
YIOBJICTBOPSIONINX JAHHOMY HEPABEHCTBY (TOYKH PACIOJIOKEHBI CIIEBAa OT MPSIMON X=KOpPEHb3/2)
MOoKa3aHa Ha PUCYHKeE 4.

3ananue NoS.

Ilpouumaiime mexcm, gvibepume 6ce nNpaguibHble GAPUAHIbBL OMEEMA U 3ANUUIUME apSyMeHmbl,
obocHogvlealOwUe 8b1O0OP omeema.

JIBa cyxorpy3sa BBIIUIN U3 MOPTA, CIENYs] OJJUH Ha CEBEP CO CKOPOCThIO 12 KM/4, a Ipyroii Ha 3amnaj
co ckopocThio 16 km/u. Kakoe paccrosiHue (B KM) OyzneT Mexay HUMU uepe3 1 yac.

1.20

2.16

3.48

4.28

Omeem: 1

Obocnoganue: o Teopeme [ludaropa, monyunm: KOPEHbD (1272+1672)=20

3apanue Ne6.
Ipouumatime mexcm, evibepume 6ce NpasUiIbHbIe BAPUAHMBL OMEEMA U 3anUWUmMe apeyMeHmbl,
0bocHo8bIBaOUUE 8bIOOP OMEema.
Kaxkne n3 ypaBHEeHUI HE UMEIOT KOPHEM:
X

) =1
3x+1

2.sin4x=5

3. tg 6x=-5

4.7 +7=-1
> =0
3x+1
Omeem:2,4,5
Obocnosanue: PenieHrs He UMEIOT ypaBHEHHs: HOMep 2 (00nacTh 3HaueHus cuHyca oT -1 1o 1);
HoMep 4 (oOnacTh 3Ha4YeHMsI NOKa3aTENbHONM (YHKUIWU TOJOXKHUTEIbHBIE 3HAUYECHHUS);HOMEpP 5
(uucnurens apobu He paBeH 0)

3amanne Ne7.

B npaBHUIIBHOM Y4ETHIPEXYTOJIBHON MMPAMUJIE BEICOTA PABHA 8 CM; IBYTPAHHBINA YTOJI IPU OCHOBAHUH
mupamus pased 30°. Haiiaute 06beM mUpaMubL.

Omeem: 2048

Pewenue: popmyna odbema mumpamuasl V=1/3*S*H, rae S —miomaas ocHoBaHus (KBaapar).

[TonoBHUHY CTOPOHBI KBajipaTa HaiiieM U3 nIpsaMoyroyibHoro Tpeyronbnuka x=H/tg30=8*KOPEHB3,
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torna SocHoBanus =256*3. IlogctaBum gaHHble B (dopmyny oObeMa, TOJYYHUM:
V=1/3*256*3*8=2048

3aganue Ne§.

Ilpouumatime mexcm, evlbepume 6ce NpABUNIbHBIE BAPUAHMBL OMEEMA U 3aNUWUME APSYMEHMb,
0bocHo8bl8aOWUE 8bIOOP OmEema.

Haiitu opaunaTty TOUKH nepecedeHus npambix x—10y=1 u 2xX+3y=48

1.14

2.5

3.2

4. -2

Omeem: 3

Obocrosanue: Pemum cucteMy M3 ypaBHEHHH TPSMBIX, MOIyduM pemieHue (21;3), cienoBaresibHO
y=3 — OpJIMHATA TOYKHU MIEPECCUCHHUSI.

3aganue Ne 9.
Ilpouumatime mexkcm, 6vlbepume 6ce NpasuUibHble BAPUAHMBL OMEema U 3anuuume ap2ymeHmoi,

0b0cHO8bIBAIOWUE 8bIOOP OMEema.

Haiitu obnactes onpeaeneHust GyHKIUH Y =

1. (—0;3]
5
2. | —0 ¢

3 §'+oo
|3’

5
4. |-oo-=

3

Omeem: 2

Obocnosanue: 007aCThIO OINpeieeHUs] PYHKIUH SBISETCS MHOXKECTBO 3HAYEHUHU X, IIPU KOTOPBIX
MOJKOPEHHOE BBIPAKEHHE HEOTPHIIATENBHO, CIIEJOBATENbHO 3a/ada CBOJUTCS K PEUICHHUIO
MOKa3aTeJIbHOTO HepaBeHCTBa, 1/57(3X-7) <=(1/5)"-2, nanee omyckaeM OCHOBAHHUS U MEPEXOAUM K
PaBHOCWJIBHOMY HEPaBEHCTBY MEHss €ro 3HaK (MMeeM YObIBalomylo ¢QyHKOuwo) 3x-7< = -2.
Pemenne HepaBeHcTBa B OTBETE 2.

3aganue Nel(.
Ilpouumatime mexcm u ycmanosume nocie008ameibHOCHb.
YCTaHOBUTH MPaBUIBHYIO TOCIEIOBATEIBHOCTh OTAllOB PEIICHUS JAPOOHO-PAIMOHATBHOTO

HEPABEHCTBA > 0 (BMecTo yKka3aHHOTO 3HAaKA MOTYT OBITH >, <,> ) METOJIOM HHTEPBAIIOB.

f(x
g(x)
1. Pas3noskuTh YACIUTEIb U 3HAMEHATE b APOOH Ha TMHEHHbIE MHOKHTEIN (X-a)

2. Haiitu nynmu ¢pynknuu f(X)=0 u Touku pa3psiBa, B KOTOPBIX 3HAMeHaTe b Apoou g(X)=0

3. HanecTH Ha YMCIIOBYIO OCh HYJIH (DYHKITUH (BBIKOJIOTH, €CIIM HEPABEHCTBO CTPOTOE M 3aKPACHUTh,
€CJIM HECTPOT0e) ¥ TOUKH pa3pbiBa (BBIKOJIOTH Ha YHUCIIOBOU OCH).

14



4. OmpenensieM MIPOMEXYTKH 3HAKOIIOCTOSTHCTBA B MOJIYYEHHBIX HHTEpBAJIax, IPH 3TOM: pu K —
HEUYETHOM, 3HAK (DYHKILIMU MEPEX0/is Yepe3 TOUKY MEHSETCs, Mpu K 4eTHOM He MeHsieTcsl.

5. BeiOpaTh NpOMEXKyTKHU COTJIACHO 3HAKy HEPaBEHCTBA.

3anuwume coomeemcmayOuyo nociedo8amenbHocms yu@p ciesa nanpaso. 12345

Bri6epute HeBepHOE BhICKa3bIBaHUE:

1. /IBe psiMble B IPOCTPAHCTBE HA3BIBAIOTCS MapaUIeIbHBIMU, €CJIM OHU HE TIEPECEKaOTCA.

2. Ecnu ogHa U3 ABYX HapajuielbHBIX MPSIMbBIX MapajljiesibHa MJI0CKOCTH, TO Apyras npsmas Judo
TaKKe €i mapaienbHa, TH00 JICKHUT B ATOU MIOCKOCTH.

3. Ecnu ipsiMast He JIeKUT B JAHHOM MJIOCKOCTH U MapaielbHa HEKOTOPOM MPSMOIl 3TOM TIIOCKOCTH,
TO OHA MapajJiebHa MJIOCKOCTH.

4. CxpeluBarouyecs IpsMble He UMEIOT OOIINX TOYEK.

Otser: 1

3aganue Nel2.

Ipouumaiime mexcm u ycmanogume coomeemcmsue.

C nomotipio (hopMyIt MPUBHIEHUS IEpEeHANTE K TPUTOHOMETPUUECKUM (PYHKLIUH yIia o
CooTHecnuTe TpPUIrOHOMeTpHYeCKHe (PYHKUMH CJIO0KHBIX YIJIOB M TPUIOHOMeTpHYecKHe
(pyHkuuum yriaa a

K kasrcooii nosuyuu, oannoii 6 neeom cmonbye, noobepume coomeemcmeayiouyio NO3Uyuio U3 npasoco

cmonoya
3agaua dopmyia
A | sin(r—a)= 1 -COSa
b T 2 CoSa
CoO§ —+oa |=
2
B . (31 3 sina
SINf —+ o
2
4 -sina
3anuuuTe BeIOpaHHbBIE IU(PHI 107 COOTBETCTBYIOIMMH OyKBaMu:
A b B
3 4 1
3aganue Nel3.

Ilpouumaiime mexcm, 8vlbepume 6ce NPasUIbHbIE BAPUAHMBI OMEEMA U 3anuUUme apeymeHmbl,
000CHOBbIBAIOWUE 8bIOOP OMBemda.

Jnsa tpeyronbHuka ABC: p- monynepumerp; I — paguyc BIHCaHHOM OKpy:XHOCTH; R- paamyc
OTMCAaHHOM OKPYKHOCTH. YKakuTe GopMyIisl tutomaayn Tpeyronsauka ABC.

1. zlaha
2

2. S :%ab-sinéc

3.S=py(p-a)-(p-b)-(p-c)

4.S=p-r
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5. S=py(p+a)-(p+b)-(p+c)

6. S=ab-sin/4
7.S=p-R
Omeem: 1,2,3,4

Obocnoeanue: ITpaBuiibHbIE BApUAHTHI: HOMEp 1; HoMep 2 (TU10111a/1b TPEYT0JIbHUKA PABHA [10JIOBUHE
IIPOM3BEACHUS CTOPOH Ha CUHYC yIJla MEXy HUMH); HoMep 3 (popmyia ['epona); Homep 4 (mutomaapb
TPEYroJbHUKA PaBHA IIPOU3BEACHHUIO MTOJIYIIEPUMETPA HA PAIUyC BIIMCAHHON OKPYXHOCTH).

3aganme 14.

IIpouumatime mexcm u ycmanosume coomseemcmsue.

JlaHbl mapbl BEKTOPOB € 3aJaHHBIMH KoopAuHaTamMu. OnpenenuTe ux Ha3BaHUs

CooTHecHuTe BEKTOPHI M UX HA3BAHUS.

K kaoicooti nozuyuu, danHot 6 1eéom cmonoye, noobepume coomeemcmeayouyo NOUYUI U3z NPaso2o

cmonbya
BekTopsl Ha3panus
A (-2; ) u(-6; 3) 1 BekTopbl coHarnpaBiieHbI
b (-2; Du(4;-2) 2 BekTopbl IPOTHBOIOIOKHBI
B (3;-5)u (-3;5) 3 BekTopbl neprieHIuKyIsipHbI
r (2;5)u(-5; 2) 4 BekTopbl kKOMIUTaHAPHBIE
5 BekTopsI MPOTHBOITOI0KHO HAPABICHBI
3anummTe BHIOpaHHbIE U(PBI IO COOTBETCTBYIOIUMHU OyKBaAMH:
A b B r
1 5 2 3
3ananue NelS.

IIpouumatime mexcm u 3anuwiume 060CHOBAHHbIIL OMEEN.

BeicoTa koHyca paBHa 12, o6pa3ytomias pasHa 15. Haiiaure ero o0bem, AeeHHBIH Ha 1.

1.972

2.324

3.405

4.108

Omeem: 324

Obocnosanue: O0beM KoHyca Haxomutcs mo ¢opmyrne V=1/3*S,.*H, roe H-Beicora KoHyca;
Socn=ITH*R2- mnomma b 0CHOBAHMS, IS KOHyca 3T0 KpyT. KBajpar paamyca ocHOBaHHS HaiiieM o
teopeme Iludaropa w3 mnpsMOyronpbHOro TpeyrojbHHKa ¢ kKatetamu R, H u rumorenysoi
obpasytomeit |: R?=I2-H2, momyunm R?=225-144=81. [Toxctasnss B popMyTy 06beMa, IoTydum 324

3aganue Nel6.

Hpoqumaﬂme meKcm u 3anuuiume 000CHOBAHHBIIL OMEen.
Pemmte YpaBHCHUEC, B OTBCTC 3alIUIIINUTC MIPONU3BCACHUC KOpHCﬁ HJIK KOPCHb, €CJIN OH €IMHCTBEHHBIN

Bx—1-|x+3=0

Omeem: -1
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Pewenue. TlpuBenem ypaBHeHHe K BUIy /3x-1/=/x+3/ u Bo3BeneM 00e 4acTu B KBaJpaT, MOJTyIUM
KBaJ[paTHOE ypaBHeHHe 2X°-3x-2=0 ¢ kopHaMu x1=2 n x2=1/2, orcrona 2*1/2=-1

3aganue Nel7.
Ilpouumatime mexcm u 3anuwiume 060CHOBAHHBII OMEEM

2
X —ax+1
IIpn Kakux 3HA4CHUAX IapaMeTpa «a», ypaBHEHHUE: —4 =0 umeer exunCcTBEHHOE peueHue.
X+

B orBere 3anuimmnre cymMmmy pelieHU.
Omeem: ()
Obocrosanue: npoOb paBHA HYJIIO, €CITM YUCTUTEIL X 2-aX+1=0, 3HamMeHarenb X+4 He paBeH HYJIIO.

KBanpatHoe ypaBHEHHWE UMEET €IMHCTBEHHOE pEIIeHHE, €ClIM ero JUcKpuMuHaHT D=a’2-4=0.
VYuuteiBas X+4 He paBeH HYJIIO, MOJYYUM J[Ba pelieHus a=2 u a=-2, B cymme 0.

OIIK 8.1 IIpumensier MeTOAbI AHAJHM3A MEJATOTHYECKON  CHUTyaluH,
npodeccnoHaIbLHOU peduieKCHM HA OCHOBE CHEeNHAJTbLHbIX HAYYHbIX 3HAHUM, B
TOM YHCJ€e B IPeAMETHOM 00J1acTH

1 cemecTp
3aganue Nel.

Ilpouumaiime mexcm, evlbepume 6ce NPaAsUIbHbIE BAPUAHMBL OMEEMA U 3aANUWUmMe apeyMeHmbl,
0bocHo8bIBaOWUE B8bIOOP OMEema.
N3 cocraBa KOH(pEPEHIMH, HAa KOTOPOW MPUCYTCTBYIOT 52 YelloOBeKa, HaJ0 M30paTh JENeraluio,

COCTOSIIYIO U3 5 yenoBek. Torma KoJIu4ecTBO BO3MOXKHBIX CITIOCOOOB BBIOOPA PABHO. ...
1. 52!
2. 5!
52!
| BL4T)
521
47
Omeem: 3.

Obocnosanue: UIMEEM HEYNOPSA0UEHHBIN TPYIIIBI 110 5 YeoBeK U3 52, cle0BaTebHO PUMEHIEM
bopMyny coYeTaHHH M3 MHOXECTBA N -3JIEMEHTOB MO M 3JIeMEeHTOB, momyuum: 52! (5!(52-5)!) —
orBeT Ne3.

3aganue No2.
Ilpouumatime mexcm u ycmanosume coomseemcmeue.

Jlaub1 MHOKECTBA: A= {x|x =2n ,neN,n< 16}, B= {x|x =3n ,neN,n< 16},

C= {X|x =n ,neN,n 316},. CooTHecuTe YKA3aHHbIE ONEPANMH HAJ MHOXKECTBAMH U

MoJIyYeHHbIe MHOKEeCTBA B pe3yJibTaTe ITHX ONePaAIUM.
K kaotcooul nosuyuu, oannoii 6 nesom cmonbye, noobepume coomeemcmsyrouiyro RO3UYUIO U3 NPpago2o

cmonbya

\ Onepanun \ MHo:xecTBa \

17



A AUB 1] = {1,2,4,5,7,8,10,1 113,14,16}
b ANB 2 | = {@}
B CIB 3 | ={612}

r Cl4 4 | =113579111315}
il CNB 5 | ={1,35,79111315}

6 | ={234,6891012141516!

3anummre BhIOpaHHbIE U(PHI TI0]] COOTBETCTBYIOIIUMHU OYKBAMHU:

A b B r 11

6 |3 1 5 4

3aganmne Ne3.

Ilpouumaiime mexcm, evlbepume 6ce NpAGUIbHbIE BAPUAHNMBL OMEEMA U 3aNULUMEe APSYMEHNbl,
0b0CcHO8bIBAIOWUE 8bIOOP OMEema.

[To uToram TeCTUpPOBaHUS 110 MaTeMAaTUKE 12 YYCHUKOB MOIYYMIH OIICHKY «5», YTO COCTABIISET
40% Bcex yueHukoB. CKOJIBKO BCETO0 YYCHHUKOB B Kjacce?

1.30

2.28

3.32

4.35

Omeem: 1.
Obocnosanue: Ilycth X - KOIUYECTBO YUEHUKOB B Kiacce, Toraa X=(12/40%)*100% =30 yyeHukoB

3aganue Ne4.

Ipouumatime mexcm, evibepume 6ce NpasUiIbHbIE BAPUAHMBL OMEEMA U 3aAnUWUmMe apeyMeHmbl,
0bocHo8bIBaIOUUE B8bIOOP OMEema.

Ecnu uncnoBas nociaenoBaTeIbHOCTD (an) - apI/I(I)MeTI/I‘{eCKaH porpeccusd, a (bn) -
TCOMETPHUYICCKAsA MPOTrpeCCHs, TO CIIPABCIJINBLI paBCHCTBA!

1. SH:M, q=1
1-q
2 bn:bl'qn_l
3.5, =(a,+4a,)n
4 Sn_bl(l_q)’ q¢1
1-q"
a, +a
S — 1 n
5. 9, 5
Omeem: 1, 2,5

Ob6ocnosanue: Bepubie oTBeThl: HOMEp | (popMyna cymMMBl N —MEpPBBIX WICHOB I€OMETPUYECKOM
MIPOTpPECCHH CO 3HaMeHaTeseM (]); HoMmep 2 (hopmysa N-0ro 4wieHa reOMETPUUECKON MPOTPECCHN);
HOMep 5 (hopMyra CyMMBI N —IEPBBIX WICHOB apu()METUICCKON POTPECCUU C Pa3HOCTHIO )
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3amanne Ne5s.

Ilpouumatime mexcm u ycmanosume coomeemcmeue.

YrpocTuth anredOpanvdecKkrue BRIPaXEHUs, 1711 3TOTO PA3JIOKUTE YUCITUTENh U 3HAMEHATE b IpoOr Ha
MHOKUTEIH C TpPUMEHEHUEM (OpPMYIl COKpaIIeHHOTO yMHOXCHHs. COOTHeCHTe BBIPAKeHHs WU

pe3yJbTaThbl YHPOLIEeHHUS.
K kaoicootl nosuyuu, 0annoti 8 1esom cmonbye, noobepume coomeemcmsyrouiyo NO3UYUI U3 NPago2o

cmonbya
Bruipakenue Pesyabrar
A 1
a’®+8 2
2 -2 a
a‘—2a+4
B | 4a-2a° 2 1
— + 2 —_
a® —2a a
B ¥+4a+4_1 3 a
2a+a’
4 -a
3anuiuTe BbIOpaHHbIE LU PHI O] COOTBETCTBYIOIIUMU OyKBaMHU:
A b B
3 4 1
3aganue Ne6.

IIpouumaiime mexcm, evibepume 6ce NPAGUIbHBIE BAPUAHMBL OMEEMA U 3ANUULIUME APSYMEHMbL,
0bocHo8bIBaOUUE BbIOOP OMEema.
Jan rpadux dyaxuuit y=f(X) (1). ITocne npeobpasoBanuy GYHKIHU MOTydrIM rpaduk (2):

1) )
A

“~ = am A \
r 4 g \\ a J X
! | ) \/ \\/ /
J \ /
N/

VYxkaxure rpapuk kakoi GyHKINMU TOTYYWIH MTOCTe TpeoOpa3oBaHus:

L |y=f(x)
2.y=| (%) |
3. y="f(x)
.= 1 (%)
Omeem: 3
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Obocnosanue: tpaduk y=f(/x/) nomyuaercs u3 rpaduka Qpynkmmun y=f(X) cnemyrommm obpazom:
l.ucKITrOUaeTCs JieBasi 4acTh, PACIONOKEHHAs B OTPUIATEIbHOM YacTu ocu OX; 2. mpaBas 4acTh,

pacIoo’KeHHAas B MOJIOKUTENBEHON 4acTH ocd OX CHMMETPHYHO OTOOPaKaeTCsi OTHOCUTEIBHO OCH
oy

3aganmne Ne7.

Ilpouumaiime mexcm, evlbOepume 6ce NPABUIbHbBIE BAPUAHMBL OMEEMA U 3ANUMUMe aAP2YMeHMbl,
000CHOBbIBAIOWUE BLIOOP OMBema.

[Tocne mOBBIMICHUS IEHBI Ha 6% XONOAWIBHUK CTal CTouTh 34291 py6. CKONBKO CTOWI
XOJIOAUJIBHHUK 0 HOBBIIICHUS LIEHEI?

1.32350 py®.

2.32250 pyo.

3.33450 py®.

4.33250 py6.

Omeem: 1.

Obocnosanue: Ilycts X py0. - mepBOHaYadbHas CTOMMOCTH XOJIOAMJIBHHKA, YTO COOTBETCTBYET
100%: Xpyo — 100%, torma croumocTs mociie mnoBblmieHus 34291 py6 — 106%. Ilomyuum
IPOTOPIHNIO, U3 KOTOPOii Bbipazum X=(34291*100) /106 =32350

3aganue Ne§.

Ilpouumaiime mexcm, evlbepume 8ce NPAGUIbHbBIE BAPUAHNBL OMEEMA U 3ANUWUME APSYMEHMb,
000CcHO8bIBaAIOWUE 8bIOOP OMEema.
YKaXuTe BepHbIC CBOMCTBA CTEIIEHU U apu(METHIECKOro KOpHs, eciid m,ne N;a>0,b>0:

1. am .an _ am»n
Ja? =Ja|
3. am .an — am+n

Jatb=+at+b

N

N

.(a)’=a
. (an)m Zam'n
9. ¥a™ =an

10. ¥/a™ =am

Omeem: 2,5,7,8,9

(2]

~

o
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ObocHosanue: BepHble OTBETHI: HOMEP 5, HOMEp 8 (CBOWCTBA CTETMEHH C IIEJIBIM ITOKa3aTelieM);
HOoMeD 2, HoMmep 7 (CBoicTBa apupMeTHUECKUX KOpHEH ); HoMep 9 (B3aUMOCBSI3b CTEIICHEH 1 KOPHEH )

3aganue Ne9.

Ilpouumatime mexcm u ycmanosume coomseemcmeue.

[Iycte nmanbl rTpaduku JorapuPMUYECKOH, IOKa3aTeIbHON, OOpaTHON MPONMOPIMOHATBLHOCTH
dbyuakun. CooTtHecuTe rpa@uku GyHKIMH U AHATUTHYECKUE BbIPAKeHUsI ITUX (PYHKIMHU.

K kaoicooti nozuyuu, 0auHol 8 1e6om cmonoye, noobepume cOOmMEemcmeayouyio NOUYUIO U3 nPasoco

cmonbya
I'PAOUK OYHKIUA
A vk 1 9
| 1 | | - y=—
X
b 2 2
y=-=
x
® 3 y=log, x
X
r ¥ 4 _ 3
/ X
ﬂ# l
e
0 X
i "#'
7
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5 y= 27
3anummuTe BRIOpaHHBIE IUQPHI IO COOTBETCTBYIOITUMHU OYKBAMU:
A b B r
2 3 5 4

3aganue Ne 10.
Ilpouumaiime mexcm u 3anuwiume 0O0OCHOBAHHbIL OMBEN.

. 29 _
Haiizure 3uauenue soipaenns 109, (@°0") , econ 109, b =—4
Omeem: -34
Pewenue: iponorapudMupyeM BHIPKCHHUS C TIOMOIIIBIO CBOWCTB Jioraprdma, moIyqnm:

[

o
3aganue Nell.

2 ~

IIpouumaiime mexcm, 6vibepume 8ce NpaGUIbHbIE 8APUAHMbBL OMEEMA U 3aNUUUMEe aAPSYMEHMb,
bbocnosviearowue svlbop omeema.

Haiigure cyMMy ISTH TEPBBIX WICHOB F€OMETPUYECKOM Tporpeccuu, eciu b1=6, q=2

Dmeem: 186.

goocrosanue: o GopMysie CyMMbl IEPBBIX N UIEHOB T€OMETPUYECKOH Iporpeccuii

S=b1(1-g"n)/(1-q), rae bl — nmepBeIii unen nporpeccunu; ( —3HaMeHartesb. [10JICTaBUM JAHHBIH B
opmyity, mosyaum: S=6*(1-32)/(1-2)=186

a

3apnanue Nel2

IIpouumaiime mexcm u sanuwume 0O0CHOBAHHbIL OMEEM.
B psne ciyuaeB rpaduk 3agaHHON (PYHKIIMM MOKHO MOCTPOUTH IyTeM IMpeoOpa3oBaHus rpaduka

HEKOTOPO#l IpyroM, yxe u3BectHor ¢yHkiuu. [lycts man rpaduk ¢ynkuun Y =f (X), oObsicHUTE
KakuM o0pa3om, u3 rpaduka gaHHOW GyHKIMH, nonydatotes rpaduku: 1)y =f (X-a); 2) y =f (x)+c;
3)y =-f(x);4)y=Ff(x)

Obocnosanue:

1) I'paduk pynkuun y =f (X-a) momydaercsi ¢ HOMOIIBIO MApaIeIbHOTO IEPEHOCca TAHHOTO rpaduka
BJ10J1b ocl Ox BIPABO Ha a €IMHUIL ITpH a@ > (), ¥ Ha /a /BieBo npu a < ()

2) I'paduk ¢ynkumu y= f (X) + ¢ momydaercsi ¢ MOMOIIBIO MAPAIUICIFHOTO MEPEHOCA TaHHOTO
rpaduka B1oib ocu Oy Ha ¢ €IMHUL BBEpPX IIpH ¢ > (), ¥ Ha /c /euHuL BHU3 IIpH ¢ < ()

3) I'paduk ¢pyukuun y = —f (X) momaywaercs u3 gaHHOro rpaduka 0TOOpaKEHHEM OTHOCHUTEIILHO OCH
Ox.

4) I'pacduk ¢pynkuun y= f (—X) nomyuaercs U3 1aHHOTO rpaduKa OTOOPaKEHUEM OTHOCUTEIBHO OCH
Oy.

2 cemecTp
3amanne Nel.
Ilpouumaiime mexcm u ycmanosume coomeemcmsue.
[Tpu pemeHny UppaMOHAIBHBIX, JOTapU(PMHUUECKUX HEPABEHCTB HEOOXOAUMO YYUTHIBATH 00JIaCTh
ONpENENICHUsT BXOASIMX (YHKIMHU, B PE3yJbTaTe IOJIyuaeM pABHOCWIIBHBIC CHUCTEMbI U
COBOKYITHOCTH HepaBeHCTB. COOTHeCHTe HEPABEHCTBA H PABHOCUJIbLHBIE PelIeHus].
K kaoicootl nosuyuu, dannoii 6 iesom cmonbye, noobepume coomeemcmsyouyo RO3UYUIO U3 RPao2o
cmonbya

\ HepaBeHcTBO \ Pemenue \
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A m<g(x)® 1 f(x) > g(x)
g(x)>0
B m>g(x)© 2 f(x) < g(x)
g(x)>0
B 3 | [ g(x)<0
log, f(x)>log, g(x), a>1l< £(x) 20
f(x)>g°(x)
g(x)>0
f(x)>0
I 4 f(x) < g(x)
log, f(x)>log, g(x), O<a<le { f(x)>0
I | [fx) <Jo(x) < > | [[ 9(0=0
f(x)>0
f(x)>g°(x)
g(x)<0
f(x)>0
6 f(x) <g*(x)
f(x)=0
9(x) >0
3anummure BH6paHHBIe I_[I/I(I)pbl noxa COOTBETCTBYIOIMMU 6YKB3.MI/I:
A b B r A
6 5 1 2 4
3amanue Ne2.

Ilpouumaiime mexcm, 6vibepume 6ce NpaguibHble 8APUAHMbBL OMEEMA U 3ANUULUIME APSYMEHMbI,
obocHogvlealOuUe 8bIOOP omeema.

CyMMa KopHeii Wi KOpeHb (eciu OH exuHcTBeHHbH) ypasHerns: 25*+571-50=0 npunannexur
IPOMEXYTKY:

1. (-11;2)

2. (-11;0)

3.(2;5)

4. (-11;-1)

Omeem: 1

Ob6ocnosanue: YpaBHEHHE TIPUBOIUTCS K KBAJIPATHOMY ITOICTaHOBKOM 5*=t>0, monyunm ypaBHCHHE
t2+5t-50=0 ¢ xopHsAME 5 ¥ -10, BTOpOil OTPHIIATENBHBIA KOPEHb He MOaXoauT. IloxcTasmsas 5%=5,
HOJIYYUM KOpeHb X=1, mpuHaanexammii npoMexyTky (-11;2)

3aganue Ne3.

23



Ilpouumaiime mexcm, 6vlbepume 6ce NpasuUibHble BAPUAHMBL OMEeMAa U 3anuwume apeymMeHmol,
000CHOBbIBAIOWUE BLIOOP OMBemAa.
YnpocTuts BelpakeHue 1—sina - ctga - cosar

1.0

2. sin«a

3. cos’
4. 1-sin2a

Omeem. 1

Obocnosanue: PacCMOTpUM KOTAHT€HC YIJla, KaK OTHOILIEHHE KOCHHYCA K CUHYCY YIJla U IPUMEHUM
TPUTOHOMETPUUYECKOE TOXKJIECTBO — CyMMa KBa/IpaTOB CHHYCA U KOCHHYCa OJJHOIO yria paBHa 1.

3aganue Ned.

Ipouumaiime mexcm, evibepume 6ce nNpaguibHble 8APUAHMBL OMEEMA U 3aNULUIME APSYMEHMbL,
o0bocHo8vIBaOUUE 8bIOOP OMEema.

1. IInockocTh, NepneHAUKYISIPHAs K NPSAMOM, IO KOTOPOH MepeceKaroTcs JBE JaHHbIE MJIOCKOCTU
NEPIEHIUKYIIIPHA KaXKI0H U3 3TUX IUIOCKOCTEN

2. TlapamnensHble IpsMBbIC a U D jexar B miockocty o. [Ipsimas ¢, nepecekaromiast npsimMbie ¢ 1 b He
JIE)KUT B IVIOCKOCTH O

3. Eciu ABE IIIOCKOCTU NEPIIEHIUKYJISAPHBI K IPSMOU, TO OHH N1apaJlJIeIIbHBI;

4. Ilpsimast, mpoBeJieHHAs! B IUIOCKOCTH 4Y€pe3 OCHOBAHME HAKJIOHHOW MEPHNEHAMKYISPHO K HEH U
NEPIIEHIUKYJIIPHA K €€ IPOEKIIUH.

5. JIe npsiMble B IPOCTPAHCTBE HA3bIBAOTCS NAPAILIEIbHBIMU, €CJIM OHU HE ITEPECEKAOTCSI.

6. JIByrpaHHbIM yIjoM Ha3blBaeTcs, Gpurypa, oopa3oBaHHas 1ByMs JydaMy, UCXOJAIIMMHU U3 OJTHOU
TOYKHU.

Omeem: 3,4

Obocnosanue. BepHbI OTBET 3, OTBET 4 (110 TeopeMe 0 TpeX NepHeHIANKYIAPAX).

3aganue NeS.

Ipouumatime mexcm u ycmarnogume coomeemcmeue.

Jlan mipsMoyrombHbiii Tpeyrombank  ABC, |AB|=c;|AC|=b;|BC|=a;ZA=90". Coornecure
T

[ kadcrcooti nosuyuu, danHol 8 1e6oM cmoadye, noobepume coOOMEEMCMEYIOUYI0 NOZUYUIO U3 NPABO2O
wnonoya

r TpuroHomerpuyeckue PyHKIHUH OTHoO1IEHNE CTOPOH
0 yIJI0B
HA | sin/C = 1 b
0 a
Mb | cos/C = 2 c
e b
B | tg«B = 3 a
b
il ctgsB = 4 b
q C
e S c
c a

ganummre BIOpaHHBIE HU(PHI O COOTBETCTBYIOIIUMU OyKBaMH:

/|
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3aganue Ne6.

Ilpouumaiime mexcm, gvibepume 6ce nNpaguibHble 8APUAHMbBL OMEEMA U 3aNUUIUIME APSYMEHMbL,
obocHogvisaiowue 8b1O0p omeema.
Jansl 1Ba muinHapa. Paanyc ocHOBaHUS U BBICOTA IIEPBOrO PaBHbI COOTBETCTBEHHO 3 U 2, @ BTOPOTO

— 81 9. Bo ckosbko pa3z 00bEM BTOPOTO IUIMHAPA OoJbie 00bEMa repBoro?
1.12

2.8

3.32

4.18

Omeem: 3

Ob6ocnosanue: OObeM mumuHApa Haxoautcs mo dopmyne V=IIN*R? *H, rme pamuyc, BicoTa
mwtrHapa. CocraBum otHouenue V2/V1, momyqaum: (TITN*64*8)/(ITu*9*2)=32

3aganue Ne 7.
Ilpouumatime mexcm u 3anuwiume 060CHOBAHHBLI OMEEN.

Pemute ypaBHeHUe x+1=+-3x+25.B orsere 3anummure MIPOU3BEACHNE KOPHEU WM KOPEHb,
€CJIH OH €IWHCTBECHHBIN

Omeem: 3

Pewenue: Bo3BeeM 00e YacTu ypaBHEHUS B KBaJpar, MOCIE YIPOLICHUS MOJIYYHUM KBaJpaTHOE

ypaBHeHHe X°+5x-24=0 ¢ KopHAMH -8 1 3. BBIIOIHIM TIpoBepKy (IIpH BO3BEIEHHH B KBAIPaT MOTYT
MOSIBUTHCS JIMIIHUE KOPHH), MOJCTaBUM KOPHHM B HCXOJHOE YpaBHEHHE, MOJYyYUM KOpPEHb -8 He
noaxoaut (-7 He paBao KOPEHD 49), cnenoBarenbHo X=3 — pelieHne ypaBHEHUS.

3aganue Ne 8.

IIpouumatime mexcm u 3anuwiume 060CHOBAHHbIIL OMEEN.
[aiite onpeneneHne CHHyca M KOCHMHYyca yria. YeMy paBHBI TAaHI€HC M KOTAHIEHC YIJIa, CHHYC H

KOCUHYC ABOMHOrO yria?
Omeem: Cunycom (KOCHHYCOM) YIJIa Ha3bIBaeTcs opauHara (adcuucca) Toukd P (X, y) -KOHIA
MOJIBMYKHOTO pajinyca eIMHUYHOM OKpykHOCTH ¢ ieHTpoM O(0;0): sina=y, cosa=x.

Tanrenc - tga=sina/cosa, xoranreHnc - Cctga=cosa/sina; cuHyC JBOWHOrO Yyrjia -
sin2a=2sina*cosa, KocuHyc IBOWHOTO yria —C0s2a=cosa’2-sina’*2

3apanne Ne9.

Ilpouumaiime mexcm, 8vlbepume 6ce NpasuUibHble BAPUAHMBL OMEEMA U 3anuwume apeymMeHmol,
000CHOBbIBAIOWUE 8bIOOP OMBemA.

Haiitu npousBenenue abcuuce Touek nepeceyeHus rpagukos GyHKIUU: Y = X ? - 4|X| , Yy=5

1.5

2.-5

3.25

4. -25

Omeem: 4

Obocnosanue: JUIsl HaXOXKAEHUS TOYEK INpeceueHHsl rpadukoB (YHKIMHM PELIUM YPaBHEHHUE C
MoxyneM X2-4/x/=5. [1o onpeneneHrIo MOTYIs TIOTYYUM JIBa KBaJPAaTHBIX ypaBHeHUs: 1. mpu X>=0,
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noxyunM X"2-4X-5=0 c¢ xopHsmu 5,-1, BeIOepeM mHoJoxHUTeNbHBIN X=5; 2. IIpu X<0, momyuum
x2+4X-5=0 ¢ oTpunareabHbIM KOpHEM X=-5. [IpousBenenne KopHei paBHO -25.

3apanue Nel(.

Ilpouumaiime mexcm, evlbepume 6ce NpasUIbHbIE BAPUAHMBL OMEEMA U 3anUWUme apeyMeHmbl,
000CHOBbIBAIOWUE BLIOOP OMBEMA.

. V4 1
VYkaxure penieHusi ypaBHEHUS: Sln[X + Ej = E

T

or

2
Omeem: 1,3,5,7
Ob6ocnosanue: PelieHne MpoCTEHIIEro ypaBHEHHs SINX=a UMeeT BUI: x:(-l)"arcsina+17k, rae K —
nesnoe, nonydnm x+77/3 =(-1)karcsini/2+11k, Torna pemienus ypaBHeHns oTOepeM 1o GopMyie x=
(-1)XI7/6-IT/3+I1K. Pemennsmu ypaBHeHus spisores: Homep 1(xk=0); Homep 3 (k=1);H0Mep 5 (k=-2);
Homep 7 (k=3).

7.

Saganue 11.

Ilpouumaiime mexkcm, 6vlOepume NPABUILHLIL GAPUAHM OMEeMAa U 3aNUUIUMeE APSYMEeHmbl,
obocHo8blBaOWUE BbIOOP OMEema.

an BexkTop AB =a{ax;ay }, rJIe Ha4ajgo BEKTOpa TOYKa A WMeEET KOOPAWHATHI (X 4, V 4), TOTJA

OpJMHAaTa TOYKHU B paBHa:

1L.y,=y—a,
2. Yy, =) ta,
3.V, =n-a,
4.y, =—a,—n
Omeem: 2.

ObocHosanue: 1o GopMyliaM Hax0KIEHHSI KOOPAUHAT BEKTOPA, 33JJaHHOT'O0 CBOMM Ha4yaJloM U KOHI[OM:
ay =y2— Y1, ay = y2 — y1, IOJIy4UM OpJHATa KOHIIa TOUYKH B paBHa y2 = y1 + ay

3ananue Nel2.

Ilpouumaiime mexcm, 6vlbepume 6ce NpasuUibHble BAPUAHMbBL OMEEMA U 3anUWUmMe apeyMeHmbl,
000CHOBbIBAIOWUE BLIOOP OMBEemAa.

Eciu B MpsIMOYTOJIBHOM TPEYTroJbHUKE OCTpBIi yron paen 30 1 THIOTEHY3a paBHA 6 CM, TO
IUIOIA/Ib 3TOTO TPEYrOJIbHUKA paBHA:
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1.3
2.9

5, 93
2

4. 93

Omeem.: 3

Ob6ocnosanue: Tlo dhopmyne mromann Tpeyroibuuka S=1/2¢*b, rue b, ¢ —kaTersr TpeyronbHuka.
Karer b Haiinem mno runoreny3e u yriy, karer ¢ mo teopeme Iludaropa, momyunm:
S=1/2*3*3*KOPEHDb3, monyuum oteT 3.

3aganmne Nel3.

Ilpouumatime mexcm u ycmanosume coomsemcmeue.

[{unuHIp ¥ KOHYC UMEIOT o0lllee OCHOBaHHUE U BBICOTY, I PauyCc OCHOBaHUS paBeH 3, BbIcoTa 4.
CooTHecuTe 327124 HAXO0XKIeHUS 00bHEMOB, ILIONIAJEl NMOBEPXHOCTEll TeJ BpalleHUs C
pe3yJbTaTaMu pelleHusl.

K kaoicooti nozuyuu, danHotl 6 1eom cmonoye, noobepume coomeemcmayouyo NOUYUI U3z NPaso2o

cmonbya
3amaua Pemenue
A | Obbem koHyca - 1 187
B | O6bem nunuHpa - 2 24r
B | [Tnomans 60k0BOM MOBEPXHOCTH IIMIIMHApPA - | 3 or
I' | Ilnomanpr OOKOBOM MOBEPXHOCTH KOHYCA - 4 127
J | Ilnomaas o01iero oCHOBaHMS - 5 1571
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4 6 2 5 3
3ananue Nel4.

IIpouumaiime mexcm u 3anuuiume 0O0CHOBAHHbIL OMBEEN.

MotopHas joaKa Impoluia IPOTUB TEYEHHsI peKH 255 KM M BEpHYJach B IYHKT OTIIPABIICHHS,
3aTpaTuB Ha OOpaTHBIN MyTh Ha 2 yaca MeHble. Haliure ckopocTh JIOJIKK B HETIOJIBUKHOI BO/IE,
€CJIM CKOPOCTh TeueHus paBHa 1 kM/4. OTBeT Aaiite B KM/4.

Omeem 16

Pewenue ITycth X KM/4 — COOCTBEHHAsI CKOPOCTH JIOKH, TOTNA (X-1) KM/4 — CKOPOCTb JIOJKU MTPOTUB
TedeHus, (X+1) KM/4 — CKOPOCTh JIOAKH 110 TEYEHHUIO.

CocraBuM ypaBHEHHE, YIUTHIBas yCcIoBHS 3amauu: 255/(x-1)-255/(x+1)=2, ynpoctum, B YUCIUTENE
TOy4UM KBaJpaTHOe ypaBHeHue 2x>=512, oTcrona x=16 km/u

3aganue Nels5.
Ipouumaiime mexcm u 3anuwiume 0O0OCHOBAHHbIL OMBEN.

VkakuTe cymmy Kopeit ypasrerns: (x> —7x+6)-log, (x—1) = 0.
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Omeem: 8

Pewenue. TlpupaBHsieM MHOXXUTEIH ypaBHEHHS K HYIIO, IOJYYUM PaBHOCHIBHYIO COBOKYITHOCTb
ypaBHEHUU. PemmM moilydeHHble YpaBHEHHS: IE€pPBOE KBajJpaTHOEe uMeeT KopHU 1,6; BTOpoe
norapudmmueckoe nmeet kKopenb 2. C yuetom O/13 ypaBHenus x-1>0 kopeHb 1 He MOAXOIUT, TOTAA
CyMMa KOpHeH paBHa 6+2=8

3ananue Nel6.

Ilpouumatime mexkcm u 3anuwiume 000CHOBAHMbBIU !
omeem.

1.ChopmynupyiiTe TEOpeMy O ABYX MEPIEHIANKYIIIpaxX
(ToCTaTOYHOCTH U HEOOXOIMMOCTD) COOTBETCTBEHHO

PHCYHKY. A .

2.Haiitu gnmuny MN, ecnu anvHa HAKJIOHHOM paBHa 5, / n—»
&N

JUTMHA €€ MPOEKIIMK Ha IIIOCKOCTH 3 e

ObocHosaHue: K m

1. Teopema o Tpex meprneHIUKYIAPAX "

Heobxooumocmys: eciu mpsiMass M Ha IUJIOCKOCTH

HepIeHANKYIApHA HAKJIOHHOH |, TO OHa NepreHAuKyIIpHA MPOSKIIMKA HAKIOHHOH P.
Hocmamounocms. eciy psiMasi M Ha TUIOCKOCTH MEPIIEHANKYISIPHA TPOEKIIMH HAKIIOHHOM ), TO OHa
HePICHINKYIAPHA HAKJIOHHOM |.

2. Ilo ycnoBuio 3anaun ainuHa HakiIoHHOM MA = 5, mpoekiiun AN=3, oTcioza mo Teopeme
[Tudaropa MN=4
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