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1 IlacrmopT KOHTPOJIBHO-U3MEPUTEIIBHBIX MAaTEPUAIIOB

ITpencraBneHHbIE KOHTPOIBHO-U3MEPUTENBHBIE MaTEpUAbl COAEPKUT OLIEHOYHBIE
Marepuaiabl Ul  NPOBEICHHMS BXOJHOTO M TEKYIIETO KOHTPOJEH, a TaKxke
IPOMEXKYTOYHOM aTTecTalMi 00yJarouXcs.

BxonHoW KOHTpONb HpPOBOIUTCS B Havane ydeOHoro rona. Llenbro BXOAHOrO
KOHTPOJISI SIBJIIETCS BBISIBJICHHE AaKTyaJbHbIX 3HAHMW M YMEHHMH OOydYaromMXcs 110
MaTE€MAaTHUKE OCHOBHOM IIKOJIBI.

Texyuuii KOHTPOJIb OCYIIECTBISETCS PENO1aBaTeNIeM B TeUEHUE yueOHOro roja B
LEJIAX CUCTEMAaTHYeCKOM MPOBEPKU U OLIEHKU MOJIYYE€HHBIX O0yUYarOIUMHUCS PE3YIbTaTOB
B IIPOLIECCE U3YUEHUsI MaTEMATUKU. [l MpoBeaeHUsl TEKYILIETO KOHTPOJIS pa3paboTaHbl
KOHTPOJIbHBIE PabOTBl M TECThl IO pa3/ieiaM, COCTABJIEHbl NEPEYHH TEOPETUUYECKHX
BOIIPOCOB, KOTOPBIE MOXKHO HUCIIOJIB30BaTh I (POHTAIBLHOTO OINPOCA, I COCTABJICHUS
TECTOBBIX 3aJJaHUM, 3aTaHUN I CAMOIIPOBEPKU U B3aUMOIIPOBEPKHU.

Jlji IpOMEKyTOYHOM aTTecTaluu pa3padoTaH MakeT KOHTPOJbHBIX padoT.

PesynwpraThl 006yuenust, pernamentupoBanubie ®I'OC COO c yuetom ®I'OC CITO
JucturuinHapHsie (IpeIMETHBIE) PE3yIbTaThl OTPAKAIOT:

— Biagenme Meromamu J0Ka3aTENbCTB, AJITOPUTMAMHU PEIICHHS 3a/1ad; YMEHUE
dbopMyIHpoBaTh OIpPEACICHUSA, aKCHOMBI M TCOPEMbI, NPHMEHATh HX, IPOBOJIUTH
JI0Ka3aTellbHbIE PACCYKICHHS B Xo¢e pemenus 3anad; (JP6 1)

— YMeHue OmnepupoBaTh MOHATHUSAMH: CTEIICHb YHCIA, JIOTapupM UYHCIa; YMEHUE
BBITIOJTHATh BBIYHCIICHUE 3HAYCHUU W TMPEoOpa3oBaHUsS BBIPAKECHUU CO CTCTIICHAMH U
norapudMaMu, peodpa3oBaHus IPOOHO-PAIIMOHABHBIX BeIpaxkeHuid; (IP6 2)

— YMeHHE OIepupoBaTh IMOHATHSAMHU: PpalMOHAIbHBIC, HPpPAMOHAIBHBIC,
MOKa3aTebHbIC, CTENEHHBIC, JOrapu(PMUUYCCKUE, TPUTOHOMETPHUCCKHE YPABHCHHUS U
HepaBeHCcTBa, ux cucreMsr; (JIP6 3)

— VYMeHHE OmnepupoBaTh TOHATHUSAMHU: (YHKIUSA, HENpepbiBHAS (YHKIUA,
MPOM3BOJHAS, IEPBOOOpa3Has, ONPEACIICHHBIM HMHTETpald; yMEHHE  HaXOIUTh
MPOU3BOJIHBIC  AJIEMECHTAPHBIX  (YHKIUH, HWCIOJNB3ysS CIPABOYHBIC  MaTEPHAIIbI;
HCCAEAOBaTh B TPOCTCHUININX ClAydasX (QYHKIMM HAa MOHOTOHHOCTb, HaXOIUTh
HAauOOJbIINEe W HAUMEHBIUE 3HAYCHHS (YHKIUN; CTPOUTH TpadUKH MHOTOUYICHOB C
UCIIOJIb30BAHMEM allliapaTa MaTeMaTHYECKOTO aHAIK3a; MPUMEHSTh MPOW3BOAHYIO MPHU
peIIeHUU 3aja4 Ha JIBHOKEHHE, pelIaTh IPaKTHUKO-OPUEHTUPOBAHHBIE 3aJayd Ha
HAuOOJBIINEe ¥ HAMMEHBIINE 3HAYCHUS, HA HAXOXJACHHUE MyTH, CKOPOCTH M YCKOPEHUS;
(1P6 4)

— VYMeHue omnepupoBaTh IMOHATHSAMU: pallMOHANbHAS (YHKIMS, TOKa3aTeabHas
byHkus, creneHHas GyHKIUs, Jorapudmuueckas (QyHKIUS, TPUTOHOMETPHYECKHE
byHkMM, oOpaTHbIe (GYHKIHMH; YMEHHE CTPOUTh TpadUuKd H3YYEHHBIX (YHKIIUH,
MCIIOJIb30BaTh TpadUKH NP U3yUYEHUHU MPOIIECCOB M 3aBUCUMOCTEH, TIPH PEUICHUH 3a]1a4
U3 JPYruX y4eOHBIX MPEIMETOB W 3aJa4 U3 peajbHOW XU3HU, BBIpaXaTb (hopmynamu
3aBHCUMOCTH MeX 1y Bennunaamu; (/IP6 5)

— YMeHue pemath TeKCTOBBIC 3a/1a4d Pa3HbIX THUIIOB (B TOM YHCIIC HA MPOIICHTHI,
JIOJIM W 4acCTH, Ha JABUXKEHHE, pabOTy, CTOUMOCTh TOBapOB M YCIyT, HAJOTH, 3aJa4d W3
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00JIaCTH yIIpaBJIEHHs JUYHBIME M CEMEHHBIMH (PHMHAHCAMM), COCTABJIATH BBIPAXKEHHUS,
ypaBHEHMs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 3aa4M, HCCIEI0BATh MOJIYYEHHOE
pelIeHre 1 OLIEHUBATh IIPaBIOIOA00HOCTh pe3yabTatos; (JIP6 6)

— VYMeHHe oOImEpUpoOBaTh IOHATUSAMH: CpeaHee apuMETHYECKOE, MeauaHa,
HanOOoJIbIlIeE U HAMMEHBIIEE 3HAYCHUS, Pa3Max, JUCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE
YHUCIIOBOr0  Habopa; yMEHHME  HM3BJE€KaTh, HHTEPIPETHPOBATH  HH()OPMAIHIO,
IpEACTABICHHYI0 B TaOlWIaX, Ha auarpaMmax, rpadukax, OTPakarollyl0 CBOWUCTBA
pealbHBIX IPOIECCOB U SBIECHUI; NPEACTaBIATh HHAOOPMAIMIO C IIOMOIIBI0 TAOJMI[ M
IMarpaMM; HCCIIEA0BaTh CTAaTHCTHYECKHE IAHHBIE, B TOM 4YHCIE C HPUMEHEHHEM
rpauIeCKUX METOIOB M SIEKTPOHHLIX cpeacts; (JIP6 7)

— YMeHHe OnepupoBaTh MOHATHAME: CIyY4alHBIA ONBIT M CIIy4ailHOE COOBITHE,
BEPOSATHOCTD CIIyYaHOIO COOBITHS; YMEHUE BBIYUCIATH BEPOATHOCTH C UCIIOIB30BaHHEM
rpaMYECKMX METOIOB; IMPUMEHATL (HOPMYJIBI CIOKEHUS U YMHOKEHHUS BEPOSTHOCTEM,
KOMOMHATOpHBIE (BAaKThl M (HOPMYIBl HPU PEIIECHHH 3a/1a4; OIIEHUBATH BEPOSATHOCTH
peabHBIX COOBITHIH; 3HAKOMCTBO CO CIOyYalHBIMH BEJIMYMHAMH; YMEHHE NPHBOIUTH
OpUMEPBI TMPOSBIEHUS 3aKOHA OOJBIIMX 4YKCEI B MPUPOJHBEIX M OOIIECTBEHHBIX
apienusax; (1P6 8)

— YMeHHe OnepupoBaTh MOHATHIMHU: TOYKA, IPAMasi, IIOCKOCTh, MIPOCTPAHCTBO,
JBYTPAaHHBIA YTojl, CKPELMIMBAIOIINECS IPAMBIE, APAIUIEILHOCT U HEPIIEHAUKYIAPHOCTD
IPSAMBIX M IUIOCKOCTEM, yroj MEXIy MPSMBIMH, Yroj MEXIY MPSIMOM M IUIOCKOCTBIO,
YroJl MEXKIY IUIOCKOCTAMHM, PAaCCTOSHHUE OT TOYKH IO IUIOCKOCTH, PACCTOSHUE MEXKIY
IPSMBIMH, PACCTOSHUE MEXKY IFIOCKOCTAMH; YMEHHE MCITOIL30BATh IIPH PELIEHUH 3129
U3ydeHHbIE (PAKThl M TEOPEMBI IUIAHMMETPUHU; YMEHHE OLIEHUBATH PasMepbl OOBEKTOB
okpyxaromero mupa; (1P6 9)

— YMeHue OnepupoBaTh IOHATUSAMHU: MHOTOTPAHHMK, CEUCHHE MHOTOIPaHHUKA,
Ky0, mapauieenune, npu3Ma, mupaMuaa, GUrypa u IoBEPXHOCTh BPAIIECHHUS, IIMIMHAID,
KOHyC, map, cdepa, ceueHHs (GUIYphl BpallEHMs, IUIOCKOCTh, Kacaromascs cepsl,
[WIMHApA, KOHYyCa, IUIOMIaJh MOBEPXHOCTU MUPAMMIBI, MPU3MBI, KOHYCA, LMIMHIDA,
wiom@ansb chepsl, 00beM Ky0a, IPSIMOYTrOILHOIO HapalIeenuea, IMPaMUIbl, IIPU3MEI,
WIMHApA, KOHYCa, IIapa;, yMEHHE H300paXkaTh MHOIOTPAHHHKH M IIOBEPXHOCTH
BPALIEHUS, HX CEYEHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHME DPACIO3HABATh CUMMETPHMIO B IPOCTPAHCTBE, YMEHHE PpaCIIO3HABAThH
npasuibHbIe MHOrorpannuku; (JJP6 10)

— VYMeHHe ONEpUpPOBATH MOHATHAMH: JIBHXKEHHE B IIPOCTPAHCTBE, IOJOOHLIE
¢Gurypsl B IMPOCTPAHCTBE; HCIIOIB30BAaTh OTHONICHHE ILIOIMIAJEH IOBEPXHOCTEH U
00BeMOB TI0100HBIX (Uryp Tpu pernennn 3aaa4; (JJP6 11)

— VMeHHe BBIYKCIATH T€OMETPUYECKHE BEIMUYMHBI (IIMHA, YIOJI, IUIOMIAab, 00bEM,
IUIOIIA (b TOBEPXHOCTH ), HCIONB3Ys M3yUeHHBIC (hopMyJibl U MeTo b, (PG 12)

— VMeHue OIEpPHUPOBATH MOHATHAMHU: NPAMOYrOJbHAs CHCTEMA KOOPIHMHAT,
KOOpJMHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA, CKaJISIPHOE IPOU3BEICHHE, YOI
MEXy BEKTOpaMM, CyMMa BEKTOPOB, IPOM3BEICHHE BEKTOPa HA YKMCJIO; HAXOIUTH C



MOMOIIBIO M3YYEHHBIX (OPMYNI KOOPAMHATHI CEPEIUHBI OTpPE3Ka, PACCTOSHHE MEXIY
nBymst toukamu; (JIP6 13)

— YmMeHue BbpIOMpaTh MOAXOASIIMN M3YUYCHHBIM METOJA JUIsl pEIIeHUs 3aJayu,
pacmo3HaBaTh MareMaTuyeckue (PakThl U MATEeMaTUYECKHUE MOJENH B MPUPOTHBIX U
0OI1IECTBEHHBIX SIBIICHUSX, B HICKYCCTBE; YMEHUE MPUBOIUTH MPUMEPHl MATEMAaTHYECKUX
OTKPBITHI POCCHICKOM U MUPOBOI MareMaTHuyeckoil Hayku. (IP6 14)

— YMeHue onepupoBaTh MOHATUSAMU: ONPEIEICHUE, aKCUOMa, TEOpPEMa, CIIEJICTBUE,
CBOICTBO, TMpPHU3HAK, JIOKA3aTelbCTBO, PABHOCUJIbHBIE (POPMYIUPOBKU; YMEHHE
(dopMynupoBaTh 00paTHOE M MPOTHUBOIOJIOKHOE YTBEPKJEHUE, IPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBL, HCIOJIB30BaTh METOJ MAaTE€MAaTHYE€CKON HWHIAYKLIHMH; [POBOAUTH
JIOKa3aTeNIbHbIE pPACCYXIEHUS TMpPU PpELlICHWH 337a4, OLEHHBATh JIOTUYECKYIO
IpaBUIILHOCTE paccyxacuuii; (JIPy 1)

— YMeHue onepupoBaTh MOHATUSMU: MHOKECTBO, MOJMHOKECTBO, ONEpAaIlMK HaJ
MHOXECTBaMH; YMEHHUE HCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBI ammapar s
ONMCAHUs PEAbHBIX IMPOLIECCOB U SIBJICHUM, U MPU PELICHUM 3aJa4, B TOM UHUCIE U3
Apyrux y4e6usix npeameros; (JIPy 2)

— YMeHue onepupoBaTh NOHATUIMU: rpad, CBA3HBIN rpad, 1epeBo, LHUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh UM ONHCHIBaTh Tpadbl pa3IUYHBIMU CHOCOO0AMU;
UCITOIB30BaTh Ipadel pu pemennn 3amaad; (JPy 3)

— YMeHue cBOOOJHO ONEpUpOBATh MOHATUSMU: COYETAHUE, MEPECTAHOBKA, YUCIIO
COUETaHUM, YHUCJIO TNEPEeCTaHOBOK; OumHOM  HplOTOHA; yMeHHME  NPUMEHSTh
KOMOWHATOpPHBIE (aKThI M PACCYXICHUS s pernerns 3anad; ([IPy 4)

— YMeHue onepupoBaTh NOHATUSIMH: HATYPAJIbHOE YUCIIO, LIETI0€ YUCIIO, OCTATOK IO
MOJIYJIIO, PAlMOHAJIBHOE YHWCJIO0, UPPALMOHAIBHOE YHKCIO, MHOXKECTBA HATypajbHBIX,
LENbIX, PAlUOHAIBHBIX, JNEHCTBUTENbHBIX YHMCEN; YMEHHE HCIOJb30BaTh IMPU3HAKU
JENUMOCTH, HAUMEHBITUN OOIIMI JIeIUTellb 1 HauMeHbIee o0Iee KpaTHOe, alrOpUTM
EBknuaa npu pemieHuu 3ajad; 3HaKOMCTBO C Pa3IMYHBIMU MMO3UIIMOHHBIMH CUCTEMaMH
cuncnenus; (/IPy 5)

— YMeHHne cBOOOJHO ONEpUpOBaTH MOHATUAMU: CTENEHb C IEJIbIM IOKa3aTeseM,
KOpPEHb HATypaJIbHOW CTENEHM, CTENEHb C PallMOHAIbHBIM IOKa3aTeleM, CTENEeHb C
JIEWCTBUTENIbHBIM (BEIIECTBEHHBIM) MOKa3aTesieM, jJorapudm 4yucia, CHHYC, KOCUHYC U
TaHreHC pou3BobHOro urcia; (JIPy 6)

— YMeHue onepupoBaTh NOHATUSMU: TOKIECTBO, TOXKIECTBEHHOE NTPe0Opa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUH M HEPaBEHCTB, PaBHOCUIBHOCTH
YpaBHEHMI, HEPABEHCTB M CHUCTEM, pallMOHAJIbHbIE, UppAIlMOHATbHBIE, TTOKa3aTeIbHbIE,
CTETNICHHBIC, JIOTapU(PMUYECKHE, TPUTOHOMETPUUYECKUE YypaBHEHHUs, HEPABEHCTBA U
CUCTEMbI; YMEHHE pelllaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMbI C TIOMOIIbIO Pa3IMYHBIX
MPUEMOB; pellaTh YpPAaBHEHHS, HEPABEHCTBA W CUCTEMbl C MapamMeTpOM; MPUMEHSTh
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl PEIICHUsS MaTeMaTHYEeCKUX 3a7ad U 3aja4y U3
pa3IMYHbIX 00J1acTel HayKH U peaibHoi xu3uu; ([IPy 7)

— VYMmeHue cBOOOJHO ONEPUPOBATH MOHATUSAMU: TIpaduk (yHKUUH, oOpaTHas

bynkuusa, xommosuuus GYHKIMNA, JuHEHHas QyHKOUS, KBaapaTuyHas (QyHKUuS,
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cTernenHasi GyHKIHS C [ENbIM MMOKa3aTeleM, TPUTOHOMETpHUIecKrue PyHKINU, OOpaTHbIC
TPUTOHOMETpUYECKHe (YHKIMH, IOKa3aTeabHas U JorapudmMudeckas GpyHKIUN; yMEHHE
cTpouTh rpaduKH HYHKIMHI, BBIIOIHATE MpeoOpa3oBanus rpadukos Gynkiwmii; (JPy 8)

YMEHHE HCIONb30BaTh Tpadukd GYHKIMM Ui U3yYeHHUs [POLECCOB U
3aBHCHUMOCTEN NIpU PEIICHUH 3a/ad U3 JAPYTUX Y4YEOHBIX MPEAMETOB M W3 pealbHOU
YKU3HU; BBIpaKaTh (POpMYyIaMH 3aBUCUMOCTH MEKY BEIMUYNHAMU;

yYMEHHE CBOOOJHO ONEpPUPOBATh MOHATUSAMU: YETHOCTh (YHKIMH, MEPUOIUYHOCTD
(GyHKIUHU, OrpaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, 3KCTPEMYM (PYHKIIUH,
HauOoJiplllee ¥ HauMEHbIIee 3Hau€HUs (PYHKIHUM Ha MPOMEXKYTKE; YMEHHE MPOBOAMUTH
UCcClieZIOBaHUE (PYHKIINU;

YMEHHUE HCMOJIb30BaTh CBOMCTBA M TrpaduKu (YHKIUN A pPEIICHUsS YpPaBHEHM,
HEpaBEHCTB M 3aJady C IapaMeTrpaMmy; H300pakaTh Ha KOOPIAMHATHOM IUIOCKOCTH
MHOXXECTBA PEUICHUIN ypPABHEHUI, HEPABEHCTB U UX CUCTEM;

— YMeHue CBOOOJHO  ONEpPUPOBaTH  MNOHATHSAMH:  IOCJIEI0BATEIbHOCTb,
apudMeTHUecKas Mporpeccusi, reoMeTpuueckas nporpeccus, OECKOHEYHO YObIBarouias
reoMeTpuyecKasl MporpeccHsi; yMeHHe 3aJaBaTh IOCJIEI0BAaTEIbHOCTH, B TOM YHUCIE C
MIOMOIIBIO PEKYpPEHTHBIX hopmyir; ([IPy 9)

— VYMeHHE ONepupoBaTh MOHATUSMU: HENPEPHIBHOCTh (PYHKIMH, ACHMIITOTHI
rpaduka (QyHKUMH, TepBasi U BTOpass MNPOU3BOJAHAS (DYHKIUH, TE€OMETPUUYECKHH U
(bu3nueckuil CMBICI MPOU3BOAHON, NEPBOOOpa3Hasi, ONpPENEICHHbIM UHTErpaj; yMEHHE
HaXOJUTh ACUMIITOTHI rpaduka (QyHKUIMH; YMEHHUE BBIYHMCISATH MPOU3BOJHBIE CYMMBI,
NPOU3BEJCHHS, YACTHOTO U KOMIO3UIMK (PYHKINN, HAXOAUTh YpaBHEHUE KacaTeIbHON K
rpaduky ¢pyukuuu; (IPy 10)

YMEHHE UCIOJb30BaTh MPOU3BOJHYIO JUIsl HccleqoBaHUS  (QyHKUMHA, IS
HaxXOXJCHHUS HAWIy4yllero pEIIeHHs B NPHUKIAJHBIX, B TOM YHCJIE COLHUAIBHO-
HPKOHOMHMYECKUX MU (U3MYECKUX 3a/jayax, s ONpEeNEleHHUs] CKOPOCTU MU YCKOPEHHS;
HaXOJUTh IJIOMAAM U 00BeMbl (DUTyp C MOMOILIBIO MHTErpajia; MPUBOAUTH MPHUMEPHI
MaTeMaTHYECKOr0 MOJICTMPOBAHUS C TIOMOIIBIO AU PEepeHINATBHBIX YPaBHEHUI;

— VYMeHHe ONepupoBaTh MOHATHSIMH: KOMIUIEKCHOE YHCIIO, COMpPSHKEHHBIE
KOMIUICKCHBIE YHCJIa, MOJYJb M apryMEHT KOMIUIEKCHOTO uucia, (opma 3amucu
KOMILJIEKCHBIX YHcel (FeoMeTpUYecKasi, TpUrOHOMETpUYecKas U anreOpanyeckas); yMeTh
NPOU3BOJIUTh apudmMeTHyeckue MAEUCTBUS € KOMIUIEKCHBIMM YHMCIIAMU; TPUBOJIUTH
IPUMEPHI HCTIOIB30BaHUS KOMIUTIEKCHBIX uncer; ([[Py 11)

— VYMeHue CcBOOOAHO OINEPUPOBATH TOHATUSMHU: CpelHee apupMeTHIECKoe,
Me/nnaHa, HauOosblllee W HAaWMEHBIIEEe 3HAYCHHS, pa3Max, JAUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE I OMUCAHUS YHUCIOBBIX JIaHHBIX; YMEHHUE HCCIEI0BaTh CTaTUCTUYECKUE
JAHHBIC, B TOM YHCJIE C MPUMEHEHUEM IpaUuecKuX METOJOB U HJIEKTPOHHBIX CPE/ICTB;
rpadUyeckd HMCCIeIOBaTh COBMECTHbIE HAOMIOACHHS C TMOMOIIbIO JAMarpamMmm
paccenBaHus ¥ JIMHEMHOM perpeccun; ([IPy 12)

— VYMeHue HaxoAWTh BEPOATHOCTH COOBITHH C MCMONb30BAaHUEM TIpadUyECKUX
METOZOB; TPUMEHSATh Uil pemIeHus 3amad  (OpMynbl CIOXKEHHS M YMHOXKEHUS

BEpOSITHOCTEH, (HOpMyNTy MOJTHON BeposTHOCTH, popmyny bepHymnu, koMOMHATOpPHBIE
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¢axThl ¥ HOPMYIIBI; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHI; YMEHUE ONEPUPOBATH
NOHATUSIMU: CIy4yailHas BeJIMYMHA, DPACIpENe]ICHHE BEPOSTHOCTEH, MaTeMaTH4ecKoe
OKUJAHUE, JUCIEPCUs U CTaHJIAPTHOE OTKJIOHEHHE CIy4YalHON BEeJWYMHBI, (YHKLIUU
pacmipenelieHuss W IUIOTHOCTH PaBHOMEPHOTO, TIOKAa3aTeIbHOTO W HOPMAaJIbHOTO
pacrpeneieHnid; yMEHHE HCIIOIb30BaTh CBOWCTBA W3YYEHHBIX PACIPENEICHUN s
pelieHusl 3a1ady; 3HAKOMCTBO C TIOHATUSIMHU: 3aKOH OOJBIIUX YHCEN, METO/bI
BHIOOPOUYHBIX HCCIENOBAaHUM, YMEHHE MPHBOAUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OOJIBIINX YUCENT B IPUPOIHBIX U OOIIECTBEHHBIX siBIeHUsX; ([IPy 13)

— VYMmeHue CcBOOOJHO ONEpUPOBaTh MOHATHUAMU: TOYKa, NpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4Y, IUIOCKHH Yroi, ABYIPaHHBIA Yroj, TPEXI'PaHHBIH Yroi,
NepeceKaroniecs, MapajUiebHbIe W CKPEHIMBAIOIIMECS NpPSAMbIC, MapaJIeNbHOCTD U
HNEePHEHAUKYISIPHOCTh NPSMBIX M IUIOCKOCTEH, yrojl MEXAy MpsIMBIMH, YTojl MEXAy
TPSIMOI M TTOCKOCTBIO, YTOJ MEXTY IIIOCKOCTSIMHU; YMEHHUE MCIIONB30BATh MPH PEIICHUN
3a7a4 W3ydeHHbIE (DAKTBI W TEOpEMBl IUIAHUMETPHH, yMEHHE OIICHHBATH pa3Mephl
O00BEKTOB B OKpPY)KAIOIIEM MHUPE; YMEHHE OIEepHpOBaTh MOHATHSIMH: MHOIOIPaHHUK,
CeueHHne MHOTOTpaHHUKA, MPaBUIBHBIA MHOTOTPAHHUK, MpH3Ma, MApaMuiaa, Gurypa u
NOBEPXHOCTh BpALCHMs, LMIMHIP, KOHYyC, Imap, cdepa, pa3BepTKa MOBEPXHOCTH,
CeueHHUs KOHyca M LMIMHJApa, MapajjielibHble OCH WIM OCHOBAHMIO, CEYCHHE IIapa,
TUTOCKOCTh, Kacaromascs cQepbl, IMINHApPA, KOHyca; yMEHHE CTPOUTh CEUYCHHE
MHOTI'OTpaHHUKA, U300paXkaTb MHOTOTPAHHUKH, (UTYpPhl U MOBEPXHOCTU BpPALICHUS, MX
CEUeHUS, B TOM YHCIIE C TIOMOIIBIO SIEKTPOHHBIX CPEICTB; YMEHHE TPUMEHITh CBOWCTBA
TEOMETPUIECKIX (QHUTYp, CaMOCTOSTENFHO (HOPMYIUPOBATh OMPEIACICHUS H3ydaeMbIX
¢uryp, BBIIBUTATH THUIOTE3Bl O CBOMCTBAX M IMpPH3HAKaX T'€OMETPUUYECKHX QUTY,
00OCHOBBIBATh WJIM OIPOBEPraTh HMX; YMEHHUE MPOBOAWUTH Kiaccu(ukanuio Guryp mo
pa3IMYHBIM TIPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIC JOTOJHHUTEIbHBIE TTOCTPOCHHUS;
(/IPy 14)

— YMeHue cBOOOAHO ONEepUpPOBATh MOHATUAMH: TUIONIAAb (GUTYPBI, 00BeM (QHUTYDHI,
BEIMYMHA YTJIa, PACCTOSHUE OT TOYKH JO TUIOCKOCTH, PACCTOSIHHE MEXIY MPSIMBIMH,
paccTosiHME MEX]y IIOCKOCTSIMH, IUIOIIAAb C(epsl, IIIOMab MTOBEPXHOCTH MUPAMUIbI,
OpuU3Mbl, KOHYyCa, LWIMHApA, o00beM Kyba, NpSAMOYroJbHOIO Mapayljiesienunena,
NUpaMUIbl, IPU3MBIL, [IJIUHAPA, KOHYCa, [apa; yMEHHE HaXOIUTh OTHOIICHHE 00bEeMOB
noo0ubIX ¢puryp; (JPy 15)

— VYMeHue cBOOOJHO ONEpPUPOBATH MOHATHAMH: JBHXKEHHE, MapajlieIbHbIN
NEPEeHOC, CUMMETPHUS Ha IUIOCKOCTH W B MPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHHE
no100usi, MogoOHbIe (UTYphl; YMEHHE paclo3HaBaTh paBHblEe M MOJOOHBIE (QUTYpPHI, B
TOM YHCIIE B PUPOJIE, UCKYCCTBE, APXUTEKTYpE; YMEHHE UCIIOIB30BaTh T€OMETPUIECKHE
OTHOIIICHUSI, HAXO/IUTh TEOMETPHUECKUE BEIMYMHBI (JUTMHA, YTOJI, IJIOalb, 00beM) IpH
PEIICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U U3 peaibHoi xu3uu; ([IPy 16)

— VYMeHue CBOOOJHO OINEPHUPOBATH TMOHATHSIMH: TMPSIMOYTOJIbHAs CHUCTEMa
KOOPJMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHHE BEKTOpa HA YHCIO, pas3lIoKEHHE BEKTOpa Mo 0a3ucy, CKalsIpHOe

MPOU3BCACHNC, BCKTOPHOC IIPOU3BCACHHUC, YIroJl  MCKIAY BCKTOpPAMMU, YMCHUC
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MCII0JIb30BATh BEKTOPHBIN U KOOPJAMHATHBIA METOJ AJIsl pELIEHHs] TEOMETPUUECKUX 3a7a4
W 33/1a4 IPYIUX Y4eOHBIX MPEAMETOB; ONEPHUPOBATH MOHATHUSAMH: Marpuna 2x2 u 3x3,
OIIPEIEINTENs MATPHIIBL, TEOMETPHIECKHUi cMbIch onpenenurest; (JIPy 17)

— YMeHHe MOJenMpoBaTh PEAIbHBIE CUTYalluH Ha S3bIKE MAaT€MAaTUKH; COCTaBJIAThH
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 33Ja4l, UCCIIEIOBATh
IOCTPOCHHBIE MOJIEJIM C HCIIOJNIb30BAaHUEM ammapara anre0pbl, HHTEPIPETHPOBATH
IIOJIyYEHHBI  pe3yJibpTaT; CTPOMTb  MAaTEMATHYECKHE  MOJAEIM C  IOMOLIBIO
F€OMETPUYECKUX MMOHATUH U BEIMYMH, PEIIATh CBA3aHHbIE C HUMU NPAKTHYECKHUE 3a1a4H;
COCTaBJIATh BEPOSATHOCTHYIO MOJEIb M HMHTEPIPETUPOBATH IOIYYEHHBIM pE3yJbTaT;
pemars NpUKIaJHbIE 3aJa4d CPEICTBAMHM MAaTE€MaTH4YECKOTrO aHaln3a, B TOM 4YHCIIE
COIMAITBHO-IKOHOMUYECKOTO U (husmyeckoro xapakrepa; ([IPy 18)

— VYMeHue BbIOMpATh MNOAXOJSAIIMM METOJ JUIsl PEIIeHHs 3aJauyd; IOHWMaHHE
3HAYMMOCTH MAaTE€MaTHUKUd B HU3YUYEHUU NPUPOIHBIX U OOILIECTBEHHBIX IPOLECCOB U
SBJICHUI; YMEHHUE paclOo3HaBaTh NPOSBIEHUE 3aKOHOB MaTEMAaTHKU B UCKYCCTBE, YMEHUE
IPUBOAUTH IPUMEPHl MAaTEMATUYECKUX  OTKPBITUM  POCCUMCKOW M MHPOBOU
Marematrueckoit Hayku. (JIPy 19)

OK 01. BoeiOupaTth crocoObl pemieHus 3agad NpoecCHOHAIBHON JesTeIbHOCTU
IPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPECTBA ITOMCKA, AHAJIM3Aa U MHTEPIPETALUN
uHpopMalMy, M  UHPOPMALMOHHBIE  TEXHOJIOTMH s  BBIIOJHEHHS  3ajad
poeCCUOHATBHOMN NESITEIHHOCTH

OK 03. IlmanupoBaTh M pealu30BbIBATh COOCTBEHHOE MNPO(PECCHOHATBHOE U
JUYHOCTHOE pa3BUTHE, NPEANPUHUMATEIBCKYIO JEATEIBHOCTh B NPO(EecCHOHATHLHON
cdepe, UCIOJIB30BATh 3HAHMS MO (PUHAHCOBOM IPaMOTHOCTH B PA3JIMUYHBIX >KM3HEHHBIX
CUTYalUsIX

OK 04. DddexTrBHO B3aUMOACHCTBOBATH U PadOTAaTh B KOJUICKTUBE M KOMAaH/IE

OK 05. OcymecTtBisaTh YCTHYIO M NHCBbMEHHYIO KOMMYHHUKALIMKO Ha
rocynapcTBeHHOM si3bike Poccuiickoit denepaiiuu ¢ yueToM 0COOCHHOCTEN COIMATLHOTO
U KyJIbTYPHOT'O KOHTEKCTa

OK 06. TlposiBIdTH rpa)xIaHCKO-NATPUOTHYECKYIO MO3UIIMIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE IOBEJCHHE Ha OCHOBE TPAJMIIMOHHBIX OOIEYEIOBEUECKUX ILEHHOCTEH, B
TOM 4YHCJIE€ C YYETOM TapMOHM3AlMU MEXKHAIMOHAIBHBIX M MEXKPEIUTHO3HBIX
OTHOULIEHWH, TPUMEHATDH CTaHAAPThl aHTUKOPPYILIMOHHOIO TOBEACHUS

OK 07. ConelicTBOBaTh COXPAaHEHHUIO OKPYXAIOLIEH Cpelibl, pecypcocOepekeHuIo,
OPUMEHSTh 3HaHHUS 00 M3MEHEHUU KIIMMara, MPUHIUIB OepexIMBOro MpPOU3BOJICTBA,
3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX.

2.KOHTpOHBHO-I/ISMGPI/ITCHBHBIC MaTcpualbl

2.1 KoHTpOJIbHO-U3MEPUTENBHBIE MaTEPUabl ISl BXOAHOIO KOHTPOJIS



BxoaH0#1 KOHTPOJIb COCTOUT U3 33/IaHUM, YACTUYHO B3SITHIX U3 OTKPHITOTO OaHKa
OI'D u BIIP no matemartuke. Ha BbInoyiHeHUE 3a/laHU BXOJHOTO KOHTPOJIA faercs 1
aKaJeMHYeCcKui yac (45 MUHYT).

BxoaH0#1 KOHTPOJIb COCTOUT U3 2-X YacTel: 0053aTeIbHON U JJOTIOJIHUTEIIbHOM.

OO0s3arenbHas 4acTh COJAEPIKUT 3aJaHUSl MUHUMAJIBHOTO O0S3aTENBHOIO YPOBHS,
JIOTIOTHUTEIbHASL YacTh — 00JIEe CIIOXKHbIE 3aJaHusl.

[Ipy BeIMOTHEHUM 3aJaHUl TpeOyeTcs MpeICTaBUTh XOJ peUIeHUS W yKas3aTh
MTOJTyYECHHBIN OTBET

bannel, monydeHHbIE 32 BCE BBITIOJHEHHbBIC 3aaHUs, CYMMUPYIOTCS.

[IIxana nepeBoia 0aIoB B OTMETKH IO MSATUOATUILHOM cUCTEME

OtmeTKa Yucno 6annos,
HEOOXOAMMOE JUISI TIOJTYICHUSI OTMETKU
«3» (ynoB.) 16 - 19
«4» (xopo11o) 20 - 23
«5» (OTIMYHO) 24 - 27

OO6pa3oBarenbHbIe PE3yNbTAThI, MOJUICKAIINE MPOBEPKE (IEMEHTHI):
JAP6 1, PG 5, AP6 6, IP6 9, JIP6 12, JIP6 14.

APy 1, 1Py 5, [IPy 7, Py 8, JiPy 18, JIPy 19.
OK 01, OK 02, OK 04, OK 05, OK 06.

3aaHus BXOTHOTO KOHTPOJIS
1. Boimonnute apudmerndeckue nericteus: (3 6ama)

A4t
12,815~ 454,125

2. Cokpatute apo0sb: (3 H6anmna)

362 —106+3
62—38

3. Beruncnure, CKOJIBKO LEJIBIX PEIICHUN UMEET cucTeMa HepaBeHCTB: (4 Oaruia)

10-3x>7
9+2x>1

4. Pemmute ypaBHeHue rpaduuecku: (3 6ana)
x*=2x +3

5. Pemnts 3agauy: (3 Oamna)
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Bricora BH napamnenorpamma ABCD penut ero cropony AD Ha otpe3ku AH =2
nu HD=32. [uaronanp mnapawienorpamma BD pasna 40. Haligure miomans
napajuieorpaMma.

6. © Pemure ypaBHeHue: (5 6a1Io0B)

2 10 1+2x

x x%2_ox x-2

7. © Pemute cucteMy HEpaBeHCTB: (6 OanioB)

2
(x*—=4)(3x—-06) -0
x=17
X 2x+1
6 9

>1

ITajI0OHBI OTBETOB;

Howmep 1 2 3 4 5 6 7
3a/laHus
3b—-1
OtBer 30 b 5 —1;3 | 816 -1,5 (7; +0)

2.2. KOHTpOJIbHO-U3MEPUTEIbHBIE MAaTEPUAIIBI ISl TEKYIIETO KOHTPOJIS
Kpurepuu u mkansl OLEHUBAHUS B PE3YJIbTATE U3YUEHUS TUCUUIUIUHBI IPU
MPOBEJICHUU TEKYIIIETO KOHTPOJIS

Texkymui KOHTPOJIb IPOBOJUTCA BO BPEMS ayJIUTOPHBIX 3aHATHN 110 MaTEMAaTUKE B
COOTBETCTBUHU C Y4eOHBIM IIaHOM M pabouei nporpammoit CO0O.02.01 «Maremartuka
no BCeM pasnenaM mporpammbl. [lpeaBapurenbHO Ha MpakTHYECKuX paboTax
0TpabaThIBalOTCSI BCE AJNTOPUTMBI MO TEMaM KaXKJIOro pasjena. TeKylIuil KOHTPOJIb
COCTOMT M3 JIBYX 4acTeil: TeopeTHdyeckod M mpaktudeckoi. Ilpum stom obOydarommecs
NOJIy4aroT IBE OTMETKHU.

TeopeTndeckass 4acTb MNPOXOAUT B (oOpME YCTHBIX OTBETOB: OOydaroIIMecs
BBITSTUBAIOT ISTh KapTOUYEK C BOIIPOCAMH, AAOT MOJHBIM OTBET (CO CIMCKOM BOIPOCOB
oOyuyaromyecs 3HaKOMSTCSl B HaYaJle U3y4eHUs pasJiena) win B popMe TecTa.
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[IIkana nepeBoa 6AIIIOB B OTMETKH IO MATHOAJUTBHON CUCTEME

OtmeTKa KommdecTBo BEpHBIX OTBETOB HA TEOPETUICCKUE BOTIPOCHI
«3» (ymoB.) 3
«4y» (xopol110) 4
«5» (OTIUYHO) 5

3amaHusl TMPAKTUUYECKOM dYacTH (KOHTPOJIbHBbIE pal0OThl) YAaCTUYHO B3STHI U3
otkpbIToro 6anka EI'D u BIIP nmo maremaruxke.

Ha BhImonHeHHe KOHTPOJIBHOW pabOThl MO MaTeMaTuKe JaeTcs | akaaeMHYecKHit
yac (45 MUHYT).

KonTponpHas pabota cOCTOUT UX 2-X YacTeil: 00s3aTenbHON U JOTIOJTHUTEIHHOM.

OO0s3arenbHas 4acTb COJAEPXKHUT 3aJaHUsl MUHHUMAJIbHOTO 00S3aTEIbHOTO YPOBHS,
JIOTIOJIHUTENIbHAS YacTh — OoJiee CIIOKHBIE 3aJaHus. 3aJlaHusl JONMOJHUTENBHOW YacTH
noMeueHbl 3HaukoM ©.

[Ixana mepeBoaa 60aIOB B OTMETKH IO MATHOATUILHOM CUCTEME

OrmeTKa [TpoIeHT BBITIOTHEHUS 3aJaH|i KOHTPOJIBHOM PabOTHI
«3» (ymoB.) 60% - 74%
«4» (X0poII1I0) 75% - 89%
«5» (OTIMYHO) 90% - 100%

2.2.1 ®yHkmn u rpaduku

OO6pa3zoBarenbHbIC PE3YIbTAThI, MOJICKAIINE TPOBEPKE (ITEMEHTHI):
JAP6 1, IP6 2, 1P6 3, JIP6 4, /1P6 5, IP6 6, JIPG 14.
NPy 1, 1Py 5, APy 6, APy 7, 1Py &, APy 18, JIPy 19.
OK1,0K2,0K3,0K4,0K 5, OK 7.

Teopernueckue BOIIPOCHI

JaiiTe onpeneneHue 4YucIoBON (PYHKIIMH.

Yro Takoe aprymMeHT QyHKIIHH?

Yro Ha3bIBaeTCs 00J1aCThIO onpeenaeHus GyHKiun?
UYrto Takoe 00acTh 3HaUeHUS PyHKIIUN?
[Tepeuncaunte ciocoObl 3aaHUs GYHKIUH.

Kakue ¢pyHKIIMM Ha3BIBAIOT DJIEMEHTAPHBIMU?

Yro HazwiBaeTcs rpadukoM GyHKIHUN?

JaiiTe onpenenenre 4€THON (yHKIIUH.

Kaxkas pyHKIus Ha3pIBaeTCsa HEUETHOM ?

WX NE WD =
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10. ChopmynupyiiTe alropuTM HccleJoBaHus (YHKIIUU Ha YETHOCTD.
11. HazoBute 0coOeHHOCTH Tpadrka YETHOU (YHKIIUH.

12. KakoBa oco0eHHOCTb rpaduka HeUETHOU PyHKIUN?

13. Kakas pyHKuMs Ha3bIBaeTCsl IEPUOINYECKOM?

14. Kakas (yHKITUSI Ha3bIBa€TCSl BO3pacTaroIieii Ha MHOXKecTBe P?
15.Kakas ¢yHKIus Ha3pIBaeTCsl yObIBaroIel Ha MHOXecTBe P?

16. Kakas Touka Ha3bpIBaeTCsl TOUKOM MUHUMYMa (hyHKUIUN?

17. Kakas Touka Ha3bIBaeTCsl TOUYKOM MakcuMyma (QyHKITHU?

18. Kak Ha3pIBalOTCSI TOYKK max U min?

19. JlaiiTe onpenenenue oOpaTHON (QYHKLUU.

20. Kak moctpouTs rpaduk GyHKIIUHA, OOpaTHON JaHHOMK?

KonTponrsnas padota

1. Haiitu obnacte onpeaenenus GyHKIUH: 9 0aioB)
1) y=3x>+2x2-7

) _3x+5
)y_x2—2x

V5x—3
3)© y=x3x—x

2. BbISICHUTD, SIBIIETCSA JIU 1aHHAs (PYHKIMS YeTHOUM uiu HedeTHoil: (12 6amioB)
D y=2x"+x"—1

2) y=4x3—x
3x2+1
3)©y= 1x—x4

3. [Ipountats rpadux Gyukmuu: (10 6amios)

Y

-
7

[Ikana nepeBoga 0aIOB B OTMETKH T10 MATUOAIILHON CHCTEME

OtmeTka Yucno 0amos,
HE0OXO0IMMOE JIJIsl TOJTYYCHUS OTMETKU
«3» (ynoB.) 19 -22
«4y» (xopor10) 23 -27
«5» (OTIMYHO) 28 - 31

2.2.2 KopHu, cTeneHH, Jorapupmsl
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OOpa3oBarenbHble pe3ynbTaThl, OJIEKALIUE IPOBEPKE (JIEMEHTHI):

1.

0O\ KWW

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19
20

21.

JIP6 1, IP6 2, JIPG 3, JIPG 4, IP6 5, JIPG 6, JIPG 14.

APy 1, APy 5, [Py 6, Py 7, JIPy 8, /Py 18, JIPy 19.
OK 1, 0K 2, OK 3, 0K 4, OK 5, OK 7.

Teopernueckue BOIPOCHI

JlaliTe onpeesieHNEe CTETIEHU C LIEJIBIM MTOKAa3aTEIEM.
[Iepeuyuncnnte CBOMCTBA CTEIICHEN.
Kak cpaBHUTH BE cTEeneHU?
3anuiute GOpMYITy «CI0KHBIX) POIEHTOB.
JaitTe ornpeneneHne KOpHS N — M CTENICHW U3 YUCIIA a.
[lepeunciuTe CBOKMCTBA PaUKAJIOB.
Kak onpeaenuTh KOJTU4eCTBO KOPHEH ypaBHeHUs x = a?

. UTo moHMMaeTcs MoJ CTENEeHBIO C ITPOU3BOJIBHBIM rokasareyieM?

[lepeuncnure CBOMCTBA CTEIIECHEM.

3aueM ObLIM BBEJEHBI CTEIIEHU C MPOU3BOJIBHBIM MTOKa3aTeneM?

Kakoe ypaBHeHHE Ha3bIBACTCS UPPALMOHAIBHBIM?

Yto HEOOXOAUMO YUECTh MPU PEUICHUH UPPALUOHATILHOTO YpaBHEHUs?
Kax naiitu 0651acTh TOMYCTUMBIX 3HAYECHUN UPPALTMOHAIIBHOTO YPABHEHUS ?
Jaiite onpeneneHus joraprudma ducia B 10 OCHOBAHHUIO a.

Kakue 3HaueHus MOXXeT mpuHUMaTh yucio B? [louemy?

3anuiuTe OCHOBHOE JIOTapu(MUUYECKOE TOKIECTBO.

[lepeuncauTe OCHOBHBIE CBOMCTBA JIOrapU(PMOB.

3aueM He0OX0IMMO 3HATh CBOMCTBA JiorapudpmoB?

. aiiTe onpeneneHue AeCATUYHOTO Jiorapudma.

. JaiiTe onpeneneHne HaTypaabHOTO Jorapudma.

3anummre (opMyly mepexoaa OT Jiorapudma IO OJHOMY OCHOBAHMIO K

jorapudmy 1Mo Ipyromy OCHOBAHHIO.

22.
23.
24.
25.
26.
27.
24.
25.
26.
27.

OOBbsicHUTE, YTO O3HAYAET «IPOJIOrapuPMUPOBATH BEIPAKEHUE IO OCHOBAHUIO a?
OO0BsicHUTE, YTO O3HAYAET MOHATHE « TOTEHIIUPOBAHUE ?

Kakoe ypaBHeHME HA3bIBAIOT NIOKa3aTEIbHBIM?

Oco0eHHOCTH pelIeHus ToKa3aTeNbHbIX YpaBHEHUN?

Kakoe HepaBeHCTBO Ha3bIBAIOT MOKA3aTEIbHBIM?

OCOOEHHOCTH pelIeHus TOKa3aTeIbHbIX HEPABEHCTB?

Kakoe ypaBHeHHE Ha3bIBAlOT JOrapupMuYecKum?

Oco0eHHOCTH petieHust JTorapupMUYECKUX YpaBHEHUI?

Kakoe HepaBEeHCTBO Ha3bIBAIOT JIOTapU(MUUECKUM?

OCOOGEHHOCTH pelIeHNs JIOTapUPMHUUECKUX HEPABEHCTB?

KoHnTponrsHas padota

1. Haiitu 3Hauenue Boipaxenus: (3 6amia)

a)i/ZTr3+m-\/4—T9 6) /52 3% - {/54-32 B) [32
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2. Beraucnutse: (3 6amra)

1\~ 1! 1 1
267" 6)(;) ) 162-643
3. Beruucauts: (4 Oanna)

a)loge 2 +log, 18 6)log, 160 -log, 5 B) 169845 r) _izzfé
3
4. TlpencraButh B BUjie KopHA: (3 Oaiia)
3 E 11 59\/X_4
a) 10x - Vx 6)as - Va®  B)

8x

5. Beraucnuts: (3 6amia)

a) logs ( 25%/125) 6) % B) /4910876 — 19Mog1o 7
6. © Pemnth ypaBHEHHE:
a)
1 \x—4
25%2x-1 = (E) (46a1a) 6) log, ,(3x + 1) = log, ,(9 — 5x) (46an1a)
7. © Pemmnth HEpaBEHCTBO:
2\X—8 25\ 1-2x
a) (E) < (:) (5 6ass10B) 0) log,(x + 2) < 3 (5 Gamios)

[IIxana mepeBoaa 0aIOB B OTMETKH IO MSATHOATUILHOM CUCTEME

OTtMmeTKa Yucno 6aiios,
HEO0OXO0UMOE JJIs MOJTYyUYCHUS] OTMETKHU
«3» (ynoB.) 20—-24
«4» (xopo11o) 25-30
«5» (OTIMYHO) 31-34

2.2.3 IIpsimble ¥ INIOCKOCTH B POCTPAHCTBE

OO0pa3oBarenbHbIe PE3YNIbTATHI, MOJICKAIINE MPOBEPKE (ITIEMEHTHI):

JIP6 1, JIPG 9, JIPG 11, JIP6 12, JIPG 14.
TPy 1, IPy 14, JIPy 15, IPy 16, 1Py 18, Py 19.
OK 01, OK 02, OK 03, OK 4, OK 07.

Teopernueckue BOIpOCHI

1. Uto uzyuaer crepeomeTpusi?

2. Ilepeuncnure aKCMOMBI CTEPEOMETPHH.

3. Kakue npsmbie Ha3bIBAIOTCS CKPEUIUBAIOIIUMUCS?

4. ChopmynupyiiTe NpU3HAK MAPAIIETBHOCTH IPSIMBIX.

5. ChopmynupyiiTe TpHU3HAK MAPATIICIBHOCTH MPSIMOUN U TUIOCKOCTH.
6. ChopmynupyiiTe mpu3HAK NapajIeTbHOCTH TIOCKOCTEH.
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7. Jlana mapasuienbHast MPOEKIUs TPEYTobHUKA. UeM n300paXkaeTcsi MPOSKIUs CpeTHei
JIMHUU TPEYTroJIbHUKA?

8. Moxer M mpH MapauieIbHOM NPOEKTUPOBAaHUM NapajulesiorpaMMa IOTYyYUThCS
Tpanenus? OObSICHUTE OTBET.

9. Kak ornpenenuTp yroy Mexay CKpelMBatOUIUMUCS IPSIMBIMU B IPOCTPAHCTBE?

10. Kak onpenensieTcs yroya Mexay OpsiMOd U MIIOCKOCTBIO?

KOHTpOBHEIN TECT
Bvibepume o0un uz eapuanmoe omeema u 3anecume €20 8 JUCMOK C Pe3yTbmamamu.
1 .IlapaynenbHbIMU TPSIMBIMU B IPOCTPAHCTBE HA3BIBAIOTCA MPSIMBIE, KOTOPBIE:
a) HUKOTJ]a He IIpeceKaroTcs;  0) JIeKaT B pa3HbIX IUIOCKOCTSIX U HE MEPECeKatoTCs;
B) JIe)KAT B OJTHOM IJIOCKOCTH U HUKOT/A HE MEePECeKaroTCsl.
2.1Ipu3HaK NepneHANKYJISIPHOCTH NPSIMOU U IIIOCKOCTH:
a) mpsiMas JOJKHA MEepeceKaTh MI0CKOCTh MO MPSMBIM YIIIOM;
0) mpsiMast 10JKHA OBITh MEPHEHIUKYJIApHA ABYM MEPECEKAIOMUMCS MPSIMbIM, JISKAIUM
B IJIOCKOCTH;
B) IpsMast 1OJIKHA ObITh NEPIIEHIUKYIISIPHA 0001 MPsAMOIL Jiexkalen B MI0CKOCTH.
3.Ecnu ninockocTh NepneHAnKyJIIsipHa OJHOW U3 IBYX MMAapajuIeIbHbIX MPSIMBIX, TO OHA:
a) NMEPECEKAET APYTYIO NPSIMYIO MO MPSMBIM YIJIOM;
0) mapasuieNbHa Ipyroi mpsMoii;
B) OTCEKAET OT BTOPOM MPSMON PaBHBIE OTPE3KH.
4. HakyioHHas — 3TO:
a) OTPE30K, COCTUHSIOIIUIN JIBE TOUKU HA IUIOCKOCTH;
0) OTpe30K, COENUHSAIOMIMNMI TOUKY, HE MPUHAMJIEKAIIYIO TUIOCKOCTH C TOYKOM IIIOCKOCTH
U JIS)KAIMKA Ha TIPSAMOM, HE TIEPIIEHIUKYIIIPHOM K 3TOM TNIOCKOCTH;
B) OTPE30K, COCINHAIOINNA TOUKY, HE IPUHAIEHKAILYIO INIOCKOCTH C TOYKOM TIOCKOCTH
Y JIEKAIIANA HA IPSAMOW, NEPHEHIUKYIIPHOU K ITOM INTIOCKOCTH.
5.3agaya: M3 TOoukM A Ha IUIOCKOCTH IIPOBEIEHA BBICOTA, KOTOpPAas COCTAaBISAET C
HAKJIOHHOHM, NpPOBEIEHHOM M3 ATOM ’K€ TOYKM K IUIOCKOCTH, yroa B 60°. JlnuHa
nepneHauKymspa paBHa 6¢cm. UeMy paBHa JyIMHA HAKJIOHHOW?

a)3v2cM; 6)12cm; B)6eM

[[Ikana nepeBojia 6AIJIOB B OTMETKH IO MATHOATUTBHON CUCTEME

OtmeTka KonmdecTBo BepHBIX OTBETOB
«3» (ynoB.) 3
«4» (xopol11o) 4
«5» (OTIMYHO) S

JTal0OHBI OTBETOB:

Homep 1 2 3 14 |5

3aJaHus
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OTBeT B 0 a 0 0

2.2.4 KoopiuHaThI U BEKTOPbI

OOGpa3zoBarenbHbIC PE3YNIbTATHI, MOJICKAIINE POBEPKE (3JIEMEHTHI):
JApP6 1, P69, IP6 11, JIP6 12, JIPG 13.

APy 1, 1Py 14, 1Py 15, 1Py 16, APy 17, APy 19.
OK 01, OK 02, OK 03, OK 4, OK 07.

Teopetnueckue BOIPOCHI
1. JlaiiTe onpezenenne BEKTOpa.
2. HazoBute BUIbI BEKTOPOB.
. HazoBute peiicTBus Haj BEKTOpaMu B TeoMeTprueckon hopme.
. Haiite onpenenenue 6a3uca Ha MIOCKOCTH.
. Haiite onpenenenue 0a3uca B MPOCTPAHCTBE.
. Kax pa3noxuts nanHblil BeKTOp B 6a3uc.
. UTo Ha3pIBaeTCsl KOOpAMHATAMU BEKTOpaA?
. Kak cnoxxuts (BpIU€CTh) BEKTOPHI B KOOPAUHATHOM dopme?
. Kax yMHOXUTBH BEKTOp Ha YUCJIO B KOOpAUHATHOU (hopme?
10. Kak onpenenseTcs CKaJsipHOE MPOU3BEACHUE BEKTOPOB?
11. Kak BBIYMCISETCS CKAISIPHOE ITPOU3BEICHUE BEKTOPOB B KOOpANHATAX?
12. IIpuBenute npumMep MaTpuupl 2 X 2
13. IIpuBenure npumep MaTpuupl 3 X 3
14. Kak onpenensercs: BEKTOPHOE MPONU3BEICHUE BEKTOPOB?
15. Kak onpenensieTcs CMEMIAHHOE TMPOU3BEICHUE BEKTOPOB?

O 00 1 O\ D KW

KonTtponrshas padota

1. Haiitn uinny Bektopa ¢ = 23 + 3b, eciu @ = (2; - 3;5), b (4, 1). (2 6anna)

2. Haiit 3Ha4enue npoussencHus: (C - 2a_)) - 3b, ecu |3] = |B| 5, |¢] =2, 4(5;3) =
30°, £(b; €) = 60°. (3 Gasa)

3. © Jan AABC. HaiiTu nepumeTp TpeyroibHUKa, JIUHY Meauansl BM u yron A, eciu
A(2;-2;0), B(-3; 5; 1), C(4; 3; 2). (5 6amnoB)

[IIxana mepeBoaa 6aaIoB B OTMETKHU IO MATHOATUIBHOM CHUCTEME

OtmeTka Yucno 0amos,
HEO0XO0IMMOE JIJISl TIOJTYYCHHUST OTMETKH
«3» (ymoB.) 5-6
«4» (xopor110) 7-8
«5» (OTIUYHO) 9-10
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2.2.5 OCHOBBI TPUTOHOMETPUU

OO6pa3zoBarenbHbIE PE3YNIbTATHI, MOAJICKAIINE TPOBEPKE (AIEMEHTHI):
JP6 1, ZIP6 3, JIPG 5, JIPG 14.

APy 1, 1Py 6, APy 7, APy 8, 1Py 18, 1Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 7.

Teopernueckue BOIPOCHI
. laliTe onpeneneHne NOHATUS «yroi B 1 paguan»?
. Kak nepelitu u3 rpagycHON Mephbl B paiHaHHYIO?
. Kak nepeiitu u3 paguanHoil Mepsl B TpayCcHYyI0?
. Kak onpenenutbs MECTONOI0KEHUE TOUKH HA YUCIOBOM OKPYKHOCTH?
. [aiiTe onpenenenue cuHyca 4ncia a.
. [aiite onpenenenne KoCMHyca 4ucia a.
. laliTe onpenienieHre TaHT€HCa YUcia a.
. JlaiiTe onpeneneHne KOTaHI€Hca Yucia a.
. B Kakux ueTBepTsAX KOCHMHYC OTpHULIATEIEH?
10. B kakux 4eTBEPTAX TAHTECHC MOJOKUTEIICH?
11. IIpounTaiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO.
12. Kak HaliTH CHHYC 4HUCIIa, €CJIN N3BECTEH KOCUHYC 3TOI0 YUCJIA.
13. Kak HaliTu KOCHHYC 4HuCla, €CJIM U3BECTEH CHHYC ATOT0 YHCIIA.
14. TaHT€HC — 3TO OTHOLLIEHUE ...
15. KoTaHreHc — 3TO OTHOILIECHHE ...
16. Kak HaliTH CHHYC 4HMCIa, €CJIM NU3BECTEH KOTAHTEHC 3TOI0 K€ yucna?
17. Kak HaliTH KOCHHYC 4HuCla, €CJIA U3BECTEH TAHT€HC ITOT0 K€ yucna?
18. Kak HaiiTu 3HaUeHUE CUHYyCa, KOCUHYyCa, TAHT€HCAa U KOTaHTeHca s
OTPULIATENIBHOTO Yncia?
19. Yo no3BosI0T caenath GopMyibl IpUBEACHUS?
20. Kakwue maru HeoOXOAMMO BHITIOTHUTE, MPUMEHSSI POPMYIIbI IPUBEICHUS?
21. Ilepeuncnure cBoWcTBa (QYHKIIUU Y = COS X.
22. Tlepeuncnure cBOMCTBA (QYHKIIMHU y = Sin X .
23. [lepeuncnute cBOMCTBAa PYHKIIUU ¥ = tg X .
24. Tloctpoiite rpaduk GyHKIUU y = Cctg X U IEPEUUCTUTE €€ CBONCTBA.
25. Kak, 3Hass OQHO peleHue MPOCTEMIIEr0 TPUTOHOMETPUUECKOTO ypaBHEHUS,
HaWTH BCE €ro penieHus ?

O 001NN B~ W -

KonTtponwsnas pabota

1.IlepeBecTtu u3 rpaaycHON Mephl B paananHyo: (3 6amia)

a)a=12°0)a=150° ; B)a=380"°

2.IlepeBecTy U3 paguaHHON MEpHI B TpagycHyo: (3 Oamna)
4 2 4n

5 0a=—; Bloa=—

3.0mpenenuTh MECTOIIONIOXKEHUE TOYKU HA €IMHUYHON OKPYKHOCTH: (4 Oaa)

a) o =36° 6)(121—1:); B)ao=137 r)a=-115°

4. Beruncnuts: (5 6anioB)

a) sin 45°; 0) tg 135° ; B) cos 2?” ;T) ctg %”

a) o=
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cos(—%)+sin(—g)
pi s T
1-tg(-5)
5. IIpencraButh B BUIE pou3BeneHus: ( 2 6aa)
cos15° + cos45°

6. © Haiitn 3HaueHMeE:
. 2 3
sin a; tg o; cos 2a, €Cu cos o, = - s TS as<— (5 6ammoB)

7. © Pemuth ypaBHeHue: (5 0anion)

4x 4x
2 cos 6x — V3 sin? 3= V3cos? 3

[Ixana nepeBoaa 0amIoB B OTMETKHU M0 MATUOATUILHOM cHCTEME

OTtMmeTKa Yucno 6aiios,
HEOOXOAMMOE JUISI TIOJTYIE€HUSI OTMETKU
«3» (ymoB.) 16 -19
«4» (xopor11o) 20 -23
«5» (OTIMYHO) 24 -27

2.2.6 KoMIuiekcHbie yncia

OO0pa3oBarenbHbIe Pe3yNbTaThl, MOJICKAIINE TIPOBEPKE (ITEMEHTHI):
JAP6 1, 1P6 3, [1P6 8, JIP6 14.

APy 1, iPy 6, Py 7, [Py 12, IIPy 17.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 7.

Teopernueckue BOIpOCHI

1. Yto takoe MHUMaga equania? Kaxk BEIUMCIAIOT CTENIEHU MHUMOM € UHUILIBI?

2. Kakoe 4ucio Ha3bIBaeTCsl KOMIUIEKCHBIM?

3. Kakue KOMIUIEKCHBIE 4YHCIa HA3BIBAIOTCAY YKHCTO MHHUMBIMH, PaBHBIMU,
COMNPSHKEHHBIMU?

4. Kak reoMeTpriecku n300paxaroTcsi KOMIUIEKCHBIEC Yyucia?

5. Kak 3anuceiBaeTcs KOMIUIEKCHOE YMCIIO B anrebpanyeckoi Gpopme?

6. Kak BBINOJHSAIOTCS CIOKEHUE, BBIYMTAHUE,YMHOKEHUE KOMILUIEKCHBIX YHCEN B
anrebpanyeckoit popme?

7. Kak BbITIOTHSETCS JeJIeHNE KOMIUIEKCHBIX YUCeN B anredpandeckoi popme?

8. UTo Ha3pIBaeTCs MOJYJIEM M apTyMEHTOM KOMIUIEKCHOTO 4Hcia? 3amuIiuTe
(GbopMyIIBI 111 MOYJISI B apTYMEHTa KOMIUIEKCHOTO YHCIA.

9. Kak 3anuceiBaeTCsi KOMIUIEKCHOE YHCIIO B TPUTOHOMETpHUUYECKOH hopme?

10. Kak 3anuceiBaeTCs KOMIUIEKCHOE YHCIIO B MOKa3aTeabHON hopme?

KoHTposbHbIN TECT
1. Yucno i —3t0:

a)V1; 6)V0; B) V-1
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2. Boraucnus (125 — 2i7°, nomyunm:

a)3i 6)-i B) i
3. KommuiekcHeie uyucna z; = —5 — 2i uz, = —5+ 20 sBIstoTCS:
a) IPOTHUBOIIOJIOKHBIMH; 0) CONPSHKCHHBIMH; B) PaBHBIMHU

4. IIpu BBIYMTAHUU KOMIUIEKCHBIX uncen z; = 3 — 2i u z, = 1 —4i nonydum:

a)2—6i; 0) 1—3i; B)2+2i

5. B pesynbrare yMHOXeHUS 30 U 50 MOIy4HM:

a) 15;0)-15; B)—15i

6. Bemmonaus genenue (1 — i) = (1 + i), nomyaum:

a) —i; 6)0; B)%—%l’

7. B reomerpudeckoit popme uncio z = 1 — 4i Oynaer npeacTaBieHO B BUJIE:
a) BekTopa ¢ HayasoM B Touke (0; 0) u koHoM B Touke (1; -4)

0) BekTopa ¢ HadaimoM B Touke (0; 0) u koH1oM B Touke (1; 4)

B) BekTOpa ¢ HauajoM B Touke (1; 0) u koHriom B Touke (0; -4)

8. B Tpuronomerpuueckoi popmMe KOMILIEKCHOE 4ucio Z = 1 + i uMeeT BUJI:

T , T 3m . . 3m
a)z =+V2- (CosZ+L-st); 0)z=+V2- (cosT+L-51n7); B)Z = 2V2-
s . . T
(cos— +1-sin —)
4 4
9. ApryMeHT KOMIUIEKCHOTO unciia Z = —1 — i paBeH:
51 T 51
a)—; 0)—; B)—
) 4’ ) 4’ ) 6
10. B noka3zatenbHON (hopMe KOMIUIEKCHOE YHCIIO Z = 31 UMEET BUJ:

. 31T

a)3e'7; 6)el'™; m)elz

[Ixana IIepeBoaa 0aJIJI0B B OTMETKH I10 MATHOAIILHONM CUCTEME

OTtMmeTKa Yucno 6ajios,
HEOOXO0IUMOE JIJIsl TIOJTyY€HHUsI OTMETKHU
«3» (ynoB.) 5-6
«4» (xopo1o) 7-8
«5» (0OTIMYHO) 9-10

ITajI0OHBI OTBETOB;

Homep 1 2 3 |4 |5 |6 |7 |8 |9 10

3aJaHus

OTBeT B a| 6| B |6 a al|l a| al| a

2.2.7 llpousBoaHas PYHKIIMHU U €€ TPUMEHEHHE
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OO6pa3oBarenbHble pe3ynbTaThl, MOJIEKALTNE TPOBEPKE (TIEMEHTHI):
JIP6 1, JIPG 4, J1P6 6, JIP6 14.
HPy 1, 1Py 6, 1Py 7, 1Py 8, 1Py 9, 1Py 10, Py 11, 1Py 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckue BOIPOCHI
1. Maiite onpenenaeHne MpOM3BOIHON C TOMOUIBIO MOHATHS Mpe/ena.
2. KakoB reoMeTpuueCcKuii CMBIC TPOU3BOIHOM?
3. KakoB (uzmyeckuii cMbICI TPOU3BOIHOM?
4. KakoBbl 0OCHOBHBIE ITpaBuiIa qudpepeHuupoBanms?
5. 3anumure ollee ypaBHEHHE KacaTeabHON K rpa@uKy GyHKIIUU B TOUKE KacaHUsI.
6. Kakas ¢pyHKIMS Ha3bIBA€TCS CIOKHONU?
7. Kak HaliTH IPOU3BOAHYIO CIOKHOM (PYHKITUH.
8. HazoBuTe cBOMCTBa (DYyHKIINH, €CITU €€ MPOU3BOIHAS:
1) monoxxutenpHa HA TAHHOM TIPOMEKYTKE;
2) oTpuuaTeNbHAa HAa JAHHOM IIPOMEKYTKE;
3) oOparuiachk B HyJIb B JJAaHHOM TOUKE, a MPH MEPexXoie Yepe3 Hee CMEHUa 3HaK € «+»
HA «-»;
4) oOpaTtuiiach B HyJb B JIAaHHOM TOYKE, a MPU NEPEX0JIe Yepe3 Hee CMEHUIIA 3HAK C «-»
Ha «+»;
5) UMeeT IKCTpEeMyM B JaHHOU TOUKE;
9. Kak uckarp HambOoJblIMEe ¥ HAUMEHbIIME 3HAYCHHS (DYHKIIMHM, HEMPEephIBHOW Ha
oTpeske?
10. Kak naiiT Touku nepernda rpaduka GyHKIHH?

KonTponrshas padota

1. Haiitu npousBoanyto ¢pyakiuu: (12 6amios)
7

ly=x>+5x-3 2.y=§2- x*
3.y = 4cosx — 3" 4.y =3x""log, x
Sy =5 6.y =(12 + 3x>)°

2. Pemuts 3anauy: (2 6amnna)

MarepuanpHasi TOUKa JBHXKETCS 10 MPSMOM COTJIACHO 3aKOHY

s(t) = 12¢% - % t , T1e s(t) — myTh B MeTpax u t — BpeMs B ceKkyHaax. Haiiaure ckopocTs B
MOMEHT BpEMEHH t = 2cC.

3. Pemmuth 3amaqy: (2 6amna)

HaiiauTe TaHreHC yriia HakJIOHa KacaTeJIbHOM C MOJIO0KUTENbHBIM HAIIPaBICHUEM OCH
OX, mpoxosieii uepes Touky M(-3; 9) rpaduka GpyHKIHHE y = X"

4. © UccnenoBath (yHKIHIO HA MOHOTOHHOCTb M SKCTpEMYyMBI: (5 0asioB)
y=3x"—4x’

5. © Haiinute Hanbosplee 1 HaMMEeHblee 3HaYeHUs] QyHKIUU

y=x"-8x — 9 na orpeske [— 1;1]. (5 6amos)

[Ikana nepeBoga 0amIOB B OTMETKH T10 MATUOAIILHON CHCTEME
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OtmeTka Yucio 6aiios,
HEO0OXOAMMOE JIJIs TTOTYyYEHUSI OTMETKHU

«3» (ynoB.) 16 - 19
«4y (xopor1o) 20 -23
«5» (OTIUYHO) 24 - 26

2.2.8 TlepBooOpa3Hasi GyHKIIUH U €€ TIPUMECHEHUE
OO6pa3zoBarenbHbIE PE3YNIbTAThI, MOJICKAIINE TPOBEPKE (ITEMEHTHI):

JP6 1, 1P6 4, /1P6 6, JIPO 14.

NPy 1, APy 6, APy 7, APy 8, APy 9, 1Py 10, 1Py 11, APy 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckue BOIPOCHI
1. Yro Takoe nepBooOpa3Has JaHHOUW QyHKIUNU?
2. YUto Ha3bIBAIOT HEOMPECICHHBIM HHTETPAIIOM JaHHON (YHKIIUN?
3. KakoBBI OCHOBHBIE IpaBUJIa UHTETPUPOBAHHUS?
4. Kak u3 popmyn nuddepeHnnpoBaHus oaydaroT GopMyiIsl HHTETPUPOBAHUS?
5. Kak npoBepuTh, MpaBUIIbHO JIU HAIEH UHTErpan’?
6. 3anumute Gopmyny Herotona — JleiiOuua.
7. Uto Takoe KpuBOJWHEIHAs Tpaneiusa? Kak BBIUUCISTH IJI0IIaAb KPUBOJIMHEHHOM
Tpanenuny ¢ IOMOIIbIO HHTErpana?
KounTponbsnas pabota

1. Halitu HeonpeaeneHHbIE HHTETPAIbl METOJIOM HEMOCPEACTBEHHOTO

UHTETPUPOBAHUS
( 6 6amnoB)

a)j[Scosx—3x2 +ljdx.
X
0) [(6" —4)ix.
B) [(8x—4)'dx.
2
2. Beuucnuth onpeaeieHHbIN HHTETpal: I(4x2 +x— 3)1x. (3 6anna)
0
3. © BpluucauTh, MpeaBapUTENBHO CHAENaB PHUCYHOK, IUIOMAAb (UTYPHI,

OrpaHMYCHHO THHISIME: Y = X°, X=2 i ocb OX. (6 GaioB)

[Ikana nepeBoga 0amIOB B OTMETKH T10 MATHOAIILHON CHCTEME

OTtMmeTKa Yucno 6ajos,
HEOOXO0IUMOE JIJISl TIOJyYEHUsI OTMETKH
«3» (ynos.) 13-15
«4» (xopor110) 16 - 18
«5» (0OTIMYHO) 19 - 21

2.2.9 MHOTrOrpaHHHKH U Teja BpaIeHUs
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OO6pa3oBarenbHble pe3ynbTaThl, MOJIEKALTNE TPOBEPKE (TIEMEHTHI):
JIP6 1, AP6 6, IP6 9, 1P6 10, IP6 11, AP6 12, JIPG 14.

IPy 1, 1Py 12, 1Py 13, IPy 14, 1Py 15, IPy 16, 1Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckue BOIPOCHI
. Uto n3yuaer crepeomeTpusi?
. Kakas ¢urypa HazpiBaeTcsi AByrpaHHbIM yriaom?
. Kakas ¢urypa HazpiBaeTcsl TpeXrpaHHBIM YIJIOM?
. Kakas ¢urypa HazpiBaeTCsi MHOTOTPaHHBIM yTIOoM?
. UTO Tako€ MHOTOTPaHHHUK?
. HazoBuTE 3116 MEHTBI MHOTOTpaHHUKA.
. Kakre MHOrorpaHHMKHN Ha3bIBAlOTCS MPABUIbHBIMU?
. JlaiiTe onpeneneHne nNpu3Msl.
9. Ilepeuncnure BUIBI IPU3M.
10.JaiiTe onpeaeneHre napauieaenuneaa.
11. Kakue BuBI apaJieIeUIIeI0OB ObIBAIOT?
12. IlpuBenuTe mpuMephl UCIOJIb30BAaHUS PA3IMYHBIX BUJIOB MPU3M B IPAKTUYECKOU
JESITENIbHOCTH.
13. HazoBute ¢opMyIty BEIYUCICHUS TUIOMIAAH OOKOBOW MOBEPXHOCTH MPU3MBI.
14. HazoBute hopMyIty BEIYUCIEHUS TUIOMIAINA MTOJHON MTOBEPXHOCTU MPU3MBI.
15. HazoBute ¢hopmyny BEIUUCICHUS 00BEMa TPU3MBL.
16. laiite onpeieneHne MUPaMHUIbIL.
17. Kakue BUAbI MUPaMU]T BbI 3HAECTE.
18. HazoBute dhopmyny BEIUUCICHUS TUIOMIAAN OOKOBOM MOBEPXHOCTH MTUPAMU/IBI.
19. HazoBute ¢hopmyny BEIYUCICHUS TUIOMIAIU TTOJHONW MOBEPXHOCTH MUPAMHUIBI.
20. HazoBute GpopMyily BRIUUCICHHS 00beMa MTUPAMU/IBI.
21. JlaifTe onpeaeneHne NpsiMoro KpyroBoro IUanHIpa.
22. Ilepeuncnure 37I€MEHTHI HUIUHIPA.
23.YTo Ha3bIBaETCs BHICOTON LUIIMHIPA.
24. HazoBute (opMyITy BEIYUCICHUS TUIOMIAIN OOKOBOW MOBEPXHOCTH IIJIUHPA.
25. HazoBute ¢opMyIty BEIUHUCICHUS TUIOMIAIA MOJIHON MOBEPXHOCTU LUJIMHIPA.
26. HazoBute dhopMyiy BelYMCIEHUS 00BbEMA LMIIMH]IPA.
27. aiiTe onpenieieHne KOHYCca KakK Tejla BpalleHUsl.
28. Ilepeuncnure 31€MEHTHI KOHYCA.
29. YUto Ha3bIBa€TCs BBHICOTOM KOHYCA.
30. HazoBute opMyily BBIUMCICHUS IIOIIA 1M OOKOBON MOBEPXHOCTH KOHYCA.
31. Hazowure Gopmyiry BRIUYMCICHHS IUIOMIAIN TTOJHOM MTOBEPXHOCTH KOHYCA.
32. HazoBure popmyny BeIYUCICHUS 00beMa KOHYCA.
33. [laiiTe onpenesieHUE mapa.
34. JlaiiTe onpenenenue chepsl.
35. Chopmynupyiite TeOpeMy O TUIOCKOCTH, KacaTeIbHOU K cdepe.
36. C noMoripto Kakor (popMyIibl MOKHO HANTH TUIOIAIh TTOBEPXHOCTH IIapa.
37. C noMoribio kakoi (opMyJIbl MOKHO HAUTH 00BEM II1apa.

OO DNk W
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KonTtponsnas padota
1.Pemuts 3amauy: (6 6amioB)
B npaBunbHO# 4eTbipexyronbHOU npuzMe 0okoBoe pedpo 30cM, a quaroHanb OOKOBOM
rpanu 34cM. Halitu momnaapr nojJHON NOBEPXHOCTU U 00bEM MPU3MBI.
2.Pemmuts 3amauy: (6 6amioB)
Ob6pasyromas konyca 80 cm, BbicoTa 65cM. HaliTu 1uiomanb moiaHONW MOBEPXHOCTH U
00beM KOHYcCA.

[Ikana IepeBoaa 0aJIJI0B B OTMETKH I10 MATHOAIILHOM CUCTEME

OTtMmeTKa Yucno 6aiios,
HEO0OXO0IMMOE JIJIsl TIOJTyY€HHUsI OTMETKHU
«3» (ynoB.) 7-8
«4» (xopor11o) 9-10
«5» (OTIUYHO) 11-12

2.2.10 MHoOXecTBa. D1eMeHThI TeOpuu rpadoB
OGpa3zoBarenbHbIC PE3YNIbTATHI, MOJICKAIINE TPOBEPKE (ITEMEHTHI):
JP6 1, 11PG 2.

APy 1, IPy 2, JIPy 3.
OK 1,0K2,0K 3, OK4, OK 5, OK7.

Teopernueckue BOIPOCHI
1. Yto Ha3bIBaETCS MHOXKECTBOM, dJIEMEHTAMHU MHOXKecTBa?
2. Kakue BUIbI MHOXKECTB ObIBAIOT?
3. CniocoOblI 3a1aHsI MHOKECTB?
4. Onepanuu HaJ MHOXKECTBAMHU U UX WJUTIOCTPALUS C IOMOILBIO KpyroB Diinepa?
5. lath onpeneneHue noHaTus rpada.
6. [lepeuncnute OCHOBHBIE BUIbI TpadoB.
7. Tlepeuncnaute ciocoObl 3aaHus rpadoB.

KoHTposnbHbIN TECT
1. YTo mOHMMAIOT TIOJ] MHOKECTBOM?
a) CBolicTBa pa3IMUHBIX OOBEKTOB
0) bonbiioe KoMYECTBO Yero-Indo
B) COBOKYNMHOCTh 00BEKTOB, 00J1aAat0IIMX OOIIUM CBOMCTBOM
2. Yto ucnomp3yercs U TeOMETPUIECKON MILTIOCTPAIIUN MHOYKECTB?

a) Dnnuncsl KonepHuka

0) KBanpaTtel Manesuua

B) Kpyru Diinepa

3. OnpenenuTs Kakoe U3 MHOXKECTB SBJISIETCS TOAMHOXKECTBOM A = {5, 15, 25, 35, 45,
55}

a) {55} 6) {5, 25, 50} B) {25, 55, 75}

4. Kakoe n3 mHOecTB onpenensier AU B, eciu A = {2, 4,6, 8, 10}, B= {8, 10, 12, 14}
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a) {2,4,6,8,10,12, 14} 06) {8, 10, 12, 14} B) {8, 10}
5. Kakoe u3 mHoxects onpenensier AN B, eciu A = {2,4, 6,8, 10}, B={2,4, 8,9}
a) {2,4,6,8,10} 0) {2,4,8,9} B) {2,4, 8}

6. [Ipo yuammxcs mMKOJbI, KOTOPbIE Y4acTBOBAIIM B (PU3HKO-MATEMaTHUYECKOM KOHKYpCE,
U3BECTHO, YTO 7 W3 HUX CIPaBWINCH C 3ajjadyaMH U MO MaTeMmaTuke, u mo ¢usuke, 11
pelnuIM 3aJaud Mo maTeMatuke, 9 pemmnu 3anadud 1o Qusnke. CKOJIbKO ydaluxcs
NpPUHUMAIIM y4acTue B KOHKypce?

a) 20

0) 27

B)16

7. I'padom Ha3bIBaeTCS:

a) ['paduk 3amanHoi HyHKIIMH

0) COBOKYITHOCTB IIPSIMBIX

B) COBOKYMHOCTh TOYEK U JTUHUH.
8. MapmpyTtom B rpade Ha3bIBaeTCs:

a) 4yepeayrolasics NociIe0BaTebHOCTh BepIH (pedep), B KOTOPOil KaxKIble /1Ba
COCEIHUX pedpa UMEIOT OOIIYIO BEPIIUHY;

0) 3apaHee HaMEUEHHBIN MMyTh CJIEJOBAHUS C YKa3aHUEM OCHOBHBIX ITYHKTOB;

B) r00as Yepeayrolasicsi OCIeI0BaTeIbHOCTh BEPIUH rpada
9. Kakoro snemenTa HeT B rpadax:
a) BepmuHbBl  0) peObpa B) BBICOTHI

10. C momorrsto kakoro rpada ynodHeid Bcero n300paxkatb poJICTBEHHBIE CBSI3H B CEMbE:
a) apxeoJIOTMYECKOTO JiepeBa 0) T'eHEaJoTHnYecKoro aepeBa B) TpadUUECKOro JIepeB

[[Ikxana mepeBoaa 60aIOB B OTMETKH IO MATHOATUTBHOM CHCTEME

OTtMmeTKa Yucno 6ajios,
HEOOXO0IUMOE IS TIOJYYEHUST OTMETKH
«3» (ynoB.) 5-6
«4» (xopo1o) 7-8
«5» (OTIMYHO) 9-10

9TaJIOHBI OTBETOB:

Howmep 1 2 3 |4 |5 |6 |7 |8 |9 |10

3aJaHus
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OTBeT B B a a B a B 0 B 0

2.2.11 DnemMeHTh KOMOMHATOPUKH, CTATUCTUKH M TEOPHUH BEPOSTHOCTEH

OO0pa3oBarenbHble pe3ynbTaThl, MOJICKAITNE TPOBEPKE (TIEMEHTHI):
JAP6 7, PG 8, J1PC 14.

IPy 1, 1Py 2, 1Py 3, APy 4, 1Py 12, 1Py 13, APy 14, 1Py 18, APy 19.
OK 1,0K2,0K 3,0K4,0KS5,0K?7.

Teopernueckue BOIPOCHI
1. Kakue KOHCTPYKIIMHU Yallle BCEro UCIONb3YIOTCS B KOMOMHATOpUKE?
2. Yto B KOMOMHATOPUKE HA3BIBAETCS «CIIOBOMM»?
3. UTo Ha3BIBAETCA «UTHMHOM» cjoBa?
4. Yto Ha3bIBACTCS MEPECTAHOBKOU?
5. Uto Ha3bIBaeTCs pa3MeIIeHUuEM?
6. Urto Ha3pIBaeTCA CcoYEeTaHHEM?
7. HazoBuTE OCHOBHBIE TIPaBHIJIa KOMOMHATOPHBIX MOJICYETOB.
8. PackpoiiTe cMBICI ITpaBUiIa «CIOKEHUSY.
9. Packpoiite cMbICIT TPaBUJIa «BKIIFOUEHUS — UCKIIIOUCHHUSI.
10. PackporiTe cMbICT IpaBuia «yMHOXKEHUSD)
11. Yro Ha3biBaeTcs «obuHoMOM HbroToHa»?
12. 3anummute Gpopmyny 6uHoma HeroToHa.
13. Uto Ha3bIBaeTcs «OMHOMUANBHBIM KO3 puiiieHToM?
14. Tlepeuncnure cBONCTBa OMHOMHUATIBHBIX KOAPHHUITUEHTOB.
15. Yto Ha3bIBAIOT MHOXKECTBOM DJIEMEHTAPHBIX COOBITHI?
16. Kakoe coObITHE Ha3bIBAIOT JOCTOBEPHBIM? HEBO3MOXKHBIM? CIIy4aiiHbIM?
17. Cymma, mpousBeieHue COOBITHIA.
18. PaBHOBO3MOXHBIE COOBITHS. COBMECTHBIC M HECOBMECTHEIC, 3aBHUCHMbBIC H
HE3aBUCHUMBIE COOBITHSI.
19. Yto Takoe BepOSITHOCTb COOBITHS?
20. B 94em cOCTOUT KJIaCCUYECKOE OTpeIeNIeHNEe BEPOSITHOCTU COOBITHS ?
21. Yemy paBHa BEpOSATHOCTb JOCTOBEPHOTO? HEBO3MOKHOIO? CIy4ailHOro
coObITUS?
22. CioxeHue BEpOsTHOCTEN. Y MHOKEHNE BEPOSTHOCTEN.
23. IlonHast BEpOSITHOCTE. BepoATHOCTh TUIIOTES.
24. Cxema bepnymin.
25. JluckpeTHas ciy4yaliHasi BeJIMYMHA: OMNpeNeJIeHHe, Pl W MHOTOYTOJIbHHUK
pacnpeeseHNsl, YUCIOBbIE XapaKTEPUCTHKHU.

KoHTtponbHbIii TECT
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1. ABTOMOOMITIO MOXET OBITH IPUCBOEH HOMED, cocTosAn it u3 nudp 2,4,6,8. Lndpsr B
HOMEpE NOBTOPATHCSA HE MOr'yT. Torja MakCMMajabHOE KOJIMYECTBO aBTOMOOHUIIEH,
KOTOPBIM MOT'YT OBbITh IPUCBOEHBI TaKHE HOMEPA, PABHO:

a)24 6)16 B)20 )32

2. Ecnu 00bexT A MOXXHO BBIOpaTh 5 ciocobamu, a B — 7 cnoco6amu, To Toraa 00bEeKT
«A nm B» MO0HO BBIOpaTh:

a) 12 cnocobamu 0) 35 cnocobamu B) 24 criocobamu 1) 70 criocodamu

7
3. Ecim (2x — y)’, TO YKCIIO YICHOB COOTBETCTBEHHOTO MHOT'OUYJICHA PAaBHO:
a) 7 0)8 B)6 19

4. Cpeau 50 uznenuii BCTpeyaroTcs 2 HeCTaHAApTHBIX. Hayran B3sToe u3nenue okaxeTcs
HECTaH/IAPTHBIM C BEPOSITHOCTBIO, PABHOM:

1 24 1 49
a)— 0)— B)— TI)—

) 25 ) 25 ) 50 ) 50
5. IIpu Habope TenedoHHOro HOMepa aOOHEHT 3a0bLI 2 TocieaHre TU(PH 1 HaOpasl X
HayJla4qy, TOMHS TOJBKO, YTO 3TH ITU(PBI HEYSTHBIC U pa3InyHbIe. Toraa BEposSsTHOCTD
TOT0, YTO HOMEp HaOpaH MpPaBUIBHO, paBHA:
1
4

1 1 1
a)- 0)— B)- TI)—

) ) 20 ) 5 ) 90
6. CtyneHt 3HaeT oTBeThl Ha 15 u3 20 Bonpocos nporpammel. Toraa BEpoSITHOCTh TOTO,
YTO CTYACHT OTBETUT Ha OJMH U3 ABYX NPEIJIOKECHHBIX EMY BOIIPOCOB, PaBHA:

15 3 23 15
a) % 6) Z B) 5 F) 5

7. Umeetcs 8 ypH, conepkaiiux no 5 0eiblxX U 5 4epHbIX mapa, 1 12 ypH, copepKaiux
1o 6 GenbIxX U 4 yepHbIX mapa. M3 Hayaauy B3sSTONH ypHBI BBITACKUBAETCS OJUH 1Iap.
Torna BeposATHOCTB TOTO, YTO TOT IIap ObIT BBIHYT U3 BTOPOM CEPUM YpH, paBHa!

a)= 6)= 5)056 r)0,64

14

8. BeposTHOCTB TOTO, YTO KOMIIBIOTEP MOTPeOyeT PEMOHTA B TEUEHUE TapaHTUIHHOTO
cpoka paBHa 0,1. Torna BeposITHOCTb TOTO, YTO B T€YEHHE TAPAHTHIHOTO CPOKa XOTsI ObI
OJIMH U3 TPEX KOMIIBIOTEPOB HE MOTPEOyET PEMOHTA, PaBHa:

a) 0,999 6) 0,001 B)03 1)0,7

9. I'padpuueckas popma 3a4aHNs 3aKOHA PACIPECIICHUS TUCKPETHON CllydaliHON
BEJIMYUHBI IPEJICTABIISIET COOOM
a) MPSAMYIO JIMHUIO O) MOJUTOH B) Mapaboiy r) rpaduk HEKOTOPOM HeMpepbIBHOM

byHKIUHA
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10. Maremarnueckoe oxxuganue M(X) TMCKPETHOM ciydyailHON BEJIMYUHBI, UMEIOILEN

3aKOH PacIpeIeIICHUsI BEPOSITHOCTEN
X 2 5
P 4 3
7 7
paBHO
36 13 23
a)— 0)— B)3 1)—
7 7
[IIxana nepeBoaa 0amIoB B OTMETKHU IO MATUOATUILHOM cHCTEME
OtmeTka Yucno 6amios,
HE0OX0IMMOE JIJIsl TOJTyYEHHUsI OTMETKHU
«3» (ymoB.) 5-6
«4y (xopor1Io) 7-8
«5» (OTIMYHO) 9-10

OTaJIOHBI OTBETOB:

001N L kWi —

9

Homep 1 2 3 |4 |5 |6 |7 |8 |9 10

3aJaHNsA

OTB erT a a 6 a 6 r 6 a 6 r

2.2. 12 YpaBHEHHs U HEPABEHCTBA.

OO6pa3oBarenbHbIC PE3YNbTATHI, MOJUICKAIINE TPOBEPKE (ITEMEHTHI):
JIP6 2, J1PG 3, Z1P6 14.
NPy 1, APy 5, APy 6, 1Py 7, APy 8, APy 11, IPy 18, 1Py 19.
OK 1,0K2,0K 3,0K4,0K S5, 0K 7.
Teopernueckue BOIpoCsl
. UTo 03HayaeT peunuTh ypaBHEHHE?
. UTo 03HayaerT, 4TO OJTHO YpaBHEHUE SIBJISIETCS CIECACTBUEM APYTroro?
. Kakue ypaBHEeHMs HA3bIBAIOTCS PABHOCUIIbHBIMU?

. Kakas pa3nuna Mexy cHCTEMO ypaBHEHUIN U COBOKYITHOCTBIO YPAaBHEHMIL?
. B ueM cyTb MeTO/a pa3noKeHNs Ha MHOXKUTEIH IPU PELLIEHUN YPaBHEHUS?

. B ueM cyTb MeTO1a 3aMEHBI NIEPEMEHHON NPU PELICHUN YPAaBHEHMS?

. B ueM cyTh QpyHKIIMOHATBHO — TpaUYECKOTO METOJIa PELICHUS] ypaBHEHUs?

. Kakoe ypaBHeHMe Ha3bIBaeTCs MOKa3aTeIbHBIM?
. AJTOpUTM pelIeHHsI MPOCTEUILIEro MOKA3aTEIbHOr0 YpaBHEHU ?
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10. Ilepeuncnutbh OCHOBHBIE METO/IbI PELIEHUS TIOKa3aTEIbHBIX YPAaBHEHUH.

11. Kakoe ypaBHeHHE Ha3bIBACTCS JIOTapUPMUUECKIM?

12. Anroput™ pelieHus NpocTeHIero JIorapuMUIECKOro ypaBHEHUA?

13. Ilepeuncnuth OCHOBHBIE METO/IbI PELIEHUS JIOTAPU(PMUYECKUX YpaBHEHUH.

14. Kakoe ypaBHEHHE HA3bIBACTCSI TPUTOHOMETPUUYECKUM?

15. Anroput™ penieHust IpoCTENIIEro TPUrOHOMETPUUECKOTO ypaBHEHUs?

16. IlepeuncnuTs OCHOBHBIE METO/IbI PEILICHNS] TPUTOHOMETPUYECKUX YPaBHEHHM.

17. Ilepeuncnute OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM YPaBHEHUI.

18. UTo 3HAUUT pelINTh HEPABEHCTBO?

19. Kakue HepaBeHCTBA Ha3bIBAIOTCSI PABHOCHIIBHBIMU ?

20. B ueM cOCTOUT alirOPUTM pPEIICHUS] HEPABEHCTBA 000OIIIEHHBIM METOJIOM
WHTEPBaJIOB?

KonTtponwshas pabota

1. Pemnts cucteMy ypaBHEHUM:

2x+y

= 2log, x — 3lo =
a) a) {Zgy_xzzi (36) 6)@{ 57 52

1
—3log, x +5log,y = -2 (56)

2. Pemnts ypaBHEHHE:
X
a) 9sin®x — 19sinx + 10 = 0 (36) 6) G) = x+5 (36)

3. Pemuth HepaBeHCTBO: ©

X

a) ——>=(56) 6) logzx-log,(7x +3) > 2log,(7x + 3) (56)
X X 5
[Ixana mepeBoaa 0aaIoB B OTMETKHU IO MATUOATUTLHOM CHCTEME
OTtMmeTKa Yuciio 6ajos,
HEOOXO0IMMOE JIJISl TIOJTyY€HUsI OTMETKHU
«3» (ynoB.) 14 - 17
«4» (xopoI1110) 18- 21
«5» (OTIIUYHO) 22 -24
2.3. KoHTponpHO-u3MepuTeIbHbIC MATEPHAIIBI ITIST PYOSKHOTO KOHTPOJIS

PyOexHbII KOHTPOJIb MPOBOJAUTCA B KOHIIE IEPBOTO CEMECTpa

OO6pa3zoBarenbHbIE PE3YJIbTATHI, MOAJICIKAIINE TPOBEPKE (AIEMEHTHI):
JIP6 1, JIP6 3, J1P6 4, JIP6 5, /1P6 6, JIP6 9, JIPG 11, JIPG 12, JIP6 14.

HPy 1, IPy 6, Py 7, APy &, 1Py 9, [IPy 10, APy 11, [IPy 14, Py 15, JIPy 16,
HPy 17,
JIPy 18, 1Py 19.
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OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

1. [TpounTtats rpaduk pyuakmuu: (10 6anios)

i~
-]

2. Pemnts ypaBHEHHE:
a) 5**5 = — (4 6amna) 6)logs (2x + 1) = logy(4 + x) (4 Gamta)
3. Pemuth HEPABEHCTBO:
16\2-2% g
a) (8—1) < -~ (506annoB) 6)log, (5x — 1) < logg,(4x + 3) (5 6an10B)

4.Pemuts 3anauy: (3 6amia)
W3 Toukm A Ha IUIOCKOCTh TIPOBEJCHA HAKIOHHAs, KOTOpas COCTaBJSCT C

IIPOCKLUEH yTOJI

HAKJIOHHOM.

B 60°. Jlnuna npoekuuu paBHa 6 merpoB. Halimurte miuny

5. Pemuts 3apauy: © (5 6anmos)
Jan AABC. Haiitu nepumMeTtp TpeyroibHUKa, JIMHY Meauansl BM u yron A, ecnu

A(0; 65 1),

B(-3;5;2), C(-1;0;4)

[Ixana mepeBoaa 0aaIoB B OTMETKHU IO MATUOATUTFHOM CHCTEME

OTtMmeTKa Yucio 6ajos,
HEOOXO0IUMOE IS TIOJYYEHUST OTMETKH
«3» (ynoB.) 22 -26
«4» (xopoI1110) 27 -32
«5» (OTIUYHO) 32-36

2.4. KOHTpOIbHO-U3MEPUTENBbHBIE MAaTE€pUANbl ISl IMPOMEXYTOYHOM aTTECTALUU

(9Kx3amen)

Ha BbIloNIHEHHE NHCHMEHHOW JK3aMEHAIIMOHHOW pPabOThl MO MaTeMaTHKE JaeTCs
4actpoHoMuueckux yaca (240 MUHYT).
DK3aMeHaIlMOHHAasl KOHTPOJbHAas paboTa BKIIOUYAEeT OCHOBHBIC TEMBI Kypca MaTeMAaTHKHU.

DK3aMeHalMOHHAas paboTa COCTOUT UX 2-X YaCTeil: 0053aTeTbHON U JOTIOTHUTEILHOM.
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OO0s3arenpHas 4acTh COJACPKHUT 3aJaHUST MHHHMAIBHOTO 00s3aTeIhHOTO ypPOBHS,
JIOTIOJIHUTEIIFHASA YacTh — OO0JIEE CIIOKHBIE 3aJaHUA. 3aJaHWsA JOMOJHUTEIBHON 4acTH
MoMeYeHbl 3HAaUKOM ©.

[IIxana nepeBoaa 0aIOB B OTMETKH IO NATUOATUILHOM cUCTEME

OtmeTKa Yucno 6annos,
HEOOXO0IMMOE JIJISl TIOJTyYEHHUsI OTMETKHU
«3» (ynoB.) 23 - 28
«4» (xopo1110) 29 -34
«5» (OTIIMYHO) 35-39

OO0pa3oBarenbHble pe3yibTaThl, MOJICKALTNE TPOBEPKE (TIEMEHTHI):
JIP6 1, IP6 2, JIP6 3, /IP6 4, [1P6 5, JIP6 6, JIPG 7, /1P6 8, JIP6 9, JIP6 10, JIP6

11, AP6 12, IP6 13, JAP6 14.

NPy 1, APy 2, 1Py 3, APy 4, APy 5, APy 6, APy 7, APy 8, APy 9, 1Py 10, APy
11, APy 12, 1Py 13, APy 14, APy 15, APy 16, APy 17, APy 18, APy 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

JIeMOHCTpaIlMOHHBIN BapUaHT SK3aMEHAIITMOHHON KOHTPOJIBHOU pabOThI

1.Pemmts ypasaenue: logi(1 — 2x)=log1(2 — 3x) (4 6aa)
3 3

2-2x
6 8
2.Pemiuth HEPaBEHCTBO: (E) < (5 6anoB)

3.Haittu npousBoanyo ¢pynkuuu: (10 6ammoB)
a)y=5x"-2x" +x
6) y=x" " logs x

) 24 x2
B =
y 2—x2

N©y=(2+4x)°

4. Pemuth ypaBHeHHE: COS 4x —3tg X " ctgx =-3 (5 Gansos)

©. B oTBeT 3anMImNTEe KOJWYECTBO PELICHUN, TPUHAAJICKAUX MpoMexyTKy [0; 27.] (1
Oasn)

5. BeluMCIIUTE MHTETpa: [ 12 (4x3 + 3x? — 2) dx (36amna)

6. ©Bpruucnuth miuomaas GUrypsl, OrpaHUYCHHON JIMHUSMH:
2
y=0;y=x"+1;x=-2;x=2 (5 6a110B)
7.Pemmth 3amady: B mpaBuibHON 4eTBIPEXYroabHOM NUpaMuIe BbICOTa paBHa 48M, a

anodema 52m. Haiitu miomiasp NoJHONW NOBEPXHOCTH U 00BbEM NMUPaMUIb. (6 6amioB)
[lepeuenb mpakTUYeCcKux padboT

Bo Bpemst mpakTuyeckux padot GopMUPYIOTCS CIIEAYIONIHE 00IIMEe KOMIETEHITUN:
OK 1,0K 2, OK 5

HaunmeHoBaHue pa3aenoB U TeM TeMbl mpakTHYeCcKuX padoT
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Paznen 1.
[ToBTOpEHME KypCca MaTEMAaTUKH
OCHOBHOMU IIKOJIEI

Her

Paznen 2.
DYHKIUU U TPaPUKH

1) Haxoxxnenue o0aacTu onpeneeHus
byHKIHIH

Paznen 3.
Kopnu, crenenu, gorapudmsl

2) BrluncieHue KOpHe# U cTeneHen

3) Beruncnenue snorapudmon

4) Penienue npoCTEUIINX TOKA3aTEIbHBIX
U Jorapu(pMHUUECKUX YpaBHEHUN U
HEPaBEHCTB

Paznen 4.
[IpsiMbIe ¥ TIIIOCKOCTH B IIPOCTPAHCTBE

5) Pemenue 3ama4y Ha HAXOXKICHHUE
pPacCTOSHUS OT TOYKH JIO IJIOCKOCTH,
JUTMHBI HAKJIOHHOW U €€ MIPOCKIIUHU, yTiia
MEKy HAKJIOHHOM M €€ MPOEKIMEM.

Pasznen 5.
KoopauHatsl u BEKTOpBI

6) Pemmenue 3a1au Ha JeUCTBUS HaL
BEKTOpaMH B TeoMeTpruueckor popme

7) Jenenune oTpe3ka B 3aJaHHOM
oTHOIIEHUU. MaTpuiisl Busia 2 X 2 1 3X3 u
WX MPUMEHEHHUE TIPU BBIYUCIICHUN
IIONMIaJ e 1 00bEMOB

I'naBa 6.
OCHOBBI TPUTOHOMETPUU

8) Pemienue 3a1a4 Ha HAX0XKACHUE JITTUHBI
JIyTH, TUIOIIIAJIU KPYTOBOTO CEKTOpA.
OrnpeneneHne MECTOMOJIOKEHUS TOYKH Ha
OKPY>KHOCTH.

9) Beruucienue 3HaueHUH
TPUTOHOMETPUUYECKHUX BBIPAKEHUH.

10) Pemenue 3aga4 Ha MpUMEHEHUE
dbopMys CIOKEHUS ¥ TTOJIOBUHHOTO
aprymeHTa

11) Pemienue 3a1ay Ha mpuMeHEHUE
dbopMyI1 IpUBEACHUS, CYMMbI U Pa3HOCTH
CHUHYCOB U KOCHHYCOB, (hopMyII
npeoOpa3oBaHus MPOU3BEJICHHUS B CYMMY

12) Pemienue nmpocrenmmx
TPUTOHOMETPUUECKUX YPABHEHUI

13) Pemenne npocreimmx
TPUTOHOMETPHUYECKUX HEPABEHCTB
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Paznen 7.
KomrmuiekcHrle yncna

14) Pemenue 3a1a4 Ha KOMILIEKCHBIE
yucia

Paznen 8.
[IpousBonHas GpyHKINH U ee
MIPUMEHEHHE

15) Beruncienue npon3BOJHbIX
3JIEMEHTAapHBIX (QYHKIMH

16) CocraBiienue ypaBHeHUM
KacaTelbHBIX.

17) UccnenoBanue QyHKIMHN HA
MOHOTOHHOCTb U KCTPEMYMBbI

18) IlocTpoenue rpadpuxoB pyHKIUM MO
HCCIIEIOBAHUIO C TOMOIIBIO TIPOU3BOAHOM

Pa3nen 9.
ITepBooOpa3Has GyHKIIUHU U ee
MIPUMCHCHHE

19) Briuucienue HeonpeaeaeHHbIX
VHTETPaJoOB

20) Boluucnenue onpeneneHHbIX
MHTErPaJIOB.

21) Boluucnenue miomaaen miocKux
¢buryp u 06beMOB TeJ C MOMOIIBIO
OIpe/IeIEHHOT 0 UHTerpaa

Paznen 10.
MHororpaHHUKH U TeJla BpalleHUs

22) Pemenue 3a7a4 Ha HAX0XKACHUE
TUIOIA/U TTOJIHOW TTOBEPXHOCTH M 00BheMa
MPU3MBI U TTUPAMUJIBI

23) Pemenue 3a7a4 Ha HAXO0XKACHUE
TUTOIIA/IH TTOJTHOM MOBEPXHOCTH U 00beMa
IWIMH]IpA ¥ KOHYCa

24) Pemenue 3a7a4 Ha HaAX0XKJICHUE
TUTOIAH MTOJIHOM MOBEPXHOCTH U 00BbeMa
mapa u chepbl, OTHOIICHHE TOJOOHBIX

¢uryp

Paznen 11.
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MHosxecTBa. D1€eMEHThI TEOpUU 25) Pemienue 3a/1a4 Ha IpUMEHEHUE

CTATUCTUKHU U TCOPUHA BepOHTHOCTeﬁ

rpacdoB rpadoB U TEOPETUKO — MHOKECTBEHHOTO
amnmnapara
Pa3zmen 12.
DneMeHTbl KOMOWHATOPUKH, 26) Penienrie KOMOMHATOPHBIX 3a]1a4.

YpaBHEHMS U HEPABEHCTBA.

Pazpen 13. 27) Pemienne ypaBHEHUI

28) Pemenue cucteM ypaBHEHUM

29) PelieHre HEpaBEHCTB U CUCTEM
Hepasencts

[Ipumeuanue. OK 3, OK 4, OK 6, OK 7 ¢popmupyrorcst Ha 3aHATHIX MPOHECCUOHATBHO —

OPUCHTUPOBAHHOI'O COACPKAHNA BO BPCM: 3allIUThI TBOPUCCKUX pa60T.

3. UndpopmanmonHoe obecneuenue odyuenus. [lepeueHb pekoMeH1yeMbIX yueOHBIX

U31aHui, THTEpHET - pecypcoB, TOMOJIHUTEIBHON JTUTEPATYPHI:

OcHOBHas JIUTEpaTypa:

1.

MaremaTuka: anrebpa ¥ Hadalla MAaTeMAaTUYECKOTO aHalin3a, reoMeTpus. Anredpa
U Hayaja MareMatudeckoro ananuza. 10-11 kmaccel : 6a30BbIi U yriayOneHHBIN
ypoBHu: yueOnuk / 1. A. Anmumon, HO. M. Konsrun, M. B. Tkauésa [u ap.]. —
10-e u3n., ctep. — Mocksa: [Ipocsenienue, 2022. — 463, [1] c.: u.

Marematuka: anrebpa ¥ Hadajga MaTeMaTHYeCKOTO aHaiu3a, TEeOMETPHSL.
I'eometpust. 10 -11 kmaccer: yueb. s 061meoopa3oBar. opranu3anuii : 6a30BbIid U
yrayon. ypoBuu / [JI.C. Artamacsn wu gap.]. — 10 — e wm3g., crep. — M.:
[Tpoceewmenue, 2022. — 287 c.: un. — (MI'Y — mkone).
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