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Ornenounsie MaTepuaibl o yueonomy npeamvery YI1.04 MatemaTtuka

pa3paboTaHbI Ha OCHOBE:

- (henepasibHOrO rOCYAAPCTBEHHOTO 00PA30BATEILHOIO CTAHAAPTA CPEIHETO
oOmiero oOpa3oBaHMs, YTBEp)KIEHHOrO mpukazoMm MwunHoOpHayku Poccum ot
17.05.2012r. Ne 413 ¢ m3MeHEeHUsAMH, BHECEHHBIMU INpHUKa3zaMu MHHHUCTEPCTBA
npocsemienuss Poccuiickoir @enepannu ot 12 aBrycra 2022r. Ne732 u or 27
nexadbpst 2023r. Ne1028;

- denepanbHOil  00pa30BaTENbHONM MPOrPAMMbI  CPEAHETO  OONIETO

o0pa3oBaHMs, YTBEPXKICHHOM  TpHKa3oM  MuHUCTEpPCTBA  MNPOCBELIEHUS
Poccuiickoit @eneparuu ot 18 mast 2023r. Ne371;
- ¢enepanbHOr0 TrOCYJIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPEIHETO
npoeccuoHaIbHOTO oOpa3oBaHuUs o nporpamme MOJITOTOBKHU
KBATM(PUITUPOBAHHBIX paboumnx, cayxamux 09.01.04 Hanaguuk anmapaTHBIX U
MPOTrPAaMMHBIX CPEACTB HMHGOKOMMYHUKAIIMOHHBIX CHCTEM, YTBEPKIEHHBIM
npukazoM MunnpocsenieHus: Poccuu ot 11 Hosi6pst 2022 1., Ne 965.

Opranuzanusi-pazpadotunk: BI'TY

Pa3zpaboTuuku:
Pei6una CBetnana JIeoHn10BHA, pETIOaBaTEh BBICIICH KATETOPHUH
Uepnas FOnms BuktopoBHa, mpemnojiaBaTelib BRICHIEH KaTerOpuu
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1 MTACIIOPT KOMILIEKTA OLIEHOYHOM JOKYMEHTAIIUU

1.1 OueHoyHble cpeacTBa NpeAHA3HAYEHBI IS OLEHKU pE3yJIbTATOB
ocBoeHus yueoHoro npeamera YI1.04 Matemartuka.

dopmoii MPOMEKYTOUHOU aTrTecTtanmu 1Mo ydeOHomy npeametry YII.04
MaremaTnka SBISETCS O5K3aMEH C BBICTABJICHUEM OTMETKM II0 CHUCTEME
«HEYJOBJIETBOPUTEIHHO/YIOBICTBOPUTEIHLHO/XOPOIITO/OTITUIHO.

1.2 OueHo4HbIe MaTepHUaJIbl Pa3pad0TAHbBI HA OCHOBAHUMN:
- oOpasoBarensHOil mporpamMmbl 1o npodeccun  09.01.04 Hanmagumx
anmnapaTHbBIX U MPOrPaMMHBIX CPEICTB HH(POKOMMYHUKAIMOHHBIX CUCTEM;

- paboueit mporpammbl yaeOHoro npeamera YII.04 MaremaTuka.

1.3 lenu n3yvyenus: yueonoro npeamera YI1.04 MaremaTuka

- (¢opMupoBaHHME UEHTPAJIbHBIX MAaTEMaTHUYECKHX TMOHATUN (YHUCIIO,
BEJIMYMHA, TeoMeTpHueckas (urypa, MEpeMEHHas, BEPOSATHOCTb, (PYHKIIHS),
00EeCIeUnBaOIINX MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHus 00yYarOLIUXCS;

- ToABeJeHHE 00YyJarOIUXCs Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTUKU U OKPYXKAIOIIeTO MHpA, MOHUMAaHUE MAaTeMaTUKH Kak
4acTH OOIIeH KyJbTYypbl YEJIOBEUECTBA;

- pa3BUTHE HMHTEIUIEKTYalbHBIX W  TBOPYECKHMX  CIIOCOOHOCTEH
oOydJaromuxcs, IO3HABATEIbHOW AaKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBITIUICHUS], UHTEPECA K U3YUEHUIO MATEeMATHUKHU;

- dbopmupoBaHre (PYHKIIMOHAIBHOW MaTeMaTUYeCKOW T'PaMOTHOCTH:
YMEHUSI PpAaclO3HAaBaTh MAaTEMAaTHYECKUE acCleKThl B PEaTbHBIX >KHU3HEHHBIX
CUTyallUsIX W TPH HU3YYEHUU JAPYIHX Y4eOHBIX TMPEAMETOB, IMPOSIBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyITUPOBaTh UX Ha A3BIKE MATEMAaTUKU U
CO3/1aBaTh MaTeMaTHMYeCKHUE MOJENH, MPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKUn
amnmapaT JJis pelIeHUs NMPAKTUKO-OPUECHTHUPOBAHHBIX 3ajad, HHTEPIPETHPOBATh U
OLIEHUBATh TIOJyUYEHHBIC PE3yIbTATHI;

- (opMupoBaHHE TPEICTABICHUS O TEOMETPHHM KaK 4YacTH MHPOBOM
KyJBTYPBI M OCO3HaHHE €€ B3aMMOCBS3H C OKPYIKAIOIIIM MHPOM;

- (hopmupoBaHue NpeaCTaBICHUSI O MHOTOIPAHHUKAX U TeJIaX BpalIeHUs KaKk
O BOXKHEMIIHUX MATEMaTUYECKUX MOJEISAX, MO3BOJISIIONIMX OIMUCHIBATH U U3y4aTh
pa3HbIe SBJICHUSI OKPYIKAIOIIETO MUPA;

dbopMHpoBaHre YMEHHUS PACIIO3HABATh HA YEPTEkKaX, MOJIEISAX U B PEATBHOM
MUpE MHOTOTPAHHUKH U TeJia BPAIllCHUS,

- OBJIaJICHHE METOJIaMHU PEeIlIeHUs 3aJlad Ha MOCTPOEHUS Ha M300pakeHUIX
IIPOCTPAHCTBEHHBIX (PUryp;

- (dopMupOBaHME YMEHHS OIEPUPOBATH OCHOBHBIMU TOHATHUSAMHU O
MHOTOTpaHHHUKaX U TeJlaX BPaLICHHs U UX OCHOBHBIMU CBOMCTBaMH;

- OBJAJCHWE QJITOPUTMAMH pEIIeHHs OCHOBHBIX THWIIOB  3ajad,
dbopMupoOBaHHE yMEHHS MPOBOJUTH HECIOKHBIC TOKA3aTENIbHBIE PACCYXICHUS B
XOJI€ PEIICHUS CTEPEOMETPUUECKUX 3a/1a4 M 33/1a4 C MMPAKTUIECKIM COCpKAHUEM;



- pa3BUTHE UHTEIUICKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00ydaronuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHI, KPUTHUYHOCTU
MBIIIICHUS;

1.4 Ilnanupyemblie pe3yabTarTbl OCBOeHHMs y4eOHoro mpeamera YII1.04
Maremaruka
JIMHHOCTHBIE PE3VYJIbTATBI

1) rpaxkaHcKOro BOCHUTAHUS: CPOPMUPOBAHHOCTh TPAXKITAHCKON MO3ULIUU
o0OydJaromierocsi Kak akTUBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO OOIIECTBA,
MpEACTAaBICHUE O MaTEeMaTUYEeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SBJICHUH, MOpPOLEAYyp TpaxJaHCKOro oOiecTtBa (BHIOOPHI, OMPOCHl U
JIpyroe), yMEHHE B3aUMOJICUCTBOBATh C COIMAJIBHBIMHU HMHCTUTYTaMU B
COOTBETCTBUH C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) MaTpUOTHMYECKOTO BOCHUTAHUS: CPOPMUPOBAHHOCTh POCCHUUCKOMN
IPAKIaHCKON MIEHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOAILIEMY POCCHICKON
MaTeMaTUKH, IEHHOCTHOE OTHOIIEHUE K JOCTUXKEHUSIM POCCUMCKUX MAaTEMATHKOB
U POCCUHCKOW MaT€MaTUYECKOW IIKOJbI, MCMIOJb30BAHUE ATUX JOCTHXKEHHHN B
JIPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMHUKHU;

3) N1yXOBHO-HPaBCTBEHHOTO BOCIUTAHUS: OCO3HAHUE JYyXOBHBIX IIECHHOCTEH
pOCcUicKOro Hapojaa, cOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, TUYECKOTO
MOBEJICHUSI, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HAyKU WU
JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMYUBOIO
Oyay1mero;

4) 3CTETUYECKOr0 BOCIUTAHUS: 3CTETUUECKOE OTHOIIEHUE K MUPY, BKIIIOYas
ACTETHKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUICHUH,
paccykJaeHui, BOCIPUUMYUBOCTh K MAaTEMaTUYECKUM aCIIeKTaM Pa3JIMuHbIX BUJ/IOB
HCKYCCTBA;

5) ¢usnueckoro BocmuTaHUs: CHOPMHUPOBAHHOCTH YMEHHUS MPUMEHSThH
MaTeMaTUYECKUEe 3HAaHUS B MHTEpecax 370pOBOro u Oe3omacHoro oOpasa >KU3HHU,
OTBETCTBEHHOE OTHOLIEHWE K CBOEMY 3J0pOBbIO  (3I0pOBOE  IHTAaHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHA U OTHAbIXa, peryspHas duznueckas
aKTUBHOCTBH), (PU3WYECKOE COBEPIIICHCTBOBAHWE TIPU 3aHATHUSIX CIOPTHUBHO-
O3 OpPOBUTEIIBHON IESTENBHOCTBIO;

6) TPyJOBOTO BOCHHUTaHUSA: TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH
TPyAOII00Us, UHTEpEC K pa3audyHbIM cepam npodecCuoHaIbHON NeITeIbHOCTH,
CBSI3aHHBIM C MAaTEMaTUKOMW M YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oymyuiei
npodeccun M peaqu30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IJIaHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTH4eCKOMYy OO0pa3oBaHHIO M CcaMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHUIO B pEIICHUU
MPaKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;



7) DKOJOTHYECKOTO BOCHUTAHUSA: C(HOPMUPOBAHHOCTH HSKOJOTHUECKOU
KYJIbTYpbl, TOHMMAHHE BJIUSIHUA COLMAJIBbHO-3KOHOMHUYECKHX TMPOILIECCOB Ha
COCTOSIHME MPUPOJHON U COLUMANIBbHONU Cpeibl, OCO3HaHHUE II00aJIbHOr0 Xapakrepa
HKOJIOTHYECKUX MPOOJIeM, OpUEHTAILMS HAa MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUU
JUTSL pEIICHUS 3a/1a4 B 00JIACTH OKPY>KaIOIIEeH Cpelibl, MIIaHUPOBAHKUE MTOCTYIIKOB U
OLICHKU UX BO3MOKHBIX IOCJIEICTBUM JJIsI OKPYKAIOLIEN CPEJIBL;

8) IEHHOCTHM HAyYHOTO TO3HAHUS: CPOPMUPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MPAKTUKH, TMOHUMaHWEe MAaTEMaTUYeCKOW HAyKd Kak cdepbl YeIoBEUECKOU
JEATEIbHOCTH, 3TAallOB €€ Pa3BUTHUS U 3HAYMMOCTH JUISl PA3BUTHUS LMBUJIA3ALINH,
OBJIQJICHUE A3BIKOM MAaTEMAaTHKA M MaTeMaTH4YECKOW KyJIbTYpOW KakK CpPEACTBOM
MO3HAHUS MHpPA, TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYIO U HCCIEI0BATEIbCKYIO

ACATCIbHOCTD HHANBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3VJIbTATbI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue 1eMcTBUA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIIEHMH MEXIy MOHATUAMH, (DOpPMYIMpPOBATH
OTIpEe/IeTICHUS MMOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIAaCCU(PUKALINY,
OCHOBAaHMS JJi1 OOOOIIEHHS M CpPAaBHEHUS, KPUTEPUU IPOBOJMMOIO aHAIIN3a;
BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEe0OPa30BhIBATh CYKACHHS: YTBEPAUTEIbHBIC
U OTpULATEIbHbIE, €AUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIOJACHUIX U YTBEPKIACHUSAX, Npeajararb KpUTEpHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUUH;

JieNlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JIEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aK/IIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITEJIEHO J0Ka3aTeIbCTBA MaTEMaTUYECKUX
YTBEPXKIECHUA (OpsMBIE M OT IPOTHBHOIO), BBICTPAWBATh aAPryMEHTALUIO,
IPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI, 00OCHOBBIBATh COOCTBEHHBIE CYK/ICHUS U
BBIBOJIbI; BBIOMpATh CHOCOO penieHus y4yeOHOW 3aJaduu (CpaBHUBATH HECKOJBKO
BAapUAHTOB PELIEHUs, BBIOUPATh HAan0O0JIee NOAXOIAIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbcKne 1eiicTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BATENbCKUI HMHCTPYMEHT MO3HAHUA,
bopMynupoBaTh  BONPOCHI,  (PUKCUPYIOLIME  MPOTUBOpEUUE,  MHpodseMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO [MO3MIINIO0, MHEHUE;

IPOBOJAUTH CAMOCTOSITENIBHO CIUIAaHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIET0BAaHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTEMaTHUECKOr0 00BEKTa, SIBIEHHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00BbEKTaMHU, SBJICHUSIMH, POLIECCAMU;



CaMOCTOSITeIbHO  (popMysIupoBaTh  OOOOIICHWS W BBIBOJBI IO
pesyibTaTaM  TPOBEAEHHOTO  HAONIOJNEHUS,  WCCIEJOBaHUS,  OICHUBATH
JIOCTOBEPHOCTh MOJIYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

POTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMpPOIECCa, a TaKKe BBIJIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSIX.

Pab6ora ¢ unpopmaunmeii:

BBISIBJISITH Je(UIIUTH MHOOPMALIMK, JaHHBIX, HEOOXOJAUMBIX Il OTBETA Ha
BOIIPOC U Il pEeUIeHUs 3a]1a4u;

BBIOMpaTh UH(POPMAIUIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMaTU3UPOBATh U HHTEPIIPETUPOBATH MH(GOPMAIIUIO PA3IMUYHBIX BUJIOB U (pOopM
Ipe/ICTaBIICHNUS;

CTPYKTYpUPOBaTh MH(GOPMAIINIO, MPEACTABIATh €€ B Pa3iudHbIX (opmax,
WUTIOCTPUPOBATH TpadUUuecKy;

OIICHUBATh HAJEKHOCTh uHhopMaIuu o CaMOCTOSITETILHO
chOpMyIMPOBAHHBIM KPUTEPHUSIM, CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKAaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIEe 1eCTBHS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIIOBUSIMU U
EISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOXO TOUKY 3PEHHSI B YCTHBIX
W THCHbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHHS II0 XOJY peIICHHUS 3aJauH,
KOMMEHTHPOBATH MMOJYYCHHBIN pe3yJbTarT;

B X0/l O0CYKJI€HHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAEMOIl TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJICH, HAIIEJIEHHbIE Ha TIOHMCK
pelIeHus, COMOCTAaBISATh CBOM CYXKJEHUS C CYXICHHUSIMH JPYTHX Y4YaCTHUKOB
nuanora, oOHapy>KMBaTh pa3ju4ve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YyJIbTaThl PEUICHUS 33J]a4H, SKCIIEPUMEHTA, UCCIIEA0BaHU,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MPE3eHTAIllMU U 0COOEHHOCTEH ay TMTOPUH.

PeryasiTuBHbIE YHUBePCcAJbHbIE YUeOHbIE eiicCTBUSA

Camoopranusanus:

COCTaBJISATh IUIaH, AITOPUTM PEILICHHUS 33/1a4ud, BRIOUPATh CIOCOO PEIIeHHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, IMOIMOHAJIBHBII HHTEJJIeKT:

BJAJIETh  HaBBIKAMHM  [IO3HABATEIIbHOW  pediekcuu Kak  OCO3HaHHUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAICTh
croco0amMu CcamMONPOBEPKU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peHIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUIETh TPYIHOCTH, KOTOPbIE MOTYT BOBHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HAaWJICHHBIX OIIMOOK, BBISBICHHBIX TPYJAHOCTEH; OIEHUBATh COOTBETCTBHUE
pe3yibTara 1Leld U YCIOBUSAM, OOBSCHATH NPUYUHBI JOCTHUKEHUS WIH
HEJIOCTUKEHUS PE3yJIbTaTOB JESATEIbHOCTH, HAXOJWTh OIIUOKY, JaBaTh OIICHKY
NpUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eITEJILHOCTD:



NOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIECTBA KOMaHJIHOW U WHIWBHYyaJIbHOU
paboThl TpHM peleHuH Y4eOHBIX 3a7ady, MPUHUMATh LEJIb COBMECTHOM
NEeATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThI, pacnpeneisiTh
BUIBI paboT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC U Pe3yabTaT paboThl, 0000111aTh
MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IrpyNmnoBbIX (opmax padoTsl (00CyxkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh Pa0OTHI U KOOPJIMHUPOBATh
CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/bl, OLICHUBATh Ka4€CTBO CBOET0O BKJIaJa
B OOWMHA TPOAYKT TO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aUMOJECHCTBHUS.

IMPEAMETHBIE PE3VYJIBTATEI

Yuciia ¥ BIYMCICHUSA:

ONEpUPOBaTh MOHATHAMHU: PALMOHAIBHOE W JEHUCTBUTEIBHOE YHUCIO,
HaTypaJIbHOE, LIE€J0€ YHCI0, OOBIKHOBEHHAss U JECSATHYHAs APOOb, MPOLEHTHI,
MCII0JIB30BATh IPU3HAKH JIEJTMMOCTH LIEJIBIX YUCEI, PA3JI0KEHHUE YUCia Ha POCThIE
MHOXKHTEJN JUIsl pELIeHUs 3a]1ay;

BBIMOJHATh ~ apU(PMETHUECKUe  ONepalud ¢  pPAlUOHATBHBIMU U
JEUCTBUTEIbHBIMU YHUCIAMU;

BBINIOJIHATD MPUOJIMKEHHBIE BBIYMCIEHUS, UCIIOIb3YS MpaBuia OKpYIJICHUS,
JieNaTh MPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCIICHHUI;

ONepUpOBaATh NOHATUSAMU: CTENEHb C LUEIbIM U PAlMOHAIBHBIM MTOKA3aTelIeM,
cTaHjapTHas ¢opMa 3amucu ACHCTBUTEIBHOTO YHCIA, KOPEHb HATypalbHON
CTENEHH, UCIIOJIb30BATh MOIXOAUTYI0 (POpPMY 3amUCH JEHCTBUTEIBHBIX YUCEN IS
peLIEHUs NPAKTUYECKUX 3324 U IPEACTABICHUS 1aHHbBIX;

ONEPUPOBATh NOHATUAMM: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJIBHOIO YIJIA,
UCIOJIb30BaTh 3aIllMCh TPOU3BOJIBLHOTO YIJia Yepe3 0OpaTHbIE TPUTOHOMETPHUUECKHE
byHKINY;

ONEepUPOBATh MOHATHAMU: JIOrapudM YuCia, JECATUUYHBIE U HaTypalbHbIE
Jaorapu(pMsl.

YpaBHeHNs 1 HEPABEHCTBA:

ONEpUPOBATh MOHATUSMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LEJIOE,
palMoHalIbHOE, UPPALMOHAIIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
ypaBHEHHUE;

BBINIOJIHATDh MPEe0Opa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN U pEIIaTh
TPUTOHOMETPHUUECKNE YPABHECHHUS;

BBINIOJIHATDh TMPEOOpa30oBaHUsl 1LIENbIX, PAMOHAIBHBIX W HPPAIMOHATIBHBIX
BBIPAKEHU U pelIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB;

IPUMEHATh YPABHEHUS U HEPABEHCTBA JUJISl PELLICHHS] MaTEMAaTUUECKUX 3aa4
W 3aJ1a4 U3 Pa3IMYHbIX 00J1acTe HAYKHU U PEATbHON KU3HH,

MOJICJIMPOBaTh pealbHbIE CHUTyallUM Ha S3bIKe aJIreOpbl, COCTaBIATh
BBIDAKECHHSI, YpaBHEHMS, HEPABEHCTBA II0 YCJIOBHIO 3aJayd, MCCIEI0BaTh
MIOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM allllapaTa anreopsl;



OPUMEHATH CBOMCTBAa CTENEHH JJs MpeoOpa3oBaHUsA  BBIPAXKEHUH,
OIIEPUPOBATh NOHATHUAMM: ITOKA3aTEIBHOE YPABHEHHME W HEPABEHCTBO, pelIaTh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB;

BBITIOJIHSATH MPEOOPA30BAHMSI BBIPAXKEHUH, COACPKAIINX JIOTapU(PMBI,

ONEpUPOBaATh MOHATUSAMHU: JIOTAPU(PMHUUECKOE YPAaBHEHHE M HEPABEHCTBO,
peniaTb OCHOBHBIE THUIIbI JJOTapU(PMUUYECKUX YPABHEHUI U HEPABEHCTB;

HaxOJUTh PELICHUS TPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEpUpPOBATH IOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUU U €€ peLIeHMUE,
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUJIS PEIIEHUS MPAKTUYECKHUX 3a/1a4;

HaXOJUTh PEIICHMs IPOCTEHIINX CUCTEM M COBOKYITHOCTEH PallMOHAIBHBIX
YPAaBHEHUH U HEPABECHCTB;

MOJICIMPOBaTh pEAJbHbIE CHUTyallUM Ha S3bIKE aireOpbl, COCTaBIATh
BBIPDAXXCHUS, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbI 110 YCIOBHMIO 3a/Jayy,
UCCIIEIOBATh TIOCTPOSHHBIE MOJIENIN C UCIIOIb30BAaHUEM arlrapara ajareopsl.

DYyHKIUU U TPAPUKU:

ONepUpOBaTh MOHATHIAMH: (PYHKLHMSA, CIOCOOBI 3a7aHusl (PyHKIMHU, 00JIacTh
OTNpE/IETICHUs] W MHOXXECTBO 3HadeHW (yHKuuu, rpaduk (QyHKUHUH, B3aWMHO
oOpatHble PyHKLINU;

OMepUpOBaTh MOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIIMH, HYJIU QYHKLIHH,
NPOMEKYTKA  3HAKOMOCTOSHCTBA, MepUOAMYEcKass (QYHKUHUSA, MPOMEKYTKH
MOHOTOHHOCTH  (PYHKIMU, TOYKH OIKCTpemMyMma (PyHKIUH, HauOosblliee U
HauMEHbIllee 3HA4YeHHUA (QYHKIUM Ha MPOMEXKYTKE, HCIOJIb30BaTh MX Js
UccClIeJOBaHMsl (PyHKINH, 3aJJaHHON TpaduKoM;

UCIOJb30BaTh Ipa@UKu (QYHKUMH A1 pEUIEHMs] ypaBHEHUN; CTPOUTH U
YuTaTh TpapuKU JHUHEHHOW (QYHKIMH, KBaJpaTUYHOW (YHKIUH, CTEIEHHOU
(GYHKIMH C LEeIbIM TTOKa3aTeleM;

ONEpUPOBATH MOHATUSAMU: TpaQUKU MOKA3aTEIbHOM, JOrapupMUIecKor U
TPUTOHOMETPUUYECKUX (PYHKIUH, N300pakaTb UX HAa KOOPJIMHATHOW IJIOCKOCTU U
WCIIOJIb30BaTh JJIsl PEIICHNS] YPAaBHEHNN U HEPABEHCTB;

n300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTHU I'pa(UKU JTMHEHHBIX YPAaBHEHHUM U
MCIIOJIB30BaTh UX JUIA PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM;

UCIIOJIb30BaTh rpapuku GYHKUMA [ HCCIAEJOBaHUS MPOLECCOB U
3aBUCUMOCTEHN MpH PEIICHUM 3a/lay U3 JPYTuX y4eOHBbIX MPEIMETOB U pealbHOU
YKU3HU, BbIpAXXaTh (OpMyJIaMH 3aBUCUMOCTH MEXy BEIMYMHAMU;

Havajia MaTeMaTH4€CKOI0 aHAJIN3a:

ONEpUpPOBaTh MOHATUSMM: TOCJIEIOBAaTEIbHOCTh, apupMeTHdeckas U
reoMeTpuYecKas porpeccuy; ONepupoBaTh NOHITUIMU: OECKOHEUHO yObIBarOILaAs
reoMeTpuyecKas Iporpeccus, cymMmma OECKOHEYHO YyObIBalOUIe reoMeTpuuecKon
IIPOTPECCHH;

3aJlaBaTh IMOCJIEOBATEILHOCTH pPAa3IMUYHBIMH CIIOCOOAaMH; HCIOJIb30BATh
CBOWCTBA NOCJIENOBATEIBHOCTEW M MPOrPECCHM ISl PELICHUS PEAbHBbIX 3a1a4
IIPUKJIATHOTO XapaKTepa.

ONEepUPOBATh NOHATUSAMU: HENPEPBIBHAS (QYyHKLHUSA, MPOU3BOAHAS (QYHKLIHH,
UCIIOJIB30BaTh TEOMETPUUECKUN U (PU3MUECKHI CMBICI MPOU3BOAHOM AJIs PEIICHUS



3aJ1a4; HaXOJAUTb POU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKINNA, BBIYUCISATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHUSI, YACTHOTO (QYHKIIHII;

UCII0JIb30BAaTh MPOU3BOIHYIO AJI UCCIEA0OBAHUS (PYHKIIMM HA MOHOTOHHOCTD
¥ KCTPEMYMBI, IPUMEHSATH Pe3yIbTaThl UCCIEAOBAHUS K TOCTPOCHHUIO TPAPUKOB;

UCIIOJI30BaTh MPOU3BOJHYIO JUIsl HAaXOXKIACHUS HAWIIYYIIEro pPELIEHUs B
NPUKJIAJHBIX, B TOM YUCIIE COLMATbHO-3KOHOMUYECKUX, 3a]1a4ax;

ONnepupoBaTh MOHATUSMU: TMepBOOOpa3Hasi M  MHTErpan, IOHUMATh
reoOMEeTpUYEeCKUi U (PU3NUYECKUIN CMBICI MHTErpaa;

HaXOJUTh NMEPBOOOPa3HbIE 3JIEMEHTAPHBIX (DYHKIMM, BBIYUCIATH UHTETpal
o ¢hopmyiie Herorona—JleiiOuuia;

pemaTh NpUKIAAHbIE 3aa4l, B TOM YHUCJE COLUUAIbHO-O’KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTUYECKOTO aHaJK3a.

MHokecTBa H JTIOTHKA:

ONEpUpOBaTh IOHATHAMM: MHOXKECTBO, ONEPALMM HAJ MHOXECTBAMU;
UCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIM armapaTr Ui OINMCAHMS pPeabHBIX
IPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]a4 U3 APYTHX yYeOHBIX IPEAMETOB;

OIEpUPOBAaTh  IMOHATUSMHU: ONpENeNIeHNe,  TEopeMa,  CIIEJCTBHUE,
J0Ka3aTEIbCTBO.

Crepeomerpus:

ONEpUPOBATh MOHATUAMU: TOUKA, MPAMasi, JIOCKOCTh; MPUMEHSTh aKCUOMBI
CTEPEOMETPHUU U CIEJACTBUSA U3 HUX MPHU PELIEHUU T€OMETPUUECKUX 33/1aY;

ONEPHUPOBATH MOHATUAMU: NAPATIIETIBHOCTh U NEPHEHAUKYIISPHOCTD MPSMbBIX
1 TIOCKOCTEH;

KJaccu(UIIMPOBaTh B3aMMHOE PACIOJIOKEHUE MPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE;

ONEPUPOBATh TMOHATUSAMU: JABYTPAHHBIM YroJ, TPaHU ABYTPAHHOTO YTa,
peOpo ByrpaHHOrO yrIJia, JMHEWHBIN Yrojl ABYTpaHHOIO yrja, rpajaycHas mepa
JIBYTPAHHOTO yTJIa;

ONEepUpOBaTh MNOHATHSMHU: MHOTOIPAHHUK, BBINYKJIbII M HEBBITYKJIbIN
MHOTOIPAHHHMK, 3JEMEHThl MHOIOTPaHHUKA, NPABWIbHBIA  MHOI'OI'PAaHHUK;
pacno3HaBaTb  OCHOBHBIE  BHJBl MHOIOIPAaHHUKOB  (IMpamMuja, IpuU3Ma,
MPsIMOYTOJIbHBIN Napaiiesenunen, Kyo);

KJaccu(uuUpoBaTh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
Kiaccuukanuy  (BBITYKJIbIE M HEBBITYKJIblE MHOTOTPAHHUKH, HPABUIbHBIE
MHOTOTPaHHUKH, MPSAMbIE U HAKJIOHHBIC TPU3MBI, TTAPAJIJICIICTIUIIC IbI);

ONEPUPOBATH MOHATUSAMHU: CEKYIAsl MJIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB;
OOBSACHATH MPUHIHUIIBI TOCTPOCHUS CEUCHUI, UCTIONIb3YsI METO/I CJIE/IOB;

CTPOUTh CEUEHHUS] MHOTOIPAHHUKOB METOJOM  CJIEJIOB, BBIIOJIHATh
(BBIHOCHBIE) TJIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXy, COOKY, CHU3Y;

pelaTh 3a7ja4y Ha HaX0KI€HUEe T€OMETPUUECKUX BEJIMUMH 10 00pa3iaM win
QIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAIMTUYECKHE METOJbl MpPH PpPELICHUU
CTaHJAAPTHBIX MAaTEeMaTUYECKUX 3a7a4 Ha BBIYHUCIECHUE PACCTOSIHUN MEXIY IBYMs
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSAMbBIMU;



pelaTh 3aJja4y Ha HaXO0KI€HUE T€OMETPUUECKHUX BEIMUMH M0 o0pa3iam win
QITOPUTMAM, IPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE METOAbl IpPU PELICHUU
CTaHAAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MOPSIMBIMH, MEXJIy HpPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YIJIOB;

BBIYHUCIIATh OOBEMBI U IUIOMIAIA TMOBEPXHOCTEH MHOTOIPAHHHUKOB (IIPU3MA,
nupamuza) c ipuMeHeHUueM (popMyJ1, BBIYUCISATH COOTHOLIEHUS MEXTY TIIOIIAIMU
MOBEPXHOCTEHN, 00BbEMaMHU OJ0OHBIX MHOTOI'PAaHHUKOB;

ONepUpOBaTh MOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCb H
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUH (PUTYPBI;

U3BJIEKaTh, MpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX M'€OMETPUUECKUX (PUTypax, NPEJICTaBICHHYIO Ha YEpTEXKax U
PUCYHKaX; MPUMEHATh T€OMETpUUecKHe (HaKThl Ui PELICHUS] CTEPEOMETPUUECKUX
3a]1a4, MPEANOIararoIuX HECKOIBKO IIAroB PEIICHHUS], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme;

OPUMEHSATh MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHCTEMbl IPU PEHIEHUH CTEPEOMETPUUYECKUX  3aj]1ay;
IPUBOJUTH NPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPHUPOAE U KHU3HHU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

OPUMEHATh MOJYyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh peabHbIC
CUTyallUM W TPUMEHSATh HU3YUYEHHbIC NOHSITHS B MPOLECCE IMOUCKA pEelIeHUs
MaTeMaTUyecku Cc(GOpMYJIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallud Ha s3bIKE TIEOMETPUH, MCCIEAOBATh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara aiareopsl, pemarb
IPAaKTUYECKUE 33]1a4M, CBA3aHHbBIC C HAXOKJICHUEM I€OMETPUUECKHUX BEIUUUH.

ONEpUPOBATh MOHATUAMHU: LWIMHAPUYECKAs IIOBEPXHOCTh, OOpa3yrolue
WIMHIPUYECKON TOBEPXHOCTH, MIIMH/P, KOHUYECKasi IOBEPXHOCTh, 00pa3yolue
KOHMYECKON MOBEPXHOCTH, KOHYC, cpepruyeckasi HOBEpXHOCTb;

pacno3HaBaTh Teja BpalleHHs (LUIUMHAP, KOHYC, cepa U map); 0ObICHITh
CHOCOOBI MOTYYEHUS TEJ BPALLEHUS;

KJIACCU(PUIIMPOBATh B3aMMHOE pAaclojoXeHhue cheppl U IMIOCKOCTH;
ONEepUpOBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA
CEerMEHTa, IApOBOW CIIOM, OCHOBAaHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOrO CIIOS,
IapOBOM CEKTOpP;

BBIUMCIATH OOBEMBI M IUIOIIAAU IOBEPXHOCTEH Tea  BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYT;

OIIEpUPOBATH MOHATUSIMU: MHOTOTPaHHUK, BIUCAHHBIN B CPEpy U OMMCAHHBIHI
0KoJI0 c(epsl, chepa, BucaHHasi B MHOTOIPAHHUK UJIU TEJIO BPAIllCHHUS;

BBIUMCIISTh COOTHOILIEHUSI MEXIY IUIOLIaIMU MOBEPXHOCTEH U 00BEMaMu
ITOJTOOHBIX TEI;

n300paxarbh H3ydaemble (QUTYpbl OT PYKH UM C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB;

BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢quryp: BUI CBEpPXY, COOKY, CHU3Y, CTPOUTH CEYEHUS TEJ BPALLEHUS;



U3BJICKaTh, HMHTEPIPETUPOBATH M MPEOOpPa3OBBIBATH HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTekax U
pUCYHKaX;

ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATh JICUCTBUSI CJIOKEHHSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHSITh, KAKUMU CBOWCTBAMHU OHU 00J1aJaI0T;

IPUMEHSTH IPABUIIO Mapajlielenunenaa;

OTIEPUPOBAThH MOHATUSIMU: IEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpa, Yroa MEXIy
BEKTOPAMHU, CKAISIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI;

HaxXOJIUTh CyMMY BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOpAMH, CKaJSIpHOE TMPOU3BEAECHUE, paACKIaAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaMm;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHUCTEME KOOPAUHAT;
MPUMEHSTh TeoMeTpuueckue (aKThl NJi1 PEHICHUs CTEPEOMETPUUYECKHUX 3ajad,
MPEANOJIaraloIInX HECKOIBKO IIaroB PELICHHUs], €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOH (popme;

pemarb IpocTellne reOMETPUYECKUE 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1a;

pemiath 3aJayd  Ha JI0KAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOUIEHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WiIu alropuTMam, IpuMeHss
M3BECTHBIE METO/IbI IIPH PELLICHUH CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a/aY;

IPUMEHSATh MPOCTEUIIME IPOrPAMMHBIE CpPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

NPUBOJUTh MNPUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKU3HU, pACIIO3HABATh MPOSIBJIEHNE 3aKOHOB FT€OMETPUU B UCKYCCTBE;

MIPUMEHSThH IOJIYyYECHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH PEAJIbHbBIC
CUTyalldd W TPUMEHSTh HW3YUYEHHbIC MOHSATHUS B TMPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCcKu CQOpPMYJIHPOBAHHOM NPOOJEMBI, MOJIEIUPOBATH pEabHbIC
CUTyallUM Ha A3BbIKE TEOMETPUU, HCCIEAOBaTh IIOCTPOECHHBIE MOJEIHU C
MCIIOJIb30BAaHUEM F€OMETPUUYECKUX MOHSATUHN U TEOpEM, armapara ajireopbl, pemarhb
MPaKTUYECKUE 3a7a4M, CBI3aHHBIE C HAXOXKICHHUEM T€OMETPUUECKUX BEJIUYHUH.

Teopusi BeposiTHOCTEN:

YUTATh U CTPOUTH TAOJIUIBI U TUATPAMMBI;

omepupoBaTh  TOHATHSAMHU:  cpenHee  apudMeTHyecKoe,  MeAuaHa,
HauOoJIbIIIee, HAUMEHBIIIEE 3HAYEHUE, pa3MaxX MacCHBA YUCIOBBIX JAHHBIX;

OMepUpOBaTh MOHATUAMM: CIYYaWHBIM HKCIEPUMEHT (ONBIT) U Ciy4dailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HMCXOJ) CIyYailHOTO OIIbITA,
HAXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOXHBIMH CITyYalHBIMHU COOBITHSIMHU,
HAaXOJIUTh W CPAaBHUBATh BEPOSTHOCTH COOBITUA B M3YYCHHBIX CIIy4ailHBIX
AKCIIEPUMEHTAX;

HaXOJUTh U GOPMYJIMPOBATH COOBITHS: MIEpECECUCHUE U 00bETMHEHUE IAHHBIX
COOBITUH, COOBITHE, MPOTUBOMOJIOKHOE JAHHOMY COOBITHIO, TOJIB30BaTHCS
quarpaMmMaMu Jusiepa u GopMyIJIon CIIOKEHUS BEPOSITHOCTEH MPU PEIICHUH 3a]1ay;



OIIEpUPOBAThH MOHATUSMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMbIE COOBITHS,
HaXOJUTh BEPOSATHOCTH C IOMOIIBIO IIPAaBUJIa YMHOXXEHMS, C IOMOILBIO AepeBa
CIIy4alHOTO OIBITA;

OPUMEHATh KOMOMHATOPHOE MPAaBHJIO YMHOXEHHUS NpPH PELICHUM 3aaad;
OIIEPUPOBATh IOHATUSAMM: UCHBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEpUsd
UCIIBITAHUM, yCHeX W HeyJaya, HaXOIAUTh BEPOATHOCTH COOBITHMI B cepuu
HE3aBUCUMBIX MCHBITAHUN /10 MEPBOIO YCIEXa, HAXOAUTh BEPOSITHOCTA COOBITHI B
cepuu UcnbITaHui bepHyiuy;

OIIEpUpOBATH  IOHATUSAMM:  CIydaldHas  BEJIMYMHA,  paCIpeIeiICHUue
BEPOSATHOCTEH, IMarpaMMa paclpeIeIeHus.

CpaBHMBATb  BEPOSATHOCTM  3HAYEHWM  CIly4yallHOM  BEJIMYMHBI IO
pacIpeneIeHUI0 WIK C IIOMOIIBIO JUarpamm;

OIIEPUPOBATH IIOHATUEM MATEMATUYECKOT0 OKHUIaHMs, IPUBOJAUTH IIPUMEDBI,
KAK IPUMEHSAETCS MaTEMATHUYECKOE OXKHMIAHUE CIIy4YalHOM BEJIWYUMHBI HAXOJUTH
MaTeMaTU4YECKOE OKUAAHUE I10 JTaHHOMY PacCIpelelICHUIO;

UMETb NPEACTABICHUE O 3aKOHE OOJIBIINX YHCEN,

VIMETB IIPECTABICHUE O HOPMAJIbHOM PACIPEACICHNUH.



1.5
yueOoHoro npeamera YII 04. Maremaruka

IToxa3aTenn u KPUTECPUH OICHUBAHUA PE3YJIbTATOB OCBOCHHUA

OcHOBHBIC BU/IBI OcHoBHBIC Kpurepuu TemaTn4eckue HaumenoBanue
NAesITeJIbHOCTH noKasarejm OLIEHKH 0JI0KH, TEMBI OIIEHOYHBIX CPEJICTB
o0yuaromerocs OLIEHKHU Texymuii IIpomeskyTouna

pe3yJibTara KOHTPOJIb sl aTTeCTAlUSA
1 3 4 5 6 7
[

Hcnonb3oBath 1)ucnonbsyer MpasunbHOCT Tema 1. OueHouyHoe OuenouyHoe

TEOPETHKO- Peun OCHOBHble b MHo:xecTBa CpeacTBo cpeacrso 3.1

MHOKECTBEHHBII MOHATUS, MNonHoTa PAalHOHANBHBIX 2.1,

ammapar Uit TEPMUHbI CamocronTenb . n Ouenounoe

OIMCaHUsI X0/1a 2)usnaraer HOCTb JeficTBUTELHBI CpeacTBo

penieHus (nepeuncnser, (6e3 X ynceJ. 2.2,

MaTeMaTHYeCKHX Ha3biBaeT) AONOAHUTENb Paunonanbubie | OueHouynoe

3aJad4, a TaKxKe CyWecTBeHHO. HbIX YPaBHEHHS U CpeacTBo

peanbHbIX HepaBEeHCTBAa 23

HPOLECCOB 1 cofepKaHue HaBOAALLMX

SBrICHYH, TIpH BOMpOCa BOMPOCOB)

pelIeHUY 33124 U3 3)npusoguT

JPYTHX y4eOHBIX npumepsi

[PeIMETOB. 4) OCyIIECTBIISCT

OnepupoBarhb oT60p 5

HOHATUAMMU: HYyKHOU

paLHOHATBHOE nHPOPMALIAHU JIIS

quCIo, BBINOJTHEHUS

NIEHCTBUTENHFHOE TpaKTHICCKUX

qmcIo, 3aJIaHui,

OOBIKHOBEHHAS pemraer

IpoOb, necaTuynas | 33Aa9H,

JpoOb, poLeHThl. | ACTOIL3YET

Brinonsarts opmyuer,

apu(METHYECKHE HPOBOIUT

OTIEPAIH C BBIYUCIICHUA,

PALMOHABHBIMA 1 5) 060CHOBBIBaET

nefictBuTeIbHEIMK | CBOH

HCITAME; JeUCTBHS,

NpUOJIHIKEHHbIE OTBCHACT Ha

BLIYHCIICHNS, JIOTIOJTHUTEIbHBIC

HCTIONB3YsI BOIPOCHI

npasuia 6) cobmonaer

OKpYTJIEHHUS. TEXHHKY

Jlenats IPUKAAKY 0e30MacHOCTH

Y OLICHKY

pe3yiabTaTa

BBIYUCIICHUH.

OnepupoBatb

MOHATHSIMU:

TOX/IECTBO,

ypaBHEHHE,

HEpaBEHCTBO;

1esnoe u

paunoHaibHOe

ypaBHEHHE,

HEPaBEHCTBO.

Brinonsars

npeoOpa3oBaHUsL

LEJTBIX u

palOHAIBHBIX

BBIPAJKEHUM.




Pemars ocHOBHBIE
THIIBI LIeNbIX
UppalMOHAIBHBIX
ypaBHEHHH u
HEPaBEHCTB.
IIpumensaTr
panroHaNbHbIE
YpaBHEHUSA u
HEpPaBEHCTBA  JUIA
pemeHus
MaTeMaTHYECKUX
3ama4 ¥ 3a1a4 u3
Pa3IUYIHBIX
obnacteli Hayku H
peaibHOU KU3HU

OnepupoBatb 1)ucnonssyet MpasunbHoCT Tema 2. Ouenounoe Ouenounoe
MOHSTHSIMHU: peuYn OCHOBHbIE b DOyHKUNU U CpecCTBO cpeacrtso 3.1
(byHKIMSA, CIOCOOBI | noHsATMA, MNonHoTa rpadgukm. 2.1,
3ajanust QYHKUHH, | TepmuHbl CamocronTenb CreneHs ¢ OueHounoe
B3aMMHO OOPATHBIC | 2)y3naraet HOCTb HeJIbIM CpeacTBO
¢yskmmn, o0xacTh (nepeuucnser, (6e3 nokasartejeM 2.2,
ONpPCACICHU M| HasbiBaer) JOnNonHUTENb Ouenounoe
MHOXKCCTBO cyuLecTBeHHOe HbIX Cpeacrso
3HaYCHUH 23
bynian,  rpadix cofiepKaHue HaBOAALLMX

FA— BOMpPOCa BOMPOCOB

YETHOCTh U 3)npusouT

HEYETHOCTh npumepsi

dyHKIHH, HyIH 4) ocymiecTBiseT

dyHKIHHY, oTbop 5

IIPOMEXYTKH HYy>KHOH

3HaKonocTosHeTBa, | MHOOPMAIM st

BLITOTHSITE BBIIIOJIHCHU A

npeobpazoBaHust TpaKTHICCKIX

cTeneHei ¢ nenpiv | 3aAaHHH,

[OKa3aTeJIEM. periaert

Hcnonb30BaTh sajaqu,

CTAHIAPTHYIO HCIIOJIB3yeT

bopmy sammcn | POpMyJIEL

JIEUCTBUTEIILHOTO NpOBOAUT

— BBIYHCIICHUS,

DopMyIpOBaTh 1 5) 060CHOBEIBaET

UILTIOCTPUPOBATh cBon

rpadudecKu ACUCTBHA,

CBOICTRA OTBE4YaeT Ha

CTEIIEHHOH’ JOIIOJTHUTCIIbHBIC

DyHKLHUH. BOIIPOCHI

BhIpakars 6) cobmonaer

dopMmytamMu TEXHUKY

32BUCHMOCTH 6e3omacHoCTH

MEXIY

BEJIMYNHAMH.

Hcnons3oBats

gpoBeie

pecypcsl JUTSt

MIOCTPOCHHUS

rpauKoB

dyHKIIH u

U3yUYCHUS ux

CBONCTB

DopMyIUpOBaTH, 1)ucnonbsyet MpaBunbHOCT Tema 3. OueHovHoe OueHovHoe
3alKUChIBaTh B b Apudmernuecku CpeacCTBO cpeacrtso 3.1
CHUMBOJIMYECKOM il KOpeHb N—oii 2.1,




dopme U | peYn OCHOBHble MonHoTa CTeneHu. OueHo4yHoE
UILTIOCTPUPOBATH NOHATHS, CamocTosTens | HppauuoHaibH CpencTBo
[IpUMepaMu TEePMUHBI HOCTb bl¢ YyPABHECHUS U 2.2,
CBOICTBA KOPHS N- | 2)y3naraer (6e3 HEepaBeHCTBa Onenovnoe
oi CTCNCHU. | (nepeuncnser, AOMNONHUTENb CpeACTBO
Boinonsts Ha3blBaeT) HbIX 2.3
npeobpasosanms CyLLEeCTBEHHOE HaBOAALLMX
MPPALHOHATIBHBIX 1, hapykatme BOMPOCOB
BBIPKCHHI. Bonpoca
Pewates ocHOBHBIE
— 3)npusoauTt
UppaLiOHAIBHBIX npumepel
ypaBHeHuii u | 4) ocylectBisier
HEPABEHCTB. or6op
[pumenars s | HYKHOH
pereHus rHpOPMALIAN IS
pasnuuHBIX 3ajay | BPIIOJTHCHHA
uppanuonanbuple | TPAKTHICCKIX
ypaBHEHHs y | a/aHuH,
HEPABEHCTBA. petact
Crpoutrs, umratp | SAA34H,
rpaduk KopHs n-oif | HCHOIB3YCT
CTereHu. (opmyseL,
Hcnonb30BaTh HpOBOAUT
tpoBBIe BBIUHCIICHHSI,
pecype s 5) 060CHOBEIBaET
IOCTPOEHHUSI cBOM
rpaduKos JENACTBYS,
bynKHi i | OTBEYaeT Ha
w3ydeHus Jix | AOTIOJHUTENIbHbIE
CROMCTE BOITPOCHI
6) cobirogaet
TEXHUKY
0e30IacHOCTH
OmnepupoBatb 1)ucnonbsyet MpaBunbHOCT Tema 5. OueHnouyHoe OuenouyHoe
HNOHATHAMM: CHHYC, | peyM OCHOBHblE b IMocnexoBareinb CpeiCTBO cpenctBo 3.1
KOCUHYC M TAHTE€HC | NOHATUS, MNMonHoTa HOCTH U 2.1,
HpOI/I3BOHBHOFO TEPMMUHbI CamocTosaTenb ﬂporpeccl/“/l OueHO‘lﬂoe
yrua. 2)usnaraert HOCTb CpeacTeo
Hcnons3zoBaTh (nepeuncnser, (6e3 2.2,
3afmckb HasblBaer) LONONHUTENb Onenounoe
POU3BOJILHOTO CylLecTBeHHOe HbIX cpeacTBo
yria yepes 23
oBpaTHbIe copepraHue HaBOAALLMX
TpHToHOMeTpHucck | BOMPOCa BONPOCOB
we (yHKI. 3)npusoauTt
BHIIONHATE npumepsi
peoOpa3oBaHust 4) ocymiectsiser
TpuroHomerpuaeck | OTOOP 5
UX BBIPOKEHHH. HYyKHOU
Pewars octouble | HHOOPMAIm st
B — BBIMOJTHEHUSI
TpuroHomerpuyeck | MPAKTHICCKHIX
UX ypPaBHEHUI 3ajanuy,
OnepupoBatb pemiaer
MOHSITUSMHU: 3afatm,
nociaenosarenpHoc | ACHOIB3YCT
T, (dopmys,
apupmeTnueckas u | MPOBOAUT
reoMeTpHYECKast BBIYHCIICHHA,
IPOrPECCHH; 5) 060CHOBBIBaET

OECKOHEYHO

CBOH




yObIBaroIIAs
reoMeTpuyecKas
nporpeccus,
cyMMa OECKOHEYHO
yOBIBaroIIei
TeOMETPUYECKON
MPOTPECCUH.
3anaBatb
MOCJIEI0BATENBLHOC
TH pa3TUIHBIMA
criocodamu.
IIpumensaTs
(hopMyITy CIIOMKHBIX
MPOLIEHTOB JIJIs
peuieHus 3a1a4 u3

JIeUCTBUS,
OTBEYaeT Ha
JIOIIOJIHUTEIILHEIC
BOIPOCHI

6) cobimoaet
TEXHHUKY
0€e301IacHOCTH

peanbHON
MPaKTHKH (¢
HCIIOTTH30BAHUEM
KaJIbKYJIATOPA).
Hcnonb3oBaTh
CBOMCTBa
MOCJIEZIOBATEIHLHOC
Tel U IPOrpeccuii
VTS peleHus
pealbHBIX  3a1ay
MPHUKIIATHOTO
xapakrepa
IIpumensth 1)ucnonbsyet MpaBuabHOCT Tema 6. OueHoyHoe OuenouHoe
OCHOBHBIE IIOHATHSA | peyn OCHOBHblE b IToBTOpEHME, CpeacCTBO cpeacrtso 3.1
Kypca anreOpsl 1 MOHATHS, MNMonHoTa 00001IEeHHE, 2.1,
Hayvajla TEePMWHbI CamocTosTenb CUCTEeMaTUu3alusd OueHO'll-loe
MaTeMaTHIeCKOTO 2)usnaraet HOCTB 3HAHM CpeacTBO
aHanmsa 1 (nepeuncnser, (6e3 2.2,
PCLICHIT 3aIA U3 | 155 183eT) AONONHUTENb Ouenotnoe
peabHOM JXU3HU U CyllecTBEHHOE HbIX CPeIcTBO
JIPYTHUX UIKOJIBHBIX 2.3
[ — copepraHue HaBOAALMX

Bonpoca BOMNPOCOB

3)npusoaut

npumepsl

4) oCcyIecTBIsIeT
oTbop

HY>KHOH
UH(POPMALIUH IS
BBIIIOJIHCHUA
NPAKTUYCCKUX
3a71aHuH,

pernraer

3a1a4H,
UCIIOJIB3yEeT
bopMyIIHL,
MIPOBOJIUT
BBIYUCIICHUS,

5) 060CHOBBIBaET
CBOH

JIEUCTBHUS,
OTBEYaeT Ha
JIOTIOJTHUTEIIBHEIC
BOIPOCHI

6) cobioaet
TEXHUKY
0e30MacHOCTH




AKTyanu3upoBaTh
(haKThI U METOIBI
TUTAHUMETPUH,
PEJIeBaHTHEIC TEME.
IonyuaTs
MPeICTaBICHUS O
MPOCTPAHCTBEHHBI
X Qurypax,
pa3bupatb
[IpOCTENIINE
paBuIa
HU300paKeHUS ITHX
uryp.
N3o6paxath
MPSIMYIO
TUIOCKOCTh Ha
pHUCYHKE.
Pacno3naBath
MHOTOTPaHHUKH,
MpaMuay, Kyo,
Ha3BIBaTh UX
3JIeMEHTEHI. JlenaTh
PHUCYHOK Ky0a,
MUPaMUJIBI,
HaXOJUTh ONIHOKH
B HCBEPHBIX
HU300paKCHHSIX.
3HAaKOMHTHCS C
CCUCHUSMH, C
METOJIOM CIICIOB;
HCITOJIB30BaTh JUIS
MOCTPOCHHUS
CEUYCHHS METO
CJIeZIOB, KPaTKO
3aMMCHIBATH IIard
TTOCTPOCHHUS
CeUCHHUSI.
Pacrio3naBath BHJ
CEUYCHHS

H OTHOUICHHH, B
KOTOPBIX CEUYCHHUE
nIenuT pebpa KyoOa,
HaXOJUTh TUIOIIATH
CEUCHHUS.
Hcnonb3oBath
nogobue npu
pellleHUH 3a7a4y Ha
MOCTPOCHHE
CEYCHHI.
3HAKOMHTHCS C
AKCHOMATHYCCKUM
MOCTPOCHUEM
CTCpEOMETPUH, C
aKCHOMaMH
CTEpEOMETpHUH |
CICNCTBUAMH W3
HUX.

MnmoctpupoBaTh
AKCHOMBI
pHUCYHKaMu 51
npuMepamMu u3
OKpy>Karouiei

00CTaHOBKH

1)ucnonbsyet
peuyn OCHOBHble
NoHATUA,
TEPMUHbI
2)usnaraet
(nepeuncnser,
Ha3blBaeT)
CyWecTBeHHOE
coaeprkaHue
Bonpoca
3)npueoauT
npvmepsl

4) ocymiecTBIsIeT
otbop

HY>KHOH
uHpOpMaMA JJIs
BBIIIOJTHEHUS
MPaKTHYECKUX
3aJIlaHUM,
perraer

3a/auu,
HCTIOIB3YET
(dbopmy,
MPOBOJIUT
BBIUHCIICHHS,

5) 000CHOBEIBaET
CBOH

JIeHCTBHS,
OTBEYaeT Ha
JOIIOJTHUTCIIBHBIC
BOTIPOCHI

6) cobirogaet
TEXHHUKY
0€30MacHOCTH

MpasuabHOCT
b

MonHoTa
CamocroaTensb
HOCTb

(6e3
[OnoNHUTeNb
HbIX
HaBOAALWMX
BOMNPOCOB

Tema 7.
BBenenue B
cTepeoMeTpHuIo

OneHo4Hoe
CpeacTBO
2.1,
Ounenounoe
CpeCTBO
2.2,
OuneHouHoe
CpeacTBO
2.3

OnenouHoe
cpeactno 3.1




AKTyanu3upoBaTh
(haKThI U METOIBI
TUITAHUMETPHH,
peleBaHTHEIE TEME,
MPOBOJUTH
aHaJIOTHH.
Ilepeuncnsate
BO3MO)XKHBIE
CIOCOOBI
pacoIoKeHHs
JIBYX MPSIMBIX B
MIPOCTPAHCTBE,
WITIOCTPUPOBATH
UX Ha pUMepax.
JaBatp
orpeneneHne
CKPELUBAIOIIUXCS
MIPSMBIX,
(hopmypOBaTH
MIPHU3HAK
CKPEIINBAIOIIIXCS
HPSMBIX U
MPUMEHSATH €TO0
IPU PELICHUH
3a1ad.
PacnosznaBatp
IpU3MY, Ha3bIBAaTh
€€ DIIEMEHTBL.
Crpouts cedeHus
MPU3MBI Ha
TOTOBBIX
YepTexax.
Ilepeuncnsats
BO3MOYKHBIE
CIOCOOBI
B3aMMHOTO
pacroIoKeHus
psMOit 1
IJIOCKOCTH B
MPOCTPAHCTBE,
MIPUBOAUTH
COOTBETCTBYIOIIHE
TIPAMEPHI U3
peaNbHOM KU3HH.
JlaBaTh
OIIpeJICTICHUE
HapauIeNbHOCTH
IpsIMON U
TIOCKOCTH.
DopMyIHpOBAThH
MIPU3HAK
napaIelbHOCTU
IpsMOii 1
TUTOCKOCTH,
YTBEpKACHHE O
IpAMOi
MepecedeHNs ABYyX
IUIOCKOCTEH,
MPOXOISIINX Yepe3
napaJiesibHbIe
npsiMble. Permath
MpaKTHYECKUE
3aJa4M Ha

1)ucnonbsyet
peuyn OCHOBHble
NoHATUA,
TEPMUHbI
2)usnaraet
(nepeuuncnser,
Ha3blBaeT)
CyWecTBeHHOE
coaeprkaHue
Bonpoca
3)npueoauT
npvmepsl

4) ocymiecTBIsIeT
otbop

HY>KHOH
uHpOpMaMA JJIs
BBIIIOJTHEHUS
MPaKTHYECKUX
3aJIlaHUM,
perraer

3a/1a4H,
HCTIOIB3YET
(dbopmy,
MPOBOJIUT
BBIUHCIICHHS,

5) 000CHOBEIBaET
CBOH

JIeHCTBHS,
OTBEYaeT Ha
JOIIOJTHUTCIIBHBIC
BOTIPOCHI

6) cobirogaet
TEXHHUKY
0e30MacHOCTH

MpasuabHOCT
b

MonHoTa
CamocroaTensb
HOCTb

(6e3
[OnoNHUTeNb
HbIX
HaBOAALWMX
BOMNPOCOB

Tema 8.
Ilpsimble 1
IUIOCKOCTH B
NMPOCTPAHCTBe.
IMapannensHocT
b IPAMBIX U
ILIOCKOCTei

OneHo4Hoe
CpeacTBO
2.1,
Ounenounoe
CpeCTBO
2.2,
OuneHouHoe
CpeacTBO
2.3

OnenouHoe
cpeactno 3.1




MOCTPOCHUE
CEYCHUI
MHOT'OTPaHHHKA.
OOBsICHATD Cltyyan
B3aMMHOI0
PpaCTIONOXKEHUS
MJIOCKOCTEH.
JlaBaTh
oTIpe/ieIeHne
TapauIebHBIX
IIOCKOCTEH;
MIPUBOIUTH
MIPUMEPBI

U3 pealibHOI
KU3HU U
OKpYyXKarouiei
00CTaHOBKH,
WLTIOCTPUPYIOIIIHE
mapaiebHOCTh
IJI0CKOCTEM.
Hcnons3oBath
MIPHU3HAK
napayieIbHOCTH
JIBYX IJIOCKOCTEH,
CBOMCTBa
napaieNIbHbIX
IJIOCKOCTEH NpH
pelIeHny 3a1a4 Ha
MIOCTPOEHHE.
OOBICHATH, YTO
Ha3bIBaeTCS
TapaJuIeTbHBIM
TIPOEKTUPOBAHUEM
1 KaK
BBITIOJTHSETCS
MIPOEKTHPOBAHNE
¢uryp Ha
MI0CKOCTb.
N300paxkaTh B
napanieabHON
MPOEKINH
pa3iu4HbIe
TEOMETPUICCKUE
(urypsr.
MopenupoBats
peanbHBIE
CUTYyAaIllH Ha
SI3BIKE TEOMETPHH,
HCCIIeI0OBATh
MMOCTPOCHHBIE
MOJIETIH C
HCIIOJIb30BaHUEM
T€OMETPUYECKHUX
TTOHSTHM.
HUcnonb3oBats npu
pelieHnu 3a1a4 Ha
MOCTPOCHHE
CCUYCHHI TTOHSTHE
nmapajuieIbHOCTH,
MIPU3HAKH U
CBOICTBa
mapajuIeIbHBIX




MpsAMBbIX Ha

IJIOCKOCTHU
AKTyanu3upoBaTh 1)ucnonbsyet MpaBunbHOCT Tema 9. OueHovHoe OueHovHoe
(aKkTel ¥ METOJIBI | peym OCHOBHble b IlepnienaukyJasip CpeacCTBO cpeacrtso 3.1
IJJAHUMETPUH, NoHATUA, MNonHoTa HOCTH NPAMBIX U 2.1,
PCJICBAHTHBIC TEME, | TepMUHbI CamocToaTenb IJIOCKOCTEH Onenovnoe
TIpOBOMUTD 2)usnaraet HOCTb CpeACTBO
?)Hgmomn. _ | (nepeuuncnser, (6e3 2.2,
BACHSTE, KAKOH | ooy iaar) AONONHUTENb OuenouyHoe
yrojl  Has3bIBAETCA cpeacTso
CylLecTBeHHOE HbIX
yTIIOM MEXTY 2.3
. cogepKaHue HaBOAALLMX
HpAMBIMI Bonpoca BOMPOCOB
&
CKPEIIMBAIOIIUMHUC 3)npusoguT
a1 mpameiMu B | MTPUMEDPHI
[POCTPAHCTEE. 4) ocymiecTBIsIeT
JlaBatn oT60p
oTIpeJieNieHrE HYXHOU
neprenauKysiprsr | MHQOpMAIMHK 11t
X  TpAMBIX  w | BPIIOJNHCHHS
TpsMOii IPAKTHYECKUX
9
NepreHauKyIspao | 33AaHuH,
W K miockoctu. | PeHIacT
Haxogure  yrupl | 334294,
MesKITy HCIIONB3YET
ckpemuBatomumuc | POPMYIIBL,
g TpsMbIMH B KyOe | TIPOBOIUT
- nupamizie. | BPMUCICHNS,
TpuBoAUTH 5) 060CHOBEIBAET
pYMEpBI uz | CBOH
peanbHOM ku3Hu u | ACHCTBHA,
OKpY’KatomIeit OTBEYAET Ha
O6CTaHOBKI/I JOIIOJTHUTCIIBHBIC
9
WIoCTpupytomue | BOTPOCHI
nepnenmukysspao | 0) cobmonaer
CTb  NpsAMbIX B | TCXHHUKY
6e3omacHoOCTH

NPOCTPAaHCTBE W
MEPIIEHANKYISIPHO
CTb  HpSIMOH K
IUIOCKOCTH.
DopMyIHpOBATh
MIPU3HAK
NEePIEeHANKYIIPHO
CTM NOpsMOH U
IIOCKOCTH,
IPUMEHATh €ro Ha
MPaKTHKE:
OOBACHATH
MEePIECHANKYIISIPHO
CThb pebpa kyba u
JMaroHaIx €ro
TpaHH, KOTOpas ero
He COJIEPXKHUT,
HaxXoOAUTh  JJIUHY
JMaroHanu  Kyoa.
Borunciste BEICOTY
MIPaBUIBHOM
TPEYTOJIbHOU u
MpPaBUIBHOMN
YETBIPEXYTOJIEHOU
TTHPaMHAL 1o
JUTMHAM péodep.
Pemarp 3amaun Ha




BBIYUCIICHUA,

CBSI3aHHbBIE c
MEPIEeHIUKYIISIPHO
CTBIO MpSIMOMl U
MJI0CKOCTH, c
HCTIOJTb30BaHHUEM
npu pemeHIH
ITAHUMETPUIECKU
X (akToB u
METOJIOB.
OOBICHATh,  4YTO
Ha3bIBAIOT
MEPIEeHIUKYIISIPOM
W HaAKJIOHHOW W3
TOYKH K
MI0CKOCTH;
MpOEKIHEn
HaKJIOHHOU Ha
TJIOCKOCTb.
OOBSACHATb,  YTO
Ha3bIBaeTCs
paccTosiHHEM:  OT
TOYKH hi(e)
TUIOCKOCTH; MEXIY
napauieIbHBIMU
TJI0CKOCTSIMU;

MEXAy IpsAMOH U
napajuieIbHOM el
ITIOCKOCTEIO;
MEXAY
CKPETUBAIOIIAMUC
P TIPSIMBIMH.
Haxomutb 3T
paccTosHUs B
MPOCTHIX CITydasx B
Kybe, mmpamuue,
pu3Me.
MoaenupoBatb
peabHbIe
CUTYallUU Ha SI3bIKE
TEeOMETPUH,
HCCIIEI0BATh
MOCTPOEHHbIE
MOJIEIIH ¢
HCIOJIb30BaHUEM
TEOMETPHUICCKUX
TTOHATHH.
HWcnonp3oBath mpu
pemIeHny 3amgad Ha

MOCTPOCHHE
CEYECHUH TeopeMy

[Mudaropa,

CBOMCTBa

MPSIMOYTOBHBIX

TPEYTOJIEHUKOB

AKTyanu3upoBaTth 1)ucnonbsyet MpaBunbHOCT Tema 10. OueHouHoe OueHovHoe
(haKTBI U METOJIBI peyn OCHOBHbIe b Yrabl MeXIY CpelacTBO cpenctio 3.1
IJIaHUMETPUH, MOHATUA, MonHoTa NpAMBbIMHU U 2.1,

PEJIEBAHTHBIC TEME, | TepMUHbI CamocTosTenb TUIOCKOCTSIMHA OueHouHoE

IpOBOJHTE 2)usnaraet HOCTb CpeaAcTBO

ananoruu. [laBaTth (nepeuncnser, (6e3 2.2,

ONPEACNCHHE YA | o0y paar) OueHouHoOE

MEXy OpsIMOH U




IJIOCKOCTBIO,
(dhopmyupoBaTh
TEOpPEMY O TPEX
HNEepHIEHUKYIIIPAX
M 00paTHYIO K HEH.
Haxonute yron
MEXAY IpSIMON 1
TUTOCKOCTBIO B
MHOTOTPaHHHUKE,
paccTosiHuE OT
TOUYKH J10 NPSMOiL
Ha MJIOCKOCTH,
HCTIONB3YA
TEOPEMY O TPEX
HepIeHANKYIIpax.
IIpoBonuTs Ha
yepTexKE
MIEPIEHAUKYIISIP:
13 TOYKU Ha
MIPSAMYIO; U3 TOUKH
Ha IJIOCKOCTb.
JlaBaTh
OIIpeJIeTICHUE
JBYTPaHHOTO yria
Y €T0 3JIEMEHTOB.
OOBsICHATD
PaBEHCTBO BCex
JIMHEMHBIX YIJIOB
JIByTPaHHOTO yTJa.
Haxoauts Ha
yepTexe
JBYTPaHHBIN yroi
pu pedpe
MTUPaMHUIBI,
TIPU3MBI,
napauIesenuneaa
JlaBaThb
OIpeneIeHue yria
MEXTY
TUTOCKOCTSIMH.
JlaBaTh
OTIpeJIcTICHUE u
(hopmynrpoBaTh
NPU3HAK B3aHMHO
MEPIEHANKYISIPHBI
X IUIOCKOCTEM.
Haxomute  yruibl
MEXTY
IJIOCKOCTSIMHU B
KyOe W mupamwuje.
Hcnons3oBate mpu
pelIeHun 3a7aq
OCHOBHBIE
TEOPEMBI 1 METO/IBI
TUTAHUMETPHH.
MopenupoBatb
peasbHbIe
CHUTYallH Ha S3bIKE
reoMeTpuH,
HCCIIeI0BaTh
MOCTPOCHHBIE
MOJIeNN c
HCTIOJIb30BAaHUEM

CyLW,eCTBEHHOE
coaeprkaHue
Bonpoca
3)npueoaut
npumepsl

4) ocymiecTBiseT
otbop

HY>KHOH
UH(POPMALIUH IS
BBIIIOJIHCHU S
MPAKTHYCCKUX
3a1aHUM,

perraer

3a/auu,
HCTIOIB3YEeT
(dopmyI,
MIPOBOJIUT
BBIYHCIICHHS,

5) 060CHOBBIBaET
CBOH

JIeHCTBHS,
OTBEYaeT Ha
JOIIOJTHUTCIIBHBIC
BOTIPOCHI

6) cobmoaet
TEXHHUKY
0e30MacHOCTH

A0NONHUTENb
HbIX
HaBOAALLMX
BOMPOCOB

CpencTBo
2.3




re€OMETPUUECKUX
MMOHATHH.
HUcnonb3oBatsh npu
peueHuu 3aaad Ha

MOCTPOCHHE
ceueHuun

COOTHOUICHHS B

MPSIMOYTOJILHOM

TPEYTrOJIbHUKE

AKTyanu3upoBaTth 1)ucnonbsyet MpasuabHoOCT Tema 11. OueHo4yHoe OueHouHoe
(akTBl M METOIBI | peyn OCHOBHble b MHOrorpaHHUKHU CpeacCTBO cpeactno 3.1
TTaHUMETPUH, NoHATHSA, NonHoTa 2.1,
PCJICBAHTHBIC TEME, | TepMUHbI CamocToaTens Onenovnoe
IpOBOJHTE 2)usnaraet HOCTb CpeaAcTBo
ananoruu. JlaBaTh (nepeuncnser, (6e3 2.2,
OHpPC/CIICHHC HasblBaeT) JOMNoNHUTENb Ouenodnoe
napaielieune/a, CylecTBeHHO. HbIX CpeacTBo
pacro3HaBaTh €ro 23
BB M H3yUATh cofepKaHue HaBOAALLMX

cBoiictBa. JlaBaTh Bonpoca BOMpOCosB

ofpe/ieNieHue 3)npusoguT

MUpaMUIbI, npumepsi

pacro3HaBaTh 4) ocymiecTBisieT

BUJIBI UpaMuI, orbop .

(hopmynupoBaTh HYXKHOH

cBoiictBa  pébep, | MHOpMAIMH TSt

rpaneii W BeicoThl | BRIIOJIHCHHA

NpaBUIIBHOI MPAKTHYECKUX

HPaMUIEL. 3a/[aHUH,

Haxomuts pemact

IUIOIIAb TIOJHOM n | 33Aa9H,

GOKOBOI UCTIONB3YET

MOBEPXHOCTH opmyeL,

nupaMupl. Jasary | TPOBOAUT

onpeiereHue BBIYUCIICHUS,

YCeuEHHO 5) 060CcHOBEIBaET

HHUPAMUIIBL, cBon

Ha3bIBaTh eé | ACUCTBHA,

3TIeMEHTEL. OTBEYacT Ha

DOpMyIIHpPOBATH JIOTIOJTHUTEIIBHEIC

Teopemy o | Bompoce!

wiomanu Gokopoii | 0) codmonaet

MIOBEPXHOCTH TEXHHKY

IPaBHIbHOI 0e30IacHOCTH

yceuEHHON

MTUPAMUJIBL.

Pemiate 3agaun Ha

BBIYUCIICHUE,

CBsI3aHHBIC c

MUpaMuIaMu, a

TaKKe 3aJayd  Ha

MOCTPOCHHE

ceueHuid. [laBaTh

orpe/ieTIiCHUe

TIPH3MEI,

pacro3HaBaTh

BUJIBI TIPU3M,

m300paxkaTh

MIPU3MBI Ha

yepTexe.

Haxonute

IUIOIAAb  ITOJIHOM

Wi OOKOBO




MOBEPXHOCTHU
npusmel.  M3yuats
COOTHOIIIECHUS
Diinepa s yucia
pébep, rpaHed u
BEPIIIH
MHOTOTPaHHHKA.
N3yuath BUbI
TIPaBUIIBHBIX
MHOTOTPaHHHUKOB,
UX Ha3BaHUId H©
KOJINYECTBO
rpadei. M3yuath
CUMMETPHIO
MHOTOTPaHHUKOB.
OOBICHATh, KaKue
TOYKH HA3BIBAOTCS
CUMMETPHYHBIMHU
OTHOCHUTEJIFHO
TaHHOU TOYKH,
psAMOit WU
MJIOCKOCTH, 9TO
Ha3bIBAIOT
HEHTPOM, OCBIO
WIK  TUIOCKOCTHIO
CUMMETPUH
¢buryps.
[IpuBoaUTH
TIPUMEPEI
CUMMETPHUYHBIX
uryp B
apXUTEKType,
TEXHUKE, MPHUPOC.
MopenupoBatb
peanbHBIE
CUTYaIlNH Ha S3BIKE
TEOMETPUH,
HCCIIeI0OBATh
MMOCTPOCHHBIE
MOJIEITH c
HCIIOIb30BaHUEM
reOMETPUUECKUX
TIOHSATHA,
HCII0JIb30BaTh
nojooue
MHOTOTPaHHUKOB

AKTyanu3upoBaTh
(dbakTel W METOIBI
TUTAHUMCTPHH,
peJIeBaHTHEIC TEME.
OOBICHATh,  Kak
HU3MEPSIOTCS
00BEMBI Ten,
TIPOBOJISI AHAJIOTHUIO
c H3MEpEeHEM
I IENE
MHOT'OYTOJIEHHKOB.
DopMyIHpOBAThH
OCHOBHEBIE
CBOIiCTBa 00HEMOB.
N3yuars,
BBIBOJIUTH

dopmynsl  00BEMa

1)ucnonbsyet
peuyn OCHOBHble
NoHATUA,
TEPMUHbI
2)usnaraet
(nepeuuncnser,
Ha3blBaeT)
cylLecTBeHHoe
coaeprkaHue
Bonpoca
3)npueoaut
npumepsl

4) oCyIIeCTBIISCT
otbop

HY>KHOH
nHpOPMALIAN IS

MpasunbHOCT
b

MonHoTa
CamocTtoaTensb
HOCTb

(6e3
[OonoNHUTeNb
HbIX
HaBOAALLMX
BOMNpPOCOB

Tema 12.
O0BEMBI
MHOTOTPAHHHKO
B

OneHo4Hoe
CpeacTBO
2.1,
Onenounoe
CpeicCTBO
2.2,
OuneHo4Hoe
CpeacTBO
2.3

OnenouHoe
cpeactno 3.1




MpAMOYTOJILHOI'O BBIIIOJIHCHUA
napajie/ieinea, | MPaKTHYSCKUX
TIPHU3MBI U | 3a/JaHuii,
TTUPAMUJIBL. pernraer
Boruncnsate 00béM | 3amaun,
MPU3MBI U | UCIOJNb3yeT
nupaMuibl Mo uX | (Gopmysl,
JJIEMEHTAM. MIPOBOJIUT
[IprmMeHsATh 00BEM | BBIYHCICHUS,
TS pemeHust | 5) 000CHOBEIBAET
CTEPEOMETPUYECKU | CBOH
X 3agady W A | JCUCTBHS,
HaXO0XIACHUS OTBCYACT Ha
TCOMETPUICCKUX JIOTIOJTHUTEIIBHEIC
BCJIMYHH. BOIPOCHI
MopnenupoBatb 6) cobmonaer
peabHBIC TEXHUKY
CUTYyAIlNH Ha sS3bIKe | 0C30MacHOCTH
TECOMETPUH,
HCCIIEI0BATh
MMOCTPOCHHBIC
MOJIeTIH c
UCIIOJIb30BaHHEM
FeOMETPUYECKIX
MTOHSATHUH
Ctpouthb ceueHue 1)ucnonbsyet MpaBunbHOCT Tema 13. OueHoyHoe OueHovHoe
MHOT'OrpaHHHUKa peyn oCHOBHbIe b HOBTOpeHHe: CpeacTBo CpeacTBo 3.1
METOJIOM CJICJIOB. NoHATUA, MNonHoTa ceueHus, 2.1,
JaBatb TEPMUHBI CamocToaTenb paccTosiHus U Onenovnoe
ofpe/ieTIeHUE 2)usnaraet HOCTb YIJIbI CpeacTBO
PaCcCTOSHHA MEKIY | (nepeuncnser, (6e3 2.2,
burypamu. HasblBaeT) JononHuTeNb Oneno4noe
Haxonute CpeACTBO
paccTosiHIe MEXIY cyliecraenroe HbIX 2.3
HApAIETHbIMH cofiepKaHue HaBOAALLMX
HI0CKOCTAMH, Bornpoca BOMPOCOB
MeXITy 3)npusoauT
IIOCKOCTEIO U npumMepsl
napajieabHoN eit 4) ocymecTBIIAeT
IPSIMO#A, MEXKITY oT6op 5
cKkpeluBaromumuc | HYKHOH
5L IIPSIMBIMHL. nHbOpMALHAN IS
Crpouts BBINOJTHEHUSI
JIMHEHHBIN yroJ TpaKTHICCKIX
JBYIPaHHOro yriaa | 33AaHuM,
Ha YepTeKe peraer
MHOTrOrpaHHUKa u | 331a49H,
HaXOJUTh ero | UCHOIb3YET
BEITHUHHY. dopmysl,
Haxomute  yruer | TIPOBOAUT
MesKTY BBIYUCIICHUS,
IIOCKOCTIMHE B | 5) oOOCHOBBIBaET
MHOIOTPaHHUKAX cBou
JeUCTBHS,
OTBEYaeT Ha
JOIIOJTHUTCIIbHBIC
BOTIPOCHI
6) cobioaet
TEXHUKY
0€30MacHOCTH
N3BnekaTtsb 1)ucnonbsyer MpasunbHOCT Tema 14. OueHouHoe OueHouyHoe
HHPOPMALIUIO U3 b CPeACTBO cpeactno 3.1




Ta0IuUI] U | peYn OCHOBHblE MonHoTa IpencraBaenne 2.1,
Audarpamm, NoHATHUA, CamocTosTenb JTaAHHBIX U OneHo4Hoe
HCII0JIB30BAaTh TEPMUHbI HOCTb omucarTreJbHas CpeacTBo
Ta0JIULIBI U | 2)usnaraer (6e3 CTAaTHCTHKA 2.2,
AMarpamMbl - JUIL | (nepeuuncnser, AOMNONHUTENb Ouenounoe
MIpeJCTaBICHUS Ha3biBaer) HbIX cpe;grno
CTATHCTIYCCKUX cylLecTBeHHoe HaBOAALMX :
JIaHHbIX. HaxomuTs

copeprkaHue BOMNPOCOB
omucaTeIbHbIC

Bonpoca
XapaKTEePUCTHKHI

3)npueoaut
JaHHBIX.
BrigBurars, npumMepsl
KPUTHKOBATH 4) ocymiecTBisieT
THUIIOTE3BI o | o100p .
XapakTepe HYKHOM
cotyuaiinoii rHpOPMALIAN IS
M3MEHUHBOCTH ¥ | DPUIOTHEHHA
onpefensionux eé | MPAKTAIECKHX
daxropax 3a/IaHuH,

peraer

3a/1a4H,

UCTIOJIB3YET

(dbopmyH,

MPOBOJIUT

BBIYHMCIICHHUS,

5) 060CHOBEIBaET

CBOH

JeHCTBHS,

OTBEYaeT Ha

JTOTIOJTHUTEIILHBIC

BOTIPOCEI

6) cobirogaet

TEXHUKY

0e30IMacHOCTH
Hcnonb3oBath 1)ucnonbsyet MpaBunbHOCT Tema 16. OueHnouyHoe OuenouyHoe
JMarpaMMbl peuYn OCHOBHbIE b Onepauuu Haj CpeiCTBO cpenctBo 3.1
Diinepa U | noHaTus, MNonHoTa COOBITHSAIMM, 2.1,
CJIOBECHOC TEPMMUHbI CamocTosaTenb CJIOKEHUuE OueHO‘lﬂoe
OTIICAHHUE COOBITUI 2)usnaraet HOCTb BepoOSITHOCTEI CpelacTBO
A (nepeuncnser, (6e3 o 22,
opmymposkr 1 Ha3blBaeT) AONONHUTENb IIEHO'THOE
H300pasKeHHSI CPeIcTBO

cylLecTBeHHOe HbIX
00BbeTUHEHHS u 2.3

cogepraHue HaBOAALLMX
TepeceueHUs

N BOnpoca BOMNPOCOB

coObITH. Pemath 3
safauH c )npusoamT
UCIIONb30BaHUEM npumepb
dopMyIBI 4) ocymiecTBiseT
CIIOXKEHHS otT60p 5
BEPOSTHOCTEM HYyKHOU

UHPOPMALIUH IS

BBITTOJTHEHUS

MPAKTHYCCKUX

3a71aHuH,

permraer

3a/1a4H,

HCTIOIB3YyeT

(bopmyIHL,

MIPOBOJIUT

BBIYUCIICHUA,

5) 060CHOBBIBaET
CBOH




JIeUCTBUS,
OTBEYaeT Ha

JIOTIOJTHUTEJIbHBIC

BOIPOCHI

6) cobimoaet

TEXHUKY

0e30MacHOCTH
Pemate 3amaun Ha | 1)ucnonb3yer MpasunbHOCT Tema 17. O1neHo4yHoe OneHouHoe
HaX0XICHHUE peyn OCHOBHbIE b YcaoBuasi CpeacTBO cpeactno 3.1
BEPOSATHOCTEH MOHATUS, MNonHoTa BEPOSITHOCTD, 2.1,
COOBITHH, B TOM | tepmuHbI CamocTosTenb aepeBo OueHounoe
4YHCIE YCTOBHBIX C | 2)y3naraet HOCTb CIIyqaiiHOTO CPeIcTBO
TOMOILBIO  1€PEBA | (nepeyncnser, (6e3 OIBITA, (l)O[lMyJ‘la 2.2,
CITy4aifHOTO Ha3biBaeT) AONOAHUTENb TOJTHO# OueHouHoe
OTIBITA. BEPOSITHOCTH H CPeacTBO
OrnpenensTh cytiiecreernoe HbIX HE3aBHCUMOCTDH 23
HE3aBHCHUMOCTh coaepHanne HaBOAALIMX coObITHH
O — o | Bonpoca BOMPOCOB
bopMyre u 1o 3)npusoauT
OpraHH3aIUN npymMepsl
cilyuaiitoro onpita | 4) OCYIECTBIACT

otbop

HYKHOU

nHpOPMAIIAHU JIIS

BBITTOJIHEHUS

MIPAKTHICCKUX

3aJJaHHM,

pemraer

3a/1a4H,

HCTIOIB3YeT

(dbopmysl,

MIPOBOJIAT

BBIYUCIICHUA,

5) 000CHOBEIBaET

CBOH

JICUCTBUS,

OTBEYaeT Ha

JIOTIOJTHUTEIILHBIC

BOIPOCHI

6) cobmoaaeT

TEXHUKY

0e30MacHOCTH
Hcnonb3oBaTh 1)ucnonbsyet MpaBunbHOCT Tema 18. OueHoyHoe OuenouHoe
IpaBUJIO peyn oCHOBHbIe b JJ1eMeHTbI CpeacTBo CpeacTBo 3.1
YMHOXEHUS I | noHATUA, MNonHoTa KOMOMHATOPUKH 2.1,
HEPEIHCIICHUA TEPMUHBI CamocToaTens Onenounoe
COOBITHIA B | 2)uznaraet HOCTb cpeacTBo
CIy9alHOM OWBITE. | (nepeuncnser, (6e3 2.2,
HOHBSOBaUTBCH Ha3blBaeT) AONONHUTENb Ouenotnoe
(opmynoii " cylLecTBeHHoe HbIX CpeacTso
TPEYTOTLHIKOM copepaHue HaBOAALMX 23
[Tackains INI;
ompecIeH BOnpoca BOMNPOCOB
Yucia COYeTaHuU 3)npusoauT

npumepsl

4) ocymiecTBIsIeT
oTbop

HY>KHOH
uHDOpMaIHA JJIS
BBIIIOJIHEHUS




NPaKTHYECKUX
3aJIlaHUM,

pemaer

3a/aun,
HCIIOJNIB3YyET
(hopmyHL,
TIPOBOJIUT
BBIYHCIICHUS,

5) 060CHOBBIBaET
CBOH

JIeUCTBUS,

OTBEYaeT Ha

JOIIOJITHUTCIIbHBIC

BOIIPOCHI

6) cobiotaet

TEXHUKY

0e30MacHOCTH
PazbuBath 1)ucnonbsyer MpasunbHoOCT Tema 19. OueHnouyHoe OuenouyHoe
CIIO>KHEIC peun OCHOBHble b Cepuu CpeacTBO cpenctBo 3.1
SKCHEPUMEHTBl Ha | noHATUS, MNonHoTa MoCJIe0BaATEIbH 2.1,
OTACJIIbHBIC TEPMMUHbI CamocTosaTenb bIX HCNILITAHUH OueHO‘lﬂoe
HCIIBITAHUS. 2)usnaraer HOCTb CpeacTBo
OcpauBatsp (nepeuncnser, (6e3 22,
TTOHATHL: Ha3blBaeT) AonoNHuTeNb Ouenotnoe
HCIBITAHUEC, CEpUA CyLLeCTBEHHOE HbIX CpeacTBo
HE3aBHUCHUMBIX 2.3
- cofeprraHue HaBOAALLMX
TIpHEOIHTS Bonpoca BOMPOCOB
MpUMEpPHl  Ccepui 3)npusoguT
HE3aBUCHMBIX npumMepsl
HCTIBITAHUIA. 4) OCyIIECTBIISCT
Pewate 3amauu Ha or6op
HOWCK HYKHOM
BEPOSATHOCTEH undopManuH s
coObiThii B cepum | BPITOTHCHUA
JCIIBITAHMIR 0 | HPAKTHYECKHX
MepBOro ycrexa g | 33/1aHUH,
cepusix UcrbiTanuii | PCMIAcT
Bepuym. 3afatm,
Wsyuars B xogme | HCHOJIB3YET
[PAKTUYECKON dopmysr,
paboThI ¢ | MpOBOAMT
UCIIONE30BAHUEM BLIMUCTICHUA,
IEKTPOHHBIX 5) 060CHOBBIBaET
TabIuII cson
BEPOSTHOCTU ACUCTBHA,
coOBITHI B cepusx | OTBCYACT Ha
He3aBHCHMBIX JIOITOJTHUTE IBHEIE
UCTBITAaHU] BOIPOCHI

6) cobimoaet

TEXHHUKY

0e30MacHOCTH
OcBauBarb 1)ucnonbsyet MpaBunbHOCT Tema 20. OueHovHoe OueHovHoe
MTOHSATHSA: pPeYn OCHOBHbIE b Cayuaiinble CpPeacTBO cpeacrtso 3.1
ciyyaitHas NoHATUA, MNonHoTa BEJIMYMHBI U 2.1,
BCJIMYMHA, TePMMUHbI CamocToaTenb pacnpeaeieHus OIIeHO'll-loe
pacmpejeneHue, 2)usnaraet HOCTb CpeacTBO
TabumIa (nepeuncnser, (6e3 2.2,
Pactpe/lC/ICHNA, Ha3blBaeT) AononHuTeNb Ouenounoe
Aarpamma CyWecTBeHHOEe HbIX CpeacTso
pacnpeeneHus. 2.3




[IpuBoanTH
MIPUMEPBI
pacrnpesneneHuii, B
TOM yycie
TE€OMETPUUECKOTO
¥ OMHOMHAIIBHOTO.
CpaBHUBATH
pactpeneneHus
CIIy4ailHbIX
BeJmunH Haxooute
3HAYCHUS CYMMBI U
MIPOU3BEACHUS
CIIy4alHbIX
BenMunH. CTpOUTh
U PAacHo3HaBaTh
TEOMETPUYECKOe U
OMHOMHATILHOE
pacnpeaeneHue

coaeprkaHue
Bonpoca
3)npuBoauT
npvmepsl

4) ocymIecTBIsICT
otbop

HY>KHOH
nHpOpMALIAN IS
BBIIIOJITHCHU ST
NPAKTHYECKUX
3aJlaHUM,

perraer

3a/1a4H,
HCIIOJIB3YET
(dopmyH,
TIPOBOJIUT
BBIYHCIICHHS,

5) 060CHOBBIBaET
CBOH

JeHCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTEIIbHBIC
BOTIPOCHI

6) cobirotaet
TEXHUKY
0e30MacHOCTH

HaBOAALLMX
BOMPOCOB

IToBTOpATH
W3yUYEeHHOE u
BBICTPaNBaTh
CUCTEMY 3HAaHUU

1)ucnonbsyet
peyn OCHOBHblE
NOHATUA,
TEPMUHbI
2)usnaraet
(nepeuuncnser,
HasblBaeT)
CYLW,eCTBEHHOE
cofeprkaHue
Bonpoca
3)npusogut
npumepsl

4) OCyIIECTBIISCT
otbop

HYXHOH
nHpOPMALIAHU JIIS
BBITTOJTHEHUS
MPAKTHICCKUX
3aJJaHHMH,
petaer

3a[auu,
HCIIOJIB3yEeT
(bopmyIHL,
MIPOBOJIUT
BBIYUCIICHUA,

5) 060CHOBBIBaET
CBOH

JIEUCTBUS,
OTBEYAcT Ha
JIOTIOJTHUTEIIBHEIC
BOTIPOCHI

6) cobmmoaer
TEXHHUKY
0e30MacHOCTH

MpaBunbHOCT
b

MonHoTa
CamocroaTennb
HOCTb

(6e3
AononHuTenb
HbIX
HaBOAALLMX
BOMpPOCOB

Tema 21.
IloBTOpEHME,
00001IeHHE,
CHCTEMATH3AMA
3HaHU

OuneHouHoe
CpeacTBO
2.1,
OuenouHoe
CpelacTBO
2.2,
OnenouHoe
CPeIcTBO
2.3

OneHouHoe
cpenctBo 3.1




DopMynupoBaTh, 1)ucnonbsyet MpasunbHocT Tema 22. OueHouHoe OunenovHoe
3aMKChIBaTh B | peyn OCHOBHble b Crenenn ¢ CpeacTBO cpeactno 3.1
CHMBOJIMYECKOU NoHATUA, MNonHoTa PAalHOHAIbHBIM 2.1,
¢dopme H | TepMuHbI CamocTosTenb ToKa3aTeyeM. Ouenounoe
WLTIOCTPUPOBATH 2)usnaraet HOCTb IMoka3aTenbnas CpeacTBo
npHMepamMH (nepeuncnser, (6e3 (pynkums. 2.2,
CBOHCTBA CTENEHH. | a0 0067) [ONONHNUTENb Ioxazarenbnbie | OuneHo4ynoe
[pumensTh YPaBHEHHUS U cpencTBo
cBOICTBA CTemenH | Yoo PonHoe HbIX HepaBeHCTBa 2.3
st copepkaHue HaBOAALLMX
IpeobpasoBaHEA Bonpoca BONPOCOB
BBIPAYKEHUM. 3)npusoauT
®opmynupopars u | MPUMEPS
WITIOCTPHPOBATH 4) ocymiecTBIsIeT
rpadudeckn oT60p 5
CBOWCTBA HYKHOH
MOKa3aTeIbHON uHopmaLK s
dyHKkuun. Pemars | BPITOTHCHHS
OCHOBHbIC ~ THIIbI | [PAKTHUCCKUX
MOKAa3aTeNbHBIX 3a/laHui,
ypaBHEHHU u | pemact
HEPABEHCTB. 3ajaqu,
Hcrnosnb3oBath UCHOJIB3YCT
uppoBbIe dopmyr,
pecypesl st | TIPOBOIAT
NOCTPOEHHS BBIYHCIICHUS,
rpauKoB 5) 000CHOBEIBaET
byHKIMIA u | ©BOH
U3yYeHUs px | ACUCTBHA,
CBOICTB OTBEYaeT Ha
JOIIOJTHUTCIIbHBIC
BOITPOCHI
6) cobirogaet
TEXHHUKY
6e3omacHoCTH
DopMynupoBaTsh, 1)ucnonbsyet MpasunbHOCT Tema 23. Ouenounoe Ouenounoe
3aKChIBaTh B peuYn OCHOBHbIE b Jorapupmuyeck CpeiCTBO cpenctBo 3.1
CHMBOJINYECKOM NOHATUS, MNonHoTa as pyHKuus. 2.1,
dopme 1 TEPMUHbI CamocrosTens | Jlorapudpmumyeck | Ouenounoe
WUTIOCTPUPOBATh 2)usnaraer HOCTb He ypaBHEHHUS U cpeacTBo
npUMepaMH (nepeuncnser, (6e3 HepaBeHCTBA 2.2,
concTBa HasblBaerT) [OMNONHUTEND Onenodnoe
norapuya. CylLecTBeHHoe HbIX cpencreo
Brinonsats 23
Mpeobpasopanus copeprkaHue HaBOAALLMX
R — BOMpOCa BOMPOCOB
CONEpRANIHX 3)npusogut
JorapuMsl. npumepsi
DOpMyITHPOBATH 4) ocymiecTBisieT
W WuttocTpuposath | 0T00D 5
rpadudecku HYyKHOU
CBOMCTBA nHpOPMAIIAHN JIIS
sorapudmuyeckoii | BPITOTHCHAS
¢ysxiun. Pemarp | HPaKTHUCCKHX
OCHOBHBIC Tl | S3AaHHH,
gorapudmudeckux | PCHIACT
ypaBHEHUI u | 3amaqd,
HEPABEHCTB. HUCHOJIB3YCT
Hcnonb30BaTh dopmybi,
LHpPOBbIe MIPOBOJHUT
pecypesl qist | BBIYHCIICHHS,
IOCTPOCHHSI 5) 060CHOBBIBaET

rpad)ukoB

CBOH




byHKIHI U | JeicTBus,
N3Yy4YCHU ux OTBEYACT Ha
CBOHCTB. JIOTIOJTHUTETbHBIE
3HAKOMUTHCS C | BOIPOCHI
ucTopuen 6) cobmonaer
pasBuTHs TEXHHUKY
MaTeMaTHKH 0e30IacHOCTH
OmnepupoBatb 1)ucnonbsyet MpaBunbHocT Tema 24. Ouenounoe Ouenounoe
MOHATHEM peuYn OCHOBHbIE b Tpuronomerpuy4 CpeiCTBO cpenctBo 3.1
MepUOTNIecKas MOHATUS, MNonHoTa ecKue PyHKIMHU 2.1,
(ymHKms. TEPMUHbI CamocToaTens | M MX rpaduKH. Ouenounoe
CrpouTs, 2)usnaraer HOCTb Tpuronomerpuya CpeacTBo
aHaJM3UPOBATh, (nepeuncnser, (6e3 ecKue 2.2,
Cpa(];HI/IBaTb Ha3biBaeT) AONOAHUTENb HEpaBeHCTBA OuenovHoe
rpaduku CpeacTBo
TgI/IFOHOMeTpI/I‘IeCK cyluecTsenHoe HbIX b 2.3
- cofepKaHue HaBOAALLMX
DopryTHpOBATE H BOMpOCa BOMPOCOB
WILTIOCTPUPOBATH 3)npusoguT
rpadgudecku npumepsi
CcBOICTRA 4) ocymiecTBsAET
Tpuroromerpuueck | ©T00p
Ux QYHKIHA. HYyKHOU
Permars nHPOPMALIAHU JIIS
npocreiiiue BBIMOJTHEHUSI
TpuroHomerpuyeck | MPAKTHICCKHIX
¥ie HepPaBEeHCTBA. afaHnH,
Hcnone3oBath petaet
rpaduKy s 3ajaqm,
pelueHus HCIIOJIB3yEeT
Tpurosomerpiacck | POPMYIIBL,
UX HEPABEHCTB. IIPOBOAUT
Hcnons30BaTh BBIIMCIICHH,
HGpoBbIE 5) 060CHOBEIBaET
pecypesl as cBon
MOCTPOEHHUS AEUCTBUA,
rpauKoB OTBEYaeT Ha
dyHKLHI 1 JIOTIOJTHUTEITbHBIE
U3YYCHHS HX BOTIPOCHI
CBOMCTR 6) cobmoaeT
TEXHHUKY
0e301acHOCTH
OnepupoBaTh 1)ucnonbsyet MpasunbHoct | Tema 25. OueHovHoe OueHovHoe
TTOHSITHSIMHU: peyn OCHOBHbIe b [IpousBoanas. CpeacTBO cpeactno 3.1
HEIpepbIBHASA NoHATUA, MNonHoTa [Ipumenenue 2.1,
yHKms; TEePMUHbI CamocTosTenn | POU3BOJHOM Onenoynoe
MPOU3BOIHAS 2)usnaraet HOCTb CpeacTBo
dynKum. (nepeumncnser, (6es 22,
Hcnons3oBath 5 HasblBae) [ONONHNUTENb OuneHouHoe
TEOMETPHIECKHA H | ) ocrpennoe HbiX cpe;l;nm
S)I\I:::;ICCKHH cofiepKaHue HaBOAALLMX ’
—— BOMpOCa BOMPOCOB
peuieHus  3ajad. 3)npusoauT
Haxonuts nprimepb!
[POM3BOIHBIE 4) ocymiecTBIsIeT
3IIEMEHTAPHBIX oT60p 5
dyHKuuil, HYXKHOM
BBIYHCIISTE uHopmaLK s
IPOM3BOJIHbIE BBINOJHEHUSI
CyMMBL, MPaKTHYECKUX
NPOU3BEIEHUS, 3a/1aHHuil,
Y4acTHOrO peraer




(OyHKIHH.
Hcnonb3oBats
MPOM3BOJIHYIO JUIA
MCCIIEI0BaHMS
byHKIIH Ha
MOHOTOHHOCTb ~ H
9KCTPEMYMBI,
TIPAMEHATh
pe3yNbTaThl
UCCIEOBAaHUA K
MIOCTPOCHHIO
rpaduKoB.
IIpumensaTs
MPOU3BOJHYIO JJIS
HaXO0XKICHHS
HaWITy4IlIero
pemeHns B
TIPUKJIAHBIX, B TOM
YHcIe CONUAIBHO-

3a/auu,
UCTIOJIB3YET
(dopmy,
MPOBOJIUT
BBIUUCIICHUS,

5) 000CHOBBIBAET
CBOU

JIeHCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTEJIbHBIE
BOTIPOCHI

6) cobiroaet
TEXHUKY
0e30MacHOCTH

IKOHOMUYECKUX,
3aavax.
3HAKOMUTHCSA c
nucTopuen
pa3BUTHS
MaTeMaTH4eCcKOro
aHaimm3a
OnepupoBatb 1)ucnonbsyet MpasunbHocT Tema 26. Ouenounoe Ouenounoe
MOHSTHSIMHU: peuYn OCHOBHbIE b Hurerpan u ero CpeiCTBO cpeacrtso 3.1
nepBOOOpasHasi, NOHATUA, NonHoTa NIPUMEHEHUS 2.1,
HHTCTpall. TEPMUHBI CamocToaTens Onenounoe
Haxomnts 2)usnaraet HOCTb CpeacTeo
epBOOOpa3HbIE (nepeuucnser, (6e3 2.2,
MEMCHTAPHEIX Ha3blBaer) JOnNonHUTENb Ouenounoe
(byHKum; cyuLecTBeHHOe HbIX Cpeacrso
BBIYHUCIIATH 23
nTerpan o | COAepxaHme HaBOAALLMX
dbopuye Bomnpoca BOMPOCOB
HbioTOHA— 3)npusoauTt
Jeit6uuua. npumepei
3HAKOMHUTHCS c | 4) ocymecTBser
UCTOpHEH oT6op 5
pasBUTHS HYXHOU
MaTeMaTmdeckoro | MHQOpMAIMHK 11
aHaJIM3a BBIIIOJIHCHUA
MPAKTUYCCKUX
3aJIlaHUM,
pemaer
3a/aud,
UCIIOJIB3yeT
bopmyIHL,
MIPOBOJIUT
BBIYUCIICHUS,
5) 060CHOBBIBaET
CBOU
JIEUCTBHUS,
OTBE4YaeT Ha
JOIIOJITHUTCIIBHBIC
BOIPOCHI
6) cobioaet
TEXHUKY
0e301acHOCTH
OmnepupoBatb 1)ucnonbsyer MpasunbHOCT Tema 27. OueHouHoe OueHouyHoe
TTOHSTHSIMHU: b CpeacTBO cpeactno 3.1




CHCTEeMa JIMTHEHHBIX | pe4YM OCHOBHble MonHoTa Cucrembl 2.1,
ypaBHEHMM U €€ | noHATMA, CamocronaTtenb YpPaBHEHUI Ouenounoe
peurenue. TePMUHbI HOCTb CpeacTBO
HcnonezoBath 2)usnaraet (6e3 2.2,
CHCTeMyH?HCﬁHHX (nepeuncnser, AONONHUTENb OueHouHoe
ypaBHEHUI WU | aspisaer) HbIX CpeacTBO
peCHIA CyLLeCTBEHHOE HaBO4ALMX 23
MPAKTHYECKHUX
e — coaeprkaHue BOMPOCOB
- Bonpoca
IIPOCTEUIINX 3)npusoamT
CHUCTEM u npumepb!
COBOKYIHOCTEi 4) ocymecTsIseT
paLMOHAIBHBIX otbop
ypaBHEHHIA u | HYXKHOH
HEPaBEHCTB. HH(popMmaruH IS
Hcnonb30BaTh BBIIIOJHEHH
rpaduxn (ynkipi | TPAKTHICCKIX
UIst pemenus | 33AaHUH,
yPaBHEHHIA. petact
MonenupoBath 3aja4u,
peabHble UCTIOJIB3YET
cHTYaImH Ha s3bike | POPMYIBL
anre6pl, MPOBOJIUT
COCTABISITH BBIUUCIICHUS,
BBIDAKEHNS, 5) 060CHOBEIBaET
yPaBHEHHUS, cBoH
HEPABEHCTBA u | ACUCTBIAL,
CHCTEMBI o | OTBEYAET Ha
yenoBmio  3amaum, | ACTIOTHUTEINbHbIE
HCCIIeIOBATH BOIPOCE
IOCTPOEHHEIE 6) cobmonaer
MOJIEITH ¢ | TEXHHKY
HICTIONTb30BAHUEM GesonacHocTH
anmnapara ajreopsl
OnepupoBaTh 1)ucnonbsyet MpaBunbHOCT Tema 28. OueHovHoe OueHovHoe
TTOHSITHSIMHU: peyn OCHOBHbIe b HarypanbHabie u CpeacTBO cpeactno 3.1
HaTypaJlbHOe noHATMA, MonHoTa LENbIE YKCTIa 2.1,
1ucIno, HEJIOC | TepmuHbI CamocTonTenb Ouenounoe
HHCII0. 2)usnaraet HOCTb CpEACTBO
Hcmons3oBath (nepeuncnser, (6e3 2.2,
ggﬁ;iﬁgﬁﬂ - HasblBaer) LONOAHUTEND (1?i;2::3e
YHCeTI, Pa3IoKeHHE cyliecraenHoe HbIX b 2.3
A coaeprkaHue HaBOAALLMX
wiHoskurem s | BOMPOCA BOMPOCOB
peleH s 3a1a4 3)npusoaut

npvmepsl

4) ocymiecTBIsIeT

otbop

HY>KHOH

uHpOpMaMH JJIs

BBIIOJTHEHUS

MPaKTHYECKUX

3aJIlaHUM,

peraer

3a/auu,

UCTIOJIB3YET

(dbopmyH,

MIPOBOJIUT

BBIUHCIICHHS,

5) 000CHOBEIBaET
CBOM




JIeUCTBUS,
OTBEYaeT Ha

JIOTIOJTHUTEIIBHEIC

BOIPOCHI

6) cobimoaet

TEXHHUKY

0e30IacHOCTH
Pewats 1)ucnonbsyer MpasunbHoOCT Tema 29. OuenouyHoe OuenouyHoe
MIPUKIIAJIHbIE peuYn OCHOBHbIE b [ToBTOpEHMUE, CpeiCTBO cpenctBo 3.1
3aga49un U3 | noHATMA, NMonHoTa O606H.[CHI/IC, 2.1,
paSHI/I‘{HLIX TEPMMUHbI CamocTosaTenb cUcTeMaTtul3alus OueHO‘lﬂoe
obnacreil HayKH H | 2)y3naraet HOCTb 3HAHUHT CPeIcTBO
peanbHOM XKU3HU C (nepeuncnser, (6e3 2.2,
TIOMOIIBIO . | Ha3biBaeT) JONONHUTEND Onenounoe
OCHOBHBIX HOHATHE | .\ o crnoiioe HbIX CpeacTBo
Kypca anreOpbl H 2.3
havan cofepKaHue HaBOAALLMX
Matematmueckoro | SonPoca Bonpocos
aHasm3a. 3)npusoguT
Bri6upats npumepei
OINTHMAJIEHBIE 4) ocymecTBIeT
CII0COOBI orbop
BBIYKMCIIEHHH. HYyKHOU
Hcnonws30Bars 11 MH(OPMALIH JUIst
peLeHHs 3ajay | BPIIONHCHHS
ypaBHeHHs, TPaKTHYECKHX
HEpaBEHCTBA u | aAaHui,
CHCTEMBI petaet
yPaBHEHUH, afa+u,
cBolicTBa (yHkumii | HCHOIB3YCT
U rpaduKoB dopmysr,

MIPOBOJIAT

BBIYUCIICHUA,

5) 060CHOBBIBaET

CBOH

JIEUCTBUS,

OTBEYAcT Ha

JIOTIOJTHUTEIIBHEIC

BOIIPOCHI

6) cobmmoaet

TEXHHUKY

0e301acHOCTH
AKTyanu3upoBaTh 1)ucnonbsyet MpaBunbHOCT Tema 30. OueHovHoe OueHovHoe
(haKThI U METOIBI peyn OCHOBHbIe b Tena Bpamienus CpeacTBO cpeactno 3.1
ITaHUMETPUH, noHATMA, MonHoTa 2.1,
PCNCBAHTHBIC TEME, | TepMUHbI CamocTosTenb Ouenounoe
TIPOBO/IUTE 2)usnaraet HOCTb CpEACTBO
aHaiorud. /aBaTh (nepeuncnser, (6e3 2.2,
OHPCACICHHA Ha3blBaeT) AononHuTeNb Ouenodnoe
cdepsl u mapa, ux CylecTBeHHoe HbiX CpeacTBoO
HEHTpa, pajiyca, 2.3
MameTpa. cofiepKaHue HaBOAALLMX
Onpenemats chepy BOMpOCa BOMPOCOB
KaK GHrypy 3)npusoauTt
BpaleHust npumepsl
OKPY’KHOCTH. 4) ocymiecTBIsIeT
HUccnenosats oT60p 5
B3aMMHOE HYKHOH
PpacIosoxXeHne undopManum s
cepb u BBINOJHEHUSI
TUTOCKOCTH, JIBYX TpaKTHICCKUX
chep, 3aJIaHuiH,

pemaer

WILTIOCTPUPOBATH




9TO Ha YepTexkax U
PHUCYHKaX.
DopMynUpoBaTh
onpe/esieHre
KacaTelIbHOU
MIOCKOCTH K
cdepe, CBOUCTBO U
TIPU3HAK
KacaTeJbHOU
MJIOCKOCTH.
3HAaKOMHMThHCS C
reo/Ie3NYCCKUMHU
JUHUAMU Ha cdepe
OOBICHSATD, YTO
Ha3bIBAIOT
UITAHIPOM,
Ha3bIBaTh €TO
3JICMCHTHI.
N3yuats,
00BSACHATDH, KaK
TOJYYUTh IIWINHAD
IIyTEM BpaIlCHUS
MPSIMOYTOJIbHUKA.
BriBoguTh,
HCII0JIb30BaTh
(dhopmytsl 115
BBIYHCICHUS
miomaa 60KoBOM
MTOBEPXHOCTH
OWIAHAPA.
N3yuats,
pacro3HaBaTh
pa3BepTKy
UTAHIPA.
N3zobpaxars
WINHAP U €T0
CceueHUs
IJIOCKOCTBIO,
poxozsauIeit uepes
€ro ochb,
napajuiebHON Uiu
MEPIICHANKYIISIPHO
1 ocu. Haxogutso
TJIOMIAIH dTUX
CCUCHUH.
MopenupoBatb
peanbHBIE
CUTYyAIllH Ha
SI3BIKE TEOMETPHH,
HCCIIeI0OBaTh
MMOCTPOCHHBIE
MOJIEIH C
HCIIOJIb30BaHUEM
TeOMETPUYECKHUX
TTOHSATUN
OOBICHATH, KAaKOE
TEJIO HA3BIBAIOT
KPYTOBBIM
KOHYCOM,
Ha3bIBaTh €T0
3JIEMCHTHI.
N3yuars,
00BSACHATD, KaK

3a/auu,
UCTIOJIB3YET
(dopmy,
MPOBOJIUT
BBIUUCIICHUS,

5) 000CHOBBIBAET
CBOU

JIeHCTBHS,
OTBEYaeT Ha
JIOTIOJTHUTEJIbHBIE
BOTIPOCHI

6) cobiroaet
TEXHUKY
0e30MacHOCTH




MOJIyYUTh KOHYC
IIyTEM BpallCHUS
MPSIMOYTOJILHOT'O
TPEYroJbHUKA.
M300paxkaTs KOHYC
1 €T0 CeUCHUs
MI0CKOCTBIO,
MIPOXOIAIICH Yepe3
OCh, H
MJI0CKOCTBIO,
MEPIECHIUKYIISIPHO
i x ocu. M3yyars,
pacrno3HaBaTh
Ppa3BEPTKY KOHycCa.
BriBoauTD,
HCIOJIb30BaTh
¢dhopmy sl I
BBIYHUCIICHUS
omaau 6OKOBOM
TTOBEPXHOCTH
KoHyca. Haxogurts
TUIOIIAIA CCUYCHHH,
MIPOXOISAIINX Yepes
BEpILINHY KOHYyCa
W
MEePIEeHIUKYIISIPHBI
X €ro OCH.
OOBICHSTH, KAKOE
TEJIO HA3bIBAETCS
YCEUEHHBIM
KoHycoMm. M3y4ats,
O0OBSCHATD, KaK €ro
TOJYYNTH IyTEM
BpaICHAS
MIPSIMOYTOJIbHOM
Tpareum.
BriBoguTh,
MPUMEHSITh
hopmyny mst
BBIYHUCTICHUSI
IOINaa OOKOBOM
MOBEPXHOCTU
YCEYEHHOTO
KOHycCa
AKTyaau3upoBaTh
(haKTBI ¥ METOITBI
TUTAHUMETPUH,
peeBaHTHEIE TEMeE,
MIPOBOJUTH
aHanoruu. Pematp
CTepEOMETPUIECKU
€ 3aJa4u,
CBSI3aHHBIE C
TeJaMH BpaleHHUs,
MOCTPOCHUEM
CEYEeHHI Ten
BpallleHUs

¢ KOMOHWHAIUSIMH
T BpalleHusT u
MHOTOI'PaHHUKOB
Ha HaXO0X/ICHUE
T€OMETPUYECKHUX
BEJINYHH.




Hcnonb3oBars npu

peleHun
CTEPEOMETPUYUECKH
X 3a1a4
[UIAHUMETPHUYECKU
€ (haKThl ¥ METOJBI
3a1aun Ha
BBIUHCIICHHE u
JIOKa3aTebCTBO.
MopenupoBatb
peajibHbIE
CUTYyalluu Ha A3BIKE
reOMETPHH,
UCCIIe0BaTh
MOCTPOCHHBIE
MOJIeH c
UCIIOJTb30BAHUEM
FEOMETPUYECKUX
TTOHSTUN
AKTyannm3upoBaTth 1)ucnonbsyet MpasunbHOCT Tema 31. Ouenounoe Ouenounoe
(hakTBl U METOBI peyn OCHOBHbIe b OO6BEMBI TEN CpeacCTBO cpeactno 3.1
ITAaHUMETPHH, NOHATMS, MonHota 2.1,
PEIEBAHTHBIE TEME, TEPMMUHbI CamocToaTenb OueHO‘lﬂoe
MIPOBOANTH 2)usnaraet HOCTb CPEaACTBO
aHaJIOTHH. (nepeuncnser, (6e3 22,
Brisozus, HasblBaer) LONONHUTENb Onenounoe
UCIIOJIb30BAaTh CylIECTBEHHOE HbIX CpeacTBo
¢dhopmytsl 2.3
OBHEMOB: TDH3MSI, copeprkaHue HaBOAALLMX
— BOMpoCa BOMNPOCOB
TIMPaMHUIB, 3)npusoguT
KoHyca; yceuéunoii | MPYMeEpS
NMpaMH/Ib] U 4) OCyIIECTBIISCT
YCEYEHHOTO oT60p 5
KOHyca. Pemmats HYXKHOH
crepeomerpryeckn | MH(bOpMAIMHI st
¢ 3a1aum, BBIMOJTHEHUSI
CBSI3AHHBIE C MPaKTHYECKUAX
BBIYKCIIEHHEM 3a/IaHHH,
00BEMOB. pemact
DOopMyITUPOBATH sanaqu,
oTpeseNeHH e HCIIOJB3YET
1apoBOro opmyusL,
CErMEHTa, IIPOBOJUT
BBIYUCIICHUA,

IIapOBOTO CJIOS,
IIapOBOTO CEKTOpa.
IIpumensaTs
dbopmyitsl 115
HaXO0XKJICHHsI
00BEMOB
IIapOBOTO
CETMEHTA,
IIapOBOTO CEKTOpa
Pemars
CTepEOMETPUIECKU
e 3a1a4n,
CBSI3aHHBIC c
o0BéMOM mIapa u
TUIOIIAbI0 CQEpBI.
MopenupoBatb
peajbHBIE
CHUTYallH Ha SI3bIKE
reoMeTpuH,

5) 060CHOBBIBaET
CBOH

JIEUCTBUS,
OTBEYaeT Ha
JTOTIOJTHUTEIIbHBIC
BOTIPOCHI

6) cobmoaet
TEXHHUKY
0e30MacHOCTH




HCCIICA0BAaTh

MOCTPOCHHBIC
MOIeTH c

HCIOJIb30BaHUEM

TCOMETPUICCKUX

TTOHSATHM.

AKTyanu3upoBarh

(bakTel ¥ METOJBI

TUIAHUMETPHH,

pelieBaHTHBIC TEME,

MPOBOJIUTH

a”aioruu. Pemiats

CTEPEOMETPUICCKU

e 3a/1a4H,

CBsI3aHHBIE c

COOTHOIIIEHUEM

00BEMOB u

TIOBEPXHOCTEH

MOAOOHBIX Tel B

MPOCTPAHCTBE.

MopenupoBatb

peasbHbIe

CHUTYallUH Ha SI3bIKE

reoMeTpuH,

HCCIICA0BATh

MOCTPOCHHBIC

MOJIEITN c

HCIIOJIE30BaHUEM

TEOMETPUICCKUX

TTOHSTUN

AxTyanusupoBath | l)ucnonbsyet MpaBunbHocT Tema 32. Ouenounoe Ouenounoe
(hakTBl M METOIBI peun OCHOBHble b BekTopsr n CpeacTBO cpeactno 3.1
TUTAaHUMETPHH, MOHATUS, MNonHoTa KOOPAHWHATHI B 2.1,
PEIEBAHTHBIE TEME, TEPMMUHbI CamocToaTenb IIPOCTPAHCTBE OueHO‘lﬂoe
IIPOBOANTH 2)usnaraet HOCTb CPEACTBO
aHaJIOTHH. (nepeuncnser, (6e3 22,
Onepuposats Ha3blBaeT) AonoNHuTeNb Ouenotnoe
MOHSTHEM BEKTOP B CyWecTBeHHO. HbIX CPeacTBO
MPOCTPAHCTBE. 2.3
DopMyHPOBATS cofeprkaHue HaBOAALLMX

paBHIO Bonpoca BOMPOCOB

napasuieNenumne1a 3)npusoaut

npu cnoxeHun | PUMeps

BEKTOPOB. 4) ocymiecTBisieT

CKJ1abIBaTh, or6op 5

BBIYHTATH HYXHOH

BEKTOPB, nHpOpMaNH IS

yYMHOXaTh Bekrop | BPIIOIHCHUSA

Ha umcno. Usyuarp | MPAKTHICCKIX

OCHOBHBIE 3a/laHnH,

CBOlCTBa yrux | PEIIACT

onepauuii. Jlasarp | 334a49H,

onpesiereHue HCIIOJIB3yEeT

[PSIMOYTOJIBHOM dopmyr,

CHCTEMBI TIPOBOJUT

KOOp,IH/IHaT B BBIYUCIICHUA,

IPOCTPAHCTBE. 5) 060CHOBBIBaET

Bripaszuts cBon

KOOPMHATHI ACUCTBUA,

BeKTOpa yepes | OTBEYACT Ha

KOOp/MHATHl  ero | JOTOJHHTEIbHbIC

KOHIIOB. BOIIPOCHI

BriBouTh,

6) cobimoaer




HCIOJIb30BaTh
dbopmyily  AIMHBI
BEKTOpa u

PAacCTOSTHUSI MEXILy
TOYKaMHU.
Bripaxats
CKaJISIpHOE
TIPOU3BEICHHUE
BEKTOPOB Yepe3 nx
KOOPJMHATBHI,
BBIUUCIIATE  yTOJ
MEXTY JIBYMS
BEKTOpaMH, ABYMS
MPSIMBIMH.
Haxonuts yroia
MEXIy HOpAMOH U
IJIOCKOCTBIO, yTOJ

TEXHUKY
0e30IMacHOCTH

MEXITy JIBYMSI
IDIOCKOCTSIMHU
AHATUTHYCCKIMHU
METOaMH.
BreiBoauTs,
HCIIOJIb30BaTh
dopmyiy
paccTosiHus oT
TOYKH bilo)
TUIOCKOCTH
Pemars 1)ucnonbsyet MpaBuabHOCT Tema 33. OueHoyHoe OuenouHoe
npocTenime peuYn OCHOBHbIE b [ToBTOpEHue, CpeacCTBO cpeacrtso 3.1
3aJa49n Ha | noHATUA, MonHoTa 0606H.[6HI/I€ n 2.1,
HAXOXKACHHE JUIMH | TepmuHbl CamocTtosTens | cucremarmzamus | OuneHodHoe
u YIIJI0B B | 2)uznaraet HOCTb 3HAHUT CpeacTBo
TEOMETPUIECKUX (nepeuncnser, (6e3 2.2,
¢urypax, Ha3blBaeT) A0NoNHUTENb Ouenotnoe
TPUMCHATE CYW,eCTBEHHOE HbIX CpeacTBo
Teopemy 2.3
Iudaropa, cofeprKaHue HaBOAALLMX
TEODEMEI  CHHYCOB BOnpoca BOMPOCOB
u KOCHHYCOB. 3)npusouT
Haxomuts NpUMEPbLI
TLIOIIATE 4) oCcyIecTBIsIeT
MHOTOyrobHIKa, | OTOOP
KpyTa. HY>KHOH
PacnosznaBaTh HH(OpPMALIH TSt
HO,HO6HLIC BBIIIOJIHCHU S
¢uryps1, HaxomuTp | HPAKTHUCCKUX
OTHOLIEHWS K 1 | 33AaHHH,
[UIOLIAICH. pemaet
Wcnonp3oBate npu | 334394,
peleHnH UCIIOJIB3yEeT
crepeomerpuueckn | POPMYIIBL,
X 3aga4 (axrel u | TPOBOAMT
BBIYHCIICHHS,

METOIBI
TUTAHUMETPHUH

5) 060CHOBBIBaET
CBOH

JIEUCTBHUS,
OTBEYaeT Ha
JIOTIOJTHUTEIIBHEIC
BOIPOCHI

6) cobioaet
TEXHUKY
0e30MacHOCTH




OcBauBarb 1)ucnonbsyet MpaBunbHOCT Tema 34. OueHovHoe OueHovHoe

TIOHSITHE peyn OCHOBHbIe b MaremaTuueckoe CpeacTBO cpeactno 3.1

MaTEMAaTUYECKOTO NoHATUA, MNonHoTa OKHJTAHUE 2.1,

OXKUJIaHUA. TEPMUHBI CamocToaTenb CllydalHOU Onenovnoe

[puBoauts M | 2)uznaraer HOCTb BEJTUYHHBI CPeIcTBO

obcyKnath (nepeuncnser, (6e3 o 22,

TIpHMEPEI Ha3blBaeT) AONONHUTENb LEHOTHOE

TIPUMEHEHUS CpeacTBO
cylLecTBeHHoe HbIX

MaTeMaTHIeCKOTO 2.3
copepraHue HaBOAALMX

OKHUJIaHUSI.

BIHCISTS Bonpoca BOMNPOCOB

MaTEeMaTHYECKOE 3)npusoaut

OXXHIaHUE. npumMepel

Hcnosnb30BaTh 4) ocymiecTBIsICT

HOHATHE oT6Oop

Matematnueckoro | HYXKHOH

okunaHus u ero | MHQOpMarmm s

CBOMCTBA npu | BBINOJHEHHS

pemennu  3agay. | MPAKTHUECKHX

HaxonnTs mo | 3a/aHuH,

H3BECTHBIM pemact

dopmynam 3a/auu,

MaTeMaTHIECKOE UCTIOIB3YCT

OKHJIaHWE CYMMBI dopmyuer,

CIlyYaHbIX HPOBOAUT

BETHUMH. BBIYHCIICHUS,

Haxomuth o | 3) obocHOBEIBaeT

U3BECTHBIM CBOM

dopmynam JEHCTBUS,

MaTEMATUYECKHE OTBCHACT HA

0XKUTaHUS JOIIOJTHUTCIIbHBIC

CllyYaiHbIX BOIpPOCHI

BeNMUMH, 6) cobirogaet

MMEIOIIHX TEXHUKY

reomMeTpuyeckoe n | OC30MACHOCTH

OMHOMHATTEHOE

pacnpeercHus

OcBauBarb 1)ucnonbsyet MpaBunbHOCT Tema 35. OueHoyHoe OuenouHoe

TMOHATHUA: peyn oCHOoBHbIe b I[chepcm " CpeacTBo CpeacTBo 3.1

JIACTIEPCHS], NoHATUA, NonHoTa CTaHJapTHOE 2.1,

CTaHIAPTHOE TEepMUHBI CamocronTenb OTKJIOHCHHWE Oueno4yHoe

OTKJIOHEHUE 2)usnaraet HOCTb ciyyaitHon CpeaCTBO

clIy4yaiiHoi (nepeuncnser, (6e3 BEJIMYHHBI o 2.2,

BEJTMTHHEL. Ha3blBaeT) AONONHUTENb IEHOTHOE

Haxonute CpeACTBO
cylLecTBeHHoe HbIX

JICTIEPCHIO o 2.3
copepaHue HaBOAALLMX

pacrpeneeHuro.

HaxomnTs o | Bompoca BOMNPOCOB

HU3BCCTHBIM 3)anBO'D'MT

dopmynam npumepsl

JIACIIEPCHIO 4) ocymiecTBIsIeT

reomerpuyeckoro | OTOOP

1 OMHOMHAIBLHOTO
pacmpenencHus, B
TOM 4YHCIIE B XOIE
MPaKTUYECKON
paboThI c
HCIIOIB30BAHUEM
JIEKTPOHHBIX
TabIuIL

HY>KHOH
uHpOpMaAHA JJIS
BBIMOJTHECHHUS
MPAKTUYCCKUX
3aJIlaHUM,
pernraer
3a/1a4H,
HCTIOIB3YET
bopmyHL,
TPOBOJUT
BBIYHCIICHUS,




5) 060CcHOBBIBaET
CBOH

JIEUCTBUS,

OTBEYacT Ha

JIOTIOJTHUTEIIBHEIC

BOTIPOCHI

6) cobmmogaer

TEXHHUKY

0e301acHOCTH
3HAKOMUTHCA ¢ | 1)ucnonbsyer MpasunbHoOCT Tema 36. OueHouHoe OueHouyHoe
BBIOOPOYHBIM peyn OCHOBHbIe b 3akoH O0IBIINX CpeacCTBO cpeactno 3.1
METOJIOM NOHATUS, MonHoTa qucen 2.1,
HCCICIOBaHNA TEPMUHbI CamocroaTtenb Ouenounoe
COBOKYITHOCTHU 2)usnaraet HOCTb CpeacTBo
JlaHHBIX. V3yuyaTh B (nepeuncnser, (6e3 2.2,
Xoze . HasblBaeT) JOMNoNHUTENb Ouenodnoe
MPAaKTHICCKON CylecTBeHHO. HbIX CpeacTBo
pacoTi ¢ cofepKaHue HaBOAALLMX 2.3
HCTIOJIb30BAHUEM
SMEKTPOHHEIX Bonpoca BOMPOCOB
Ta6IML 3)npueoaut
TIpHMEHEHHE npumepsi
BBIOOPOYHOTO 4) ocymectpIsieT
MeToza otbop
HCCIICIOBAHNUS HYyXXKHOH

nHpOPMAIIAHU JIIS

BBIMOJTHEHUSI

MPAKTHYECKUX

3aJIaHNM,

pemaer

3aa4H,

UCTIONB3YET

(dbopmysl,

MIPOBOJIAT

BBIYUCIICHUS,

5) 000CHOBEIBaET

CBOH

JICUCTBHS,

OTBEYacT Ha

JIOTIOJTHUTEIIBHEIC

BOTIPOCHI

6) cobmoaaet

TEXHHUKY

0e30IaCHOCTH
OcBauBarb 1)ucnonbsyet MpaBunbHOCT Tema 37. OueHoyHoe OuenouHoe
TTOHSITHSL: peuYn OCHOBHbIE b HenpepbiBHbie CpeacCTBO cpeacrtso 3.1
HEIpepbIBHAA NOHATUA, NonHoTa ciyvyaiiHbie 2.1,
cllydaiiHas TEPMUHbI CamocTosTenb BEITMYUHBI Ouenounoe
BEJIMYHMHA, 2)usnaraet HOCTb (pacnpenencHus) CpeacTBO
HCTIPCPBIBHOC (nepeumncnser, (6e3 22,
PacnpeCIeHIC, Ha3blBaer) JOnNonHUTENb Ouenounoe
(byHKuUuA cyuLecTBeHHOe HbIX cpeacrso
MJIOTHOCTH 2.3
BepOSITHOCTH, cofiepKaHue HaBOAALLMX
ITpuBOIHTS Bomnpoca BOMPOCOB
HpHMEpbI 3)npusoauTt
HEMPEPBIBHBIX npumMepsl
CIydaitHbIX 4) ocymiecTBIsIeT
BEIIMYMH. oTb0p 5
Haxonuts HYXHOU
BEPOATHOCTH uHopmaLK s
CO6BITPH>1 o BBIIIOJIHCHUA

JaHHON  (yHKIMH




IJIOTHOCTH, B TOM MPaKTUYCCKUX
quciie 3aJIaHUi,
PaBHOMEPHOTO perraer
pacnpeencHus 3aa4H,
HCTIOIB3YeT
(hopmyHL,
MIPOBOJIUT
BBIYUCTICHUS,
5) 060CHOBBIBaET
CBOU
JIeUCTBUS,
OTBEYaeT Ha
JOIIOJITHUTCIIbHBIC
BOIIPOCHI
6) cobiotaet
TEXHUKY
0e30MacHOCTH
OcBauBatp 1)ucnonbsyet MpaBunbHOCT Tema 38. OueHouyHoe OuenouHoe
MIOHSTHSL: peuYn OCHOBHbIE b HopmansHnoe CpeiCTBO cpenctBo 3.1
HOpMaJIbHOE NOHATHUS, MNonHoTa pacnpeneneHye 2.1,
pacnupcienCcHuC. TEPMUHbI CamocronTenb Ouenounoe
Beinensars o | 2)uznaraer HOCTb CpeacTBo
OMHCAHHIO (nepeuncnser, (6e3 22,
CITyHanHpIC Ha3blBaeT) JOMNONHUTEND Onenounoe
BETHTHHBI, CyllecTBEHHOE HbiX CPeIcTBO
pacmnpenenéHHble 23
Ho  HOPMAIbHOMY cofepKaHue HaBOAALLMX
3AKOHY. BOMpPOCa BOMPOCOB
TIpHBOIHTS 3)npusogut
npuMepsl  3agau, | "PYMepS
IPUBOJIAIIIX k | 4) ocymecTBisieT
HOPMAJIbHOMY oT60p 5
pacnpeIeseHuIo. HYyKHOU
Haxoauthb UH(POPMALIUH IS
YHCIIOBBIE BBIMOJTHEHUSI
XapaKTEPUCTUKH TpaKTHICCKIX
HOPMAJIEHOTO 3ajlaHuu,
pacrpenenenus o | PeMIacT
U3BECTHEIM 3ajaqu,
dopmyam. HCIIOJIB3yEeT
Pemare  3amaum, opmyer,
CBSI3aHHEIC ¢ | POBOAMT
NpUMeHeHHeM BBIYUCIICHUS,
CBOMCTE 5) 060CHOBBIBaET
HOPMAJILHOTO ceon
pacnpenenenuii, B | ACHCTBHA,
ToM  umcne ¢ | OTBEYaeT Ha
HCTIONB30BAHMHEM JIOTIOJTHUTEIIBHEIC
DJIEKTPOHHBIX BOIPOCHI
TaGIHI 6) cobimoaet
TEXHUKY
0e30I1aCHOCTH
[ToBTOPSATH 1)ucnonbsyet MpaBunbHOCT Tema 39. OueHovHoe OueHovHoe
W3Yy4YEeHHOE U | peyn OCHOBHble b IToBTOpEHwUe, CpeacTBO cpeactno 3.1
BbICTpanBaThb MOHATUA, MonHoTa O606HIGHI/IG n 2.1,
CUCTEMY 3HaAHUH TEepMUHBI CamocrosTens | cucremarnsamus | OueHouHoe
2)usnaraet HOCTb 3HAHUH CpeaCTBO
(nepeuuncnser, (6es 22,
Ha3blBaeT) [ONOJIHUTENb Ouenounoe
CYLLEeCTBEHHOE HbIX P e;zlgrno
cofiepiKaHue HaBOAALLMX )
BOMpPOCa BOMPOCOB




3)npueoaut
npumepsl

4) OCyIIeCTBIISCT
otbop

HY>KHOH
nHPOPMAIIAN IS
BBIMOJTHEHUSI
MPaKTHYECKUX
3aJIaHNM,

peraer

3a/a4u,
HCIIOJIb3YEeT
(dbopmysl,
MIPOBOJIUT
BBIUUCIICHUS,

5) 0o00CHOBEIBaET
CBOH

JIEUCTBUS,
OTBEYAET Ha
JIOTIOJTHUTEITbHBIE
BOIIPOCHI

6) cobmoaer
TEXHHUKY
0e30IaCHOCTH

1.6 YcinoBusi mpoBedeHUs] TEKYLIEr0 KOHTPOJS U MPOMEKYTOYHOM
aTTrecTaluu
KabuHeT MmareMaTuku

Komruiekt yuebHoi Mmebenu:
-pabouee MecTo mpernoaaBaTes (CTOM, CTYN);
-paboune Mecta 00ydaronuxcs (CTONbI, CTYJbs) Ha 26 4eI0BeK

[lepenocHoe TexHUYECKOE 000PYIOBaHHE:
- IPOEKTOD;

- DKpaH;

- MEPEHOCHOU KOMITBIOTED.




2 TEKYIIIMHA KOHTPOJIb

Tekymmi KOHTPOJIb MPOBOJUTCS HA MPAKTUYECKUX 3aHATUSAX U BKIIIOYACT B
ce0s OIIEHKY 3HAHUM ¥ YMEHUH, KOMIIETCHIIUNA 00yUYaromxcsl.

DopMBbI TPOBENCHUA TEKYILETO KOHTPOJIS:

1. yCTHBI OMpPOC, MTUCHMEHHBIN OMPOC (MOXET OBITH MPOBEACH B (opMme
TECTUPOBAHMUS),

2. BBIMOJHEHUE NPAKTHUUYECKUX pPadOT MpU MPOBEACHUU MPAKTUYECKUX
3aHSTHM,

3. BHeayAMTOpHAs caMOCTOATENbHas padoTa.

Ouenounoe cpeacrso 2.1
JJISl IPOBeIeHUs TeKyLero KOHTpoJisA B (popMe onpoca
YCTHBI ONPOC — KOHTPOJIb, IPOBOJMMBIN IOCJIE HW3YyYEHHUS MaTepuana Io

OJIHOMY HWJIM HECKOJIbKUM TeMmaMm (pa3zeinam) IUCIUIUIMHBI B BHJE OTBETOB Ha
BOIIPOCHI U OOCYKACHUS CUTYaIIHM.
Bonpocel 1151 yCTHOT0 onpoca.
1 cemecTp
1. HaiiTe onpeneneHue JeCTBUTENIBHBIX yncenl. [IpuBenure nmpumep.
2. Kak nzoOpaxkaroTcsi JeHCTBUTEIbHBIC YMCIIa HA YACTIOBOM MPSIMOM?
[IpuBenute npumep.

3. JlaiiTe omnpenesnieHue MOyIsl JEUCTBUTENBHOTO uncna. [Ipuseaure
pUMeED.
CBoiicTBa MOyJIsl IeicTBUTENBHOTO uKcia. [IpuBeaure npumep.
Haitte onpenenenue toxaectna. [Ipuseaure npumep.
Jatite onpenenenue ¢hyukuu. [IpuBenure nmpumep.

N n ok

CaoiicTBa GyHKIIMH: 00JIaCTh ONpeAeNeHUsl, MHOXKECTBO 3HAYCHUH, HYJIN

(yHKUIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YETHBIE U HEYETHBIE, Tpaduk

¢ynkuuu. IlpuBeaute npumepsl.

Crenenb ¢ LenbIM noka3atesnem. [IpuBenure npumepsi.

9. CrenenHas GyHKLHS C HATypaJIbHBIM U 1EJIbIM MTOKa3aTesneM. Ee
cBoiicTBa u rpaduk. [IpuBeante npumepsl.

10. ApudmeTtndeckuit KOpeHb HaTypanbHOU crenenu. CBoiicTBa U rpaduk
KOPHsI HaTypaJbHOU cTernenu. [IpuBeaure npumepsl.

11. I'pagycHas u paguanHas mepa yria. TpuroHoMeTpu4eCKui KpyT.
[IpuBenuTe npuMeEpHI.

12.0Onpenenenus CMHyca, KOCUHYcCa, TAHI€HCA YUCa. 3HAKHU SInX, COSX ,tgx
, CtgX 110 YETBEPTAM.

13.OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA.

14.®opMynsl npUBEAEHUS, TPABUIIO, TPUMEPHI.

15.®opMybl crioxKEHUS.



16.@opMysbl IBOMHOTO apryMeEHTa.

17.®opmynsl mpeoOpa3oBaHKs CYMMbl TPUTOHOMETPUYECKHUX (DYHKIIMI B
MIPOU3BE/ICHUE U NPOU3BEICHUS B CYMMY.

18.00paTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

19.®opMybl KOPHEH TPOCTEUIINX TPUTOHOMETPHUUECKUX YPAaBHEHUM SIn X
= a, cosX = a. HacTHbI€ Cily4dau.

20.DopMybl KOPHEN TPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM tX =
a, ctgx = a.

21.1locnenoBarenbHOCTU. CIIOCOOBI 3aJaHUS TIOCTIEIOBATEIBHOCTEH.
[Ipusenure npumep.

22.Apudmerndeckas U reoMmeTpuueckas mporpeccun. beckoneuHo
yOBbIBaIOIIIAsl TeOMETPHUYUECKasi IPOrPECCHUs.

23.AKCHOMBI CTEPEOMETPUHM U CIEACTBUS K3 HUX. [IpuBeauTe npumepsl.

24.B3auMHOE pacIiooKeHHUE NPsIMbIX B IpocTpaHcTBe. [IpuBenure npumep.

25.ITapaiuienbHOCTh NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

26.YT1IIBI C COHAIIPABIECHHBIMA CTOPOHAMH, YTOJI MEXKIY IPSIMBIMU B
MIPOCTPAHCTRBE.

27 .ITapaisienbHOCTh IUIOCKOCTEN: MapalIENbHOCTh IIIOCKOCTH, CBOMCTBA
napajuieNIbHbIX MIJIOCKOCTEN.

28.1lepneHuKyJIIpHbBIE MPSMbIE B IPOCTPAHCTBE, MPSIMBbIE NapaJlJIEIbHbBIE U
MEPIIEHAUKYJISIPHBIE K IUIOCKOCTH.

29.11pu3HaK NepNeHAUKYIISIPHOCTH MPSIMOM U INTIOCKOCTH, TEOPEMA O
MPAMOM NEPIEHAUKYJIIPHON TIIIOCKOCTH.

30.IleprieHAUKYJISIp U HAKIOHHBIE.

31.¥Yrasl B IPOCTPAHCTBE: YIOJI MEXKAY IPSMOU U TJIOCKOCTBIO; IBYTPaHHbIN
YTOJI, IMHENHBIN yTOJ ABYTPAHHOTO yTJa.

32 IlepneHaAuKyIpHOCTD IJIOCKOCTEN: MPU3HAK NEPIEHAUKYIIPHOCTH JBYX
IJI0CKOCTEN. TeopeMa 0 TpEX MepHEeHAUKYIIpax

33.IloHsiTHE MHOTOTPAHHHUKA, OCHOBHBIE JJIEMEHTHI MHOIOTPaHHUKA,
BBIITYKJIbIE M HEBBIYKJIbIC MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPAHHUKA.

34.1lpu3ma: n-yrojapHas Nnpu3Ma; PaHU U OCHOBAHHUS MPU3MBI, TpsMast U
HAKJIOHHAsl TIPpU3MbI; OOKOBasi U TMOJHAs TMOBEPXHOCTh IPU3MBL.
[Tapannenenunen, TpsAMOYTOJIbHBIN NApaUICIICIIUIEA U €70 CBOKWCTBA.

35.1Iupamupa: n-yrojibHas NOUpamMuia, TPaHU M OCHOBAHUE NHUPAMUIBL,
OOKOBasi M MOJHAs MOBEPXHOCTh MUPAMUJbL; MPaBUIbHAS U yCCUEHHAS
nupamMujia. DJIeMEHThl MTUPaMUIbI.

36.1IpaBuibHBIE MHOTOTPAHHUKU: IMOHATHE MPAaBHJIBHOIO MHOTOIPAaHHHKA;
MpaBWIbHAS MPU3Ma U MPABWIbHAS MUPAMU/IA; IPABUJIbHAS TPEYTOJIbHAS



nyMpaMujia U IpaBUiIbHbINA TeTpadip; kyO. [IpencraBienue o npaBUiIbHBIX
MHOTOTIPaHHUKAX: OKTA3JIp, TOACKAdAP U UKOCAP.

37.CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMO,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MUpPAMHUAX, Napajlielieunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

38.[1nomanes OGOKOBOWM TMOBEPXHOCTH M TMIOJTHOW TOBEPXHOCTH MPSAMOU
PU3MBI, IJIOIIAIb OCHOBAHHM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSMOI
MIPU3MBIL.

39.11nomaae OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABUIILHOM MUPAMU/IBL,
TeopeMa O TUIOIAIu OOKOBOM MOBEPXHOCTH YCEUEHHON TUPAMU/IBI.

40.00BEM UpaMuIbl, TPU3MBI

41.Cpennee apudmeTuyeckoe, MeauaHa, HAUOOJbIIEE W HAaUMEHbIIEe
3Ha4YEeHUs, pa3Max, IUCIEPCHUs, CTAHIAPTHOE OTKIOHEHHWE YHUCIIOBBIX
HaOopoB. [Ipuseaure npumeps

42.CnayyaiiHple  DKCIIEPUMEHTHI  (OMBITBI) H  CIIyYailHbIE  COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXO/bI). BeposITHOCTD CIydaliHOTO COOBITHSI.
BeposiTHOCTH COOBITUH B ONbBITaX C PABHOBO3MOXHBIMH 3JIEMEHTaPHBIMU
COOBITHUSIMU.

43.0nepauuu HaJl COOBITUSAMHU: TIepeceyeHue, OOBbEAMHEHUE COOBITHIHA,
IPOTUBOIOIOKHBIE COOBITHS.

44. lnarpammel Diinepa. @opMyJia CI0KEHHUS BEPOSATHOCTEN

45.YciioBHasg BEPOSTHOCTBb. Y MHOXKEHUE BEpOSATHOCTEN. DopMyra MOTHOU
BeposTHOCTU. HezaBucumele coOBITHS

46.KomOunatopHoe mnpaBuiio yMHOXeHus. llepectaHoBku u (akTopuan.
Hucno coueTaHuil.

47.Tpeyronbpuuk [lackans. ®opmyna bunoma HeroToHa

48.buHapHblii  cnydalHBIM  ONBIT (MCOBITAHHWE), YyCOeX M Heyjaya.
HesaBucumeble ncnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHHUI O TIEPBOTO
ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUN bepHyuu.

49.CnyuaitHag BenuuuHa. Pacnpenenenue BeposiTHOcTel. Jluarpamma
pacnpenenenus. CyMMma v MpOU3BEAECHUE CIyYalHbIX BeIMUMH. [IpumMepsl
pacnpenefeHui, B TOM YUCJIe T€OMETPUUECKOe U OMHOMHUAIBHOE

2 Cemectp
3 CreneHb ¢ pauHOHAIBHBIM TOKa3areneM. (CBOWCTBAa CTEICHM.
[IpuBenure npuMepsl.
4 Tlpocteiinme noka3arelibHbIE YpaBHEHUS U HEpaBeHCTBA. [IpuBenure
IPUMEPHI.
5 TlokazarenpHass ¢yHkiusa, e€ cBoictBa u rpaduk. [IpuBegure
PUMEPHI



6 Jlorapu¢pm wumcna. JlecaTUuHbIE UM HATypaJbHbIE JIOrapu(MBI.
[IpuBeauTe npumMepsl.

7 CaoiicTBa norapudmos. IIpuBeaure npumepsl.

Jlorapudmuueckue ypaBHEeHUS U HepaBeHCTBaA. [IpuBeauTe npumepsl.

9 Jlorapubmuueckas ¢yHkiusa, e€ cBoiictBa u Tpaduk. [IpuBegute
IPUMEPBI.

10 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U rpaduku. [IpuBenure
IIPUMEPBI.

11 Tpuronomerpuyeckue HepaBeHCTBA. [[puBenuTe npuMepsl.

12 HenpepbiBHble  GyHKIMH. MeTOl HWHTEpBAIOB IS PEIICHMS
HEPaBEHCTB.

13 TlpousBognas ¢ynkiuu. ['eomerpudeckuii U (PU3NUESCKUNA CMBICTT
npou3BoaHOU. [IpuBenuTe npumMepsl.

14 TIpon3Bogubie dneMeHTapHbIX GyHKImA. [IpousBomHas cymMmbl,
npousBeeHus1, YacTHOTO (pyHkImii. [IpuBenure mpumepsl.

15 Ilpumenenrie  MPOM3BOJHOM K  HMCCIENOBAaHUIO  (PYHKUMHA Ha
MOHOTOHHOCTB M 3KCTpeMyMsl. [IpuBennuTe npumepsl.

16 Haxoxaenne HauOOJIBIIEr0 M HAMMEHBIIETO 3HAYCHHS (DYHKUIMU Ha
orpeske. IlpusBenure npuMepsl.

17 IlpumeHeHne nNporu3BOAHOMN ISl HAXOKAEHUS HAMJTYUYLIEro pEeIEHUs B
NPUKIAIHBIX 3ajadax, JUId OIpelNeNeHus CKOPOCTH Ipolecca,
3amanHoro Gopmynoit wiu rpapukom. [IpuBeaure npumepsl.

18 ITepBooOpasnas. Tabauma neppoodbpasubix. [IpuBeauTe npumepsl.

19 Unrterpasi, reoMeTpuyeckuii M (PU3UYECKUM CMBICI HWHTErpana.
[IpuBeauTe npuMeEpHI.

20 Beriuucnenue wuHTerpana mno  ¢opmyine  Hprorona—JlenOuuna.
[IpuBeauTe npumMepsl.

21 Cdhepa m map: UEHTp, paauycC, NUAMETP; IUIOMIAh IMOBEPXHOCTHU
c¢epsl. B3anmHoe pacnosioxxeHue cepsl U MIIOCKOCTH; KacaTellbHas
IUIOCKOCTB K cepe; miomaapb chepsol. [IpuBenure npumepsl.

22 N3o0paxenue cgeppl, mapa Ha Iuiockoctd. CedeHus 1Iapa.
[IpuBenure npumMepsl.

23 IlunuHapuyeckass TOBEPXHOCTh, O0pa3ylolue UIMHAPUYECKON
NOBEPXHOCTH, OCh UWJIMHIPUYECKOW IOBEPXHOCTH. LlunmHap:
OCHOBaHHS U OOKOBasi MOBEPXHOCTb, OOpa3yrolias U OCh; IUIONIA/Ib
OOKOBOM U MOJIHOM TTOBepXHOCTH. [IpuBenuTe mpumepsi.

24 N3o0paxeHue IWIMHApPA HA TUIOCKOCTU. Pa3BépTka ImiMHIpa.
Ceuenus UUJIMHIpA (MJIOCKOCTBIO, napasuiesIbHOM W
NEPHEHANKYJIIPHOMN ocu nuinuHApa). [Ipusenure npumepsl.

25 Konundeckasi TOBEPXHOCTh, 00pa3yronne KOHUYECKOW MOBEPXHOCTH,
OCb W BEpUIMHA KOHHMYECKOW MNOBepXHOCTU. KoOHycC: OCHOBaHHME U
BEpIIMHA, oOpasymolas M OChb, IUIOLIA[b, KAKOE TEJIO HAa3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €r0 3JIEMEHTHI, KaK IOJIYYHUTh KOHYC
NyTEM BpalleHUs MNPSIMOYTOJIBHOTO TpeyrojbHukKa.  IlpuBenure
IIPUMEPBI.

0]



26 Ilnomanps OOKOBOW W TIOJHOM ITOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yromue U BBICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTD.
[IpuBenuTe NpUMEDPBI.

27 N300paxeHnue KoHyca Ha IUIOCKOCTH. Pa3Béprka konyca. CedeHus
KOHyca (IUIOCKOCTBIO, MapajuieIbHOM OCHOBAaHHIO, M IUIOCKOCTBIO,
IIpOoXosLIeH yepes Beplunny. [Ipusenure npumepsl.

28 KomOuHams Ten BpalleHUs U MHOTOTPaHHUKOB. MHOIOIpaHHUK,
OMMCaHHBIA OKOJIO cpepbl; cepa, BIucCaHHAS B MHOTOTPAHHUK WM B
Teno BpauieHus. [IpuBeaure npumepsl.

29 Tlonatue o6 oObEmMe. OcHOBHBIE cBOWCTBa 00BEMOB Teil. O0BEM
nuiInHApa, koHyca. O0béM miapa u miomans chepsl. [Ipusenurte
MIPUMEPBHI.

30 ITomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXTY TIOIIAIsIMU
MOBEPXHOCTEH, 00bEMaMH TTOAOOHBIX TEI

31 BekTop Ha MIOCKOCTH W B mpocTpaHcTBe. CllokKEHUE U BbIYMTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha YHCIIO.

32 PaznmoxeHune BEeKTopa 1o TpéM HEKOMIUIaHApHBIM BekTopam. IIpasuiio
napayenenunena. [Ipuseaure npumepsl.

33 [IpsiMoyronbHasi cucTeMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHatel
BEKTOpa.  Yroia wMmexay BekTopamu. CKaJsipHOE MpPOU3BENECHUE
BEKTOpPOB. BpluncieHne yrioB MeEXIy NPSIMbIMU U IUIOCKOCTSMH.
[IpuBenuTe NpUMEDPHI.

34 [IpuMepsl MPUMEHEHHSI MAaTEMaTHYECKOTO OXKHUAaHMs (CTpaxoBaHUE,
jotepesi). MaTemaTuyeckoe 0KMIaHHE CYMMBbl CITyYalHbBIX BEITUYHH.
MatemaTuyeckoe OXUJaHUE TEeOMETPUYECKOr0 M OUHOMHAIBHOIO
pacupeaenenuii. [Ipusenure npumepsl.

35 Jlucriepcusi U CTaHIapTHOE OTKJIIOHEHUE. J{ucniepcun reoMeTpUIeCcKOro
U OMHOMMANIbHOTO pacnpenenenus. [IpuBeaure npuMepsl.

36 3akoH OonbmMX 4Kcesl. BbBIOOPOUYHBII METOJ HCCIEIOBaHUM.
[IpuBenuTe NpUMEPBI.

37 Ilpumepsl HENPEPBIBHBIX CIIy4alHbIX BeIWYUH. OYyHKIUS IUIOTHOCTH
pacnpeneneHusi. PaBHOMepHOE pachpelereHue U €ro CBOMCTBA.
IIpuBenure npumepsl.

38 IlpencraBiaeHue JaHHBIX C TIOMOIIBIO TaOJIUIl W JUarpamm,
onucaTenbHasa cratucTuka. [IpuBeaure mpuMepsl.

39 OnbITBl  C  PAaBHOBO3MOXXHBIMH ~ 3JIEMEHTapHBIMU  COOBITHSIMU,
BBIYKCIICHUE BEPOATHOCTEH COOBITUN C MNpUMEHEHHeM (opMmyl U
rpauueckux MeTOoJ0B (KOOpAMHATHAs mpsiMasi, AEpeBO, AUarpaMmma
Oiinepa). [IpuBenure nmpumepsl.

40 CnyyaiiHble BEJIMYUHBI U paCIpeIeTICHUsI, MAaTEMATUUECKOE OKUTaHUE
Ciy4daiiHou BenuuuH. [IpuBenure npumMepsl.



Kpurepuu onieHKH o1eHOYHOI O cpeacrsa 2.1
JJISl IPOBeIeHUS TeKyLero KOHTPoJiA B (popMe onpoca
Omeem oyenugaemcs OmmemKoi «OMAUYHOY, eCIU 00YUAIOWUTICA:

l. MOMHOCTBIO  pacKpbUl  COAEpXKaHWE  MaTepuasia B 00beMe,
MPETYyCMOTPEHHOM TIPOrpaMMOM W YYEOHUKOM; U3JIOXKHWI MaTepHall
TPaMOTHBIM SI3bIKOM B OIPEAEICHHOMN JIOTUYECKOW MOCIEA0BATEIbHOCTH,
TOYHO MCIOJIb3Ysl MAaTEMATHYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

2. MPaBWIbHO BBHIMIOJHUJI PUCYHKH, YEPTEXKU, TpaduKd, COMYTCTBYIOIINE
OTBETY;

3. mOKa3aJl  yMEHHME  WUIIOCTPUPOBATh  TEOPETHUYECKHE  IIOJOKECHUS
KOHKPETHBIMU [NpUMEpaMHU, MPUMEHITh HMX B HOBOW CHUTYyallMH MpHU
BBIITOJTHEHUH MTPAKTUYECKOTO 3aJaHNUS;

4. IpPONEMOHCTPUPOBAI YCBOCHHME pAaHEE HW3YYECHHBIX COIYTCTBYIOIIMX
BOIIPOCOB, C(POPMUPOBAHHOCTh M YCTOMUMBOCTH MCHOJB30BAHHBIX MPHU
OTBETE YMEHHI U HAaBBIKOB;

5. oTBeuan caMOCTOATEIBHO 0€3 HABOJIALIMX BOIIPOCOB YUUTEIIS.

Bo3MmoxxHBI OJHA — IBC HCTOYHOCTH IIPpHU OCBCIICHNH BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIaJIKaX, KOTOPBIC YHCHHUK JICTKO UCITPABUJI 11O 3aMCHYAHWUTIO YUNUTCIIA.

Omeem ouyeHueaemcn OMMEmKou «xopouto», €CiIIM OH YIAOBJIICTBOPCH B
OCHOBHOM Tpe60BaHI/I$IM HAaOTMCTKY «OTJIMYHO», HO IIpH 3TOM HMCCT OJHNH H3
HECOOCTAaTKOB.

1. B H3JIOKCHHHU OOITYIICHBI HEOOIbIIINE HpO6€J'II>I, HE HCKa3HuBIINC
MATEMATUYCCKOI'O COACPIKAHNA OTBCTA, UCITPABJICHHBIC 110 3aMCUYAHUTIO YUHUTCIIA.

2. JOTMYIIEHbl OMMOKKM wWiu 0ojiee JBYX HEIOYETOB MPU OCBEIICHUHU
BTOPOCTENEHHBIX BOMPOCOB MJIM B BBIKIAJKAaX, KOTOPbIE YUEHUK JIETKO HCIPABUII
10 3aMEYaHUIO YUUTEIIS.

Ommemka «ydoeﬂemeopumeﬂbno» cmaeseumcs 6 cnedyromux cyuanx:

1. HEMOJIHO WJIM HEMOCJIEI0OBATENBHO PACKPBITO COJIEp)KaHKe MaTepuania, HO
MOKa3aHo oO0lee TOHMMAaHUE BOMpPOCa M MPOJAEMOHCTPUPOBAHBI yMEHUS,
JIOCTATOYHbIC  JIJI1  JallbHEMIIEero  yCBOGHHMS MPOTPAMMHOrO  Marepuala
(onpenenennbie « TpeOoOBaHUSAMU K MAaTEMATUYECKON MOATOTOBKE yUAIIUXCSD).

2. HUMCJIIUCH 3aTPYAHCHUA HUJIN OOITYIICHBI OIIIMOKH B OIIPCACICHUHU MOHSATUH
H, HCIIOJIBb30BaHNH MaTeMaTUUYECKON TCPMUHOJIOTHMH, YCPTEIKAX, BbIKIaAKaX,
HCIIPaBJICHHLIC ITOCJIC HECKOJIBKHX HABOJAAIMIUX BOIIPOCOB YUUTCIIA,



3. YYEHHUK HE CIPABWICSA C MPUMEHEHUWEM TEOPUH B HOBOW CUTyalUHWH IIPHU
BBITIOJTHEHUU MPAKTUYECKOr0 3aJlaHusi, HO BBINOJHWI 3aJaHus 00s3aTEIbHOTO
YPOBHSI CJI0KHOCTH I10 JAHHOM TEME;

4. NP 3HAHUM TEOPETUYECKOr0 MaTepruayia BbBISIBIICHA HEJOCTATOYHAS
c(hOpMHUPOBAHHOCTh YMEHUH 1 HABBIKOB.

Ommemka «Hey003J1emeopumeJ1bH0» cmaeumces 6 cnebyromux ayuanx:

1. HE PACKPHITO OCHOBHOE COJIep KaHNe Y4eOHOTO MaTepurara;

2. OoOHapy>KeHO HE3HAHWE WM HEMOHMMAaHUE YYEHUKOM OOJIbIICH WM
HanboJiee BaKHON 4acTH y4eOHOro MaTepuaa;

3. JOTMYIIEHbl OIMMWOKA B OMPEACICHUN TOHATHHA, MPU WCTIOIH30BAHUH
MaTEMaTUYECKOH TEPMUHOJOTHH, B PHUCYHKaxX, dYepTekax Wi rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE MCIIPABJIEHBI I1OCIE HECKOJIBKMX HABOJISIIMX BOIPOCOB
YUUTEIISA;

4. YYEHUK OOHApYX U TOJHOEC HE3HAHUWE W HEMOHUMAaHUE H3Yy4aeMOro
Marepuana Wi HE CMOI OTBETUTh HU Ha OJMH M3 IOCTABJIEHHBIX BOIIPOCOB IIO
M3y4aeMOMY MaTepuany.

Ouenounoe cpeacTso 2.2
JJISl IPOBeIeHUS TEKYIero KOHTPOJIA M0 Pe3ybTATaM NMPAKTUYECKUX
3aHATHHI
Brinosnnenue KOHTPOJIbHBIX pa60T IIpH MPOBECACHUHN ITPAKTUYCCKUX 3aHATUHN

HaIpaBJIEHO Ha MIPOBEPKY YMEHUM U Pe3yJIbTaTOB 00yueHus. B TekyieM KoHTpoJie
OLICHUBACTCS NPABUJIBHOCTh U ITOJIHOTA BBINOJHEHUS 3aJaHUN II0 TEME, CTEIEHb
CaMOCTOSITEJIbBHOCTH TIPU BBIITOJIHEHWUM 33JaHUA U COOTBETCTBHE BPEMEHM Ha
BBIITOJTHEHUE 3a1aHUS.

TeMbl KOHTPOJIbHBIX PadoOT

KonTpoabnast padora Ne 1 nmo teme: «MHOXkeCTBA PAlIHOHATBHBIX H
AelCTBUTEIbHBIX UyKcel. PanuoHalbHbIe ypAaBHEHUS] H HEPABEHCTBA))

KonTpoasHas padora Ne 2 no teme: «@ynkuuu u rpaguku. CreneHs ¢
1eJIBIM MoKa3aTeaeM»

KonTpoasHas padora Ne 3 nmo teme: «ApudpMernyecknii KOpeHb Nn—0i
creneHu. ppanuonanbHble ypaBHeHUs] U HEPABEHCTBA

KonTpoabnas padora Ne 4 no teme: «@opmMyJibl TPUTOHOMETPHUH.
TpuroHomerpuyeckne ypaBHeHUs»




KonTpoannast padora Ne 5 «IlocsieoBaTe IbHOCTH M IPOrPeCCHID)

KonTpoabnasi paGora Ne 6 mo Tteme: «IloBropenmue, o0o0menue u
cUcTeMATH3alUs 3HAHUID)

KonTpoasnast pabora Ne 7 no teme: «BBeieHue B crepeoMeTpuIoy»

KonTpoasnast padora Ne 8 no teme «IIpsiMbie 1 MJI0CKOCTH B
npocrpanctBe. [lapanieabHOCTh NPSIMBIX H IVIOCKOCTEN»

KonTpoabnast padora Ne 9 no teme: «IlepneHaAnuKyJIsipHOCT NPSIMBIX U
IUIOCKOCTE»

KonTpoabnas pabdora Ne 10 mo Teme «Yribl Mexay HNPAMbIMA H
ILUIOCKOCTSIMIDY

KonTpoasnas padora Nell no teme: «MHOrorpaHHUKW

KonTposbnas padora Nel2 mo teme: «O0beMbI MHOTOTPAHHUKOBY»

KonTpoasnast pabora Ne 13 no teme: «IloBTOpeHune: ceyeHusi, pacCTOAHUSA
U YIJIbI»

KonTpoabnast padora Ne 14 no teme: «Teopusi BeposiTHOCTEH H
MaTeMaTHYeCKas CTATHCTHKA»

KonTpoasnast padora NelS nmo teme: «IloBTopenue, 00001menue u
cHcTeMaTH3alus 3HAHUID

Kontpoannas padora Nel6 no teme: «CteneHn ¢ paliioHAJbLHBIM
nokaszarejieM. IlokasarenbHas pyukuus. [lokasareabHbIe ypaBHEeHHUS U
HepaBeHCTBa»

KonTpoasnas padora Nel7 no teme: «Jlorapupmuyeckast pyHkums.
Jlorapupmuuyeckue ypaBHeHHsI M1 HEPAaBEHCTBA»

KonTpoasnast padora Nel8 nmo teme: «Tpuronomerpuyeckue pyHkuuu u
ux rpaguxu. Tpuronomerpuyeckue HepaBeHCTBA»

KonTpoasnast padora Ne 19 no teme: «IIponzsoanas. Ilpumenenne
MPOU3BOTHOIN»

KonTpoasHnas padora Ne 20 no teme: « MHTErpaJ u ero npuMeHeHHe»

KonTposbnast padora Ne 21 nmo Tteme: «CucreMbl ypaBHeHHI»

KonTpoasnast padora Ne 22 no teme: «HaTtypaJjibHble U nesbie YU CI2)»

KonTpoasnast padora Ne 23 no teme: «IloBTOpenue, 0000menune u
cHucTeMaTH3alus 3HAHUID

KonTpoabnast padora Ne 24 no teme: «Tesa BpameHus»

KontpoabHasi padora Ne 25 no teme: «O0beMbl Te1»

KonTpoabnasi padora Ne 26 no teme: «BekTopbl 1 KOOpAHHATHI B
NPOCTPAHCTBE)




KonTpoasnast padora Ne 27 no teme: «IloBTopenue, 0000menune u
cucTeMaTH3alus 3HAHUID

KonTposbnast padora Ne 28 no teme: «Teopusi BeposiTHOCTEH H
MaTeMaTH4eCKasi CTATHCTHKA

KonTpoabnas pabora Nel mo teme: «MHOKeCTBa PAITUOHAJILHBIX H
AeiCTBUTEIbHBIX Yhces. PaliluoHabHbIE YPABHEHUS U HEPABEHCTBA)

1.Ynpocrture BbIpakeHHE:

[ 10a 5 4 j 3
+ - : .

a*-b* b—a a+b) a+b

2x+4  x-4 _

xz—x x2+x

2.Pemute ypaBHeHue: 0.

3.PemnTe HEpaBEeHCTBO:

f— 2_
(x+D(x-1) <0; 6) x2 6x+9 50
x+4 x"—4x-5

( 1 N 1 j.n+3
n—n n’+n) n’-1

0) HalinuTe 3HaueHne noJiy4eHHOr0 BhIpaXKeHUs IpHu n= -1.

a)

4. a) YpocTuTe BbIpaKeHUE:

KourpouabHas padora Ne2 nmo reme: «PyHKkuuM U rpagpuku. CreneHp ¢ HeJbIM

nmoxKa3arTcejiecM»
= f
1. OyuKIHS y (x}zanaﬂa TaOJINIIEH.
L x | 4 | 2 @ -t [ o5 |
Ly o5 || -t [ o Jl2 | 4 |

Kakoe 13 MHOXKECTB sIBJIIETCS] 00J1aCThIO ONPENIECICHNUs, a KaKOe — 00JIACThIO 3HAYCHHIA?

2. JInst Kaxaou (PYHKIIUU BBIOCPUTE MTPOMEKYTOK, SIBJISTFOLIUICS € 00JIaCThIO OTpeICICHHUS
(ecyii BO3MOKHO).

1

— Vvt +1 YT oo E = (x — 1)° = 3x — 2
nY Vxt + 2 x +5 ..y = (x )y X

3.




Hcnonp3ys rpaduk, Uit KaKA0TO MPOMEXKYTKA YKaXKUTE, BO3PACTAET MU yObIBACT JaHHAs
GbyHKIHS (€CITU BO3MOXKHO).

A) yosBaer B) Bo3pactaer

BapuanTs!l 0TBETOB:

=8 =7, [=75 5] 3 [—1; 2] " 25 4] 5 4; 6] 6 65 7] 2

OT1BeT

v X

I[J'ISI (by'HKI_II/II/I, HpeHCTaBHeHHOﬁ Ha PUCYHKE, 3aIlMUIINTC KOJIUYCCTBO NIPOMCIKYTKOB, Ha KOTOPBIX
OHa MMOJIOXKUTCIIbHA, U KOJIMYCCTBO IMTPOMCIKYTKOB, Ha KOTOPBIX OHA OTpULATCJIbHA.

5. lns xaxpaoro rpaduka QyHKIMH 3aMUIITUTE, €CITH BO3MOXKHO, HYJU 3TOH (YHKIIHH.

o
b/
%




4)2 N>
6.Beruncinre: a) 32, 6) (-5)%; B) (5} ;) (0,)%  n) (2§j ;e)81+62 k) 456°—

(43)—4.22

1—3.
01 ey

Koutpoabnas padora Ne3 nmo reme: «ApupMeTHyecKUii KOpeHb N—0il
creneHu. UppaunoHajbHble yPABHEHHUS U HEPABEHCTBA»

1.Beruncnure: W',“M(\E—l) 363 +6.

2. Beruucaure:

a)%; 6)N7?-28 5%, 6) Y(=3)-2-48-9;  2)i256.
445

3.¥Ympocture BbIpaKeHUE:

a)%ﬁ-%/E_ {48

; o
Y64 )

4 Brraucnure:

a) 112410 -1+ 2410 6)13- 411 Y13+ 411,

5.Pemmre ypaBHEeHne

—
)u’xz + 175 = 15. OTBeT :
a



KonrpoasHas padora Ne4 no reme: «@PopmyJibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHHA»

1. Bbruucaure: a) sin%[;6) cos(_iﬁj; B) tg%r; r) ctg(—%j_

2. Haiiaute 3a1aHHYI0 TOYKY Ha YUCJIOBOM OKPYKHOCTH: %, %; -2,5; 140°,90°
3. Pemute ypaBHeHHe: a) sint = g; 0) cost= —%.

g(=1)
1gt + cigt

4. JlokaXuTe TOXKIECTBO =—sin’¢.

. 3
5.13BecTHO, 4YTO sint =0,6,7 <t < 7” Boeruucnure: cost,tgt,ctgt.

Kourposabnas padora Ne 5 mo treme: «IlociienoBareibHOCTH U
MPOorpeccum?

1. Pemiure ypaBHeHUE

x2 o+ 5x? 4+ ox? + 13x%2 + .. + 57x% = 870.

2. Haiinute cymmy O0€CKOHEUYHO YOBIBaIOLIEH T€OMETPUUECKOM MpOorpeccuu
2 1

4: = — ..

5 25

3. Kakue 13 nocnenoBaTeIbHOCTEN ABIISAIOTCA OECKOHEUHO YOBIBAIOIIUMU

r€OMETPUYECKUMHU IPOTPECCUIMHU?

i1 1
A) 276" 18’
V5 + 2 1 1
5) vV — 25 — 245 5]
_]-: 3: _6: _g:
B)
1; 0,7; 0,4; 0,1; ...
)

4. Haiimure cymmy 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM MpOorpeccuu
V5 3v5 — 1 46 — 65

3’ q ’ 275




(bn),

5. Haiiqute cymmy GeCKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM Mporpeccuu
h3 = Q,B;h4 = 3,84.

cClin

KountpouabHasi padora Ne 6 no teme: «IloBTopenne, 00001eHne u
CHCTeMaTH3aIus 3HAHUID)

2x+3 x-3
1.Pemmre ypaBHeHue: — -— =0.
x°=2x x +2x
vV — 3x = -1, x =
2. Pemnte ypaBHEHUE:
- 3
y= -
3. IToctpoiite rpaduk GyHKINN: X+ 2
s VK -
Vx2-vx? — 5—— + 6v/x = 0.0T1Ber:
VX

4. Pemure ypaBHeHue:

S.

AY

Bri6epute GpopMyity, COOTBETCTBYIOIIYIO JAHHOMY

rpadguky:A) b)

I)

y

y = (x + 3)* -2 y = x-3)°-2 vy (x-2)* + 3

B)
= x"-2

KonTtpoabHasi pabora Ne 7 no teme: «BBeieHne B crepeoMeTPHIO»

. IIpsimbie a u b mepecekaroTcs B Touke A. JIokaxuTe, 4To IpsMas ¢, KoTopas

MepECeKaeT JaHHbIC MPSMBIC U HE IPOXOJAUT Yepe3 TOUKY A, JICKUT C HUMU B
OJHOM INIOCKOCTH.

[Ipsimas AB u touku C, D He nexxat B OJHOW IJIOCKOCTH. [[oKaxuTe, 4To
npsimbie AB u CD He nepecekarorcs.

B tpeyronbnoit nupamuge SABC nocTpouth ceueHue miI0CKOCThI0, KOTOpast
POXOUT Yepe3 cTopoHy AB u Touky M, nexantyro Ha cepeaune pedpa SC.



4. TlocTpoiiTe ceueHue, mpoxoasuiee Yepe3 yKa3aHHbIE TOUKU.
B, c
P 1

Ay D,

KonTpoabnas pabora Ne 8 no reme: «IIpsiMmbie ¥ JI0CKOCTH B IPOCTPAHCTRBE.
[MapanieJbHOCTh NPAMBIX M IJIOCKOCTE)

1.Touku M, P, K — cepeaunsl pebep DA, DB, DC D
terparapa DABC. HazoBure npsiMyto, napauielibHy O
miockoctu FBC M P
A o
B
D, C,
2.ABCDA B CD; — ipsMOyroabpHblii Tapajieiaenumnes. | B,
Kakas u3 npsamsbix napamuiensHa maockoctu A1B1C? A ; Z
| e
~ | - -
‘D’T&: Y g
a_4~ — 1= —
/ ////_/ /<._
b . 5
D
3.B Terparape DABC BK = KC, DP = PC. [limockoctn
KakoM IpaHu napajuienbHa npsamas PK?
P
c

=

4. BoibepuTe BEpHBIC BHICKA3bIBAHUS:

1) [IBe mpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS IMapaJlIeIbHBIMHU, €CIM OHH He
[IEPECEKALOTCSL.

2) Eciu oyiHa U3 IBYX MapaljieNIbHBIX MPSIMBIX MapaljiesibHa IUIOCKOCTH, TO JpyTrast
npsiMast TOO Tak ke el mapasuiesabHa, TUOO0 JIEKUT B 3TOH MIIOCKOCTH.

3) CymiectByeT Takas TpsiMasi, KOTOpas JEKHT B IUIOCKOCTH W MapajjielbHa
HpsSMOi, IepeceKaroIiel JaHHYIO MI0CKOCTb.

4) CkpemmBarouyecs npsiMble HE UMEIOT OOUIUX TOYEK.



5.0npenenure B3aMMHOE PACIOJIOKEHUE MPSAMBbIX.
1) a u b — nepecekaroniyecs NpsiMbie ’

2) a u b — nmapannenbHble IPsIMbIE
3) a u b — ckpemuBaromuecs NpsiMbie a

6. MoryT 5iu nipsiMasi ¥ TWIOCKOCTh UMETh OJIHY OOIIYI0 TOUKY?

7. BepHo 5, 4TO eciM MpsMasi HE UMEET C IJIOCKOCTbIO OOLIMX TOYEK, TO 3Ta
npsiMasl napajieJbHa IJI0CKOCTH?

8. BepHo 11, 4TO J1100BIC YETHIPE TOUKH HE JIekKAT B OJTHOM TNIOCKOCTH?

9. MoryT 51 nepeceKkaTbcsl INOCKOCTH, NapaJIeIbHbIE OHOW U TOW K€ MPSAMON?

KonrpoasHasi padora Ne 9 no reme «IlepneHAMKYJIAPHOCTL NPSAMBIX U
ILIOCKOCTEN»

1.Yepe3 Touky O nepecedeHns AMaroHajied KBajapara, CTOpOHa KOTOPOTO paBHA
2cM, ipoBezeHa npsmas OM, nepneHauKyIsipHas K MIOCKOCTH KBaJipara.
Haitngute paccrosinue ot Touku M 110 BepiivH KBajpara, eciii OM = 3cm.

2.01pe3ok AE neprneHAuKyIspeH K MIOCKOCTH PaBHOCTOPOHHETO TPEYroJIbHUKA
ABC. Croponsl Tpeyronsuuka 6¢cm, AE = 3cm. Halinute pacctossHue OT KOHIIOB
otpe3ka AE no npsmoii BC.

3.Jlnaronans kyOa paBHa 6 cM. Haiigute: a) peOpo ky0Oa; 6) KOCHHYC yTriia MeXITy
JMaroHanbio Ky0a v MIOCKOCThIO OJHOM U3 €ro TpaHei.

KonrpoabHast padora Ne 10 mo Teme: «Yribl MexaAy NPAMBIMH U
IVIOCKOCTAMM»

I. Orpe3ok AM sBiAeTCS NEPHEHAMKYJISIPOM K IUIOCKOCTH MPSMOYIOJIBHUKA

ABC/I. Yroxn mexay npsivoit MC n 3Toif mmockocTsio paes 30 rpaxycos, AI=v2,
C/1=2. a) Haiitu AM. 6) Haiitu nByrpanssiii yron MCJIA.

2. B pom6e ABCJ] AB=10cm,yron BAJI=45°, BE - nepnesaukysp K II0CKOCTH
ABC. Isyrpannsii yron EAJIB pasen 60°. a) Haiinute paccrosnue ot Touku E 10
mwiockoctu ABC. 6) Yron mexay npsimoit AE u miiockocTeio pomba.

KonTpoabHasi padora Ne 11 no reme: «MHOrorpaHHUKIW)



1.

1.B npaBunbHOU uyeTbipéxyronbHo nupamuge SABCD Touka O - ueHTp
ocHoOBaHus, S — BepunHa, SO = 15, SC = 25. Haiitu nnuny otpe3ka AC.

2. B npaBunbHO# TpeyroasHoil mupamuge SABC M — cepenuna pedpa BC, S —
BepmrHa. AB =6, SM = 19. Hailitu muiomaas O0KOBOI MOBEPXHOCTH MUPAMHUJIBI.

3. B npaBuibHO#M TpeyroapHoi nupamuae SABC N — cepenuna pedpa BC, S —
BepmrHa. SN = 6, a omaas OOKOBOM MoBepxHOCTH paBHa 54. Haiitu miuny
oTpe3ka AB.

4.B npsimoyronsroM mapamtenenunene ABCDA (B 1C D1 DC=+117, AA 1=6,
A 1D 1= 4. Haittu nnuny nuaronanu AC .

5.Haiitu 1uromanp MOJHOW MOBEPXHOCTH TPSIMOM TPHU3MBI C OOKOBBIM PeOpOM,
paBHbIM 5. B ocHOBaHUU PU3MBI — pOMO € JUAroHajIsiMu, paBHbIMU 3 U 4.

KonTpoubHasi padora Ne 12 no reme: «O0bEMbI MHOTOTPAHHUKOB)

Bo ckonpko pa3 yBeauuurtcs o0beM nupamuabl (puc 1), eciiv ee BBICOTY YBEIUYUTH B

YeThIpe pasa?
S

A D
B ¢ pucl < puc 2
Bo CKOJIBKO pa3 yBEeIMYHUTCA IUIOLIAAL MOBEPXHOCTH nupaMujsl (puc 1), eciau Bce ee

pebpa yBenuuuth B 2 paza?

B mpaBunbHO#  TpeyrompHoi mwmpamuzae SABC (puc  2) MemuaHbl  OCHOBaHHSI
nepecekaroTcst B Touke P. OObem mmpamuael paseH |, PS= 1. Haiinute mmomanb
Tpeyronbuuka ABC,

Haiinute 00beM MHOTOrpaHHHKA, BEPIIMHAMHU KOTOPOTO SIBIIAIOTCS Touku A, B, C D E F
, A1 TPaBUJILHON IIECTUYTOJBHON mpu3Mbl ABCDEFA 1 B1CiDiEVFi| miomaab OCHOBAHUS
KOTOpO# paBHa 4, a 60KOBOE pedpPo paBHO 3.

E, b2
| |
'@ I\
| |
A B I
Ei_ _____ | 1D
/’f ‘\\
- \\C'
A £

5. Ecnm kaxxmoe pedbpo Kyba yBenmnuuTh Ha 3, TO €r0 TUIOIIAIb TOBEPXHOCTH YBETUIUTCS
Ha 234. Haitnute peOpo kyoOa.



#
,

’

C

itrinli oty i

. B

6.Haiinute BbICOTY MpaBUIIBHON TPEYTOJIBbHOMN MUPAMHU/JIbI, CTOPOHBI OCHOBAHUS KOTOPOI

paBHEBI 5, a 00BEM paBeH

1.

63

Kontpoabnas padora Ne 13 no teme: «IloBTopeHue: ceyeHusi, pACCTOAHUS U
YIJIbI»

OTBETUTH HA BOIIPOCHI IO PUCYHKY

Kak nazeiBaercs 1) otpezok MK; 2) orpezok MN;
3) orpe3ok KN; 4) touka K; 5)touka N.

2.3 HEeKOTOpOW TOYKU MPOBEIEHBI K IUIOCKOCTH NMEPHNEHIUKYJIAP U HAKIOHHAS.
JInuHa nepneHauKyJisgpa paBHa § cM, JJIMHA HAakJIOHHOW paBHa 17 cm. Hailinute
JUIMHY MPOEKLUH.

3. I3 HEKOTOPOU TOYKM MPOBEAEHBI K IJIOCKOCTH MEPHEHIUKYISP U HAKIOHHAS.
JInuHa HaKJIOHHOW paBHA 26, yroJji, KOTOPbIA HAKJIOHHAs 00pa3yeT ¢ MIOCKOCThIO,
paseH 60°. Haliaure mIMHY NMPOEKIMY HAKJIIOHHOM HA ATy IIOCKOCT.

4, HOCTpOﬁTC CCUCHHUA  INIIIOCKOCTHIO, HpOXO,IISIHIGﬁ qcpe3  BBIACIICHHBIC
TOYKH:

N ° P




Kontpoabnas padora Ne 14 no teme: «Teopust BeposiTHOCTEl U
MaTeMaTH4YeCKas CTAaTUCTHKA»

1. Haitnute cpennee apudmerndeckoe, MOy, MEANAHY M pa3Max psijga aucel: 25;
23;28;21;17;31; 31;25; 17; 25; 14; 20; 25

2.BepoATHOCTH TOTO, YTO HOBAs MIAPUKOBAsl pPyyKa MUIIET TUI0XO (WM HE MHIIET),
paBHa 0,1. [loxynatenr B Mara3uHe BBIOMpAaeT OAHY Takyl pyuky. Haiinure
BEPOSITHOCTh TOT'0, YTO 3TA PyUKa MMUILIET XOPOIIO

3.B ToproBom IeHTpe /iBa OJMHAKOBBIX aBTOMara mpojarT kode. BeposTHOCTH
TOT'0, YTO K KOHILY JTHSI B aBTOMATe 3aKoHUUTCA Kode, paBHa 0,3. BeposarHocTs TOTO,
4YTO KO(pe 3aKkoHUHUTCS B 000MX aBTOMaTtax, paBHa 0,12. Haligute BEepOATHOCTH TOTO,
YTO K KOHILY JIHS KOo(he ocTaHeTCcsl B 000MX aBTOMAaTax.

4.B ypHe 4 Oenbix U 3 yepHbIX mapa. M3 ypHBI ABaxAbl BEBIHUMAIOT 1O OJHOMY
Iapy, He Bo3Bpaias ux ooparno. Haiftu BepossTHOCTB MOsiBICHHSI O€I0T0 Imapa npu
BTOPOM UCIBITaHUU (COOBITHE B), €clii MpU MEPBOM HUCIBITAHUU ObUI U3BJICUCH
4epHbIi map (coOsiTue A).

Koutpoabnasi padora Ne 15 no teme: «IloBTopenne, 00001menue,
CHCTeMAaTHU3aIUs 3HAHUID)

1.Haiitu BeposiTHOCTH TOTO, 4TO IIpH 10 OpocKkax MOHETHI OpEN BhIMAZET 3 pasa.

2.0ueHKyu, 3HA4YEHUs CIy4yaHOW BeNWYWMHBI X, 32 KOHTPOJBHYIO pPaboTy Mo
reoMmeTpuu B 11 Kitacce pacnpeneniuch Cleay oM o0pa3om:

X |2 3 4 5

M |3 8 10 4

[TocTpoiiTe rucTOrpaMMy 4acCTOT PACHPEIEIICHHS CIIy4YallHOW BEJIMYHHBI.

5.CKOJIBKO IIECTU3HAYHBIX yucen (0e3 moBTOpeHus 1udp) MOKHO COCTABUTH U3
mudp 0, 3,5,6,7,8

KonTtpoabnast padora Ne 16 no reme: «CreneHb ¢ paiioHAJIbLHBIM
noxkasareseM. [lokasarenbHas ¢pynkuus. [lokazaTejbHbIe yPABHEHUSA U
HEPaBEHCTBA»

1. Beruuciure:

l _l (372)3 . 272 l 1

a) 3-162; 6) 27 3; B) —————; 1) 5-16* —0,2-(=0,027)* +/1.
92

2. YpocTuTe BbIpaKEHHUE:



1 1 x4 ,x2 2 3 3 d5,2 .d—4:8

a)a’*-a*; 6) 1 ; B) (C’g)3 ‘C_E; r) (81’"74)_4; ) FEENFENE
x4

3.ITocTpotite rpaduk crnenyromeit GyHkmmn: y=4*

4. Hatimute HauOosblee U HaMMEHbIIIee 3HaUeHHs (DYHKIIMU Ha 3aJJaHHOM
OTpE3KE:

1

— 1 x .
6) y_(Z) ’ [_21 E]
5. Pemure ypaBHEHUS U HEPABEHCTBA:

1, -
(E) 2—-3x _ 4
4%+ 2%-20=0
E X+2 E
(1) > 3
(¥ <
7X+1 _ 2X+5 =3.2X_3.7%
KourpoasHas padora Ne 17 no reme: «Jlorapupmudeckas pyHkums.
Jlorapugmuyeckne ypaBHeHHs] 1 HEPABEHCTBA)

1. Pemure ypaBHenue log,s x =—0,5
2. Pemure HepaBeHCTBO log, (x+1) >3

3. Pemute ypaBHeHue log, (3x—1)=1log,,(x+2)
4. Pemnre HepaBeHCTBO log,(3x—5)> log,(x+3)

5. Haiigure npousseneHue KopHei ypasaenus 1g’x —2lgx —3 =0

lgx+Ilgy=2

6. Pemmure cucrem aBHEHUU
Y P {xz +y? =425

KonrpoabHas padora Ne 18 no teme: « Tpuronomerpuvyeckue PyHKIUU U UX
rpagpukn. Tpuronomerprnyeckue HepaBeHCTBA)

1. Beruuciaurs:

1 V3
a) arccosl — arccos | — ;) tarccos—

. .1 . V3
0) arcsinl — arcsin S Tarcsin (— 7)

B) arctgy/3 — arctgl + arcctg(—\/g)



2. PeminTh TPUrOHOMETPUUECKUE HEPABEHCTBA:

x 1
a) cos=< —=
2 2

6)3tg (2x—3) = V3> 0

B) ZSinzg— 35in§+ 1<0

cosx < AE
T) 2
tgx =1

3. Iloctpouts rpaduk GpyHKIUU:
a)y = 2sin3 (x + 5?”) - 15
0) y = arcsin(x + 1) —%
KonTpoabnas pabora Ne 19 no reme: «IlpousBognas. Ilpumenenue
NPOU3BOAHOI

1. HaliTu mpoMexyTKU MOHOTOHHOCTH ()YHKILIUU:

a) fix) =22 - 3x% + 1

2. OnpenenuTb 3KCTPEMYMbI QyHKIHUH:

a) f(x) = x° — 6x

3. Haiitu HanOompliee 1 HaUMEHbIlIee 3HaYeHHE (PYHKIIMN Ha OTPE3KE:

a)fix) = x*-8 [-1; 5]

4. Yucno 36 3anuiunTe B BUJIE MPOU3BEIECHUS JBYX MMOJOKUTEIbHBIX YUCEN, CyMMa
KOTOPBIX HAUMEHbIIIAS.

5. Haiigute npou3BoaHYI0 PYHKITUN
3

1) y=x3-5x; 2) y=(2x*+5)-(3x*-2); 3) y = i
2x+3

KonTtpouabnas padora Ne 20 o teme: « AHTErpas v ero npuMeHeHue»
Boiuuciante

1 .
_ 433
_J:(BX 1)° dx f cosdx dx
127 Ux2dx °
4
3
.[(2x+—)dx
Jx
1 3dx 1

2. Haitnure momanb Gurypel, orpaHUYEeHHON JTUHUSIMHA Y = x%,x=1,x =4, y =
0.
3. Beruucnure 0606EM Tea, o0pa3zoBaHHOTO BpaiieHrueM BOKpyT ocu OX durypsi,

. . 4
OrpaHMYeHHOW (PyHKIMEN U npssMbIMU Y = =, X = 1,x = 4.
X

KourpouabsHast padora Ne 21 no teme: «CucreMbl ypaBHEeHUN»



1. Ipsimas ¥ = —4x — 1 gpgercs KacaTeJIbHOM K rpaduxy

_ .3 2 B
dynxrpn ¥ ¥ +7x"+7x—6. HaiiguTe abcuuccy TOUKM KacaHUs.

2. Nmeercs aBa cnnasa. [lepBoiii cogepxut 10% menu, Bropoit — 30% menu.
N3 3Tux IByX CIUIaBOB MOJYYMJIM TpeTul criaB maccoit 200 kr, conepxauuii 25%
Menu. Ha CkoiabkO KHJIOrpaMMOB Macca BTOPOTO CILIaBa OblIa OOJIBIIIE MAacChl
nepBoro?

3. Ha pucynke uzo06paxén rpadpux Gpynkunu f(x)=ax’-4x+c Haiigure f(4).
.II VA ]
| .

——
=
X

KonTpoabnasi pabora Ne 22 no teme: «HaTtypaJjbHbIe U 1eJIble YHCIA»

1. Kakue u3 uncen 33, 81, 99, 103, 105 gensrcs 6e3 ocTarka:

a) Ha 3

0)Ha 9

2. Kakne n3 uncen 138, 210, 216, 245, 312, 315, 408, 424, 500 gensarcs Oe3
ocTaTka Ha:

a)2

0) 3

B) 5

r)9

x) 10

3. Kakyto mudpy cienyer mocTaBUTh BMECTO 3BE€37J0UKHU B 3aIIUCU 76*, 4TOOBI
MOJIyYMBILIEECS YUCIIO JEIUI0Ch OJJTHOBPEMEHHO Ha 5 1 Ha 97

4. Kakoe Tpex3HauyHOe 4uciio X Takoe, uto 900 < x < 1000, genurcs
OJTHOBPEMEHHO Ha 2, Ha 5 1 Ha 97

5. BepHo nu, yTOo uIomaaAbr KBajapara co CTOpoHou 12 cM kpatHa 9?

KonTpoabnas padora Ne 23 no reme: «IloBropenue, 06001menue,
CHCTEeMATH3AIUA 3HAHUID)

1.Pemnte ypaBHenue: log, ,(6x—3)=1log,,(2x+5)

2. PemmuTh HEpaBEHCTBA:



. X 1
a)sin-< —-
3 2

0) tg(3x+%)—\/§< 0

B) ()% 7021

3. Haitaute miomaas GUrypsl, orpaHUYEeHHON JTUHUAMHA Y = x34+2,x=0x=4,
y=0

4. Beraucaure:

27)*.167 1 3
) %;r) 3-(-27)* -0,1-814 +81

642

1 _Z
a) 5-95; 6) 125 3; B

KonTpoabHasi pabora Ne 24 no teme: «Tesia BpameHus»

1. [mymmHEAp ¥ KOHYC UMEIOT OOIIMEe OCHOBAHWE 1 BBICOTY. BhIcoTa IuuHIpa

paBHa paauycy ocHoBaHus. [Lnomans 60KOBOM MOBEPXHOCTH KOHyca paBHa SV 2,
Haiinure miomnaas 60KOBON MOBEPXHOCTH IUIUHIPA.

2. Ilnouraas moBepxHOCTH Iapa paBHa 36. Haiinure miomaas 60JIbIIOro Kpyra
niapa.

s

3. nameTp ocHOBaHMS KOHYyca paBeH 64, a nnuHa oopaszyromeit — 40. Haiinure
IUIOLIAJb OCEBOT'O CEUEHHUS ATOTO KOHYCa.

4. IInomaap OCHOBaHMS KOHYyca paBHa 25T, BeicoTa — 3. HaliguTe momanb
OCEBOT'0 CCUCHHUS KOHYCA.

5. Beicora koHyca paBHa 36, a qiuHa oOpa3yromiel paBHa 85. Halimure nuameTp
OCHOBaHUS KOHYycCa

KonTposbHast padora Ne 25 no reme: «O0beMbI TeJ»



BoinmosinuTe KPaTKO€ PCIICHHUE H 3alIMIIIUTE OTBET

1 | B 6aK, umetowmnin popmy npaBuabHON YETbIPEXYTObHOMN /
NPM3Mbl CO CTOPOHOW OCHOBAHMSA, paBHoM 20 cm, HanuTa f .
XUAKOCTb. YTOObI M3MEPUTb 06BEM AEeTanu CAOKHOM '
bopMbl, €€ NONHOCTBIO MOrPYKAOT B 3TY XKMAKOCTD.
Hanpgute 06béM aetanu, ecnm nocse eé NorpyKeHua
YPOBEHb *Knakoctn B 6ake nogHanca Ha 10 cm. OTBeT aante
B KyOMUYECKNX CAHTUMETpAX.

2 | B npamoyronbHom napannenenuneane ABCDA1B1C1D1
pébpa AB, AD 1 anaroHanb AB1 60K0BOM rpaHun paBHbI

cooTBeTcTBeHHO 4, 7 nV41. Harigute 06bEM
napannenenuneana ABCDA1B1C1D1.

naowaab ero ocHoBaHma 150 KBaApPaTHbIX CAHTUMETPOB.
Yemy paBeH 06bEm 3Toro 6aka (B inMtpax)? B ogHom nntpe -
1000 Kybnyeckmx CaHTUMETPOB.

3 | BbicoTa 6aKka unnuHgpudeckoit dopmbl pasHa 40 cm, a - *J

4 | OgHopoaHbIN Wwap gnametpom 3 cm BecuT 108 rpammos. -

CKONbKO rpamMmMOB BECUT LWIAP ANAMETPOM 2 CM, \ff'—jj;f N
N3roTOBNEHHbIN N3 TOTO e MaTepunana? o

5 | B TpeyronbHon nupamuge ABCD pébpa AB, AC u AD N
B3aMMHO nepneHAuKyAapHbl. Haigmute o6bEM nnpamuapl, A%C
ecnn AB=2, AC=15 n AD=13. s

6 | B cocyae, umeroniem Gpopmy KOHyca, ypOBEHb KUIKOCTH

1 ,
JIOCTHTAET ~ BBICOTHI. O0BéM cocyna paseH 810 mut.

Haiinure 00bM HamuToH Kuakoctu. OTBET JalTE B
MUJUIMJIUTPAX.

KonTpoabnas padora Ne 26 no teme: «KoopauHaThl 1 BEKTOPHI B
MPOCTPAHCTBE»
1. Jlansl BexTopsI a{-5;0;5}, B{-5;5;0}, c{1;-10;-1}
Haiigure:
a)3a-3B+2c
0)-0,1a+ 0,28 - 0,1c
B) § a- % B+ § c
r) a (a-B) (c-B)
1) CKaJIIpHOE MPOU3BEACHUE BEKTOPOB aB
2. lanbl Bexktopel M {1;2;-2}, N{2;-1;5}, K{0;-4;5}, P{3;-4;-2}
1. Haiinute nnuny Bexkropa MN, NK, KP.
2. Brpraucnute yrona mexay Bekropom KP u PN.

3. HaiinuTte KOOpAUHATHI TOUKU S — cepearHbI 0Tpe3ka MP.



3.Janbr Toukn A(3;5;4), B(4;6;5), C(6;-2;1), D (5;-3;0). Hokaxure, utro ABCD —
napajjeaorpamM.
4. JTansl KoOpauHaThl yeTblpex BepmuH napamienenunena ABCDA1IBICIDI:
A(3;0;2), B(2:4;5), A1(5;3;1), D(7;1;2). HaitnuTe KOOpAMHATHI OCTAIbHBIX BEPILIHH.
5.Beruncnute paccTosiHue Mexay cepeaunamu otpe3koB MN u PQ, eciiu M(2;-1;3),
N(-4;1;-1), P(-3;1;2), Q(1;1,0)

KounrpouabHas padora Ne 27 no teme: «IloBropenue, 00001menue u

CHCTEeMATH3ALNSA 3HAHUID)

1. lnnuHap ¥ KOHYC UMEIOT OOLIME OCHOBAHUE U BBICOTY. BpIcoTa IMIMHIpa paBHa

paanycy ocHoBaHms. Ilnomans OOKOBOM IOBEPXHOCTH KOHyca pasHa 13V2,
Haiinure miomnaas 60KOBON MOBEPXHOCTH IIUIUHIPA.

2. Ilnomaas moBepxHocTH Mmiapa paBHa 28. HaiiauTe muomans OOJIBIIOrO Kpyra
niapa.

N

3. luameTp ocHOBaHUsA KOHYyca paBeH 54, a qiuHa oOpaszyrouieit — 45. Haiigure
IJIOIIAIb OCEBOT0 CEYEHUS ATOI0 KOHYCA.

4. Ilmomans ocHOBaHHWS KOHyca paBHa 41, Beicota — 10. Haliaure miomanb
OCEBOI'0 CEYEHMS KOHYca.

5. Beicota koHyca paBHa 45, a jyuHa oOpasytouieid papHa 51. Haitnure auamerp
OCHOBaHUs KOHYCA.

6.B 0Oak, nmeromuii GopMy MpaBUIBLHONW YETHIPEXYTOIBHON MPU3MBI, HATUTO 5 1
Boabl. Ilocnme momHOTrO mMOTpy)KEeHUs B BOJAY JETalld ypOBEHb BOJBI B Oake



yBenuuuics B 1,8 paza. Hailinure o0beM neramu. OTBeT nmaiite B KyOMYECKHX
CaHTUMETpax, 3Hasl, yTo B 0HOM JuTpe 1000 KyOu4ecKnx CaHTUMETPOB.

KonTtpoabnas padora Ne 28 no reme: «Teopusi BeposiTHOCTEH U
MaTeMaTHYeCKasl CTATHCTHKA)

1./laHo pacnpeneneHue cay4anHOW BETUYUHBI

3HayeHuA -1 3 4 7
BepoatHoctb | 0.1 0,3 0,4 0,2

Haiitn maTeMaTnueckoe 0KMIAHUE CIIyYalHOW BEJIMYHHBI:
A) E();
b) E(3x-2).

2. OueHku, 3HaYEHUSI CIy4allHON BeIMYMHBI X, 32 KOHTPOJBHYIO paboTy IO
reoMmeTpuu B 11 kiacce pacnpeeaiich CleayonmM o0pa3om:
X 2 3 4 5
M 3 8 10 4
Haiipure Mony, meamaHy, cpeaHee 3HAYEHUE, OUCIIEPCUIO U CPEIHEE
KBaJ[paTUYHOE OTKIIOHEHUE BCeX OLEHOK. [locTpoiiTe rucrorpaMmy 4YacToT
pacnpeneseHus CIIy4aiiHOM BEJIMYUHBI.

3. B nmorepero urpatot 15 yenoBek, cpein KOTOPbIX 6 — BIEpBbIE. BRIMTpbIBAIOT
POBHO TpH yuacTHHUKA. HaliTh BEpOSITHOCTh TOTO, YTO MOBE3ET XOTs Obl

JIBYM HOBHYKaM.
Kpurepuu oieHKM OIIEHOYHOT0 cpeacTBa 2.2

JJIS IPOBEeHUS] TEKYIEero KOHTPOJIA M0 pe3yJibTaTaM NPAKTHYeCKHX
3aHATHN
Ommemka «OMAUYHO) CIABUMCA 8 C/IEOVIOUWUX CTIYUAAX:

1. paboTa BBITIOJIHEHA MTOJTHOCTHIO.
2. BJIOTMYECKHUX PACCYKJIEHUAX U OOOCHOBAHUSAX HET MPOOEIIOB U OLINOOK;
3. B pelIeHUU HET MAaTEMAaTHYECKUX OMIMOOK (BO3MOKHA OJIHA HETOYHOCTb,

ONUCKA, HE SBISIOIIAACS CJICJCTBHEM HE3HAHUS WM HEMOHUMAHUS
y4eOHOTO MaTepuaa);

Ommemka «xopouto) cmasumcsn, eciu:

1. paboTa BBINIOJIHEHA IIOJHOCTBIO, HO OOOCHOBAaHMS IIAroB pELICHUS
HEJO0CTaTOYHBI (€CIM YMEHUSI 00OCHOBBIBATH PACCYKICHMS HE SBISUIUCH
CHELMATIBbHBIM 00BEKTOM MPOBEPKH);



2. pomylineHa ojHa OIMOKa WM JBa-TPHU HEJOYeTa B BBIKIAIKAX, YEPTEkKaxX
win rpadukax (ecid 3TH BHABI pabOThl HE SBISUINCH CIEUUATBHBIM
00BEKTOM MIPOBEPKH);

Ommemka «ydoeﬂemeopumeﬂbuo» cmasumcsa, eciiu:

1. momymieHbl OoJjiee OAHOW OMMOKKA WK OOJiee NBYX- TPEX HEIOYETOB B
BBIKJIQJKAX, YepTexax WM rpaduka, HO ydyalIWiics  BiajaeeT
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPAEMON TEME.

Ommemka «Heybowzemeopumeﬂbuo» cmasumca, eciu.

1. JOMMYIICHbI CYIICCTBCHHLIC OHII/I6KI/I, IIOKAa3aBIINC, YTO y‘I&H.[PIﬁCH HE
BIIaacCT 00s13aTeNLHBIMU 3HAHUSMU T10 ,Z[aHHOﬁ TEME B IMOJIHOM MCPC;

2. pabota nmokasajia MojiHoe OTCYTCTBHUE Y ydalllerocs 00s3aTesIbHbIX 3HAaHUH,
YyMEHUW 10 TIPOBEpsAEMOM TeMe WM 3HAUYUTEIbHAs 4YacTh pabOThI
BBITIOJTHEHA HE CAMOCTOSATEINIBHO.

OuenouHnoe cpeacrso 2.3
JJISl IPOBEIeHUsI TEKYIEero KOHTPOJIA M0 pPe3yJibTaTam
CAMOCTOAITEJIbHOI Pa0doThI
CamocrosiTenbHass paboTa BBIIOJHAETCA OOYydYalOIIUMCS MO 33JaHUSM B

COOTBCTCTBHUHU C HpOFpaMMOﬁ JUCHUITIINHBEL.

Kpurtepuu oieHKH OLIEHOYHOI0 cpeacTBa 2.3
A1 IPOBe/leHUs TeKYIero KOHTPOJIs MO pe3yJbTaTaM BbINOJTHEHUS

CAMOCTOAITEJIbHOI PadOThI
Ommemka «cOMaAUUHO0» CMAGUMCA 8 C/1IEOYIOUUX CTIYYAAX:

4. pabota BBINIOJHEHA MOJTHOCTHIO.
5. B JIOTHYECKHUX PACCYXKIACHUAX U 0OOCHOBAHUSAX HET MPOOEIIOB U OIITHNOOK;
6. B peIIeHWH HET MaTeMAaTHUYECKUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTH,

OMHUCKA, HE SBISIOMAACS CIECICTBUEM HE3HAHUS WM HEMOHUMAaHUS
y4eOHOro MaTepuana);

Ommemka wxopouito) cmasumcs, eciu:

3. paGoTa BBINOJHEHA TMOJHOCTHIO, HO OOOCHOBaHHUS IIaroB peIIeHUs
HEJO0CTAaTOYHbI (€CIIM YMEHUsI OOOCHOBBIBATH PACCYXKIACHUS HE SIBISUIMCH
CHelMalIbHBIM 0ObEKTOM MPOBEPKN);



4. pomyieHa ojHa OIMOKa WM JBa-TPH HEJOYeTa B BHIKIAJIKAX, YEPTEkKaX
win rpadukax (ecid 3TH BHABI pabOThl HE SBISUINCH CIEUUATBHBIM
00BEKTOM MIPOBEPKH);

Ommemka «ydoeﬂemeopumeﬂbuo» cmasumcsa, eciiu:

2. nmomyiieHbl OoJjiee OHOM OmMMOKM Win OoJiee JBYX- TPEX HEIOYETOB B
BBIKJIQJKAX, YepTexax WM rpaduka, HO ydyalIWiics  BiajaeeT
00s13aTEIbHBIMUA YMEHUSIMH T10 TIPOBEPAEMON TEME.

Ommemka «HeyOOeremeopumerbHo» cmaeseumca, eciu.

1. JOMMYIICHbI CYHICCTBCHHLIC OHII/I6KI/I, IIOKAa3aBIINC, 4YTO y‘I&H.[HfICH HC
BIaaccT 00s13aTeJIbHBIMHA 3HAHUSMH 110 I[aHHOfI TEME B IIOJTHOU MCPC;

2. paboTa nokazaja MoJHOE OTCYTCTBHE Yy yYallerocs: o0s3aTelIbHbIX 3HAHUMH,
YMEHHMH 1O MPOBEPSIEMON TEME WJIM 3HAYUTENIbHAsl 4acThb pabOThl BBIIIOJIHEHA HE
CaMOCTOSATEIIBHO.



3 INPOMEXYTOUYHASA ATTECTALIUA
3.1 Bomnpocsl st NOATOTOBKH K IK3aAMEHY:

1 cemecTp
50./laliTe onpenenieHue AeUCTBUTENBHBIX uncen. [IpuBeaure npumep.

51.Kak nzo0paxaroTcsi AEMCTBUTENbHBIE YUCIIA HA YUCIOBOU MPSAMOiL?
[IpuBenure npumep.

52.JlaliTe onpeniesiecHuE MOYJIsl JEUCTBUTENBHOTO uncia. [Ipuseaure
npumep.

53.CBoiicTBa MOyIsl JEUCTBUTENBHOTO uKcia. [IpuBeaure npumep.

54.]JlaliTe onpenenieHue ToxaecTna. [Ipuseaure npumep.

55.Jlaiite onpenencuue Gpynkuuu. [IpuBeaure npumep.

56.CgoiicTBa (PyHKIMH: 00IACTh ONPEAEIIEHUS, MHOXKECTBO 3HAUEHU I, HYJIU
GyHKIIUA, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, YETHBIC U HEUETHBIC, Tpaduk
dbyukiuu. [lpuBenure npuMepsl.

57.Crenens ¢ 1ienbIM nokasaresnem. [IlpuBenure npumMepsl.

58.Crenennas GpyHKIHMS C HATypaJIbHBIM U 1IeJIbIM MTOKa3aTeneM. Ee
cBoiicTBa u rpaduk. [Ipueaure npumepsi.

59. ApudmMernuecknii KOpeHb HaTypalibHOM cTeneHu. CBolCTBA U rpaduk
KOpHS HaTypalibHOU cternenu. [IpuBeaure npumepsl.

60. I'panycHas u panuanHas Mepa yriia. TpuroHoMETpU4YECKAN KPYT.
[IpuBenure npuMepsl.

61.0Onpenenenus cuuyca, KOCUHyca, TAHT€HCA Ynciia. 3HAKH SInX, COSX ,tgx
, CtgX IO YETBEPTAM.

62.OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA.

63.DopMyIibl IPUBEACHUS, TPABUIIO, TPUMEPHI.

64.DopMyIIbI CIIOKEHUS.

65.DopmyIbl IBOMHOTO apryMEHTA.

66.DopmyJbl IpeoOpa30BaHUs CYMMbl TPUTOHOMETPUYECKUX (DYHKIIHA B
MIPOU3BEJICHUE U MIPOU3BEACHUS B CYMMY.

67.00paTHble TPUTOHOMETPUYECKHE PYHKIUH.

68.DopMyIIbl KOPHEHW MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH Sin X
= a, cosX = a. YacTHbIE Cciry4dau.

69.DopMyIIbl KOPHEN IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHH tgX =
a, ctgx = a.

70.ITocnenoBarensHOCTH. CrIOCOOBI 3aaHUs IOCIEN0BATEIBHOCTEN.
[Tpusenure nmpumep.

71.Apudmernueckas u reomeTpuueckas nporpeccuu. beckoneuHo
yOBbIBatOIIasi reOMeTpUUecKasi Iporpeccus.



72.AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. [IpuBeauTe npumepsl.

73.B3anMHO€E pacnoyioKEeHHE NPSMBIX B pocTpaHcTBe. [IpuBenure npumep.

74 1lapannenpbHOCTh NPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

75.¥YT1bl ¢ COHANPABIEHHBIMUA CTOPOHAMHU, YTOJ MEXAY MPSIMBbIMHU B
IPOCTPAHCTBE.

76.1lapainenbHOCTh IIIOCKOCTEN: MapajlIeIbHOCTh INIOCKOCTH, CBOCTBA
IapaJiyIeIbHbIX IIOCKOCTEN.

777.11eprieHANKYJIAPHBIE TPSIMBIE B TPOCTPAHCTBE, MIPSAMBIE NTAPAJUIEIbHbBIC U
NEPIEHINKYJIIPHBIE K INIOCKOCTH.

78.1Ipu3Hak NEPHIEHAUKYIIIPHOCTU MIPSMOU U INTIOCKOCTH, TEOPEMA O
IPSMOM MEPIEHIUKYJISIPHON TTIOCKOCTH.

79.1leprieHAUKYJISIp U HAKJIOHHBIE.

80.YTIbl B IpOCTPAHCTBE: YTOJ MEXKAY MPSAMON U INIOCKOCTBIO; IBYTPAHHBIN
YIOJI, IMHENHBIN yIroJI IByTPAHHOTO yIJIa.

81.IlepnieHAMKYIAPHOCTD IIIOCKOCTEN: IPU3HAK NEPIEHAUKYIIIPHOCTH ABYX
IJIOCKOCTEN. TeopeMa 0 TpEX MepHeHIUKYISIpax

82.IloHATHE MHOTOIpaHHMKA, OCHOBHBIE JJEMEHTHl MHOTOIPAHHUKA,
BBIITYKJIBIE U HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTOIPaHHUKA.

83.1Ipu3ma: n-yroJjibHas MpU3Ma; IPaHU U OCHOBAHUSA NPHU3MBIL; MpsMas U
HaKJIOHHAs MpHU3MBbL; OOKOBass M TMOJHAs TOBEPXHOCTb IPU3MBI.
[Tapautenenuries1, NpsAMOYTOJIBHBIN NApaJUIEIEIIUIIE] U €0 CBOMCTBA.

84.Ilupamupaa: n-yroiapHas nupamMuaa, TPaHU U OCHOBAaHHE HUPAMHUJBI,
OOKOBasi M MOJHAs MOBEPXHOCTh NMUPAMUbL; MPABUJIbHAS U yCEUEHHAS
npaMuia. DIEMEHTHI TUPAMUBI.

85.1IpaBunbHBIE MHOTOTPAHHUKH: IOHATHE IMPABWJIBHOTO MHOTOTPAHHUKA;
IpaBUWJIbHAS MPU3Ma U MIPaBWIbHAS MUPAMUAA; IPABUIIbHASA TPEYTOJbHAs
nupamMuaa U IpaBWIbHBINA TeTpadap; kyO. [IpeacTaBieHue o npaBMIIbHBIX
MHOT'OTPaHHUKAX: OKTadP, NOAEKAdAP U UKOCAIP.

86.CuMMeTpHsI B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYKH, MPSMOH,
IUIOCKOCTU. DJEMEHThl CUMMETPHUHM B NUpamMuiax, Napajuielenunenax,
IIPaBWJIBHBIX MHOIOTPAHHUKAX.

87.I1nomans OOKOBOW MOBEPXHOCTH M IOJHOM TOBEPXHOCTH MPSMOMN
PU3MBI, [JI0I1Ia]Ib OCHOBAHU, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSMOMN
IIPU3MBL.

88.I1nomaas 60KOBOI MOBEPXHOCTH U TTOBEPXHOCTH MPABUIHLHOM TUPAMHUIBI,
TeopeMa O TUIONIaar OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMU/IBI.

89.00bEM UpaMuIbl, TPU3MBI



90.Cpennee apudmermdeckoe, MenuaHa, HauOOJIbIIEe W HAWMCHBIICE
3HAYECHMUS, pa3Max, AUCIEPCUsA, CTAHIAPTHOE OTKIOHEHWE YHCIIOBBIX
HaOopoB. [Ipuseanre npumepsl

91.CnyyaitHple  3KCHEpUMEHTHI  (ONBITHI) W CIOy4YalHbIE  COOBITHA.
DneMeHTapHble cOObITUS (MCXO/bI). BeposTHOCTD CiydyallHOTO COOBITHS.
BeposiTHocTH cOOBITHI B OMBITaX C PABHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMU.

92.0mneparuu  HaJx COOBITHUSAMH: ITIEpeceUYeHUEe, OOBCAMHEHHUE COOBITHH,
MIPOTUBOIIOIOKHBIE COOBITHSI.

93.Ilnarpammsl Duinepa. DopMyia CIIOKEHHUS BEPOSITHOCTEN

94.YcnoBHasi BEpOSITHOCTb. Y MHOKEHHUE BeposiTHOCTEW. Dopmyna MOJIHOM
BeposiTHOCTU. HezaBucumbie coObITHS

95.KomOuHaTtopHOe MpaBUiIo yMHOXeHHs. [lepecTaHOBKM H (paKTOpHAIL.
Hucno coueranuil.

96.Tpeyronpuuk [lackans. @opmyna 6unoma HeroToHna

97.bunapHblii ciay4dalHbBIA ONBIT (MCOBITAHHME), YyCHEX M HeyJaua.
He3zaBucumbie ncnbitanns. Cepusi HE3aBUCUMBIX UCTIBITAHUN O TIEPBOTO
ycnexa. Cepusi HE3aBUCUMBIX UCIIBITAHUN bepHyIn.

98.Cnyuaitnass BenuuuHa. Pacnpenenenuwe BeposiTHocTed. Jluarpamma
pactipenenenusa. Cymma v MpoU3BEJCHUE CTyYalHbIX BenuuH. [Ipumepsl
pacnpeneneHuii, B TOM YUCJIE TEOMETPUIECKOEe U ONHOMHUAITBHOE

Cemectp

41 Crenenp € panuoHalIbHBIM MOKazareneMm. (CBONCTBA CTEIEHH.
[IpuBenure npumMepsl.

42 Ilpocreiinne noka3aTelbHbIE YPABHEHUS U HEpaBeHCTBa. [IpuBenure
IIPUMEPHI.

43 TlokazarenbHass (QyHkuus, e€ cpoiicTBa u rpaduk. I[lpuBenurte
IIPUMEPHI

44 Jlorapudm uncna. JlecaTuyHble W HaTypajibHbIE JIOTapU(PMBI.
[IpuBeaure npumepsl.

45 CeotictBa norapudmos. [IpuBeaute npumepsl.

46 Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA. [[puBenure npumMepsi.

47 Jlorapudmuueckass ¢yukmms, €€ cBorictBa u rpaduk. [IpuBemure
IIPUMEPBI.

48 Tpuronomerpuueckue QyHKIMHU, UX CBOMCTBA U rpaduku. [IpuBenure
IIPUMEPBI.

49 TpuroHoMmerpruueckue HepaBeHCTBa. [IpuBeauTe npumepsl.

50 HenpepeiBHble  (pyHKIMH. MeTon HMHTEpBAlIOB sl pELICHUS
HEPABEHCTB.



51 llpousBognas ¢yHkuuu. ['eoMeTpudeckuii ¥ (PU3NUYECKUI CMBICT
npousBoaHOu. [IpuBenure npumMepsl.

52 Ilpou3BogHble 3neMeHTapHbIX (yHKuMid. IIpousBoaHas cymMmBel,
npou3BeeHus, yactHoro pynkuuid. [lpuBenure mpumepsl.

53 [Ipumenenne TPOU3BOAHOW K  HCCIEAOBaHWIO (YyHKUIMH Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. [IpuBeanTe npumepsl.

54 HaxoxJeHre HaumOOJIbIIero U HAaUMEHbBIIETO 3Ha4YeHUsl (DYHKIMU Ha
orpeske. Ilpuenure npumepsl.

55 IlpuMmeHeHne Ipou3BOAHOM U1 HAXOKICHUS HAWIYYIlIEeTO PEIICHUs B
NPUKIAIHBIX 3ajladax, Ui OIpEeleJeHus CKOPOCTH IIpoliecca,
3aslanHoro opmysoit uiu rpadukom. [IpuBeaure npumepsi.

56 TlepBooOpa3nas. Tabnuia nepBoodpasubiX. [IpuBeauTe mpuMepsI.

57 Unterpasi, TEOMETPUYECKUM ¥ (PU3NYECKHM CMBICI HWHTErpana.
[IpuBenure npumMepsl.

58 Boeiuucnenue wHTErpanma 1no ¢opmyine  Hprorona—JlenOuuna.
[IpuBenuTe NpUMEDPBI.

59 Chepa m miap: HEHTp, paguyc, IUAMETpP; IUIOMAAh IOBEPXHOCTHU
chepsl. B3anmuoe pacnonokerue chepsl U MIIOCKOCTH; KacaTeabHast
IJIOCKOCTD K cepe; miomaab chepol. [IpuBenure npumepsi.

60 N3o0paxenue cdeppl, mapa Ha Iuockoctd. CedeHus 1apa.
[IpuBenure npumepsl.

61 Hunuuapuyeckass MTOBEPXHOCTh, OO0Opa3ylolume IWIMHAPUIECKON
MOBEPXHOCTH, OCh UWJIMHIPUYECKOW TMOBEPXHOCTH. [lununHap:
OCHOBaHMSI M OOKOBasi MOBEPXHOCTh, 00Opa3yroliasi U OCh; IJIOLIATb
OOKOBOM 1 MOJIHOM TTOBEpXHOCTH. [IpuBenuTe npumepsi.

62 N3o0OpakeHne IWIMHIpPA Ha TUIOCKOCTU. Pa3BépTka ImimMHIpa.
Ceuenus HWIHHAPA (TIOCKOCTBIO, rapajyIeIbHOU 158105
NEPHEHANKYJIAPHOIN ocu nunuHApa). [Ipuseaure npumepsl.

63 Konnueckass mOBEpXHOCTb, 00pa3yolMe KOHUYECKON MOBEPXHOCTH,
OCb M BEpUIMHA KOHMYECKOM NOBEPXHOCTH. KOHyC: OCHOBaHHE H
BepiirMHa, oOpasyromass U OCh; IUIOIIAJbh, KaKO€ TEeJO0 Ha3bIBaIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €r0 AJIEMEHTHI, KaK MOJIYYUTh KOHYC
nyTéM BpalleHUs MPSMOYTOJIbHOIO TpeyrojbHuka.  llpuBeaure
PUMEPBI.

64 Ilnomans OOKOBOW W TIOJHOM ITOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyiolllué W BBICOTA; OCHOBaHHA U OOKOBas IOBEPXHOCTb.
[IpuBenuTe NpUMEPHI.

65 N3o0paxkenue KoHyca Ha IIOCKOCTH. Pa3Béprka konyca. CedeHus
KOHycCa (IUIOCKOCTBIO, IMapajuIeIbHOM OCHOBAaHHIO, M IUIOCKOCTBIO,
MpOXOoAsuIer yepe3 Bepinny. [Ipusenure npumepsl.

66 KomOuHanus Ttea BpalleHUss ¥ MHOTOIPaHHUKOB. MHOIOrpaHHUK,
ONMMCAHHBINA OKOJIO c(epsl; chepa, BOUCAaHHAS B MHOTOTPAaHHUK WJINA B
Teno BpauieHus. [lpuBeaure npumMepsl.



67 [loussitue 06 00bEMe. OcHOBHbIE cBOHCTBa 00BEMOB Ten. OO0BEM
munHApa, konyca. O0béM mrapa u momans chepsl. [Ipusenurte
IPUMEPBI.

68 TlonoGubIie Tena B npoctpancTBe. COOTHOIICHUSI MEXKTY IJIOIIAASIMU
MOBEpPXHOCTEH, 00bEMaMu TOTOOHBIX TEI

69 BekTop Ha MIIOCKOCTH M B mpocTpaHcTBe. CIIOKEHUWE U BBIYMTAHUE
BEKTOPOB. Y MHOKEHUE BEKTOPA HAa YHCIIO.

70 PaznmoxkeHue BEKTOpa 1o TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBuiio
napauienenunena. [Ipuseaure npumepsl.

71 IlpssMoyronbpHas cUCTEMa KOOPAMHAT B IIpocTpaHCTBe. KoopanHaThI
BEKTOpa.  Yroia Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE
BEKTOpPOB. BpluncieHue yrioB MexIy NpSAMBIMA U IUIOCKOCTSMH.
[IpuBenure npumMepsl.

72 IlpuMepsl NPUMEHEHHSI MAaTEMaTUYECKOTO OXHUJIAHMS (CTpaxOBaHUE,
aorepes). MaTemMaTu4ecKkoe 0KMIaHHE CYMMBbI CIyYalHBIX BEIUYMH.
MareMaTnyeckoe OKHUJaHUE T€OMETPUYECKOTO M OWHOMHAIBHOIO
pactpenenenui. [Ipusennre npumepsl.

73 Jlucnepeus v cTaHAapTHOE OTKIOHEHUE. [lucriepcun reoMeTpuIecKoro
¥ OMHOMUANILHOTO pacnpeneneHus. [lpuBeaure npumepsl.

74 3akoH OodbImIMX 4Kcesl. BbpIOOPOUYHBII METOJ HCCIEIOBaHUM.
[IpuBenure npumMepsl.

75 IlpuMepsl HENPEPBIBHBIX CIyYalHbIX BeIW4rH. DYyHKIUS UIOTHOCTH
pacupeneneHus. PaBHOMEpHOE pacnpeneileHue M €ro CBOMCTBA.
[TpuBeauTe npuMepsl.

76 IlpencraBiaeHre JaHHBIX C IOMOILIBIO TabMUL M AWATPAMM,
onucarenpHas cratuctuka. [Ipusennure mpumepsl.

77 OnpITbl  C  PAaBHOBO3MOXXHBIMH ~ AJIEMEHTAapHBIMU  COOBITHSIMH,
BBIUMCJICHHE BEPOSITHOCTEH COOBITHI C NpUMEHEHHEM (GOopMyl U
rpaguueckux MeTOI0B (KOOpAMHATHAs MpsiMas, JEpPeBO, AuarpaMmma
Oiinepa). IIpuBeaure npumepsl.

78 Cny4aiiHble BEJIMYMHBI U PACIIPEACICHUS, MATEMAaTUHYECKOE 0KUJAHNE
Clly4anHou Benu4uH. [IpuBeaure npuMepsl.

IIpumepHblIe 3a1aHUA:

1 cemecTp
x~%x 1

Hainyure 3HaYEHNWE BRIPAKEHUS ————
X

Vrpoctuts Belpaxenne V81 + 50 — V16 — /8.
Haiinute xopens ypaBHenust V52 — 6x = 4

Beruucnure: a) 3/(-7) 6) 4/256 _23/_%

Pemure ypaBHEeHME: a)i/x+2 =3

mpu X = 4.

Tydmu ctost 1700 py6. Ckoabko OyAyT CTOSTH TyIIH, €CIIH y Bac CKHUJIKA 110
Kapte kiueHta 25 %?



7. B dupme «Pomauk» cTouMOCTh (B pyOJIsfix) KOJOMAIA U3 KEIe300€TOHHBIX
KoJel paccuntbiBaeTcs o popmyse C =9000 + 4200 n, e n — 4ucio KoJell,
YCTaHOBJICHHbIX NpHU KomaHuu Konojua. Ilonb3ysce 3Toil  Qopmynoi
paccyMTaiTe CTOMMOCTh KOoaa u3 5 kosen. OTBET YKaKUTEe B pyOIsix.

8. Jloka3aTh TOXIECTBO: Sin’ ¢ (1 + ctgzt) —cos’ ¢t =sin’ ¢

2 cemecTp

Yacte A

1. Haiimure 3HaYE€HHE BBIPAKCHUS QV2+9.9-7-V2

1

1 1
164-813

2. Haitaure 3Haue€HME BBIPAKECHUS ——.
3753 '

1\~ 3+x |
Pemmnre ypaBHeHUE (5) = 3. -

Pemmute ypaBuenue log, (5 + x) = log,(5x — 3).

Penmte HepaBeHcTBo logs (2x — 5) > 2.  —_

o 18 sin 53°-cos 53° 4
Halinnre 3HaueHue BIpaKeHUS . P

AN AN

sin 106°
V3

. X
7. Pemmre ypaBHeHue sinz = —.

3
1+ (ctgx)?

8. Ynpocrurs Beipakenue 3(cos x)? + - 224

9. B cimy4aitHOM SKCTIepUMEHTE OpPOCaOT JIBE UTpasibHBIC KOCTH. HaliauTe
BEPOSITHOCTh TOT'O, YTO B CyMME BBINAJIET 3 0uKka. Pe3ynbratr OKpyriuTe 10
COTBIX.

10.Haiiqute 60K0BOE pedpO MPaBUIBHOM YETHIPEXYTOIbHON MPU3MBI, €CITU
CTOpOHA e€e OCHOBaHUs paBHa 20, a IIoIIa/lb NOBEpXHOCTH paBHa 1760.

Yacte B

11 Haligute KOpeHb ypaBHEHUS WM IPOU3BEICHUE KOPHEN YpaBHEHHUS, €CIIH

UX HECKONBKO: V2x2 — 7x+5+x = 1.

12HakianTe nomaap MOJIHOW MOBEPXHOCTHU MPABUIIBHON TPEYTOJIbHOU

THPaMHUJIbL, €CIIM CTOPOHA €& OCHOBAHMS PaBHA v/ 3, a JIBYTPaHHbIN YTOJI IPH
OCHOBaHUU paBeH 60°.

3.2 Ilpoueaypa npoBeaeHHs IK3aMeHA:
DK3aMeH MpoBOAUTCS MUChMeHHO 1o BapuaHTam (IIpunoxkenue A). Kaxnapri
CTYAEHT HOJIy4YaeT 3a/IaHUe, KOTOPOE OH JOJIKEH BBIIOJIHUTH CAMOCTOSTENBHO.
3amanue MpoOMEeXKyTOUHON aTTECTAIlMU BKIIIOYAET B ce0s



-IPOBEPKY YMEHMH, Jii Yero HEOOXOAMMO BBINOIHUTH MPAKTHUYECKHUE
3a/1aHMUSL.

Pa3peraercst moyib30BaThCs KAIBKYJISATOPOM.

Bpewms BoinonHenus 3aganus: 120 MunyT (2 yaca)

3.3 Meroauyeckne peKOMEHAAUMH M0 MOATOTOBKE U MPOBEICHUIO
MPOMEKYTOYHOM aTTecTanuu no yueoOnomy npeamery YI1.04 MaremaTuka
[Ipu nOAroTOBKE K MPOMEKYTOUHOM arTecTaluu (3K3aMeHy) MOBTOPUTE

y4eOHbII MaTepuall o Bompocam JJis MoAroToBku. [loBTopute TepMUHBI,
onpeaeneHusi. OOpaTuTe BHUMaHUE HA B3aUMOCBSI3b TEOPETUUECKOTO MaTepuana u
IIPAKTUYECKUX 3aJJaHUI, KOTOPBIE BBIIOJIHAINCH BO BPEMS IPAKTUYECKUX 3aHATUN.
BcenomuuTe (110 3anucsiM B T€Tpain) NOCIEI0BAaTEIbHOCTh PELICHUS 3a/1aY,
BBIITOJTHUTE IIPUMEPHBIE 3a1aHMUS.

IIpu npoBeaeHnH NPOMEXKYTOUHOM arrecranuu Bpl mosyuure 3agaHue B
nucbMeHHOM Buje. [Ipexe ueM npucTynuTh K padboTe, MOAMUILIUTE JTUCTHI, YKa3aB
CBOIO (DaMMJINIO, HHULIMAJIBI 1 HOMEP T'PYMIIBL.

[TomyuuB 3aganue, MPOYUTANTE €TO MOTHOCTHIO, yOETUTECH, UTO COACPIKAHUE
3a1aHuM NOHATHO. [Ipu HanM4MM BOIIPOCOB, 3a1alTE UX IIPENOAABATEIIO.

[IpounTaiiTe BHUMATENbHO (POPMYIMPOBKY 3agaHus. BreimonaHuTe ero.
[Tpoeppre. OdopmisiiiTe 3anucu  akKypatHo, ©0e3 wucnpasieHuid. Ilpu
HE0OXOAMMOCTH MOJIb3YHUTECh YEPHOBUKOM.

B nemsix SKOHOMHM BPEMEHM MOXHO IIPOIYCKaTh 3aJaHus, KOTOpPbIC
BBI3bIBAIOT TPYIHOCTH U BEPHYTHCS K HUM B KOHIIE BBIIIOJHEHUS paOOTHI.

[lepen caadeit paboOTHI TOJIHOCTHIO TPOBEPHTE €.

3.4 Kpurepum oueHKH MO pe3yJbTATAM 0CBOEHHS Y4eOHOI0 mpeaMeTa
VII1.04 MaremaTuka
1 cemecTp
3a BBINOJIHEHUE KAXKJIOTO 3aJJaHUs YUYEHUK TOJIy4aeT ONPeIeICHHOE YHUCIIO

0aJIOB: KaXXI0€ 3aJaHue olleHuBaeTcs B 1 Oasut.

Tabnuia nepeBojia TECTOBBIX 0AJIJIOB B IKOJBbHBIC OTMETKH.

TecToBbIl Oat OtmeTKka
0-4 HEYJIOBJICTBOPUTEIBHO
5-6 YAOBJIECTBOPUTEIBHO
7 XOPOIIIO
8 OTJIMYHO
2 cemecTp

Pabota cocTout u3 aByx vacreil. [lepBas yacte conepxut 10. K xaxxaomy
3ananuto 1-10 Tpebyercs gaTh Kpatkuii oTBeT. 3afanus 11, 12 BbIMONHSAIOTCS Ha
OT/ICJIBHOM JIUCT€ U YYEHUK 3alKCHIBAET MOAPOOHOE, 00OCHOBAHHOE PEIICHUE.



3a BBINIOJTHEHUE KaXKIOTO 3aIaHHS YUICHUK ITOJIyYaeT OMPEACICHHOE YHCIIO
OamnoB: 3aganus 1 — 10 onenuBarorcesa B 1 6ami, 11 — 2 6anna, 12 — 3 Ganna.

Tabnuia nepeBojia TECTOBBIX 0AJIJIOB B MIKOJbHBIC OTMETKH.

TecToBbIl Oa OtmeTka
0-4 HEYJIOBJIETBOPUTEIBHO
5-8 YAOBJIETBOPUTEIBHO
9-10 XOPOIIO
11-12 OTJINYHO

Ha ycmotpenue npenonasarteist UMeeTCs BO3MOXXHOCTb MOJIYYUTh OLICHKY I10
pesyibTaTaM  TEKYIIEro  KOHTpois, ©0e3  HEOOXOJUMOCTH  MPOXOJMTH
MIPOMEKYTOUYHYIO aTTECTALUIO.



4 OCOBEHHOCTH TEKYILIEI'O KOHTPOJIA "
MMPOMEXYTOUYHOM ATTECTAIIMM JJIsI WHBAJIAJIOB W JIUII C
OI'PAHUYEHHBIMUA BO3MOKHOCTSAMHA 31I0POBbSA

B xone Tekymiero KOHTPOJS OCYIIECTBISETCS WHIUBUIYyAIbHOE OOIICHHE
npenojasarens ¢ oodydaromumcs. [Ipu Hanmuuuu TpygHOCTEH W (WIK) OMIMOOK Y
oOyyJaromerocss TpernojaBarelib B XOJE€ TEKYIIero KOHTpoyis JayOnmupyer
oOBSICHEHHE HOBOTO MaTepuaja C Y4YeTOM OCOOEHHOCTEH BOCHPHUATHSA
o0ydJaronumcs coiepKaHusl MaTepraia MPaKTUKH.

[Ipu mpoBemeHWM TEKYIIETO KOHTPOJS W TPOMEKYTOUYHOW aTTeCTaIuu
o0OecrnieunBaeTcs COOMIOICHHUE CIEAYIOMMNX TPEOOBaHMIA:

- g oOyYaromuXcsl W3 YMCia JIMI ¢ OTPAHWYCHHBIMH BO3MOYKHOCTSIMHU
3JI0POBbBS TEKYIINH KOHTPOJIb M MTPOMEKYTOUHAS ATTECTAIUS TIPOBOIUTCS C YIETOM
0COOCHHOCTEH MCUXO(MU3UIECKOTO PA3BUTHS, WHIUBHUIYATbHBIX BO3MOXKHOCTEH U
COCTOSIHHSI  3JIOPOBbS TakMX oOOydJarommxcs (manee - HWHINBUAyaTbHBIC
OCOOCHHOCTH).

- MPOBEACHHUE MEPONPHUITHHA MO TEKYIIEMYy KOHTPOIIIO U TMPOMEKYTOUHOM
aTTeCTallM JJisl JIMI] C OTPAHWMYEHHBIMU BO3MOXHOCTSIMU 37I0POBbSI B OJIHOM
ayIMTOPUA COBMECTHO C OOYYalolMMHUCSA, HE WMEIOIIMMH OTPAaHUYCHHBIX
BO3MOYKHOCTEH 370pOBBS, JOIMYCKAETCS, €CIU 3TO HE CO3/aeT TPYIHOCTEH s
oOyyJaromuxcs;

- TPHUCYTCTBHE B ayJUTOPUU ACCHCTEHTA, OKA3bIBAIOIIECTO OOYyJaronIuMCs
HEOOXOJMMYI0 TEXHHYECKYI0 TIOMOIIb C YyYeTOM WX WHIWBHIYyATbHBIX
0coOeHHOCTEH (3aHATHh pabodyee MeCTO, MOHATh U 0OPMUTH 3aaHKE, OOMATHCS C
npenojaBaTesieM); IPeJa0CTaBICHUE 00yJaroIUMCSI TTPU HEOOXOIUMOCTH YCIIYTH C
UCTIOJIb30BAaHUEM PYCCKOTO KECTOBOTO sI3bIKa, BKIIIOUasi 0OecrieueHne I0mycka Ha
O00BEKT CypJlonepeBoUnKa, TU(IONEepeBoIUMKa (B OpraHU3aluu JOJDKEH OBITh
TaKOH CIenuaanucT B mTare (€CiM ATO BOCTPEOOBAaHHAS yCIIyTa) WK JOTOBOpP C
OpTaHU3AIMSIMHA CUCTEMBI COITUAIBHON 3aIUTHI IO TPEIOCTABICHUIO TAKUX YCIYT B
CiIydae HeOOXOIMMOCTH);

- TpenocTaBieHUE OOYYArOMIMMCS TIpaBa BbIOOpa MOCIEAOBATEIBLHOCTH
BBITIOJIHGHUS 3a/IaHWsl W yBEJIMYECHHE BPEMEHM BBITIOJIHEHHS 3aiaHus (110
COTJIaCOBAHUIO C TPENojaBareyieM); Mo KETaHUI 00yYaromierocs yCTHBIM OTBET
IIPY KOHTPOJIC 3HAHUHA MOXKET MPOBOJUTHCA B MTUCHMEHHOU (opMe Wi Ha0O0poT,
MMMCEMEHHBIN OTBET 3aMECHEH YCTHBIM.



MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHUE
BBICIIET'O ObPA3OBAHUA
«BOPOHEXCKUM r'OCYJIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®T'BOY BO «BI'TY», BI'TY)

YTBEPXKIAIO
N.O. qupexTopa CTPOUTENBHO-
MOJINTEXHUYECKOr0 KOJIIEIKa

H.A. [Jonmona
« » T.

3K3AMEHAHI/IOHHI>II?'I BUJIET Ne 1
mo YII 04. MaremaTuka

1. Haiinute 3HaUeHUE BBIPAKEHMUS:

3

e 1 5
a) 3\/:+ \/iﬂ; 0)az : az mnpua=0,1

o . T
2. Haiigure sin a, ecinu cos oo = - 0,6 u 2 <a<m

3. Boruucnure: 2sinl5*cosl5”.
4. Pemmrte ypaBHEHHUE:
) V7 — x2 =+[—6x
0) 2sin x - 1 = (. YxaxuTe HanOOIBIINI OTPUIATEIILHBINA KOPEHb

B rpagycax
5. Pemnre HEpaBEeHCTBO:

) x+1)(x—4)
X2+ x-6

> 0.

6. ITocTpoiiTe ceueHune mI0CKOCThIO, Mpoxoadiiee yepe3 Touku M, N, L

7. Hanigure nuaroHanb OPSMOYTOJBHOTO NapajuleseNuIena, €Ciad €ro
U3MEPEHUsT paBHBL J; 342 ; /6



8. 13 1000 coOpaHHBIX Ha 3aBOJIE TEJIEBU30POB 5 MITYK OpaKOBAHHBIX. DKCHEPT
NpoBepsieT OJWH Hayraj BbIOpaHHbIM TeneBu3zop u3 3To 1000. Hailinute

BEPOSITHOCTH TOT'0, YTO MPOBEPSIEMBII TEIEBU30P OKAKETCS OPAKOBAHHBIM.

[IpenonaBarenn

PaCCMOTpeHO Ha 3aCCAaHUH MCTOAUYCCKOIo COBETA, IMMPOTOKOJI Ne  oT« r.»



MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHUE
BBICIIET'O ObPA3OBAHUA
«BOPOHEXCKUM r'OCYJIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®T'BOY BO «BI'TY», BI'TY)

YTBEPXKIAIO
N.O. qupexTopa CTPOUTENBHO-
MOJINTEXHUYECKOr0 KOJIIEIKa

H.A. [Jonmona
« » T.

3K3AMEHAHI/IOHHI>II?'I BUJIET Ne 2
mo YII 04. MaremaTuka

1. HaiinuTe 3HaY€HUE BBIPAKEHUS:

3|8

37— 1 8

27 v 0,25 = = 1

a) + ;0 0)14a7 @ 2a7 npua=-
2,5 2,5 3

o . Vs
2. Havinure cos a, ecmu sin oo = 0,8 u > <a<m

3. Beruncnure: cos’ 15°-sin’ 15°
4. Pemmte ypaBHEHHE:
2)Vx2 — 6 =+/-5x.

0) 2sin x + 1 = (. Yxaxure ONMKaWIIUi K HYJIFO KOPEHb B Ipajycax

5. PemmTe HEPABEHCTBO:

x2%+ 2x-3

6) (x—=7)(x+5) <0

6. IlocTpoiiTe ceueHue MmI0CKOCThIO, Ipoxoasuiee uepe3 Touku M, N, P

7. Hamngure nmaroHanb NPSMOYTOJIBHOTO NapajuIeeNuNnena, €Ciaud €ro
U3MEpPEHUsT PaBHBI: 2 ; 33 ; J5



8. B ypHe 9 kpacHbIX, 6 KENTBIX U 5 3eN€HbIX mapoB. 13 ypHBI Hayraj 10CTalT

oauH map. KakoBa BEpOSITHOCTh TOTO, YTO 3TOT LIAP OKAXKETCS KEITHIM?

[IpenonaBaTens

PaCCMOTpeHO Ha 3aCCAaHUH MCTOAUYCCKOI'O COBETA, IMPOTOKOJI Ne ot « r.»



MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHUE
BBICIIET'O ObPA3OBAHUA
«BOPOHEXCKUM r'OCYJIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®T'BOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO
N.O. nupexTopa CTpOUTEIbHO-
HOJUTEXHUYECKOTO KOJUIEKA

H.A. [Jonmona
« » TI.
3K3AMEHAI_[I/IOHHI)II?'I BUJIET Ne 3
mo YII 04. MaremaTuka
1. HaiinuTe 3HaU€HUE BBIPAKECHHUS:
1 5 1
a) V125 - 52-3216 ; 6)0,9as : 3a3 mpua=16
o . 4 31T
2. Haiinure sin o, ecnu cos o o U < a < 2m
3. Beruucnure: cos’ 75°-sin’ 75°
4. Pemmre ypaBHEHHE:
2)V3—2x =6+x
. V3 o o
0) sin 4x = - YKaXUT€ HAUMEHBIINUMN MTOJIOKUTEIbHBIN KOPEHD
B I'pajiycax.

5.PemmTe HEPABEHCTBO:

(x+1)(x+3)?

<0
X+4

6)

6. IlocTpoiiTe ceuenue mI0CKOCThIO, mpoxoasuiee yepes Touku M, N, P

@ By Ch

A, =
M 1
: P
Booodade
MI L
A D

7. Haninure nuaroHanb NPSMOYTOJIBHOIO MapajulesienuIiena, €ClIu €ro
U3MEpPEHHs paBHBL: 3; 2+/5; /7.



8. Ilers, Buka, Kars, Urops, AutoHn, [Tonuna Opocuiu xpeduii — KoMy HAaUHMHATH

urpy. Haiinure BeposiTHOCTb TOTO, YTO HAYMHATH UTPY JODKEH OyeT MalbUYHK.

[Ipenonasarens

PaCCMOTpeHO Ha 3aCCIaHUH MECTOAUYCCKOI'o COBETA, IMPOTOKOJI Ne ot « r.»



MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI
®EJIEPAITIN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE
OBPA3OBATEJIbHOE YUYPEXJIEHUE
BBICIIET'O ObPA3OBAHUA
«BOPOHEXCKUM r'OCYJIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®T'BOY BO «BI'TY», BI'TY)

YTBEPXKIAIO

N.O. qupexTopa CTPOUTENBHO-
MOJINTEXHUYECKOr0 KOJIIEIKa

H.A. [Jonmona

« » T.

3K3AMEHAHI/IOHHI>II?'I BUJIET Ne 4
mo YII 04. MaremaTuka

1. HaiiguTre 3HaYeHUE BBIPAKEHUS:
a) 4> —(1/9)™"° +(5/4)°-0,8>°

6) {/(-=11)" ;32513544 -7 -4+ 7;

) . T
2. Haiipure tg a, ecnu sin a = 0,8 u S <a<m
3. Boruucnure, nonb3ysck GopMyiaaMu IPUBEACHUS:

25in870° + /12 cos 570° — tg260°.
4. Pemmre ypaBHEeHHE:

2) J5+/x—-1=3
0) 2sin x + I = (. YxaxuTe OMMKalIINil K HYJII0 KOPEHb B Tpagycax
5. Pemwure HEPABEHCTBO:

X%+ 2x-3
6) W <0

6. ITocTpoiiTe ceueHue MI0CKOCThIO, Mpoxosiiee uepe3 Touku M, N, P

7. B npamoyronsaom napamnenenunene ABCDA1B1C1D1 yspectho, uto PD1 =1
,CD =2 AD = 2. Haiinure quny quaronanyu CA1,



8. B rpynme typuctoB 8 uyenoBek. C MOMOIIBIO KPEOUsS OHU BBIOMPAIOT
HIECTEPBIX YEJIOBEK, KOTOPBIE JOJDKHBI UATH B CEJI0 B Mara3vH 3a IPOAYKTaMHU.
KakoBa BeposTHOCTB TOTO, 4TO TYpHUCT /., BXOIAIINM B COCTaB IPYMIIbL, IOWIET B

Marasuf?

[IpenonaBarens

PaCCMOTpeHO Ha 3aCCJaHUN METOAUYCCKOTO COBETA, ITPOTOKOJI Ne ot « » I.



PaspaboTunku: .
/é %7//7 l?ﬂ%ﬁﬁ%fz/o/&iﬁzf%/ %/,(/ %&//6 7?‘7{)74//(; ( o /[ ,

(mecmo pal'i/(lmbx) (3aHuMmaemas OoRHCHOCHb) (nodnuce, unuyuarsl, Gamunus)
. /\
LT ppio pp b0 Ll L A ppreae 1 A.
(mecmo pabomst) / J (3anusmaemas 0onHNCHOCb) @o/dnuc:b, unuu;/anbz, pamunus)

PykoBoaHTe. 1 06pa3z0BaATETLHOH MPOTrPAMMBI:

DIBOY BO «BI' TV», K.T.H., JIOIIEHT / B.E. benoycos
—

JKCHEPT:

fe
Hupexrop OO0 «AHTens AliTi» ;‘f
ML.IL

ITonos PII1.
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