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1. MacmopT kommJieKTa GOHIA OLEHOYHBIX

cpeacts 1.1. O0mue moJio:KeHu

®onp ouenounbix cpencts (OOC) npeanazHaveH AJist KOHTPOJIS U OLEHKHU
00pa30BaTeNIbHBIX JOCTWKEHUN oOydalomuxcs 1o crenuanbHocTH  15.02.14
OcHallleHHEe  CpeACTBAMHM  aBTOMATHU3allMM  TEXHOJOTHMYECKHMX  IPOLECCOB U
MPOU3BOJCTB (IO OTPACisiM), OCBOMBIIUX Mporpammy yueOHou mucuurinasl [1/1.01
MaremaTtuka, KoTOpas  SBJISIETCSI  YacThlO  OCHOBHOM  mpohecCHOHAIBHOM
oOpazoBatenbHOM nporpamMmsel B cooTBeTcTBUU ¢ OI'OC no cnernumansHoctu 15.02.14
OcHallleHHEe  CpeACTBAMHM  aBTOMATHU3allMM  TEXHOJOTHMYECKHUX  IPOLECCOB U
npousBoAcTB (1o otrpacisim). DOC BKIIOYAIOT KOHTPOJIBHBIE MaTepuajbl s
MPOBEJICHUS TEKYIIEro, pyOeKHOr0 KOHTPOJISI M MPOMEKYTOYHOM aTTecTanuud B
dbopme rK3aMeHa.

®OC pazpaboran B coorBerctBUM ¢ DI'OC mo cnenuansHoctu CIIO
CIIEUAIILHOCTSIM 15.02.14 OcHaienue CpelICTBaMHU aBTOMAaTHU3aINU
TEXHOJIOTUYECKUX MPOIECCOB U MPOU3BOACTB (IO OTpacisiM) B 4YaCTH OCBOCHHS
uKJIa o0meo0pa3oBaTeNbHOM TMOATOTOBKM M B COOTBETCTBHUM C pabouei
nporpaMmmoit yueoHou auciuriuasl [11.01 MaremaTuka.

1.2. ®OC yuebnoit nucummnabl [1]1.01 MaTtemaTika 1mo3BoJsieT OCYIEeCTBUTD
KOMIUIEKCHYIO OIICHKY OBJIQJICHUsI CIACAYIOIUMU OOIIUMHU U TPOdeCCUOHATbHBIMU
komnereHuuamMu npeaycmorpeHHsiMu OI'OC mo cnenmansroctn CIIO 15.02.14
OcHallleHHe  CpeACTBAMH  aBTOMATHU3alUM  TEXHOJOTHMYECKHUX  MPOLECCOB U

MPOU3BOJICTB (1O OTPACIsIM):

Kon Haumenosanue oOImmux KOMIIETEHIINN

OK 1 Br16upath cnocoObl pemeHus 3a1ad NpopecCUOHANBHOMN AESITETbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

Hcnonp30BaTh  COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHaIU3a H
OK 2 uHTepHpeTanuu nHpopmaiuu, 1 THGOPMAIIMOHHBIE TEXHOJIOTHH JIJIS
BBITIOJTHEHUS 331249 TPO(PECCHOHATILHOM IESITETEHOCTH.

[InanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE MPOPECCHOHATIBHOE U

OK 3 JUYHOCTHOE Pa3BUTHE MPEANPUHUMATEIIBCKYIO JEATEIbHOCTD B
npodeccuoHanbHOl cdepe, UCMOoJIb30BaTh 3HAHUSA MO (PMHAHCOBOM

I'paMOTHOCTH B PAa3JIMYHBIX JKU3HCHHBIX CUTYAlIUAX.




OK 4

O¢ddexTuBHO B3aMMOMEUCTBOBATH U paboTaTh B KOJIEKTHBE U
KOMaHJIe.

OK 5

OcCymecTBiIsATh  YCTHYHO U IHMCBMEHHYIO KOMMYHHUKALIUIO HA
roCyJ1apCTBEHHOM a3pike Poccuiickon denepaunuu ¢ ydyeTom
0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 6

IIposBIATH rpaXKJaHCKO-IIATPUOTUYECKYIO ITO3ULINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHUE HA OCHOBE TPAJAMLIMOHHBIX 00IIEYEI0BEUYECKIX
LIEHHOCTEW, B TOM YHCJIE C YYETOM FapMOHU3ALMN MEKHAIIMOHAIBHBIX

| MEKPEITUTHO3HBIX OTHOLLICHHWM,  NPUMEHSATH CTaHJaPTh]
AHTUKOPPYILMOHHOTO ITOBEICHMUS.

OK 7

CopeiicTBOBaThH COXpaHCHUIO OKpYy Karomen Cpelbl,
pecypcocOepeKeHHUI0, TPUMEHSTh 3HaHUSA 00 N3MEHEHUH KIIMMarTa,
MPUHIIHAIIBI OEPEKITMBOTO MTPOU3BOICTBA, A (PEKTUBHO TEHCTBOBATH B
Ype3BbIUYAWHBIX CUTYAIIUSX.

OK 8

Hcnonb3oBaThk cpeacTBa PU3NUECKON KyJIbTYphI 1JIsl COXPAHEHUS U
YKpEIUIEHUs 3J0pOBbs B Ipoliecce MPo(hecCHOHAIbHOMN 1eATENbHOCTH U
HoJIIepKaHUsl HEOOXOAUMOI0 YPOBHS (PU3NYECKON MTOATOTOBICHHOCTH.

OK 9

ITonp30BathCs npodeccuoHanbHON JOKyMEHTalMEH HA

rocyaapCTBCHHOM M MHOCTPAHHOM S3bIKAX.

Kon

HaunmeHoBanue BHJIOB JeATEJLHOCTH M npogecCuoOHAIbHBIX
KOMIIeTeHI NI

B 1.

OcyuiecTBiATh  pa3pabOTKy U KOMIBIOTEPHOE  MOJEIMPOBAHUE
AJIEMEHTOB  CHCTEM  aBTOMAaTH3allUd C  YYETOM  CHEeHUPUKH
TEXHOJOTUYECKUX MTPOLIECCOB

IIK 1.1

OcymiecTBIATh  aHANW3 HMMEIONIUXCS  pelieHuH IS BBIOOpa
MPOTPAaMMHOTO 00ECTICUCHUS JJII CO3/aHMsI U TECTUPOBAHUS MOJIEIH
AJIEMEHTOB CHCTEM ABTOMATU3AI[MH HA OCHOBE TEXHUYECKOT 0O 3aJaHUS

1.3. ®opMbI KOHTPOJISI M OLCHUBAHUA Y [{

dopMoit MPOMEKYTOYHOM aTTeCTallUU, TPETYCMOTPEHHON YU€OHBIM TUIAHOM

crenuanbHOCTH, 1o yueOHou nucuuruinge [1/1.01 Marematuka siBiasieTcs SK3aMeH.



2. Pe3yabTarhl 0CBOEHMS YUeOHOI JUCHUILINHBI, MOAJIeKalHe POBEPKe.
B pesynpTare ocBoeHus ydeOHoi aucummummHbl [1/[.01 MaremaTtuka
oOy4aromuiicss nomkeH obnagats npeaycmorpeHHbiMu PI'OC mo cnenunanbHOCTH
CIIO 15.02.14 OcHamenue cpeacTBaMu aBTOMAaTU3ALHUM  TEXHOJOTHYECKUX

MPOIIECCOB U MPOU3BOJICTB (IO OTPACIISIM).

Tpe6oBaHMS K YPOBHIO MOArOTOBKU, NEpeYeHb KOHTPOIMPYEMbIX KOMMETEHLUI

Ilepeuenn
TpeOdoBaHuA K YPOBHIO MOATOTOBKH 10 Y /| KOHTPOJIHPYEMBIX
KOMIIeTeH Uil

3HATH:

3.1 — 3HaueHHEe MAaTEMATUYECKON HAYKHU JUISl PELIECHUS
3aJ1a4, BOHUKAIOIINUX B TEOPUM U MIPAKTHUKE; IIUPOTY U B TO
e BpeMs OTPaHMUYEHHOCTh IPUMEHEHUS MaTEMaTHUECKUX
METOJIOB K aHAJIN3Y U UCCIIEI0BAHMIO IPOLIECCOB U SIBJICHUH B
PUPOJC U OOIIECTBE;

3.2 — 3HaYEHHE MPAKTUKHU U BOMPOCOB, BOSHUKAIOIINX

B CaMO#l MaTeMaTuKe Jisi GOPMUPOBAHUS U PA3BUTHUS
OK 1-9

I[IK 1.2

MaTeMaTHUECKOM HAayKH; UCTOPHUIO PA3BUTHA ITIOHATHUA YUCJIA,

CO3/1aHUsI MAaTEMaTUYECKOTO aHaI13a, BOSHUKHOBEHUS U
pa3BUTHUS TEOMETPUH;

3.3 — yHUBepCaJIbHbIN XapaKTep 3aKOHOB JIOTUKHU
MaTeMaTUYECKUX PACCYKACHUMN, UX TPUMEHUMOCTh BO BCEX
00J1aCTAX YETOBEUYECKOM IESITEIbHOCTH;

3.4 — BEepOSTHOCTHBIN XapaKTep pa3IMYHBIX MPOILIECCOB
OKpY>Kalolllero Mupa;

YMmeTh:

V.1 - BBINONHATH apuPMETHUECKUE ACHUCTBHS HAJ OK 1-9
YUCJIAMU, COYETasl YCTHBIE U INCbMEHHBIE IIPUEMBI; I[IK 1.2
HAXOJUTh MPUOINKEHHBIC 3HAUCHHS BEIUYUH U
NOTPENIHOCTH BBIYMCIICHUH (20COJIIOTHASI U OTHOCUTEIIbHAS );
CPaBHUBATbH YUCIIOBBIC BBIPAIKEHNUS;

V.2 - HaX0UTh 3HAUYCHUS KOPHSI, CTETICHH, Jjorapudma,
TPUTOHOMETPUYECKUX BBIPAKECHHUI HA OCHOBE ONPEIECIICHHUS,
UCIIONb3YS MPU HEOOXOAUMOCTH UHCTPYMEHTAIbHbIE
CpEJICTBA; MOJb30BATHCS MPUOIMKEHHON OLICHKOU MPH




MPAKTUYECKUX pacyueTax;

V.3 - BEINOJHATH MPe0Opa30BaHMsI BHIPAKEHUH,
npuMeHsst popMyJIbl, CBSI3aHHBIE CO CBOWCTBAMU
CTeNeHEe, Torapu(MoB, TPUTOHOMETPUUYECKHUX (DYHKIIMIA;

V.4 - ucnosib30BaTh NMPUOOPETECHHBIC 3HAHUS U YMEHUS
B IPAKTUYECKOU AEATEIbHOCTH U TTIOBCEIHEBHOM KU3HU IS
MPaKTHYECKUX PAcUYeTOB 0 (hopMyJiaM, BKITIOUAs
bopMyIIBI, CoIepIKaIllie CTEIICHHU, PAIMKAJIbI, JTIOTapU(PMbI 1
TPUTOHOMETPHUUECKHE (PYHKITUU, UCTIONIB3YS PH
HEO0OXOJJMMOCTHU CIPABOYHbBIE MATEPUAIIBI U IPOCTEUIIINE
BBIYHCIINTENBHBIE YCTPOUCTBA;

V.5 — BBIUMCIATH 3HaUYE€HUE (DYHKIMH MO 3aJaHHOMY
3HAYEHUIO APTYMEHTA NP PA3TMYHBIX CIOCO0aX 3aJaHus

byHKIMY;

VY.6— onpeensiTh OCHOBHBIE CBOMCTBA YHCIOBBIX
GyHKIUN, WILTIOCTPUPOBATH UX Ha rpaduKax;

V.7 — cTtpouTth rpadyky U3y4eHHbIX QYyHKLIUMN,
WJUTIOCTPUPOBATH 1O rpaduKy CBOMCTBA
AIIEMEHTAPHBIX (PYHKIIUH;

V.8 — ucnosb30BaTh MOHATHE (PYHKLUU AJIs1 OMIMCAHUS
Y aHaJIM3a 3aBUCHUMOCTEH BEINYNH;

V.9 — ucnonb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS
B IPAKTUYECKOU IESITEIbHOCTH U TOBCEHEBHOM KU3HU JJIsI
OTIMCAHUSA C TIOMOIIBI0 PYHKIIUMA pa3IMUHbBIX 3aBUCUMOCTEH,
MpeCTaBlIeHUs UX rpadudecKu, HHTEPIpETauu TpadrKoB;

V.10 — HaxoAUTh NPOU3BOAHBIE DJIEMEHTAPHBIX
bynkuuii; ¥.11 — ucnonap30BaTh NPOU3BOIHYIO IS

U3Y4YECHHUS
CBOMCTB (DyHKLMI U TOCTpOeHUs rpadukos; ¥Y.12 —

MPUMEHSITh TPOU3BOJIHYIO JJIs1 IPOBEICHUS
MPUOTMKEHHBIX BRIYUCIICHUN, PENIaTh 3a1a9u
MPUKIIAIHOTO XapaKTepa Ha HAXOXKJEHUE HAMOOJBIIEro U
HAaWMEHBIIEro 3HAUCHUS;

Y.13 — BBIYHACHATH B IPOCTEUIINX CIyYasiX IUIOIAIA U
00BbEMBI C UCTIOB30BAaHUEM OIPEEICHHOIO UHTETpaa;

¥.14 — nucriosib30BaTh NpUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOMN AEATEIIBHOCTU U MOBCEIHEBHOU
YKA3HU JUIA PELICHUS NIPUKIIAJIHBIX 3a/1a4, B TOM YUCJIIE
COLIMAJIbHO-DKOHOMHYECKUX U (PU3UYECKUX, HA HAUOOJIbIIINE




Y HaMEHBIINE 3HAYCHUS, HA HAX0XKICHUE CKOPOCTH U
YCKOpEHUS,

V¥.15 — pemath npocTeiiie KOMOUMHATOPHBIE 3a/1a4n
METO/JIOM mepebopa, a Takke C HCIOJIb30BAHHEM
U3BECTHBIX (OPMYIT;

V.16 — BBIYUCHATH B MPOCTENIINX CITydasx

BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICYETA YHCJIAa UCXOOB;

V.17 — ucnonbp30BaTh NPUOOPETEHHBIC 3HAHUS U
YMEHUS B TPAKTUUYECKOMN JEATEIHHOCTH U TTOBCETHEBHOM
YKU3HH JJIS1 aHAJIM3a PEeaTbHBIX YUCIIOBBIX JIAHHBIX,
MIPEICTABIICHHBIX B BUC TUarpaMm, rpadukoB;

V.18 — ucnonap30BaTh NPUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOHN JEATENBHOCTH U TOBCEIHEBHOMN
YKU3HU JUIs1 aHAJIM3a MH(POPMALIMKM CTATUCTUYECKOTO
XapakrTepa,

V.19 — pacnio3HaBaTh Ha YepTEKaX U MOJEIIAX
MIPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C UX OMUCAHUSIMHU, U300PAKESHUSIMU;

V.20 — onuckIBaTh B3aMMHOE PACTIOJIOKEHUE MTPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE, ApTyYMEHTUPOBATH CBOU
CYXJEHHs 00 3TOM pacroiIOKEHHUH;

V.21 — aHanu3UpOBATh B MPOCTEUIINX CIIydasx
B3aMMHOE PacIoJI0KEHHE 0ObEKTOB B MPOCTPAHCTRE;

V.22 — u300pakatb OCHOBHbIE MHOTOT'PAaHHUKH U

KPYIJIBIC TCJIA, BBIIIOJHATD YCPTCKHU 110 YCIIOBHAM 3a1a4,

V.23 — cTpouTh mpocTeiime ceueHus Kyoa,
MPU3MBI, TUPAMUJIBL;

V.24 — pemaTh IIaHUMETPUUYECKUE U ITPOCTENIIINE
CTEPEOMETPUUECKHUE 3aa4l HA HAXOKICHHUE
reOMETPUYECKUX BEIUYMH (IUIMH, YTIIOB, TUIONIAAEH,
00BEMOB);

V.25 — ucnonp30BaTh MPHU PELICHUN
CTEepPEOMETPUUECKUX 3a/a4 MJIaHUMETpUUecKkue GakTbl U
METO[IBL;

VY.26 — mpoBOAUTH JOKA3aTENbHBIE PACCYKICHUS B
XOJI€ pelIeHUs 3a/1a4;

V.27 — ucnonb30BaTh NPUOOPETEHHBIE 3HAHUSA U
YMEHUS B IPAKTUUYECKON IEATETbHOCTU U MTOBCEAHEBHOM

YKU3HU JUTSL UCCIIEOBaHUS (MOJEIMPOBAHUS) HECIOKHBIX




MPAKTUYECKUX CUTYaIMi Ha OCHOBE U3YYECHHBIX (POPMYIT U
CBOICTB (uUryp;

V.28 — ncnonabp30BaTh NPpUOOPETEHHBIE 3HAHUS U
YMEHUS B IPAKTUYECKOU AEATEIIBHOCTU U MOBCEIHEBHOU
YKU3HU JJ1s1 BBIYUCICHUSI 00bEMOB, U TUIOIIAIEH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPU PEUICHUN
MPAKTUYECKUX 3a]1a4, UCTIONB3YS TPU HEOOXOUMOCTH
CIIPAaBOYHUKH U BBIYMCIIUTEIIbHBIE YCTPOICTBA.




3. Ouenka ypoBHsi ocBoenusi Y ][

3.1. ®opmMbI U MEeTOAbI OLIEHUBAHUSA

[IpenMeToM OLIEHKH CITy’KaT yMEHUs U 3HaHus, npeaycMmorpeHHsie PI'OC no
muciuruinHe [1/].01 Maremaruka, HampaBieHHbIE Ha (QopMUpOBaHHE OOIMIUX U
npodeccruoHanbHbIX KoMNeTeHIMH. KOHTpOodb M OlleHKa pe3yJbTaTOB OCBOCHUS
y4eOHOM JUCHUIUIMHBI OCYLIECTBIISIETCS B NpOLECCE MNPOBEACHUS ayIUTOPHBIX
3aHSATUH, & TAKXKE BBIIOJHEHUS 00YYaIOIMMUCS UHIUBUIYAJIbHBIX 3aIaHUM.

[Ipu oueHuBaHuM ucHoyb3yeTcs S-OamibHas cucteMa. Kputepuu OLIEHKH
paznuYHbIX (POPM KOHTPOJISL pe3yIbTaTOB 00yUeHUs 0TOOpaKeHbI B TaOIHIIE.

KoHTpoJib 1 o1leHKa pe3yJibTATOB 0CBOEHHSI Y4eOHOM JUCUMIIJIMHbBI

Pe3yabTarsl 00yueHust

MeTtoanl
(OcHOBHBIE BUIbI A1€ATEJIbHOCTH KpuTtepun oueHku

00y4arImnXxcs)
AJITEBPA U HAYAJIA MATEMATHNYECKOI'O AHAJIN3A

OICHKH

Hcnonp30BaTh TEOPETUKO- Ouenka [IpoBenen
MHO>KECTBEHHBIM  ammapar JUTs]l TUCBMEHHBIX U€ NHCbMEHHBIX
ONMCaHUs xoJa pelleHus] KOHTPOJIbHBIX padoT. KOHTPOJIbHBIX
MAaTeMaTU4YEeCKUX 3a7a4, a  TaKKe OtBer paboT, YCTHBIX
peanbHBIX IPOLIECCOB U SIBIICHUM. OLICHUBAETCS  OTMETKOH| OIIPOCOB.

OnepupoBatb HNOHATUAMU Y «S», eciu:
palroHaNIbHOE YHCI0, OECKOHEUHAS pabora
nepuoauyeckas 1po0b,  IMPOLEHTHI{ BBIIIOJHEHA MTOJIHOCTHIO;
UPPALMOHAIBHOE U IEUCTBUTEIBHOE B JIOTHYECKUX
YUCJI0; MOAYJb  JACHUCTBHUTEIIBHOTO| PACCYKICHUAX 15|
YHCJIa; UCTIOJIb30BaTh 3TH MOHATUS | 0OOOCHOBAaHMU  pELICHUS]
IIPU IPOBEAECHUN paccykJIeHUi 1 HeT MpoOeIoB U OIINOOK;
JI0KA3aTeNbCTB, IPUMEHSATH IPOOU U B  PCELICHHUH HET
IIPOLICHTHI VIS pEILICHMS]| MaTEMAaTUYECKUX
NPUKIIAJHBIX 3374 U3  Pa3IUyYHbIX| OIIHOOK (BO3MOKHa
OoTpacieyd 3HaHUM W  peaJbHOM OJHa HETOYHOCTb,
KU3HHU. OIIUCKA, KOTOpast  H¢

Hcnonp3oBath ABJISIETCS CIIEICTBUEM
npUOIKEHHBIE BBIYMCIICHUS,| HE3HAHUS WIIH
npaBuiia OKPYTJICHUS, IPUKUIKY U | HEMOHUMaHUsl  y4eOHOTro
OILIEHKY Pe3yJIbTaTa BbIYNCICHHMN. MaTtepuana).

[IpumensTh Pa3IMYHBIC OtmeTka «4»
METO/bl PEIICHHS PALIMOHAIBHBIX U | CTABUTCSL B CIEAYIOLIUX
JpOOHO-pallMOHANIBHBIX YPABHEHUM; | CIyvasx:

a TaK)K€ METOJ MHTEPBAJIOB IJIS pabora
peLICHUs] HEPABEHCTB. BBIITOJIHEHA ITOJIHOCTBIO,




OnepupoBaTh MTOHATUSMHU
MHOT'OYJIEH OT OJHOM ITEPEMEHHOM,
€ro KOpHU; NPUMEHATh  JACJICHUE
MHOTOWIEHAa HAa MHOTOYJICH C
OCTaTKOM, TeopeMy be3y u Teopemyj

Buera i pemienus 3anay.
OnepupoBaThb TTOHSITUSAMU:
CACTEMA JIMHEMHBIX  YpPaBHEHUI,
MaTpuLa, ONPEACIUTEIb MATPUILIBL.
Hcnonb3oBaTh CBOWCTBA
ompenenuTens 2 X 2 A
BBIYMCJICHUS ero 3HA4YCHMUA,
IIPUMEHATh  OIPEIACIUTENN U1
peleHnss  CUCTEMBI JTMHEHBIX
YPaBHECHUM.
MopnenupoBatb pEeaJIbHBIC
CUTyallun C TIOMOIIBIO CHCTEMBI

JIMHEWHBIX YPABHEHUM, HCCIIEI0BATH

MIOCTPOCHHBIE MOJIEITH C TTOMOIIBIO
MAaTpHUII u OITpEICIIUTEIIE,
WHTEPIPETUPOBATH TIOJTYYCHHBIN
pe3yibTar.

OnepupoBatb MOHATUSIMU:
byHKIWMA, crocoOBI 3aJaHus]
byHKIMKA;  B3aUMHO 00paTHBIG
byHKIUYA, KOMMO3UIUA  (DYHKITHH,
rpaduk byHKIIH, 00JacTh
oTpeIeTICHUS u MHO>XECTBO
3HaYeHUH byHKIINAH, HYJIY
byHKIHH, MIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,; JINHENHAas,

KBaJIpaTU4Has, IPOOHO-THHEHHAS
cTeneHHas QyHKIHIH.

BoinonHsTh 3JIEMEHTAPHbIE
npeoOpa3oBaHus rpaduKoB
GyHKIUH.

3HaTh ¥ YMETh JIOKa3bIBaTh
YETHOCTH 1580071 HEYETHOCTH
byHKINH, MEPUOINIHOCTH
GyHKIIUNA, HAXOIUTh  MPOMEXKYTKH
MOHOTOHHOCTH GyHKUINH,
MaKCHMYMBbI " MUHUMYMBI]
byHKLINH, HauOoJbLIee 15|

HauMEHbIIIee 3HaUeHUE (YHKIIUU HA

IPOMEKYTKE.

HO OOOCHOBaHHUS  IIaros
pEIICHUsS HEI0CTaTOYHb]
(ecin YMEHUE
00OCHOBEIBATh
paccyKIeHus HE
SABJISVIOCH  CIIEIHAJIBHBIM
00BEKTOM ITPOBEPKH);
JOMYIIEHBI  OJTHA
OIIMOKA WIIM €CTh ABA —
TpH Heqo4eTa
BBIKJIaJIKaX, PHUCYHKaX,
yeprexax Win rpadukax

(ecru 5TH BUABI pabOT HE
SBISUTACH  CTICIIUAIbHBIM,
O0OBEKTOM TTPOBEPKH).
OtmeTKa «3»
CTaBHTCS, CCIIH:
JOMyIIeHo  Oosee
OJHOM  OIMMOKH WJIY
Ooonmee JAByX —  Tpex
HEJIOUYETOB B BBIKJIAJIKAX,
yepTekax WU
rpadukax, HO
oOyyJaromuiics obagaer
00s13aTeIIbHBIMHU
YMEHUSAMHU 10
IIPOBEPSIEMOU TEME.
OtmeTKa «2%
CTaBHUTCS, CCIIH:
JOTTYTIICHBI
CYIIIECTBEHHBIC OIITUOKH,
ITOKa3aBIIIKE, qTQ
oOyyJaromuics HE
oOJazaer
00s13aTeIHHBIMH
YMEHUSIMH 110  JIAHHOW
T€ME B IIOJTHOU Mepe.
Jlomyckaercs
MTOBBICUTH OTMETKY 3a
OpUTHHAIBHBIA OTBET HA
BOIIPOC WIH
OPUTHHAIIBHOE  PEIICHUE
3a7a4H, KOTOPHIC
CBUJICTECIIBCTBYIOT 0
BBICOKOM




dopMyIupoBaTh ]
WJUTEOCTPUPOBATH rpadudecku
CBOMCTBA JIMHEHHOM,

KBaJIpaTUYHOM, POOHO-IIMHEHHOM 1
CTENEHHON (PyHKUIHUH.
Bripaxats dbopmynamu
3aBUCHMOCTH MEXAY BEJIMYMHAMU.
3HaTh ONPEEIICHUE 5|
CBOWCTBA CTEIIEHU C L(EJIBIM
nokaszaTesieM; MOAXOIAIIYI0 (popmy
3aIMCH IEHCTBUTENIBHBIX YMCEN IS
peuIeHusT IPaKTUYECKHUX 3a1ad Y
IIPEICTABIICHUS TaHHBIX.
®opMyJIHpOBaTh, 3aIIMCHIBATH

B CUMBOJIMYECKOH  (hopme H
MCIIOJIb30BAaTh CBOMCTBA KOPHS N-OU
CTEeNeHu  JUIs npeoOpa3oBaHus]
BBIPAKECHUU.

Haxomuts pereHus
UPpALMOHANBHBIX  YpPaBHEHUH  ©
MIOMOIIBIO PaBHOCHJIbHBIX
IEPEXOJ0B WU OCYILIECTBIISA

IPOBEPKY KOPHEM.
Crpoutb rpaduk byHKIINY
KOPHS N-0i CTETeHN KaK 00paTHOMN

JUIST byHKIIH CTEICHU C
HATypaJbHBIM MOKA3aTeJIEM.
dopmyIMpoBaTh
OIpeeIeHHE CTETEeHU C
palMOHAIBLHBIM MTOKA3aTEIEM.
BeinonHate  npeobpazoBaHus
YHUCJIOBBIX BBIpAKEHUI,|
coJiepKalmnx CTETCHU C
palMOHAIBHBIM [TOKA3aTEIIEM.
Hcnonb3oBaTh UG POBbHIE
PECYpCHI 715l TOCTPOEHUS TpaduKa
MOKa3aTeIbHOU byHKIMHA Y
M3yYEHHUS €€ CBOMCTB.
Haxonnts peleHusl
MOKa3aTEIbHbIX YPABHEHUH.
JlaBatb OIPELIEIICHUE
norapudma yucia; 1eCITUYHOTO U
HaTypaJbHOTO Jorapudma.
Hcnonb3oBaTh CBOMCTBA

jgorapudMoB Il NPeoOpa30BaHMUs

MaTeMaTHIECKOM
pa3BUTHU

00y4JaromIerocs; 34
pelieHue 6oeg
CI0XKHOM 3a7a4u Wiy
OTBET Ha 0onee
CJIOKHBIN
BOIIPOC,ITPEIIIOKCHHBIC
oOyyJaroiemycst
JIOTIOJTHUTEBHO  TIOCIHQ

BBIIIOJIHCHUA MM  KAaKHX-

100 APYyTrux 3aaHUM.

OueHka YCTHBIX
OTBETOB.

OtBeT
OLICHUBAETCSI  OTMETKOMU
«5», eciy
oOyyaromuiics:

MOJIHO PacKpbLl
CoJiep)KaHue  MaTepuaa
B o0BeMe,
PEAYCMOTPEHHOM
MpOrpaMMou 15|
y4eOHHUKOM;

W3JI0KUIT
Marepual IPaMOTHBIM
S3BIKOM, TOYHO
UCIIOJB3YSI
MaTeMaTHYECKYIO
TEPMUHOJIOTUIO u
CUMBOJIUKY, B
OIIPEICIICHHOU
JIOTUYECKOU
MOCJIEA0BATENBHOCTH;

MPaBUJIBHO
BBITTOJTHUII PUCYHKH,
YEPTEXKH, rpadukw,
COMYTCTBYIOILIIUE OTBETY;

MoKa3ai YMEHHUE
WJUTIOCTPUPOBATH
TEOPUIO KOHKPETHBIMU]
npuMepaMH, TPUMEHSTH
ee B HOBOM CUTyaIUU
npu BBITIOJTHEHUH

IMPAKTHYCCKOI'O 3a1aHHNA;




Jorapu(MUYECKUX BBIPAKECHUI.

Crtpouthb rpaduK
jgorapudMudeckod (QYHKIHH  Kay
oOpaTHOM K TIOKa3aTeJbHOU W
MCIOJIb30BATh CBOWCTBA
gorapupmMuyeckod (QyHKIMH Ui
pelieHus 3aaad.

Haxomutse pereHus
Jorapu(PMUYECKUX ypaBHEHHH  C
TTOMOIIIBIO PaBHOCHUJIbHBIX
MepexoJIoB WM OCYIIICCTRIISIS

IIPOBEPKY KOPHEM.

JlaBaTh orpenenieHus CUHyca,
KOCHUHYyCa, TaHI€HCAa U KOTAHIEHCa
YUCJIIOBOI'O apryMEHTa;  a TaKkKe
apKCHHYCa, apKKOCHHYCa 7
apKTaHT€HCca Yucia.

[IpumeHsTh
TPUTOHOMETPUUYECKHE (bopMybl
TUISE npeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHHM.

[IpuMeHTh bopmMybl
TPUTOHOMETPUU peueHus
OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM.

OnepupoBatb MOHATUSAMU:
[IOCJIEI0OBATEIBLHOCTD, CIIOCOOB]
3aJlaHuA NOCJIEIOBATENbHOCTEN )
MOHOTOHHBIE U OrpaHU4CHHbIE
NOCJIEIOBATENbHOCTH;  HMCCIIE0BATh
MOCJIEIOBATENbHOCTH Ha
MOHOTOHHOCTb Y OTPAaHUYE€HHOCTb.

[Tonyyats npencraBieHue o0

OCHOBHBIG

TUTSL

OCHOBHBIX 1791 (0.6 aHaIu3a
OECKOHEYHO MaJbIX.

JlaBaThb OIpELICIICHUE
apuPpMETHIECKOM 15|
F€OMETPUYECKON MPOTPECCU

Jloka3bIBaTh CBOICTBA
apupMeTHIECKOI 15|
r€OMETPUYECKON MPOTrpeccuy,
HaXOJIUTh CyMMy YJICHOB
MPOTPECCUH, a TAKKE CYMMY YJICHOB
OECKOHEYHO yObIBaIOIIEH

re€OMETPUUYECKON MPOrPECCUH.

IIPOIEMOHCTPUPOB
aJl 3HaHHWE TEOPUHU paHee
U3YYEHHBIX
COIYTCTBYIOIINAX TEM,
c(hOpMUPOBAHHOCTH u
YCTOMYUBOCTD
HCIIOJIb3YEMBIX npu
OTBETE YMEHUU 15|
HAaBBIKOB;

oTBeYal
CaMOCTOSITEIBHO, 6e3

HaBOJSIIMX BOIPOCOB;
BO3MO>KHBI OJTHA —

JIB€ HETOYHOCTH  IIpH
OCBCIICHUE
BTOPOCTEIICHHBIX
BOIIPOCOB 1M1 B
BBIKJIaIKaX, KOTOPBIE
oOyyJaromuiics JIETKO
UCIIPaBUII TIOCJIG
3aMCYaHHSI.

OtBeTr
OIICHUBACTCS  OTMETKOM
«4», ecnu

yIOBJIETBOPSAET B
OCHOBHOM  TpeOOBaHUSIM
Ha OLEHKY «5», HO IIpU
3TOM HWMEET OJUH U3
HEJ0CTATKOB: B
U3JIOKEHUU  JIOMYIICHB]
HeOoJbIINE NPOOeIbl, HE
MCKa3UBIIIEE
MaTeMaTU4YecKoe

cofiep)KaHue OTBETA;

JOMYIIEHBI OMH —
JBA  Hejodera npy
OCBEIICHUUM  OCHOBHOI'O
COJepKaHUs OTBETA,
UCIIPaBIICHHBIC 0CIg
3aMeYaHus;

JIOTTYIICHbI

omnoOKa uiam Oosee IByxX
HEJI0YEeTOB npy
OCBEIIECHUH

BTOPOCTCIICHHBIX




Hcnonb3oBaTh IIpOrpeccuy
JUISL pelieHus  3a]a4 NPUKIAJIHOIO
XapakTep.

[IpumeHsTh bopmyy]

CJIIOKHBIX IIPOLCHTOB IJIs pCIICHU S,

3a/1a4 U3 peAIbHOW MPAKTUKH.
OnepupoBaThb TTOHSITUSAMU:
(GbyHKIUS HEeTIpephIBHASI HA OTPE3KeE,
TOYKa paspbiBa byHKIUH,
acuMIiTora rpaduka GyHKIUH.
[IpumeHnsTh CBOMCTBA
HEIPEPBIBHBIX byHKINN U1
pelIeHus 3a1ay.
OnepupoBaThb MOHATUSIMU:
nepBast U BTOpasi MPOU3BOJHBIE
byHKIUM; TOHUMATh (GU3UISCKUN U]
F€OMETPUYECKHUI CMBICJI
MIPOU3BOIHOM; 3alMUChIBAThH
YpaBHEHUE KacaTeJIbHOM.
Boraucisate MIPOU3BOIHBIE

CYMMBI, TPOU3BEJICHUS, YaCTHOTO U
CJIO)KHOU (PYHKIIMH.
N3yuath MIPOU3BOIHbIE
DIIEMEHTAPHBIX (PYHKITUH.
Hcnonb3oBaTh
TeOMETpUYECKU U (DU3UYECKUN]
CMBICIT TTIPOU3BOIHOMN TSI PEIICHUS]
3a11a4.
[IpumensaTe OCHOBHBI§
MOHATHS Kypca ajreOpbl U Hayasl
MaTeMAaTUYeCKOro  aHainu3a A
peLIEHUs 3a71a4 U3 PEATbHOU )KU3HU
Y IPYTHX IIKOJIBHBIX MPEIMETOB.

Crpourb rpadux
KOMITO3UIINH (DYHKITHI ¢ TTOMOIIIBIO
3JIEMEHTAapHOIO HCCIENO0BaHUS U

CBOWCTB KOMITO3ULINH.

Ctpouth r€OMETPUYECKHE
0o0pa3pl ypaBHEHUW U HEPABEHCTB
Ha KOOPJIMHATHOM IUIOCKOCTH.

Hcnonp30BaTh  NpPOU3BOIAHYIO
JUIsL  AccheoBaHUsl (PYHKUMU  HAQ
MOHOTOHHOCTb U DKCTPEMYMBI;
HaXOJIUTh HanOOJIbIIIEE 17

HAaMMCHBIICC 3HAa4YCHUA (I)YHKHHI/I

BOIIPOCOB 150301 B
BBIKJIAIKaX, JIETKO
HCIIPABJICHHBIC MOCJIC
3aMeUaHusl.

OtmeTKa «3»
CTaBUTCA B CIICIYIOIIUX
CITyvasx:

HEIIOJIHO
PAaCKpBITO COZEPKAHUE

Martepuasa (coaep>kaHue
H3JI0KEHO
dbparMeHTapHo,
BCeraa
MOCJIE/IOBATENLHO), HO
MTOKa3aHO oOree
MOHMMAaHUE BOIpOca U
TIPOJIEMOHCTPUPOBAHBI
yMEHHUS, JOCTAaTOYHBIC
JUTS YCBOCHUS]
IPOrPaMMHOTO
MaTepuania;

UMEJIHCh
3aTpyIHEHUS
JOTYIICHBI  OITUOKH
oTnpeieICHUN
MaTEMAaTUYECKON
TEPMHUHOJIOTHH,
YepTeKax,  BBIKJIAJKaX,
WCITPaBJICHHBIC ITOCJIC
HECKOJIBKHUX HABOJISAIINX
BOIIPOCOB;

oOyyJaromuiicss  H¢
CIIPaBHIICS C
MIPUMEHEHUEM TEOPHUH B
HOBOM CUTyalluu TIpH|
BBITIOJTHEHU U
MPaAKTHYECKOTO 3aaHus,
HO BBINIOJIHWJI ~ 3a/IaHUs
0053aTeIBHOTO  YPOBHS
CJIOXHOCTH MO JaHHOH
TEeMe,;

HQ

NIy
B

npn  A0CTaTOYHOM
3HaHHUH TCOPCTUUCCKOTQ
Marcpuraia BBIABJICHA
HCIOCTAaTOYHAas




HENPEPBIBHOM HA OTPE3KE; CTPOUTH
rpagukd (QyHKIIMHA Ha OCHOBAaHUU
MPOBEAEHHOIO UCCIIENOBAHUS.
Hcnonb30BaTh OpOU3BOAHYIO
UL HAXOXACHUS  HAWIy4dlIero
pelieHus B MPUKIAJAHBIX, B TOM
YHUCIIE COLMATbHO-PKOHOMUYECKUX,

3aa4dax, ISt OTpeeTeHUS
CKOPOCTH U yCKOPEHUS MpoIiecca,
3aJJaHHOTO dbopmyoit 17001
rpauKoOM.

[TomywyaTe mnpexacraBieHue O
NPUMEHEHUM  TPOU3BOJHOM B
pa3IUYHBIX OTPACIISX 3HAHUM.

OnepupoBaTh MIOHSATHUSIMU:
nepBooOpa3Hass W ONpPEIeIIEHHBIN
MHTErpal. Haxonnts
nepBooOpa3HbIe AIIEMEHTapPHBIX
GyHKIUNA U BRIYUCIISATH HHTETPaA O
dbopmyne Hetorona — JleiiOnura.

HaxonuTe muioniaay miocKux
buryp u o0BEMBI TE€JI C TTOMOIIBIO
OIIPEACICHHOr0 UHTErpaa.

3HaAKOMHUTHCS c
MaTE€MaTUYECKUM MOJEIMPOBAHUEM
Ha mnpumepe aAuddepeHIruaIbHbIX
YPaBHEHUM.

[Tomyyate mnpezncrasiieHue O
3HAYEHUU  BBEACHUS  IOHATHUSA
WHTErpajia B pa3BUTUU MAaTEMaTUKH.

Hcnonb3oBaTh udpoBbIC
pecypcChl sl IOCTPOEHUS TPAPUKOB
TPUTOHOMETPUUYECKUX (DYHKIUU WU
WU3YUYEHHUs UX CBOMUCTB.

PemaTte TpuroHomeTpuyeckue
YPaBHEHUS U OCYLIECTBISATH OTOOP

KOpHEH c IIOMOILIBIO
TPUTOHOMETPHUUYECKOU OKPYKHOCTH.
[IpumensTH bopMy bl

TPUTOHOMETPHH JJISl PEIICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPHUYCCKUX HEPABEHCTB.
Hcnonb3oBaTh udpoBbIC
pecypchl IS TIOCTPOCHHUS U
Hccaea0Banus rpaduKoB HYHKIIHN.

c(hOpMUPOBAHHOCTH
OCHOBHBIX YMEHUU U
HaBBIKOB.

OtmeTka «2»
CTAaBUTCSI B CIEIYIOUIUX
CITyvasx:

HE PacKpbITO
OCHOBHOE  COJAEpPKAHUE
y4eOHOTo MaTepuana;

0OHapyKEeHO
HE3HAHHE 00YyYaIOIUMCS
OombIIel 1K HanboJee
BaKHOU YacTh y4eOHOTO
Marepuana;

JOTYIIICHBI
OLLIMOKH B OINPEAEICHUN
IIOHATHUH, IIpU
HCII0JIb30BaHUU
MaTEeMaTUYECKON
TEPMHUHOJIOTHH, B
PHUCYHKax, yepTexax WIH
rpadgukax, B BBIKJIAIKaX,
KOTOPBIC HE HCIIPABJICHBI
nocJe HECKOJIbKUX

HaBOIAIIHNX BOIIPOCOB.




[IpumenaTs CBOWCTBA

N3o0paxathb
Ha
IIOKa3aTEIbHOU 51
gorapupMuyeckod  QyHKUHHA K
PELIEHUIO NIOKa3aTEIbHbIX u

Jorapu(pMUUECKUX HEPABEHCTB.

O6ocHOBaTh PAaBHOCUJIBHOCTD
NePeX00B.

PemaTte uppanuoHaibHble U
KOMOMHHUPOBAHHbIE HEPABEHCTBA, C
TIOMOIIIBIO PaBHOCHIIBHBIX
MIEPEXO0/I0B.

Hcnonp3oBaTh Tpadudeckue
METO/JIbI U CBOMCTBA, BXOIAIIUE B
ypaBHEHHWE  WJIH  HEPaBEHCTBO
byHKUMNA TS peleHus 3a/1auu.

OmepupoBath TOHSI THSIMH:
KOMIUIEKCHOE YHUCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEIL.

[IpencraBiasiTh KOMIUJIEKCHBIE
yucia B anreOpamveckod  u
TPUTOHOMETPHUUYECKOU (popMme.

BrimonHaTs apupmMeTnieckue
orepalyy ¢ HUMHU.




KOMIUICKCHEIC
4uCia KOOPJIMHATHOMN
MJIOCKOCTH.

[IpuMeHsTh bopmyny
MyaBpa 1 1oiy4arthb NpeJICTaBICHUE
O KOpHSX N-OW CTEIIECHU U3
KOMILIEKCHOT'O YuCJIa.

3HAaKOMHUTBCSL C MpPUMEpPaAMHU
MPUMEHEHUS! KOMIUIEKCHBIX YHCEN
JUISl PELICHUS] TEOMETPUYECKHX U
duznyeckux 3amad.

OnepupoBaTh  NOHATHUSIMH:
HaTypaJibHOE W  1I€JI0€  YHUCJIO,
MHOECTBO HATYpPaJbHBIX U LEJbIX
quCel.

Ucnons3oBaTh MIPU3HAKU
JNETUMOCTU LEJbIX YUCEI; OCTAaTKU
no wmoaymwo; HOH wu HOK
HAaTypaJIbHBIX  YHCEN;  AJITOPUTM
EBknuaa nmns peuieHus 3agad.

3anuceIBaTh HaTypaJbHbIC

quClia B PAa3JIMYHBIX ITO3UIUOHHBIX



CHUCTEMAaX CUUCIICHUS.

OnepupoBaThb MIOHATHUSIMU:
cucrema u COBOKYMHOCTH
YpaBHEHUM U HEPABEHCTB; PEIICHUE
CUCTEMBl  WJIM  COBOKYIHOCTH;
PaBHOCHUJIbHBIE CHUCTEMBI u
CHUCTEMBI-CJIEJICTBUS.

HaxoauTe pemieHust cuctem u

COBOKYITHOCTEM LEBIX
pallMOHANBHBIX, HPPALMOHATHHBIX,
MIOKa3aTCJIbHBIX n
JOTapu(PMUYECKUX YpPABHEHHH
HEpPABEHCTB.

[Ipumenars CHUCTEMBI

YPaBHEHHMU K PELICHUIO TEKCTOBBIX
3a1a4 W3 Pa3InYHbIX oO0racTeit
3HAHUM W PEAIbHOM  KU3HU;

UHTEPIPETUPOBATD MOJTyYEHHBIE
pelIeHus.

Hcnonb3oBaTh uu(poBbIe
pecypchl.

Brei6upats crocob pereHus
pallMOHANbHBIX, HUPPAIOHAIBHBIX,
MOKa3aTeIbHBIX, JIOrapu(PMUUECKUX
Y TPUTOHOMETPUUYECKUX YPAaBHEHUI
u HEPaBEHCTB, COJACPKAIIUX
MOJIYJIA U MTapaMeTphl.

[IpumensTs rpaduyeckue u
aHAJTUTUYECKHE METOJBI TSt
pelIeHUs] YPAaBHEHUN U HEPABEHCTB
C napaMeTpami, a TaKxe
uccienoBanue (QyHKIUN MeTogamMu
MaTeMaTUYeCKOro aHaJIH3a.

Ctpoutb W  HCCIEIOBATH
MaTeMaTUYECKHE MOJIENIU PeabHbIX
CUTyalUuid C MOMOUIBIO yPaBHEHH,
HEPaBEHCTB u CUCTEM c
napaMeTpamu.

MonenupoBarp peabHbIE
CUTYaIluU Ha S3bIKE alreOphl,
COCTaBJISITh BBIPAXKEHUS,
ypaBHEHHS, HEpPABEHCTBA U UX
CUCTEMBbl TI0 YCJIOBHUIO 3ajayH,
HCCIIEIOBATh MOCTPOEHHBIE MOJCIH

C MCIOJb30BAHWEM alllidpara




anreopsl, UHTEPNPETUPOBATH
MOJTy4YEHHBIN pe3yJIbTarT.

[Mpumensts  QyHKIMU 115
MOJECUPOBAHUSL U HUCCIEAOBAHUSA
peaNbHbIX MPOLIECCOB.

Pemate npuknaaneie 3a1auu,
B TOM YHUCJIE  COLMAJIbHO-
SKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH areOphl U
MaTEeMaTUYECKOTO aHaJIn3a.

I'EOMETPUASA

OnpenensaTe MIOCKOCTh KAk
¢urypy, B KOTOpPOH BBITIOJHSACTCS
IJIAHUMETPHS.

Henatp IIPOCTENIINE
JIOTUYECKHUE BBIBO/IBI u3
aKCHOMAaTHKH IUIOCKOCTH.

[IpuBoauTh IIPUMEPHI
peanbHbIX 00BEKTOB, UcAIU3AIUEH
KOTOPBIX  SBJISIIOTCSA AKCUOMBI
r€OMETPHUU.

N3yuars, IIPUMEHATH
IIPUHLIAIIBI IOCTPOCHUS CEYEHUN.

Hcnonbs30BaTh I
IIOCTPOEHHUS CEYEHNUN METOJ] CJIEIOB,
METOJ BHYTPEHHETO
IIPOEKTUPOBAHMS, METOJ MEpEeHoca
CEKYUIEH ITOCKOCTH.

Pemare crepeomerpuyeckue
3ala4d: HAa ONpPEACIICHUE BHUAA
CEYEHUs W  HAXOXKJIECHHE  €ro
TJIOIIAH.

AkTyanuzupoBaTh  (aKThl U
METO/bI IJIAHUMETPUH,
peleBaHTHBIE  TEME,  IPOBOJAUTH
aHaJIOTUH.

Hcnonb30BaTh npu pemieHnn
CIIEAYIOIINE
(akThI u

3a1a4
IJIAHUMETPUYECKHE
METO/IBI:

Teopembr @ameca u 0
MPONOPIMOHATIBHBIX OTpE3Kax.
AJITOPUTM JI€JICHUSI OTPE3KA Ha h
paBHbIX dacten. Teopema Menenas.

PaBHOOC ApCHHBINM

Ouenka
MTUCEMEHHBIX
KOHTPOJIbHBIX padoT.

OtBer
OIICHUBACTCS
«S», ecnu:

pabota
BBITIOJIHCHA TTOJTHOCTHIO;

B JIOTUYECKUX
paccykJIeHUIX 7
O00OCHOBaHUU  PEIICHHUS
HET MPOOEIJIOB U OIITHOOK;

B PCIICHHH HET
MaTEeMaTHIECKUX
(01115 (0) 3 (BO3MOXKHA
oJTHa HETOYHOCTH,
OTIHCKa, KOTOpasi  He
SIBIISICTCSI CJICICTBHEM
HE3HaHUS WITH
HETOHUMAaHUsl  y4eOHOTO
Marepuana).

OtmMmeTka «4y
CTaBUTCS B CJEAYIOIIUX
CIIyJasix:

paborta
BBITIOJIHEHA TIOJIHOCTBIO,
HO OOOCHOBaHMSI  IIIaroB
pelIeHrs] HEeJ0CTaTOYHBI
(ecin YMEHHE
000CHOBBIBATh
paccyKIeHus HE
SBIISTIOCh  CIICIIMAIBHBIM|
00BEKTOM TIPOBEPKH);

JIOTIYIICHBl  OJIHA

OTMETKOM]

[IpoBenen
U€ TMHUChMEHHBIX
KOHTPOJIbHBIX
paboT, YCTHBIX
OIIPOCOB.




TPEYTrOJIbHUK.
TPEYTrOJIbHUK.
TPEYTrOJIbHUK

CBoiicTBO
TPEYTOJIbHUKA.

CBOICTBO OMCCEKTPUCHI YIJIg
TPEYTOJIbHUKA.

CBoiicTBOMEIMaH
TPEYTOJIbHUKA.

[TpuzHaku
TPEYTOJIbHUKOB.

[TonyuaTs npencraBneHus 0o
OCHOBHBIX ATanaxpa3BUTHs
FeOMETPUM KAK COCTAaBHOM YacTH
dbyHIaMEeHTa pa3BUTHUS TEXHOJIOTHH.

Knaccudummponats
B3aMMHOE PACITOJIOKEHHUE NPSIMBIX B
IIPOCTPAHCTBE, WJUTFOCTPUPY S
PUCYHKAMU Y PUBOAS IPUMEPHI U3
pEAIBHOM KU3HMU.

Jloxa3bIBaTh TEopeEMY
CyIIECTBOBAHUM U €UHCTBEHHOCTH
MapaJLICITbHOU PAMOM,|
MPOXOSIIIEN yepes TOYKY
IIPOCTPAHCTBA U HE JIXKAEH Ha
IpyTOl  MpSAMOi; JeMMY O
MIEPECEUCHUN  TUIOCKOCTH  JIByMs
napajuieIbHbIMU PSIMBIMH;
TEOpEMY O TpEX  MHapaulelIbHBIX
PSIMBIX.

JloKka3bIBaTh
CKPELIMBAOIINXCA
TEOpEMY O
MPSAMBIX.

Jloka3pIBaTh TEOpEMY O
paBEHCTBE yIJIOB v
COHAIIPABJICHHBIMU CTOPOHAMM.

OOBSICHATh, 4YTO HA3BIBACTCS
napauieibHbiIM H  LEHTPAJIbHBIM
MPOEKTUPOBAHUEM u KaK
BBITIOJTHSIETCA IIPOEKTUPOBAHHUE
(Guryp Ha IIOCKOCTb.

JloKka3bIBaTh CBOMCTBA
NapajuIeIbHOTO IPOECKTUPOBAHUS.

PaBHOCTOpOHHMM
[IpAMOYTONIBHBIN

CpeIHEW  JIMHUH

1moxo0usy

0

IIPU3HAK
PSMBIX,
CKpELIMBAIOIINXCS

N3006paxkate B mapauieabHON

OIIIMOKA MJIN €CTh JBa —
TpU HEI04ETa B
BBIKJIQJIKaX, PHUCYHKaXx,
yepTexax Win rpadukax
(ecsii 3TH BUABI pabOT HE

SBISUIMCH  CIICIIUAIbHBIM|
O0OBEKTOM MPOBEPKH).
OtmeTrka «3
CTaBHUTCS, CCIIM:
JTOMyIIeHO  OoJee
OIHOW  OIIMOKH I
Oonmee  JABYyX —  Tpex
HEJIOYETOB B BBIKJIAJIKAX,
gepTekax WU
rpadukax, HO
oOydaromuiics o01amgaer
00s13aTeIbHBIMU
YMEHUSMH 110
IIPOBEPSEMON TEME.
OtmeTka «2»
CTaBHUTCS, CCIIM:
JOTYIIICHBI
CYIIIECTBEHHBIC OIITUOKH,
MOKa3aBIIIKeE, qTOQ)
oOy4Jaromuiics HE
obnamaer
00s13aTeITbHBIMU
YMEHHMSIMU IO JAHHOW
TEME B MOJIHOW MEPE.
Homyckaercs
ITOBBICUTD OTMETKY 3a
OpPUTHHAIBHBIN OTBET Ha
BOIIPOC WJIH
OPUTHHAJILHOE  PEIICHUE
3a/1auu, KOTOPBIE
CBUJICTEIIbCTBYIOT 0
BBICOKOM
MaTeMaTHIeCKOM
pPa3BUTUHU
oOy4Jaronierocs; 34
pelieHue 0onee
CJIOXHOW 3ajayu WY
OTBET Ha Oonee

CJIOKHBIN
BOIPOC,ITPEIJIOKECHHBIC




IIPOCKLIUU Pa3HbIE TEOMETPUUECKUE
burypsl.

Pematp
3amadyn = Ha
UCCIIEJOBAHNUE,
PacCIIONIOKEHUEM
IPOCTPAHCTBE.

[IpoBoguTh JIOKa3aTCJIbHBIC
paccyXIaeHus npu pelieHuy
r€OMETPUYECKHUX 3a/1a4, CBSI3aHHBIX
CO B3aNMHBIM PacIoI0KEeHUEM
IPSIMBIX B IPOCTPAHCTBE.

CpaBHUBATh, aHAJIU3UPOBATH
Y OLICHUBATh YTBEPKJICHUS C LIENIBIO
BBISIBJICHHUSI JIOTHYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYKACHUM.

MopnenupoBaTb pEabHBIE
CUTYaIlMH, CBSI3aHHBIC CO B3AUMHBIM
pacIonaoKeHuEM IPSIMBIX
IPOCTPAHCTBE, Ha
rE€OMETPUH.

UccnenoBath MOCTPOEHHBIE
MOZENH c HCIIOJIb30BAHUEM
r€OMETPUUECKUX MOHATUM 7
TEOpPEM, arnrmnapara anreopsl,
I (PPOBBIX PECYPCOB.

Knaccuduruposatsb
B3aMMHOE PaCITOJIOKEHUE IIPSIMOMN U
IIJIOCKOCTH B IIPOCTPAHCTBE,
MPUBOJIS COOTBETCTBYIOIIUE
MPUMEPBI U3 PEATTBHOM KU3HHU.

DopmynupoOBaTh
ONIpENICIICHHE napajuiesIbHbIX]
PSIMOM U TIJIOCKOCTH.

JloKa3bIBaTh
MapajiyIeIbHOCTH
IIJIOCKOCTH;
MapajyIeIbHOCTH
IIJIOCKOCTH.

Pemare  cTepeomeTpudeckue
3a/1a4n BBIYNCIICHUS u
JI0OKa3aTeIbCTBO, CBSI3aHHBIC C
NapajuIeIbHOCTBI0  TPSIMBIX u
TIOCKOCTEMN B IIPOCTPAHCTBE.

CTCPCOMCTPHUUICCKHUC
JO0Ka3aTCJIbCTBO H
CBA3aHHBIC (¢

IIPAMBIX B

B
SA3BIKG

MIPU3HAK 0
pAMOM 15|

CBOWCTBA
MPSMOM 151

Pemars IMPAKTHYCCKUG

oOy4arniemMycs
JIOTIOJIHUTENBHO
BBITIOJTHEHUS UM
00 APYTUX 3aTaHHAM.
Ouenka
OTBETOB.
OtBer
OIICHUBAETCS
«S»,
oOy4Jaromuics:
MIOJTHO
CoJIepKaHHe
B
peayCMOTPEHHOM
IIPOrpamMMONn
y4eOHUKOM;
U3IT0KUIT
Marepual
SI3BIKOM,
UCIIOJIB3YSI
MaTeMaTHYECKYHO
TEPMHUHOJIOTHIO
CHUMBOJIHKY,
ONPEJICIICHHOU
JIOTUYECKOU
MOCJIEI0BATENBHOCTH;
MPaBUIBLHO
BBITTOJTHUIT
YEPTEXKH,
COMYTCTBYIOIIME OTBETY;
noKasai
WJUTFOCTPUPOBATH
TEOPUIO KOHKPETHBIM
IpUMEpaMH,
ee B HOBOU CUTYyaIlu
npu BBITIOJTHEHU
MPAKTHYECKOTO 3aaHus;
MPOJIEMOHCTPUPOB
aJl 3HaHHWE TEOPUU paHee
M3YUYEHHBIX
COMYTCTBYIOIIUX
c(hOpMUPOBAHHOCTH
YCTOWYHUBOCTh
HCIIOJIb3YEMbIX
OTBETE YMEHUMN

OTMETKO
€CI

1Ip

ITOCJIG
KaKHX-+

YCTHBIX

15|
15|

PacKpbLl
MaTepHaa
ooneMe,

H

rpaMOTHBIM
TOYHO

PUCYHKH,
rpadukmu,

YMEHHUE

b5 |

IMPUMCHATH

U
H

TEeM,

b4|

)4|
H




3aJ1a4i Ha MIOCTPOCHHE CEUYEHUN Ha
yepTekax TeTpa’ipa "
napajuiesenunesa.

Pemate crepeomerpuueckue
3a/1a4d, CBSI3AHHBIE C MOCTPOEHUEM
CEYEHUH IIIIOCKOCTHIO.

[IpoBoauTth JIOTUYECKU
KOPPEKTHBIE JIOKa3aTeJIbHbIE
paccyXaeHus pu pelIEeHNN

r€OMETPUUYECKUX 3a71a4 CBA3AHHBIX
C IIapaJJIEIbHOCTBIO TUIOCKOCTEM.
CpaBHUBATHH
aHAJIU3UPOBATH peanbHbIe
CUTyaluH, CBSI3aHHBIC c
[apAJLIETBHOCTBIO PSMOM 151
IIJIOCKOCTH B IIPOCTPAHCTBE;
MOJENIMPOBATh PEAJIbHbBIE CUTYAINH,
CBA3AaHHBIE C  MAPAJUIEIBHOCTBIO
IIPSIMOM U IIJIOCKOCTH B
IIPOCTPAHCTBE, Ha
TrE€OMETPUH.
AkTyanu3upoBaTh (akTbl U
METO/IbI IJIAHUMETPUH,
peneBaHTHBIE  TEME, IPOBOAUTH
aHAJIOTUH.
dopmMyIUpPOBaATH
ONPENENCHUs: TEPHEHIUKYIIPHBIX
MPSMBIX B IPOCTPAHCTBE;
OIIPEACIICHUE MIPSIMOMU,
NEPIEHINKYJISIPHON K TUIOCKOCTH.
Jloxa3biBaTe: JIEeMMY 0
NEPIEHNKYJIIPHOCTH IBYX
MapajuieNIbHbIX MPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBS3U MEXKIY
[1apaJJICIbHOCTBIO MPSIMBIX U UX

SI3BIKE

NEPIECHINUKYJIAPHOCTBIO K
IIJIOCKOCTH.

Jloxa3bIBaTh: TEOpEMY,
BBIPAXKAIOIILYIO IIPU3HAK
NEPIEHANKYJIIPHOCTH MPSAMOU U
IUIOCKOCTH; TEOpEMY 0

CYIIECTBOBAHUM U E€MHCTBEHHOCTHU
IPSAMOM, IPOXOIALLEN Yepes
JTAHHYO TOUKY "
NEPHCHAUKYIAPHON K JaHHOU

HaBBIKOB;
oTBeYal

CaMOCTOSITELHO, oe3

HABOJIAIIUX BOMPOCOB;

BO3MOJKHBI OJ[HA —
JIB€ HETOYHOCTH TPHU
OCBEIIIEHUE
BTOPOCTETIEHHBIX
BOIIPOCOB W B
BBIKJIAIKAX, KOTOpBIC
0OyJaromuincst JIETKO
UCIIPaBUII MOCTIE
3aMeYaHusl.

OtBer
OLICHUBACTCSI OTMETKOH
«4», ecin

YIOBJIETBOPSIET B
OCHOBHOM TpPEeOOBaHHIM
Ha OLEHKY «5», HO NIpH
ATOM UMEET OJIUH U3
HETOCTATKOB: B
W3JI0)KCHUU  JTOMYIIEHBI
HeOoJIbIIIHE TIPOOETIBI, HE
HCKa3UBIIIEE
MaTeMaTU4YECKOe
COJIep’KaHHE OTBETA;

JOMYIIEHbI OJIUH —

JIBa  Hejodera npu
OCBEIIIEHUH OCHOBHOT'O
COJIepKaHUSI OTBETA,
UCIIPaBJICHHBIC ocJe
3aM€eYaHusL;

JOTTYIICHBI
omuOKa uiam 6ojee IByx
HEI0YETOB npu
OCBEILIEHUHU
BTOPOCTEIIEHHBIX
BOIIPOCOB I B
BBIKJIQJKaX, JIETKO
UCITPaBJICHHBIC rocJe
3aMeYaHus.

OtMmeTKa «3»
CTaBUTCS B CJCAYIOIINUX
CITyJasx:

HEIIOJIHO




IIJIOCKOCTH.

N3o0paxaThb B3aNMHO
NEPHEHIUKYJIIPHbIE  TPSIMYIO u
IIJIOCKOCTB.

DopmMyIUpPOBATH CBOWCTBO

NEPHEHANKYJIIpa IO OTHOIIECHHIO K
IIJIOCKOCTH.

[lonyyaTe mnpencraBieHUE O
3HAUEHUU TMEpHeHIUKYIsIpa s
Ipyrux obnacte — Hayku ((pusuka,
DHEPIeTHKA, JIa3EepHBIE
TEXHOJIOTUH), B PEAIbHOW >KHU3HU
(TexHUKa, OKpYyXKarouias
00CTaHOBKA).

Jloka3bIBaTh YTBEPXKIECHUS,

CBSI3aHHBIE C IIPOEKIUEN IPSIMOM HA
IJIOCKOCTh,  HENEPNEHIUKYJIPHYIO
K OTOH IIPSAMOM.

Jloka3bIBaTh TEOPEMY O TPEX
NepPHeHAUKYIIpax U TEOPEMY
oOpaTHyl0  Teopeme O TpEX
NEPIEHINKYIISPAX.

[TonyyaTs npencraBieHue o0
OPTOrOHAJILHOM IIPOEKTUPOBAHUH.

JlokazpiBaTh  TEOpEMY 0
IIPOEKIMU TOYKHU Ha MPSIMYIO.

Pemate crepeomerpuueckue
3a71a4H, CBSI3aHHBIE C
MEPIECHINKYISIPHOCTBIO TPSAMOU U

IIJIOCKOCTH.
Pemarts npuknaaHeie 3a1a4u,

CBSI3aHHBIC C HaXO0XJCHUEM

r€OMETPUYECKUX BEJTUYMH.

Pemate  crepeomerpuueckue
3a71a4M, CBSI3aHHBIE C IPUMEHEHUEM
TEOPEMBI O TPEX MEPIIEHAUKYIISIpax,

HAaXOXJICHUEM PACCTOSTHUN,|
ITOCTPOEHHUEM MPOEKIUM.

CpaBHUBATH u
aHAJIM3UPOBATh  YTBEPXKAECHUS  (
LENbI0  BBISBICHUA JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pACCYXIECHUN.

AHaIU3UPOBATH )51

MOICJINPOBATH HA SA3BIKC I'COMCTPUU

PacKpbITO  COJIEPHKAHUE
Marepuana (coaep:;kaHue

H3JI0KEHO
(parMeHTapHo, HE
BCET/Ia
MOCJIe/IOBATEILHO), HO
MIOKa3aHO o0111eg
MOHMMAaHUE BOIpoca U
POJIEMOHCTPUPOBAHBI
yYMEHHS, JOCTaTOYHBIC
TUTS YCBOCHHS
MIPOrPaAMMHOTO
Martepuania;

HMEJHUCh
3aTpyHEHUS WJIH
JOMYIIEHbl OUIMOKH B
onpeieNICHUN
MaTeMaTH4YeCKON
TEPMUHOJIOTHH,
yepTekax,  BBIKJIAIKaX,
UCIIPaBIICHHbBIC ocJIe
HECKOJIBKUX HABOISAIINX
BOITPOCOB;

oOydJaronuics  Hg
CITpaBUIICS C
MIPUMEHEHUEM TEOPUH B
HOBOW CUTyalUH  IIpH
BBITTOJIHCHU U
MPaKTUYECKOTO 3aJaHus,

HO BBIIOJIHIII
00s3aTEILHOTrO
CJI0KHOCTH IO
TEME;

3aaHus]
YPOBHS
JTaHHOU

Mpyh  JOCTaTOYHOM,
3HAHUM  TEOPETHUUYECKOTO
Marepuasa BBISIBJICHA
HEJIOCTATOYHAS
c(hOpMHUPOBAHHOCTH
OCHOBHBIX  YMEHUH
HaBBIKOB.
OtmeTka «2»
CTAaBUTCSI B CJIEYIOUIUX
clIyJasix:
HE
OCHOBHOE

H

PaCKpBITO
COJIepKAHUE




pEaJIbHBIE CUTYyalluU, CBSI3aHHBIE C
MEPIEHANKYJISIPHOCTBIO NPSMOM |
IJIOCKOCTH; HCCIIEI0BATH

IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE
¥ C UCIIOJIB30BAHUEM aIlllapara Ba
anreOphbl.marepuana;

AkTyanu3upoBaTh (akTbl U
METOJbI IJIaHUMETPUH,)
pENEBAHTHBIC IPOBOJIUTH
aHaJIOTUU.

dopmyIMpOBaThH
OINPENIEIICHUE IBYTPAHHOIO yIUIA.

Jloka3bIBaTh CBOMCTBO
PaBEHCTBA BCEX JIMHEUHBIX yTJIOB
JIBYIPAHHOTO yTJIA.

Knaccupuumposats
JNBYIDAHHBIE YTIbl B  3aBHCHUMOCTH
OT UX I'PayCHOU MEpHI.

dopMyJIMpOBaThH
ONpE/ICIICHHE B3aUMHO
NEPIEHINKYJIAPHBIX TUIOCKOCTEM.

Jloka3piBaTb  TEOpPEMY 0
IIPU3HAKE [EPIEHIUKYJIAPHOCTH
JIBYX TIJIOCKOCTEM.

®opmyJIMpOBATH
(u3 MpU3HaKa) 0
NEPIEHINKYJIAPHOCTA  IUIOCKOCTH,
KOTOpasi NEPIEHNKYJIAPHA MPSIMOM,
0 KOTOPOM TEpPECEKAKTCsl  JIBE
IIJIOCKOCTH, 3T IIIIOCKOCTSIM.

Jloka3piBaTh YTBEpPKIAECHUSA O
€ro  CBOWCTBaX;  TEOpEMY 5|
CJIIEICTBUE U3 HEE O OUArOHAISX
PSIMOYTOJIBHOTO
napajuielIeIuIe1a.

Pemarte crepeomerpuyeckue
3a/1a4n, CBS3aHHBIE v
NEPIEHINKYJIAPHOCTh IPSAMBIX U
IIJIOCKOCTEH, UCIIOJIb3YS]
IJJAHUMETPUYECKUE (akTbI 17|
METO/BI.

IIpoBoauTh
KOPPEKTHBIE
paccyXacHUs

TeMe,

CIICOCTBUC

JIOTUYECKY]
JOKa3aTEIIbHBIC
pu peneHny

IrCOMCTPHUYCCKHUX 3a/da4, CBA3AaHHBIX

y4eOHOTO MaTepHuania;
OoOHapyKEHO

HE3HaHUE 00yYaIoIUMCS

Oosnblel win Hauboee

PKHOM 4acTu y4eOHOro

JOTYIIICHBI
OIHUOKHU B ONIPEACIICHUN
TIOHSTHH, pu
UCIIOJIb30BAaHUU
MaTEMaTU4YECKOU
TEPMUHOJIOTHH, B
PUCYHKaX, 4epTexax Win
rpaduKax, B BBIKJIAIKAX,
KOTOPBIE HE UCITPABIICHBI
nociie HECKOJIbKUX
HABO/IAIIUX BOIPOCOB.




C NEPIEHIUKYISIPHOCTHIO
TIOCKOCTEM.

AHaA3upoBaTh U
MOJIEJIUPOBATH HA A3BIKE TEOMETPUU
pealbHbIE CUTYAllH, CBSI3aHHBIE C
MEPHEHINKYIIIPHOCTHIO NIPSAMBIX U
IIJIOCKOCTEH.

HccenenoBate  MOCTPOCHHBIE
MOJEIM, B TOM 4YHUCIE HU C

HCHOJIb30BAHUEM armapara
anreopsl.

Pemarts npukinaaHbie 3a0a4u,
CBSI3aHHBIC C HaXO0XJICHUEM

r€OMETPUUECKUX BEITUYUH.

PaGotate ¢  ydeOHHMKOM:
3a71aBaTh BOIIPOCHI, JieNnaTh
3aME4YaHusl, KOMMEHTapUH.

AHaIA3UPOBATh pelieHue
3a1a4u.

PucoBatb BBIITYKJIbIE
MHOTOTPaHHUKA  C  33/IaHHBIMH
CBOMCTBaMU; BOCCTaHaBJIMBATh
o0t BUJI BBIITYKJIOTO
MHOIOIPaHHHUKAa IO JBYM  €ro
IIPOEKIUSM.

Jloka3bIBaTh CBOMCTBa
BBIITYKJIOTO MHOTOTPaHHHKA.

PucoBatb BBIITYKJIbIE
MHOT'OI'PaHHUKHU c pa3zHoi
SUJIEPOBOU XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOXHOCTH
MTOJTy4YEHUS pe3yJibTara pu
BAPbUPOBAHUU JAHHBIX.

Jloka3bIBaTh CBOMCTBaA
MPABUIIHHBIX MHOTOTPaHHUKOB.
[InanupoBathb IIOCTPOCHHUE
IIPABUJIBHBIX MHOTOI'PDAHHUKOB HAa
ITOBEPXHOCTSAX APYTUX MMPABUIIBHBIX

MHOTOTPaHHUKOB.
AkTyanu3upoBaTh (akThl U
METO/IbI IUTAHUMETPHH,

PCICBAHTHLIC TEMC, IMPOBOANTD
aHaJIOTHNH.

OHepI/IpOBaTB IHOHATHUAMMU:
BCKTOP Ha IIJIOCKOCTH )4 B




MIPOCTPAHCTBE; KOMIUTAHAPHBIE
BEKTOpbl. [IpuBomuTs  mpumeps
(U3UYECKNX BEKTOPHBIX BEJIMYHH.

OcBauBaTh IpaBuia
BBITIOJIHEHUS JICICTBUI CI0XKEHUS U
BBIUMTAHUS BEKTOPOB, YMHOKEHUS
BEKTOpPA HA YUCJIO.

Jloka3piBaTh IIPU3HAK
KOMILUIAHAPHOCTHU TPEX BEKTOPOB.

Jloka3piBaTh  TEOpEMY O
pa3NioKEHUU JTIO00ro BEKTOpa IO
TpEM JAHHBIM HEKOMIUIAHAPHBIM
BEKTOPAM.

[IpumenaTs IpaBUJIa
BBITIOJTHEHUS ICUCTBUM CIIOKEHUSA U
BBIUNTAHUS BEKTOPOB, YMHOXKEHHUS
BEKTOPA HA YKCJIO IIPU PELICHUN
3a/1a4.

Haxonutsb KOOPAHUHATHI
BEKTOpa B JaHHOM Oa3uce w
CTPOUTH BEKTOP o ero
KOOpJAUHATaM.

BcnoMuuTh OIIpELICIICHUE

CKUISIPHOTO YMHOXEHHUS M  €ro
CBOMCTBA.

Bprauciaste ¢ NOMOIIBIO
CKaJSIPHOTO  YMHOXEHHUS  JIJTUHBI
BEKTOPOB, VyIUVIBI MEXJIy HUMH,
YCTaHaBJINBATh
MEPIEHANKYJISIPHOCTh BEKTOPOB.

AHaM3upoBaTh U
MOJICTIUPOBATH HA SA3bIKE TEOMETPUHU
peaNbHbIE CUTYaAlLIMH, CBSI3AHHBIE C
bU3nIECKUMU BEKTOPHBIMHU
BEJIMYMHAMH.

Hcnonb30BaTh NMpU pelieHUU
3aJ1a4, CBSI3aHHBIX C BEKTOPaMHU B
MIPOCTPAHCTBE, TUIAHUMETPUYECKHE
(baKThl ¥ METOIBI.

CB00OOIHO OTIepUPOBATH
MOHATHSMHU: OoTOOpakeHHUE
MIPOCTPAHCTBA Ha ce0s, TBIKCHUE
IPOCTPAHCTBA, HEHTpaTbHAS,

oceBasi ¥ 3epKajibHasi CAMMETPHH,
napauIeIbHBIA IEPEHOC; PABEHCTBO




u mogodue guryp.

Jloka3bIBaTh yTBEPKACHUS O
TOM, YTO LIEHTPaJIbHAasl, OCEBas U
3epKajbHast CUMMETPUH,
MapajlyICIbHbBIN IEPEHOC ABJISIOTCSA
JIBUKECHUSIMU.

BrimonHsTh mpeobpazoBaHus
nosoous.

OnepupoBaTh HOHITHUSIMU:
npsiMasi ¥ cdepa Ditnepa.

Pematp reoMeTpUudecKue
3a7a4u c VICIIOJIb30BAHUEM
JIBUKCHUM.

Hcnonb30BaTh npu pelieHun
3a/1a4 JABWKECHUS POCTPAHCTBA U
MX CBOMCTBA.

CpaBHuUBaTh u
AHAIIU3UPOBATh  YTBEPKIACHUS C
LEJIbI0  BBISIBJICHUS  JIOTUYECKH
KOPPEKTHBIX M  HEKOPPEKTHBIX
PACCYXKICHUN.

HcenenoBate  ITOCTPOEHHBIE
MOJEIH.

Hcnonp3oBaTh upoBbIC
PECYPCHL.

AKTyanu3upoBatbh (pakTel U
METO/IbI TUIAHUMETPUH,
pElieBaHTHBIE  TEME€, TMPOBOJIUTH
aHaJOTUH.

CBoauTh JIEUCTBUSA c
BEKTOpaMu K aHAJIOTUYHBIM
JIEUCTBUAM C UX KOOPJIUHATAMHU.

BcnomunTh OIpEECIICHUE

CKaJSIPHOTO YMHOXEHUSI U  €T0
cBOMCTBA. BBIUMCIITH C TOMOIIBIO

CKaJSIPHOTO  YMHOXEHHUS  JIJTUHBI
BEKTOPOB, VYIJIbI MEXIYy HHUMH,

yCTaHaBJIMBATh
MEPHEHIUKYJIIPHOCTh BEKTOPOB.
BeiBOIUTH ypaBHEHUE

MJIOCKOCTH U (DOPMYITYy pacCTOSHUS
OT TOYKH JI0 TJIOCKOCTH

Pemarr 3amaum, coueras
KOOPJIMHATHBIA M BEKTOPHBIN
METO/IBL.




[IpoBoauTh JIOTUYECKHU
KOPPEKTHBIC J0Ka3aTeIbHbIC
paccyXaeHus npu pelIeHUH
r€OMETPUUECKUX 3aja4 Ha
IIPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

AHanmu3upoBathb 7
MOJIEJIMPOBATH HA A3bIKE TEOMETPUHU
pealbHblE CUTYyallUW, CBSI3aHHBIC
BEKTOPaMH U KOOPJAWHATAMH.

HccnenoBate  MOCTPOCHHBIE
MOJIEIM, B TOM 4YHCIE€ U C
MCIIOJIb30BAHUEM arnmapara
anreopsbl.

Hcnonp3oBaTh
KOMITBIOTEPHBIEC MPOTPAMMBI.

3HAaKOMHUTBCA C  HCTOpUEH
pa3BUTHUSI MATEMATUKH.

Ctpouth ceueHusl.

Pemate crepeomerpuueckue

3aJgadun Ha J0Ka3aTCIabCTBO
MAaTEMAaTHYCCKUX OTHOMCHHﬁ,
HaXO0XACHUC TrCOMCTPHUUICCKUX

BEJTMYMH (JJTMH, YTJIOB, TUIOMIACH,
00BEMOB).
Hcnonb30BaTh npu peieHun

CTEPEOMETPUYECKHUX 3a7a4
IUIAHUMETPUUECKHUE bakTh u
METO/IBI.

[TIpoBoguTh JIOTUYECKHU
KOPPEKTHBIE JI0KA3aTEIIbHbIE
paccyxacHus npu peLIeHUU
CTEPEOMETPUUYECKUX 3a]1a4.

CpaBHHUBaTH u

AHAIIM3UPOBATH PEATIbHBIC CUTYalluH
U BBUBIISITH BO3MOKHOCTH €€
MOJICITMPOBAHUS HA SI3BIKE
TEOMETPUU

MonenupoBarp pEATBHYIO
CUTYyallMI0 Ha S3bIKE T'€OMETPUMU U
MCCIIEIOBATh MTOCTPOCHHBIE MOJICIIH,
B TOM 4YHCJIC U C HCIOJb30BaHUEM
anmapara anreOpsbl.

Hcnonbs3oBaTh

KOMITbIOTCPHBIC ITPOTPAMMBI IIPpU




pELIEHNH 3a]1a4.

CBo0OoIHO OTIepUPOBATH
NOHATUSMU: 00BEM Tena, 00BEM
IPSIMOYTOJIEHOTO
napajuiesielunea.

dopmynupoBaTh ~ OCHOBHBIE
CBOICTBa 00BEMOB.

Jloka3piBaTh  TEOpemMy 00
00BEMe IPSIMOYTOJIEHOTO
napajuieJienuneaa, CIEICTBUS U3
HEE.

Pa3zpezaTp  MHOrOTrpaHHUKH,
MEPEKIIJIbIBATh YACTH.

Pemate crepeomerpuueckue
3a/1auu, CBSI3AHHBIEC C BHIYUCICHHUEM

o0BEMa IPSIMOYTOJIEHOTO
napaJjIeNeuIe1a, IPU3MBI.
CpaBHuUBaTH u

AHAJIN3UPOBATH  YTBEPKICHUA C
LIEJIBI0  BBIABJICHUSA  JIOTHYECKHU
KOPPEKTHBIX M HEKOPPEKTHBIX
paccyXIcHUMN.

AHanu3upoBaTh 151
MOJEIUPOBATH Ha S3BIKE TEOMETPUU
peanbHbIe CUTYallH, CBI3aHHBIE C

00BEMOM PSIMOYTOJIEHOTO
napaieNenuesa, TIPU3MBI,
MUPaAMHUJIBI.

HccnenoBate  MOCTPOCHHBIE
MOJEIH, B TOM 4YHUCIE U C

UCIIOJIb30BaHUEM amnrnapara
anreopsbl.
BrIBOMTH OCHOBHYIO

UHTETpajbHyl0  dopmyny s
BBIYHCIICHUS 00BEMOB TEII.
Jloka3piBaTh  TEOpeMy 00
o0OBbEME HAKIIOHHOM MpU3MBbl Ha
MIPUMEPE TPEYTOIBHON MPU3MBI U
JUIS1 TPOU3BOJIBHOM MTPU3MBI.
Jloka3piBaTh  TEOpEMy: 00
00BEMeE MUpaMuIbl,
dbopMyIUpOBaThH CIICJICTBUS U3 HEE:
00BbEM YyCEUEHHOU MUPAMUJIBI.
BeiBoguts  dopmyny s
BBIYMCJICHUSI 00BEMOB YCCUEHHOM




MAPAMHUJIBI.

CBo0OoIHO OTIepUPOBATH
MOHATHSIMU: WIMHApPUYECKas
MOBEPXHOCTh, HUIUHIP.

N3yuaTh criocoObI MOTyUYeHUs
LWINHAPUIECKON HOBEPXHOCTH,
LHUJIMHIPA.

N300pakaTh UUIUHIP U €T0
CEUYEHUS IIIOCKOCTHIO.

CB00OIHO OIepupoBaTh
MOHSITUSIMU: KOHUYeCcKas
IIOBEPXHOCTh, KOHYC, YCEUYEHHBIN
KOHYC.

N3yyaTh ciocoObl MOTy4YeHUs
KOHUYECKOU ITIOBEPXHOCTH, KOHYCA.

N300paxkatb KOHYC M €ro
CEYEHUS IIOCKOCTHIO, TPOXOAAIIEH
yepe3 OCbh, U  IJIOCKOCTBIO,
MEPIIEHAUKYJISIPHOU K OCH.

BeiBoguts  popmynbr s
BBIYHCIICHUS OOKOBOM M TIOJHOM
ITIOBEPXHOCTEMN TEJI BPALLICHUS.

Pemats crepeomerpuueckue
3a/a4n, CBSI3aHHBIE C  TEJIAMH
BpALLEHUsI, HAXOXKJAECHNUEM IUIOIIAIN
OOKOBOI 1 MOJIHOM TOBEPXHOCTH,
IIOCTPOCHUEM CEUCHUMU.

Hcnonp30BaTh IpU pELLICHUN
3a]1a4 TUIaHUMEeTpUYecKue (PaKThl U
METO/IBI.

CpaBHuUBAaTH u
AHAJIN3UPOBATh  YTBEPXKIACHUS C
LEJIbI0  BBIIBJICHHUS  JIOTUYECKHU
KOPPEKTHBIX M HEKOPPEKTHBIX
PacCyKICHUMN.

AHanu3nupoBarb "
MOJENIMPOBATh Ha SA3BIKE TEOMETPUHN
peanbHbIE CUTyallH, CBSI3aHHBIE C
KOHYCOM U HHJIMHJIPOM.

HccnenoBate  MOCTPOCHHBIE
MOZENM, B TOM UYHCIE€ H C
UCII0JIb30BaHUEM amnmnapara
anreopsbl.

AkTyanu3upoBaTh (akThl U
METOJIbI TJIAHUMETPUH,




pENeBaHTHbIE TEME, MPOBOIUTH
aHaJIOTHUHU.

CB00OIHO OIepupoBaTh
NOHATUSAMU: cepa u 1map, HEHTP,
paauyc, nuameTp cdepsl U mapa.

Hccnenosatb B3aMMHOE
pacnoiokeHue cepbl U TIOCKOCTH.

DopmMyIUpPOBaTH
OIpPEIECIICHUE KacaTeIbHOU
IJIOCKOCTH K cdepe.

Jloka3piBaTh  TEOpPEMBI O
CBOWCTBE M IIPU3HAKE KACATEIbHOU
MJIOCKOCTH.

BeiBoguts  hopmyny s
BBIYHCIICHUS TITOMIAIU Chephl yepe3
paamnyc chepsl.

Pemiate crepeomerpudeckne
3aJla4uM, CBSI3aHHbIE CO cPepoit u
1apoM, HaXOXJICHUEM  IUIOMIAIH
cdepsl U e€ yacTel, TOCTPOSHUEM
CEUYeHUI cepbl U 1mapa.

AHaA3upoBaTh U
MOJENUPOBATH HA SA3BIKE TEOMETPUU
peanbHbIE CUTYallUH, CBSI3aHHBIE C
mapom u cdepoil.

Pemarts mpocteie 3a1auu, B
KOTOPBIX (PUTYpHUPYIOT KOMOWHAIIUN
TEJ BpalleHUs] © MHOTOIPAHHUKOB.

Hcnonp30BaTh IpU pELLIEHUN
3a/1ay, CBSI3aHHBIX CO cepoil u
1apoMm, MIaHUMETPUIECKUE PaKThl
U METOJIBI.

Pemiate crepeomerpuueckue
3ala4yd, CBSI3aHHBIE C  TEJIAMHU
BpALEHUS], IOCTPOEHUEM CEUECHUI
TeJ BpalleHUs, C KOMOMHAIMSIMU
TeJ Bpall€HUs © MHOTOIPAHHUKOB.

[TIpoBoauTh JIOTUYECKHU
KOPPEKTHBIC J0Ka3aTeIbHbIC
paccyXacHus npu pelIeHnn
FEOMETPUYECKUX 3a/1a4, CBSI3aHHBIX
C HEePIEeHANKYISIPHOCTHIO
IIJIOCKOCTEH.

AHaIA3UPOBaTh u

MOJICJIMPOBATL Ha A3BIKC I'COMCTPUHN




PCAJIBHBIC CUTYyalluHl, CBA3aHHBIC C

MHOT'OI'paHHUKAMHU.
HcenenoBate  ITOCTPOEHHBIE
MOJEIM, B TOM UHCIE U C

UCIIOJIb30BAaHUEM anmapara
anreOphl.

CB00OOIHO OIepupoBaTh
MOHATUSAMU: 00BEM TeJa, TIOIA b
MOBEPXHOCTH.

@opmMynUpOBaTh  OCHOBHBIE
CBOMCTBa OOBEMOB.

Jloka3piBaTh TEOpEMBI: 00
o0béMe 1mwmHIpa; 00 o00bEMe
KOHYca.

BeBogute  opmynbr s
BBIUHCIICHUS O00BEMA yCEUEHHOTO
KOHYCa.

HccnenoBate  MOCTPOCHHBIE
MOJEIM, B TOM 4YHCIE€ U C

UCIIOJIb30BaHUEM anmnapara
anreopsbl.

3HaTh BO3MOKHOCTH
peleHusl 3aJad  Ha TMOCTPOEHHE
LHUPKYJIEM U JIMHENKOM, 0
KIJIACCUIECKUX HEPa3peIIMMbIX
3a/1a4dax.

CB00OOIHO OTIepUPOBATH

MOHSATUSIMU:  IIAPOBOM  CETMEHT,
IapOBOM CIIOU, IIAPOBOU CEKTOD,
OCHOBaHHWE M BBICOTA CETMEHTAa,
OCHOBaHHWE M BBICOTA MIAPOBOTO
CJIOS.

BeiBogute  opmynbr s
HAXOXJCHUS OO0BEMOB IIAPOBOTO
CErMEHTa,  IIApOBOTO  CEKTOpa,
101U CephI.

Jloka3piBaTh  TEOpemMy 00
o0BéMeE 11apa.

Pemiate crepeomerpudeckue
3aJladyi, CBfA3aHHBIE C O00BEMOM

miapa, IapOBOTO CErMEHTa,
IapOBOTO  CEKTOpa,  IUIOIIAJIbIO
cdepsbl.

CpaBHUBaTH

AHUIM3UPOBATH  YTBEPKICHUA  C




LIEJIBI0  BBIABJICHUSA  JIOTHYECKHU
KOPPEKTHBIX W  HEKOPPEKTHBIX
PacCyKICHUMN.

AHanu3upoBaTh U
MOJEIUPOBATH HA SI3BIKE TEOMETPUU
peanbHble CUTYallUH, CBSI3aHHBIE C
00BEMOM niapa, 11apOBOTO
CErMEHTa, IIapOBOI0  CErMEHTa,
IOMIAABI0 CEpHI.

CB00OOIHO OTepUpOBaThH
IIOHATHEM: IIOJOOHBIE TEJa B
MPOCTPAHCTRBE.

Breraucnsare 00bEMBI TEN C
ITOMOIIIBIO OTPEeIeIEHHOTO
WHTEeTrpaa.

Pemate crepeomerpudeckue
3aJ1a4u, CBSI3aHHBIC c
COOTHOIICHUSIMU MEXKTY

IUIOM[AIMU  TOBEPXHOCTEU u
00BbEéMaMHU TOOOHBIX TEI.

[IpoBouTH JIOTUYECKU
KOPPEKTHBIE JI0Ka3aTeIbHbIC
paccyXaeHus npu pelIeHUH

TCOMETPUYCCKUX 3aJ1a4, CBI3aHHBIX
C BBIYHCJIEHHEM OOBEMOB TE C

MIOMOIIIBIO OnpeAeIEHHOTrO
UHTErpa’a, HaXO0XJACHUEM
COOTHOIIEHUSI MEXIY IUIOLIAASIMHU
MMOBEPXHOCTEN 51 o0BEéMaMu
MOAOOHBIX TEI.

AHanusupoBaTh "

MOJCIUPOBATHb HA A3BIKC I'COMCTPUHN
PCalIbHbIC CUTyalllu, CBA3aHHLIC C
o0BbEMaMH U IMOBCPXHOCTAMU TCII,

Ha JI0Ka3aTeNbCTBO U Ha
HaXO0XKJICHUE reOMETPUUYECKUX
BEJINYMH.

Pemate crepeomerpuueckue
3a1a4u Ha JI0Ka3aTeIbCTBO
MaTEeMaTHYECKUX OTHOIICHUH,
HAXOXKICHHUE reOMETPUIECKUX

BEJTUYHH (JJIMH, YIJIOB, IUIOMIAACH,
00BEMOB).

Hcnonb30BaTh Mpu pelieHun
CTEePEOMETPHUUECKUX 3aja4




IUIaHUMETpUudeckre  (akThl u
METO/IBI.

[IpoBoUTH JIOTUYECKU
KOPPEKTHBIC JIOKA3aTEJIbHBIE
paccyXaeHus npu pelIeHun
CTEPEOMETPUYECKUX u
MJIAaHUMETPUUECKUX 3a]1ay.

CpaBHUBATH u

aHAJIM3HPOBATH PEAIbHBIE CUTYAIIU
W BBIBISATH BO3MOXHOCTH €€
MOJEIUPOBAHUS HA A3bIKE
TEOMETPUH.

MopaenupoBath peaBHY IO
CUTyallMl0 Ha f3bIKE T€OMETPUU U
MCCIIEIOBATh MTOCTPOCHHBIE MOJIEIIH,
B TOM YHUCJIE U C HCMOJIb30BAHUEM
amnmnapara ajareOphbl.

Hcnonp3oBaTh
KOMITBIOTEPHBIE TTPOTPAMMBI MPH
peLIeHNH 3a7a4.

[Tonyyars mnpexncraBieHUE O
T€OMETPUM KaK O pa3BUBAIOILIECHCS

HayKe, HCCIIEIYOLIEN
OKPY KaIOIIUA MUP, CBA3aHHOM C
peATbHBIMU 00BEKTaMU,

IIOMOTAIOLIEH PEIIUTh pPEaJbHBIC

JKU3HECHHBIE CUTYAILIMU O POJIH
CTepeoMeTpunmn B pPa3BUTUAN COBPEMEHHDbIX
UHXXEHEPHbIX N KOMIMbHTEPHbIX TEXHOJIOTUN.

BEPOATHOCTDb U CTATUCTHUKA
Hcnonb3oBaTh  JUarpammbl [TonnoTa
Duiepa n BepOAJIbHOE OMMCAHUE TPOJIEMOHCTPUPOBAHHBIX
COOBITHI pu BBINIOJIHEHUH| 3HAHU I 51 YMEHUE
ornepauuii HajJ COOBITUSIMHU. IPUMEHSThH ux npH
OuenuBatb M3MEHEHUE BBIIOJHEHUN
BEPOSITHOCTEN COOBITHI MO Mepe MPaKTUYECKUX 3a/1ay.
HACTYIUIEHMsI Jpyrux  coObITHil B BeinmonHenue
CIIy4ailHOM OIIBITE. IIPAKTUYECKUX 3a/1a4y B
PemaTe 3a1aum, B TOM 4UCIIel COOTBETCTBUH C
C UCTOJIb30BAHUEM NepeBal 3alaHUEM.
CIIy4allHOrO  OIIbITA, dbopmy
CJIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEM.

DopMyJIMPOBATH 5|

nue

[IpoBenen
YCTHBIX

OIIPOCOB,
MUCHbMCHHBIX
KOHTPOJIbHBIX

pabor.




JOKa3bIBaTh KOM6I/IHaTOpHBIC

(bakThI.

Hcnonb3oBath IIpaBUJIIO
YMHOKEHHSI, U3yUYEHHBIC
KOMOMHATOpHBIE (POPMYJIBI IS
TIePEYHCIICHUS JIIEMEHTOB

pa3JIMYHBIX MHOXECTB, B TOM
YHClIe 3JIEMEHTAPHBIX COOBITHI B
CIIy4allHOM OIIBITE.

[Tonp30oBatThes hopmMyInoi u
TpeyroibHukoM  Ilackams — nmns
ONPEAEIIEHUS YUCIIa COYETAHUIM.

[TpumeHnsTH bopmyiry
onHOMa Hrerotona TUTSL
peoOpa3oBaHUs BhIPAKCHUH.

Pa30OuBatb CJIOKHBIE
DKCIEPUMEHTBl HA  OT/AEJIbHbIE
VCIIBITAHUS.

Pemats 3agaun Ha mowuck
BEPOSITHOCTEN COOBITUI B CEPUU
WCIIBITAHUN IO IEPBOTO yCIIEXa U B
cepusaX UcnbITaHUM bepHyiuy, a
TaKXe B ONBITaX CO CIyYalHbIM

BBIOOpOM u3 KOHCUHOM
COBOKYITHOCTH C UCIIOJIb30BAaHUEM
KOMOWHATOPHBIX dakToB "
dbopmysn, B TOM 4HCIie B XOE
MPaKTHYECKOMN paboTHI c
IPUMEHEHHEM CTaHIapPTHBIX
GbyHKIUH.

OcBauBaTh TIOHSITHSL:
Clly4yaiHas BEJIMYMHA,
pacrpenencHue, Tabaua
pacrpeneneHus, auarpamma
pacrnpeneneHusl.

Haxoaute 3Ha4eHUs CyMMBI
U TPOU3BEACHUS CIy4arlHbIX
BEJINYMH.

Crpouth OuHapHbIE
pacrpeneneHuss IO  ONHCAHUIO
COOBITHI B CIIy4ailHbIX OIbITaX.

Crpouth W pacno3HaBaTh
reOMETPUYECKOe U OMHOMHAIBHOE
paclpeneneHus.

Pemarns3amaunna




BBIYUCICHHUC MAaTEMaTHU4YCCKOI' O

0KUJIaHUA.
Crpourtb COBMECTHBIC
pacnpeneseHus.
N3yuatp CBOMCTBA

MaTEMaTUYECKOIO 0KUIAHMSL.

Pemrats 3a1a4u ¢ TOMOILBIO
V3yYEHHBIX CBOWCTB.

[To u3ydyeHusIM Qpopmyiam
HAaXOJIUTh MaTeMaTH4YeCcKHe
OKUJAHUSl CIIyYalHBIX BEJIUYHH,
UMEIOIIMX  TIEOMETPUYECKOE H
OMHOMHAIILHOE PACTIPEECIICHHUS.

OcBauBarb MOHSTHS:
TUcnepceus, CTaHJApTHOE
OTKJIOHEHHE CIIy4anHOMU
BEJIMYUHBI.

Haxomute nucnepcuro 1o
pacupencieHuro.

N3yyaTh CBOICTBA
JUCTIEPCUU.

[To u3ydeHnpM (opmyiaam
HAXOJUTh JUCTIEPCHUIO

OMHOMMAJILHOTO pacupeaciiCHus, B
TOM 4HHUCJIC B XOA€C HpaKTH‘ICCKOﬁ

paboTHI.

Pa3bupate mokazatenbcTBa
TEOPEM.

OcBauBaTb BbIOOPOYHBII

METO/I UCCIICIOBAHUM, B TOM YHCIIE
B XO/I€ IPAKTUYECKON paOOTHI.
OcBauBaThIOHATHS:
reHepanbHas COBOKYITHOCTb,
BBIOOpKA, BHIOOPOYHOE CpEe/IHEE U
BBIOOpOYHAs TUCTIEPCHSL.
BbuuciaTh  BBIOOPOYHBIC
XapaKTEPUCTUKHU U HA KX OCHOBE
OLICHHUBATh XapaKTePUCTUKU
reHepajJIbHON COBOKYITHOCTH.
OcBauBaTh TIOHSITHSL:
CTaTHUCTHYECKasi TUIOTE3a.
OueHuBaTh BEPOSTHOCTH
COOBITUH 151 IPOBEPATH
IIPOCTEUIIINE TUIIOTE3bl HA OCHOBE
BBEIOOPOYHBIX JIAHHBIX, B TOM




yuclie B XOAE€ MPaKTUYECKOU

paboTHI.
3HAKOMUTBLCS  TOHSTHUSMHU:
HeTpepbIBHAS cilyJaiiHas
BEJIMYWHA, HEIPEePHIBHOE
pacrpeneneHue, byHKUIUA
IJIOTHOCTH BEPOSITHOCTH.
Haxoautsb BEPOSATHOCTHU

COOBITHI MO JaHHOW (QYHKIIUU
MJIOTHOCTH.
3HAKOMUTKCS C TTOHITUSAMMU:
NOKa3aTelIbHOEC  paclpe/esieHue,
HOPMAaJIbHOE paclpeiesiCHUE.
Beigenars 10 onucaHuro

Clly4aiiHble BEJIMYMHBI,
pacnpe/ieJieHHbIe o
MOKA3aTeJIbHOMY  3aKOHY, IO

HOPMaJIbHOMY 3aKOHY.

Pa30upate nmpumepsl 3a1a4,
MPUBOSIIUX K TMOKA3aTEILHOMY
pacrpeeseHUI0 U K HOPMaIbHOMY
pacIpeaeneHuro.

BreigensiTe 10 OIHMCaHHIO
CIIy4YallHOT'O  OIbITa  BEJIUYHHBI,
pacrpeneneHHble 10  3aKOHY
Ilyaccona.

Pemate 3amaun, B TOM 4HCIIE
B XO/JI€ IPAKTUYECKON pabOTHI €
MPUMEHEHUEM CTaHIaPTHBIX
(GyHKIUH AIEKTPOHHBIX TaOJIHII.

OcBanBaTbMOHATHS:
KOBapHualus,ko3PpUireHT
KOppEIALUY, TUHENHAS
3aBUCHUMOCTb.

OueHuBaTh XapakTep CBS3U
MEXKy CIy4YallHbIMU BEJIMYMHAMU,
UCXOMsl W3 TPUPOJbI JaHHBIX U
BBIYUCJICHHBIX XapaKTEPUCTHK.

Hcnonp3oBaTe  auarpammsbl
paccerBaHus AIIU300paKeHUS
COBMECTHOT'O pacCCEHUBaHUS
JTAHHBIX.

Haxoaute ko3 duimeHTs
OCH JWarpaMMmbl, BTOM YHCJII€ B

X0JI€ TPAKTUYECKOMN pabOThI C




IpUMEHECHUEM
byHKIHA.

CTaHAAPTHBIX




3.2. TunoBble 321aHNS /151 OLEHKHA OCBOCHUS Y4eOHOH TUCUMIIIHHBI.

3.2.1. KommieKT (poH/Ia OLIEHOYHBIX CPEICTB AJIs1 BXOAHOT0 KOHTPOJIS.

Bapuanr 1
Nel. /Ins oOBEKTOB, YKa3aHHbIX B TaOJHIlE, ONpEAENIUTE, KaKUMHU HUppamMu

OHM 0003Ha4YeHbl HA CXeMme. 3aloJIHUTEe TaONuily, B OTBET 3allUIIUTE

MOCJICI0BATEILHOCTD YETHIPEX 1TUPD.

Jerckas
OOBeKTHI Bankon Kabuner Kyxns
KOMHaTa
Hudpsr
) @ ®
LI\ ¥ |
:—_" N
: 3
R z) \ e
KON (6 O,
|
|
L

Ha nnane m3o0paxeHa cxema KBapTHPHI (CTOpOHA KaKIOW KJIETKH Ha CXeMe
paBHa 1 M). BXoa 1 BBIXOJT OCYHIECTBISIOTCS Yepe3 €MHCTBEHHYIO JIBEPb.

[Ipu BX0z€ B KBapTUPY PaACIIOIIOKEH KOPUAOP, OTMEUEHHbIN Hudpoi 2. CieBa
OT Hero pacnojio)keH OankoH. HampoTuB Bxoga B KBapTHpy pacrojaraercs
COBMEIIEHHBIN CaHy3€J, a CIIpaBa OT HET0 — JETCKas KOMHATA.

['ocTtuHasa 3aHMaeT HaAMOOMBIIYIO MJIOIIAb B KBAPTUPE, U3 TOCTUHON MOMXKHO
nonacTh B kKaOuHeT. B KoHIle Kopuaopa HaXOaUTCsl KyXHs iomiaabio 20 m2.

[Ton B rocTHON TJIAHUPYETCS MOKPBITH MAPKETHOW JTOCKOM JIMHOW 1M u
mupuHoit 0,25 M.

B kBapTHpe poBeAECHBI ra30IPOBO U SJIEKTPUUECTBO.

Ne2. [TapkeTHast JOCKa NPOJAETCS B yIMakoBKax Mo 8 mT. CKONBKO YIIAKOBOK C
NapKETHOM 10CKOU TpeOyeTcsl KyIUTh, YTOOBI MOKPHITH MOJ B TOCTUHOMN?

Ne3. Haiiqure mmomane Kopuaopa (KOpUAOPOM CUYHMTAETCS  ILIOMIA]b

KBApPTHUPLbI, HC 3aHATas KOMHAaTaMH UJIN 6aJ'IKOHOM). OtBeT ,I[aﬁTe B KBaJIpaTHBIX



METpax.
Ne4, Havinute paccrosinue d MEXTy MPOTUBOIOJIIOKHBIMU YTIIAMU JETCKON
d
KOMHAThI B MeTpax. B orBer 3anummre _VFZ .

Ne5. XossmH KBapTMpbI MAAHMPYeT yCTaHOBUTL B KBApTUPE MAMTY A/ rOTOBKM. OH paccMaTpuBaeT Asa

BapuaHTa: ra3oBas NiuMTa WUau 3NEKTPONAnNTKa. LieHbl Ha NAKTbI, AaHHblIE O NOTpe6aeHUn 1 Tapudax onnatbl AaHbl B

Tabmue.

Llena Cpen.pacxon CtouMOCTB raza
rasa /cpell. |/3neKTpo-d2HEPTrun
noTpeo.I.

MOIIIHOCTh
["a3oBas mmTa 44 680 pyo. 1,4 xy6. M/4 6 py0./xKy0. M
DIEKTPOILIHTKA 21 000 py6. 5,8 kBt 4 py0./(kBT-u)

O6mymaB o0a BapmaHTa, XO3SMH PENIWI YCTAaHOBUTH Ta30BYIO IUTY. Yepes
CKOJIBKO 4aCOB HEIPEPBIBHOI'O MCIIOJIb30BAHUS 3KOHOMHUS OT UCIIOJIb30BAHUS ra30BOM
IJIATBl BMECTO DJIEKTPUUYECKON KOMIIEHCUPYET Pa3HOCTh B CTOMMOCTH YCTaHOBKHU

ra30BOU IUIUTHI U AIEKTPOIUIUTKH?

35 3
) 8 5
Ne6. Haiinute 3HaUCHUE BBIPAKCHUS 9
3

3.2.2. KoMIieKT (pOH/1a OLIEHOYHBIX CPEACTB /sl TEKYIIero KOHTPOJIS.

Pazgen 1. Auredpa
Tema 1.1. PazButue nonstus o uncie, CTeneHp U KOpHU
Crenennas pynkuusi. UppannoHaibHble ypaBHEHUS U
HepaBeHCTBa 1 BapuaHT
Al. Pemuthy ypaBHeHHE X (X - 5)=-4

a)dul; 0)4,5; B)4; r)4ul; n) 1.

A2. Pemute HepaBeHCTBO 6x —3 <- 17 — (- x —5)
a)x< 4; 0)x< -4; B)x>-4,; r)x>4; n)x<-1,8.
I Laop 38
A3. Beruucimute 5 6 24
311 3 1L 211

a) 12; 06)3,9; B 12; 4, n) 12.



5 8
a a
A4.TlpencTaButh B BUAE CTENEHU M HAWTH 3HAUEHUE BHIPAXKEHUSA a IIpU a=

6.

1 1
a) 6; 0) 6; B)4; r)-6; 1 6.

AS. IToctpouts rpaduk pyHkuum y = 2x + 1.

B6. B npssMoyronsHOM TpeyrojipHUKEe  rumoreHy3a pasHa 10 cwm, a OJIVH U3
KaTeToB

6 cMm. HaiiTu BTOpOIi KaTer.

a) 4 cm; 0) 16 cm; B) 8 cM; r) V136 em; 1) 10 om.

B7. bank BblIauMBaeT e€xeroaHo 8%  oT cymwmbl BKiajaa. Kakoit craner cymma
yepes roJl, eclii epBOHAYATbHBIN BKIIaJ cocTaBisul 7600 pyOeii?

a) 8208 pyO.; 0) 608 py6.; B) 8200 py6.; 1) 7600 py6.; 1) 8000 pyO.

a ab

C8.Y1pocTuTh BBIpaXeHue a b a b

2 BapuaHT
Al. Pemuts ypaBHeHwue x (x - 4)=-3
a)3ul; 0)4,5; B)3; r1)3ul; n) 1.

A2. Pemute HepaBeHCTBO 5 * (x +4) <2 (4x—95)
a)x<-10; 0)x< -4; B)x>-10; 1)x>10; n)x<-1,8.
G:2 _1):81

7 3 4 2 11
A3. Beruuciautb 35
15 NIl il
14 12
a) 0)1; B) r-1; o) 12. o3
A4.IlpencraBuTh B BUJIE CTENIEHU U HAWTHU 3HAYEHUE BBIPAKEHUS ¢’ npuc=4.

1 1

a)16; 6) 16; B4 1)-16;
AS. IToctpouts rpaduk pyHkumum y = - 2x + 1.
B6. B ipsiMOyroyibHOM TpeyrojibHUKE  TUMOTeHy3a pasHa 10 cwm, a OJTUH U3
kareToB 8 cMm. HaliTu BTOpOi1 Karter.

a) 4 cMm; 0) 6 cMm; B) 8 cM; r) V136 cM; n) 10 cm.
B7. bank BblIU1auuBaeT e€xerogHo 8% OT CyMMBbI BKJIa1a. Kakoy craner cymma
4yepes Tojl, €Clii IEPBOHAYATBHBIN BKIIa ] cocTaBiisin 8600 pyOmneit?

a) 8208 py6.;  0) 688 py0.; B) 9288 py6.; 1) 8600 py6.; 1) 8000 pyo.

Xy _ry

C8.YopocTuTs BeIpakeHHEe x y XV .
2) IIpumep MaTeMaTH4€CKOI0 IMKTAHTA



Bapuanr 1
1. ITorsATHE NEHICTBUTEIHLHOTO YHCIIA
2. CBoiicTBa CTENEHHU C ICUCTBUTEIILHBIM ITI0Ka3aTeiIeM
Bapuanr 2.
1. TlonATHE MPpPALUOHAIBLHOTO YHCIIA
2. CBocTBa KOpHS N-Oi CTENEHU
I BapuanT
3apanwue 1. Beraucnure:

St L P
1) 250 2) =383 19 . 3) 3/1115 dwo 4) (27—3-"3)—2
3apanme 2. Halinute 3HaueHHUe BBIPAXKCHUA.

1
3 4F2§ Kyl 25 d14d 0,5
1) ; 2)5 d* npu d= 64.
1 (Jal  AJd
= : 6 3 6
1) kss  dkor 2){"':"' _':'} + 6o ; 3)\/; 1 \%; ‘/_a 2\/_51 1

3apanue 4. Pemnre ypaBHeHUS:

3aganme 3. YIpOCTUTE BBIPAKCHUS:

1

1) Y12x* 7x 10 4x 5 ; 8 2) 1 tgx cosx O .
— 1
3aganue 5. Cymma JBYX 4nces paBHAa </, a X Pa3HOCTb paBHA v/ .

Haiinure npousseneHne STUX YUCEN.
aganme 6. [Tpy xakom 3HAYEHUU X 3HAYEHUE BBIPAKEHUS

2 2

\/mx /IQ’Z Xn X'\/l’l X

/mx2 /mxnx /nx2

A A A ,raemn , paBHO 2,(3)? 3apanue b | , 0 umeer
7. Ilpy kakoM HauMMEHbIIEM 3HAYEHUU @ypPaBHEHUE

€AMHCTBEHHBIN KOPEHBb HA ITPOMEKYTKE

IIBapuanT
3aganue 1. Boiuuciaure:

I

. 5
D872 2)%81. V6 . 3) 29l 4)(277%y2
3apanme 2. Haiigure 3HaUECHUE BBIPAKECHHUS:

16
w N V. 2527 — L 10p
1) ; 2)4p npu p =4.
3aganue 3. YpocTuTe BBIpaKEHUA:
2
16 ar e Vg
- TV

1) ¢ 13¢% . Da 4 Va1 a a2 ‘al,

3ananue 4. Peminre ypaBHeHUS:
- — —

1) x 2x° x5 1; 2) 1 sinx cosx 0 |



18 14
3aganme 5. CymmMa JBYX 4ncel paBHa~ , @ UX PasHOCTh PaBHA /.

Haitagure nponsBeneHue 3THX YUCEN.
3apanue 6. [Ipy kakoM 3HAUEHUU X 3HAYECHUE BHIPAKECHUS

\/m xz,/m xn x\/n x°

/m X, /W\/n X

\ A

2
,raem n  paBHO 2,(3)?
2x —t a x 0
3amanne 7. [Ipu KaKOM HAMMCHBIIIEM 3HAYCHHH @yPABHEHHE A/ uMeeT
D5

CI[HHCTBCHHBIﬁ KOpPCHb HAa IMPOMCIKYTKCE

NJIN
Bapuanr 1
Al. Berauciure: * 0,0081 16.
1)0,12; )12, 3) 0,6; 4) 3,6.
N
A2. Beraucaure: 8 3
1 2)2: V2 4)0,5.
L
14 64
A3. Borauciure: , 19,
1)-75; 2) 37, 3)93; 4) 131.
i 2 4
A4. Brionuure neicTBus 4 4 545 .
1 1 2 1
4, ; 2)4 5; 3)2 33 4)2 s.
L1
dg C_z

1 1
AS. Cokparute apo0b: cd. dc;
1 1

1 1 1 1
d - c- -
l)c ; 2)ed ; 3) Ldy; - L d, .

B1. Beruuciure: ¥¢ V12 4¥ 12

54.
J
B2. Haiiiure KOpeHb  YpaBHEHUS WIM CYMMY KOPHEH, €CIIM HX HECKOJIBKO
2x 1 2 x.
v 6
— x -
. x, 8 \7 0.
B3. Haiinute HanOompIlee 1meaoe peeHne HepaBeHCTBA
. X Y X5y
B4. Haiinure 3Hauenne  BBIPAKEHUSA o 0 ,€CIIH © 0 —pElIeHuE CUCTEMBI
bl
J Xy 6.
YpaBHEHUH
Bapuanr 2

Al. Beruucnure: ¥ 0,008 64.
1)0,8; 2) 1,6; 3) 0,128; 4)0.4.



J81 V27
A2. Beuuciure:  ¥216

1) 3; 2)9; 3)4,5; 4) 1,5.
1
1 216 ; 9.
A3. Beruncnure: -
1) 3; 2)-21; 3)7,; 4)—11.
3 1 5
Ad4. BrimoyiHuTe n1eHCTBHA 9 ,:9,.
1 2 2 1
- 3_ - -
D9, 2 3)9 % 4) 3
X5 s

1 R

AS5. Cokparure Ipoob: T2 yo

1 1 1 1

X6 YV 6 1 X6 6
T T 11 1
- X~ X
D xs ) s Dy 4y
5 — —
B1. Beruuciure: ’/36 \/46?36\\/46 5/80. N
x 1 ' ——
B2. Haiinure HauOoNbIIMi KOPEHb YPaBHEHUS Tx 5.
(x 2)(x 4) 0
B3. Ykaxute Bce 11eble pelieHnsl HEpaBEeHCTBA \/ xl
. X Y X5y
B4. Haiinure 3HAYCHHE BHIPAKCHUA o 7, ecmm 0 o — PCLICHUE CUCTEMBI
¥ 3
x4,
ypaBHEHUU

Tema 1.2.IToka3aTenpHas u jorapudmudeckas GyHKIIMHA
Tecr nokasarenbHas pyHKUMA
I Bapuanr
B za0anusx Nel —Ne5 u Nel() BblGEpPUTE NPaBUbHBIN OTBET U 3anNULLMTE B 61aHK OTBETOB
1. YKaxuTe MHOKECTBO 3HaUeHHs PyHKIMH Yy = 5"+ 4
1) (05 +e0);  2) (55 +00);  3)(4; +o0);  4) (-00; +o0)
2. Haiinure 4ncio wim CyMMy YnCell 5; -2; 0; 6, BXOAAIMX B MHOXKECTBO

sHaueHuil Gpyrkupn y = 0,1 *7
1)5; 2)3; 3 11; 4)7
1
3. KakoMy NpoMexXyTKy NPUHAIJICKUT KOpeHb ypaBHeHU 0,3 x4 = 119.
1)(-10;0);  2)(-6;3); 3 (3;5); 4 (511
4. Ykaxute HauOOIbIIEE U3 YHCEeI
1

155 2)35; 3026 4¥ss



1

1
5. Vkaxure pemerus nepasencrea 3 * 5 >

1) (-0;9);  2)[-95+0); 3)(-0;-9); 4)[9; +oo)
B 3a0anusax Ne 6-9 oams ceoil omeem u 3anuwiume 6 OJIAHK OMmMeemos
lx 3

6. Perunth HEpaBEHCTBO 4 <1

1
7. Pewmnts ypaBHEHUE 275 = 64

1 le

8. Ykaxxure mpoMeXyTOK BO3pacTaHUs PyHKIHH y=5.

1

3¢ 7

9. Pemnte ypaBHeHUE x 2 =0.

l_sx 16
2
10. Pemyre HepaBeHCTBO  x” 3x 9<0.
1) (=05 3) (4;7); 2) (-125 + o0); 3) (-o0; 12); 4)(3;4)
II BapuanT
B za0anusax Nel — Ne5 u Nel( BblibepuTe NPaBUIbHbIN OTBET M 3anNULIMTE B 61aHK OTBETOB

1. YKaXuTe MHOKECTBO 3HAYeHHs] PyHKIUH Yy = 2%+
1) (-00; +o0);  2) (1; +o0); 3) (-1; +o0);  4)(0; +o0)

2. Haiigure ynciio wim cymmy yuceln -5;  3; 4; -6, BXOAAIIUX B MHOXKECTBO
3HAYCHUH (PYHKITUH y 0,17 3,
1)-5; 2)3; 3) 10; 4)7

3. KakoMy IpoMesKyTKY IPHHAUISKUT KOpeHb ypaBHenns 0,4 ° % = 6,25,
1) (-10;0);  2)(-6;3);  3)(3;5); 49 (55 11)

4. YKaXuTe HAaUMEHBIIIEE U3 YHCEIT
1

1)27; 2) Y81 5 3) 30 4)1
1 x 3

5. VKakuTe peleHns HepaBeHCTBA 7 - <49

1) (-o0; -1];  2) [-1;+00);  3) (-o0; 5]; 4) [5; +o0)

B 3a0anuax Ne 6-9 oams ceoti omeem u 3anuwiume 8 OJ1AHK 0MeEemos
1

6. Pelinte HEpAaBEHCTBO 5 x+7>25 .
1

7. Pemts ypaBHenue 4 ,+=64

8. Ykaxute npoMexyTok yobiBaHusl GyHKIUU Y= .



9. Pemnre ypaBHEHUE x*3x9 = 0.
1

38w 57
10. Pemute HepaBEHCTBO x 2 <0.
D) (-0;-5) (-2;2];  2)[-5;-2) [2;+00); 3)(-0;-5) [2;+00); 4)[-5;-2]
Tect Jlorapugmsl
I BapuanT

log 1 16

B1.Bpuucouts

11 3
B2.BerunciutsS % .

B3.Beranciuts log3135 - log3 20 2log3 6 -

log 1

B4. Boruncmuts  16%° 5 17

BS. Beruuciautp  logoas 0,64 logos10 |
10g0,5 0,125 10g7 64

B6. Beranciaurs log7 2

49
log; —

B7. Haiitu 3HaueHne BbIpAKEHUS b , eciau log7b 2.5
2 3log ¢12°

[og  ©
B8. HaiiTu 3HaueHne BBIpa)KEHUS logs 27 & s :
log 4x log 6 log 20
B9. Pewuts ypaBHeHHE 3 3 CHE

B10. Haiimure kopeHb Win CyMMYy KOpHEHN YPaBHEHUsI, €CJIIM UX HECKOJIBKO
loge (2x 12) loge (x 9) logs x .
II BapuaunT

log 1
B1.Beauciute ;5 27.
1 2 10g31 7

BZ.BLIqI/ICHI/Ile 356 2oe 12 - log 63
B3.Bruuciuth ng ng ) ng .

11 6 log 0,125
B4. Berunciaute 27 57 4% )

B5. Berunciurs 1086144 - logss 576
logs 81 logi 5 2,25

B6. Brranciaurts logs 3 .
log (125m)

B7. Haiitn 3HaueHHE BBIpAXEHUS s , €CIIH logsm 1,5

5 1610g15 75
logis” 81 “fog 15
6

B8. Haiit 3HaueHue BhIpAXKEHUS 75

log (4x) log 3 log 8
B9. Pemute ypaBHEHHE gs( ) ®, 50



B10. Haiinure kopeHb WJIM CYMMY KOpDHEH ypaBHEHHS, €CIM HX HECKOJBKO

logs* (x 15)* 16logs (x 15) |

TeCcT Mo TeMe «PenieHne nNoka3aTeJbHbIX YPABHEHNH U HEPABEHCTB)

Bapuanr 1

Al. Kaxoit hopmyoii 3agaercs GpyHkuus, rpaduk KOTOPoil U300pa’keH Ha pUCYHKE?

V— ;
1y 10 Cos ) 3 IR
A 2. Pemnte ypaBHenue °*  16.
1) —1; 2) 1; 3)7; 4)-7. 0.125
A3. Ykaxute MpOMEXyTOK, COJCPKAIHii KOPEHb YPABHEHHS 2 ; 16.
D (9 11); 2) (9; 10); 3) (3550 4 [0; 3].
»16 20,
A 4. Pemute ypaBHEHHE 8
7 - 7.
— -3-7
1) 3 2)-2; 0.9 3 4) 0.
A 5. Pemre HEpaBEHCTBO ", B
1) 4 3::2)3 45 3)(4;3); 4)(-3;4).
A 6. Haiinute HaubosbIiee 1esioe perieHmue HepaBeHCTBé 2 ¥ 1w,
1) -5; 2)—4; 3)9—3;43 4) 0.
Bl. Pemre ypaBHeHue * * B 0TBeTe YKa)KUTE KOPCHb YPABHECHHS WITH
CYMMY KOpHEH, €ClIi UX HECKOJIBKO.
B2. Haiiagure HauMeHb1IeE LIEJI0e YNCIIO, IIPUHAJIEKAEE MHOKECTBY PELLICHUN
HEpaBeHCTBA ~ °° ==
o S Y
B3. Haiinute Hynu pyskiquuy 0,527 27 .

Bapuanr 2
A 1. Kakoit hopmyinoii 3agaetcst pyHkius, rpaduk KOTOpoidl n300pa’keH Ha pUCYHKeE?

-3t Lk oth &

+ t t t t t t t + + . + + + t + + B



PN
1)y 01 ;2)y3 ; ; 3) 3 4)y 3 :
A 2. Pemute ypaBuenue ‘'t 27.
1) 1; 2) 4; 3)-1; 4) 0.
A 3. YKakuTe IPOMEXYTOK, COACPXKAIIHA KOPEHb YPaBHCHUS
1) ;1 ; 2)(-0,8; 2]; 3) (2; 3.5); 4) [4; 10).
3,

42x 45

381
A 4. Pemute ypaBHEHHE 27
7. 7 . 1. 1

1) 3 2)3 3) 3 4) 3.

A 5. Pemmte Hepapenctso0,3” 03 7

1) 31 7 2)7 1 DL, 4T ).

A 6. Haiinute HanOoJIbIIIEE 1ICJI0C PEIICHHE HEPABEHCTBA Vi 2110 MTREPLE

1) —1; 2)-2; 32‘—25;2 4) -10.
Bl. Pemure ypaBHenme 7 B oTBere ykaxuTte KOpPEHb YpPaBHEHUS UIIU
CyMMY KOPHEH, €CIIM UX HECKOJIBKO.
B2. Haitaure HauMeHbLIEE LIEJI0E YNCIIO, TPUHALIEKAIIEE MHOKECTBY PEIICHUN
204 L
HEpaBCHCTBA 32

B3. Haitaure nynu gyaknuny 2 b dad
TecT 10 TeMaM «Jlorapugmsl. Jlorapupmuyeckne ypaBHeHHsS] 1 HEPABEHCTBA)
Bapuanr 1
Al. Kaxoit hopmyoii 3agaercs GpyHkius, rpaduk KOTOPO n300pa’keH Ha pUCYHKeE?

¥
/;
76543211723 4 5 6 7 8 210

4

i 1S I

=]

1) y 4 2)y 24 3)y logax; 4)y log x.
A 2. Byraucmure 1357 2.
1) 13; 2)9; 3)22; 4) 3.

logo.7 64
A3. Berunciure 10go722 logos44 .
1) 4; 2)-2; 3)8; 4)-6.

log x 2 2.
A 4. Pemnre ypaBHeHHE 3
1) 10; 2)8; 3)4; 4)11.
log x 4.

A'5. Pemmure HepaBeHCTBO 02

1) (0; 0,0016] 2) :0,0016 3)[0,0016; ) 4)[0,016; )



. log x, 6 log S5x.
A 6. Haitnute HanOosbliiee 11ey10e peieHrne HepaBeHCTBa 3 3

1) 2; 2) 3; 3) 4; 4) 1.
x, 4log x 0.
B4. Pemmre ypaBHeHue 2 B orBeTe ykaxxute KOpeHb YpaBHEHHUS

WM CyMMY KOPHEH, €CIM UX HECKOJIBKO.

BS. HaiinuTe npousBeeHre KOpHEH ypaBHEHUs % ° logy (x* 2x).
B6. [Ipu KaKux 3HAYCHUAX x rpaduk GyHknun Y 108 32x 3 jexur Belle
4?
IIPSIMOU Y
Bapuanr 2

A 1. Kakoit hopmymoit 3agaercst hyHKIUsA, Tpaduk KOTOpOH N300pakeH Ha PUCYHKE?
4

! y=x 3
y2 ; 2)y logsx; 3) 2 4)” log,
A 2. Boruuciure 170 17.
1) 17, 2) 10; 3) 20; 4)24.
2log 1 log 1
26 29 .
A 3. Beruucnure loga 256
1 1
1)-0,25; 2) 4; 30, 4) 4.
log x 3 2.
A 4. Pemure ypaBHEHHE >
1)7 2)3 3)11 4)4
log x 2.
A 5. Pemvre HEpaBEHCTBO 07
1) 0,49; 2)[0,49; ) 3)[49; ) 4)(0; 0,49]
log x, 12 log 7x.

A 6. Halimure HanboJbliiee 11ej10e pelIeHne HEpaBeHCTBa o2 02

1) 0; 2) 3; 3) 4, 4)5.
x5log 2x,0.

B1. Pemure ypaBHeHue

C B oTBere ykaxkute KOpEeHb YpaBHEHHS WIH CyMMy
KOPHEH, €CIIA UX HECKOJIBKO.

log x,3
B2.Haiinute cymMmmy KOpHEN ypaBHEHUS gz 2° log x 2

lo 2 3x
B3. IIpu kakux 3HaueHUsAX x rpaduk GyHKUUN Y &0 JIG)KHT BBIIIE IPIMOIN

y1?

Tema 1.3.Tpuronomerpuueckue GopMyibl

«¥Yrasl M UX usMepeHus. OnpeaesieHne CHHYCA, KOCHHYCa, TaHI'eHCA U
KOTAHI'€HCA)

Yacrs I



7

1. 'panycnas mepa yrina 6 pajz paBHa:

1) 150° 2) 330° 3) 210° 4) 420°
2. Touka eIMHUYHON OKPYKHOCTH C a0CIUCCOM -1 COOTBETCTBYET YUCIY:

3
n% 2) ; EE
. sin cos b u

3. Halimure BeIpaxeHue st , €CJIU 2

1 b 2 2 2
1) : )18 3)-10; 41y
4. VI3 naHHBIX YKCeN BEIOEpUTE HAMOOJIbIIEE:

2sin 1,5cos tg 2
13, 2) 6; 3) 6 4 3.
7
5. Opnna u3 TouexkM, N, C, PCOOTBETCTBYET YUCITY 3. Kakas nmeHHo?
X
1) N; M N
2) M;
3) P
Al
6. Pacnonoxure B MOopsiAKEe BO3pacTaHUs qucia a,b,c | ecnm
a cos90, b cos225, ¢ cos360 |
1)b.a,c ; 3)a, b, c
2)b,c,a ; 4)a,c,b .
K 0;—
7. llpuBenure sin 5 K TPUTOHOMETPHYECKON (DYHKITMHN U3 TPOMEKYTKA 2
2 2

l)-sin 5 ; 2)sinl,6 3)sin 5 ; 4) npyroii oTBer.
8. Kakue u3 ycinoBuil MOTYT BBINIOJIHATHCS OJTHOBPEMEHHO:
])sin 1 u; 3)sin 0,3 pmceos 07

sin V8 cos 1 sin ﬁ cos ﬁ
2) 3u 3; 4) 2 U 2.
Yacrs 11

3 4
1. Pa):[I/IaHHaH MCpa ABYX YIJIOB TPCYTOJIbHUKA paBHA u . HaI/IJ:[I/ITe rpagyCHYIO
MCPY KaXXJ10T'0 yIja 3TOoro TpCYl"OJIBHI/IKa
2. CKOJIBKO YMcell Ha IMPOMCIKYTKC 0;3 COOTBETCTBYET TOYKE €AMHUYHOMN OKPY>KHOCTU C OpAMnHaTOM -1.



. sin120
3. Halinure 3Hauenue .

2
. cos
4. Haiiure BCe 3HAYEHHMS X, TIPU KOTOPHIX BHIPAKECHHE X HE UMEET cMbIcia?

5. Paguyc-BekTop TOYKU M €IMHUYHOU OKPY>KHOCTH ITIOBEPHYJICS U3 HAYaJIbHOIO
MOJIOKEHHUSI Ha yroi, paBHbIi 240°. Kakol myTh mpoiiia 3Ta Touka’?

Paznen 2 I'eomerpus (10 kiacc)

Tema 2.1. [IpsAMbI€ U IIIOCKOCTH B MPOCTPAHCTBE

Bonpocsl 10 Teme «AKCHOMBI CTEPeOMETPHH U NMPOCTeHINe CJAeACTBUS U3 HUX»
3ananue 1.0meemsv na npednoxcennvie eonpocel. B karxcoom omeeme 000cHyil
C6010 MOUKY 3peHUs.

1) BepHo i1, 4TO €CJIM KOHIIBI OTPE3Ka JIeXKaT B IAHHOM MJIOCKOCTH, TO U €ro CepeIuHa
JIEKUT B 3TOM IIIOCKOCTH?

2) MoryT 11 JiB€ TUIOCKOCTH UMETh OOIIYI0 TOUKY, HO HE UMETh 001 MpsMOii?

3) Toukad He nexur B iockoctu KMN. HazoBute npsimyto repeceueHust IiockocTei
AMNwu AKM.

4) Haunbl Toukud, B, C u D. I110CKOCTb 0l TPOXOAUT Yepe3 IpsiMyto AB, HO HE TPOXOJIUT
yepe3 Touky C. IIpsambie ADu BC niepecekarorcs B Touke B. CKOJIbKO JTaHHBIX TOYEK
JIEXKUT B INIOCKOCTH 0.7

5) B npoctpancTBe qaHbl npsiMas U Touka. CKOJIBKO Pa3IMUHbBIX TJIOCKOCTEN MOXKHO
yepe3 HUX MpOBECTU?

6) BepHo 11, 4TO €ciu Tpy JaHHBIE TOUKH JIEKAT B OAHOU IJIOCKOCTH, TO OHH HE JIeXaT
Ha OJTHOW MPSIMOK?

7) MoryT 11 Tpu OpsiMble UMETH OOIIYIO TOUKY, HO HE JIEKaTh B OJAHON MJIOCKOCTH?

8) IMmockoctu CBDuEDC nepecekaroTcs 1o npsMoi a. HazoBute aBe TOUKH, JexKaliue
Ha [PSIMOH a.

9) Haubl Toukud, B, C u D. Ilnockocts o mpoxoauT yepe3 ToukuB, C u D, HO HE
poXOouT 4epe3 Touky A. HazoBuTe Tpu W3 HAHHBIX TOYEK, KOTOPBIE MOTYT JIEKATh
Ha OJIHOM MPSIMOU.

10) Tpu npsimbie mepecekaroTcss B Touke 4. Uepe3 HmaHHYI0 TOUYKY HEOOXOIUMO
MPOBECTU TUIOCKOCTh, COAEPKAILYI0 POBHO JBE U3 TPEX NAHHBIX MPSIMBIX. CKOJIBKO
TaKUX MIOCKOCTEN MOKHO MPOBECTU?

11) BepHo 11, 4TO ecnu yepes3 YyeThIpe TOYKU IPOXOAUT INIOCKOCTh, TO TaKas
IIJIOCKOCTh — €AMHCTBEHHAs ?

12) MoryT 11 Tpu npsIMbIE, IEPECEKAIOIINECS B OJTHOW TOUYKE, ONIPEACIISTH B
IIPOCTPAHCTBE POBHO JIBE IIIIOCKOCTHU?

13) [Ipsambie AB, AC uAD He nexat B OIHOM MIIOCKOCTH. ToukaF neXuT B
mockoctu BCD. HazoBuTte nipsamyto nepeceuenus miockocte ABE u BCD.

14) Hanbl ToukuAd, B, C, Du E. I110CKOCTh 0. TPOXOJUT Yepe3 TOUKU A U B, HO HE

npoxoauT uepe3 Touku C,D u E. Cpean JaHHBIX TOYEK HA30BUTE TOUKY, KOTOpAsl HE
MOXKET JIeKaTh Ha IpsiMOi AD.

15) B mpocTpaHCTBE HaHbI J1BE MEPECEKAIOIMECH NPSIMBIE U TOYKA, HE JIe)KaIas
HA Ha OJHOM M3 HUX. CKOJIBKO PAa3JWYHBIX IUIOCKOCTEW, COAEpXkaIIUX BCE TpHU
JaHHbIE (DUTYPBI, MOYKHO TIPOBECTH B MPOCTPAHCTBE?
3aganme 2. 1) Onpenenure yuciao BepIInH, péoep U rpaHeii: a) 5S-yrojlbHON IPHU3MBI,

0) n — yroJbHOU NMPU3MBI.



2) Haitgute uncio quaroHaneil: a) 6-yrojibHOW MPU3MBI; 0) N — YTOJIbHOU MPU3MBI.
Bonpocsl no teme «B3anMHoe pacnosioxkeHne NPAMbBIX B IPOCTPAHCTBeE.
IMapanjeJbHOCTH NPAMON H IJIOCKOCTH.

1) BepHo au, 4yTO 1BE MapaieabHbIe MPSMBIE JIEKAT B OAHON MJIOCKOCTH?

2) MoxeT i1 psimasi, napajijiesibHasl IIOCKOCTH, ePeCceKaTh KaKyl0-JIM00 MpsMYIO
ATOM TIOCKOCTHU?

3) Omnpenenure B3aMMHOE PACTOIOKEHNE MPSIMON a U TJIOCKOCTH O , €CJH a|| b, u
npsiMasi b nepeceKaeTIIoCKOCTh 07

4) Jlana ockocth  *  mnpsaMble a,bu c.  VI3BecTHO, UTO O/{HA U3 JJAHHBIX TIPSMBIX

napayieibHa Iiockoctd B . HasoBute 3Ty  mpsimyto, eciudl| ¢, npsmbie bu ¢
HIEPECEKAIOTCS, a MpsIMast CIIEKUT B TUIOCKOCTH G .

5) IloctaBbTe BMECTO MPOMYCKa CJIOBA «IPSIMOM» HIIH «IUIOCKOCTH» TaK, YTOOBI JAaHHOE
YTBEPXKJIEHHE OBbUIO BEpHBIM: «JIBe MpsiMble, MapaiedbHble HEKOTOPOH . . . ,
napajuieIbHbD.

6) BepHo 511, 4TO eciu 0JiHa U3 JBYX MapalIeTbHbIX MPSMBIX JEKHUT B HEKOTOPOM
IJIOCKOCTH, TO Y BTOPAs IpsiMas JIEKUT B 3TOU IJIOCKOCTU?

7) Moser nu ipsimasi B TPOCTPAHCTBE MepeceKaTh OAHY U3 JIBYX MapaiieIbHbIX
MPSIMBIX, HO HE MIEPECEKATh JIPYTyI0?

8) OmnpenenuTe B3aMMHOE PACTIOJIOKEHHUE MPSAMOM @ U TIJIOCKOCTH 0. , €CJIU B TNIOCKOCTH
0. HE CYIIECTBYET IPSIMOM, IEPECEKAIOIIEN A.

9) Jlana rioCKOCTh = W IPsIMbIE @, by ¢, TPUUYEM JIBE U3 TPEX MAHHBIX MPSAMBIX MapajlIeIbHbI.
HazoBute napauiCJIbHbIC MIPAMBIC, CCIIN MPAMaaa JIC)KUT B IIJIOCKOCTHU

,b|| =, ampsiMast ¢ mepecekaeT MIOCKOCTh

10) [TocTaBbTe BMECTO MPOIMYCKA CIOBA «IPSMash WIH «IJIOCKOCTh» TaK, YTOOBI
JAHHOE YTBEP KJIeHHE ObLIIO BepHBIM: «Eciin HEKoTopas . . . mapajieJbHa KaXI01 13
JIBYX JaHHBIX MPSAMBIX, TO JIAHHBIC MPSIMBIC MOTYT TIEPECEKATHCS.

11) BepHo nu, 4TO ABE NMpsMbIe, MAPAIIIENbHBIE OJTHON IIJIOCKOCTH, MTapaJlIeIbHbI?
12) Moryt nu npsimbieAB uCD ObITh apamienbHbIMU, eciiu psimbie AD u BC
nepeceKaroTcs?
13) Omnpenenute B3aMMHOE PACIONIOKEHUE MPSIMON a U TUIOCKOCTH 0., ecliual| b, b||
0, ¥ IIpsIMAsi @ IEPECEKAETCS ¢ MPSAMOU ¢, JEXKAIIEN B ITIOCKOCTH 0.
14)  JlaHbI TUIOCKOCTH O U , IEpECEeKaloIIuecs Mo NPIMOU a, U PsIMbIE bU ¢, TpUIEM
IBE U3 TPEX JAHHBIX MPSIMBIX napaFem)Hm. Ha3zoBuTte napaiensHbie
HpsIMbIE, eCITH TIpsiMasi b TIapajuielibHa o U IEPEeceKaeT  , a MpsMasi ¢ IMepeceKaeT MpsMyo
b?
15) [TocTaBbTe BMECTO MPOIyCKa CIIOBA «IpsiMasi» WJIM «IUIOCKOCTb» TaK, YTOOBI
JTAaHHOE YTBEpXJeHHEe ObUIo BepHbIM: «Eciu HekoTopas . . . MepecedeHa Tpems

JaHHBIMH IIapAJUICIIbHBIMU IIPAMBIMH, TO JOAHHBIC IIPAMBIC JICKAT B OHHOﬁ
IINTTOCKOCTH».

16) BepHo 511, 4TO €ciu 1B NpsMbIE B TPOCTPAHCTBE HE NEPECEKAIOTCS, TO OHU
napajiyieIbHbI?
17) OnpenenuTte B3aMMHOE PACIIOIOKEHUE MPSAMBIX aub, €ciid IpsMasia JEXKUT B

IUIOCKOCTH O, a IIpsaMasd bnepeceKaeT IINTIOCKOCTB O B TOYKEC, HC nemameﬁ Ha HpﬂMOﬁ
a.



18) [Ipsimast /mepecekaeT mIocKOCTh TpeyroinbHuka ABCB Touke B. HazoBute
MPSIMYI0, CKPEIIMBAIOIIYIOCS C /M COIEPKAIIYI0 CTOPOHY JAHHOTO TPEYTOHHUKA.

19) Onpenenute, BEPHO JIU HA NIOCKOCMU, 8 NPOCMpPAHcmee WIN U Ha NI0CKOCMU,
u 6 mnpocmpancmee JIAHHOE YTBepxkaeHue: «Ecnu aBe pa3iauyHble NpsSMbIE HE
NIEPECEKAIOTCSI, TO OHU MapalIETbHbD.

20) BepHo 511, 4TO ABE NpsiMbIe, apajieIbHbIe OJHOU MITOCKOCTH, MOTYT OBITh
CKPEIIMBAKOIIUMUCS?

21) MoryT 511 B IPOCTPAHCTBE JIBA yIJla C COOTBETCTBEHHO MapajlieIbHbIMU
CTOPOHAMH He ObITh paBHBIMU?

22) Omnpenenute, KaKOK U3 CIy4yaeB B3aUMHOIO PACIIOJIOKEHUS MPSIMBIX aub
HEBO3MOYKEH, €CJIU MpsiMasi a TIEPECEKAETCs C TIPSIMOiA ¢, a b|| c.

23) [Ipssmoyroneank ABCD u TpeyroiabHuk BEC He JexaTr B OJHOM IJIOCKOCTH.

HazoBute mnpsiMmyro, coaepallyl0 CTOpPOHY OJHOM U3 JaHHBIX ¢Quryp u
CKPEIIMBAIOIIYIOCS C IPAIMOUN AB.

24) [locTaBbTE BMECTO IPOIYCKA CJIOBA «IAPAJUIEIBHBD)Y, «IIEPECEKANOTCS» WIIN
«CKpEILMBAIOTCA» TaK, YTOObI JAHHOE YTBEP)KAECHHE ObUIO BEPHO Ha IJIOCKOCTH, HO
HEBEPHO B MpOCTpaHCTBE: «Eciau ABe NpsiMble HE UMEIOT OOIIMX TOYEK, TO OHH . . .».

235) BepHo 511, 4TO 11002 TIIOCKOCTh, COIEpKAIlasi OJHY U3 ABYX CKPEIIMBAIOIINX
NPSIMBIX, IEPECEKAET BTOPYIO MPSAMYIO?

26) VYkaxxkute Bce BO3MOXKHbBIE CITy4au B3aMMHOTO PACIIONIOXKEHUS MPSAMBIX aub,
€CJIM MpsiIMas a JISKUT B IJIOCKOCTH 0, a TIpsiMasi hriepeceKkaeT MIOCKOCTh 0.

27) [Ipsamoyroneauk ABCD u tpeyronbHuk BEC He JiekaT B OJHOM IUIOCKOCTH.
HazoBute Bce mpsiMble, coJeprKalivMe [JBE BEpIIMHbI JaHHbIX (uryp wu
CKpelIMBaroIuecs ¢ npsiMoit AB.

Chopmynupyiite kKakoe-11u00 yTBEPKACHUE O ABYX MPSAMbBIX, HE UMEIOIIUX O0ITUX
TOYEK, KOTOPOE BEPHO B MPOCTPAHCTBE, HO HEBEPHO HA IIOCKOCTU

IIpoBepounasi pabora no teme «B3anmMHoe pacnosioxkeHnue AByX NpPAAMbIX B
MPOCTPAaHCTBE. YT0J MeKAy nNpssMbiMu» Bapuanr 1.

1. Jlaubl mapasuienbHbIe TNIOCKOCTH o 1 3. Uepes Touku A u B tutockoct o JaHbl
napajuielibHbIe MPSAMbIE, epeCceKaroNIre ToCcKocTh B B Toukax Al u Bl.
Havioume A1B1, ecnu AB = Scwm.

2. BepHo, 4TO INIOCKOCTH MapajuIeNIbHbI, €CIU MPsAMas, JEkKaIasi B OQHOU INIOCKOCTH,
napajjielbHa APYrou mIoCKoCTu?

3. JIBe mIockocTH MapajuiesibHbl MeXKIy co0oil. M3 Touku M, He Jiexalieid Hu B OJIHOU
M3 OTUX IUIOCKOCTEM, HM MEXIy IUIOCKOCTSIMU, IIPOBEACHBI JIBE€ IIPsIMbIC,
MePECEKAIOIINEe ATHU IIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
H3BecTHO, uTO MA1=4cMm, B1B2=9cMm, A1A2= MBI.

HatioumeMA2uMB?2
Bapmuanr 2.

1. Otpesku ABu CDnapaninenbHbIX MPSIMBIX 3aKII0OUYEHBI MEXKy TTapalljieIbHbIMU
IIJIOCKOCTSIMM.

HaiioumeAB, ecnu CD=3cm



2. BepHOo 1M yTBEpKIEHHE, UYTO IUIOCKOCTH MapaJJICibHbI, €CJIA JBE IMpSMbIC
JIekKalMe B OJHOU TJIOCKOCTH, COOTBETCTBEHHO IMapajuiesibHbI IBYM MPSMbBIM APYTrOM
MJI0OCKOCTHU?
3. JIBe IMJIOCKOCTH mapayiebHbl MEXIy coOoil. M3 Touku M, He nexaniedl HU B
OJTHOW M3 ATUX IJIOCKOCTEH, HM MEXKAY IUIOCKOCTSIMH, MPOBEICHBI JBE MPSIMBIE,
MEPECEKAIOIINE ATU IUIOCKOCTH COOTBETCTBEHHO B Toukax Al m A2, Bl u B2.
N3BecTHO, uTo MA1=4cMm, B1B2=9cMm, A1A2= MBI.
HaiioumeMA2uMB2
Iepnenaukyasp u HaKJI0OHHAsA. CBOMCTBA NePNEHINKYJIAPHOCTH NPAMOii U
IUIOCKOCTH.
1 BapuanT
Yposens A.
Omeembs nHa npeonoricennvle 60npocwvl. B kaxcoom omeeme 060cHyil c6010 MOYKY
3penus.
1. MoryT 51 CKpeluBarOIINecs MpsMble ObITh IEPIIEHIUKYISIPHBIMU?
2. Kakue mexay coboii Be mpsiMble MEPIEHIUKYISPHbIE K OAHON MJIOCKOCTH?
3. MoryT 11 ObIThH L  oxHOi mIOCKOCTH 1BE CTOPOHBI OJTHOTO TPEYTOJIbHUKA?
4. ITpsmas L x oxmoit u3 JIBYX MEPECEKAIOIIMXCSA MIIOCKOCTEH, MOXKET JIh OHa ObITh
1k Ipyrou

MJIOCKOCTHU?
5. Eciu [Be IIOCKOCTH - K 01HOi OPsIMOi, KAKOBBI OHU MEXKIYy COO0i?
6. CKOJIbKO HaKJIOHHBIX MOHO MPOBECTH U3 OJTHON TOUKHU K IJIOCKOCTH?
7. MOeT 1 yrojl MeXay MpsIMOil U TIIOCKOCTBIO ObITh paBeH 70°?
Yposens B.
Pewume 3a0auu.
8. Ilepexnanuua IIUHON 5 M JISKUT CBOMMU KOHIIAMU Ha JBYX BEPTUKAIbHBIX
CTO0JIOAX BBICOTOM 3 M

1 6 M. KakoBo paccTosiHue MEXly OCHOBAaHUSMH CTOJIOOB?

9. Y3 TOYKM K IITOCKOCTH NPOBEICHBI IBE HAKJIOHHBIE, PABHBIE 5CM U 8 CM.
[Tpoekuus ogHOM U3 HUX HA 3 cM Oomblie Apyroi. Haligute mpoexuuu

HaKJIOHHBIX.
Yposens C.

10.PacctosiHue OT TOYKHM M [0 KaXIOW W3 BEPUIMH MPABUIBHOIO TPEYTrOJIbHUKA
ABCpaBHO 4cm. Haitnute paccrosinue ot Touku Mno minockoctu ABC, eciu AB =
6cm.
2 BapuMaHT
Yposens A.
Omeemb Ha npednosricenHvle 6onpocwl. B karicoom omeeme 000cHyill c6010 MOUKY
3peHus.
1. Kak pacrosnoxeHsl Ipyr K ApyTy pEopa, BRIXOIAIINE U3 OJTHON BEpIIMHBI KyOa?
2. Ecnu ogHa U3 1BYX NMapajyieNbHBIX MPSIMBIX NEPICHANKYIISPHA K TJIOCKOCTH,
OyJzieT U BTOpas mpsiMasi, TOXKe MEePICHIUKYIISIPHA K 3TOM TIIOCKOCTH?
3. MoryT 11 OBITH L k opHolt tockocTH nBE CTOPOHBI TpaNEIUU?
4. YTto Ha3bIBAIOT PACCTOSIHUEM OT TOUKH JO MIOCKOCTH?



5. CKOJBKO NMEPIEHANKYISIPOB MOKHO MPOBECTH U3 OJHON TOUKH K IJTIOCKOCTH?
6. MoxeT i nepneHANKYJIsSIp ObITh JIIMHHEE HAKJIOHHOMW , MPOBEIEHHOM U3 ITOU Ke
TOYKHU?
7. MOXeT i yroJl MeXKy MPsSMOK U TUIOCKOCTHIO ObITh paBeH 120°?
Yposens B.
Pewiume 3a0auu.
8. Kakoil niuHBI HYXHO B3SITh IMEPEKIATUHY, YTOOBI €€ MOXKHO OBLIO TOJIOXHTH
KOHIIAMU Ha JB€ BEPTUKAJIbHBIE OMOPHI BHICOTOM 4 M M 8 M, MOCTaBICHHBIE Ha
paccTosiHuM 3 M OJ[HA OT JIPyTon?
9. N3 TOYKM K IUIOCKOCTU MPOBEACHBI IBE€ HAKJIOHHBIE, OJIHA U3 KOTOPBHIX Ha 6 CM
nnuHHee Apyrou IIpoekuuun HaKJIOHHBIX paBHbl 17 ¢cM u 7 cMm. Halipure ninHbI
HAKJIOHHBIX.
Yposens C.

10. Pacctostnue ot ToukuK 10 Kaxk101 u3 BepiunH kBaapara ABCDpaBHo Scm. Haitnure
paccTosiHre oT Touky Ko miockoct ABC, ecnu AB =3 cm.

O060011eHHbIN TECT JI MPOBEPKHU 3HAHWM 110 TeMe
1 BapuaHnT

Yposens A.

1. Hanmncarb 0003HaUeHNE MPAMBbIX.

2.Hanucatb 0003Hau€HHE OTPE3KOB.

3.Hanucarb 0603HauYeHME YIIIOB.

4 Hanucath 0003HaYeHHUE TIJIOCKOCTEH.

5.CKOJIBKO IIOCKOCTEN MOKHO IMPOBECTH YEPE3 OJIHY MPSAMYIO?

6.CKOJIbKO IIOCKOCTEN MOKHO IMPOBECTH Y€pe3 ABE MapaliesIbHbIE MPAMbIE?
7.CKOJIBKO IJIOCKOCTEN MOKHO IMPOBECTH Y€pe3 JABE MEepeceKaromuecs npsmple?
8. CKOJIBKO TIJIOCKOCTEH MOKHO MPOBECTU Uepe3 JBE CKPEIIUBAIOITUECS TTPsSMbIe?
9. [IpsimMblea u 6 mapalenbHbI PsAMOi c. Kak pacnosioskeHbl Mexay OO0 MpsiMbIe
ang?

10./0Be HJ'IOCKOCTI/I" napajuIesIbHbl OTHOU MpsMoi. [TapanienbHbl U OHU MEXIY COO0M?

11.ITmockocth o B, o ¥y =a, f * y=6. UTO MOXXHO CKa3aTh O MPSIMbIX a U 87

12.V TpeyronpHrka ocHOBaHHE paBHO 18 cm. UeMy paBHA cpeliHss IMHUS
TpPEYTOJIbHUKA?

13.CTtopoHbl OCHOBaHMS Tpanenuu paBHbl 12cM 1 7cM. UeMy paBHa CpeiHsISl TUHUS
Tpanenuu?

14.Y naHHOrO dYeTHIPEXYrOJIbHUKA IPOTUBOIIOJIOKHBIE CTOPOHBI paBHBI U
napajuienbHbl. Jlnaronanu pasHel 15cMm m 13 cMm. SIBisgercs nu 4eThIpEXyroJIbHUK
IPSAMOYTOJIBHUKOM ?

Yposens B.

15. Touku K, M, P, T He nexat B 0JIHOU m1ockocTu. MoryT nu npsimeie KM u PT
nepeceKkarbes?

OTtBeT 000CHOBATH.

16. CxemaTu4HO M300pa3uTh MIIOCKOCTh B BUE Mapasuienorpamma. Bue ee
IIOCTPOUTB OTPE30K AB, HE mapajuienbHbIi ei. Yepe3 KOHIBI 0Tpe3Ka AB u ero



cepeauny M mpoBecTu napannenblﬁj\el MPsIMBIE, IEPECEKAIOIIME IUIOCKOCTh B TOUKAX

Ai,Bm M. HaliTu 1JIMHYy OTpe3Ka 1, ecma AA= 13 m, BBi="7 m.

Yposens C.

17. Janbl 1Be napaieiabHble MJIOCKOCTH U HE JIeKalas Mexay HuMu Touka P. [[Be
npsiMble, MPOXOASAIINE Yepe3 TOUKY P nepecekaroT OJIMKHIOK K TOUKe P MIIOCKOCTh B
Toukax A; u A2, a JalbHIO B TOYKaxX B/ WU B2 cooTBeTCTBeHHO. HailauTe nnunHy
orpe3kaBiB:, ecniu AiA>=6 cmu PA1 :AiB1=3: 2.

2 BapuMaHT

Yposens A.

1.HanmucaTts 0603HaueHNE TIIOCKOCTEM.

2.Hanucatb 0003HaYEHUE MPSMBIX.

3.Hanucatp 0003HaueHHE YIIIOB.

4.Ha3oBuTE OCHOBHBIE (DUTYPBI B TPOCTPAHCTBE.

5.CKOJIBKO IUIOCKOCTEN MOKHO IPOBECTH YEPE3 TPU TOUKU?

6.MoryT 1 npsiMast ¥ MI0CKOCTb UMETh JIBE OOIINE TOYKU?

7.CKOJIBKO MIIOCKOCTEN MOKHO ITPOBECTH YEpe3 MPSIMYIO U HE JIekKAIYI0 Ha HeH
TOYKY?

8. CKOJIBKO MOKET OBITh OOIIMX TOYEK Y MPSIMON U TUNIOCKOCTH?

9. Beerna nn yepes ABE napajuiesIbHbIE IPSIMbIE MOXKHO IPOBECTH INIOCKOCTh?
10.BepHo 11, 94To|| mI0cKoCcTH napauienbtbl, €ClIU IpsMasl, JIeKalas B OJHOM
IJIOCKOCTH, TTapaJlyIEIbHAAPYTOM IIOCKOCTH??

11.ITnockocTth a B, mpsAMasi m JEXKUT B INIOCKOCTH ¢.. BepHO 11, 4yTO npsiMast m
napajijiebHAIOCKOCTH 37

12.V TpeyronpHrka ocHoBaHue paBHO 10 cm. UeMy paBHA CpelHss JIMHUSA
TPEYTOJIbHUKA?

13.CtopoHbl OCHOBaHuUA Tpaneuuu paBHbl 13cM u 4cM. Uemy paBHa cpeaHss JIMHUS
Tpanenuu?

14.BepHo J1n, 4TO €CJIM JIBE CTOPOHBI TPEYTOJIbHUKA MapalIeIbHbI INIOCKOCTH O, TO U
TPEThs] CTOPOHATPEYTOJIbHUKA MMapajliebHa IUIOCKOCTH 07

Yposens B.

15. Ilpsameie EN n KM He nexat B 0qHOM TIOCKOCTH. MoryT nu npsimbie EM u NK
nepecekaTbes?

OTBeT 000CHOBATb.

16. CxemMaTu4HO M300pa3uTh IVIOCKOCTh B BUJE Mapaiienorpamma. Bae ee
IIOCTPOUTH OTPE30K AB, HE mapajuieNnbHbIid ei. Yepe3 KOHIBI 0Tpe3Ka AB u ero
cepeauny M npoBECTHU NapajuiesibHbIE 1}\%{%516, [IEPECEKAIOIINE [NIOCKOCTh B
TouKax A, Bm Mi. Haitu mymmnHy oTpeska 1,ecnin AA=3 M, BBi=17 m.

Yposens C.

17. Janbl 1Be mapasuiebHbIE TNIOCKOCTH M HE JIeXKalllasi MeKJly HUMU Touka P. J[Be
npsiMble, TPOXOASAIINE Yepe3 TOUKYP mnepecekaroT OJMKHIOI K TOYKeP MIOCKOCTh B
Toukax A: u A2, a JalbHIO B TOYKaxX B/ WU B2 cooTBeTCTBeHHO. Hailaute nmunHy
otrpe3ka BiB:, ecnin AiA>=10 cmu PA:1 :AiBi1=2 : 3.

Tema 2.2. MHOTOrpaHHUKHU

Tect mo Teme « MHOTOrpaHHUKW



Bapuanr 1

1. BepHoe yTBepKIeHHE

a) MmapajuieJenuIle]] COCTOUT U3 IIECTH TPEYTOJIbHUKOB;

0) IPOTUBOIIOIOKHBIC TPAHH MapaIeNIeNUIIe/[a UMEIOT OOIIYIO TOUKY;

B) AMArOHaJIM MapasuiesenuIea NIepeceKarTcs U TOUKOUN epecedeHus AessaTcs
MOMOJIaM.

2. KonmyecTBo pedep mecTUyroiabHOM MPU3Mbl

a) 18 0) 6 B) 24 r) 12 n) 15
3.HanmenbIree yucio rpaHeid Mpru3Mbl
a) 3 0) 4 B) 5 r) 6 n) 9

4. He siBnsieTCs NpaBUIIbHBIM
MHOTOTPaHHUKOM a) MPaBUJIBHBIN TeTpa’ap; 0)
MpaBWIbHAS IPU3Ma; B) IPaBUIIbHbBIN
JOICKa’/Ip; T) MPABUIBHBIN OKTaAP.

5. BepHoe yTBepxkaeHuUE:

a) BBIMTYKJIBII MHOTOTPAaHHUK HA3bIBACTCS TIPABWIIHHBIM, €CJTH €T0 TPAHU SBIISIOTCS
MIPaBUILHBIMA MHOTOYTOJIEHUKAMU C OJTHUM U TEM K€ YHUCJIOM CTOPOH U B KaXKJIOH
BEPIIMHE MHOTOTPAaHHUKA CXOJUTCS OHO U TO K€ YUCIIO pedep;

0) mpaBUIBHAS TPEYTOJbHAS MUPAMH/IA U TTPABUIIBLHBIA TETPadAp — 3TO OJTHO U TO XKE;
B) IUTONIaJh OOKOBOH TOBEPXHOCTH IMHUPAaMHUJIbI paBHA IMPOU3BEICHUIO IEpUMETpa
OCHOBaHHMSI Ha BBICOTY.

6. Bricora 60KOBO# TpaHU MPaBUIHLHON TUPAMUIBI, IPOBEJCHHAS U3 €€ BEPIIHUHEI,
Ha3bIBAETCSA a) TUAroHayiblo; 0) MeIMaHol; B) anogpeMoi.

7. CBOMCTBO MUpPaMU/IBI: €CIIN JBE I'PaHU MUPAMUbI IEPIEHANKYISIPHBI OCHOBAHMIO,
TO WX JIMHUS TIEPECEUCHUS SBIIACTCS a) BHICOTOM nMupamMubl 0) anodemMoi mupaMuIbl

B) paJIlyCOM OKPY>KHOCTH, OTTICAHHON OKOJIO OCHOBaHUS

8. Jlnaronaip MHOTOTpaHHUKA — 3TO OTPE30K, COCTUHS IO
a) Mo0bIe JIB€ BEPIIMHBI MHOTOTPAHHUKA;

0) IBe BEpIIMHBI, HE TPUHAAJICKAIINE OJHOU

I'paHy; B) IBE€ BEPIIMHBI, TPUHAICHKAIINE OTHOM

rpanu. Bapuanr 2

1. BepHoe yTBepKieHHE

a) TeTpa’Ap COCTOUT U3 YEThIPEX MapaljieIorpaMMoB;

0) OTpe30K, COEOUHSAIONIMNA MPOTHUBOMNOJIOKHBIE BEPIIMHBI MapauIeIeHIe A,
Ha3bIBACTCSI €T0 TUATOHAJIBIO;

B) Mapajuiesienune; ] MMeeT BCEro MeCTh pedep.

2. KonnuecTBo rpaHen mIeCTUYTOJIbHON IPU3MBI

a)6 0)8 B)10 )12 1)16 3. Haumensbliiee unciio pedep

IIPU3MBI



a)9 0)8 B)7 r)6 )5S
4. He siBnsieTcst NpaBUIbHBIM

MHOTOTPaHHUKOM a) TIPaBUJILHBIN TeTpa’ap; 0)
MpaBWIbHBINA TOACKAd/Ip; B) IPaBUIIbHAS

MUPaMUJIa; T) TPaBUIIbHBIA OKTA3IP.

5. BepHoe yTBepxkacHUE:

a) MPaBUJIBHBIN T0/IEKadIp COCTOUT M3 BOCHMH MPABUIBHBIX TPEYTOJIBHUKOB; 0)
HpaBHHBHLIﬁ TETPAS AP COCTOUT N3 BOCbMU IPABUJIBHBIX TPCYTOJIBHUKOB, B)
IIPABUJIBHBINA OKTa’Ap COCTOUT U3 BOCBMU IIPABUJIBHBIX TPEYTOJIbHUKOB.

6. YceueHHas nupamMua Ha3bIBaETCs MPABUIIBHOM,

€CJIM a) €€ OCHOBAaHUS — IPABUIIbHBIE MHOTOYTOJIbHUKH;

0) oHa MOJyYeHa CEYEHUEM TPABUIIBHOU MUPAMUBI IFIOCKOCTHIO, TApAJLIEIbHON
OCHOBAHMHIO; B) €€ OOKOBbIE T'PaHU — MPSIMOYTOJIbHUKH.

7. CBOMCTBO MUpPaMHUJIbI: €clid OOKOBBIE pedpa MUPaMUIbl PABHOHAKIOHEHBI K
OCHOBAHMIO, TO OHU PABHBI,  BEPIIMHA MUPAMUIBI IPOCKTUPYETCA B LICHTP
OKPY>KHOCTH a) OITMCAaHHOM OKOJIO OCHOBAHUS;

0) BIMCAHHOU B

OCHOBAHHE; B) OCHOBAHUSI.

8.Anodema — 310

a) BBICOTA MUPAMUJIBI,

0) BbICOTa OOKOBOM I'paHU TUPAMU/IBI;

B) BbICOTa OOKOBOI rpaHu MpPaBUIBHOW MUPaMUIbI
Paznen 3 Aareopa (11 kiacce)

Tema 3.1. Tpuronomerpuueckre ypaBHEHUS U QYHKIIHH
I BapuanT

3aganme 1. Pemure ypaBHeHMS:

sin(2x —) = 2cos(x — ) 1
1) 3002 2) 4 ;
cos® Xsin 2 x _‘/E c0s5x cos 4x sin Sxsin 4x
3) 2 2 2 4) 2;
1

5) cos x° 2

3aganue 2. YKa)XuTe HAMMEHBIINHN MOJIOKUTEIbHBIA KOPEHb YPABHEHUS (PE3YIbTAT
MpeACTaBbTE B IPalyCHOMN Mepe).

tg (4x 60) V3

3aganue 3. YKaXuUTe HAaMMEHBIINN HEOTPULATEIBHBIN KOPEHD YPABHEHHUS

sin?x 6sinx 5 0.
3apanue 4. Haiinure kopeHb ypaBHEHUS

6¢c0s ( x) sin 2x

, TIPMHAUIEKALIETO OTPE3KY * .



1

3aganme 5. Pemmre ypaaenns: 1) | 265X o7y 8 X0 ;
2) sin % x 3sin x cos x 2cos’x 0
II BapuanT
3apanue 1. Peminre ypaBHeHUS:
- 3

2sin(x ) V3 cos ( 3x)
1) 6 ; 2) 3 2;
3) sin 2 x cos®x 1; 4) sin 2006x cos 2005x sin 2005x cos 2006x 1

5) 3sin /" =0.

3ananue 2. YKaKUTE HAMMEHbBIIUH MOJO0XKUTEIbHBIN KOPEHb YpaBHEHUS (PE3yIbTaT
MpEeACTaBbTE B ITPalyCHON Mepe).

tg(2x 15) 1,

3aganme 3. Ykaxxute HauOOJbIINN OTPULIATETBHBIN KOPEHb YPaBHEHUS

6sin 2 x 11sin x 4 0-
3ananme 4. Haiinute KopeHb ypaBHEHUA 6cos ( x) sin2x | mpuHaIEkKAIIEro

OTpE3Ky ~ 2 |
1)1 2cos x tgzx 0

3aganue 5. Pemnte ypaBHEHHE: cos” x

2 ; 2sin 2 x sin 2x cos’x 2,5 .

TecT TpUroHoMerpnyecKkue PyHKuun

Bapuanr I

Yactb |

1. Haiigute obnacte 3HayeHnit pyHkuuu  z=3 sin x
1

z= cos 3t
2. Onpenenure nepuo] GyHKIUU: 2

3. SInsiercst mu pyHKLWMS YETHON min HeudTHoit: 2= ~Sint

z=4 cos (t+1)
4. Haitnute HyM QyHKIUU:

z=5sin t+2
5. Onpenenure HanOObIIICe U HANMECHBIIICE 3HAYCHUS (PYHKIHH: .
Yacrs 11
m
. z=3 cos (t- )
1. IlocTpoiiTe rpadux hyHKIUNA 3

Haiinure nns nanHod QyHKIIUN:

1) obmacTh onpeaeneHus;

2) MHOKECTBO 3HAUCHUI;

3) HanbosbIIee U HAUMEHbBIIIEE 3HAYCHUSI, TPU KaKUX 3HAYCHHSIX ¢ IOCTUTAIOTCS;
4) HEeNPEepPHIBHOCTb;

5) nepuog;

6) 4€THOCTH/ HEUETHOCTB;

7) Hyu;

8) MpOMEKYTKH 3HAKOITOCTOSIHCTBA,;



9) mpoMeKyTKH MOHOTOHHOCTH.



Tpuronomerpuveckue ypaBHeHHUsI 1 HEPABEHCTBA.
1 BapuaHT
Al. arccosa MMeeT CMBICI, €CIIH:

T

2

a)a[0;n]; ©6)a [-1;1]; Ba - ; Lna (-1).
A2.PemeHueM ypaBHeHus cosx = 0 SBIIAIOTCA:

N3

T T
a)x= 2+2zxn,n Z; 6)x=nn,n Z; B)x=2+ann Z;r)x=n+2znxn,n Z.

v

A3. Boruucnure: arcsin 0 + arctg
2)0,5: 6) 1; B) r2 .
A 4. YpasHenue 2tgx = -3:

a) MMeeT OfIHO pelleHune; 6) He MMEET peLLIeHNs; B) UMEET fiBa PELLEHNS; ) UMeeT 6eCKOHeYHoe
MHOXECTBO peLleHui.

V3
AS.YpaBHeHue sinx = 2 HWMEET PEIICHHUS:

T T T

. 0 03 03
a)x=(-1) 2zxn,n Z; 60)x=(-1) +2zn,n Z; B)x=(-1) +xn,n Z;
T
L6
r)x=(-1)" +zxn,n Z
B.Pewmnte ypaBHeHUs:

x _ B
a) cos ( 2 7)= 2; 0)sinzx—3cosx—3=0; B) 1 +sinx=0.
C Pemure HEpaBeHCTBA:
1 2
cos 2x —
a) sinx> ; 0)
2 BapuMaHT

Al. arcsinag UMeeT CMBICII, €CJIH:
3

2
a)alO]; 6)a [-L1;  Bal- Lra (L)
A2.PeuieHneM ypaBHEHHSI  COSX = - | ABJISIOTCS:

Nl

T T

2
av= 2+2nxn,n Z; 6)x==nn,n Z; B)X= +xn,n Z;r)x=n+2zxnn Z.
A3. Beruucnure: arcos 0 + arctg 1
3

3 4
a)0,5; 0) 1; B) ; r) -



A 4. YpaBHenue ctgx - 4= 0:

a) UIMeeT OJHO pelieHue; 0) He UMEET PEIICHHS; B) UMEET JIBa PEIICHUS;
I') UMeeT OECKOHEYHOE MHOXKECTBO PELICHUH.
3

, 2
AS.YpaBHeHue sinx = UMEET PeIICHUS:

Tema 3.3. [locnenoBaTensHOCTH
Bonpocwt 011 mamemamuueckozo ouxmanma Jlaiite onpeneneHue
YHCIIOBON MocieaoBareabHocT. [lepeunciaute crocoObl 3a1aHus
rocienoBarenbHocTe. Kakue nocineqoBaTeibHOCTH Ha3bIBAKOT
orpanndeHHbIMU? CHOpMYITHPYHTE ONPECICHHE PEIeiia YUCIOBON
nocneaoBarenbHOCTH. ChopMynupyiTe HEOOXOAUMBIE YCIOBHS
CXOOUMOCTH nocaeaoBaresbHocTu. ChopmynupyiiTe 10CTaTOYHBIE YCIOBUS
CXOUMOCTH nocieaoBarenbHocT Jlaiite onpenenenue npeaena GyHKIUH B
TOYKE.
[lepeuncnuTe OCHOBHBIE TEOPEMBI O Mpesenax GYHKINU B TOUKE.

Paznen 4 I'eomerpusn (11 xiaacc)

Tema 4.1. BexTopsl B IpoCTpaHCTBE

MeTo1 KOOpIMHAT B IPOCTPAHCTBE

I BapuanT
3amanue 1. Yipocrure Beipaxenne: AB+MN+BCFCA+POYNM -

P ad
3aganue 2. Ha npsimoii B3siTe Touku A, B, M Tak, uto IMA[:MB[=4 ) . BblpaBI/ITe
BEKTOp /B 4e€pe3 5’
3aganme 3. ToukaK — cepenuna pedpa B:B napaimenenunena ABCDA1BiCiD..
Pa3fokuTe BEKTOP D;K 110 BEKTOPAM ia=Dy A1,  b=D:1Ci “e=DiD

I‘?

II BapuaunT 0. ¢
3ananme 1. Jlana tpeyroasHast npusma ABCA:BiCi. YKaXuTe BEKTOP , HA9aIIo0 1

KOHELl KOTOPOT'O SABJIAIOTCS BEPIIMHAME IPU3MBI, TAKOM, UTO  AA+B; C2x=BA _
3aganue 2. OcHOBaHUEM NUpaMuAbl ¢ BeplIMHONO ABISIETCS  MNapajuieorpaMm

o

D

ABCD, nuaroHaim KOTOpOro Tepecekarotcsi B Touke M. Pasnoxure Bexropsr P

g s Pt dad L=
1 1 ' 1 ) 1
./ - ./

. OM 0 BEKTOPAM  a=0A . b=0B M c=0C

BiM 2
mesic
3aganue 3. B xy6e ABCDA:B:C:D: W3BECTHO, UTO 1 , MCq=
Beipasurte BekTop ATl 4yepe3 BeKTOPHI, “hea .;;a=l}\'bl , 1
I BapuanT X
3ananue 1. Jlana tpeyroasHast npusma ABCA:B:Ci. YKaXuTe BEKTOp , HA9aJIo 1

ﬁ
KOHEI] KOTOPOTO SABJIAIOTCS BEPIIMHAMMU NMPH3MBI, Takoii, uto AC1-BB1 +x= AB -



3aganme 2. Touka K — cepeauna pe6pa BiCi ky0aABCDA:B:CiD,. Paznoxute

o~ N
v o o o ~ev
ic= AA

BEKTOD o nexropan Ca=AB ,  b=AD , 1 ¥ HaliNTe JUTHHY 3TOTO
BEKTOpa, eclii pedpo Kyda paBHO 1. KD=3 A K
3aganme 3. B napamienenunene ABCDA:B:CiD: U3BECTHO, UTO 1 L, MC
= 2BM. s
BrIpasute BEKTOp K\ 4Yepe3 BEKTOphl 1,  Tb=AB o
III BapuanT

“x
3aganmue 1. Jlana tpeyronbHas npusma ABCA1B1CI1. YKakuTe BEKTOD , HaJajio u
- o~ i
KOHEIl KOTOPOTO SBJISAOTCSA BEPIIMHAMHU MIPU3MbI, TAKOM, 9TO AC+ " -BBAx=AB .

3aganme 2. Touka K — cepeauna pebpa BiCi Ky0aABCDA:B:CiD,. Paznoxute

i O
roa o [ o ~ev
o= AA

BEKTOP Ko pexropav ca=AB ,  b=AD ' 1 ¥ HAMWUTE JUIMHY DTOTO
BEKTOpa, eclii pedpo Kyda paBHO m1. KD=3 A K
3apanue 3. B nmapannenenunene ABCDA:B:CiD:  W3BECTHO, YTO 1 L, MC
= 2BM. B - o B
BeIpaszure BeKTOp i 4yepes BekTopel Ty Sy
«/lelicTBMSI HAl BEKTOPAMHU € 32/IaHHBIMM KOOPAMHATAMM
I BapuanT -

1. Haiiaurte KOOpAMHATHI BeKTOpa 4s  , ecinu A( 5; -1; 3), B (2; -2; 4).

2. JlaHbI BEKTOPBI b {3, 1,' _2} 51 ':.30{1, 4,'_3} . HaﬁILHTe |26-(‘:C| .

3. U3o0pasure cucremy koopaunar  OXyz — u nmocrpoiite ToukyA (1; -2; -4). Haiigure
pacCTOSTHUE OT 3TOM TOUKHU 10 KOOPAMHATHBIX IIIOCKOCTEM.
II BapuaHT (IOBBILIEHHOTO YPOBHS)

1. Cepenunsbl ctopoH TpeyroiabHuka ABC umerot koopaunatel: M (3; -2; 5), N (3,5; -1;
6), K (-1,5; 1; 2). Haiinure koopiMHATHI BEPIIUH TpeyroyibHuka ABC.

2. Jlanbl Toukud (-2; 1; 2), B (-6; 3; -2). Haiinure Ha ocu anruikat ToukyC,
paBHOYAANEHHYIO OT TOUEK 4 U B.

3. Ucnonw3ys koopauHatsl TouekA, B 1 C 13 IepBOro 3aaHus, HauJUTe MIOIA b
TpeyroiabHuka ABC.
Tema 4.2. {unungp, konyc u map. O0beMbl Tel
IIpoBepounasi padora mo teme
«"eoMeTpuYecKne TejIa U MOBEPXHOCTH

1. OceBoe ceueHne NWIMHAPA — KBAAPAT, JJIMHA JUArOHAIA KOTOPOro paBHa 36 cMm.
Haiiaure pagnyc OCHOBaHUS LUIIMHAPA.
2. [Tnomaab OCEBOTo ceYeHUS MWIMHAPA 127 IM?, @ IUTOIA b OCHOBAHHS
paBHa 64 nv”. Haiiute BBICOTY LIFUTHHIpA.

3. Otpe3ok CDpaBeH 25 cM, €ro KOHIIbI JIEKAT Ha Pa3HbIX OKPYKHOCTSIX OCHOBAaHMS

uunHapa. Haiinure paccrosHue ot otpe3ka CD 10 OCHOBaHUS LMJIMHJIpPA, €CIU €ro
BbICOTA 7 CM, a AUAMETP OCHOBAHUS 26 CM.



. Beicora konyca paBHa 4 V3 CM, a yTOJI IPH BEPIIMHE OCEBOTO CEYCHHsI paBeH "

. Haliaure miomans OCHOBaHUS KOHYCA.

. Paanyc ocHoBaHust KOHYCa paBeH 7 \/2 cM. Halinure HanboIbIIyI0 BO3MOXHYIO
IUIOLIAb OCEBOTO CEUEHHUs JAaHHOTO KOHYcCa.
Otpesok DE — xopJa OCHOBaHUs KOHYCa, KOTOpasl yAajieHa OT OCH KOHyca Ha 9 cMm.

KO — BricoTa KoHyca, mpuuém KO = 3V3 cwm. Haiinure paccrosaue oT TOYKHO
(LIeHTp OCHOBaHMS KOHYcCa) JI0 IIOCKOCTH, Mpoxosiieit uepes Touku D, E u K.
Cdepa npoxoaut uepes BepiinHbl kBajgpara CDEF, ctopoHa KOTOporo pasHa 18 cwm.
Haiinute paccrosinue ot nentpa chepsl — ToukuO 10 TIOCKOCTH KBaApaTa, eCiu

paauyc cepsl OF o6pa3yeT ¢ MI0CKOCThIO KBaJpaTa yro, paBHbIN

MK

8. Croponbl Tpeyrojbuuka MKNkacatorcs niapa. Haipure paguyc mapa, eciu
cM, MN = 13 cm, KN = 14 cm u paccTosiHue oT 1ieHTpa mapaO ao

wiockoctd MNKpaBHO \6 cwm.

. Haitaute momans cdepsl, paanyc KOTOpoi paBeH 6 cM.
IIpoBepounasi padora mo teme
«O0beMbl U NIJIOIIAIN MOBEPXHOCTEN reOMeTPUYECKUX TeJ»
I Bapuanr
3apanue 1.Kupnuu wumeer QopMy MNpSAMOYroJIbHOTO TapajuieNienuneaa C
u3MepeHussmMu 25 cMm, 12 cm u 6,5 cm. [TnotHocTh Kupniuua paBsa 1,8 r/cm3. Halinure
€ro Maccy.
3apmanue 2.0cHOBaHME NPSIMOM MPU3MBI — MIPSIMOYTOJBHBIA TPEYTOJILHUK C KATETOM
6 cM u octpeiM yriioM 45°. O0béM mpusmel paBeH 108 cm3. Halinure mioimans
MOJIHOM MOBEPXHOCTU MPU3MBI.
3apanue 3.0ceBbIM CEUEHMEM LIWJIMH/PA SBISIETCS KBAJApaT, AMaroHajb KOTOPOTO

paBHa 8 V2em. Haiigure 00BEM IIHTHHIPA.

II BapuanT

3aganme 1.M3mepenHnst npsMOYyToIbHOTO Mapajiesenuneaa paBHsl 2,5 cM, S cM U 6
cM. Haitnute pedbpo kyba, o0bEM KOTOpOro B JiBa pa3a Ooibliie 00bEMa JTAaHHOTO
napajuIeIIeIuIea.

3aganme 2.0cHOBaHMEM MPSIMON MPU3MBI SIBISIETCS POMO CO CTOPOHOU 6 CM U YIJIOM
60°. MeHbllee U3 TUATOHAIBHBIX CEYEHHUM MPU3MBI ABISIETCSA KBaapartoM. Halnure
O00BEM MPU3MBI.

3apmanue 3.0ceBbIM CEUEHUEM IMWIMHAPA SIBISAETCS KBaapaT, AUAroHallb KOTOPOTO

paBHa 6 \/2 cM. Haiinure 00bEM UIUHIpA.
Pa3pen 5 DiaeMeHTHI aHAJIN3A
Tema 5.1. IIponsBonnas

1 BapuaHT

Yposens A.

Al. Haitnure f '(4), ecnu f(x) = 4 NS
1) 3; 2)2; 3) -1; 4) 1.

COoSs x

A2. YkaxuTre npou3BoaHy0 GpyHkimn & <



X3 X3

1)2x sinx ; 2)2x sinx ; 3) _35inx ; 4)_3 sinx |
x 3
. y x 4 .

A3. YpaBHeHHe KacaTelbHOU K rpaduky GyHKUIUN B TOUKE ¢ abCIHCCOit
Xo= -3 UMEeT BUJ:

1)y Tx 13 2)y Tx 15 3)y Tx 15 4)y 7x 13 |

A4. Teno nBuxeTCS MO OPSIMOU TAK, YTO paccrosine S(B MeTpax) OT HEro Jo
TOYKHU B 3TON NPSIMONNU3MEHSAETCS 110 3aKOHY S(t) 3t* 12t 7 (¢t — BpeMst IBHIKCHHUS

B CeKyHJax). Uepe3 CKOJIbKO CEKYH/I TIOCJIe Hadaa ABMKEHUSI MTHOBEHHAs! CKOPOCTh
Tena OyneT paBHa 72 m/c.

1) 16; )15,  3) 14; 4) 13.
Yposens B.
BS. Ha pucynke nzo0paxeén rpa@uknporu3BOIHON HEKOTOPO PyHKIIUH y ),

3aJJaHHOW HA
npoMexyTke ( - 3; 3). CKobKo Touek MakcuMyma umeeT pyukius /() Ha

TOM IIPOMEXKYTKE?

LT LT [ T e T 1
ot —;‘ -_.T.___:. el 1.._.7ﬁ...___;._._‘_,_,,_}d,,,v, ,
TN
B6. Haiinure yriosou ko3 uImeHT  kacateabHOM K rpaduky byHKUIMN
. . Sfx x4, 3y :
B7.Haiinute nponsBoaHbie GyHKINHA: a) ; 0)y 3e 2sinx |
Yposens C.
C8. 2Ha%m/ne CyMMYy  TaHT€HCOB yTIJIOB HAaKJIOHA KacaTelbHBIX K  mapabose
X
Y B TOYKAX MEPECCUCHUsI MapaboIibl ¢ OChIO abciucc.
2 BapUaHT
YpoBeHb A. _ 3
Al. Haiimure f (16), ecin f{x) =8 /x
1) 3; 2)2; 3)-1; 4 1.
A2. YKaKHTe TPOM3BOIAHYIO (DyHKIIUH 3g(x) X sinx 3
X X
1)2x cosx 2)2x cosx ; 3) _3cosx ; 4)_3cosx .

x 3

y
A3. YpaBHEeHME KacaTenbHOU K TpaduKy QyHKITUN x 2 B TOUKE C aOCIMCCOH Xo
= -3 UMeeT BU:

l)y 5x 23 ; 2))/ 5x 21; 3)y 5x 23 ; 4)y 5x 21,



A4. Teno nBuxercs r;go IIPSAMOM TaK, UTO PACCTOSIHUE OT HAYaJIbHOW TOYKHU
t

HU3MEHSETCS 110 3aKOHY T2 (M), Toe ¢ — BpeMms JBVKCHUS B CEKYH1aX.
Haitgute ckopocTh Temna yepes 10 cexyH1 mocie Havayia IBUKEHUS .

1) 10; 2)9;  3)8; 4) 7.
Yposens B.

v/ ()

BS. Ha pucynke n300pak€H rpauKIpon3BOJHON HEKOTOPOU (DYHKIIMH

3aJIaHHOM Ha MPOMEXKYTKe ( - 2; 2). CKOJIbKO TOYEK MUHUMYMa UMeEeT (QyHKITUS
(x)

f* " Ha 3TOM IpOMexyTKe? .

BEERERL NN N

B6. Haiigute yrioBoi ko3 pHUIMEHT KacaTeNbHOW, TPOBEACHHON K rpapuKy (QyHKIIHH

yx 2x* X 1 pToukeXo 1.

. . X 4x 7
B7.Haiigute npousBoanbie GyHKIUH :a) / 3y 6) y x1g3x
Yposens C.
C8. Haiinute cymmy YIJIOBBIX KO3(QUIIMEHTOB KacaTelbHBIX K mapaboie
yx24
B TOYKaX IepeceueHus napadosl ¢ ocbio adbciuce. Tema 5.2.
. . IIOCTPOEHHUIO
[TpumeneHnne mporu3BOIHON K UCCIEAOBAHUIO (DYHKIIMI U rpa@uKOB
1 Bapuaunr
Yposens A.

A1. CKOJIBKO HHTEPBAIOB yObIBaHHS HMeeT ByHKIHs f{X) = x> — 3x? A.
1. 5.2. B. 3. T". Hu ogHoro

A2. CKOJIBKO KPUTHYECKHX TOYeK nMeeT GyHKIms f{x) =x° — 9x* + 15x?

A.2.B.1. B. 3.T. Hu oznoii A3. 3uaueHue GpyHKIMN y =—x" + 4x +2 B
Touke MakcuMmyMa paBHO A. 0. 5.2. B. 6. I'.8.

Ad4. Toukoii MakcuMyMa GyHKIHH f{x) = 16x° + 81x* — 21x — 2 sBisieTcs A.
-1.53,5.B.-3.T.-35.

Yposens B.

B5. Jlana dynkimsf(x) = x° — 3x — 6. Haiiiute npoMexyTKH BO3paCTaHHS 1
yObIBaHUS (PYHKIIUH.

Yposens C.

C6. Uccreyiite ¢ TOMOLIBIO TIPOM3BOLHON BYHKLUHIOfNX) = X° — 3x” — 9xH mOCTpOiiTe
e€ rpaduk.

2 BapuaHT

Yposens A.

A1. CKOJIbKO HHTEPBATIOB BO3PACTAHHS UMeeT GYHKImsS f{x) = x> — 3x72

A. 1. b. Hu ognoro. B.2. TI.3

A2. CKOJIbKO KPUTHYECKHX TOUEK uMeeT GyHKIms f{x) =x° — 6x + 9x



A.Huonnoi. b.3. B. 1. I'. 2.

A3. 3nauenue pyHKIuH y = 2x2 - 8x + 11 B TOUke MUHUMYyMa pPaBHO

A.0.b.5.B.2.T'.3.

A4. Toukoit MuHuMyMa QyHKUUU f(x) = 16x3+ 81lx2 —21x—5  saBmsercs...
1

A 8. b25. B.-3. I'.-1.

Yposens B.

B5. Jlana dynkims f{x) =x° - 3x + 2. HaiiiuTe mpoMexyTKi BO3PACTAHHS 1

yObIBaHUS (PYHKIIUH.

Yposens C.

C6. Uccieyiite ¢ TOMOIIBIO IPOM3BOAHOM ByHKIHIOfX) = x> — 3x + | 1 mocrpoiire

e€ rpaduk.

Tema 5.3. UHTerpan

1 BapuanTt

Yposens A.

2

(3x2 x 4)dx
Al. Beluucnure uHTerpan: ;e
A2. JIns dyukumu f(x) = 3sinX HaluTe:
@) MHOKECTBO BCEX NEPBOOOPa3HBIX;

0) nepBooOpa3Hyto, rpaduKk KOTOpoil mpoxoAUT  depe3 Touky M ( 2 ;0)

A3. Beruucnure, caenas MIPEABAPUTEIBHO  PUCYHOK, IJI0IA b burypsi,
OrpaHUYE€HHON JTUHUSAMU:Y = 0,5 X2, y=0,x=2,x=0.

A4. Jloxaxure, yto QyHKIMsS F sBisercs mepBooOpasHod st GyHKIMH f(x) Ha
npoMexyTKe( - 00 ; +o0), ecin F(x) =x> — 4, f{x) = 3x°.

Yposens B.

3
x2 x 32dx

BS. Beruucinure uHTErpa o

Yposens C.

C6. Haiiute miomiaas GpUrypsl, orpaHHUeHHOM THHUAMHE ¥ = 6x — x° H y = 2x.
2 BapuaHT

Yposens A.

2
(4x> x S)dx

Al. . Beruucnure uHTErpan:a) ;
A2. JIns dyukumu f(x) = 2cosx Halgure:

a) MHO’KECTBO BCEX NEPBOOOPA3HBIX;

0) nepBo0OpasHyIo, TpapuK KOTOPOI Mpoxoaut uepe3 Touky M (3 ;0)

A3. Beruucnure, cuenas IIpEBaAPUTEIBLHO PHUCYHOK, IJIOWAAb (DUTYPHI,
orpaHHYeHHOM THHIAME: y =2 X%, y =0, x =3, x = 0.
Ad4. Jloxaxure, uto pyHkuus F sBasercs nepBooOpa3Hoil s GyHKUMH f(Xx) Ha

npoMexyTKe( - o ; +00), ecinu F(x) = 2x — X2, fx) =2 -2x.
Yposens B.



3
X2 1 x2 dx

BS. Beruucnure unTerpai o
Yposens C.

C6. Haifnure miomags GUrypsl, OrpaHHICHHON THHISMHE Y = - 6X — x> Uy = - 2X.

Tema 5.4 Teopus BEpOATHOCTEN U MATEMATUYECKAsI CTATUCTHUKA
Yposens A.

Al.Jly1s1 KaXXJ0TO U3 OINMUCAHHBIX COOBITUM OINpENeIUTEe, KaKUM OHO SIBJISIETCS:

HEBO3MOKHBIM, JOCTOBEPHBIM WUJIU CITyYalHBIM:

1) 3aBTpa OyaeT xoporlas moroja;

2) B ssHBape B ropo/ie MOMUJET CHET;

3) B 12 4yacoB B Topojie UJAET I0XK/b, a uepe3 24 yaca OyAeT CBETUTDH COJIHIIE;

4) Ha JIeHb POXKACHUS BaM MOAAPSAT TOBOPSIIETO KPOKOAMIIA;

5) kpyriasi OTTUYHUIIA TIOTYYUT JBOMKY;

6) KaMeHb, OPOIIECHHBIN B BOJIy YTOHET.

A2. Onpenenute MOy, cpeaHee apudmeTrdeckoe u pa3max psiaa: 5, 6, 11, 11, — 1.

A3. KakoBa BEpOATHOCTb TOT'0, UTO 33IlyMaHHOE JIBy3HAYHOE YHCIIO JEIUTCS Ha 3 WU
nenutcst Ha 27 OnpenenuTe BU COOBITHS.

a) CJIIOKEHHE COOBITHI; 0) nmpousBeeHUE COOBITUH.

Ad4. Ha cton OpocaioT JBa WTpalibHBIX TeTpadapa (Cephlii U Oelblil), Ha TPaHIX KaXJI0To
U3 KOTOPBIX Toukamu 0003HaueHbI yucia ot 1 10 4. CKOJIBKO pa3IWYHBIX MMap YnCem
MOXET MOSIBUTHCSI HA TPAHSIX ATUX TETPAIPOB, COMPUKACAIOIINXCS C TOBEPXHOCTHIO
croJia?

AS. M3 10 mepBbIX HATYypaJIbHBIX YUCEN CIy4yalHO BBIOMpatoTcs 2 uncia. Berauciaure
BEPOSITHOCTHU CIETYIOIIUX COOBITHIA:
a) OJTHO U3 BBIOPAHHBIX YKCEN — JBOMKA; 0) 00a yucia HeYeTHBIE.

B6. B 6purane 4 >xeHuuHbl U 3 My>kuuHbl. Cpeid WICHOB OpHrajsl pasbirpbiBaloTCs 4
omnera B Tearp. KakoBa BepoOsSTHOCTH TOr0, YTO Cpenu oOyajmaTeneii OwmiIeToB
OKaXETCs 2 KEHIIUHBI U 2 MY>KUYUHBI?

B7.Ha xaxxnoil kapTouke HamucaHa OJHa U3 OYKB K, JI, M, H, 0, II. YeTblpe KapTOUYKH
Hayraj BBIKJIAJBIBAIOT OJHY 3a Apyroil B psja. KakoBa BepOSTHOCTb, UTO MpHU
BBIKJIQJIBIBAHUU TIOJIYYUTCS CIIOBO «KJIOI»?

Yposens C.

C8.Hailiqute BEpOSTHOCTH TOTO, YTO CIy4YallHBIM 00pa30oM BBIOpaHHOE JIBY3HAYHOE
yucio npu aejnenuu Ha 11 gaet B ocratke 10.

2 BApMAHT
Yposens A.

Al.JIns KaXJ0ro W3 OINUCAHHBIX COOBITUH OMNpENeNuTe, KaKUM OHO SIBJISICTCS:
HEBO3MOKHBIM, JIOCTOBEPHBIM WUJIU CITyYalHBIM:

1) BbI BBIXO/IMTE HA YJIMILY, @ HABCTPEUY UJET CJIOH;

2) Bac mpuriacAr Jieretb Ha JIyHy;

3) uepenaxa HAyYUTCS TOBOPUTH;

4) BBIMAJIET JKEJITHIN CHET;

5) BBl HE BBIUTPAETE, YUACTBYS B OCCIIPOUTPHILIHOM JIOTEPEE;



6) mociie yeTBepra OyIeT MATHUIIA.
A2. Onpenenute Moy, cpeaHee apugMeTudeckoe u pasmax psga:15, 4, 12, — 3, 15.

A3. KakoBa BEpOATHOCTH TOT0, YTO IIEPBOE M3 38 lyMAaHHbIX JBY3HAYHBIX YHCEI NEITUTCA
Ha 2, a BTopoe — ienuTcs Ha 5?7 Onpenenure BUIL COOBITHS.

a) CJIO’)KEHHE COOBITUH; 0) mpou3BeIeHNE COOBITHIA.

A4. U3 xopoOku, conepaiieid 8 MEIKOB pa3nyHbIX LBeTOB, I'eHa u TaHs OepyT mo
olHOMY MenKy. CKOJNBKO CYIIECTBYET Pa3jIMYHbIX BAPUAHTOB TAKOTO BBHIOOpA ABYX
MEJIKOB?

AS. 13 10 nepBbIX HaTypalibHBIX YUCEN CIy4ailHO BBIOMpaOTCs 2 yncia. Beraucnure
BEPOSITHOCTUCTEAYIOIINX COOBITUH:

a) OJTHO U3 BBIOPAHHBIX YKCEN — €UHHUIIA; 0) 00a YKcIia YeTHHIE.

Yposens B.

B6. B ypHe 6 Genbix u 4 yepHbIx mapa. M3 3Toi ypHBI Hayjaady U3BJICKIW 5 IMIAPOB.
KakoBa BepOSTHOCTb TOT0, UTO 2 U3 HUX Oelble, a 3 yepHbIe?

B7.Ha xaxnoil kapTouke HamucaHa ofHa U3 OyKB p, C, T, y, J, X. UeTblpe KapTOUKU
HayraJ BBIKJIAJbIBAIOT OJHY 3a Jpyroil B psa. KakoBa BeposSTHOCTb, YTO MpH
BBIKJIA/IBIBAHUU TTOJIYYUTCS CIIOBO «CTYJI»?

Yposens C.
C8. Haiinure BEpOATHOCTh TOTO, YTO CIy4ailHBIM 00pa3oM BBIOpaHHOE JBY3HAYHOE

YUCJI0 TIpH JejeHuu Ha 13 maeT B ocratke 5.

BapHaHTLI CAMOCTOATCIBbHBIX paﬁoT
CamocrosiTeJIbHASA paﬁoTa Nel 3afaHue: 3anoiHuTe Tabauuy

JleiicTBH
dos 4yero | s, KOTOpbie
Oobo3nauenue | [lpumepsl | J0asIM MO’KHO
Bux uncaa MHOKeCTBA
ymce MOHAA00MJIUC | BBINOJIHST
Hucena b 3TH YHCJIA b HaJ
YK cJIaMHU
Hamypanvnoie
yucaa
Ilenvie uucna
Payuonanvnwvie
yucna
Hppauuonanvnule
yucaa
Komnnexcuwvie
yucaa

Dopma 8binoIHEeHUs 3a0aHUs.; TaOIUIIA.
CamocrosiTteibHast padora Ne2

3ajaHue: CO3JaWT€ M COXPAHUTE B CBOEH MaNKe MYyJIbTUMEIUNHYIO
MPE3EHTAIMIO HA OJHY U3 CIEAYIOIINX TEM:

I/ICTOpI/ISI IMPOUCXOKACHUA KOMILICKCHOI'O YHCJIa;



Hcropus pa3BuTHs Yucia.

3amanue:

Hp€3€HTaHI/II/I JOJIDKHBI OBITH BBHITIOJIHCHEI

C CO6J'IIOI[CHI/I€M MCTOINYCCKHUX

pCKOMGH,Z[aHI/Iﬁ I10 COCTaBJICHUIO Hp€3€HTaHHﬁ.

Dopma vlnorneHus 3a0anusi: TPE3CHTAUS.

CamocrosiTeibHass pabora Ne3

C IOMOUIBIO MpeoOpa3oBaHuil rpauKOB (PYHKIIMI MOCTPOUTH rpaduK 3aJaHHON

®YHKUMM U yKa3aTb €€ CBOMCTBA.

Bapmuanr 1
C nomorpto npeodpazoBaHus rpaguKoB

COOTBETCTBYIOIIMX (DYHKIHMI  MOCTPOUTE

y —4
rpaduk dhyHKIUN x 4
Ykaxure:

a) 00J1aCTh OIpENEICHUS;

0) o0nacTh 3HAYCHUH;

B) MPOMEKYTKA MOHOTOHHOCTH;
T') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

| rpaduk  pyHKIIH

Bapuanr 2
C nomortipto npeodpazoBaHus rpauKoB
COOTBETCTBYIOIIMX (DPYHKIUNA TOCTPOMTE
Ls
X . YKaxure:
a) 00J1aCTh OTIpeICTICHUS;
0) o0nacTh 3HAYCHU;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKHU IKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOOoJIbIlIee U HAMMEHBIIIEE

€) HauOoJIbIlIee U HAUMEHBIIICE 3HAUCHHE.
3HAYCHUE.
Bapuanr 3 Bapuanr 4
C nomorpio ipeodpazoBanus rpadgukosl.| C moMorisio mpeodpa3zoBanus rpadukoB
COOTBETCTBYIOIMHMX (DYHKIIMA  MOCTPOUTE COOTBETCTBYIOMIMX (DYHKIMA MOCTPOUTE

1y , L,

rpadux byHKIIMU x 1 | rpaduk byHKIIMU x
Ykaxure: Ykaxure:

a) 00J1aCTh OTNpPEJICIICHHUS;
0) 001acTh 3HAUCHMUIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH SKCTPEMYMA;
1) SKCTPEMYMBI;
€) HanOoJIbIllee U HAUMEHBIIIEE
3Ha4YCHHE.

a) 001aCcTh ONpeJICIICHMUS;
0) 001aCTh 3HAUYCHU;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKH 3KCTPEMYMA;
1) SKCTPEMYMBI;
€) HanOoJIbIlIee ¥ HAUMEHBIIIEE
3HAYCHHE.

Bapuanrt 5
C nomotpio npeodpazoBaHus rpapuKoB

COOTBETCTBYIOIIMX (DYHKIMA  MOCTPOUTE
rpaduk GyHKIH y 2 (x 1)* ]
Ykaxure:

a) 00J1aCTh OIpENEICHUS;
0) o0nacTh 3HAYCHUH;
B) MPOMEKYTKA MOHOTOHHOCTH;

') TOYKH SKCTPEMYMA,;

Bapuanr 6
C nomotpto npeodpazoBaHus rpapuKoB

COOTBETCTBYIOINX (PYHKIUHA TOCTPOUTE

y L1
rpaduk byHKIINN x 3
Ykaxwure:

a) 001acTh ONpeJICICHMUS;
0) o0nacTh 3HAYCHUH;

B) IPOMEXKYTKA MOHOTOHHOCTH;




1) 9KCTPEMYMBI;
€) HanOoJIbIllee U HAUMEHBIIIEE
3HAYCHUE.

') TOYKH 3KCTPEMYMA;
1) SKCTPEMYMBI;
¢) HanOOoJIbIlIee ¥ HAUMECHBIIIEE
3HAaYEHUE.

Bapuaur 7
C nomorpto npeodpazoBaHus rpauKoB
COOTBETCTBYIOIIUX (PYHKIMHA MOCTPONTE

y 1 2
rpaduk GyHKIAA x . YKaxwure:
a) 00JacTh ONpeACIICHUS;
0) 00y1aCTh 3HAUCHMUII;
B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH IKCTPEMYMa;
1) SKCTPEMYMBI;
€) HanOoJIbIllee U HAUMEHBIIIEE

3HAa4YCHHUC.

Bapuant 8

C nomotipto npeodpazoBaHus rpapuKoB

COOTBETCTBYIOIIUX (PYHKUUH TOCTPOUTE
1

x 1
. YKaxure:

rpaguk QyHKIMH
a) 00JacTh ONpeeIICHUs;
0) o0nacTh 3HAUYCHUMT,
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKH IKCTPEMYMa;
1) SKCTPEMYMBI;
¢) HanOoJIbIlIee ¥ HAUMEHBIIIEE

3HA4YCHUC.

Bapuant 9

C nomotbo npeodpazoBaHus rpaukoB
COOTBETCTBYIOIMX (YHKIMI TMOCTPOUTE
13
X

rpaduk byHKITIH g
Ykaxure:
a) 00JacTh ONpEACIICHUS;
0) o0nacTh 3HAYCHUH;
B) IPOMEKYTKA MOHOTOHHOCTH;
T') TOYKH DKCTPEMYMA;

1) SKCTPEMYMBI;

COOTBETCTBYIOIUX (YHKIUNA TOCTPOUTE
rpadux (GYyHKITIH y (x3) 3
| Yxaxwure:

Bapuant 10
C nomo1pto npeodpa3oBaHus rpapuKoB

a) 00J1acTh ONpeIeTICHNS;
0) o0nacTh 3HAYCHU;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKHU IKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOOoJIbIlIee U HAMMEHBIIIEE

¢) HauOoJjblllee W HaUMEHbBIIIEE 3HAYCHUE.
3HA4YCHHUE.
Bapuanr 11 Bapuanr 12
C nomorbto npeodpazoBanus rpagukoB | C noMomibo mpeoOpa3zoBaHus rpaukoB
COOTBETCTBYIOIMX (YHKIHMA TMOCTPONUTE COOTBETCTBYIOMIMX (YHKIIMA TMOCTPONTE
rpaduk byHKIIIN y (x2)* 3 y 13
VYkaxure: rpadux GyHKIMH x . Ykaxure;

a) 00J1aCTh ONpeCIICHUS;
0) 001acTh 3HAUYCHMIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
T') TOYKH SKCTPEMYMA,;
1) SKCTPEMYMBI;
€) HanOoJIbIlIee U HANMEHBIIIEE

3HA4YCHHC.

a) 00JacTh ONpeCIICHUS;

0) 001acTh 3HAYCHU;

B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKH 3KCTPEMYMA;

1) SKCTPEMYMBI;

€) HauOoJiblliee U HAMMEHBIIIEE

3HA4YCHHC.

Bapmuanr 13

C nomoIpio npeodpazoBaHus rpaduKoB

Bapuanr 14

C noMolLbto NpeobpasoBaHUs rPadUKoB




COOTBETCTBYIOIMX (YHKIIMA TMOCTPOUTE

y —L3
rpaduk byHKIIIN x2
Ykaxure:

a) 00J1aCTh ONpPEJICIICHHUS;

0) o0nacTh 3HAYCHUH;

B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKU IKCTPEMYMa;

1) SKCTPEMYMBI;

COOTBETCTBYIOIIUX (DYHKIIMA  TIOCTPOUTE
rpadux byHKUMUN y(x5);7 2,
| Ykaxure:

a) 00JacTh ONpeeIICHUs;
0) o0nacTh 3HAYCHUH;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKU IKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOOoJIbIlIee U HAMMEHBIIIEE

€) HauOoJblllee U HaMEHbIIee| 3HAUCHHE.

3HAYCHHUE.
Bapmuanr 15 Bapuanr 16
C nomorpto npeodbpazoBanusi rpagukoB | C moMomibio mpeoOpa3zoBaHus rpagukoB
COOTBETCTBYIOIIMX (YHKLUHMA MOCTPOMTE COOTBETCTBYIOIIMX (PYHKIIMI  MOCTPOMTE
rpaduk byrkMU  y (x 2)° 1 y L 2
Ykaxure: rpaduk byHKIIUN x 1

a) 00J1aCTh OINpPEJICIICHHUS; Vkaxure:

0) o0nacTh 3HAUYCHUI,
B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH SKCTPEMYyMa;
1) SKCTPEMYMBI;
€) HauOOoJIbIIICe U HAMMEHBIIIEE

a) 00JacTh ONpeeIICHU;

0) o0nacTh 3HAYCHU,

B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH IKCTPEMYMA,;

1) 9KCTPEMYMBI;

3HAYECHHUE. €) HauOoJbIlIee U HAMMEHbIIEE
3Ha4YEHUE.
Bapuanr 17 Bapuanr 18
C nomorpto npeodpazoBanus rpadgukos2. | C noMomibo mpeoOpa3zoBaHus rpapukoB
COOTBETCTBYIOIIMX (YHKIMA IMOCTPOUTE COOTBETCTBYIOMIMX (PYHKIIMI  MOCTPOMTE
i) rpaduk byHKITIH y2 (x 1)* ]
rpaduk  QyHKIMH x . Ykaxute: | Ykaxure:

a) 00J1aCTh OIpeIeTICHUS;
0) 00acTh 3HAYCHMIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH SKCTPEMYMA;
1) SKCTPEMYMBI;
€) HanOoJIbIlIee M HAaUMEHBIIIEE

3HA4YCHHC.

a) 00J1acTh ONpeIeNeHNs;
0) 001acTh 3HAYCHMUIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH SKCTPEMYMa;
1) SKCTPEMYMBI;
¢) HauOOoJIbIlIee M HAUMEHBIIIEES

3HA4YCHHC.

Bapuant 19
C nomorpio peodpazoBaHus rpaGuKoB
COOTBETCTBYIOINX (YHKIIMA TMOCTPOUTE
y 13
rpaduk GyHKIIUU x . YKaKUTE:
a) 00J1acTh ONpPEJICIICHHUS;
0) 001acTh 3HAUCHMUIA;

B) IPOMEKYTKA MOHOTOHHOCTH;

Bapuant 20
C nmomortpto mpeodpazoBaHus rpauKoB

COOTBETCTBYIOIMX (YHKIIMA  TIOCTPOUTE

y 13
rpadux dbyHKIIUN x 2
Ykaxure:

a) 00JacTh ONpeICIICHUS;
0) 00acTh 3HAYCHU;




T') TOYKH SKCTPEMYMA,;
1) SKCTPEMYMBI;
€) HanOoJIbIlIee U HAUMEHBIIIEE
3HAYEHHUE.

B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKU SKCTPEMYMA;
1) 9KCTPEMYMBI;
¢) HauOOJIbIIICE ¥ HAMMEHBIIICE
3HAa4YCHUE.

Bapuanr 21
C nomorpto npeodpazoBaHus rpauKoB

COOTBETCTBYIOIIMX (YHKIMH TMOCTPOUTE
rpaduk byHKIIUN y 3 (x 1)?
Vkaxure:

a) 00J1aCcTh ONpPEICIICHHUS;

0) o0nacTh 3HAYCHUH;

B) IPOMEKYTKA MOHOTOHHOCTH;

') TOYKH DKCTPEMYMA;

1) 9KCTPEMYMBI;

€) HauOOoJIbIlIee U HAMMEHBIIIEE

3HAYCHUE.

| rpaduk

Bapuanr 22
C nomotipto npeodpazoBaHus rpapuKoB

COOTBETCTBYIOIIMX (PYHKIIUA TMOCTPOMNTE
byHKIIIN y5(x2)
Ykaxure:

a) 00JacTh ONpeAeICHUs;

0) o0nacTh 3HAYCHUH;

B) IPOMEKYTKA MOHOTOHHOCTH;

I') TOUKH SKCTPEMYMa;

1) 9KCTPEMYMBI;

¢) HauOOoJIbIlIee U HAMMEHBIIIEE

3HAUYCHUE.

Bapuanr 23
C nomorpio peodpazoBaHus rpauKoB
COOTBETCTBYIOIIUX (PYHKIIMH TOCTPOWTE
1
—3
rpaduk byHKIIH x 1
Ykaxure:
a) 00J1aCTh OTIpe/ICTICHUS;
0) o0nacTh 3HAYCHUI;
B) MIPOMEKYTKA MOHOTOHHOCTH;
') TOYKH IKCTPEMYMA;

1) SKCTPEMYMBI;

{ rpadux  bysKIIHA 4

Bapuanr 24
C momortpto mpeodpazoBaHus rpauKoB
COOTBETCTBYIOIIUX (PYHKUUNA TOCTPOUTE
1
x . YKaxure:
a) 00J1acTh ONpeIeNeHNS;
0) 00acTh 3HAYCHMIA;
B) IPOMEKYTKA MOHOTOHHOCTH;
T') TOYKU IKCTPEMYMA;
1) SKCTPEMYMBI;
¢) HauOoJIbIlIee 1 HAUMEHBIIIEE

€) HamOoJblllee | HaUMEHbBIIIEE 3HAUYCHUE.
3HAYCHUE.
Bapuanr 25 Bapuanr 26
C nomorpio peodpazoBanusi rpagukoB | C moMoIibio mpeoOpa3zoBaHus rpadukoB
COOTBETCTBYIOIIMUX (DYHKIIMI MOCTPOMTE COOTBETCTBYIOMIMX (YHKIIMA TMOCTPONTE
1 -1 43

rpaduk GyHKIAUA . VKaxuTe: rpadux byHKUIMN x—1

a) 00J1aCTh ONpPEICIICHHUS; Vkaxure:

0) o0nacTh 3HAUYCHUH,
B) IPOMEKYTKA MOHOTOHHOCTH;
T') TOYKH IKCTPEMYMa,
1) SKCTPEMYMBHI;
€) HauOOoJIbIIICe U HAMMEHBIIIEE
3HAYCHUE.

a) 00JacTh ONpeeICHUs;
0) o0nacTh 3HAYCHUI,
B) IPOMEKYTKA MOHOTOHHOCTH;
I') TOYKH SKCTpEMyMa;
1) 9KCTPEMYMBI;
¢) HauOOoJIbIIICe ¥ HAMMEHBIIICE
3HAaYEHUE.

Bapuanr 27

Bapuanr 28




C nomorpio peodpazoBaHus rpaGuKoB

C nmomortpto mpeodpazoBaHus rpauKoB

COOTBETCTBYIOIUX (DYHKIIMA  MOCTPONTE COOTBETCTBYIOMIMX (DYHKIIHI MTOCTPOUTE
1
_ rpaduk byHKIIMU y=( x+5 )2+2
= x- .
rpadpuk byHKIAHA 2 | Ykaxwure:
VYkaxure: a) 00J1acTh ONpeNeNeHus;

a) 00JacTh ONpeAeIICHUs;
0) o0nacTh 3HAYCHUH;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKH IKCTPEMYMA;
1) 9KCTPEMYMBI;
€) HauOOoJIbIlIee U HAMMEHBIIIEE
3HAYCHUE.

0) o0nacTh 3HAYCHUH;
B) IPOMEKYTKA MOHOTOHHOCTH;
') TOYKHU IKCTPEMYMA;
1) SKCTPEMYMBI;
€) HauOoJIbIlIee U HANMEHBIIIEe

3HA4YCHHC.

Dopma evinonenus 3a0anus: TOCTpOeHUE TpaduKa U OMMCAaHUE CBOUCTB (DYHKIIUU

1o rpaguxy.

CamocrosiTeibHas padora Ned
3aaHue: PEUIUTD 3a1a4U.

Bapuanr 1

1. Hanumure hopmyny obmiero wieHa 1
nocnenoBaTe/sibHOCTU HaTypaJibHbIX NOC1en0BaTE/IbHOCTU
KOTopble Nnpu geneHnn Ha 3

JAI0T B ocTartke 1.

2. TlocnemoBaTenbHOCTh (Xx) 3a7aHa
dbopmynoit x-= 3n— 4. Halinure:
a) x1; 0) X5; B) X12; T) X1005 1) Xn + 1.
3. [TocnenoBaTenbHOCTh
bopmynont a» = Tn -5.

3aJaHa

a) Beruucnure  mepBhle IATH — YJICHOB
ATOM MOCJIEI0BATECIILHOCTH.

0) Onpenenure, Oyner nu 4ucio 9
SIBISITHCS YJICHOM ATOH
MOCJIEIOBATEILHOCTH ?

B) HaiinmuTe camprii OMu3kuii Kk 9uCIy)

95 uyjieH >TOH MMOCIENOBATEILHOCTH.

Bapuanr 1

. Hanmummure dhopmyiy obiiero wiena
HaTypaJibHbIX YNCeN, KOTOpPbIE NPU AENEHUN Ha 6 vyucen,

JAI0T B ocTarke 1.

2. TlocnemoBaTenbHOCTh (Xx) 3a7aHa
dbopmynon x-= - 4n— 3. Haitaure:

a) x1; 0) X5; B) X12; T) X1005 1) Xn + 1.

3. IlocnenoBareabHOCTH 3a7aH4
dbopmynon a» = Tn +5.
a) BerunciauTe mniepBble MATH  YJICHOR

3TOH MOCJIEAOBATEIHLHOCTH.

0) Onpenenure, Oymer U 4uciao 33
SIBIIATHCS YJICHOM 3TOY
MOCJIe/IOBATEILHOCTH?

B) Haiinurte cambiii 6u3KHil K YUCITY

95 uyjieH >TOH MMOCIENOBATEILHOCTH.

|

Dopma evinorneHus 3a0anus: pelieHue 3a1a4u.

CamocrosiTeibHas padora NeS

10 COCTaBJIEHUIO KPOCCBOPIOB.
Dopma evlnoneHus 3a0anusi: KPOCCBOP/I.

CamocrosiTeibHas padora Ne6

Tpe60BaHI/I$IMI/I K COCTaBJICHHIO TCCTOB.

@OPMCZ BbINONHEHUS. 3a0AHUS. TECT.

3aHaHI/IC: COCTaBUTL KPOCCBOPA «CTCHGHL», C CO6JIIOI[€HI/I€M MCTOINYCCKHUX pCKOMCHI[aIII/Iﬁ

3aI[aHI/I€I COCTaBUTHh TeCT « Iloka3aTeabHbIC YPaBHCHUA U HCPABCHCTBA» B COOTBCTCTBUU C



CamocrosiTeibHas padora Ne7

3amaHue: U3roTOBUTH MOJIENIb TPUTOHOMETPUUECKOTO KpyTa Ha II0THOM Oymare gopmata A4.
[Toka3aTh TMHUM TAHT€HCA U KOTAHT'EHCA.

Dopma evinoIHeHUs 3a0aHusA: MOACIb TPUTOHOMETPUUECKOTO KpyTa.
CamocrosiTeibHas padora Ne§

3aiaHue: MOArOTOBUTh  cooOlIeHne Ha Temy «Mcropus  TpUrOHOMETpUHM U €€ POjb B
M3YUYEHHUH €CTECTBEHHO-MATEMATUYECKUX HAYK.

dopma evlnoHenus: 3a0anust; COOOIICHUE.

CamocrosiTeibHas padora Ne9
3ajaHue: pewnTb TPUMroHOMETPUYECKME YPaABHEHUS.

Pan 1 Psan 2 Pan 3
l. cosx 20 I. tgx 20 l. cosx20
NE; 3 1
2. cos2x 2 2. ctg2x 3 2. sin3x 2
3. 2 10
3. 2sinx ¥ 20 3. 2sinx ¥ 30 cos X
4. sin2x 0
4. sin3x 0 4 cos2x 0

Dopma evinoanenus 3a0anus: pelieHUe ypaBHEHUH.

CamocrositenbHas padoraNel(

3aodanue: noaAroToBUTH pedepat no teme «llapannenbHoe TPOSKTUPOBAHUE U €TO
CBOWCTBA.

Dopma evinonnenus 3aoanusi: pedepar.

CamocrositesibHass padora Nell

3aoanue: pemuTh 3a1a4y 10 Teme «lleprneHauKysp U HaKIOHHAS.

1 BapuaHT — Ha BbIOOp 1,3 win 5 3amava. 2 BapuaHT — Ha BIOOp 2,4 win 5 3a1aya.

1) U3 Touku, He NOpHUHAMJICKAIICH MAHHOW TUIOCKOCTH , TPOBEIAEHBI K HEW JBe
HakJIOHHbIE, paBHbIE 10cMm u 18cm. CyMMa IIMH MX MPOEKIHM HA IUIOCKOCTh PaBHA
16¢cm. HaiiTu mpoekiuio Kax a0 HaKJIOHHOM.

2) Inuna HakiaonHo# 10cM, nepneHAnKyIapa, IPOBEIEHHOTO U3 TOM )K€ TOUKHU YTO U
HAKJIOHHAs K TOM K€ NpsiMOM, paBHa 6¢cM. Haliqute IMHy NpOeKIUY HAKIOHHOM.

3) U3 Touku A K JaHHOH MIIOCKOCTH MPOBEICHBI NEPIEHIUKYJISAp AA1 U 1B€ HAKJIIOHHBIE
AB u AC. CAi= 4, ABA:I = 30°, ACA:I = 60°, a yron Mexay HakJIOHHbIMU 90°.
Haiitn pacctosiHuEe MeX1y OCHOBaHUSIMHU HAKJIOHHBIX.

4) 13 Touku A K TaHHOM IJIOCKOCTH MPOBEACHBI MEPIEHANKYIISIP AA1 U IB€ HAKJIOHHBIE
AB n AC, xaxnaas U3 KOTOPBIX HAKJIOHEHA K IIJIOCKOCTH MOJ yIJIOM 45°, yroy Mexay
HakJIOHHBIMH 120°. PaccrosiHne MexIy OCHOBAaHMSMHM HAakJIOHHBIX 12cMm. Haiitn
pacCTOSIHUE OT TOYKH A J10 TIJIOCKOCTH .

5) Auaronanu kBaapatra ABCD mnepecekatorcs B Touke O. U3 touku O npoBenéH k
IJIOCKOCTU KBaapaTa nepneHaukyyssp OM. Haitu paccrosHue ot Touku M 1o
croponsl BC, ecniu AD = 6¢cm, OM = 4cwm.

Dopma evinoaneHus 3a0anus. pelieHue 3aJaqH.
CamocrosiTenbHas padora Nel2



3aoanue: CocTaBUTh BOIPOCHI 110 TeMe «BekTopsl» (HE MeHee 6 BOIPOCOB ¢
OTBETaMHU).
Dopma evinonrnenus 3a0anusl. BOIPOCHI 10 3aJaHHOUN TeMe.
CamocrosiTenbHas padora Nel3
3aodanue: cocTaBUTh TAOIUILy OCHOBHBIX (hopmyst auddepeHunpoBaHusl.
Dopma 8b1n0IHEHUs 3a0aHUs.; TaOIIUIIA.
CamocrositeibHas padora Nel4
3aoanue: coctaButh KpoccBopa «IIponsBogHasny.
Dopma evinoanenus 3a0anusl. KPOCCBOPA.
CamocrosTenbHast padora NelS
3aoanue: coctaButh TeCT «IlepBooOpazHas»
Tect nomxeH coepkarh He MeHee 6-7 3a1aHuii U Mo 3-4 OTBETA K KaXJI0MY
3aJlaHuI0 (BEpHBIN TOJBKO OJIMH). BKIIIOUUTH 3aaHus ABYX BUJIOB:
Brrunciienue nepBooOpa3HbIX pa3InyHbIX (QYHKIIHMA.
2. Brruucnenue nepBooOpa3Hoii, rpaduK KOTOPOH MIPOXOJIUT Yepe3 TOUKY C 3aJaHHBIMH
KOOpJAWHATaMHU.
Dopma evlnoiHeHUs 3a0anUs. TECT.
Dopma evinonneHus 3a0anus. BHIMOTHEHUE Tpadhuueckon paboThI.
CamocrosiTenbHas padora Nel6
3aoanue: U3roTOBUTH MOJEIN MHOTOIPAHHUKOB.
Dopma evinoanenus 3a0anusl. MOJIEIb MHOTOTPAHHUKA.
CamocrosiTenbHast padora Nel7
3adanue: cocTaBUTH NMpe3eHTalM0 «CedeHuss TPU3Mbl U TUPAMHUJIBD.

[—

Dopma 8blNOIHEHUS 3a0aHUs TIPE3CHTAIUSL.

CamocrosiTeibHas padora Nel8
3adanue: N3rOTOBUTH MOJIEJIH TEJ BPAICHHUS.
Dopma evinorneHus 3a0anus. MOJIETb Tella BpalleHusl.
CamocrosiTenbHas padora Nel9
3aoanue: coctaButh npezeHtanuio «lllap. Bzaumaoe pacnoniokeHue miocKOCTel mapay.

Dopma evinonrneHus 3a0anus.; Mpe3eHTaIHs.

CamocrosiTesibHass padora Ne2(
3aoanue: cocTaBUTH KPOoCcCBOP « MHOTOTPaHHUKIY

Dopma vlnoneHus 3a0anusl. KPOCCBOP.

CamocrosiTeibHas padora Ne21

3aoanue: sbinonnuts [OMaLLHIOK KOHTPOJIbHYHO paboTy «Tena BpaleHus ».

Bapuanr 1 Bapuanr 2

1. Cxonpko mnockocrerd cummeTpuu | 1. CKOJIBKO IIOCKOCTEW CHUMMETPUU
HMMeEET 1ap: MMEET KOHYC:

A. onHy; A. onHy;

B. nBe; B. nBe;

C. HM ogHO; C. CTONBKO K€, CKOJBKO OceH

D. 6eckoHeuHO MHOTO, CUMMETPUUN NMEET ET0 CEYEHUE;




E. yetsIpe. D. vu onHoOM;
2. Kakoe u3 cienyromux yrBepxkaeHuii | E. 6eckoneuno MHOTO.
HEBEPHO? 2. Kakoe u3 cienyromux yTBepxKIaeHUI
Hununaap MOXHO  MOJYYUTh B BEpHO?
pe3yabTare: A. Kaxzaoe cedeHue Iapa SBISIETCS
A. BpanieHus NpsIMOYTOJIbHUKA BOKPYT | KpYTOM;
OJIHOM U3 €r0 JUaroHaJIe; B. kaxxzioe ceuenue cepsl sBIsIETCS
B. BpamieHus kBajapara BOKpYr OQHON KpYyrowm;
U3 €r0 JUaroHaJeu; C. Kax/10€ ceueHHue 1apa, mpoxoasauiee
C. BpallleHHs IPSIMOYTOJIbHUKA BOKPYT | YEPE3 €r0 LIEHTP, ABJISIETCS KPYTOM.
OJIHOW M3 €ro CTOPOH; 3. Pa3BepTka OOKOBOM  MOBEPXHOCTH
D. BpaiieHus NpsIMOYTOJIbHUKA BOKPYT
OJIHOW U3 NPSMBIX  COCIUHSIOIINX HUJIMH]IPA SBISETCS MPSAMOYTOJIBHUKOM,
CEpEJIMHBI IBYX €r0 IPOTHUBOIIONOKHBIX | AMArOHAIb KOTOPOro paBHA § ¢M, a Yyroil
CTOPOH. 0
3. Pa3BepTka OOKOBON MOBEPXHOCTH | MeXIy auaroHainsmu — 30 . Haitnute
1005810503 01 (oF:] SIBJISIETCS KBaJpaToM, TUIOIIA/Ib O0KOBOI OBEPXHOCTH
JIMaroHalib ~ KOTOporo paBHa /0 cm/| uiauHpa.
Haitgure IJIOIIAb OO0KOBOI
MMOBEPXHOCTH UUIMHAPA.
Dopma evlnoaneHus 3a0anusl. BbIIOIHEHUE KOHTPOIbHON padOTHI.
CamocrosiTeibHas pabora Ne22
3aoanue: co3maTh MPE3CHTANHIO « ITEMEHTBI KOMOWHATOPHUKI.
Dopma evinoanenus 3a0anus. MPe3eHTaLMS.
CamocrosiTesibHas padora Ne23
3a0anue:  MOArOTOBUTH  coobuieHne  «McTtopus  MNPOMCXOXKIECHUS  TEOPHUH
BEPOSITHOCTEW» WM  CO3/aTh  MPE3CHTALMI0  «OJIEMEHTbl MaTeMaTHYeCKOU
CTaTUCTUKMN.
Dopma 6binoIHeHUs 3a0anUs; COOOIISHUE WA MPE3EHTAIIUS.
3.2.3. Kommiekr (oHAa OLEHOYHBIX CPeaCTB /I INPOBEACHUA

MPOMEKYTOYHOM aTTEeCTALMU.

IIpeaMeTOM OLIEHKH SIBIISIFOTCSL yMEHUS U 3HaHMs. [IpomexxyTouHas arrecTanus
IPOBOAUTCSA B (POpPME HK3aMEHA.

OneHka  OCBOEHMS  AWCHUIUIMHBI — IPEIyCMaTpPUBAET  MCIOJb30BAHUE
HAKOIUTEIbHOW CUCTEMBbI OLIEHMBAHMS U MPOBEICHUE 3K3aMeHa. B 3aBucuMoOCTH OT
pPEUTUHIOBOrO Oajmia CTYJEHT MOXET ObITh OCBOOOXKIEH OT MPOBEPKU OCBOEHUS HA

AK3aMEHE TOM WJIM MHOM 4acTHu JUTAKTHYCCKHNX CANHUII.



Bonpocs! Aj1sl NOATOTOBKH K IK3aMEHY
no yuyeonou gucuuniaunne II1.01 MaremaTtuka

1.  Maremaruka B HayKe, TEXHUKE, IKOHOMUKE, HHPOPMAITMOHHBIX
TEXHOJIOTHUSAX U NPAKTUYECKOMN JESITEIBHOCTH.

2. Hcropust anredpbl (OCHOBHBIE EPUOABI PA3BUTHSI MATEMATUKU KaK
HAyKH, YYEHbIE U UX BKJIaJl, BOSBHUKHOBEHHE CUMBOJIOB).

3. Pa3Butne noHsTHA 0 YKCie (MHOXKECTBA, APOOH, aOCOTIOTHAS U
OTHOCHUTENbHAs OTPEIIHOCTh, OKPYIJICHHE 110 HEAOCTATKY U U30BITKY).

4.  KommuekcHble uncia (ynopsioueHHash Mapa, paBHbIE KOMIUIEKCHbBIE
yuclia, CyMMa, pa3HOCTb, CBOICTBa CJOXEHHUs, anreOpamyeckas Qopma
KOMIIJIEKCHOI'O YHCJIa, MHHMMas €JIMHWLA, NPOU3BENCHHE KOMILUIEKCHBIX YHCEIl,
CBOMCTBA MPOU3BEIICHHUS).

5. OCHOBBI ~ TPUrOHOMETPUHU  (TPUTOHOMETPUYECKAsT  OKPYKHOCTb,
paavaHHas Mepa yria, ONpEAeNICHHE CHHYCa, KOCHHYCa, TaHI'€HCAa M KOTaHIeHCa
yTJia, OCHOBHBIC TaOJIMYHBIC 3HAYCHUS).

6. Tpuronomerpuyeckue QpyHkIMM (rpaduk U CBOMCTBA CUHYCA, KOCUHYCA,
TaHT€HCa U KOTAHTeHCa).

7. dopmyibl TPUTOHOMETPUH (ocHOBHBIE TPUTOHOMETPUUYECKHE
TOXJecTBa, (OpMyabl ABOMHOrO yria, QopMysbl MpuBeneHUS, (HOPMYJIbI
anreOpanyeckoil CyMmbl, POopMyJibl MpeoOpa3oBaHUsl CYMMBbI B IPOU3BEICHUE).

8. CrenenHast pyHKIus (CTENEHb YKCIia, CBOMCTBA cTeneHeH, rpaduk
CTENIEHHOU (PYHKIUN).

0. [TokazatenbHast pyHKIMA (TTOKA3aTeNb CTENEHU, CBOMCTBA MTOKa3aTeNeH,
rpaduK MokKazaTeJIbHOW (QyHKIIHH).

10. Meroapl pemieHUs CTENEHHBIX W IOKA3aTElbHBIX  YPABHEHHU
(BO3Be/IEHHE B CTENEHb, IMPHUBEACHHE K OOLIEeMY OCHOBAHMIO, BBEJCHHE HOBOM
nepeMEeHHOM, rpaguuecKkuii, BBIHECEHUE OOIIei MepeMEHHOM 3a CKOOKY).

11. Jlorapupmuueckas @yHkuus (Jiorapud™ MOJIOKUTEIBHOIO YHUCHA,
OCHOBHBIE CBOMCTBa Jjiorapupma, (Gopmyssl 1 BBIYMCIEHUS Jlorapudma CyMMBl,

MPOU3BEACHUS, PA3HOCTH U YACTHOTO, rpaduK JorapupMuueckon pyHKIIIN).



12. TI'paduku OCHOBHBIX 3JIeMEHTApHBIX GyHKIHK (QyHKIMSA, Tpaduk
GyHKUIHUH, TPOMEKYTOK 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh, O0JIACTh OIpEAeNICHuUs,
MHO>XECTBO 3HAYEHUH, YETHOCTh, HEUETHOCTh, OCHOBHBIC BUABI (DYHKITUH: TMHEHHAS,
KBaJIpaTU4Hasi, IPOOHO-ITMHEHAs, PYHKIUS KOPHS, UX Tpad KU U CBONCTBA).

13. @OyHkuuu U ux npeaesibl (BOBHUKHOBEHUE TEOPUM MPEIETIOB, Mpeael
byHKIIMM B TOYKE, TMEPBOEC TMPABUIO BBHIYUCICHHE TMPEACIOB, OCHOBHBIE
HEOMPEACICHHOCTH U METOJIbl UX PACKPBITHS, TEOPEMBI O MPEACIbHOM IEePEeXo0jie B
PaBEHCTBE Y HEPABEHCTBE).

14. Yucnosas mocnaen0BaTeIbHOCTh (CXOJIUMOCTD, YCIOBUS CXOJAUMOCTH,
BUJIbI TIOcneoBaTenbHOCTeN BBIT 1 BMIT).

15.  OxkpecTHOCTb TOYKH W OJHOCTOPOHHUE Mpeneiibl (OKPECTHOCTh TOYKH,
MIPAaBOCTOPOHHSSL M JIEBOCTOPOHHSISI OKPECTHOCTH, «CTPEMIICHHE» K TOUYKE CJIEBa U
CIpaBa, OJJHOCTOPOHHHE MPEEIIbI).

16. 3ameuatenbHble MpeAeibl (MEPBbIA U BTOPOW 3aMedaTelIbHbIE MPEAEIbI,
Ta0JIMIA SKBUBAJEHTHOCTEM OECKOHEYHO MaslblX (PYHKUUH, HENpPEepPhIBHOCTD
byHKIMN).

17.  IlpousBogHble (TeOMETPUUECKHUI U (PU3HUECKUN CMBICI, POU3BOIHAS
byHKIUN, TPOU3BOAHAS (PYHKITUU KaK KacaTeabHas K rpaduKy).

18. IIpaBuna Hax0XJACHUS TPOU3BOIHBIX (Ta0IMIIA OCHOBHBIX
MPOU3BO/IHBIX, OCHOBHBIE MPABUIA: CYMMBI, pa3HOCTH, TPOU3BEICHUS U YACTHOTO).

19. IlpousBoaHas GyHKIMH 33JaHHON HE SBHO, apamMeTpuuecku ((PyHKIUs
3aJlaHa He SIBHO, NapaMeTPUUYECKH, KaK HaXOJIUTh MPOU3BOIHYIO TAKOW (PYyHKIIHH).

20. IlpuMeHeHHe TMPOU3BOJAHOM K HCCieAOBaHUIO (YHKIMH (cxema
uccienoBanus GyHkuuu, nudepeHimpyeMas Ha uHTepBajie QyHKIM, KpUTHIECKas
TOYKa SKCTPEMYyMa).

21. HaxoxnaeHnue HauOONBIIETO M HAUMEHBIIETO 3HAYEHUS HEMPEPBIBHOM
GyHKIUM Ha MPOMEXYTKE (HAXOXKJIEHHWE HaWOOJIBIIET0 U HAUMEHBIIETO 3HAYCHUS,
OCHOBHBIE ATallbl B PEIICHUU 3a/1a4 Ha HAXO0XXJICHUE HAMMEHBIIET0 U HanOOJIBIIEro
3HAYCHHUS).

22.  AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX (CTEPEOMETPHSI, OCHOBHBIE



OOBEKTHI CTEPEOMETPUM, AKCHOMa, OCHOBHBIE aKCHOMBI: 1-5, oObeMHas ¢wurypa,
re€OMETPUYECKOE TeJI0, paBHbIE (UTYpPhI, 00bEM T€OMETPUUYECKOIO Teja, €IMHHUIIA
o0beMa, paBHOBEIIMKHUE TEIIa).

23. B3aummHOe€ pacrojoXeHue MPsIMbIX B MPOCTPAHCTBE (CIIyyau B3aUMHOIO
pacrojio)KeHusT  OpsIMBIX B MPOCTPAHCTBE,  ONPEAEICHWE W IPU3HAK
CKPEIIMBAIOIIUXCS IPSIMBIX, HAX0XKICHHUE YIJIa MEXKIY MPSMBIMU B IPOCTPAHCTBE).

24. IlapamnenbHOCTh MPAMON M TUIOCKOCTH, MapaIeNbHOCTh IUIOCKOCTEH,
NEPHEHINKYJIAPHOCTh NPSIMOM W IUIOCKOCTH, NEPHEHAUKYISPHOCTh IUIOCKOCTEH
(mapaJienbHble TUIOCKOCTH, NEPHEHIUKYJSPHbIE IUIOCKOCTH, YyTBEpxkaeHue 1-2,
npsiMasi IEPIIEHIUKYJISIpHAST TJIOCKOCTH, MPHU3HAK MEPIEeHIUKYISIPHOCTH TPSMON H
IJIOCKOCTH, CBOMCTBA NMEPIEHANKYIISIPHON IPSIMON U MJIOCKOCTH).

25. llepneHnukyqsip W HakjJOHHAas (HaKJIOHHAsi, OCHOBAaHWE HAKIOHHOM,
NEPHEHANKYJIAP, OCHOBAHUE MEPIEHIUKYJSApa, JIMHA NEPHEHAUKYJIApa, MPOESKIUs
HAKJIOHHOW, YTOJl MEXK/ly HAaKJIIOHHOH U IJIOCKOCTBIO).

26. Teopema o Tpex nepneHauKyJspax (hopMyJIHpOBKa U JOKA3aTEIHCTBO
npsIMOM U OOPATHOM TEOPEMBI).

27. JlexaproBa CcHCTEMa KOOPAMHAT, PACCTOSHUE MEXIYy TOYKAMH,
KOOpPJIMHATBI CEepeUHBl OTpe3Ka (JeKapToBa cHCTEMa KOOpAMHAT, (opmyia ais
HaXO0XJIEHUS PACCTOSHUSL MEXIAYy TOYKaMHU, aJrOpPUTM HAaXOXKIEHUS CEPEAUHBI
OTpE3Ka).

28. Bekropel u gedcTBHS Hal HHUMHU (BEKTOp, COHAMpPABJICHHBIE,
MPOTUBOIOJIOKHO HAMNPABJIEHHBbIE, KOJUIMHEAPHBIE BEKTOPBI, JJIMHA BEKTOPA,
HYJIEBOW BEKTOp, €IMHUYHBIA BEKTOpP, PABHBIE BEKTOpA, MPaBUJIO TPEYTrOJIbHUKA U
napajuiesiorpaMma JJisi HaXOXKJACHUST CYMMBI BEKTOPOB, CBOMCTBA CIIOKEHUS
BEKTOPOB, Pa3HOCTb BEKTOPOB, YMHOKEHHE BEKTOpPA HA YKCIIO).

29. TIloctpoenue ceyeHUd OOBEMHBIX (Uryp (aaropuT™M MOCTPOCHHUS
CEUYCHM, 3aJaud Ha NOCTPOEHUE CEUEHUH B Mapajuiesienuiene, Kyoe, mpusMe,
TeTpa’ape, MUPaAMUIE).

30. [IByrpaHHbIi yroi (AByrpaHHbIA yroJj, HAX0XX/JI€HHE IBYTPAHHOIO yTia

MEXAY MIOCKOCTSIMHU).



31.  OcnoBuble urypsl o Teme «Tena BparieHus» (UUIUHAP, KOHYC, Map U

cdepa).

CBOL&HY

%peMaSﬁqugHpHMepHIBszHTﬂﬂypH). MUHUCTEPCTBO HAYK <BPAHCKUM TOCyIapCTBEHHBI
TEXHNYUECKUIN YHUBS '

(BI'TY)
BOOcHOBHBIEKBEP AHCKUUNOHATHAT'OCY 2P C T BE HHEIMKOMOUHATOPUKH

TexXHITUe CKUN - n >

COOBITHE U €r0 BEpOSTHOCTD, CIIOKEHHE ¥ YMHOKEHHE BeposATHOCTEeH, OuHOM HbloToHa, Tpeyronbauk [lackans).

34.  OCHOBHBbIE ITOHATHS TEOPUH BEPOSITHOCTEN (KJIACCUUECKOE ONpEIEIICHHE,
BUJIbI COOBITHII: BOBMOXKHOE, HEBO3MOKHOE, COBMECTHOE, HECOBMECTHOE, 3aBHCUMOE,
HE3aBUCUMOE, PABHOBO3MOYKHBIE, CII0)KEHHE U YMHOKEHHE BEPOSTHOCTEN ).

35. OcHOBHbIE TIOHSITUA MAaTEMaTUYECKOW CTAaTUCTUKU (CTaTUCTHUKA,
CTaTHUCTHYECKAas XapaKTepUCTUKA, YEeM 3aHMMAETCsl CTAaTUCTHUKA, MPUMEPHI
CTaTUCTUYECKUX XapaKTePUCTHK: CpefHee apupMETHUecKoe, Moja, pa3Mmax,
MeJuaHa, TaOJIuIbl, TUarpaMmbl, rpaduku, QyHKIUN).

36. IlepBooOpa3nas ¢pyHKUMHU (TOHSATHE NEPBOOOPA3HON PYHKIUU C
IpUMEpaMH).

37. HeomnpeaeneHHblil HHTErpan (MHTErpajl, METOJIbl HHTETPUPOBAHMS,
WHTETPUPOBAHUE 3aMEHON TTEPEMEHHOM, UHTETPUPOBAHUE T10 YACTSIM)

38.  OmpeneneHHbI HHTErPall (T€OMETPUUECKHI CMBICI, CBOMCTBA, (hopMyia
HreroToHa-JIeiioHM1Ia, anropuT™ BBIUKCICHU)

39. OOneM u ero usmepenue (0OCHOBHBIC (hUTYPHI U X (HOpMYITBI 00BEMA,
TJI0111a/1b OOKOBOM MMOBEPXHOCTH)

bujietsl 11 npoBeieHUs] IPOMEKYTOYHOM aTTecTAlUN

no yuyeoHoiu gucuunimnne II1.01 MaremaTtuka

[Momurexanueckuii koswtemk (ITK BI'TY)




CnenunaabHocth 15.02.12

«MOoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITyKMBAHUE U PEMOHT BUJIET Nel IIpencenarens IIK
IIPOMBIIIJIEHHOTO 1o y4yeOHOH AMCUMIIJIMHE /JTazapeBa JLA.
obopynoBanus (110 .01 MATEMATHUKA
OTPACIISAM )»
3aganue MMHUCTEPCTBO HAYKM M BEICUIET'O OEPABOBAHUA P&

TeXHUYECKUM YHVBEPCUTET»

[Tonmurexunueckuit koyemk (ITK BI'TY)

®TI'B1.0OcHOBBIY BOKBP SAHCKUUTPUTOHOMETPUUT OCY AP CTBEHHEIN.
(B 2. Pemmre npakTuueckyro 3ajady.

CnenunaabHocTth 15.02.12

1. Jlorapudmudeckas pyHKIHS.

[Monutexuuueckuit komwtenx (IIK BI'TY)

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>)KUBaHUE W PEMOHT BUJIET Ne2 peacenarens IIK
IIPOMBILIIEHHOTO 1o y4yeOHO# AMCUMIIJIMHE /JlazapeBa JL.A.
obopynoBaHus (110 .01 MATEMATHUKA
0Tpacisim)»
3aganue MMHUCTEPCTBO HAYKM ¥ BEICHIETO OEPABOBAHUSI P®

®I'BOY BO «BpgHCKUM TI'OCYHNAPCTBEHHBI TEXHUUECKUN YHUBEPCUTET»

CnenunaabHocth 15.02.12

yuuBepcuTeT» (B 2.PemuTe npakTHyecKyro 3a1aqy.

MoantexHuuecknin konneax (MK BITY)

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>)KUBaHUE ¥ PEMOHT BUJIET Ne3 peacenarens IIK
IIPOMBILUIEHHOT'O 1o y4yeOHO# AMCUMIIJIMHE /JlazapeBa JL.A.
obopyoBaHus (110 I1/1.01 MATEMATHUKA
OTPACIISM )»
3aganue MMHUCTEPCTBO HAYKM UM BRICUIET'O OEPABOBAHUA P&

OI'BOY 1. AkcnOMBIBO«BP STHCKMICTEPEOMETPHUT'OCY Ia P C T BEHHEIUCIEACTBUAN3HUX TE X HAUE CK]

1Z0Z %



CnenunaabHocth 15.02.12

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBbIN
00CITy’)KUBaHUE U PEMOHT BUJIET Ned Ipeacenarens INIK
MIPOMBILIEHHOTO 1o y4ueOHOM AUCUMILINHE /J1azapeBa JL.A.
o0opyznoBaHus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue

1. HpI/IMeHeHI/Ie HpOPI3BOI[HOfIMMHMCTEPCTBOK I/ICCJ'IeL[OBaHI/HOHAYKMMBHCII[EI'O(l)yHKIlI/II/IOBPASOBAHMFI. P&

OT'BOY2.PemiuteBO «BpsSHCKUMIPAKTUIECKYIOTOCY DAPCTBEHHEI3aauy. TEXHUUECKUM YHUBEPCUTET» (

[Honmurexunueckuit koymemk (IIK BI'TY)

CrnenuaabHocts 15.02.12
«MoOHTaX, TEXHUYECKOE SK3AMEHALIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET NeS Mpencenareas INIK
MIPOMBIIIJIEHHOTO 10 Y4eOHOM TMCHUINJINHE /JlazapeBa JILA.
o0opyaoBanus (1o na.01 MATEMATUKA
OTpacysim)»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

OI'BOY 1.IToctpoeHneBO«Bp SHCKMICEUCHHH T'OCYIapCTBeHHBIM00BEMHBIX (DH]
TEeXHUUECKUN yHuBepcuTeT» (B 2.Pemure npakTHUYECKyIo 3a7ady.

[Honurexunueckuit komnemx (IIK BI'TY)

M

CrnenuaasHocts 15.02.12

«MoOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CTy’)KWBaHUE U PEMOHT BUJIET Ne6 Hpencenarens K
[IPOMBIIIIJIEHHOT O 1o y4eOHOH AUCHMILINHE /JTazapeBa JLA.
obopynoBanus (110 II1.01 MATEMATHUKA
OTPACIISIM )»
3ananue

1. KoMIjiekcHbIE UnCIIa.
2. PemmTe npakTUYECKYIO 3a/1a4y.




MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM T'OCYIapCTBEHHBM TEXHUUECKUM yHUBepcureT» (B

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Ne7
1o y4eOHOH TUCHHUIJINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

[Tonmurexunuecknii koymemk (ITIK BI'TY)

CnenuaasHocth 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Ne8 Mpencenareas INIK
MIPOMBIILIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JlazapeBa JL.A.
obopynoBanus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

nueCcKUM YHVBEPCUTET»

1 .IlepnenankynsipBO«Bp SHCKMUMHAKITOCY 1A CTBEHHEIHHAS.
(B 2. Pemnre npakTUYECKYIO 3a1a4y.

HBIN.

”OJII/ITGXHI/I‘ICCKI/II/I KOJIJIC K : l IR BI | g ;

CnenuanabHoctb 15.02.12
«MoHTax, TEXHHIECKOE
00CITy’)KUBaHUE U PEMOHT
ITPOMBIIIIJIICHHOT'O
o0opyznoBaHus (110

OTPaCIISIM )»

3K3AMEHAIIMOHHBI
BUJIET Ne9
10 y4eOHOH TUCHHUILIMHE
I11.01 MATEMATHUKA

IIpencenarens INIK
/JTazapeBa JLA.

3aganue

1. OcCHOBHBIEC MOHATHUS MAaTEMAaTUYCCKOM CTAaTUCTUKH.

2. Pemnte npakTUUECKyIO 3aja4y.




MMHUCTEPCTBO HAYKM M BEICUIET'O OEPA3BOBAHUA P&

BO «BpaHCKUM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET»

[Tonmurexunueckuii koyemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Nel0
1o y4eOHOH TUCHMILINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

ndeCcKUm YHUUBEPCUTET»

MUHMCTEPCTBO HAYKM M BEICWIET'O OEPA30OBAHUA P&
1.®opmynbIBO«Bp SHCKUATPUTOHOMETPUUT OCY DAL C T BE HHEIMN.
(B 2. Pemurte npakTUYECKYIO 3a/a4y.

[Tonmurexunueckuii koymemk (IIK BI'TY)

CnenmnanbHocth 15.02.12
«MoHTaX, TEXHUYECKOe
00CITy’)KUBaHUE U PEMOHT
MPOMBIIUIEHHOTO
ob6opynoBanus (10

OTPACIISIM )»

3K3AMEHAIIMOHHBIN
BWJIET Nell
N0 y4eOHOH TUCHHUILJIMHE
I1.01 MATEMATHKA

Hpencenarens K
/JTazapeBa JLA.

(B

1. MaremaTnka BMMHMCTEPCTBOHAYKE, TEXHHUKE, HAYKMIKOHOMUKE, MBECIET'ONH () OPMAIIHOHHBIXOE PABOBAHNS

ITUTC ITIPAKTUYICCKYIO 3a/1a1y.

OYBOHUITPaKTHIECKON « Bp AHC KM IETENIbHOCTUT OCY IAPCTBEHHEI. TEeXHUUYECKUN YHUBEPCUTE

i P

>

[Honurexunueckuit koymemk (IIK BI'TY)

CnemnaabHocTh 15.02.12
«MoHTaX, TEXHHIECKOE
00CITy’)KHUBaHUE W PEMOHT

HpOMI)IHIJ'ICHHOFO
obopynoBanus (10

OTpacisaM)»

3K3AMEHAIIMOHHBIN
BUIET Nel2
1o y4yeOHOM AMCUMIIJIMHE
I1/1.01 MATEMATHUKA

Ipeacenarens INIK
/J1azapesa JLA.

(B



3axanue

MMHUCTEPCTBO HAYKM M BEICUIET'O OEPA3SOBAHUA P&

B3anMH0eBO «Bp SHCKMMPACHIOI0KEHNET O CY AP C T BE HHEIIPAMBIXIIPOCTPAHCTBE TE X HUUE CKMIA.
pcureT» (B 2.Pemure npakTuueckylo 3aaaqy.
[Monurexunueckuit koemk (IIK BI'TY)
CrnenuajabHocts 15.02.12
«MOHTaX, TEXHUYECKOE IK3AMEHAIIMOHHbBIN
00CITy’)KUBaHUE ¥ PEMOHT BUJIET Nel3 Mpencenareas K
MIPOMBIIILJIEHHOT O 1o y4eOHOW quCUUIJINHE /JlazapeBa JI.A.
obopyoBanus (110 II1.01 MATEMATHUKA
OTpacysim)»
|
aHue MMHUCTEPCTBO HAYKM UM BHICHIET'O OEPABOBAHUS P&
T padhnknBO«Bp sHCKMITOCHOBHBIX3JIEMEHTAPHBIX TOCY 0APC TBEHPYHEMKINA Te X HUU e CKUI.

pcureTr» (B 2. Pemmre mpakTHYECKYIO 3a7ady.

IonmutexHuUecKuH KOJUIEIK :HK bI' TV:

CnemnaabHocTh 15.02.12
«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITyKMBAHUE U PEMOHT BUJIET Nel4 IIpencenarens IIK
IIPOMBIIJIEHHOTO 1o y4yeOHOM AMCUMIIJIMHE /JTazapeBa JLA.
obopynoBanus (110 II1.01 MATEMATHUKA
OTpacisim)» |
3ananue MMHUCTEPCTBO HAYKM UM BRICUIET'O OEPABOBAHUA P&

Y CHOBHBIEBO«BP SAHCKMIPHUTYPBIIOTOCY Iap CTBeHHEITeMe« T eaBpalleHusI» Te X Hud e C KA.

pcuTreT» (B 2. PemmuTe npakTUYECKYIO 3a/1a4y.

I IOJ'II/ITGXHI/I'—IGCKI/H/I KOJIIIC K : l IR Bl I § ;

CnennaabHocth 15.02.12

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CTy)KUBaHHE U PEMOHT BUWJIET Nel5 IIpencenarens INIK
IIPOMBILIEHHOT'O 10 y4eOHOH AUCHHUILINHE /JTazapeBa JLA.

ob6opynoBanus (1o
OTPACIISAM )»

.01 MATEMATHKA




3aHaHP—

1. HapaJ'IJ'ICJ'[BHOCTBMMHMCTEPCTBO]’IpS{MOI/II/IHHOCKOCTI/I HAYKUN 1'[apaJ'IJ'leIlLHOCTLBBIC]IEEI'OOBPABOBAHMFIHJ’IOCKOCTGH,P

TeXHMYeCKML

[IOCKOCTH, IEPIIEH JUKYIAPHOCTD mockocTeif? EePCHTeT> (B

LCDTBOVBO«BPHHCKVH/{ TOCyOapCTBEHHBI

HpHMOM n

HUTC IIPAKTUYCCKYIO 3a1a4y.

[onurexunueckuit komnemx (IIK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Nel6 Mpencenareasn MK
[IPOMBIIIIJICHHOT O 1o y4eOHOM AUCHHUILINHE /JTazapeBa JLA.
o0opynoBanus (10 IN1.01 MATEMATHUKA
OTpacysim)»

nyecKmUm YHUBEPCUTET»

MMHUCTEPCTBO HAYKM M BEHICHIET'O OBPABOBAHUS P&
1.OyHKIIMNBO«BP SHCKUMUXNIPEACTBITOCY IAaP CTBEHHEINA.
(B 2. Pemnrte npakTUYECKYIO 3a7ady.

[Honurexunueckuit komnemx (11K BI'TY)

CnenmnanbHocth 15.02.12
«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CTy’)KWUBaHUE U PEMOHT BUJIET Nel7 Hpencenarens K
[IPOMBIIIIJIEHHOT O 1o y4eOHOH AUCHMIINHE /JTazapeBa JLA.
obopynoBanus (10 IJ1.01 MATEMATHUKA
OTPACIISIM )»
3aJdaH

M]'/IHMCTEPCTBO HAYKM M BHICIETO OEPABOBAHMS Pé 1. HaxoxaeHue HauOOJIBIIEro U

HAUMCHBIICTO 3HAYCHUA Henpepblsnon

i f 473 2

SREEAY. BO <<BpFIHCKI/H/I I‘OCy,HapCTBeHHBIM TeXHUYE CKUM YHUBEPCUTET»

(B

”OJ'II/ITEXHMHGCKMM Konenx ! R Bl | 5’




CnennanbHocts 15.02.12
«MOoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITyKMBAHUE U PEMOHT BUJIET Nel8 IIpencenarens IIK
IIPOMBIIIJIEHHOTO 1o y4yeOHOH AMCUMIIJIMHE /JTazapeBa JLA.
obopynoBanus (110 .01 MATEMATHUKA
OTpacysim)»
3ananue MMHUCTEPCTBO HAYKM UM BRICUIET'O OEPABOBAHUA P&

OT'BOY 1. TpuronomerpuueckneBO«KBp SHCKMMTOCY AP CTBEHHBM(YHKINH.
TEeXHUUYECKUM YHUBEPCUTET

[Monurexunueckuit komemxk (IIK BI'TY)

(B 2. Pemure npakTHUYECKYIO 3a7a4y.

CneuuajabHocts 15.02.12
«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CTy)KUBaHUE U PEMOHT BUJIET Nel19 Mpencenareasn MK
IIPOMBILUIEHHOT'O 10 y4eOHOH AUCHHUILINHE /JTazapeBa JLA.
o0opynoBanus (1o I1J1.01 MATEMATHUKA
OTpacisim)»
3agpanue MMHUCTEPCTBO HAYKM ¥ BEICHLIETO OEPABOBAHUSI P®

OI'BOY1.UcTtopussBO«BpsHCKMMANTEOphl. TOCYNapPCTBEHHE TeXHWYECKUNA

YHUBEPCUTET»

(B 2. Pemurte npakTUYECKYIO 3a7ady.

[Nonurexunueckuit komemx (IIK BI'TY)

CnenuaabHocts 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CTy’KUBaHUE U PEMOHT BUJIET Ne20 Hpencenarens K
MPOMBIILIEHHOTO Mo y4eOHOH JUCHHMILJINHE /J1azapeBa JI.A.
o0opynoBanus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue

1. JexapToBa cucteMa KOOpJAUHAT, PACCTOSTHUE MEXKTY

OYKaMH, KOOPAMHATBI CEPEAMHBI OTPE3KA.
72" P

Z. rouaimic upcu\ud-—wu\_ytu salddiy.
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MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET»

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Ne21
1o y4eOHOH TUCHHUIJINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

ndeCcKUm YHUUBEPCUTET»

MMHUCTEPCTBO HAYKM M BHCUEI'O OEPABOBAHUS P&
1.3ameuarenbHbIeBOKBP SHCKUMIPEASTBITOCY IaPCTBEHHEIN.

(B 2. Pemurte npakTUYECKYIO 3a7ady.

[Tonmurexunuecknii koymemk (ITIK BI'TY)

CrnemuananHocth 15.02.12
«MoHTaX, TEXHHYECKOE
00CITy>)KBaHUE U PEMOHT

SK3AMEHAIIMOHHBIN
BUJIET Ne22

Mpencenareas INIK

MIPOMBIILIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JlazapeBa JL.A.
o0opyaoBanus (1o .01 MATEMATHUKA
OTPACIISIM )»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

CHOBHBICY BO«BP ATOHATHSIC KMKOMOMHATOPUKU T OCY AP C T B E HHEI

MyecKum yHuBepcureT» (B 2. PelmmTe NpakTHYECKYIO 3aa4y.

AN

”OJII/ITGXHI/I‘ICCKI/II/I KOJIJIC K : l IR BI | g ;

CnenunaabHocth 15.02.12

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHbIN
00CITy’)KUBaHUE U PEMOHT BUJIET Ne23 IHpeacenarens INIK
MIPOMBILIEHHOTO 1o y4eOHOH AUCHMILINHE /J1azapeBa JL.A.
o0opyznoBaHus (110 I11.01 MATEMATHUKA
OTPaCIISIM )»
3ananue

1. IlpaBuiibHBIE MHOTOTPAHHUKH.
2. Pemnte npakTUUECKyIO 3aja4y.
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MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET»

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Ne24
1o y4eOHOH TUCHHUIJINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

[Tonmurexunuecknii koymemk (ITIK BI'TY)

CnenuaasHocth 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Ne25 Mpencenareas INIK
MIPOMBIILIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JlazapeBa JL.A.
obopynoBanus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

nueCcKUM YHVBEPCUTET»

1.HucnoBasBO«Bp SHCKMMIOCIEI0BATEILHOCThT'OCY 1A C TBE HHEIN.
(B 2. Pemnrte npakTUYECKYIO 3a7ady.

”OJII/ITGXHI/I‘ICCKI/II/I KOJIJIC K : l IR BI | g ;

CnenuanabHoctb 15.02.12
«MoHTax, TEXHHIECKOE
00CITy’)KUBaHUE U PEMOHT
ITPOMBIIIIJIICHHOT'O
o0opyznoBaHus (110

OTPaCIISIM )»

3K3AMEHAIIMOHHBI
BUJIET Ne26
10 y4eOHOH TUCHHUILIMHE
I11.01 MATEMATHUKA

IIpencenarens INIK
/JTazapeBa JLA.

3aganue
1. IIpousBoHEIE.

2. Pemnte npakTUUECKyIO 3aja4y.




MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET»

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Ne27
1o y4eOHOH TUCHHUIJINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

[Tonmurexunuecknii koymemk (ITIK BI'TY)

CnenuaasHocth 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Ne28 Mpencenareas INIK
MIPOMBIILIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JlazapeBa JL.A.
obopynoBanus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

pcureTr» (B 2. PemmuTe npakTuyeckylo 3anady.

PeCTHOCTEY BOKBP AHCKMMNTOYKUUT OCYOAaPCTBEHHBIOIHOCTOPOHHUENIPEAEIBIT € XHUE CKY

iz

I IOJ'II/ITGXHI/ILIGCKI/II/I KOJLJIC 2K : I IR I;I I § ;

CrnenuajabHocts 15.02.12
«MoOHTaX, TEXHUYECKOE
00CIIy’)KUBaHUE U PEMOHT
MIPOMBILILIEHHOTO
obopynoBanwus (110

0Tpacsim)»

3K3AMEHAIIMOHHBINI
BUJIET Ne29

10 Y4eOHOM QUCHUIINHE
.01 MATEMATHUKA

Hpencenarens MK
/JTazapeBa JIA.

3aganue

1. Pa3BuTHE MOHATHS O YUCIIE.
2. Pemnrte npakTUYECKYIO 3a/1a4y.
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MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET»

(B

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Ne30
1o y4eOHOH TUCHHUIJINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

ndeCcKUm YHUUBEPCUTET»

MUHMCTEPCTBO HAYKM M BEICWIET'O OEPA30OBAHUA P&
1.ITpaBunaBO«Bp SHCKUMHAXO0KIACHUI T OCY IaP CTBE HHEIMITPOU3BO/I]
(B 2. Pemurte npakTUYECKYIO 3a/a4y.

HbIX.

[Tonmurexunuecknii koymemk (ITIK BI'TY)

CnenuaasHocth 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Ne31 Mpencenareas INIK
MIPOMBIILIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JlazapeBa JL.A.
obopynoBanus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

nueCcKUM YHVBEPCUTET»

1.CrenenHasiBO«BpssHCK(DYHKIMIS. TOCYIAapCTBEHHEI
(B 2. Pemmre npakTuyeckyro 3ajady.

”OJII/ITGXHI/I‘ICCKI/II/I KOJIJIC K : l IR BI | g ;

CnenunaabHocth 15.02.12

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHbIN
00CITy’)KUBaHUE U PEMOHT BUJIET Ne32 IHpeacenarens INIK
MIPOMBILIEHHOTO 1o y4eOHOH AUCHMILINHE /J1azapeBa JL.A.
o0opyznoBaHus (110 I11.01 MATEMATHUKA
OTPaCIISIM )»
3ananue

1. TToka3arenbHast GyHKIIMS.
2. Pemnte npakTUUECKyIO 3aja4y.




MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM T'OCYIapCTBEHHBM TEXHUUECKUM yHUBepcureT» (B

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE
00CITy>)KHUBaHUE U PEMOHT

IPOMBIIIUICHHOTO
obopynoBanus (1o
OTPACIISAM )»

SK3AMEHALIMOHHBIN
BUJIET Ne33
1o y4eOHOH TUCHHUIJINHE
I1.01 MATEMATHUKA

Ipencenareasn INIK
/JTazapeBa JLA.

[Monurexunueckuit koemk (IIK BI'TY)

CnenunanbHocth 15.02.12

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHHE U PEMOHT BUJIET Ne34 Mpencenareas INIK
IIPOMBILIUIEHHOT'O 1o y4eOHOH TUCHHUIINHE /JTazapeBa JLA.
obopynoBanus (1o I11.01 MATEMATHUKA
OTpacisim)»
3ananue MMHUCTEPCTBO HAYKM UM BRICUIET'O OEPABOBAHUA P&

nuyeCcKuUm YHUBEPCUTET»

1. TeopemaBO«Bp sHCKMMOTPEXNEPIEHAUKYIAPAXT'OCY 0P C TBEHHEL
(B 2. Pemurte npakTUYECKYIO 3a/a4y.

HEHUH.

I IOJ'II/ITGXHI/I'—IGCKI/H/I KOJIIIC K : l IR Bl I g ;

CrnenuaasHocts 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CTy’KNBaHUE U PEMOHT BUJIET Ne35 Hpencenarens K
[IPOMBIIIIJIEHHOT O 10 y4eOHOH AUCHHILIMHE /JlazapeBa JLA.
o0opynoBanus (110 I[11.01 MATEMATHUKA
OTPACIISIM )»
3ananue

1. BexTophl 1 1eUCTBUS HAJl HUMHU.
2. PemmmTe npakTUYECKyIO 33/1a4y.
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MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM TOCYIapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET»

[Tonmurexunueckuit koymemk (ITK BI'TY)

CnenmnanbHocth 15.02.12
«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Ne36 Ipencenareasn INIK
[IPOMBIIIIJIEHHOT O 10 y4eOHOH TUCHHUILINHE /JTazapeBa JLA.
obopynoBanus (1o I1.01 MATEMATHUKA
OTPACIISAM )»
aHHue MMHUCTEPCTBO HAYKM U BEICHIET'O OEPABOBAHUS P&

ndeCcKUm YHUUBEPCUTET»

1.JIByrpaHHbIiBO«Bp SHCKMIAYTOJI. TOCYIAapCTBEHHEIM
(B 2. Pemurte npakTUYECKYIO 3a/a4y.

[Tonmurexunuecknii koymemk (ITIK BI'TY)

CnenuaasHocth 15.02.12

«MOHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHBIN
00CITy>KUBaHUE U PEMOHT BUJIET Ne37 Mpencenareas INIK
MIPOMBIILIIEHHOTO 1o y4eOHOH TUCHHUIJIMHE /JlazapeBa JL.A.
obopynoBanus (110 I11.01 MATEMATHUKA
OTPACIISIM )»
3ananue MMHUCTEPCTBO HAYKM U BHICHIET'O OEPABOBAHUS P&

nueCcKUM YHVBEPCUTET»

1.ITepBooOpazHassBO«Bp aHCKUMPYHKIIMUTOCY AP CTBEHHEINA.
(B 2. Pemmrte mpakTHYECKYIO 3a/1ady.

”OJII/ITGXHI/I‘ICCKI/II/I KOJIJIC K : l IR BI | g ;

CnenunaabHocth 15.02.12

«MoHTaX, TEXHUYECKOE 3K3AMEHAIIMOHHbIN
00CITy’)KUBaHUE U PEMOHT BUJIET Ne38 IHpeacenarens INIK
MIPOMBILIEHHOTO 1o y4eOHOH AUCHMILINHE /J1azapeBa JL.A.
o0opyznoBaHus (110 I11.01 MATEMATHUKA
OTPaCIISIM )»
3ananue

1. HeonpeneneHHblil HHTETPAIL.
2. Pemnre npakTUYECKYIO 3a1a4y.




MMHUCTEPCTBO HAYKM M BEICIIETO OEPASBOBAHWUS P¢
BO «BpaHCKUM T'OCYIapCTBEHHBM TEXHUUECKUM yHUBepcureT» (B

[Tonmurexunueckuit koymemk (ITK BI'TY)

CrnennaabHocts 15.02.12
«MOHTaX, TEXHHYECKOE SK3AMEHALIMOHHBbIN
o0CITy’KHMBaHHE U PEMOHT BUWIET Ne39 Ipencenarens IHIK
MPOMBIIIICHHOTO 10 y4eOHO#l JHCHUILINHE /J1a3apeBa JI.A.
obopynoBanus (1Mo I1.01 MATEMATHUKA
OTpaciisiM)»
3ananue

1. TTponsBoHas GYHKIMU 3alaHHON HESBHO, MApaMETPUIECKH.
2. Pemnte NpakTUYECKYIO 3a/a4y.

Kpurepun onenku:



4. Ciucok JIuTepaTypsbl

4.1. OCHOBHBIE TIEYATHBIC U JIEKTPOHHBIC U3/IAHUS.

bammvakos M.U. Marematuka: 3agaunuk: y4eb. mocodue: — 5-e u3j., crep, -
M., OUL] «Akagemus», 2019.

bammakoB M.M. Matemartuka: COOpHUK 3a/1a4 TPOGUILHON HANPABICHHOCTH:
yue0. mocobue: — 3-e u3., crep, - M., OUL] «Akagemus», 2019.

bammakos M.M. Maremartuka: ydeOHuk: — 6-e¢ usn., crep, - M., OUIL
«Axanemus», 2019.

4.2. JIoTIOJIHUTEIbHBIC UCTOUHUKH.

bammakoB M.M. Maremaruka: Knaura ajist npemnoaBatesisi: METO. TTocoOue:
Dnextponnslid hopmart, - M., OULL «Akagemus», 2019.

AmumoB III. A. u np. Maremaruka: anreOpa U Hadaja MaTeMaTHYECKOTO
aHanuza, reoMerpusi. AnreOpa W Hayaja MaTeMaTHYEeCKOro aHaiu3a (0a30BbIM U
yriyoneHHsli ypoBuu) 10—11 kmaccel. — M., U3gatensctBo «IIpocBenieHuey,
2019.

Artanacsn JI. C., byry3zos B. @., Kagomues C. b. u np. MartemaTtuka: anredpa
M Hayaja MareMarhuyeckoro ananusza. [eomerpusa. I['eomerpus (0a30Bblil U
yriyoneHHsii ypoBuu) 10—11 kmaccel. — M., U3patensctBo «IIpocBemieHuey,
2019.

Konsrun FO.M., TkaueBa M. B, ®enepoa H. E. u np. Maremartuka: anre6pa u
HayaJla MaTeMaTH4ecKoro aHaiau3a. AnreOpa W Hayajga MaTEMaTHYECKOTO aHalu3a
(6azoBbiii m yriyonennsiii ypoBau) 10 xmacc / mox pen. A. b. XKwmkdenko. — M.,
N3natensctBO «IIpocBemienue», 2019.

Konsrun FO.M., TkaueBa M. B., ®eneposa H. E. u np. Matemartuka: anredpa
Y Havajla MaTeMaTHYEeCKOTo aHanu3a. Airedpa W Hayalla MaTeMaTUYECKOro aHajan3a
(6a3oBbIit U yriryOneHHbId ypoBHU) 11 kmace / mon pen. A. b. XKwmwxuenko. — M.,
N3natenbctBO «IIpocBemienuey, 2019.

4.3. InTepHeT-pecypchl.

https://www.iprbookshop.ru/ - DnekTponno-6nbmmoTedynas cucrema [IPRbooks

https://e.lanbook.com/ - DnexkrpoHHO-OMOIMOTEUHas cucteMa JIAHD



http://www.consultant.ru/ - CnpaBouno-npaBoBas cuctema Koncynsrantllntoc
https://www.elibrary.ru/ - HartmonansHas sieKTpoHHast OubiroTeka
http://www.edu.ru/ - ®enepanbusiiit UntepHeT-nmoptan «Poccuiickoe

oOpa3zoBaHUE»



Jlucr coritacopanus
JononHeHus M u3MeHeHns K KOMILIeKTY POC Ha y4eOHbIN roj

Jononnenus u uamMmenenus k komruiekty @OC Ha y4eOHBIN IO 10

IUCIHUILINHE

B komriekt @OC BHECEHBI CIEAYIONINE N3MEHEHHS:

Homnonuenus u u3menenus B kommiekre @POC obcyxaens! Ha 3aceganun [TIK

« » 20 r. (mpoToKoa Ne ).

[Ipencenarens MK / /
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