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BBEJAEHUE

Pabouas mporpamma mpeaMera SBISIETCS YacThIO OCHOBHOW 00pa30BaTENbHOM MPOrpaMMbl
cpeaHeronpoecCuoHaIbHOIO  00pa3oBaHMs - MPOrpaMMbl  MOJATOTOBKM  CHELMAIUCTOB  CPEIHErO
3BeHa,pazpaboranHoi B cootBeTcTBUU ¢ PI'OC CI1IO

drocC CI10 denepanbHbIi TOCYIapCTBEHHBI 00pa30BaTEIbHBIN CTaHAAPT
cpenneronpodeccruonanbHOT0 00pazoBanus no crnenranbHocTh 09.02.11
PA3PABOTKA NYTIPABJIEHUE ITPOT'PAMMHBIM OBECITEYEHUEM (mpukas
MunoOpnaykuPoccuu ot 24.02.2025 1. Ne 138)

I1C
1. HEJIb OCBOEHMUS TPEIMETA
Ienu ocBoeHMs yueOHOTO TIpenMeTa «MaTeMaTrukay:
- (dbopMupoBanue HEHTPaJIbHBIX MaTeMaTHYeCKUX MOHSTUN (ducio,
BEJIMYMHA,T€OMETpUYECKas durypa, NepeMeHHas, BEPOSATHOCTb, byHKIMS, MIPOU3BOIHAS,

UHTErpa),00eCleYnBaOIIUX IPEEMCTBEHHOCTh ¥ TEPCHEKTHBHOCTh MaTEMaTHYECKOro 0Opa3oBaHUs
00ydJaromuxcs;

- MOJBE/ICHUE OOyYaroluXcss Ha JOCTYIMHOM JUIi HUX YPOBHE K OCO3HAHHIO
B3aWMOCBSI3MIMATEMATHKH W OKPYKAIOIIEro MHpa, MOHUMAHHIO MATEeMAaTUKW KaK YacTH OOIIeH KyJbTYphI
YeJIOBEUECTBA;

- pa3BUTHE  HMHTEIUICKTYAIbHBIX W TBOPYECKHX  CIOCOOHOCTEH  ydamuxcs,
NI03HABATEIbHOMAKTUBHOCTH, MCCIICIOBATEIIbCKUX YMEHHM, KPDUTUYHOCTH MBIIUICHUS, HHTEpECca K U3YUYCHHUIO
MaTEeMaTHKH,

- dbopmupoBaHue  (QYHKIMOHAIBHOM  MATEMaTHYECKOH  TIPAMOTHOCTH:  YMCHHUs
pacro3HaBaTbMaTEeMAaTUYECKUE ACTCKThl B PEaJbHBIX KH3HCHHBIX CHTyallMsX M TNPH H3YYCHHU APYTUX
y4EOHBIXITPEIMETOB,

- MIPOSIBJICHUST 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMyTUpOBaTh WX Ha S3bIKE
MaTeMaTHKUHM CO3/]aBaTh MaTEeMAaTUYECKHE MOJICIIH, TPUMEHITh OCBOCHHBIH MAaTeMAaTHUECKUI ammapar s
PELICHUANPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETHPOBATh U OIICHUBATh MOIyYEHHBIE PE3yIbTATHI.

VYueOHBI TpeAMET OTHOCHTCS K IMpeaMeTHOH obmactu «Maremaruka u MHpopmaTuka»» u
ABIIETCA00s3aTeIbHON YacThlo oOIIeoOpa3oBarenbHOoro mukia B coorBeTctBUM ¢ DPI'OC  cpemnero
o01ierooOpa3oBaHus

YpoBeHb ocBoeHusi yueOHOro mnpeamera B coorBercTBUM ¢ DI'OC cpeanero obmiero
00pa30BaHU: YTy OJICHHBIN.

Peanuzanust comepkaHust ydyeOHOro mpeaMeTa IMpeamnojiaraeT CcoONIOJIeHHEe MpPUHIHIA
CTPOTOMITPEEMCTBEHHOCTH TIO0 OTHOUICHHIO K COAEp)KaHUI0 Kypca «MaTemaTuka» Ha CTYNEHH OCHOBHOI'O
o011eroo0pa3oBaHus.

Pesynbratom ocBoeHuss yueOHOro mpeamera «MaremaTuka» sBIseTcs (HOPMHUpPOBAHHE
yOOYyYaroIUMHKCS CIEIYIONUINX Pe3yIbTaTOB O0yUCHHS:

JInyHOCTHBIX:
JIP I'B 1. cdopMHpPOBaHHOCTh TPaXKAAHCKOM MO3MIMU OOYYaIOIEToCss KaK aKTUBHOTO
HMOTBETCTBEHHOI'O YJIeHa POCCHUIICKOTO o011ecTBa; IIPEICTABIICHUE 0 MaTEeMaTHYECKUX

OCHOBaX()yHKIIMOHHPOBAHUS  PA3IUYHBIX CTPYKTYp, SIBJICHHUH, TPOLEAYp TpPa)kJTaHCKOTO o0OIIecTBa
(BBIOOPHI,ONPOCHI U APYTOE);

JIP I'B 6. ymMeHue B3auMOJEHCTBOBaTh C COLUAJIbHBIMU HMHCTUTYTAMH B COOTBETCTBHM C
UX(QYHKIUSIMUA U Ha3HAYCHUEM;

JIP TIB 1. chopMUpOBAaHHOCTh POCCHUHCKOW T'Pa)KTaHCKOM HICHTUYHOCTH, YBXKEHHUS K
MPOIIOMY MHACTOSIIEMY POCCHUICKON MaTEMATHKU;

JIP IHB 1. oco3Hanue TyXOBHBIX [IEHHOCTEH POCCUICKOTO HApOIa;

JIP JIHB 2. chopMUpOBaHHOCTh HPABCTBEHHOTO CO3HAHHUS, ITHYECKOTO MTOBEICHUS, CBI3aHHOTO
CIIPAaKTUYECKUM IPUMEHEHHEM JTIOCTHKECHUN HAYKH U JEATEIBbHOCTBIO YYEHOI0, OCO3HAHUE JIMYHOTO BKJIAJIAB
IOCTPOEHUE YCTONYHUBOIO OYIyILErO;

JIP OB l. ACTETUYECKOE OTHOIIIEHHE K MHUpY, BKJIIOUast ACTETUKY
MaTeMaTHYECKNX3aKOHOMEPHOCTEeH, OOBEKTOB, 3ajad, pEHICHWH, pacCyXIeHHH, BOCIPUHUMYUBOCTh K
MaTE€MaTHYECKMMACIIEKTaM Pa3JINYHbIX BUJIOB HCKYCCTBA;

JIP. ®B 1. cdopMUpPOBaHHOCTH YMEHHUS TPUMEHATh MaTeMAaTHYSCKWE 3HAaHUSA B



JIP ®B 2. morpeOHOCT B (PU3NYECKOM COBEPIICHCTBOBAHWUHU, 3aHATHIX CIIOPTHBHO-
03JI0pPOBUTEILHOM ESTENBHOCTHIO;

JIP TB 1. roTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH TPYAO0II00NS;

JIP. TB 2. roToBHOCTb K AaKTHUBHOMY YYacTHIO B PEIICHHMH [PAKTUUYECKUX 3ajay
MaTeMaTUYECKOWHANPABIEHHOCTH;

JIP TB 3. uHTepec K pa3nuyHbiM cdepaM NpoecCHOHANBHON IesTeNbHOCTH, CBSI3aHHBIM
CMaTeMaTUKOW M ee NPUJIOKEHUSMH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccun
UPEaTN30BbIBATh COOCTBEHHBIC )KU3HEHHBIC IJIaHbL;

JIP TB 4. rOTOBHOCTh U CIIOCOOHOCTh K MaTeéMaTH4YE€CKOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO
HaIPOTSHKEHUH BCEH JKU3HU;

JIP OxB 1. chopmrpoBaHHOCTH SKOJOTHYECKON KYIBTYpHI, IOHUMAHUE BIUSHUS COIHAIBHO-
JKOHOMUYECKHMX  IIPOLECCOB HA  COCTOSHUE  IPUPOJHOM MU  COLMAIBHOM  CpPElbl, OCO3HaHUE
r7100aIbHOr0XapakTepa HIKOJIOTHUECKUX MPobIIeMm;

JIP OxB 2. opueHTalusi Ha NPUMEHEHHE MATEeMaTHUYECKUX 3HAHUM [JIs1 pElIeHHs 3aJady B
00JIaCTHOKpYKaroIlel Cpe/ibl;

JIP DOkB 3. akTuBHOE HENpUsATUE ACHCTBUN, TPUHOCSIIUX BPE OKPYKAIOLIEH Cpee;

JIP DxB 4. mnnaHupoBaHuE TMOCTYNKOB M OLEHKM HMX BO3MOXKHBIX [MOCJIEICTBUI AJid
OKpPY’KaroIleucpepl;

JIP. IIHIT 1. cdopMHpOBaHHOCTP MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIOPA3BUTHS HAYKH ¢ OOIIECTBEHHOW TMPAKTUKW, TOHMMAaHUE MATeMaTUYECKOW HayKuh Kak
chepblYeoBeYeCKON ASSITENLHOCTH, ITANOB €€ PA3BUTHS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIH3AIINH;

JIP IIHIT 2. OBJIQJICHUE SA3BIKOM MaTEMaTUKM M MaTEMaTU4YeCKOM KyJIbTYpOH Kak
CPEICTBOMIIO3HAHUS MUDA;

JIP. IHII 3. roTOBHOCTb  OCYIIECTBIATH IPOEKTHYO M  HCCIEI0BATEIbCKYIO
NeATEeIbHOCTBUHANBUIYAIBHO U B TPYIIIIE.

MeranpeamMeTHbIX:

MP IIYYA BJA 1. BocmpuHuMmarh, (opMymupoBaTb U MPeoOpa3oOBHIBATH
CYX/ICHUS:yTBEPIUTEIbHBIC  OTPHUIIATEIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

MP IIVVIA BJIJI 2. BbSBAATH M XapaKTEpU30BaTh  CYIIECTBEHHBIE  IPU3HAKU
MaTeMaTHYECKUXOOBEKTOB, TOHATHNA, OTHOIICHUH MEXIy TMOHATUAMH, (OPMYIHPOBATH ONPEACTICHHS
NOHSATHI,yCTaHABINBATh CYIIECTBEHHBI MpPHU3HAK KIAcCH(UKAIWK, OCHOBAaHUS [uig OOOOIICHUS W
CPaBHEHMSL,KPUTEPHUH ITPOBOJUMOIO aHAJIM3A;

MP TIVYJ BJIJ 3. #OpoBOOUTh CaMOCTOSITEIBHO JIOKA3aTelbCTBA MAaTEeMaTHYECKHUX
YTBEPXKACHUU(MPSIMBIE W OT TMPOTHUBHOIO), BBICTpaWBaTh AapryMEHTAIlMI0, TPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPHI,000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOJBL;

MP TIIVVI BJIJI 4. BbIABIATH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpedrs B(aKTax, JAHHBIX, HAONIOJCHUAX W YTBEPKACHHUSIX, MpPEIIaraTh KPUTEPHUU ISl BBISIBICHUS
3aKOHOMEPHOCTENH ITPOTUBOPEYMI;

MP IIYVJ BJIJI 5. nenaTe BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JETYKTHBHBIX
MUHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MP IIYVY]l BJII 6. BeiOupats crioco® permieHust yuyeOHOW 3aiadd (CpaBHUBATH HECKOJIBKO
BapHaHTOBPEILIEHNUS, BEIOMPATh HanboJiee MoAXOAAIUI C YIETOM CAMOCTOSTEIbHO BbIICIEHHBIX KPUTEPHUEB).

MP TIYVVJ BUJ 2. wucnomp3oBaTh BOMPOCH KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT
NO3HaHU,POPMYJIUPOBATh BOINPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, IPOoOJieMy, YCTaHAaBIUMBAaTh UCKOMOE U
JaHHOe,(hOpMUPOBATH TMIIOTE3Y, APIYMEHTHUPOBAThH CBOIO IMO3UIINIO0, MHEHUE;

MP IIVVI BHUJ 3. DpoBOOWUTHE CAMOCTOSATENBHO CIUIAHUPOBAHHBIA  JKCIEPHMEHT,
HCCIIeI0BaHUE MTOYCTAaHOBIIEHHUIO OCOOCHHOCTEN MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, IPOLECCa, BbISIBICHUIO
3aBUCHUMOCTENMEXTy 00bEKTaMHU, SBJICHUSIMU, IIPOLIECCAMU;

MP IIYYJ BUJ 6. camocrostensHOo (QopMymnpoBaTh OOOOIIEHUS ¥ BBIBOJBI  TIO
pe3yNbTaTaMIIPOBEICHHOTO  HAOMIOJEHUs, HUCCIIEOBaHMs, OLIEHWBAaTh JIOCTOBEPHOCTh  MOJYYEHHBIX
pe3yabTaTOB,BEIBOJOB M 00OOIIEHHUH;

MP TIIYYJ BHUJ 7. nporHo3upoBaTh BO3MOXKHOE pa3BUTHE Mpolecca, a TakxKe
BBIJIBUTaThIIPEAINION0KEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

MP IIYYA PcHl 1. BweiOupaTte wuHPOpPMANMIO W3 HWCTOYHUKOB pA3JIMYHBIX THIIOB,
aHAIM3UPOBATh,CUCTEMATU3UPOBATh W HUHTEPIPETUPOBATh HH(OPMALMIO pPA3IUYHBIX BUIOB U (opMm
IIPEICTABIICHHS;

MP ITYV ]I PcU 2. ctpykTypupoBath HHGOPMAIIHIO, IPEICTABIATH €€ B pa3IMUHbIX (popmax,



WITIOCTPUPOBATH I'paMuecKy;

MP TIIVVYJ PcHM 3. oneHuBaTh HAJASKHOCTH HWH(OOpPMAIMK 1O CaMOCTOSITEIHHO
c(OpMYIMPOBAHHBIMKPUTEPHSIM.

MP IIYV]l PcU 4. BoisiBasATh AehUUUTH WHGOPMAIUU, AAHHBIX, HECOOXOJAUMBIX JJISI OTBETA
HaBOIIPOC U IS PELICHHUs 3aau;

KYVYI O 1. BocnpuHuMath U (HOpMyJIuUpOBaTh CYXJIEHHUS B COOTBETCTBUU C YCIIOBHSIMHU U
LEeIAMUOOIIEHUS, ICHO, TOYHO, 'PAMOTHO BBIPa)kKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JIAaBaTHIIOSICHEHUS 110 X0y PELICHHs 3aJa4i, KOMMEHTHPOBATh MOIy4YE€HHBIN pe3ysbTaT;

KYVYI O 4. B xone oOcyxkaeHHs 3a/laBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMoOil TeMbl,
npoOseMbl,pelmaeMoi 3aauy, BBICKa3bIBaTh HJIEH, HAICJIEHHbIE HAa IMOWUCK PELICHMs, COMOCTaBIATh CBOM
CYXJIEHUSI CCYXIEHHSAMM JIPYT'MX YYacTHHUKOB JAManora, oOHapy>KMBaTh pazivuue U CXOJCTBO IMO3UIMH, B
KOppeKTHOM(popMe HhopMyIUpOBaTh Pa3HOITIACHS, CBOU BO3PAKEHUS;

KYV O 5. mpencraBiArh pe3ysbTaThl PEIIEHUS 3aJauM, DKCIEPUMEHTAa, HCCIEIOBAHMUA,
IPOEKTa,CaMOCTOATENIbHO ~ BBIOMpaTh  (opMaT BBICTYIUIGHHS C Y4YeTOM 3373y  MpPE3CHTAlUU U
0coOeHHOCTeHay AUTOPHUHL.

PYV]] Co 2. cocTaBisTh IUIaH, QITOPUTM pEIIEHUs 3aJaud, BBIOMpATh CHOCOO pelIeHHs C
YUYETOMUMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapUaHTBIPELICHUH C y4€TOM HOBOI MH(OpMAIIHH.

PYVJ Cx 1. mpenBuaeT TPyAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPH PEIICHHUU 3aJauH,
BHOCUTBKOPPEKTUBBI B  JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHbBIX, HalIEHHBIX
OLIMOOK,BBISIBJICHHBIX TPYIHOCTEIH;

PYV]T Ck 2. Briagerp HaBblKAMH IIO3HABATEIBHOM peQeKCMH KaKk  OCO3HAHHSA
COBEPILAEMBIXJICHCTBUA W MBICAMTENBHBIX  MPOIECCOB, HMX  PE3ylbTaTOB, BIAJETh CIOCOOAMH
CaMOIIPOBEPKH,CAMOKOHTPOJIS IIPOLIECCa U PE3YJIbTaTa PELIEHUS] MATEMaTHYECKON 3a/1a4H;

PYV]l Ck 4. oueHuBaTh COOTBETCTBHE pe3yJibTaTa LEIHM M YCIOBHUSIM, OOBSCHSITDH
NPUYMHBIIOCTHKEHUS. WM HEJOCTH)KEHUS Pe3yJbTaTOB JAEATENbHOCTH, HAXOAWUTh OIIMOKY, JaBaThb
OIICHKYTIPHOOPETEHHOMY OTIBITY.

KYVJ CJ 1. noHumath ¥ HUCHOJIb30BaTh NPEUMYIIECTBA KOMAHJHOM M WMHJIMBHUIYaJbHOU
paboThINpH pereHu: yueOHbIX 3a/1ad,

KYVYJ CA 3 npuHumaTh LEIb COBMECTHOM JEATENBHOCTH, IUIAHMPOBATh OpPraHU3aLUIO
COBMECTHOHPAOOTHI, pacipeiessaTh BUIABI paboT, JOrOBapUBATHCS, 00CYKAATh MPOLECC U PE3yibTaT paboThl,
0000IIIaTEMHEHHS HECKOIBKUX JIIOIEI;

KYYA CI 4. oueHuBaTh KadyecTBO CBOEro BKJIaAa B OOMMH MPOAYKT IO
KPUTEPHSIM,C(HOPMYITHUPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUS;

KYVYJ CJI 6. yyacTBOBaTh B TpYHNNOBBIX (opmax paboTsl (00CyxkIeHHs, oOMEeH MHEHHUH,
"MO3TrOBBICIITYPMbI" U UHBIE), BHIIIOJIHATH CBOIO YAaCTh PaOOTHl U KOOPIAMHUPOBATH CBOU JAEUCTBUSI C APYTUMU
YIEHaMUKOMAaHIbl,

[IpeameTHbIX (Ha 6a30BOM YpPOBHE):

I[IP6 1. BrmageHWe MeETOJAMM JIOKA3aTENbCTB, AJITOPUTMAMH pEUICHHS 3a/ady; yMEHHE
(OpMYIHPOBATHONIPEICTICHUS, AKCHOMBI M TEOPEMbI, NPHUMEHSATh WX, MPOBOJUTH JOKa3aTEIbHBIC
paccyXAeHHsl B XOJIepelleHus 3a1ay;

[IP6 2. ymeHue omnepupoBaTh MOHATHSAMH: CTENEHb 4MCIA, Jorapudm uucia; yMeHHE
BBIMOJIHATHBBIUMCIICHHE 3HAYEHUH M TpeoOpa3oBaHUsl BBIPAXKEHUN CO CTENEHSMU U Jiorapudpmam,
npeoOpa3oBaHUSIPOOHO-PAIIMOHATIBHBIX BBIPAKEHUH;

I[IP6 3. ymeHue onepupoBaTb  MNOHSTUSIMM:  pallMOHANbHbIE,  HPPALUOHAIBHBIE,
MOKa3aTeNbHbIC,CTETIEHHbIE, JIOTapU(MUUYECKHE, TPUTOHOMETPUYECKUE YPAaBHEHHMS U HEpPaBEHCTBA, UX
CUCTEMBI;

I[IP6 4. ymeHue omnepupoBaThb MOHATUSAMHU:  (QYHKIMS, HENmpepblBHas  (QyHKLHA,
MIPOU3BOIHAS, IEpBOOOpa3Has, OMNPEICIICHHbI HHTErpajl; YyMEHHE HaXOAUTh MNPOU3BOIHBIE 3JIEMEHTApPHBIX
(yHKIUH,UCTIONB3Ys] CIpPABOYHbIE MaTepualbl; HCCIENOBaTh B NPOCTEMIINMX choydasx QYHKOUM Ha
MOHOTOHHOCTb,HAXO/IUTh HAaMOOJIbIINE U HAaUMEHbIINE 3HaYeHUs] QYHKIHI; CTPOUTH IpaUKU MHOTOUYJIEHOB
CHCIIOJI30BaHMEM allapaTa MaTeMaTHYECKOro aHaliu3a; NPUMEHATh IMPOU3BOAHYIO IIPU PELICHUM 3alad
HaJIBWKEHHE; pelaTh IPAKTUKO-OPHUEHTUPOBAHHbIE 3a/aud Ha HauOOJbIIME M HAUMEHbIIWE 3HAYEHUS,
HAHAXO0X/IEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

I[IP6 5. ymenuwe omepupoBaTh TOHATHUSMU: pallMOHANbHAas (YHKIMS, TOKa3aTeIbHas
dbyuknus,cTeneHHas QyHKIuUsA, Jorapumudeckas QGyHKIUS, TPUTOHOMETpUUYeCKHe (YHKIMH, OOpaTHBIC
(YHKIMH;yMEHUE CTPOUTH I'paMKU N3YYEHHBIX (YHKLUH, UCIIOJIb30BaTh IT'PaQUKH IPU U3yUYEHUH NPOLIECCOB



3aBHCUMOCTEH, IpU peIIeHuN 3a]ad U3 JApYrux y4eOHbIX NPEIMETOB U 3aJay U3 peajbHOMN KU3HU;BBIPAXKATh
(hopMynaMu 3aBUCUMOCTH MEX/ly BETHUMHAMU;

I1P6 6. ymeHHe periaTh TEKCTOBBIE 33Ja4l pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI, AOJIU U
YacTH,Ha JBUKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIIyT, HAJIOTH, 3a/1a4M U3 00JaCTH yIPaBICHUS JIUYHBIMU
UCeMENHbIMU (MHAHCAMM); COCTABIIATh BBIPAKEHMS, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI IO
YCIIOBHIO3a/1a41, UCCIIEI0BATh OJYYEHHOE PEIlIeHHE U OLEHUBATh IPAB/IOI0I00HOCTh Pe3yJIbTaTOB;

I1P6 7. ymeHue onepupoBaTh HNOHATUSAMM: CpelHee apupMeTHdyecKoe, MenuaHa, HanOobliee
MHaUMEHbIlIee 3HAYEHUs, pa3Max, JUCIepCHs, CTaHJapTHOE OTKJIOHEHHWE YHCIOBOro  Habopa;
YMEHUEHU3BJIeKaTh, HMHTEPIPETUPOBATh HHPOPMALMIO, MPEACTABICHHYI0 B TaliMLax, Ha JAMarpamMmax,
rpaduKax,0Tpakarollyl0 CBONHCTBA pEaJbHBIX MPOLECCOB U SIBICHHUH; NpPEACTaBIATh HHPOPMALUIO C
HNOMOIIBIOTA0INI M JuarpaMM; MCCIEI0BaTh CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C TNPUMEHEHHEM
rpaM4eCKUXMETO/IOB U AJIEKTPOHHBIX CPEJICTB;

[IP6 8. ymeHue onepupoBaTb MOHATUSAMH: CIy4YallHBIH ONBIT W cilyd4aiiHoe coObITHE,
BEPOSTHOCTHCIYYAHHOTO COOBITHS; YMEHHE BBIUYHCIATH BEPOSTHOCTh C MCIOJB30BAaHHUEM TIpadUuecKux
METO/OB;[IPUMEHATH (HOPMYJIbI CIOKEHHUS U YMHOKEHHS BEPOSATHOCTEH, KOMOMHAaTOpHBIE (PaKThI U (HopMyIIBI
OPUPELICHUH 337a4; OLEHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YaiHbIMH
BEJIMYMHAMU;yMEHUE MPHUBOAUTH TPUMEPHl TMPOSIBICHUS 3aKoHAa OONBIIMX YHCET B TNPUPOAHBIX H
00I11€CTBEHHBIXABJICHUSIX;

I[IP6 9. ymeHue omepupoBaTh MOHATHAMHU: TOYKA, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
JBYTPaHHBIMYTOJI, CKPEILIMBAIOIIMECS MpsIMblE, NapajuIeIbHOCTh W NEPIEHIUKYJISAPHOCTb MPSAMBIX U
IUIOCKOCTEHM, YrOJAMEXIY HPSMBIMH, YIoJdl MEXIy NpSAMONM M IUIOCKOCTBbIO, YIoJl MEXAy IUIOCKOCTSIMH,
paccTosiHUE OT TOUKHJIO INIOCKOCTH, PACCTOSIHUE MEXKAY IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE
WCIOJIBb30BATHIIPU PEIICHUU 33]1a4 U3Y4YEeHHbIE (DAaKThl U TEOPEMbI INIAHUMETPHH; YMEHHUE OLICHUBATH Pa3Mepbl
00BEKTOBOKPY KAIOLIETO MUPA;

I[IP6 10. ymeHue omepuUpoBaTh TMOHATUSAMHU: MHOTOI'PAaHHHK, CEYEHHE MHOTOTPaHHHKA,
KyO,nmapaienenumnes, npu3Ma, Nupampaa, (Gurypa M MOBEPXHOCTh BpallleHHWs, LUWIMHID, KOHYC, MIap,
cdepa,ceueHrss (QUTyphl BpaIICHUs, IUIOCKOCTb, Kacaromasicsi cdepbl, UINHIPA, KOHYCa, IUIOIAIb
NOBEPXHOCTUIIMPAMHIBI,  TPU3MBL,  KOHyCa,  IMJIMHIpa,  IUlom@aab  cdepel, o0beM  KyoOa,
NPSMOYTOJIBHOTOTIapaUIeTIeIUIIeIa, TUPAMUIbI, MPHU3MbI, HIMHIPA, KOHycCa, IIapa; yMEHHE H300paxarb
MHOTOTpaHHMKU UIIOBEPXHOCTH BpAIllEHUS, UX CEUYEHUS OT PYKH, C IIOMOIIBI0 YEPTEKHBIX UHCTPYMEHTOB U
JEKTPOHHBIXCPEJCTB; YMEHHE paclo3HaBaTb CHUMMETPHUIO B TPOCTPAHCTBE; YMEHHE paclO3HaBaTh
IPaBWJIbHBIEMHOT OTPaHHUKH;

I1P6 11. ymeHue omepHpoBaTh MOHSATHUSMH: JIBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE (UTYPHI
BIIPOCTPAHCTBE; HCIOJB30BATh OTHOLICHHWE IUIOMIAZCH IOBEpXHOCTEH U O0BEMOB TMOAOOHBIX (GUTYp
IpUpPELICHNH 33/1a4;

[IP6 12. ymeHHME BBIYHCIATH T€OMETPHUYSCKHE BEIUYHMHBI (JITTMHA, YTOJ, IUIOMAAb, OO0BEM,
IUTOIIAABIIOBEPXHOCTH), HCIIOB3Ys H3Y4YEHHBIC ()OPMYJIIBI M METOIBI;

I[IP6 13. ymeHue omepupoBaTh TOHATHAMH: MPSIMOYToJbHAs CHCTEMa KOOpAMHAT,
KOOPAMHATHITOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIIPHOE MTPOU3BEACHUE, YTOJI MEX1Yy BEKTOpaMHU, CyMMa
BEKTOPOB,ITPOM3BEJICHNE BEKTOpa HA YHCJIO; HAaXOIUTh C TOMOLIBI0 H3YyYEHHBIX (OPMYI KOOPIMHATHI
CEpEeIMHBIOTPE3KA, PACCTOSHUE MEXY IBYMSI TOUKAMU;

I[IP6 14. ymeHue BbIOMpaTh MNOAXOINALIMI H3YYEHHBIH METOJA JJs pELIeHMs 3aJauH,
pacrno3HaBaTbMaTeMaTHyeckue (PakThl U MaTEMaTUUECKUE MOJENIN B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX,
BUCKYCCTBE;  YMEHUE  MPHUBOJUTH  IMPUMEpPbl  MaTEeMaTHUYECKUX  OTKPBITUH  pPOCCUHCKOH U
MHPOBOMMATEMAaTHYECKON HAYKH.

[IpenmeTHbIX (Ha yrayOJIeHHOM YPOBHE):

[IPy 1. ymeHume omnepupoBaTh MNOHATHIAMH: OIPEACICHHE, AKCUOMA, TEOpeMa, CIEICTBHE,
CBOMCTBO,IPU3HAK, J0KA3aTeIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKH; yMeHUE (GOpMYJIHpPOBaTh OOpaTHOE
WUIIPOTUBOIOJIOKHOE  YTBEpPXKJACHHWE,  MPUBOJAWUTH  TMPUMEPHI U KOHTPIPHUMEPHL,  HCIOJIb30BATh
MEeTO/IMaTeMaTHYeCKOH HWHIYKIMHM;, TPOBOAUTH JIOKa3aTelbHbIE pACCYXACHUS TMpU pEIIeHUH 3ajad,
OLICHUBATHJIOTUYECKYIO MPABUIBHOCTD PACCYKICHUM;

[Py 2. yMmeHue onepupoBaTh MOHATUAMHU: MHOMKECTBO, IOJAMHOXKECTBO, OIEpalli
HaJIMHOXKECTBAMM; yYMECHME  HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil ONMCAHHA
PEaNbHBIXIIPOLIECCOB U SIBIICHUH U IPU PEIICHUH 3a/1a4, B TOM YUCIIE U3 APYTHX YUEOHBIX IPEIMETOB;

[IPy 3. ymeHnuwe omepupoBaTh MOHATHUSMHU: Tpad, CBA3HBIM Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH;YMEHHE 3a7jaBaTh M ONUCHIBATH Ipadbl pas3iUYHBIMM CHOCO0AMH; HCIOJIb30BaTh Ipadbl MpH
peleHnn



3a1ad4;

[IPy 4. ymenue cBOOOJHO ONEPUPOBATH TMOHITHAMHU: COYETaHUE, IEPECTAHOBKA, YHCIIO
COYCTAHHMI,YUCIIO0 TEePECTAaHOBOK; OWMHOM HpBIOTOHA; yMEHHE NPUMEHITH KOMOMHATOpHBIE (aKTBhl |
paccyXAeHus JUIIpelIeHNs 3a/1a4;

[Py 5. ymeHue omepupoBaTh MOHATHUAMU: HATypaldbHOE YHCIIO, LEIO€ YHUCIO, OCTATOK IO
MOJIyJIIO,pallMOHATIbHOE ~ YHUCIIO,  HMpPAllMOHAIBHOE  YHMCIO, MHOXKECTBA  HATypalbHbBIX,  LEJbIX,
paloOHATbHBIX,IEHCTBUTENILHBIX YUCEN; YMEHUE UCIOIB30BaTh MPU3HAKU JETMMOCTH, HAMMEHbBIIUN 00Ul
JENUTENIb HMHAWMMEHbIIee OO0Iee KpaTHOe, aaropuT™M EBKiIMIa Tpu pelmieHWHd 3aaad; 3HAKOMCTBO C
Pa3IMYHBIMUIIO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

[Py 6. yMmeHue cBOOOJHO OINEPHPOBATh MOHITUSIMH: CTEIEHb C IIEJIbIM MOKa3aTeleM,
KOpPEHbHATYPaJIbHON CTEIICHHU, CTEIIeHb c paluroHaIbHBIM rokKasaTeJieM, CTEIeHb c
NeHCTBUTENbHBIM(BEIIECTBEHHBIM) — TIOKa3aTesleM, JorapudmM 4Yuclia, CHHYC, KOCHMHYC M  TaHIE€HC
MPOU3BOJILHOTO YUCIIA;

HPy 7. YMCHUC OICprUpoOBaATH IIOHATHUSAMMU: TOXIACCTBO, TOXACCTBCHHOC
npeo6pa30BaHI/Ie,ypaBHeHI/Ie, HCPAaBCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJILHOCTDH ypaBHeHHfI,
HCPAaBCHCTB HCHUCTECM, palluOHAJIbHBIC, HppauOHAJILHBIC, IIOKa3aTCJIbHEBIC, CTCIICHHBIC,

JorapupMUYECKUE, TPUTOHOMETPUUYECKIE YPaBHEHUS, HEPAaBEHCTBA M CUCTEMbI; YMEHHUE pellaTh YpaBHEHUS,
HEpaBEHCTBA MCHCTEMBI C TIOMOIIBIO PA3IMYHBIX MPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA U CHCTEMBI C
napaMeTpOM;IPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUUIsl pEIIeHUs] MaTeMaTUYeCKHX 3a1a4 U 3a/1a4
U3PA3JINYHBIX 00JIaCTe HAYKH U peaIbHOM KHU3HH;

I[Py 8. ymeHue cBOOOAHO oONEpUPOBaTh MOHATUSAMHU: Trpaduk (yHKIMH, OOpaTHAs
¢GyHKIMA,KOMIO3UIUSA (YHKIMN, JUHEHHas (QYyHKUUS, KBajpaTHuHass (QYHKIMSA, CTeNeHHas (QYHKIUA C
LENBIMIIOKA3aTeNIeM, TPUTOHOMETPHUYECKHEe  (YHKUUH, OOpaTHble TPUTOHOMETPHUYECKHE  (PYHKLUH,
NoKa3aTeiabHasAu Jorapugmuueckas (QyHKIUH; YMEHHE CTPOUTh Tpapuku (QYHKUUH, BBIIOJIHITDH
npeoOpa3oBaHUATPaPUKOB (HYHKIIHH;

YMEHHUE HCIONB30BaTh rpaduku (YHKUMN AT M3Y4YEHHs NPOIECCOB M 3aBUCUMOCTEH IpH
peleHnn3anay u3 Apyrux y4eOHbIX MPEIMETOB U U3 peallbHOW JKU3HHU; BBIpaXKaTh (POpMyJaMH 3aBUCUMOCTH
MEKyBEITMYNHAMU;

YMEHHE CBOOOJHO OIEPUPOBATH MOHATHAMHU: YETHOCTh (YHKUUH, TEPHOAUYHOCTD
(YHKIMK,0TPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (YHKIHMH, HauOoJblIee H
HaMMEHbIIIee3HaYeHUs (PYHKIIMU HA TPOMEKYTKE; YMEHHE TIPOBOAMUTH UCCIIE0OBaHUE (DYHKIINU;

YMEHHUE UCTOJIb30BaTh CBOMCTBA M rpaduku (YHKUWN Ui pelIeHUs] ypaBHEHUH, HEPAaBEHCTB
u337ady ¢ TapamMeTrpaMu; HM300pakaTb Ha  KOOPAMHATHOM  IUIOCKOCTH  MHOXKECTBA  pEIICHHM
ypaBHEHHIA,HEPABEHCTB U MX CHCTEM;

I[Py 9. ymenwme  cBOOOAHO  OMEPHUPOBATH  MOHATHSAMH:  IOCIIEAOBATEIHHOCTH,
apu(METHIECKASATIPOTPECCUsl, TEOMETpUYECKast TPOrpeccHsi, OECKOHEYHO YOBIBaromas TeOMETpUYecKas
nporpeccusi; yMEHHe3a/1aBaTh MOCIe0BATEILHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;

I[Py 10. ymeHue omepupoBaTh NOHATHSAMH: HENPEPHIBHOCTh (YHKIIMH, aACHMIITOTHI
rpadpukadyHKIMK, TEepBasi W BTOpas TNPOU3BOAHAS (YHKIWUH, TCOMETPUUECKUN W (PUIUUECKUH CMBICTT
IPOM3BOTHON,TIEPBOOOpA3HAsi, ONPEIEICHHBI UHTETPaJl; YMEHHE HAXOAWUTh aCUMITOTHI rpaduka GyHKIuM;
YMEHHUEBBIYUCISTh TPOU3BOIHBIE CYMMBI, MPOU3BEIEHHS, YAaCTHOTO M KOMIIO3UIMH (YHKIWH, HAXOIUThH
ypaBHEHUEKacaTeIbHOU K rpaduKy QyHKIUY;

YMEHHE WCIIONb30BaTh MPOM3BOMHYIO ISl HCCIEIOBAHUS (QYHKUIWH, I HAXOXKICHUS
HAWITYYIICTOPEHIICHUST B TMPHUKIAJHBIX, B TOM YHCIIE COLHAIbHO-)KOHOMHUYECKUX W (U3NYECKUX 3a/1auax,
JUIIOTIPE/ICTICHNS. CKOPOCTH M YCKOPEHWS; HAaXOOUTh IUIOMAAXM W O00beMBl (QUTYp C IOMOIIBIO
MHTETPAIa;IPUBOANTE TPUMEPHl MaTEMaTHYECKOTO MOJICIMPOBAHMS C TOMOUIbIO TU(PEepeHITHATHHBIX
YPaBHEHUH;

[IPy 11. ymenue onepupoBaTb MOHATHAMHU: KOMIUIEKCHOE YHCJIO, CONpPSDKEHHBIE
KOMIUIEKCHBICUHCIIA, MOAYJIh M apryMEHT KOMIUIEKCHOTO dYHhcia, (opMa 3ammcu KOMIUIEKCHBIX YHCET
(reomeTpuyeckas, JpUrOHOMETpUYECKasl U ainredpanyeckas); yMeTb MPOU3BOAUTH apuPpMeTUYECKHEe AeHCTBUS
CKOMITJICKCHBIMH YHCIIAMH; TPHUBOAUTH IPUMEPHI HCTIOIH30BAHUST KOMITJICKCHBIX YHCET,

[IPy 12. ymenue cBOOOJHO OMEpUPOBATH TMOHATHAMHU: CpeaHee apudmeTHIeckoe,
Me/naHa,HauOobllee M HaMMEHBIIEEe 3HAUEHMs, pa3Max, JAUCHEepPCHs, CTAHJAPTHOE OTKJIOHEHHE [UIs
ONMCAHUSYUCIOBBIX JAHHBIX; YMEHHE HCCIE[OBaTh CTAaTUCTUYECKHE JaHHble, B TOM 4YHCIE C
NPUMEHEHUEMIPaUUECKUX METOAOB M JJIEKTPOHHBIX CPEICTB; TIpaUUECKH HCCIIENOBaTh COBMECTHBIE
HaOJII0/IEHUS CIIOMOIIIBIO JUAarpaMM pacCeUBaHUs U IMHEHHOW perpeccuu;

[IPy 13. yMeHHWe HaxOJWTh BEPOSTHOCTH COOBITMA C WCIOJb30BaHUEM TpadHUUecKuX
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BEPOSATHOCTH, (hopMmyny bepHyiin, koMOMHaTOpHBIE (AKThl U (HOPMYJIBI; OLICHUBATh BEPOSTHOCTUPEATbHBIX
COOBITHH; yMEHHE OnepupoBaTb MOHATUSAMM: CilydaiHas BeJIUYMHA, pPACIpPEIesIEHUEBEPOSITHOCTEH,
MaTeMaTHYeCKOe OXHJaHWe, JUCIepCHs U CTaHJapTHOE OTKJIOHEHHWE CIy4alHOW BEeJINYMHBL(QYHKIHH
pacrpesie/ieHus] ¥ IUIOTHOCTH PaBHOMEPHOTrO, IOKAa3aTeIbHOIO W HOPMAJIBHOIO paclpe/ieleHuii;yMeHue
UCIIOJIb30BaTh CBOMCTBAa M3YUYEHHBIX pacHpeAeieHUd Ul pelieHHs 3a7ad; 3HAKOMCTBO CIIOHSATHSAMU: 3aKOH
OOJBLIMX YHUCEJNl, METOJbl BBIOOPOYHBIX HCCIEA0BaHUI; yMEHHE IMPHUBOAUTH MPUMEPHINIPOSBICHUS 3aKOHA
OOJIBLINX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;

I[IPy 14. ymeHue cBOOOAHO ONEPUPOBATHh TMOHATHSAMU: TOYKa, MpsAMas, IUIOCKOCTb,
HPOCTPAHCTBO,0TPE30K, JIyd, IUIOCKMH yTOJ, JABYI'PaHHBIM Yros, TPEXTpaHHBIA yroj, MepeceKaroluecs,
napaujelbHble HCKPEUIMBAIOIIUECs MpsMble, MapajuleIbHOCTh M MEPIEeHAUKYISIPHOCTh MPSAMBIX H
IUIOCKOCTEM, YroJl MEXAYyIPSIMbBIMH, YTOJI MEKIY MPSMOM U IIIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH; YMEHHE
UCIIOJIb30BaTh NPUPELICHNUH 3aJjad U3yueHHbIE (PaKThl U TEOPEMBbI INITAHUMETPUHU; YMEHUE OLEHUBATH pa3Mephl
O0OBEKTOB ~ BOKPYXKAIOLIEM MHpE; YMEHHE ONEepUpoBaTh MOHATHSAMU: MHOTOTPAHHHUK, CEUYCHHE
MHOTOI'paHHMKA,[TPABUJIbHBIE MHOTOIpAaHHMK, IMpU3Ma, NHpamMuja, ¢GUrypa M MOBEPXHOCTb BpallleHUs,
LWIMHJIP, KOHYC,1ap, cdepa, pa3BepTka MOBEPXHOCTH, CEYCHUS KOHYCa U LMWIMHAPA, NapajljiebHble OCU WIH
OCHOBAHHIO,CEUEHUE IIapa, IUIOCKOCTh, Kacamomasics cdepbl, LWIMHApPA, KOHYCa; YyMEHHE CTPOUTH
CEUEHHMEMHOTOTPaHHUKA, U300pakaTh MHOTOTPAHHUKH, (QUTYpHl U MOBEPXHOCTH BpallleHHs, UX CEUEHUs, B
TOMYHCJIE C TIOMOILIBIO JJIEKTPOHHBIX CpPEACTB; YMEHHE MPUMEHSTh CBOWCTBA TI'€OMETPUUECKUX
¢buryp,caMmocTosATeNIEHO (POPMYIIMPOBATH OIPECIICHUS N3ydaeMbIX (UTyp, BBLABUIaTh TUIIOTE3bI O CBOMCTBAX
UIpU3HAKAX reOMETPUUYECKUX ¢uryp, 000CHOBBIBATh WIH OIIpOBEpraTh ux; yMEHHE
MPOBOIUTHKIACCUPHUKAIIMIO  (puryp 1m0  pa3nuyHbBIM  NpHU3HAKaM,  BBINOJHATH  HEOOXOJMMBbIE
JIOTIOJIHUTEIbHBIEIIOCTPOCHHUS;

[Py 15. ymeHnue cBOOOAHO OINEPUPOBATH MOHATHSAMHU: IUIOMIAJL (QUIYphl, 00beM (UTYPBI,
BEJIMYMHAYTJA, PACCTOSHHUE OT TOYKM JO IUIOCKOCTH, pAcCTOSHUE MEXAYy NpSIMbIMH, PacCTOSIHUE
MEXIYIUIOCKOCTSAMH, IUIOMAaAb chepsl, IUIOMAab MOBEPXHOCTH MHUPAMUIBI, NMPU3MBI, KOHYyCa, HWIMHApA,
00beMKy0a, MpPSIMOYTOJBHOTO TNapajieNienunena, MNUPaMUIbl, TNPU3MBL, IWIMHApPA, KOHyca, Iapa;
YMEHUEHAXOIUTh OTHOIIIEHHE 00BEMOB OJOOHBIX (DUTYD;

I[Py 16. ymenue CcBOOOJHO ONEPUPOBATH MOHATUAMHU: JBIDKEHHE, IapaJuIeIbHbIN
NEPEHOC,CHMMETPHUS. Ha IUIOCKOCTH W B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHME MOA00Ms, MOJOO0HBIC
(burypbl;yMeHHe pacro3HaBaTh paBHbIE M MONOOHBIE (UTyphl, B TOM 4YHCIE B MpPUPOJE, HCKYCCTBE,
ApXUTEKTYpE;yMEHHE HCIOJIb30BaTh TI'€OMETPUUYECKHE OTHOLIEHMS, HAaXOAUTh I'€OMETPUUECKHUE BEIMYMHBI
(unMHa, yroJ,mionaas, 00beM) IIPU peIleHUH 3a/1a4 U3 IPyTuX y4eOHBIX IPEIMETOB U U3 peabHOM KU3HU;

[Py 17. ymenue cBOOOJHO ONEPUPOBATH MOHITUSIMM: MPSAMOYTOJIbHAs CHCTEMAa KOOpIMHAT,
BEKTODP,KOOPJAMHATHl TOYKH, KOOPJIMHATBI BEKTOpa, CyMMa BEKTOpPOB, INPOWU3BEACHHE BEKTOpa Ha 4YHCIIO,
pa3oKeHUEBEKTOpa MO 0a3ucy, CKalsipHOE NPOM3BEACHUE, BEKTOPHOE IPOM3BEICHHE, YTOJ MEXIy
BEKTOPAMM; YMEHHUEUCITIOJIb30BATh BEKTOPHBIN U KOOPAMHATHBIM METOJ JUIsl PEIICHUsI T€OMETPUYECKUX 3a]a4
U 3a7ad JIpyruxy4eOHBIX MPEIMETOB; ONEPHPOBATH MOHATHAMU: MaTpuia 2 X 2 u 3 X 3, ompenenurens
MaTpPHULIbI,I€OMETPUUECKHUI CMBICIT ONIPEACIUTENS;

[IPy 18. ymeHue MoJenupoBaThb peaJbHbIE CUTyallUM Ha S3bIKE  MaTEeMaTHUKU;
COCTaBIISITbBBIPAXKEHUS, ypPAaBHEHUS, HEpPaBEHCTBA W MX CHUCTEMBbl IO YCJIOBMIO 3aJlayM, HCCIEIO0BAThH
MOCTPOECHHBIEMOJIENIM C HCIIOJIb30BAHMEM ammapara anreOpbl, MHTEPIPETUPOBATh MOJYUYEHHBIH pe3ysbTar;
CTPOUTbMATEMATUYECKUE MOJEIU C MOMOIIbI0 F€OMETPUUECKUX MOHATHI M BEJIWYHH, peulaTh CBA3aHHbBIE C
HUMUIPAKTUYECKUE 3aJlauM; COCTAaBJISITh BEPOSTHOCTHYIO MOJElNb M HHTEPHPETUPOBATH MOJYyUEHHBIN
pe3ynbTat;peiiaTh MPUKIAJHbIE 3a/1a4d CPEICTBAMU MATEeMAaTUYECKOTO aHalli3a, B TOM 4YHCJIE COLMAIbHO-
SKOHOMMYECKOTO U (PU3NUYECKOTO XapaKTepa;

[IPy 19. ymenue BbIOMpaTh MNOAXOMALIMM METON JUIsl pELIEHUS 3alayd; MOHMUMAaHUE
3HAYUMOCTUMATEMaTUKH B M3yUYEHUU MPHUPOJHBIX M OOIIECTBEHHBIX TMPOLIECCOB U SBJICHUN; yMEHHE
pacno3HaBaThIPOSIBICHUE 3aKOHOB MaTEMATUKH B UCKYCCTBE, YMEHUE NMPUBOIUTH MPUMEPHI MaTEMaTUYECKUX
OTKPBITHUPOCCUICKON M MUPOBOM MAaTEMaTUYECKON HAYKH.

VYuebOnsii npeamet "Marematruka" criocoOCTBYET (OPMUPOBAHUIO:

00X KOMIIETEHIINI:

OK O0l1. BeiOupare cmocoObl pemeHuss 3aga4  OpoPecCHOHATBHONW  IESITEIbHOCTH
IPUMEHHUTENBHO KPa3JIUYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIM3a W HWHTEPIpETalnU
UH(pOpMaLUKU, UHHPOPMALIMOHHBIE TEXHOJIOTUH JUIs BBINOJIHEHU 3a/1a4 IPO(ECCUOHAIBHON 1EATEIbHOCTH.



2.MECTO IIPEIMETA B CTPYKTYPE OOII
[IpenMer OTHOCHUTCS K BapUaTUBHOM YacTH y4eOHOro MJIaHa.

3. OBBEM IIPEMETA

Yacos
KonrakrtHas pabora .(1o y4.3aH.)
IIpomesxyTouHas Boer
arTecTanmsl 3acOeM Be | Jlex TpaKTHYeCKHUEe3aHATHS,
ectp | €rO | maH BKJIFOUASIKYPCOBOCTIPOCKTHPOBAHHUE
CemecTp 1
Dxsaven | 104 | 98 | 50 | 46 0
Cemectp 2
Dk3aMeH 192 | 18| 78 106 0
296 | 28 | 128 152 0

5. TEMATUYECKHAM IJTAH

Yacos

KonraktHas padora (1o y4.3aH.)

Tema Beero Camocr Kontponscamoc
HanmenoBanue Temsl : TOSITETBHON
4acoB Jlex | JTa6opatop | [Tpaktuuecku | paboTa
paboThI
Vit HBIC €3aHATHUS
Cemectp 1 98
HewicrBurensubie yucna (JIP I'B 1, JIP
Tem | TBI1, JIP OxB 2, MP IIVYVY/ BJI/ 2, 20 10 10

al. |[KYY] O1, PYV] Ck 1, TIP6 2, TIp6
3, TIp6 14, [IPy2, TPy 5, [Py 11, TIPy

Oynxuu (JIP I'B 6, JIP TB 3, JIP OB
1,JIP HIT 1, MP ITYVY ] BU/J] 3, MP
[yYyJPcH 2, KYVJ O 5, KYY CA 38 18 20
3, IIp6 2,I1PG 3, IIp6 5, IIp6 14, I1Py
6, [1Py 7, TTPy8, ITPy 19)

Tem
a2.

OcHoBbl Tpuronometpuu (JIP TIB 1,
Tewm |JIP ©B2, JIP TB 3, JIP LIHII 3, MP
a3. [ITYVYI BJIA 1LKYYI O 4, PYV] Co
2, Ip6 5, IIp6 14,11Py 6, I1Py 7, I1Py

40 22 16

Cemectp 2 186

Hauama wmarematudyeckoro asHamuza
(JIPIHB 1, JIP ®B 1, JIP TB 3, JIP
LIHIT 2,MP ITYY/] BJIJT 4, MP TTY V]I 66 28 38
BUJT 2.KYV] CJI 6, TIp6 4, TIp6 6,
TIp6 7, TIPy 9,TTPy 10, TTPy 19)

Tem
ad.

DneMeHTHI KOMOMHATOPHKH,
TEOPUSBEPOSITHOCTEH M CTATHCTHKA
Tem |(JIP I'B 6, JIPTB 2, JIP OB 1, JIP ODxB
as. |4, MPIIYYABU/ 6, MP ITVVY ]| PcA
1 PYV]] Ck 4, TIPG7, 11p6 8, I1p6 12,
[Ip6 14, TPy 4, 1Py 12,ITPy 13, I1Py

18 10 8




Tema 6.

[IpsMble W TUIOCKOCTH B  IPOCTPAHCTBE
( JIPAHB 2,JIP 3B 1, JIP ®B 1, JIP JkB 2,
JIPLIHIT 1, MP TIYYJ BJIJ 3, MP TIIYY ][
PcH4, TIp61, TIp6 9, TIp6 14, I1Py 1, IIPy
14,ITPy 15, 1Py 16 )

42

20

22

Tema 7.

Mpuororpannuku (JIP I'B 6, JIP [IB 1, JIPTB
1,JIP BkB 3, JIP IIHII 2, MP IIYVYJIBU]I 6,
PYVYI C x 2, IIP 610, IIp6 11, IIp612, I1p6
14, ITPy 14, ITPy 15, ITPy 16, I[IPy19)

16

10

Tema 8.

Koopnunarst u Bextopsl (JIP I'B 1, JIP ITHB2,
JIP TB 3, JIP OB 2, JIP IIHIT 2, MPITYVY I
BUJT 3, MP IIYVY ] BJIJ 2, ITPy 16,ITP6 13,
I1PG 14, I1Py 17, TIPy 19)

14

Tema 9.

Tena u moBepxnoctu Bpamienus (JIP I'B 6,JIP
®B 2, JIP 3B 1, JIP TB 4, JIP OkB 3,JIP LIHII
3, MP 1IYVYA BUJ 6, MP IIYVYIPcU 3,
KYVY CHO 4, TIP6 10, TTP6 11, ITP612, ITPy
14, I1Py 15, ITPy 16, IT1Py19)

18

10

TemalO.

Hcnoap3oBanue MaTeMaTHUECKHX
noustuii(JIP I'B 6, JIP I1B 1, JIP IHB 2, JIP
®B 1,JIP TB 3, JIP DxB 1, JIP IIHIT 2,
MPITYYJ BJIA 5, MP IIVYA BUI 7,
MPITYY] PcH 2, IIP6 1, TIP6G 7, TIPG 9,
[1P610, ITP6 11, TIP6 12, TIP614, TIIPy 1,
[1Py.7,ITPy 9, 1Py 10, Ilpy 12, I1Py 15, I1Py
16,I1Py 18, I1Py 19)

12

10

6. ®OPMBbI TEKYIIETI'O KOHTPOJISA 1 TIPOMEKYTOYHOMN ATTECTAIIUA

IIKAJIBI OHEHUBAHMUSI
Paznen/Tema OHeHOqHEf(ipeHCTBa Onucanue OLEHOYHOTO CPECTBA KpurepunonenusBanus
Texymuit kouTposas (I1punoxenue 4)

Toma 1. CamocrosrenbHaspadora | Pabora coctour us 5 3amanuii, 2| OnenuBaercs or 210 5
Nol,2 BapHUaHTa 6a/LUIOB

Tema 1. Camocrostenbuaspabora |Pabora cocrour u3 10 3amanmii, 2| OuenuBaercs ot 2710 5
Ne3 BapHaHTa 6aILIOR

Tema 1. CamocrosrenbHaspadora |Pabora coctour w3 4  3aganmii, 4| OnenmBaercs ot 2710 5
Ne4 BapHUaHTa 6aI17I0B

Tema 2. CamocrostenbHaspabora |Pabora cocrour wu3s 6 3amanmi, 2| OuenuBaercs ot 2710 5
Ne 5 BapUaHTa 6aILIOB

Tema 2. Camocrostenbuaspabora |Pabora cocrour u3 6 3amanuii, 2| OuenuBaercs ot 210 5
Ne 6 BapUaHTa 6aII0B

Tema 4. CamocrosrenbHaspadora|Pabora coctour w3 4 3aganuii, 4| OuenmBaercs ot 210 5
No 7 BapHUaHTa 6aIIIOB

Tema 4 CamocrostenbHaspabora |Pabora cocrour wu3s 6 3amanmii, 4| OuenuBaercs ot 2710 5
Ne 8 BapHaHTa 6aILIOB

Tema 4. CamocrostenbHasipabora |Pabora coctour w3 6 3aganmii, 2| OnenmBaercs ot 2710 5
Ne 9 BapUaHTa 6T

Toma 4. CamocrosrenbHaspadora|Pabora coctour w3 3  3aganuii, 6| OuenmBaercs ot 2710 5
No 11 BAPUAHTOB 6aIIIOB

Tena 4. Camocrostensuaspabora |Pabora coctour u3 1 3aganud, 5| OuenuBaercs ot 2710 5
Ne 12 BApUAHTOB 6aIOB




CamocTrosaTrenpHaspadoTa

Pabota cocrout u3 3 3ananuii, 4 BapuaHTa

O1ueHUBaeTCA OT

Tewma 5.
Ne 13 2110 5 OdamoB
Tema 6 CamocrosTenpHaspabora [ Pabota cocrout u3s 7 3aganuii, 2 BapuaHnTa OueHuBaercs oT
’ Neld, 15,16, 17 210 5 6amioB
Tena 7 CamocrostenpHaspadora | PaboTta coctout u3 8 3ananmii, 3 BapuaHTa OueHuBaercs OT
’ Ne 18 210 5 6aioB
Tema 8 CamocrostenbHaspadora | Pabota coctout u3 3 3ananuii, 3 BapuaHTa OueHnBaercs oT
’ Ne 19 2110 5 6aiuIoB
Tema 8 CamocrosenpHaspabora [ Pabota cocrout us 3 3aganuii, 4 BapuanTa OrueHuBaercs oT
' Ne 20 2110 5 OdamoB
Tema 2 KonrponsHaspabora Ne [Pabora coctout n3 6 3ananmuii, 4 Bapuanra OreHnBaercs ot
‘ 1 2110 5 dayuioB
Tema 4 KonrponsHaspabora Ne |PaboTa coctout us 3 3ananuii, 1 BapuanTa OLeHuBaeTcs OT
2 2510 5 6aJUI0B
Tema 9 Kontponbnaspabora Ne |Paborta coctout u3 4 3ananuii, 4 BapuaHTa OneHunBaercs oT
' 3 210 5 6amioB
Tect cocTouT U3 5 3aaHUN  3aKPBITOTO THUIIA, 0
Tema 2. Tect Ne 1 2BapHaHTa LHCHUBACTCA OT
2110 5 6aiuIoB
Tect cocTouT M3 5 3aAaHUIN 3aKpLITOrO THUIIA, 0
HUBAETCSA OT
Tewma 3. Tect Ne 2 IBapuanTa [ICHUBACTCA O
210 5 6amioB
Tect cocrout u3 6 3agaHuidi 3aKPBHITOrO THUIIA, 0
E€HUBAETCA OT
Tewma 3. Tect Ne 3 2BapuaHTa Il
2110 5 OamioB
Tect coctout u3 12 3agaHuii 3aKpHITOTO TUIIA, 0
HUBAETCA OT
Tema.7. Tect Ne 4 2BapuaHTa HEHUBACTCA O
2110 5 Oamios
TecT cocTout u3 § 3a7aHMil 3aKPBHITOTO THIIA, 0
HUBAETCS OT
Tema 9 Tect Ne 5 2BapuaHTa e erTeA 0
210 5 6amioB
Tect cocrout u3 8 3aaHuii 3aKpBITOrO THUIIA, 0
Tema 9. Tect Ne 6, 7 2BapuaHTa HEHHMBACTCA OT
2110 5 6aJUI0B
Tena 4 CamocrostenpHasipadora | PaboTta coctout us 4 3ananmuii, 4 BapuaHTa OueHuBaercs oT
’ 10 210 5 6amioB
Pabora cocrout u3 11 3agauwuii, 2 BapraHra OrnennBaeTcs OT
Tema 1-9 KonrponbsHasipabora 4 A ’ P I

2110 5 6aiuIoB

ITpomexxytounas arrectarnus (IIpunoxenue 5)

1 cemectp(DK)

DK3aMEHALMOHHBINOUIIET

buner copepxwur:1- TeopeTnyeckuii BOMpOC;
2-9npakTUUeCcKHEe  3aJlaHuA. KonnuectBo
ouneros30).

OneHuBaeTcs OT
2110 5 6aJuI0B

2 cemectp(DK)

DK3aMEHALMOHHBINOUIIET

buner conepxut:1- TeopeTHUecKHil BOIPOC;
2-6npaxktuueckue  3aganHus.  KomumuectBo
Ouneron2S.

OrneHnBaeTcsa OT
2510 5 6aJU10B




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens omenku ocBoeHusi OOIl ¢opmupyeTcss Ha OCHOBE OOBEAMHEHUS TEKYIIETO
KOHTPOJISI HTIPOMEKYTOUHON aTTECTAIMN 00yYaromerocs.

[TokazaTtenb peWTHHTra MO KaXJIOMy MPEIAMETY BbIpaXKaeTcsi B MPOLEHTaX, KOTOPBI
MOKa3bIBAETYPOBEHD MOATOTOBKH CTYICHTA.

Texymuit koHTposib. Mcmomb3yercst S5-OamubHas cucrteMa oleHuBaHusA. OIlneHKa paboThl
CTyJEHTa BTEUEHHHM CEMECTpa OCYIIECTBISETCS MpENnojiaBaTeIeM B COOTBETCTBUU C pPa3pabOTaHHON WM
CUCTEMOMOIICHKH Y4eOHBIX JOCTHKEHHH B Ipoliecce 00yueHus o JaHHOMY MpPEAMETY.

B pabGounx mnporpammax AMCUMIUIMH (IIPEIMETOB) W MPAKTUK 3aKpeIUIeHbl BUIBI
TEKYIIETOKOHTPOJIS, IUIAHUPYEMbIe pe3yJbTaThl KOHTPOJIBHBIX MEPONPUSATUH U KPUTEPUU  OLICHKHU
y4eOHBIHTOCTHIKCHHM.

B Teuenue cemecTpa mpernoaaBaresaeM MPOBOAUTCS HE MeHEe 3-X KOHTPOJIbHBIX MEPOIPHUITHIA,
MOOIEHKE AESITENIbHOCTU CTYyICHTA.

[IpomexyTtounas artrecranusi. Vcmonb3yercsi S5-OamnbHas cucrteMa oneHuBaHus. OleHka
paboOTHICTy/IGHTa 1O OKOHYAHMUIO TMpeaMera (4acTh TpeaMeTa) OCYIIECTBISIETCS IMpernojaBaTesieM B
COOTBETCTBUHU CPa3paOOTaHHON UM CHUCTEMOW OIEHKU IOCTIKEHHUI CTyJIeHTa B Ipolecce OO0ydeHHs IIO0
naHHoMy mnpeamerty.llpomexyTouHas aTTecTanus TakKe TMPOBOJUTCS IO OKOHYAHUIO (HOPMHUPOBAHUS
KOMIIETECHIINI.



IToxa3aTesb OLEHKH

Ilo 5-0a/JILHOM cucTEMe

XapakTepHCTHKA MOKa3aTeJst

100% - 85%

OTJIIMYHO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(UIIMPOBATS,
aHAJIN3UPOBATh,CUCTEMATU3UPOBATh, PACIIPEAEIATD T10
KaTeropusiM,paccunuTaTh MokKa3aTesu,
KJ1accu(uIupoBaTh,pa3padaTbBaTh MOJIEINH,
JITOPUTMU3UPOBATH, YIPABIATh,0pPTaHU30BATb,
IUIAHUPOBATh MPOLIECCHI UCCIIEA0BAHNUS,0CYIECTBIISATh
OLIEHKY PE3YyJIbTaTOB Ha BBICOKOM YPOBHE

84% - 70%

XOpOLIO

00J1a]at0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM
00beMe,[TOHUMAIOT, CAMOCTOSITENIEHO YMEIOT
IPUMEHSTh,UCCIIEI0BATh, UICHTU(DUIIMPOBATS,
aHAJM3UPOBATh,CUCTEMAaTU3UPOBATh, PACIIPEACIISATH 110
KaTeropusM,paccunuTaTh MoKa3aTesu,
KJ1accu(pUIIUpOBaTh,pa3padaTbIBaTh MOJIEIH,
QITOPUTMU3UPOBATH, YIPABIATH,0pPTaHU30BATbD,
TUTAHUPOBATh MIPOLECCHI UCCIIEJOBAHUS,0CYIIECTBIISATh
OLICHKY pe3yJIbTaTOB.

MoryT OBITb JONYIICHBI HEJOYETHI,
WCTIPABJICHHBIECTYJICHTOM CaMOCTOSITEIFHO B IPOIECCE
paboThl (OTBETAM T.1I.)

69% - 50%

Y0BJIETBOPUTEIILHO

00Ja1a10T 0OIIMMH TEOPETHUECKUMHU 3HAHHSIMH,
YMCIOTHpI/IMeHSITB, uccieaoBarTh,
I/IZIGHTI/I(bI/IIII/IPOBaTB,aHaJ'II/I?)I/IpOBaTI), CI/ICTCMaTI/I3I/IpOBaTB,
pacnipeneNsaTh MOKaTerOPHUsIM, PACCUUTATH
MOKa3aTelu,KJ1accu(pUIMpoBaTh, pa3padaThiBaTh
MOJIEJIN,aJITOPUTMU3UPOBATH, YIIPABIIATS,
OpPTraHHU30BaTh,JIAHUPOBATH IMPOIIECCHI HCCIIC0BAHNS,
OCYIIECCTBIISATHOIICHKY PE3yJIbTATOB HAa CPETHEM YPOBHE.
JlormyckaroTcst OIMOKH, KOTOPBIE CTYJICHT
3aTPYIHACTCIUCIIPABHTD CAMOCTOSTEIIBHO.

49 % u MmeHee

HCYIOBJICTBOPHUTCIIBHO

00JIa1ar0T HE MMOJIHBIM 00BEMOM OOIIHX
TEOPETUICCKUMU3HAHUSMHE, HE YMEIOT CAMOCTOSTEIBHO
MPUMEHSITh,HCCIICI0BATh, HICHTU(DHUIIUPOBATD,
aHAJIM3MPOBATh,CHCTEMATU3UPOBATh, PACIIPEACIIATH IO
KaTeropHusIM,pacCUYUTaTh IMOKA3aTEIH,
Kiaccu(UIUpoBaTh,pa3padaThIBaTh MOJICIH,
AJITOPUTMHU3UPOBAThH, YIIPABIATh,0pPTaHU30BATh,
TUTAHUPOBATH MPOIIECCHI HCCIEA0BAHNUS,0CYIIECTBIISATh
OLICHKY Pe3yJbTaTOB.
He cdhopMupoBaHbl yMeHUSI U HABBIKH TSI

]

100% - 50%

3a4TCHO

XapaKTCPUCTHKA ITOKA3aTCJIA COOTBETCTBYCT
KOTIIMIHO» ,«XOpPOLIO», KYAOBJICTBOPHUTCIBLHO»

49 % u meHee

HEC 3a4TCHO

XapaKTCPUCTHKA ITOKA3aTECJIA
COOTBCTCTBYCTKHCYAOBJIICTBOPUTCIILHOY

7. COAEP KAHUME NIPEIMETA

7.1. ConeprkaHue JeKIUA




Tewma 1. [leticrButensusie uncna (JIP I'B 1, JIP TB 1, JIP OxB 2, MP IIYY BJIJ1 2, KYYA O 1, PYVY ] Ckl,
I1P6 2, Ip6 3, I1p6 14, ITPy 2, ITPy 5, ITPy 11, 1Py 19)

"Beenenue. JleiictBuTenbHbIe yuca"

O3HakoMJIEHHE C pOJIBI0 MaTeMaTHKH B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAIMOHHBIX TEXHOJIOTHSX
UIPAKTUUECKON JAesaTeNbHOCTH. O3HaKkOMJIEHHME C LeMsIMM M 3aJjayaMyd  M3Y4YEHUs] MaTeMaTHKU IpH
ocoernunpodeccuii CI1O u cnenmansroctei CITO.

[Ipubnmxennsle BbluMciaeHus. llenple u  panuoHanpHble uMcna. JleificTBuTenbHble 4yuciaa. Baectu
HNOHATUA:KOMIUIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOJYJb M apryMEHT KOMILIEKCHOTO
grcna,popMa 3amMcH KOMIUIEKCHBIX 4YHceNn (TeoMeTpudecKas, TPUTOHOMETpUYecKas M airedpandeckas);
YMETBIIPOU3BOINUTH apupMeTHYECKue ~ JEHCTBHSI  C  KOMIUIGKCHBIMH  YHCIJIAMH; IIPUBOJIUTH
IPUMEPBIUCIIONB30BAHNS KOMIUIEKCHBIX YHCENT,

"ApudmeTrueckuii KOpeHb HaTypajIbHON CTereHH"

O3HaKOMJIEHHE C IOHSTUEM KOPHSI N-il cTeNeHu, CBOMCTBaMU PauKaJIoB U IIpaBUJIaMU CPAaBHEHUS KOPHEH.
@opMyJIMpOBaHUE OMNPEICICHUS KOPHA M CBOMCTB KOpHEW. BpruucieHne #W CpaBHEHHME KOPHEW,
BBIMIOJIHEHUETIDUKUJIKYA 3HAaueHUs KopHsa. IlpeoOpazoBaHue 4YHUCIOBBIX M OYKBEHHBIX BbIPaKEHUI,
COJIepXKAIIMXPATUKAIIBI.

Brinonnenue pacyetoB no Gopmysnam, coaepiKaluM paguKaibl, OCYIIECTBISAS HEOOXOAUMbIE TTOICTAHOBKUHI
npeobpazoBanus. OmnpesesieHne PaBHOCHIBHOCTH BBIpAXEHHM ¢ paaukanaMu. PemeHuenppanmoHaabHbIX
YPaBHEHUH.

3anuchIBaHUE KOPHS N-i CTETNIEHU B BUJIE CTETIEHHU C IPOOHBIM MOKa3aTeaeM U Ha000poT.

@opMyIMpOBAHME CBOMCTB CTENEHEW. BplunmcineHne crTeneHed ¢ pAalMOHAIBHBIM  [OKa3aTeseM,
BBINIOJTHEHUETIPUKUIKY 3HAYEHUS! CTETIEHU, CPABHEHUE CTETICHEH.

[TpeoOpa3zoBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COJIEPKAINX CTEIIEHHU, TPUMEHSSI CBOMCTBA
"PaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA' .

[loHsATHA: MHOXKECTBO, IOJMHOXKECTBO, OIEpAllMM HaJ MHOXECTBAMH; HCIIOJIb30BAHUE TEOPETHKO-
MHO>KECTBEHHBII ammapara i ONHCAaHUS PEAJbHBIX IPOLIECCOB W SIBIEHUW W TNpPU PELICHWH 33]ay, B
TOMYHCJIE U3 IPYTUX yUeOHBIX MPEAMETOB.

O3HakoMJIEHUE C  TOPOCTEHIIMMH  CBEICHUSIMH O  KOPHSX anreOpanvecKkux  ypaBHECHHH,
MOHATUSMHUHCCIIEIOBAHUS YPABHEHUN U CUCTEM yPaBHEHUM.

N3yueHue TeopuM  pPaBHOCWUIIBHOCTM  YpaBHEHMM M ee  npuMeHeHus. [loBTopeHue  3ammcu
pELICHUACTAHAAPTHBIX  YpaBHEHHWM, @OpUeMOB  MpeoOpa3oBaHUS  ypaBHEHHM Ui  CBEOEHHS K
CTaHJAPTHOMYYPABHEHUIO.

"Pemenue uppanvoHaibHBIX YPAaBHEHUH U HEPABEHCTB"

[ToBTOpEeHME 3aMuCH pelIeHusl CTaHAAPTHBIX YPaBHEHUM, MPHUEMOB MpeoOpa3oBaHus ypaBHEHUHN JUTSICBEACHUS
K CTaHJApTHOMY YypaBHEHMIO. l[IoHSATHME WMppalMOHANBHBIX YPaBHEHUW M HEPABEHCTB. AJITOPUTMPEIICHHS
VPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

"CteneHs ¢ pallMOHAIbLHBIM MOKazareneM".
O3HaKOMIJIEHHE C IIOHSITUEM CTEIIEHU C HeﬁCTBHTGHLHBIM II0Ka3aTcJIEM.
HaXO)KJICHI/Ie 3HAa4YCHUHU CTCIICHU, UCIIOJIB3YA IIPU H€O6XOI[I/IMOCTI/I HHCTPYMCHTAJILHBIC CPCACTBA.




Tema 2. ®ynxuuu (JIP I'B 6, JIP TB 3, JIP OB 1, JIP IIHII 1, MP ITYVY I BU/] 3, MP 1YV ]| PcU 2, KYVY I
OS5, KYYA CA 3, Ilp6 2, I1P6 3, IIp6 5, I1p6 14, ITPy 6, ITPy 7, I1Py 8, I1Py 19)

"CrenenHast GyHKms"

O3HakOoMJIEHME C TOHATHEM IIEPEMEHHOH, @pUMEpaMu  3aBUCHUMOCTEH  MEXAYy IEpEMEHHBIMU
W3ydenuenonsatuii: rpad, cBsi3HbIN rpad, qepeBo, UK, rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U ONHUCHIBATH
rpadblpa3IUYHBIME CIIOCOOAMU; HCIIOJIb30BaTh rpadbl NMpH pemeHuH 3ajad. O3HaKOMIIEHHE C IOHATHEM
rpaduka,onpeaesieHue NPUHAUIEKHOCTH Touku rpaduky ¢ynkouu. Onpenenenue 1no  ¢Gopmyde
npocTeien3aBUCUMOCTH, BUia ee rpaduka. Beipaxxenue no gpopmyiie oJHOI MepeMEHHON yepes3 Apyrue.
O3nakomiieHHe c ompejaeneHueM (yHKuuM, ¢opmyiaupoaHue ero. Haxoxnaenue oOnactu onpenencHus
no01acT 3HaYeHUN (PYHKIHH

O3HakomiieHMe C MnpuMepamMu  (YHKIMOHAIBHBIX  3aBHUCUMOCTEHl B  peajbHBIX @poleccax U3
CMEXHBIXIUCUUIUIMH. O3HAKOMJIEHUE C JOKAa3aTEIbHBIMU PACCYXICHHUAMH HEKOTOPHIX CBOWCTB JIMHEHHOU
UKBaJpaTUYHONW (YHKIMH, NMPOBEICHHE HCCIEAOBaHMS JHMHEWHOW, KYCOUHO-TMHEHHOH, IpOOHO-TUHEHHOM
UKBaJpaTHUHON (YHKIMH, mocTpoeHue ux rpadukos. [loctpoenue u urenue rpaukoB GyHKIUI.

"TlokazarenbHast QyHKIMS"

[TokazaTenpHast (QyHKIMA (PKCIOHEHTAa), €€ cBoWcTBa W rpaduk. OBiajgeHHWE yMEHHEM TOHUMATh |
YUTATbCBOMCTBA U IpaUKy MOKa3aTEIbHON (PYHKIIMH

"[loka3aTenbHble ypaBHEHUA"

Buapl moka3aTenbHbIX YpaBHEHUI

Meroasl peleHHs NOKa3aTeIbHbIX YPABHEHUN

"[TokazaTenbHbIe HEpAaBEHCTBA"

[TokazarenbHble HEPABEHCTBA, METO/IbI UX PEIICHHUS.

CucrteMbl 1TOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

"Jlorapudmsr"

[Tonsatue morapupma. OcHOBHOE JorapumMuUecKoe TOXIECTBO. JICCATUYHBIA M HATYPaTbHBIAIOTapHU(MBI.
Yucno e. YoporieHue JorapuMUIeCKux BhIPKCHUN

"CaoiicTBa sorapugmon"

Jlorapudm MIPOU3BEICHUS, YacTHOTO, CTETEeHH. [Tepexon K HOBOMY OCHOBAHHUIO.
YpomenuenorapuMUIeCKuX BhIpaKEHUN

"Jlorapudmuueckas GpyHKIu"

Jlorapudmuueckas GyHKIHS €€ CBOMCTBA U rpad K.

Boruncnenue 3naueHuii GyHKIUM M0 3HaYeHHUIO apryMenTa. OnpezeneHue noaoKeH!s TOYKU Ha rpaduke
Hcnons3oBanne  cBOWCTB  (DYHKIIMH 111 CpaBHEHWS  3HAYEHWW  CTeme-HEH u  jorapudMoB.
[TocTtpoennerpadukoB jorapudmMudeckux QyHKITUH

"JlorapudpMuueckue ypaBHEHHS"

Bune! norapudmuueckux ypaBHeHUN

MerTobl penieHus JorapuMUIECKUX YPaBHEHHA.

CriocoOsl pelieHus: IPOCTEHIINX U CBOASIIMUXCS K HUM JIorapu(pMUUECKUX YpaBHEHHI.

"JlorapudmMuueckre HepaBeHCTBA"

Jlorapudmuueckre HepaBeHCTBA, METO/IbI UX PEIICHHUS.

Cucremsl norapuMUUECKUX YpaBHEHUI 1 HEPABEHCTB.




Tema 3. OcnoBsl Tpuronomerpuu (JIP I1B 1, JIP ®B 2, JIP TB 3, JIP IIHII 3, MP ITYVY /] BJI/1 1, KYVY ]I O4,
PYV ] Co 2, IIp0 5, I1p6 14, ITPy 6, ITPy 7, ITPy 18)

"N3mepenue yrios"

N3yyeHnne paauaHHOrO METOJAa U3MEPEHMS YIVIOB BpalleHHd M HX CBA3M C TPagyCHOM MEpPOH.
N300pakeHNeyrioB BpallleH!sl Ha OKPY>KHOCTH, COOTHECEHUE BEJTMUMHBI YIJIA C €r0 PACHOJI0KEHHUEM.
Omnpenenenue TpuroHomerpudeckux (yHkiuid. CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC IPOU3BOJILHOTO
yria.CuHyc, KOCUHYC, TAHI'€HC, KOTaHIe€HC YHucia. 3HaAKH TPUTOHOMETPUYECKUX (PYHKLIUH.
"TpuroHomeTpuyeCcKue ToxkaecTBa"

@opMyIMpOBaHUE OIpPEJCICHUI TPUTOHOMETPUYECKUX (YHKIMHA JUIsl YIJIOB MOBOPOTAa M OCTPBIX
YTJIOBIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0BSICHEHHE UX B3aUMOCBSI3U

3aBUCUMOCTb ~ MEXIy  CHHYCOM, KOCHMHYCOM M  TaHI€HCOM OJHOIO W TOro K€  yrja.
TpuroHoMeTpUYECKUETOKAECTBA

"Tpuronomerpuueckue Gopmybl"

CuHyc, KOCHHYC U TaHT'€HC YIJIoB o ¥ — o. [IpaBuia nepexosna oT OTpULATENILHOTO YIJIA K [TOJIOKUTEIbHOMY
DopMyJIbI CI0KEHUS

DopMyIIbI CI0KEHUS TPUTOHOMETPUIECKUX (PYHKITHI

"®opMyJibl 1BOIHOTO yria"

OcHoBHBIE (POPMYIIBI TPUTOHOMETPUH: CHHYC M KOCHHYC JIBOMHOTO yTJIa.

®opMyJIbl TOJIOBUHHOTO yTIiia

OcHoBHbIe (opMyIIbl TpUroHOMeTpuH: CHHYC U KOCUHYC MTOJIOBUHHOTO yTJia

"®opMmyJibl IpuBeACHUS"

Nzydenue oCHOBHBIX (opMyI Tpuronomerpuu. llpumenenne ¢popmyn npuBeIeHus U BBIYUCICHUSI3HAUCHU I
mo0oro yria

"@OpMyIIbI CyMMBI U Pa3HOCTH TPUTOHOMETPUYECKHUX (PYHKIUH."

[IpeoOpa3oBanuss cymMM  TpUroHoMeTpudeckux  (yHKiuii B mpomsBeneHus.  IIpeoOpasoBanue
POU3BEACHUNUTPUTOHOMETPUIECKUX (DYHKITHI B CyMMBI.

"O6paTHble TpUroHoMeTpuyeckue QyHKIumn"

O3HaKOMIICHHE C TIOHATHEM OOPaTHBIX TPUTOHOMETPUYECKHUX (PYHKIINH.

Wzydenue ompeneneHuii apkCHUHyca, apKKOCHHYCa, apKTaHTeHca 4Kcia, (OpMYIHMpPOBAHUE HX,M300pakeHue
Ha €IMHUYHON OKPYKHOCTH, IPUMEHEHHE MIPU PELLIEHUH YPaBHEHUN

"TpuroHoMeTpuyeCKue ypaBHEHUS"

Pemenue no ¢popmynaM U TPUTOHOMETPUUECKOMY KPYT'Y IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
[Ipumenenne o0OmMMX METONOB pEIICHUS YpaBHEHHH (NpuUBENEHHE K JIMHEHHOMY, KBaJpaTHOMY,
METOIPA3JI0KEHHSI HA MHOKUTEINH, 3a-MEHBI IEPEMEHHON ) NIPHU PELIEeHUH TPUTOHOMETPUUYECKUX YPaBHEHUM
"TpuroHomeTpuyeckrue HepaBeHcTna"

Pemenue no ¢popmynaM U TPUTOHOMETPUUECKOMY KPYTY IPOCTEHIINX TPUTOHOMETPUUECKHX HEPABEHCTB.
[Ipumenenune oOmMX METONOB pEIICHUS YpaBHEHHH (NpuBeNeHHE K JIMHEHHOMY, KBaJpaTHOMY,
METOJPA3IOKEHUsI Ha MHOMUTENM, 3a-MEHbl [EPEMEHHOM) NpU pEUIeHHMH TPUTOHOMETPUUYECKUX
HEPaBEHCTB. Y MEHUE OTMEYaTh Ha KPYyre pelieH s MPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
"Tpuronomerpuyeckue GyHKIUN"

O3HakOMJIEHHE C HOHATHEM HENpPEpBhIBHOM Mepuoanyeckol (GyHKuuu, (opMyIupoBaHHE CBOMCTB CHHYCa
HWKOCHHYCa, IOCTPOEHUE UX IpaUKOB.

O3HakOMJIEHHE C TOHSATHEM TapMOHMYECKHUX KoyieOaHMI M NpuMepaMH TapMOHUYECKUX KoJeOaHMi
JUISIONTUCaHUS MPOIIECCOB B (PM3UKE U JPYTHX 00IACTAX 3HAHUS.

O3HaKOMJICHUE C TIOHATHEM Pa3pbIBHON MEPUOINYECKON (DYHKITIH

"I'padpuku TpUTOHOMETPUIECKUX PYHKITAN"

O3HakOMJICHHE C TOHATHEM pPa3pbIBHOW NEpHOAWYECKON (PyHKIMHU, (HOpMYyIHpOBAHHWE CBOWMCTB TaHTEHCA
UKOTAHI€HCa, IOCTPOCHHUE UX TPapUKOB.

[Ipumenenue  CBOMCTB  (YHKOHMH IS CpaBHEHHS  3HAYCHWH  TPUTOHOMETPUYECKMX  (DYHKIUH,
pELICHUATPUTOHOMETpHUeCKUX ypaBHeHUU. [locTpoeHne rpadukoB OOpaTHBIX TPUTOHOMETPUUYECKUX
(dbyHKIMI Honpeeenne 1mo rpadgukaM ux CBOMCTB. BeimoiHeHne npeodpa3oBaHus TpaduKoB
Tpuronomerpuueckue GyHKIUU y = Sin X, Y = COS X, UX CBOMCTBA U Trpaduku

Tpuronometrpuyeckue GyHKIMH y = tg X, y = ctg X, UX CBOWCTBA U rpapuku




Tema 4. Hauana matematnueckoro ananmsa (JIP JIHB 1, JIP ®B 1, JIP TB 3, JIP ITHII 2, MP ITYVY ]I BJ1]14,
MPITYVVYI BU 2, KYVYI C/ 6, I1p6 4, [1p6 6, [1p6 7, ITPy 9, I1Py 10, [TPy 19)

"IIpenen Gpynkun"

[Tonsitue npeaena byHKIHIM. CaoiicTBa npeaena hyHKIIH. Mertobl PacCKpBITHUS
HeomnpeaeneHHocTel. HenpepbIBHOCTh PyHKIIMH

"I[IpousBoHas GpyHkIUU"

O3HaKOMJICHHE C TTIOHSITHEM MTPOU3BOTHOM

[IpousBoiHBIE AIEMEHTAPHBIX (PYHKIIMIA

YcBoenue npaBun quddepeHInpoBaHus, TaOIUIBI TPOU3BOIHBIX dJIEMEHTAPHBIX (QYHKIUHN, MTPUMEHEHHUE IS
muddepennmpoBanus. J[oka3zaTenbCTBO hopmyn nuddepeHIpoBaHUs MIPOM3BOTHOM byHKIUN
CUCTIOJIb30BAaHUEM OMpeiesieHus Mpou3BoAHON (yHKIMu. Tabmuna nmpous3BoHbIX. HaxoxaeHuenpons3BoiHoM
JMEeMEHTApHBIX (DYHKIUH.

[Ipumenenue npasun auddepeHunpoBanus GyHKIMNA 111 HAX0XKACHUS TPOU3BOIHON (pyHKIUN

"HaxosxaeHne mpou3BOJHON (DYHKITUH MPHUBEIEHHEM K TaOIHMIHBIM (popmynam"

[IpumeHeHne  CBOMCTB MpPOU3BOJHOM  JUIsl  AuQQepeHunpoBaHus  (QYHKUMHA, MpPUMEHEHHE
npaBuIIU(epeHIIUPOBAHMSL.

Hcnonws3zoBanne Tadauisl 1udepeHnpoBanmst 17151 HAXO0XKIESHUS TPOU3BOIHOM,

IpUBE/ICHUE BBIPAXKEHHUH K TAOIMYHOMY BUIY

"T'eomeTpuyecKuil CMBICI MPOU3BOIHON PyHKIMU"

N3yuenne u  ¢dopmynupoBaHue — ee FEOMETPUYECKOr0  CMbICTAa,  W3Y4YEHHE  aJropurMa
BBIYHMCIICHUSATIPOU3BOAHON Ha MMPUMEPE BHIYUCICHUS YITIOBOro KO3 (dULlMeHTa KacaTelbHOM.

CocraBneHre ypaBHEHUS KacaTelIbHOM B 00IIIEM BHJIE.

Du3nUeCcKuil CMbICI IPOU3BOAHON QyHKIMH

Wzydyenue u  QopMynHpOBaHHE €€ MEXaHHYECKOr0 UM  TEeOMETPHYECKOrOo  CMBICIA, H3Yy4eHHUE
QITOPUTMABBIYUCIICHHS TPOU3BOIHOM HA MPUMEPE BHIYHUCIICHUSI MTHOBEHHOM CKOPOCTH

"IIpou3BonHas cnoxHoi GyHkuuu". I[loHsATHE TPON3BOIHOMN cloXkHOM (yHKIMH. [IpaBuna
mugQepeHIMPOBaHUS  CIOXHBIX  (YHKIMHA,  UCHONB3ysd  TaOMUIly  NpOW3BOAHBIX.  Haxomutsb
IPOU3BOTHBICCIIOKHBIX (PYHKUUH; BBIYUCIIATH 3HAYSHNE MIPOU3BOIHON (PYHKIIMH B yKa3aHHON TOUKe.

"[IpuMeHeHne MPON3BOTHON K UCCIICIOBAaHUIO (yHKIIHNA"

N3yuenue TeopeM o CBSI3U CBOWCTB (DYHKLUU U MPOU3BOAHOM, (POPMYIHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOIHOM HCCIeIOBaHUS (PYHKINH, 3aJaHHON (HOPMYITOH.

[Ipu3naku Bo3pacTaHust ©u yObIBaHMA (QyHKIMH. OkcTpemyMm ¢yHkiuu. HWeciaenoBanue GyHKIUN
HA’KCTPEMYM.

BrinykinocTs ¥ BOrHYTOCTh rpaduka ¢pyHkiuu. Touku nepernda

"UccnenoBanue (QyHKIUH 1O TaHHOMY aJITOPUTMY"

N3yyenne TeopeM o CBSI3U CBOWCTB (DYHKIIMHU U POU3BOAHOM, (POPMYIHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOTHOM UCCIEIOBAaHUS (PYHKIINH, 3aJaHHOU (HOPMYIIOH.

AJTOpUTM UCCIEeTOBaHUS (YHKIINH

UccnenoBanue (QpyHKIMI O JAHHOMY aJITOPUTMY

[TocTtpoenue rpadukoB QyHKIMIA

"Hauboblee u HaMeHblllee 3HaueHne (QYHKIUU Ha POMEXKYTKE U Ha OTpe3ke"

HaubGonpimiee u HauMeHblllee 3HadeHHe (YHKIMM HAa TOpoMexyTke. [IpuMepsl HCIONIB30BaHUS
MPOU3BOJHOUUIST HAXOXKJIEHUS HAWIYyYIIero peHIeHus B TMPHUKIAJHBIX, B TOM YHCIE COIHAIbHO-
IKOHOMMYECKHUX, 3a1a4ax. IHTeprpeTanus pe3yibrara, y4eT pealbHbIX OrpaHHYeHUN

"HeonpezneneHHslil naTerpan”

O3HakoMJIeHHE C TIOHATHEM MHTErpaia u neppooOpasHoii. OnpeeneHue nepBooopasHoii;

OIIpEeCIICHUE HEONIPEIETIEHHOTO UHTETpajla U €ro CBOMCTBA

MeTo/1bl UHTErPUPOBAHUS HEOTIPEEIEHHOTO UHTErpaja

N3yuenue npaBuiia BEIYUCICHUS IEPBOOOPA3HOMN; (hOPMYIIbl HHTETPUPOBAHMUS;
CrocoObl BEIUMCIIEHHS HEOTIPEIEIEHHOT0 MHTErpasa;

MeTto HEOCPEACTBEHHOTO UHTETPUPOBAHMS




"HaxoxaeHue nepBoodpazHoil PyHKIIMH METOI0M MOJCTaHOBKH"

HaxonuTe HeompeneneHHble HHTErpayibl, CBOJAIIMECS K TaOJMYHBIM C IOMOILBIO OCHOBHBIX CBOMCTB
UIpOCTEHIINX peoOpa3oBaHui;

BBIJICJIATH IEPBOOOPA3HYIO, YIOBIETBOPSIOIILYIO 331aHHBIM HAYaJIHBIM YCIIOBUSAM

Haxoxxaenue nepBoodpa3zHoil (GyHKIIMHU METOAOM MOACTaHOBKH

"OnpeneneHHbIN HHTErpan”

OmnpeneneHue  ONpeNeNIeHHOrO  MHTerpana M3ydeHue TmpaBujia  BBIYMCICHUS  I[EepBOOOpasHONH U
teopeMmbiHbroToHa—JIeiiOHuIa. CriocoOb! BBIYUCICHHUS ONIPEIEIEHHOT0 HHTErpaa

"I"eoMeTpHUYECKUI CMBICI ONIPENIETIEHHOIO UHTErpana"

NOHATHE KPUBOJIMHEHHON Tpamenuu, CHocoObl BBIYMCICHUS IUIOIIAZCH KpPUBOJIMHEHHBIX Tparenui
CIIOMOIIIBIO OIIPENIEIEHHOIO HHTETpala.

@U3NYECKUI CMBICII ONIPEAEIEHHOr0 HHTErpaia

NOHATHE KPUBOJMHEWHOW Tpamenuu, CrnocoObl  BOCCTAHABIMBATh 3aKOH JIBWKEHHS IO 3aJaHHOM
CKOPOCTH,CKOPOCTD 10 YCKOPEHHUIO, KOJIMUYECTBO JIEKTPUUYECTBA 110 CHJIE TOKA U T.A.

Tema 5. DneMeHTH KOMOMHATOPUKH, TeOpHs BeposiTHOcTel u ctatuctuka (JIP I'B 6, JIP TB 2, JIP 3B 1,JIP
OxB 4, MP ITYVYJ BUJ 6, MP ITYVY ]l Pct 1 PYVY ] Ck 4, I1P6 7, I1p6 8, I1p6 12, [1p6 14, I1Py 4, I1Py12,
[Py 13, 1IPy 19)

"Kombunaropuka"

N3ydenue npapuiia KOMOMHATOPUKH

Pemienne KoMOMHATOPHBIX 33124 METOJIOM Iepedopa | 1Mo MpaBuTy YMHOKeHHS. O3HAKOMIICHHE CITOHATUSIMHU
KOMOWHATOPUKH: DPa3MEIIECHUSIMH, COYCTAaHUSIMH, TEPECTAaHOBKAMHU M (QOpPMYyJIaMU ISl MXBBIYUCIICHHUS.
OObsicHeHHEe W TIpUMEHEHUE (GOPMYJ IS BBIYMCICHUS Pa3MEICHH, MEepPeCTaHOBOK HCOYETAHUN IIpH
pemennn 3ama4d. O3HakoMieHue ¢ 6uHomoM HprotoHa u TpeyroipHukoMm [lackans.Pernienne npakrnaeckux
3a1a4

"DneMEeHTBI TEOPUH BEPOSITHOCTEM"

N3yyeHne  KIacCHMUECKOro  ONpPENETEHMs  BEpPOATHOCTH,  CBOWCTB  BEPOSTHOCTH, TEOPEMBI O
CyMMEBEpOATHOCTEN. PaccMOTpeHre MpUMEPOB BBIUUCIIEHUS BEPOSTHOCTEM.

"Craructuka"

JluckperHas  cioyuyaliHas ~— BEJIMYMHA, 3aKOH €€  pachpefeseHus.  YuciaoBble  XapaKTEPUCTHKHU
JUCKPETHONCITYy4YallHON BEJINYMHBI.

[IpencraBnenue naHHBIX (TaONULBI, TUarpamMmsl, rpaduKH), T€HEepallbHas COBOKYIIHOCTb, BBIOOPKA,CpeIHEE
apupmeTrueckoe, Mmenuana. [loHsTHE 0 3a/1a9aX MaTEMaTUIECKON CTaTUCTUKH.

Pemenne npakTuyeckux 3aad ¢ IpUMEHEHUEM BEPOSTHOCTHBIX METO/I0B.

"XapakTepucTuKa Ciy4aiHbIX BEJIUYUH"

O3HakOMJIEHME C IPEICTaBICHMEM UHUCIOBBIX JI@HHBIX M MX  XapaKTepucTukamu. Pemnienue
NPaKTUYECKUX33a1a4 Ha 00pa0OTKY YUCIOBBIX JAHHBIX, BBIYUCICHNUE UX XapaKTEPUCTUK

"Hcnonb30BaHue MaTEMaTUYECKUX METOJIOB B MPO(ECCHOHAIbHON AeATelbHOCTH"

[IpumeHeHne MaTeMaTHYECKMX TIOHATUM B IPAKTHYECKOM  [EATENbHOCTU: TIOHATHUE IIPOLEHTA;
CpeaHeroapu(pMeTHIeckoro,; reOMETPUYECKOro M (hPU3MYECKOro CMBICIA MPOU3BOAHON U OINpPENeNeHHOrO
MHTETpaa.




Tewma 6. Ilpsimbie u mwiockoctu B npoctpanctee ( JIP IHB 2,JIP OB 1, JIP ®B 1, JIP DB 2, JIP IIHIT 1,MP
IyyJ bJIA 3, MP ITYVY ]I PcU 4, T1p061, TIp6 9, [1p6 14, I1Py 1, [1Py 14, I1Py 15, 1Py 16 )

"IIpenmer crepeomeTpun”

OcHOBHBIE IOHATHUS CTEPEOMETPHUN;

AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HHU.;

@opMmyaupoBKa U NMPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aMMHOIO PACIIONOKEHHS MPSMBIX HUIUIOCKOCTEM.
PacriozHaBaHne Ha 4epTe)kax M MOJEISIX Pa3IWYHBIX CIy4acB B3aUMHOIO DPACIONIOKECHUSNPSAMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CY>KIEHUIN

"ITapanienbHOCTb MPSIMBIX B IPOCTPAHCTBE"

[TapasiensHble IpsiMBIE B IPOCTpAaHCTBE. [lapanienbHOCTh NPSAMOM U IUIOCKOCTH. [Ipu3HaKku u CBOMCTBA.
B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.

DopMyIMPOBAHKE ONPEACIICHUM, IPU3HAKOB U CBOMCTB NIapAJUIEIbHBIX IIOCKOCTEH.

BrlnosHeHUE NOCTPOEHUS YIVIOB MEXKY MPSMBIMH.

IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX

N3o0pakeHne Ha pUCYHKaX U KOHCTPYHUPOBAHHE HA MOJEIISIX MPSMBIX, ApaJUIEIbHBIX TNIOCKOCTEH
"B3auMHOE pacIoioKEHHUE NPSIMBIX B IPOCTPaHCTBE"

[lepecekatonuecsi, mnapaieldbHble M CKPELIMBAIOIIMECS IpsiMble. YINIBI € CO  HallpaBJICHHBIMHU
CTOPOHAaMU. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE.

®opMyIupOBKa U MPUBEACHUE JOKA3aTEIbCTB IPU3HAKOB B3aMMHOI'O PACIIONOKEHUS MPSAMBIX HUIUIOCKOCTEM.
PacriozHaBaHue Ha 4epTe)kax M MOJEISIX Ppa3IWYHBIX CIy4aeB B3aUMHOIO DPACIONOKEHUSNPAMBIX U
IUIOCKOCTEH, apryMEHTUPOBAHHUE CBOUX CY>KJIECHUI

"[TapamienbHOCTh TUIOCKOCTEH"

[TapannensHble mmockocTy. [Ipu3Hak u CBOMCTBA MapaJIEIbHbBIX TIIOCKOCTEN

Terparap. [lapannenenunen. CpoiicTBa napajenenumnesaa.

"Terpasap u napayenenunen”

Terpasp u ero OCHOBHBIE XapakTepUCTUKU. [IoHsATHE Mapamienenunena

"IlocTpoenue ceueHui"

N300pakeHne MHOTOIpaHHUKOB U BBINOJIHEHNE IOCTPOEHHUS HAa N300paKEHUAX U MOJAEIXMHOITOTPAHHUKOB.
Borunicnienue IMHENHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(PUTypausaxX, apryMEeHTUPOBAaHUECBOUX
CY)KICHHH. XapaKTePUCTUKA U N300paKCHUE CCUCHHUS

"IlepnieH IUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN"

[lepnennukynspuple mnpsiMble B pocTpaHcTBe. [lapamiensHple  mpsMble NepHEHANKYIISPHbIE KIJIOCKOCTH.
[Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U INTIOCKOCTH. TeopeMa o npsAMON MepueHAUKYISIPHONK INIOCKOCTH
"[leprieHqUKYISIp ¥ HAKIOHHBIE"

[IpumeHeHne MpU3HAKOB U CBOMCTB PACIIONOKEHUSI IPSMBIX

N300pakenne Ha puCyHKaX M KOHCTPYMpPOBaHHE Ha MOJENAX MEPIEHIUKYISPOB U HAKIOHHBIX K
II0CKOCTUPAcCTOAHMA OT TOYKM JO0 IUIOCKOCTH. PaccTosiHMe MeXIy MapajiebHbIMH IJIOCKOCTSMHU.
PaccrostHuemexxy ckpemuBaromuMucs npsMbIMu. Teopema o Tpex nepneHIuKyIspax
"[leprieHIUKYIIPHOCTD IIIOCKOCTEN"

VYron Mexay NpsMOM U IUIOCKOCTBIO. JIByrpaHHbIi yroi. JIMHEHHbIN yroy JByrpaHHOro yrIia.
[leprieHAMKYASAPHOCTH MIIOCKOCTEH. [Ipu3Haku u cBoicTBa.

[Ipumenenure Teopun 111 000CHOBAHUS MTOCTPOSHUN U BBIYUCIICHUH. APTyMEHTUPOBAHHUE CBOMX CYKJICHUM
"[IpsimoyronbsHbIN apaienenumnesn”

[Tonsitne IPSIMOYTOJIBHOTO napajuleJIenumne1a U ero XApaKTEPUCTHUKHU. Onucanue u
XapaKTePUCTUKAPA3INYHBIX BULOB MHOTOTPAaHHUKOB, IIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300pakeHrie MHOTOIPaHHUKOB U BBIIIOJHEHHE TIOCTPOCHUS HA N300pa)KEHUSIX U MOAETISIXMHOTOTPaHHHUKOB.
Bbruncrienne TMHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(MUTYpaLUAX, apIyMEHTUPOBAaHUECBOUX
CYXICHUM.




Tewma 7. Muororpannuku (JIP I'B 6, JIP I1B 1, JIP TB 1,JIP OxB 3, JIP IIHIT 2, MP ITYVY I BU/J 6, PYY/C k
2, IIP 610, IIp6 11, IIp6 12, IIp6 14, ITPy 14, ITPy 15, [1Py 16, [TPy 19)

"ITonsitTue MHOrOorpanHuka. [Ipuzma”

[lonATHE O reoOMETpPUYECKOM Tejae M €ero INnoBepxHocTH. Muororpannuku. IIpusma. Ilapamnenenunen u
€roCBOMCTBA.

MHOrorpaHHMKH, BEpIIMHBI, pedpa, TpaHd MHOTOTpaHHUKA. Pa3Beprka. MHOrorpaHHble — YTJIbL.
BrlInyK/1bIEMHOTOTpaHHUKH.

[Ipu3ma, ee ocHoOBaHMs, OOKOBBIE peOpa, BBICOTa, OOKOBas TMMOBEPXHOCTh. [IpsmMas W HaKJIOHHAs
npusMa.llpaBuiibHas npusma

"ITupamua"

[Mupamuna, ee ocHoBaHUE, OOKOBBIE pedpa, BhICOTA, OOKOBas MOBEPXHOCTh. CuMMeTpusi B mupamue. CedeHust
nupaMuel. YcedeHHas nupamua. [lnomans moBepXHOCTH U 00BEM MHUPaAMUJIBL.

"IIpaBuiIbHBIE MHOTOI'PaHHUKH"

Terpasap, ky0, okTasap, ukocadap W aoaeka’ap. CHUMMeTpusi MpaBHIBHBIX MHOTOTPaHHUKOB. llomoOue
Tes1. OTHOIICHUS TIOUIA /e TOBEPXHOCTEH U 00bEMOB MOTOOHBIX TEI

Tema 8. Koopnunate! u Bexktopsl (JIP I'B 1, JIP IHB 2, JIP TB 3, JIP OkB 2, JIP IIHII 2, MP ITYY ] BU/13,
MP ITIYVY I BJIA 2, TTPy 16, ITP6 13, I1P6 14, [TPy 17, IIPy 19)

"[ToHsiTue BEeKTOpa B MpOCTpaHCTBE"

Monayns BekTOpa. PaBeHCTBO BEKTOPOB. JIeHCTBUSI ¢ BEKTOPAMHM: CIOKEHUE BEKTOPOB U YMHOXKEHHEBEKTOPA
Ha YHUCJIO.

CyMMa HECKOJIBKUX BEKTOPOB

KonnuueapHele 1 KOMIUTaHapHBIE BEKTOPHI. Pa3noxeHue 1o TpeM HEKOMIUIaHApHBIM BeKTopaM.Beruncienue
yTia MEeXIy MPsIMON U TIOCKOCTHIO.

"MeTo1 KOOpJMHAT B IPOCTPAHCTBE"

[IpsimoyronbHast (oekapToBa) cUCTeMa KOOpAMHAT B mpocTtpaHcTBe. Dopmyrna pacCTOSHHUS MEXKIY
IByMsTOUKaMu. YpaBHeHHs cdepbl. . I[lpoekiusi BekTtopa Ha ock. KoopmunaTel BekTopa. JlekapTOBBI
KOOPJMHATHIB IPOCTPAHCTBE.

KoopauHatsl TOUKH ¥ KOOPJIMHATEL BEKTOPA.

CBsi3b MEXly KOOPAWHATAMU BEKTOPOB M KOOPIAWHATAMH TOUKHU

[Ipocreiimre 3a1a4n B KOOpAUHATAX

"CkansipHO€ MPOU3BEICHUE BEKTOPOB"

CkanspHoe MpoU3BEICHUE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT U BEKTOPOB MPH PEIICHUN MAaTeMaTUYECKUX U MPUKIAIHBIX 3324

Brruncnenue ckanasipHOTO MPOU3BEICHHS BEKTOPOB

Brruucnenue yria Mexay BeKTOpaMu

Pemienue TpeyronbHUKOB

Tema 9. Tena u noBepxnoctu Bpaienus (JIP I'B 6, JIP ®B 2, JIP 9B 1, JIP TB 4, JIP 3xB 3, JIP JHII 3,MP
nyyabsnua 6, MP IIYVY ] PcU 3, KYYI C/1 4, T1P6 10, ITP6 11, TTIP6 12, [TPy 14, ITPy 15, ITPy 16,ITPy19)
"Humuuap"

Hunuuap. OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTH, 00pa3yrolias, pa3BepTka. OceBble CEUCHUS UCCUCHMUS,
napajienbHbsie ocHoBaHUIO. O0beM u ero m3mepenue. MHTerpanbHas ¢popmyna oobema.

®opmysiel 00beMa IIHHAPA. POpMyJIbI IIOLIAAN TOBEPXHOCTEN IIMIINHIPA

HKOHyC"
Konyc. VYceuennblii konyc. OcHOBaHuE, BBICOTa, OOKOBas IOBEPXHOCTb, oOOpa3yromias, pa3BepTKa.
OceBbleceueHUs M CeueHUs, MNapaiielbHble OCHOBaHUIO. Popmyna o0bema KoHyca. Popmyna

IUIOIIAIUIIOBEPXHOCTEN KOHYcCa.

"V ceueHHbIi KoHyC"

VYceuennslii konyc. OcHOBaHME, BbICOTa, OOKOBasi IOBEPXHOCTh, 0Opasyrolas, pazsepTka. OceBble ceUeHUSU
CeUeHMs, TMapajulelbHble OCHOBaHWIO. [loHSATHE YycedyeHHOro KoHyca. [lmomans MOBEpXHOCTH
ycedeHHOrokonyca. O0beM yCeueHHOT0 KOHyca

"Cdepa. llap"

[Tap u cdepa, nx ceuenus. KacarenbHas miockocTs k cepe. PopMyisl 00beMa mapa U Tioaan cQepeol.




7.2 ConeprkaHue MPAKTHYECKUX 3aHATUH 1 Ja00paTOPHBIX padboT




Tema 2. ®@ynxuuu (JIP I'B 6, JIP TB 3, JIP OB 1, JIP IHIT 1, MP ITYVY I BUA 3, MP IIYVY ][] PcU 2, KYV ]
OS5 KYVYACUH 3, [Ip6 2, ITP6 3, [1p6 5, [1p6 14, [1Py 6, I1Py 7, [IPy 8, [1Py 19)

[IpakTuueckas padora Ne6. "[lokazarenbHble ypaBHEeHUS"

BoinonHuTh 3aaHKsI ¢ HCIIOJIB30BAHUEM METOJIOB PEIIEHUs TOKa3aTEeIbHBIX YpaBHEHUN

BoinonHuTh 3asaHus Ha pelIeHHE TOKa3aTeNIbHbIX YpPaBHEHUU MpeABapUTENbHO IMpeo0pa3oBaB €ro
KKBaJIpaTHOMY

[Ipaktrueckas padota Ne7. "[loka3zarenpHble HepaBeHCTBA"

Pemienne nokazaresbHbIX HEPABEHCTB

BhImonHUTE 3afjaHMs Ha pELIEHHE I0Ka3aTeJIbHBIX HEPABEHCTB IIPEJBApUTENILHO IPeoOpa3oBaB €ro
KCTaHJIapTHOMY BHUY

[Ipaktrueckas padota Ne8. "[lokazarenpHble HepaBeHCTBA"

Pemienune noka3aTenbHbIX HEPABEHCTB

BbInmonHUTE 3a7aHus Ha pELICHHWE II0KA3aTelIbHbIX HEPAaBEHCTB INPEABAPUTEIBHO IPeoOpa3oBaB €ro
KKBaJI[paTHOMY

[Ipaktrueckas padota Ne9. "[lokazarenbHble ypaBHEHHS M HEpaBeHCTBA"

Pemienune nokazaTenbHbIX ypaBHEHHH

Penienne nokazaresbHbIX HEPABEHCTB

Pemienue cucrem noka3aTenbHbIX YPaBHEHHUI U HEPABEHCTB

[Ipaktrueckas padota Nel0. "Jlorapudpmsr"

[IpeoOpazoBaHue BeIpaKEHHM, COAEPIKALINX JIOTapU(MBI

nepexoj K HOBOMY OCHOBaHHMIO.

VYnporeHue 10rapupMUUECKUX BbIPaKEHUH.

[Ipaktuueckas padora Nell. "Jlorapudmsr"

[IpeobpazoBaHue BbIpaKEHH, COAEPIKALINX JIOTapU(MBI

[lepexoa kK HOBOMY OCHOBaHHUIO.

BrinonHeHue 3a1aHuii ¢ UCTIOJIb30BAaHHEM OCHOBHOT'O JIOTapU(MUUECKOTO TOXKIECTBA

[IpakTuueckas padora Nel2. "Jlorapudgmuueckue ypaBHeHHs"

Pemienue norapupMuueckux ypaBHEHH

[IpakTuyeckas padora Nel3. "Jlorapupmuueckue ypaBHeHHs"

Pemienue norapupMudeckux ypaBHEHHsI, IPUBOASIIMECS C IIOMOLIbIO IPe0Opa30BaHU K KBaJPaTHOMY
[IpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEPIKaHuUE (COJepKAHNUE PUKIIATHOTO MOTYJIs)

[IpaxkTuyeckas padora Nel4. "Jlorapudmuyeckue HepaBeHCTBA"

Pemienune norapupMuueckux HEpaBEeHCTB

Pemienue cuctem gorapupMHUUECKUX ypaBHEHUN

[IpaxTuyeckas padora Nel5. "Jlorapudmuyeckre HepaBeHCTBA"

Pemienune norapupMuueckux HEpaBEHCTB

Pemenue norapu(pMuueckux HEPABEHCTB, IPUBOAIIUXCS IIyTEM NIPe0Opa30BaHUN K KBaJPaTHOMY

Pemienue cuctem gorapupMHUUECKUX ypaBHEHUN




Tema 3. OcuoBbl Tpuronomerpuu (JIP I1B 1, JIP ®B 2, JIP TB 3, JIP IIHIT 3, MP ITYVY I BJI/ 1, KYVY /[ O4,
PYVY I Co 2, I1p6 5, I1p6 14, I1Py 6, I1Py 7, IIPy 18)

[Mpaktudeckas padora Nel6. "OcHOBHBIC MTOHATHS"

CooTHoIIEHNS MeX 1y TPajyCHON U paJuaHHONW MEpaMH yria.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHTE€HC 4YHcla. TpuroHomerpuyeckue (YHKIMH YHCIOBOTO apryMEHTa,
3HAKUUX 3HAYCHUI

BrInonHenne npakTUYeCKUX 3aJaHni 110 TAHHOW TeMe

[IpakTuueckas padora Nel7. "Tpuronomerpuueckue ToxaecTpa’

3aBUCHUMOCTh ~ MEXJy  CHHYCOM, KOCHHYCOM M  TaHI€HCOM OJHOIO K  TOro K€  yrija.
TpUroHOMeTpUYECKUETOKAECTB.

Haxonuth Tpuronomerpuieckie pyHKIUU MO0 3HAUEHUSAM OJTHOM U3 HUX

BrinosiHeHNE MPAKTUYECKUX 3aJaHUI

[IpakTuueckas padora Nel8. "Tpuronomerpuueckue popmyst"

BbrauciaTe 3Ha4eHUs] TPUTOHOMETPUYECKUX (DYHKITHHA € 331aHHON CTETIEHBIO0 TOYHOCTH;

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAXKEHUS, HCIOJIb3YysI TPUTOHOMETPUYECKHE (POPMYIIbI
Omnpenenenye 3Haka TPUTOHOMETPUUECKUX QYHKIUI

VYpouienre TpUroHoOMeTpUYECKUX BhIpaXKEHUN

[IpakTuueckas pa6ora Nel9. "dopmyisl Tpuronomerpun"

Boruncnsate 3Ha4eHNs] TPUTOHOMETPUUECKUX (QYHKIUH € 3alaHHOM CTENEHbI0 TOYHOCTH;

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAXKEHUS, UCIIOIB3YSI TPUTOHOMETPUYECKUE (POPMYJIBI
VYrpouieHre TpUroHOMeTpUYECKUX BBIPAXKEHUN € UCTIOIb30BaHUEM (POPMYJT TPUTOHOMETPUU

[IpakTuueckas padora Ne2(. "IIpeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BbIpaKeHHI"

BoruncnsaTe 3Ha4eHHs] TPUTOHOMETPUUECKUX (QYHKIUH € 3aJaHHOM CTENEHbI0 TOYHOCTH;

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHUS, UCIIOIbB3YSI TPUTOHOMETPUYECKUE (POPMYJIBI
BrrurciieHue TpUroHOMETPUYECKUX BhIPAYKEHHI

[Ipaktrueckas padorta Ne 21. "YmpoleHrne TPUrOHOMETPHUECKUX BhIpaKeHUI"

BoruncnsaTe 3Ha4eHHs] TPUTOHOMETPUUECKUX QYHKIUI € 3alaHHOM CTENEHbIO TOYHOCTH;

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUUYECKUE BBIPAKECHUS, UCIIOJIB3YS TPUTOHOMETPUYECKUE (POPMYJIBI
[Ipumenenue bopmyn CyMMBI u pa3HOCTH TPUTOHOMETPUYECKUX byHKIUi JUTSt
YIPOILIEHUATPUTOHOMETPUUECKUX BBIPAKEHUN

[TpakTuueckas padota No22. "TpuroHomeTpuueckue ypaBHeHUs"

Pewate npocreiiiire TpPUroHOMETPUIECKHUE YPABHEHUS;

PemaTh HecoKHBIE ypaBHEHHUS, CBOAAIIUECS K MIPOCTEHIINM C IIOMOIIBIO TPUTOHOMETPUUECKUX (POopMYIT
HaxoxneHnue apkcrHyca, apKkKOCHHYCa, apKTaHI'€HCa YHCIIa.

Pemienne TpuroHoMeTpUYECKUX YPaBHEHUM

[IpodeccronanbHO-OpHEHTUPOBAHHOE COJIEpKaHUE (CoIep KaHNe TPUKIIATHOTO MOIYJIS)

[Tpaktrueckas padorta Ne23. "TpuroHoMeTprUUEeCKHUE BEIPAKCHHS "

BoluncnaTte  3HaueHUS  TPUTOHOMETPUYECKHMX  (QyHKIMA €  3aJaHHOM  CTEMEHBI0  TOYHOCTH;
[Ipeo6pa3oBbIBATETPUTOHOMETPUYECKUE BBIPAKECHHUS, UCIIOJIB3YSl TPUTOHOMETPUYECKUE (POPMYIIBI;
Ctpoutrs rpadukud  TPUTOHOMETPUYECKHMX  (QYHKIMHA ¥ HAa HHUX  WUIIOCTPUPOBaTH  CBOMCTBa
¢bynkuuit;[IpuMmensaTs reomeTpudeckue MpeoOpa3oBanus (caABUr W JedopMallvio) TMPU  [MOCTPOCHHUH
rpadukoB;Pemars mpocTeilliie TPUTOHOMETPUYECKHWE YpPAaBHEHUS; pEIIaTh HECIOXHbIE YpaBHEHHUS,
CBOJAIIUECS KITPOCTEHIIINM C TIOMOIIBIO TPUTOHOMETPUYECKUX (HOpMYIT;

Pemate npocreiiiiyre TpUroHOMETpUUYECKHUE HEPABEHCTBA

VYnpoleHre TPUroHOMETPUYECKUX BBIPAKEHUH € MCITONIb30BaHUEM (OpMYI TPUTOHOMETPHUU




Tema 4. Hauana matemarnueckoro anammsa (JIP IHB 1, JIP ®B 1, JIP TB 3, JIP IIHII 2, MP ITYVY ] BJ1]14,
MP VY BUJ 2, KYY CH 6, I1p6 4, I1p6 6, I1p6 7, I1Py 9, TPy 10, ITPy 19)

[IpakTuueckas padora Ne24. "Bpruucnenue npenenos GyHkuun"

PackpbiBaTh HEONPEIEIEHHOCTH

Boinonnenue 3aganuii Ha BRIYUCIICHNUE TIPENIENoB (QyHKIUN

[IpakTuueckas pabora Ne 25.

"Boruncnenue npeaenoB GyHKIMN"

Bunsl HeomnpeneneHHoCTed U alrOPUTM HUX PACKpBITHS. BBINONIHEHNE MPAKTUYECKUX 3aJaHUN HAPAaCKpPBITHE
HEOIpeIeNICHHOCTEHN C UCIIOIb30BAaHUEM aJTOPUTMA.

[IpakTrueckas padota Ne26. "Haxoxknenune npon3BogHoN QyHKIUN"

Beinmosnnenue 3agaHMii  HE IPUMEHEHUE CBOMCTB npou3BOAHOW st nuddepeHITpoBaHms
dbynkwmii, [ Ipumenenue npasun quddepeHnupoBanms GyHKINAN,

Hcnons3zoBanue Tadauisl 1udepeHIupoBaHns 1711 HAXO0KISHUS TPOU3BOTHOM

[Ipaxktuyeckas padora Ne27. "[IpumeneHre npon3BoHON GyHKIMN"

HaxoxxaeHne ckopocTy M3MEHEHUS! (PYHKIUHU B TOUKE;

Haxoxaenue yrioBoro koagQuuueHTa KacaTelIbHON

CocraBneHue ypaBHEHHUS KacaTeIbHON

HaxoxneHne CKOpOCTH M yCKOpeHHs JJIs IIpoliecca, 3a1aHHoro (popmyoil niu rpadukom

[IpakTuyeckas padora Ne 28

"IIpon3BoiHAs CIOXKHON (PYHKINUN"

Pemenne 3amaHuii  Ha  HAXOXKACGHWE  TPOU3BOIAHOM  CIOXKHOHW  (YHKIMHM C  HCHOJIB30BAHUEM
TabauubLInd GepeHInpOBaHMS.

[Ipaktuueckas padora Ne29". Mertoab! uccnenoBanus GyHKIUU C MPUMEHEHHUEM MPOU3BOIHOMN"
HeobxonuMmeble 1 JocTaTOYHBIC YCIOBUS BO3pAacTaHus U YObIBaHUS (DYHKIIMHU, CYIIECTBOBAHUS SKCTPEMYMA.
[IpuMeHsTh MPOU3BOAHYIO AJII HAXO0XKICHUS TPOMEKYTKOB MOHOTOHHOCTH M SKCTPEMYMOB (DYHKITUU
Brinmonnenue 3aganuii Ha UccneqoBanne GYHKIMU HA MOHOTOHHOCTD

[IpaxTuyeckas padora Ne 30". "MeTozs! ccienoBanus GyHKIUN C IPUMEHEHHUEM TPOU3BOIHON"
Heo0xoauMble u 10CTaTOYHBIE YCIOBHUS BBIMTYKJIOCTH M BOTHYTOCTH rpaduka ¢pyHkuuu. OnpeneneHneTouKu
neperu6a. [IpUMeHATh MPOM3BOIHYIO JUISI HAXOXAECHUS NMPOMEKYTKOB BBIMYKJIOCTH M BOTHYTOCTHrpaduka
¢yHkuuu. BrimonHenue

3aJaHUi Ha UcclieloBaHue (PYHKIMU Ha BBITYKIOCTh U BOTHYTOCTb.

[Ipaxtuyeckas padora Ne 31. "Iloctpoenue rpaguxo pyHKIHHA"

[IpoBOIUTH HCCIIEIOBAHUS M CTPOUTH I'paMKU MHOTOUJICHOB

BrinonHenue 3a1anmii Ha ucciaeoBaHne (PyHKIUHM [0 JaHHOMY aJITOPUTMY; TOCTPOEHHE IpaUKOBPYHKINI
[IpakTuyeckas padota Ne 32. "MccnenoBanue ¢pyHKIMN U mocTpoeHue ux rpaduxos. VccienoBannepyHkuuit
10 U3YYEHHOMY aJIropuTMy. BrinonHeHue 3a1anuii Ha uccaenoBaHue GyHKIMU U TOCTpoeHuerpaduxka.
[IpodeccroHabHO-OPHEHTUPOBAHHOE COJIEpI)KAHUE (COIepP KaHNUEe TIPUKIIATHOTO MOTYJIS)

[Ipaktuuyeckass pabGora Ne33". "HaxoxpaeHue HamOONBIIET0O W HAMMEHBIIETO 3HAYEHUS (QYHKUUHU
HanpoMexyTke."

HaxoauTe Hanbosbliee 1 HaMMEHbIIee 3HaUeHUs PYHKIUH, HEIPEPHIBHON Ha MTPOMEKYTKE;

Pemate Hecno)KHbIE MPUKIIAJHBIC 33a4d HA HAXOX/JICHUE HAWOOJBIINX W HAMMEHBIINX 3HAaUYE€HUHpealbHBIX
BEJIMYUH.

BrimonHenue 3a1aHuii Ha HaX0XKJIeHHE HAaNOOJIBIIET0 ¥ HANMEHBIIETO 3HAUYCHHS (DYHKITIH

[Ipaktrueckas pabota Ne34". "HaxokaeHne HanOOJbIIEro U HAMMEHBIIIETO 3HAYCHUS (DYHKIIMH HaoTpe3Ke."
Haxoauths Hanbomnblee 1 HauMeHbIIee 3HaUYeHUS (PYHKIMH, HEMTPEPHIBHON Ha OTPE3KE.

Pemats npuknaaHble 3a1a4M Ha HAXOXKJIEHHE HAUOOIBIINX M HAMMEHBIITNX 3HAYEHUN pealbHbIX BETUYHH.
Brinonnenue 3aganuii Ha HAaXOXKJIEHHE HaUOOBIIETO U HAUMEHBIIIETO 3HaUeHUs QYHKIIUU Ha OTPE3KeE.




[Tpaktrueckas padora Ne35. "Haxoxxnenue nepBoodpazHoi GpyHkimun"

HaxoauTe HeompeneneHHble HHTErpaybl, CBOJAIIMECS K TaOJMYHBIM C IOMOILIBIO OCHOBHBIX CBOMCTB
UIIPOCTEHUININX TTPeoOpa30BaHUIA;

Bboiienste nepBooOpasHyto, y10BIETBOPSIONIYIO 33JaHHBIM HauyalbHbIM yCJIOBUSM

Haxoxaenue nepBoodpazHoil (PyHKIIMHU METOAOM HEIOCPEICTBEHHOIO MHTETPUPOBAHUS

u.llpaktuueckas pabota Ne 36. "Haxoxnenue nepsooOpa3Hoit pyHKIIMHU METOIOM MOACTaHOBKH'.

AnroputM  mpeoOpa3oBaHUS — MOABIHTEIPalNbHOM  (QyHKIMM, TpUBOJAIIEH K  TaONMYHOMY  BUAY.
BrinonHenue3ananuii Ha HaXoXAEHUE TEPBOOOPa3HON (GYHKIIUU METOIOM IOJICTAHOBK

[IpakTnueckas pabora Ne37. "Boruncnenue OIPEEIEHHOTO UHTErpaa METOJIOM
HEINOCPEACTBEHHOTOMHTETPUPOBaHUs"

Bbraucnare onpeneneHHblii HHTErpall ¢ MOMOIIbI0 OCHOBHBIX CBOMCTB U (opMyJsl HetoToHa-JleiiOHmIa
Boinosinenue 3a/laHui Ha BBIYHCIICHUE OIPEEIEHHOTO UHTErpaa METOJIOM
HEIIOCPEACTBEHHOTOMHTETPUPOBAHUS

[IpodeccronanbHO-OpUEHTUPOBAHHOE CO/IEPKaHuUE (COJepKAHNE TPUKIIATHOTO MOTYJIs)

[IpakTuyeckas padora Ne38. "HaxoxxaeHue miomaaen miockux Guryp"

Bbraucnare miomaam miockux Guryp

BrimonHenue 3a1aHuii Ha BBIYMCICHNE TUIOMIAAEH TNIOCKUX UTyp

IIpaxkTuyeckas padora Ne39. "HaxoxxaeHue ruiomaaen miockux Guryp pa3amaHoro suaa"

MeToab! Hax0XIeHUS MJIOIIA U MIIOCKOH (PUTYpBI, TOJTy4eHHON MPU MOCTPOCHUH IPahUKOB.

BrinonHenue 3aannii Ha BEIYUCIICHHE TUTOMIA/IeH TUIOCKUX QUTyp

[Ipaxtuyeckas padora Ne40. "Mcnonp3oBaHue METOI0B MaTEMAaTHYECKOTO aHanu3a"

HaxonuTe HeompeneneHHblE HHTErpasbl, CBOJAIIMECS K TaOJMYHBIM C IOMOIIBIO OCHOBHBIX CBOMCTB
UIPOCTEUIINX NPeoOpa30BaHUL;

Briiensate nepBooOpasHyto, yA0BIETBOPSIONIYIO 3aJaHHBIM HaualbHBIM YCIOBHIM

BhINONMHUTE 331aHUS HA HAXOKJICHUE TIEpBOOOpa3HON (DyHKIIMU

[IpakTuueckoe 3ansarue Ne 41,

[ToBTOpEHNE y4eOHOT0 U MPAKTUYECKOT0 MaTepHala Mo U3y4eHHOI TeMe
Haxosxnenne npou3BojHON GYHKIIMK OJTHOW TTEPEMEHHOMN

Haxosxnenne nepBooOpa3Hoii (pyHKITUU OJTHON TIEPEeMEHHOM
[IpumeHeHne onpeeIeHHOro HHTerpaa

[IpakTuueckas pabora Ne 42.

" IIpuMeHeHue onpeaeaeHHoro nurerpana”

l'eomerpuueckuii  cMmbIcH  ompeneneHHOro  WHTerpana.  DPU3MYECKUHd  CMBICT  ONPEAETICHHOTO
uHTerpana.Beimonnenne 3a1anust Ha OINpeeieHue KOHKPETHBIX T€OMETPUIECKUX U (U3NYECKUX BEIWYHH C
IIOMOIIBIOOTIPEICIIEHHOTO UHTErpaa.




Tema 5. DneMeHTh KOMOMHATOPUKH, TEOpHs BeposTHOCTel u ctatuctuka (JIP I'B 6, JIP TB 2, JIP 3B 1,JIP
OxB 4, MP ITYVYJ BUJ 6, MP ITYVY ]l Pcr 1 PYVY ] Ck 4, I1P6 7, I1p6 8, I1p6 12, [1p6 14, I1Py 4, I1Py12,
[Py 13, 1IPy 19)

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COIEpKaHUE (CoIepKaHUE TIPUKITATHOTO MOTYJIS)

[IpakTrueckas padota Ne 43. "DeMeHTHI TEOPUU BEPOSTHOCTEH"

OneHuBaTh MO OTHOCUTENBLHOM YaCTOTE COOBITUS €r0 BEPOSATHOCTh, U HA00OPOT;

[TogcuuThiBaTh BEPOATHOCTH COOBITHS, IMOJIb3YACHh KIACCHUECKHM ONpEICIICHHEM BEPOSTHOCTU U
UCHOJIB3YSPOCTEIIINEe KOMOMHATOPHBIE CXEMBIL;

BolyncnaTe  BEPOSTHOCTM ~ CYMMBl ~ HECOBMECTHBIX  COOBITHM,  MPOU3BEACHHUS  HECOBMECTHBIX
COOBITHIA, TPOU3BEICHUS] HE3aBUCUMBIX COOBITHIA.

Pemenne koMOMHATOPHBIX 337a4 PelieHue 3aa4d Ha onpeiesieHHe BEPOSITHOCTH COOBITHS

[Tpaktrueckas padota Ne 44. "BpraucieHue XxapakTepUCTHK CITyIaiHBIX BETMYHH".

MeTo/1bl IOTy4YeHHsI TaHHBIX O CIy4YyallHOW BETMYMHE U CIocoObl ux odopmieHus. BrimonHenue 3agaHuitHa
ONpeJIeJICHUE MaTEMAaTUYECKOTIO 0KUIAHMS, TUCTIEPCUH, CPETHETO KBAIPATUYHOTO CIIyYaiHOWBEIIMYMNHBI
[IpodeccronanbHO-OpHEHTUPOBAHHOE COJIEpIKAHUE (COIep KaHNe TPUKIIATHOTO MOYJIS)

[Ipaktuueckas padora Ne45. "KomOuHaTopuKa, CTAaTUCTUKA U TEOPUS BEpOsITHOCTEH"

OrneHuBaTh MO OTHOCUTENBHOM YaCTOTE COOBITHS €r0 BEPOSATHOCTh, U HA00OPOT;

[TogcunThiBaTh BEPOATHOCTH COOBITHS, TMONB3YACH KIACCHUYECKHM OMpEICIICHHEM BEPOSTHOCTH U
UCTIONB3YSPOCTENIIINEe KOMOMHATOPHBIE CXEMBIL;

BolyncnaTe  BEPOSTHOCTM  CYMMBI ~ HECOBMECTHBIX  COOBITHI,  MPOU3BEACHHUS  HECOBMECTHBIX
COOBITHIA, TPOU3BEICHUS] HE3aBUCUMBIX COOBITHIA.

Peienue 3a1au Ha onpeeeHUe CTATUCTUUECKUX MMapaMeTpoB

[IpakTuyeckas padora Ne 46.

[Ipumenenre MaTeMaTUYeCKUX MMOHATUI. BbINOIHEeHEe 3a1aHNil Ha:

ONpeJIETICHUE CKOPOCTU U YCKOPEHUS IBUKEHUS;

ONpeNIeJICHUEe MaKCUMAJIbHBIX M MHUHHUMAJIBHBIX pPa3MEpPOB KOHKPETHOW BEJIUYMHBI, BBIYMCIICHHE
IIOIIAEH3a/IaHHbIX YYaCTKOB.




Tema 6. IIpsimbie u mnockoctu B npoctpanctee ( JIP IHB 2,JIP OB 1, JIP ®B 1, JIP OB 2, JIP IIHII 1,MP
YV BJIJ 3, MP ITYVY ] PcU 4, T1p61, I1p6 9, I1p6 14, I1Py 1, ITPy 14, ITPy 15, I1Py 16)

[Ipaktuueckass paGora Ne 47. Axcuombl crtepeomeTpud. (OCHOBHBIE TMOHSTHS  CTEPEOMETPUHU.
I'paduueckoenpencraBieHne yciaoBus 3a1a4u. Beinenenne 21eMeHTOB B YCIIOBHUAX 3a/1a4l, HEOOXOIUMBIX JIJIS
eepelieHus. BeimomHenre 3a1annii Ha UCIIOIb30BaHUE aKCUOM CTEPEOMETPHUH U CIICJICTBUS U3 HUX.
[IpakTrueckas padota Ne 48. "3amaun Ha mapaJIETLHOCTh MPSAMBIX B IPOCTpPaHCTBE"

VYcranaBnmuBaTh B MPOCTPAHCTBE  MAPAUIEIBHOCTh  NPSIMBIX, TPSMOH W TJIOCKOCTH,  JIBYX
IUIOCKOCTEH,UCI0IIb3Y S MPU3HAKK U OCHOBHBIE TEOPEMBI O MapaIEIbHOCTH

Pemenue 3anay Ha onpe/eneHrne B3aMMHOT'O PACIlOIOKEHUS MIPSIMBIX B IPOCTPAHCTBE

[Toctpoenue ceuenuit

[Ipaktrueckas pabota Ne 49. "3agaun Ha mapaywIeIbHOCTh TUIOCKOCTEH"

VYcraHaBnuBath B MPOCTPAHCTBE  MApAJJICNIBHOCTh  MPSAMBIX, NOPSIMOM M IUIOCKOCTH,  JBYX
IUIOCKOCTEH, UCIIOIb3Y S MTPU3HAKU U OCHOBHBIE TEOPEMBI O MAPAIIICIIBHOCTH.

Pemenue 3aga4 Ha mapaieIbHOCTh TIIOCKOCTEN

[IpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPKaHUE (COAEPIKaHUE MMPUKIIATHOTO MOTYJIs)

[IpakTrueckas padota Ne 50.. "3amaun Ha MOHATHS TETPAdP U Mapauienenunesn”

BoruncnsaTe 35eMeHThl TeTpaspa U napajieienune/a.

Pemenue 3a1ay Ha onpe/eneHrne XapakTepUCTUK TeTpadipa U napajuieNenumnea.

[Ipaktrueckass pabora Ne 51. "[loctpoenme cedenuit". Buapl cedeHuid. ANTOPUTM TOCTPOCHUS
ceueHuil. BeimomHeHne 3a1aHuii Ha MOCTPOEHUE CEYEHUI pa3TUYHOro BUIA.

[IpakTrueckas padota Ne 52. "3amaun Ha mapaIeIbHOCTh MPSMBIX M TUIOCKOCTEH B MMPOCTpaHCTBE"
VYcraHaBnuBaTh B MPOCTPAHCTBE  MApAJIEIBHOCTh  MPSAMBIX, NOPSIMOM M IUIOCKOCTH,  JBYX
IUIOCKOCTEH, UCIIONIb3Y S MTPU3HAKU U OCHOBHBIE TEOPEMBI O MAPAITICIILHOCTH.

Pemenue 3a1a4y Ha onpe/ieieHre B3aMMHOTO PACTIONIOKEHUSI MIPSMBIX U IIIOCKOCTEN B IPOCTPAHCTBE
ITocTpoeHue ceueHuit

[IpakTuueckas padora Ne 53. "3agaun Ha nepHEHAUKYIIPHOCTD NPSAMBIX U TIOCKOCTEN"

[IpumeHsATh TpU3HAK NEPIEHIUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOPEMY O TpeX MEepHeHIUuKYIsIpax
JUISIBBIYMCIIEHUS YTJIOB U PACCTOSIHUM B MPOCTPAHCTBE.

Pemenue 3a1ay Ha onpeieneHre B3aMMHOTO PACIIONIOKEHUSI TPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
[IpakTuueckas padora Ne 54. "3agaun Ha NEpHIEHAUKYISIPHOCTh MEKIY MPSIMON U TIOCKOCTHIO"

[IpumeHsTh NpU3HAK NEPIEHIUKYJISIPHOCTU MPSAMOM M IUIOCKOCTH, TEOPEMY O TpeX MEepHeHIUKYIsIpax
JUISIBBIYMCIICHUS YTJIOB U PACCTOSIHUM B MPOCTPAHCTBE.

Pemenue 3a1ay Ha TeopeMy O Tpex MEPHEHAUKYISIPAX

[IpakTuueckas padora Ne 55. "[Ipu3zHak nepneHAUKYISIPHOCTH MPSAMOM U MIIOCKOCTH".

[IppuMeHeHne TNpU3HAKOB W CBOWCTB  pACIIOJIOKEHUs MpsAMBIX M IUIockocTed. Iloctpoenme wu
HaXO0X/JCHUE3JIEMEHTOB B YCIOBHUSX 33/Ja4W,JalOlIUX BO3MOXKHOCTh IPUMEHEHHUS TEOpeMbl O Tpex
NEPHeHIUKYISIpax/ Al peuieHusl 3ajayd. BeinonHeHue 3aaHuii Ha TPUMEHEHHE TEOpPEeMbl O Tpex
HEePIEeHIUKYIIIpaXx.

[Ipaktrueckass pa6ora Ne  56. Yrom wmexay mnpsaMol M INIOCKOCTHIO. IlpaBmia HaxoxaeHus yria
MEXIYNPSIMON M IJIOCKOCThIO. lIpoBeneHHe HEOOXOOUMBIX IOCTPOCHHE JUIsl OIpPENENIEHUS JMHEHHOro
yIIaJABYIPaHHOTO  yria.  BelmosHeHume — 3ajaHMid  HA  JOKA3aTEJIbCTBO  NEPHEHAMKYJISIPHOCTH
IUTIOCKOCTEW; BBIYUCIICHNE BEIMUMHBI TMHEWHOTO yIIa JBYTPAaHHOIO yria.

[Ipaktrueckas pabora Ne 57. "Pemenue 3amaq"

Bbrancnare 1 u300paxkatb OCHOBHBIE JJIEMEHTHI.

Penienue 3a1a4 Ha MOHATHE MPSIMOYTOJIBHOIO MTApAJUICICITUIIENA




Tema 7. Muororpannuku (JIP I'B 6, JIP IIB 1, JIP TB 1,JIP OB 3, JIP IIHIT1 2, MP ITYYJ BUJ 6, PYYJIC k
2, TP 610, ITp6 11, IIp6 12, I1p6 14, TPy 14, ITPy 15, ITPy 16, I1Py 19)

[IpakTuyeckas padora Ne 58. "IIpu3Ma 1 ee OCHOBHBIE XapaKTEePUCTUKH'".

Bbruncnare 1 u300paxkaTh OCHOBHBIE 3JIEMEHTHI MPSAMBIX ITPU3M

Pemenue 3anay Ha onpeeeHne IO IOBEPXHOCTH TIPU3MBI,

Pemienue 3a1a4 Ha onpeneneHre 00bemMa MpU3Mbl

[Ipaktuyeckass pabGora Ne 59. " Bunel npusm".". Buabl npusM H  HUX OCHOBHBIE 3JIEMEHTHI.
BrinonHenuesaganuii Ha ONpeAeIEHUE JIEMEHTOB ITPU3MBL.

[IpakTuyeckas padora Ne 60. "3agaun Ha NOHATHE MUPAMUIBI"

Bbrancnare 1 n300pakatb OCHOBHBIE 3JIEMEHTBI MHPAMUIL.

Pemenue 3anau Ha onpeeseHre IIOMIA 1 IOBEPXHOCTH PAaBUIbHON UpaMUIa

Pemienue 3a1a4 Ha onpeneneHre o0bemMa MpaBUIbHON MUPaMUIbI

[Ipaktrueckass pabora Ne  61. "Bumet nwmpamupn"'. Buabl mnmpamMunx W HUX  OCHOBHBIE
XapaKTepUCTUKU.BhINoNHeHne 3aaHuii Ha BBHIYHMCICHHNE OCHOBHBIX XapaKTEPUCTUK MUPAMUIbI MO YCIOBHIO
3a/lauH.

[IpodeccronabHO-OPHUEHTUPOBAHHOE COJIEpKaHUE (COIep KaHNe TPUKIIATHOTO MOYJIS)

[Ipaktrueckas padota Ne 62. "3amaun Ha TOHATHE TIPABUIHHBIC MHOTOTPAaHHUKH"

Boruncnate u  u300pakaTb OCHOBHBIE SJEMEHTHI MPSIMBIX MPHU3M, NUPAMUI; CTPOUTH MPOCTEUIINE
CCUYECHHUSAMHOTOIPAaHHUKOB; BBIUUCIATH U U300pakaTh OCHOBHBIE JIEMEHTHI.

Pemenue 3a1ay Ha onpe/eneHre Ionia i NOBEPXHOCTH U 00beMa MPaBUIBHBIX MHOTOTPAHHUKOB

Tema 8. Koopaunats! u Bektopsr (JIP I'B 1, JIP IHB 2, JIP TB 3, JIP 3xB 2, JIP IIHIT 2, MP ITYY 1l BU/I3,
MP ITYVY ] BJIJ] 2, TPy 16, I1P6 13, I1P6 14, 1Py 17, T1Py 19)

[Ipaktrueckas padora Ne 63.. "JleiicTBus ¢ BekTopamu"

OtknanpiBaTh BEKTOp OT JaHHOM Toukd. Ilonmb3oBaThbes MpaBWIaMH CTPOUTH CyMMY, pPa3HOCTb
BEKTOPOB,BEKTOD, MOTYYAIOMIMICA NMPU YMHOXKEHUH BEKTOpa Ha 4ucio. [IpuMeHATbh BEKTOpHI K PEIICHUIO
3ajad.

Pemenue 3a1ay Ha MOCTPOEHHE BEKTOPOB

Pemenue 3aga4 Ha 1€MCTBUS C BEKTOpamMu

[IpakTtuueckas padora Ne 64. "KommnHeapHble M KOMIUIAaHapHBIC BEKTOpa'". YCIOBHE KOJUIMHEAPHOCTH
UKOMIUIAHAPHOCTU  BEKTOpOB.  BpimoiHeHwe — 3ajaHuii  Ha  HaxOXKJEHHE  KOJUIMHEApPHBIX U
KOMIUTIAHAPHBIXBEKTOPOB 1O YCIOBUIO 3aJa4H.

[IpakTrueckas padota Ne 65.. "MeTo1 KOOpIUHAT B MPOCTPAHCTBE"

Pemats npocreiinye 3a1a4u B KOOPAUHATAX U UCHOIB30BaTh UX MPH PEIICHUU O0sIee CI0XKHBIX 3aau.
Pemenue 3a1ay Ha HaXOXKACHUE KOOPJMHAT BEKTOPA, 3aIaHHOT0 KOOPIMHATAMH Havyaia u KOHIa

Pemenue 3a1ay Ha HaXOXKACHHUE UTMHBI BEKTOpa

Pemienue 3a1ay Ha Ha J10Ka3aTENBCTBO KOJUIMHEAPHOCTH BEKTOPOB

ITpodeccronanbHO-OpUEHTHPOBAHHOE COJIEPKAHUE (COAEPKAHNE IPUKIIAJHOTO MOJTYJIs)
[IpakTuueckas padora Ne 66.. "[IpumeHeHre ckaasipHOrO MPOU3BEIEHUS BEKTOPOB"
Brrancienue ckansipHOTO MPOU3BEICHUS BEKTOPOB

Brrancienue yria Mexay BEKTOpaMu

Pewenne TpeyronbHUKOB




Tema 9. Tena u noBepxnoctu Bpaienus (JIP I'B 6, JIP ®B 2, JIP 9B 1, JIP TB 4, JIP kB 3, JIP UHII 3,MP
nyyabsua 6, MP ITYVY ] PcU 3, KYY C/1 4, T1P6 10, ITP6 11, TTIP6 12, [1Py 14, ITPy 15, ITPy 16,ITPy19)
[IpakTuyeckast pabora Ne 67. "3agaun Ha NOHATHE HMIIAHAPA"

Brraucnare 1 n300pakaTb OCHOBHBIE SJIEMEHTHI MPSIMBIX KPYTOBBIX IIMJIMH/PA.

Pemenue 3a1ay Ha onpeesneHrne napaMeTpoB HUIMHIpa

[IpodeccroHanbsHO-OPUEHTUPOBAHHOE CO/IEPIKaHue (COepKaHNE TPUKIIATHOTO MOTYJIs )

[Ipaktrueckas padota Ne 68. "3amaun Ha MOHATHE KOHYCcA"

Beruncnare u m300pakaTb  OCHOBHBIE — 3JIEMEHTHI; HaXoIuTh 00BEM KOHyCa; HAaXOJWUTh
IIOIIAIUIIOBEPXHOCTEN KOHYyCa

Pemrenue 3a1a4 Ha BRIYHCIICHHE TUTOMIAIeH 1 00BEMOB KOHYCa

[IpakTuueckas padora Ne 69. "Buabl koHycoB".

Bugsl KOHYCOB M HMX OCHOBHBIE XapakTepucThku. OmnpeneneHHe W MOCTPOSHHE  OCHOBHBIX
XapaKTePUCTHKKOHYCA. BhIMOIHEHNE 3ajaHmii Ha TOCTPOEHUE U BBIYUCIICHHE TApaMEeTPOB KOHYCa, YKa3aHHBIX
B YCJIOBUHU3aJ]auH.

[Ipaktrueckas pabota Ne 70. "3amaun Ha moHsiTHE chephl U mapa"

Ctpouth mpOCTEHIINE CEUCHHS;, BBIYHCIATH IUIOMIATNM JTUX CEUCHHH. BBIYUCIATH W HM300paarh
OCHOBHBIE3JIEMEHTHI 111apa; HAXOAUTh O0BEM Iapa; HAXOJUTh IJIONIAb IOBEPXHOCTH LIapa.

Pemenue 3aiay Ha onpeeneHre napaMeTpoB chepsl U mmapa

[IpakTrueckas 71.

"Cpepa u map" OcHOBHble XapakTepucTUku cdepsl u Mmapa. lloctpoenue cedenuit cdepbl u
nrapa.BeInoHeHne 3a1aHi Ha BBIYHCIICHUE XapaKTEPUCTHK, YKa3aHHBIX B YCIOBUH 3aIa4H.

Tema 10. Ucnonb3oBanue matrematuueckux noustuit (JIP I'B 6, JIP I1B 1, JIP IHB 2, JIP ®B 1, JIP TB 3,JIP
OkB 1, JIP UHIT 2, MP ITYY ] BJIJ] 5, MP ITYY ] BUJ 7, MP ITY VY] PcU 2, T1P6 1, ITP6 7, ITP6 9,I1P6 10,
I1P6 11, ITP6 12, [1P614, IIPy 1, ITPy.7, ITPy 9, I1Py 10, IIpy 12, [1Py 15, ITPy 16, [Py 18, ITPy19)
[Mpaktuueckas padora Ne 72. "Bunsr ypaBHeHuit" CriocoObl MpeoOpa30BaHUs M BBIYUCICHUSANTCOPAMUECKUX
BbIpaXCHUI. BUIbI ypaBHEHUI U METOJbl UX pELICHUs. BhINOIHEHNE 3aJaHNI HA:BBIYMCICHUE BBIPAXKEHUI,
cofepxKamx apupMEeTHYECKH KOpEHb; YNPOIICHHE BBIPAKEHHUH, COACPIKALIMXCTENEHb C PAlMOHAIBHBIM
[I0OKAa3aTeJIeM: pEeLICHUE YPAaBHEHUI

[Ipaktnyeckass pabora Ne 73, "Bugsl HepaBeHCTB W MeToAbl uMX  pemeHuss".  Buabl
palMOHANBHBIX,[TOKA3aTENbHBIX U JOTapU(PMHUECKUX HEPABEHCTB M METOJAbl MX pelleHus. BrimonHeHnue
3a/IaHMI HapelIEeHUEe HEPaBEHCTB Pa3JInNYHOroO BUIA

[Ipaktuueckas pabora Ne 74. "Bprumcnenue npoueHTtoB". HaxoxaeHue mOpoleHTa OT 4ucia, 4uciaa o
€TrOMpoLEeHTY, (opMysa CIOXKHBIX TPOLEHTOB. BpIMONHEHWE 3aJaHMii Ha pacyeT NPOIEHTOB IO
YCIIOBHIO33/1a4H.

[Ipaktuyeckast padora Ne 75. "Bunsl reomerpudeckux ¢puryp". Buabl miockux Guryp u METOJbIBEIYMCICHUS
UX TMapaMeTpoB M IUIOmaned. Buabl mMpocTpaHCTBEHHBIX (UTYpP M METOJbI BBIUYMCICHUS HXIAPaMETPOB.
BrimonHeHue 3a1aHuii Ha pacyeT mapaMeTpoB (GUTyphl, YKa3aHHOM B yCIIOBHH 3a7Iauu.

[IpakTuueckas padora Ne 76. "MaremaTrueckue MOHITHS "

Brinonnenue 3aganuii Ha yueOHbIN MaTepuall, IpeIoKEHHbIN B 3aJaHUsIX U1 MoAroToBku K BIIP.




7.3.1. [IpuMepHBIE BOMPOCHI JIJIs1 CAMOCTOSATEIILHON TTOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. Ilpaktuyeckue 3aJaHusd MO NPEAMETYy [UId CaMOCTOATENbHOW MOJTOTOBKU K
3a4eTy/3K3aMeHy

7.3.3. [lepeueHnb KypcoBBIX paboT
He npenycmotpeno

7.4. DnexTpoHHOE MOPTGHOINO 00YHAIOIIETOCS
Marepuansl HE pa3MeIarTCs

7.5. Meroandeckre peKOMEH/IAIUH 10 BBITIOJIHEHUIO KOHTPOJIbHOM paboThl
He npenycmorpeno

7.6 Metoanueckre peKOMEHAINH 110 BBIMOJIHEHUIO KYPCOBOM pabOThI
He npenycmorpeno

8. OCOBEHHOCTHU OPI'AHU3AIINU OBPA3OBATEJIBHOI'O
MHPOLHECCA ITO ITIPEAMETY JIs1 JIMIY C OT'PAHUYEHHBIMU BO3SMOXHOCTAMUAU
310POBbs

Ilo 3aaenenuro cmyoenma

B nensix 70CTYNHOCTH OCBOEHHS IIPOrPaMMBbI JUIsl JIUL] ¢ OTPAHUUYEHHBIMUA BO3MOKHOCTSIMH 310POBbS
pu HeoOXOAMMOCTH Kadeipa oOecrieunBaeT CIeyONIe YCIOBUS:

- 0cOOBI¥ MOPSAZIOK OCBOCHHUS NPEIMETA, C YIETOM COCTOSHUS UX 3710POBbS;

- 3JIEKTPOHHbIE 00pa30BaTeNIbHbIE PECYPChI IO MpeIMETY B (hopMax, aanTUPOBAHHBIX K OTPAHUYCHUSIM
UX 310POBbS;

- W3y4yeHHE MpeaMeTa MO HHIAMBHIYaJbHOMY Y4eOHOMY IUIaHy (BHE 3aBHCHUMOCTU OT (OpPMBI
o0yueHus);

- DJEKTpOHHOe oOOydyeHHe M JUCTAaHLMOHHbIE O0pa3oBaTEIbHBIE TEXHOJOTHH, KOTOpHIE
peayCcMaTpUBaOT BO3SMOXHOCTH MpUeMa-nepeadyd HPOPMAalLKu B TOCTYIHBIX U HUX (hopMax.

- goctyn (yHaleHHBIH JIOCTYyH), K COBPEMEHHBIM MpO(ecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPbIX onpezaeneH PIT/L.

9. MEPEYEHb OCHOBHOM ¥ IONMOJJTHUTEJIbHON YYEBHOM JINTEPATYPBHI,
HEOBXO/JUMOM J1JIs1 OCBOEHUS ITPEJIMETA
Caiit 6udamorexu YpI'ly
http://lib.usue.ru/

OcHoBHasi JIuTEpaTypa:

2. Amamos 1. A., Konsrun FO. M., TkaueBa M. B., ®enopora H. E., [llabyana M.W. Anredpa
WHavama  Martemaruyeckoro  aHanmza. 10-11  kmaccel.  ba3oBbli W yrayOJeHHBIH — YpOBHH.
YyeOuuk[DnekTpoHHblil pecypc]:Yuebnuk. - MockBa: AO "UznatensctBo "IIpocBemenue", 2025. - 465 —
Pexxumpoctyna: https://znanium.com/catalog/product/2220137

3. Atanacsn JI. C., byry3os B. ®@., Kagomues C.b., ITo3usik 3. I'., Kucenesa JI.C. ['eomerpusi.
10-11knaccel.  basoBblii M yrinyOnéHHbI  ypoBHM [DJEeKTpOHHBIH  pecypc]:YueOHuk. - Mocksa:
AO"U3gatennpcTBO "[IpocBemenue", 2025. - 289 — Pexum
noctyna:https://znanium.com/catalog/product/2220140



4. Mepzmsax A.I'., Homuposckuii JI.A., TlonskoB B.M. Anre6pa. 10 kmacc. YrimyOneHHBbIH
ypOBeHb[ DNeKTpoHHBIA pecypc]:YueOnuk. - MockBa: AO "M3matensctBo "IIpocsemienue”, 2024. - 481 —
Pexxumpmoctyma: https://znanium.com/catalog/product/2174793

5. Mep3msak A.I'., Homuposckuii JI.A., IlomsskoB B.M., [Momonbckuit B.E. Aunrebpa. 11
KJacc. YTIIyOJIeHHBIH  ypOBeHb  [DNEeKTpOHHBIN  pecypc]:YueObnuk. - MockBa: AO "H3maTenbcTBO
"IIpocsemenue”,2024. - 417 — Pexxum gocryna: https://znanium.com/catalog/product/2174794

JonosHUTeILHAS JIUTEpPaTypa:

2. Jopodeera A. B. Marematuka. COopHHMK 3amad [DJIEKTPOHHBIN pecypc]:yueOHo-
npakThyeckoernocobue ans  cmo. -  Mocksa:  Opaiit, 2024. - 176 — Pexum ngoctymna:

3. I'mcun B. b., Kpemep H. III. MaTtemaruka. [IpaktukyM [ DIeKTpOHHBIH pecypc]:yueOHUK ams
crno.- Mocksa: FOpaiit, 2025. - 202 — Pexxum noctyma: https://urait.ru/bcode/562342

4. Mlunayes B. C., Tuxonos A. H. Maremartuka [ DIeKTpOHHBINA pecypc]:yICOHHK U TPAKTUKYM
msicnio. - Mocksa: FOpaiit, 2025. - 447 — Pexxum nocryna: https://urait.ru/bcode/560662

5. MaxkcumoBa O. JI. OcHOBBI MaTeMaTHUECKOrO aHalIM3a: HEPAaBEHCTBA U  OIICHKHU
[DnexkTponHsbliipecypc]:yueOHuK g cmo. - MockBa: FOpaiir, 2025. - 188 — Pexum npocryna:

10. MIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTUiA, BKJIIOYAS TEPEYEHB
JIMHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIIUNOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYHIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITPOLHECCA 11O NPEJIMETY
IlepeyeHb JUIIEH3NOHHOTO MPOTPAMMHOTIO O0ecTIeYeHNUs

Astra Linux Common Edition. Jloroop Ne0417-I10/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u Kontpakt Ne 35-Y/2018 ot 13.06.2018, Akt Noe YT213 ot 17.12.2018. Cpok neicTBHsI TUIIEH3UH
- 6e3 orpaHMYEHUS CPOKa.

Moi#tOduc cranmaprasii. Cornamenue Ne CK-281 ot 7 utons 2017. [lata 3akmouenus - 07.06.2017.
Cpoxk neiicTBUS JIULEH3UH - 0€3 OTpaHUYEHNUS CPOKa.

Ilepeyennb HH(pOpMALMOHHBIX CIPaBOYHBIX CHCTEM, pecypcoB HH(popMaMOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTH «AHTEepHeT»:



11. OMUCAHUE MATEPUAJIbHO-TEXHAYECKOM BA3bI, HEOBXOIUMOM JIJI
OCYHUIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA IO TIPEJIMETY

Peanmzanust yueOHOro mpenMeTa OCYIIECTBISETCS C HCIOJIB30BAHMEM MAaTepPHaIbHO-TEXHHYECKOU
6a3pl YpI'OVY, obecnieunBaroiiieil MpoBeIeHUE BCEX BUOB YUEOHBIX 3aHATUI U HAyUYHO-HUCCIIEI0BATEIbCKON U
CaMOCTOSITENIbHOM pabOThl 00yYaroIMXCs:

CrienuaibHBIC TTOMEIIECHUS MPEICTABIAIOT OO0 yueOHbIe ayUTOPUN JUTSI TIPOBEJACHHS BCEX BHUJIOB
3aHSTHIA, TPYIITIOBBIX U HHIUBUAYATHHBIX KOHCYJIBTAIHH, TEKYIIETO KOHTPOJIS U MPOMEKYTOTHON aTTECTAIIHH.

[Tomemenust yIsi CaMOCTOSATEIBLHON pabOThl 00YUYAIOIMIUXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOU C
BO3MOXKHOCTBIO TOAKIIOYeHUST K cetu "MuTepHer" u oOecmedeHHWEM JOCTynma B  JJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa3oBaTeNbHYIO cpexy Ypl DY,

Bce momereHnss YKOMITICKTOBAHBI CIICITHAIM3HPOBAHHON MEOCIbI0 U OCHAIECHBI MYJIbTHMEIUHHBIM
obopyoBaHrueM crienio0opyaoBaHueM (MHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHBIM, HHBIM KOMITBIOTEPHBIM),
JOCTYNIOM K MH(OPMAIMOHHO-ITOMCKOBBIM, CIIPABOYHO-IIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OHUOIMOTEUHBIM
cuctemaMm, 0a3aM JaHHBIX JEHCTBYIOIIErO 3aKOHOJATENbCTBA, HMHBIM HMH(DOPMAIMOHHBIM pecypcam
CITY KallTuMU JIJIs1 IPEJICTaBIECHUs YyueOHOM nH(MOpMaIuu O0JIBIIION ay IUTOPHUH.

Jnst mpoBeeHs 3aHSATUN JIGKIIMOHHOTO THUIA Mpe3eHTAllMu U JIpyrue yuyeOHO-HariasaHble 1mocolus,
o0ecrneunBaroIe TeMaTHYECKUE UILTIOCTPAIIIH.
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IIpunioxenne 1
K paboueii nporpamme
7.3.1. IIlpuMepHbIe BONPOCHI IUIs1 CAMOCTOSATEIbHOI MOATOTOBKH K 3K3aMeHY

Bonpocsl k 3x3ameny 1 cemectp
Anreopa

Kakyto posib urpaet maremaTuka B npopeccun?
Ponb MaTeMaTHKU A1 U3yUEHUS CMEXHBIX TUCIUIUINH
Kak nHaiitn 9acth oT uncna?
Kak nHaiitu yncno no ero yactu?
Kak HaliT¥ IPOLEHT OT YKcia U YUCIIO 110 €T0 MpOoLeHTaM?
Kakue ypaBHeHMs 1 HEpaBEHCTBA HAa3bIBAIOTCSI PABHOCUIIbHBIMU?
MeTtopl pelieHns: ypaBHEHUN 1 HEPABEHCTB
Kakue ypaBHeHMs Ha3bIBAIOTCSI UPPALUOHAIBHBIMU?
ANTOpUTM pELIEHUs] UPPALMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB
Kakoii kopenb Ha3bIBaeTcs apupmeTuyeckum?
Apudmerndeckuil KOpeHb HaTYpaJbHON CTENIEHH U €ro CBOMCTBa
CreneHs ¢ paloHaJIbHBIM [TOKA3aTEJIEM U €€ CBOWCTBA
[Toka3zarenbHas GyHKIMS €€ CBOMCTBA U rpaduk Juist a> 1.
ITokazaTenpHas ¢pyHkus ee cBoiicTBa M rpaduk mia 0 <a <1
Jlorapudmuueckas pynkuus, ee cBoiicta u rpaduk g a > 1
Jlorapudmuueckas pyHkuus, ee cBorcTBa U rpaduk 11 0 <a <1
Kakue ypaBHEHMs Ha3bIBAIOTCS 1I0KA3aTEIbHBIMUA?
Byl nokasarenbHbIX YpaBHEHHN
ANTOpPUTM pelIeHUs IOKa3aTENIbHBIX YPaBHEHUN
Kakue HepaBeHCTBa Ha3bIBAIOTCS MMOKA3aTEIbHBIMU?
ANTOpPUTM pEIIEHUS IOKa3aTENbHBIX HEPABEHCTB
[Tonsitue norapudma
OcHoBHOE Jorapu(pMuIecKoe TOXKIECTBO
CoiicTBa norapudmon
Kak 0003HauaeTcs qecaTUUHbIN Jorapudm U HaTypajibHbIH Jorapupm?
Kakne ypaBHeHHsI Ha3bIBaIOTCS JIoTapupMudecKumMu?
Bunsl norapudmMudeckux ypaBHeHUi
ANTopUTM peleHus JorapupMUIecKuX ypaBHEHUN
OnpeneneHne TPUTOHOMETPUUECKUX (DYyHKITHIA
Kakue HepaBeHCTBa Ha3bIBAOTCS JIOTaPUPMUUECKUMHU?
Bunsl norapudmMudeckux HepaBeHCTB
Kaxoit pa3aen MareMaTuku Ha3bIBa€TCS TPUTOHOMETPHUEH?
OnpeneneHre TPUTOHOMETPUUECKUX (DYyHKIIHIA
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
OcHoBHbIE (HOPMYIIBI TPUTOHOMETPUH
Bunbl TpHrOHOMETPUYECKUX YPABHEHUI
AJNrOpUTM peleHHst TPUIOHOMETPUYECKUX YPaBHEHUH

CpoiicTBa TpUrOHOMETpUYECKUX (DYHKUUN U UX TpaduKu

Bonpochl k 3k3aMeHy 2 cemecTp
Auredpa
Yrto Ha3pIBaeTCs npeneaoM GyHKIun?
Brraucnenue npeenoB GyHKIIUH ¢ TOMOIIBIO0 PACKPBITHS HEOMIPEICTICHHOCTEH.
Onpenenenre NpoOU3BOTHOM.
[Tpou3BoIHBIEC ATIEMEHTAPHBIX (PYHKITHIA.



5. [IpaBuna nuddepeHpoBanus.
6. Tabmuira mpon3BOIHBIX
7. I'eomeTpuueckuii CMbICIT TPOU3BOIHOM
8. MexaHn4eCcKnid CMBICI IIPOU3BOHOM.
9. YpaBHEHME KacaTeIbHOM.
10. Bospactanue u yObiBaHHE (QYHKIIHH.
11.  DkcrpemMyMmbl GyHKLIUH.
12.  Anroputm uccienoBaHusl GyHKIIMH Ha SKCTPEMYM
13.  IlpumeHeHHE TPOU3BOIHON K MOCTPOCHUIO IpaKOB (PyHKITHI
14.  Cxema nmoctpoeHus rpadpuxos
15. HawuOonbluee 1 HaUMeHblIIee 3HaUeHNE (PYHKIIMU Ha UHTEpBAJIE.
16.  HauOGospmiee u HanMEHbIIIEE 3HAYCHUE (PYHKITUU HA OTPE3KE.
17.  Anroput™m uccnenoBaHus GyHKIMM Ha HauOOJbIIee U HAMMEHbIIIEee 3HaUCHUEe
18  UYrto HazbpiBaeTcs nepBooOpasHON pyHKIUU?
19.  Yrto Ha3bpIBaeTCSI HEONPEAEIEHHBIM UHTETPAJIOM.
20.  CaoiicTBa HEOMPEIETECHHOTO HHTETpaja
21.  Talnwiia UHTETPAIOB.
22.  BpluucieHue HEONpeAEIeHHBIX HHTErPAJIOB METOIOM HEMOCPEICTBEHHOTO
MHTETPUPOBAHUS.
23.  BpluncneHue HEONpPeaEIeHHBIX HHTErPAIOB METOI0M ITOACTAHOBKH.
24.  OmnpeneseHHBIN HHTETpal.
25.  ®opmyna Herotona — JleitOHuna.
26. I'eomMeTpuYECKHI1 CMBICI ONIPEAEIEHHOIO HHTErpaia
27.  Bbruucnenue mwiomaaei ¢ MOMOIIbIO0 HHTErPAIOB.
28.  Kak HaiiTu yacTh OT yucna?
29.  Kak HaiiTi 4ncio no ero yactu?
30.  Kak HaliTu IpOLIEHT OT YKCIIa U YUCIIO MO €ro nporeHTam?
BeposiTHOCTB M CTATHCTHKA.
1.  YwucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MATEMATUYECKOE 0XKHMJIaHUE, TUCTIEPCUS
Y CTaHJIaPTHOE OTKJIOHEHHUE.
2. MaremaTnueckoe oxxujjaHue OMHApHOH CiTydyailHOM BETUYHHBI.
3. MaremaTnueckoe 0KUAAHUE CYyMMBI CIIy4alHBIX BEJIUYHH.
4.  MaremaTnueckoe oXuJaHue U Aucrepcus I 'eomeTpuueckoro 1 OMHOMHUAIBHOTO
pacnpeneseHusl.
5. 3akoH 0OJBIIUX YHCENT U eTr0 POJb B HAyKe, MPUPOE U OOIIECTBE.
6. Br160pouHBIif METOT UCCIIETOBAHHIA.
I'eomerpus
1. AKCHOMBI CTEPEOMETPHH.
2. Kakue npsiMpie B IpOCTpaHCTBE HAa3bIBAIOTCS MAapalIeIbHBIMU?
3. [Ipu3Hak napayieIbHOCTH MPSIMBIX B IIPOCTPAHCTBE
4. Kakue nnockocty Ha3bIBalOTCS NapaieabHbIMU?
5. ITpu3Hak napayuieaIbHOCTH INIOCKOCTEN
6. [Tpusma. Ilnomans NoIHON NOBEPXHOCTH, OOBEM.
7. Kak MoryT ObITh pacoyioskeHbl IpsSMbIE B IPOCTpaHCTBE?
8. Kak MoryT ObITh pacIoyioKeHbl III0CKOCTH?
0. [Tpuszma.
10. [Tnomaap MoJIHOM MOBEPXHOCTH MPU3MBI
11. O06BeM pU3MbI
12.  Iupamuna.



13.
14.

15

16.
17.
18.
19.
21.
22.
23.
24.
25.
26.
27.

[1nomans mMoJHOM MOBEPXHOCTU NTUPAMUIbI

O6beM nupaMuIsl

Humnaap.

[Inomane MoIHON MOBEPXHOCTH HMIMHAPA

O06beM uIHHIpa

Konyc.

[1nomans mMoIHOM MOBEPXHOCTU KOHYCa

O06Bem KoHYyCa

VYceuennslit konyc. [lnomane noiaHoi noBepxHocTu. OOBEM.
Cdepa. Ypasuenue cepsl. [Lnomaas moBepxHOCTH.
[Map. O6wem mapa.

DopMyJIbl T HAaXO0XKACHUS IJIOMAAEH IIOCKUX QUryp.
IToHsATHE BIMCAHHOW U OITUCAHHOM OKPYKHOCTH.
[ToHsiTHE BIMCAHHOTO U LIEHTPAJIBHOTO YTJIOB



IIpunoxenne 2
K padoyeii mporpamme

7.3.2. IlpakTH4yecKue 3aaHus N0 y4eOHOMY NpeAMeTy AJIsl CAMOCTOSITeIbHOM NMOATOTOBKH
K IK3aMeHY

e

B

1 cemecTp

Haiigure 3HaYeHne BhIpaKeHHs 6, 7 3,2=2,4.

Orser. 84

WBany Ky3pmuuy Hauncnena 3apadotnas miata 20 000 py6aeii. 13 31oii cymMMBI
BBIYUTACTCS HAJIOTHA JOX01bI hr3udeckux il B pazmepe 13%. Ckonbko pyoseit oH
HOJIyUYUT TOCJIE YIUIAThI IOJOXOJHOrO Hajgora?

Ortger. 17 400 pybneit

EI'D no ¢usuke caaBanu 25 BBITYCKHUKOB IIKOJIBI, YTO COCTABISAET TPETh OT OOIIEro
YKCJia BBITYCKHUKOB. CKOJIBKO BBIITYCKHUKOB 3TOM IIKOJIbI He CAABAJIM SK3aMEH 10
¢buzuke?

Otget. 50 BBITYCKHUKOB

[Tnomans 3emenb  (QepMepCcKOro  XO3dWCTBA, OTBEACHHBIX IMOJ  IMOCAIKY
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, COCTAaBIISIET 24 reKkrapa U paclpeiesieHa MEXIY
3€pHOBBIMU M OBOLIHBIMH KYJIETYpaMH B OTHOIIEHUH 5:3 cOOTBETCTBEHHO. CKOJIBKO
TeKTapoB 3aHUMAIOT OBOLIHbBIE KYJIbTYpbI?

Ortser. 9 rexrap

banouka iorypra croutr 14 py6neit 60 xoneek. Kakoe HauOoibliee KOIMYECTBO
0aHoYeK Horypra Mo>kHO Kynuth Ha 100 pyOGuneii?

Otger. 6 OaHOUEK

Kunorpamm mopkoBu crout 40 py6neit. Oner kynun 1 kr 600 r MmopkoBu. CKOJIBKO
pyOJel caaun oH ToJpKeH noxy4yuth co 100 pyOneit?

Otger. 36 pyOuneit

YcTaHOBUTE COOTBETCTBHE  MEXKAY  BEJIMYMHAMM M UX  BO3MOXKHBIMU
3HAYEHUSMU: K  KaXIOMYy  DBJIEMEHTY nepBoro  crosbna  moadepute
COOTBETCTBYIOIIIMKA  3JIEMEHT U3 BTOPOTo CTOJIOLA.

BEJIMYMNHBI 3HAYEH
ns
A Macca B3pOcCJIoro 4yejaoBeKa 1) 8T
b macca rpy30Boro aBToMoOMIIS 2) 5r
B macca kaurn 3) 65«kr
I  macca myroBuisl 4) 300r

TabIUIE  TIOJ Ka)K 101 OYKBOH, COOTBETCTBYIOIIEH BEJIMYMHE, YKAKHUTE

HOMEpEE BO3MOXKHOIO 3HAYEHUS.

Alb| BT
3 ]1 |4 |2

9. CrpowurenbHas GupMa IUIaHUPYeT KynmuTh 70 M> MEHOGIOKOB Y OJHOTO M3 TPEX

nocTaBIIUKOB.L{eHBI ¥ YCITOBHUS JOCTaBKU MTPUBEICHBI B TAOIHUIIE.

Croumo CrouMocT

ITocraBig CTh b JlonmoTHUTEIbHEIE

UK IIeEH00JI0 JIOCTaBKHU YCIIOBHUS




KOB (py6.)
(py6.3a 1 M%)
A 2600 10 000 Her
b 2800 8000 [Ipu 3akaze ToBapa Ha cymmy cBbime 150
000py6neit nocraBka OecruiaTHas
B 2700 8000 IIpu 3aka3ze ToBapa Ha cymmy cBbiiie 200
000py0Oaelt JocTaBKa OecriaTHas

CkonbKo py0Jeil Hy>KHO 3aIUIaTUTh 3a CaMylo JICIEBYIO MOKYTIKY C JOCTaBKOM?
Otser. 192 000 py6ueit
10. Ha pucyHke *KMpHBIMH TOUKaMHM ITOKa3aHa [[eHa 0JI0Ba HA MOMEHT 3aKpbITHsI OUP>KEBBIX TOPTOB
BoBce paboune aHU ¢ 3 no 18 centsadps 2017 rona. [lo ropuzoHTaNM yKa3bIBalOTCS 4HCia
Mecsilia, IO BEPTUKAJIN — IleHa TOHHBI oyioBa B jojutapax CLHA. J{is HarfisaHOCTH KUpPHBIE
TOYKH HAa PUCYHKE COCAMHCHBI JIMHUSIMU.
Omnpeznenure MO PUCYHKY, KAKOT'O YHCIIA [IeHa 0JI0Ba HA MOMEHT 3aKpPbITHS TOProB BIICPBbIC

3a JaHHbINA nepuoa crana paBHa 14900 nomnapos CIIA 3a ToHHY.

15 200
15 100
15 000
14 900
14 800
14 700 {— [

14 600 ™~/

14 500 4

OtBert. 7 ceHTsI0ps
Korna kakas-au0ynp korika uaét no 3abopy, néc [lapuk, sxuBymmii B Oy1ke BO3Je 1oMa,
00s13aTenpHO JaeT. BoibepuTe yTBepKIeHUS, KOTOPbIE BEPHBI PU MPUBEIEHHOM yCIIOBUU.
1) Ecnu [llapuk He naeT, 3HAYUT, MO 3a00py UAET KOIIKA.

2) Ecnu lapuk MOTYMT, 3HAYUT, KOIIKA 110 3a00py HE UAET.

3) Ecnu o 3a6opy unét uépnas komka, [llapuk He maet

4) Ecnu mo 3a60py noiaér Oenas komika, [llapuk Oyaet masTs.

B oTBeTe 3anuimmnTe HOMepa BRIOPAHHBIX YTBEPKACHUN 0€3 MPOOENIOB, 3aMsAThIX U IPYTHX
JIOTIOTHUTEIbHBIX CUMBOJIOB.

11.

OrTBer. 2; 4.

3aganme 1.
(x—6)(x+1)<0 Ortser.x€(-1;6)
(4x-5)(2-x)=0 Ortser. x €[ 1,25;2]

[

2
3,
4.
5
6

x2-6x -7<0
ﬂ>

x+4 —

N

.\/_

N

3 436 7 1111215341718

TemaNel. [leiicTBuTeIbHBIE YK

Otser. x €[ -1; 7]

OTtBer. X € [ - 00; -4] U [ 1; + 0]

2
3l OtBer. x € (-4; 1) U (4; +0)

OtgerT. x € (-0; -2) U (2; 5)

x—4

2
x—4

<
x-5 0




3aganue 2.

Pemmmte ypaBHEeHUs:

D= x =3 DVx+2 =43-x

OrtBerT. -8 Ortser. 0,5

3)1- x =x+1 HA2x+5-Jx+6 =1,
Ortser. 0 Ortser. 10

3aganue 3.

1.YIpocTuTh BBIPAKEHUs: a) g/ yzj Otser. y? ; 6) g/a2 4/p* )ZOTBGT. a b’ ; .B)
6

?\/%}gzb Q  Orser.a?b; r) (\/; X/E) OtBer. a3 b 2.
4]

4
2.BbIYHMCIUTDB: 2) %+6\/272 - \/3\/6—4 Otser.3; 0) 3\/11- J57 ><3\/11+\/§ OtBer.4.

5

B) g/lzs w3t 2 Ortser.4,5. r)3 33 4418 >§/4l - Y4256  Otser.0,5.
45 8 2

117 - 33 x4/17 + 33 Otzer. 4

3
3. YIpocTUTH BhIpaKeHHe: %/ Va" + ?/3\/ a* 2 Orser. 2a 2.
(%]

Yxey? Wj OrgeT.0

3amanue 4.
1) 121%16.11 18 QOrger. 121  5) 3572.77%2:5%2 Orger. 875
11
6,5 /357,
2) % Ortger. 9. 6) (2 13222 4) Otser. V2
RN
5/ 2/ 3772
3) 579259  OrtBer. 5 7) 5 Ortger. 4
6
443728
4) 2 Oteer. 16 8)b%:b7-b? ecimub=04 Orser. 0,4
Tema 2. ®yHKIIUN
3amanuel.
1. Peumre ypasuenue 27 ' =81 OtBeT.X = %

2. Pemmre ypasuenne 0,257 =27 Orger. x =-2
3. Pemmte ypaBuerne 777 - 5% =98 Otser. x =2
4

. Pemmte ypaBuenne 9 +3 =437 Ortser. x=1; x =0.

3aganue 2. Pemuure HepaBeHcTBa

Sx-1 3x42 247 43x I - 1) ('53
1) 4% >16 2) 11 £121 3) 09 <¢—+
ed%¢
OrtBer. x <-5. OrtBer. X €[ -2; 0,5] OTtBeT. X € (- 00;1) U (3; +00)
.6
4) 0’54.\'+3 3 0,56,\'-1 5) 7,\-1-5,\~ < gig 6) 14.\—3 +X £196.
el o

Orser. x > 2. Ortger. x € (2; 3). Ortser. x € [-2; 1]



3aganue 3.

BoiumeauTs: a) 927 ;

|
6) 2log, 6- Elog1 400 +3log, /45 .
3 3 3
OrTBerT. 625. OrtBer. 4.
3ananue 4.

Pemmts ypasrenue: log, x° + log ;x =3 Ortser. x = 3.

Pewuts ypaBuenue: log, x =9log,, 8 - log, 4 Otser. x=2".

Pemuts ypaBuenue: log, x - 2log, x =9 OtBer. X =8

2

Pemuts ypaBrenue: log, x =2log 3 +4log,; 2 Ortser. x = 36

3aganue 5.
Pemmts norapudmudeckre HepaBeHCTBA

1. log,,x - log,(x- 2) <log,,» 2. logy,(x-5)£2

OtBer. x > 5,5
4. log,(5- 4x) <log;(x-1)
OTtBer. x> 1,2

OtBer. x € (3; +0)
3. log,,,(2x+1)>-2
OrtBert. X <1,5

Tema 3. OCHOBBI TPHTOHOMETPHUH
3ananue 1.

J_—[OKaSaTB TOXACCTBA

| cos’a =(1— sina )><1+sina) cosa _l+sine

1- sina cosa

3. (sina - cosa )2 =1- sin2a 4. 2¢cos’ z- cos2z =1

5. cos’z-sin' z =cos2z 6. Sin 2z Z(sinz+cosz>2 -1

3ananue 2.
Haiinure coso, ecau sino @ 0,8 1 90wz B o M 180w .

Ortser. cos a= - 0,6.

2 cemecTp
Tema 4. Hauayia MaTeMaTH4YeCcKOro aHaJIn3a
3aganue 1.
Haiitu npenens! GpyHKIMH
1. lim(x? - 6x+5) 1. lim2=2
4x-2
x—1 x—4
Ortser. 0. Ortser. 5/14
e L o342
2. lim == 2. lim =X
x—s00 X — 8% x—oo X
Ortser. -1. Ortser. -1
. 3+x . x2—2x
3. lim 5 3. hmz—
x—-39-X x—-2 7
Ortser. 1/6. Ortser. -4.
. 2 . x4
4. lim 4. lim
x—0V 1+ x?-1 x4 Vx+5-3
Ortser. 2. OrtBer. 6.




3aganue 2. Haiitu npousBoanbie pyHKIUMH

4 6
=X 73 _ _0 2
1. y 5 7x° +9x — 12 L.y 1 105+8X 3
Ortser. y’=%-21x2+9. OtBer. y 27—x4+8
2 1 2
2. =9x +— — 2. y=2x3+—
Y ; Y 5x 2 3x .

Otger. y _9'T0 ol Otser. y = 6x 2 —+§
3. y=5G- 205 3 y= 3(+2J_
OtBer. y = — — 3—. OtBer. y =

\{LXT} 53\/? 3 \/_ 6 \/_
4. Y= -7- 4, V=24 _—

W A

5 =3 4

OtBer. y= —+ — OtBeT. y=—F— ——

X 3xx 2 5
5.
3ananmue 3.

Hanucatbh ypaBHeHHe KacaTe/bHOIA.
1.y =x*-7x+10 B Touke xo= 1. 2.y =x*- 2X B TOYKE Xo= 2.
Otger. y = -5x+9. OtBer. y =2x -4
1

3.y = x*+ 3X B TOUKe Xo= -2. 4.y =x- x°; x, =—.
OtBer.y =-x—4. Ortser. y = 0,25
3ananue 4.
1. Haiitn skcTpeMyMbl GyHKIMU y = X 3 — 9x. OtBeT. X = —V3- T. max; X =V3 —
T. min.
2. Haiitn skcTpeMyMbl QyHKImH y = X ° — 6x 2 + 9. Otser. x=0-T. max; X =4-T. min.
3. Haiigure Touku skcTpeMmyMa QyHKIUU: Y = x4*+x%+8. OtBer. X = \/75, X=- \/75; x=0.
4. Haiinure Touku sxkctpemyma GpyHkmun: y = x* +2 x 2 + 8. Otger. x = -1; x =1; x =0.
3ananme S.

1. Ha pucynke nzobpaxen rpapuk pynkuuu y = f(x), onpeneneHHon Ha uHTepBaie (—5; 5).
Haiigure konmdecTBO TOYEK, B KOTOPBIX KacareiabHas K TpaduKy (GYHKIMH MMapajijiesibHa
NPSIMON y = 6 WUJIM COBIA/IAET C HEM.



Ortser.4.

2. Ha pucynke nzobpaxen rpaduk pynkmun f(x) u kacarenbHast K 3TOMy rpaduky,
poBeAEHHAs B TOUKE X(. Haliaure 3HaueHue nponsBoaHoi GpyHkiuu f(x) B Touke Xo.

VA

Otsert. — 0,2
3. Ha pucynke uzo0paxén rpaduk ¢pyskuun y=f ( X) u kacarenbHas K HEMY B TOUKE C
abcruccoit xo. Haiimure 3HaueHne npon3BoaHON QyHKIMH f( X ) B TOUKE X,.



—O Xo QO 2 X

Ortser. 0,25.

4. Ha pucynke n3o0paxkeH rpaduk npousBoaHoi Gpynkuuu f(x), onpeneneHHoi Ha
untepBane (—10; 2). Haiiaure KoarmuecTBO TOYEK, B KOTOPHIX KacaTelbHast K rpaduky
¢ynkuuy f(x) napamiensHa npsaMoit y =—2x — 11 wiu coBnaznaer ¢ Hel.

VA
y=f(x) _
{ l\.
f \ 1
3 ¥ 4 1‘ >
—10 ) « s X
! “ ,.",/ b
“ y : I"._ .a",/ L%
y,
et \\/J

Ortser. 5.
5. Ha pucynke nzo6paxen rpadpuk ¢pynkiuu y=f (x), onpeneneHnoi Ha unrepnaie (-4; 9).
HaiinuTte KoauuecTBO TOYEK, B KOTOPBIX Nipou3BoaHas GpyHkiuu f (x) paHa 0.

[ AY L1 1]
y = flx)

o ™

\

I 2\ 1 l‘i\ ]
\

iy
b,

9 X

—t | 4| X ‘

K f b \

l | ‘[’
OrTBer. 4.

6. Ha pucynke nzo0pakeH rpaduk npou3BoaHou GpyHkiuu f(X), onpeaeneHHon Ha
untepBaine (-11; 3). Haiiaure nmpomexyTtku Bo3pactanus ¢pyHkuuu f(x). B oTsete
YKKUTE JUTHHY HauOOJIBIIETO U3 HUX.



Df I\ |, f

3
1l
‘\h

OrtBer. 6.

7. Ha pucynke uzo0paxkeH rpaduk npousBogHon GpyHkuuu f(x), onpeneneHHoi Ha
untepsaie (-10;14). Haiigure konmruecTBo Touek MmakcumyMa GyHkimu f(x),
MPUHAJIeKAIUX OTpe3Ky [-8;13].

r ; ! I y |
EEEEEEEEEEN AN
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3ananmue 7.

Haiigure miomanb Gurypsl, orpaHUI4eHHON TUHUSIMU
1. y=x>+2x+2 un y=x+4 Otser. 4,5.

2. y=4-x’uy =Xx+2  Orser. 4,5

Tema 5. D1eMeHTHI KOMOMHATOPHKH, TEOPHS BEPOSITHOCTEH H CTATHCTHKA



1. B cOopHuke OunetoB mo Ouonoruu Bcero 25 OuseroB. Tonbko B JOByX Oumierax
BCTpevaeTcsi Bompoc o rpubax. Ha skx3ameHe BBIMYCKHUKY JOCTa€Tcsi OAWH CIIy4alHO
BbIOpaHHBIN OuUeT U3 3Toro cOopHuka. Haiinure BeposSsTHOCTH TOrO, UTO B ATOM OuIieTe
OyZIeT BOImpoc o rpudax.

Otser. p=0,08

2. BeposatHOCTh TOro, 4TO MOTOp XOJOAMJIBHHKA HPOCITY>KUT Oomnee 1 roxa, paBHa
0,8,a BEpOsITHOCTH TOTO, YTO OH MPOCITYKUT OoJee 2 net, paBHa 0,6. KakoBa BEpOATHOCTH
TOT0, 4YTO MOTOP HPOCIY>KUT Oojee 1 roga, Ho He Gozee 2 net?

Otser. p =0,2.

3. B knacce 16 yuamuxcs, cpeau Hux asa apyra —Baaum n Cepreit. Yuammxcs
Clly4aiiHbIM 00pa3oM pa30uBaroT Ha 4 paBHbIe rpyImisl. Haliaure BepoSTHOCTH TOTO, UTO
Baaum u Cepreii okaxyTcsi B OJHOU TpyIIIIE.

OtBet: p=0,2

3agaHusl Ha IOBTOPEHHE
1. JauHblii  y4acTOK  UMEET bopmy MPSIMOYTOJIBHUKA CO CTOPOHaMU 25 METpPOB
u 30 MeTpoB. X0351H IJIaHUPYET OOHECTH €ro 3a00pOM U pa3AeIUTh TaKUM e 3a00poM
Ha JIBE€ YacCTH, OJIHA U3 KOTOPbIX UMeeT popMy KBaapaTa. Hailiiute cyMMapHyto JUIMHY
3abopa B MeTpax. OTBet. 135 mMeTpoB.
2. Kakoii yron (B rpagycax) o0pa3yloT MUHYTHasl 1 yacoBas cTpenku B 16:00?7

Ortsert. 120 °.

3. Ilnan mectHOCTH pa3OuT Ha kieTku. Kaxnmas
KJIeTKao0o03HauaeT kBajapaT 1 M < 1 m. Haligure
TJIOMIAh y4YacTKa, N300paXEHHOTO HA TUIaHE.
OTBer naiiTe B KBaIpaTHBIX METpax.

Otser. 12 M 2.

4. Bopna B cocye MWIMHAPUIECKONW POPMBI HAXOAUTCS HA YPOBHE >
h @ 80 cMm. Ha kakom ypoBHE OKa)KeTCsl BOJIa, €CJIH €€ TIEPEIIUTh
B JIpyrod MWIMHAPUYECKUM COCYHI, Yy KOTOPOro paauyc
OCHOBaHUS B 4 pa3za Ooibllie, 4eM y JaHHOTO?
OTBeT faliTe B CAHTUMETPaAX.

OTBeT. 5 cm.
5. Ha  xneruaroir  Oymare ¢
pasmepoM  kinetku 1< 1
n3o0paxeHna Tpamneuus. Haiinure \
JUIMHY CPEIHEW JMHUM DTOMU
TpaneIuu.
Ortser. 6.

Tema 8. KoopanHaThl 1 BeKTOPbI
3ananue 1.
1. Yro Ha3bIBaeTCs MPSIMOYTOIBHON CHCTEMOM KOOPAUHAT B IIPOCTPAHCTBE?
2. YeMmy paBHa JUTHHA BEKTODA, 3a1aHHOTO CBOMMH KOOPIAMHATAMI: @ { X, Y, Z}?



Ortger. |§| = fxz +y? +22

3. Kak HaliTu cKajsipHOE TPOU3BEACHUE BEKTOPOB: a {Xl,yl, Zl} 1 B {Xz,yZ, ’zz}?
OTBeT. 5) b= X1Vi+Y1Y21T212;

4. Bexropsr: a{-1;6;4}, B{2; — 1:3}, ¢{5;2; — 4}. HaiiTi KOOpIMHATEI BEKTOPA:
= a-38+2C.
Otser. d = (3;13; -13)

5. Kaxue 3 JaHHBIX BEKTOPOB KOJLTHHEapHH!: @ {— 2;3;5}, B{3; — 3:2}, ¢{6; - 9; — 15}.
Ortser. a || C.

6. Hansl Toukn : A (2;5;6) uB (3;4; —2) u C (1: — 3:4) . [loctpouts Tpeyronsauk ABC,
Haiti yron B, mnmuny meanansr AK.
Oter./ B =arccos 0,12; |AK| =6,7.

3amanue 2.

1. Kakue npsimble B IPOCTPAHCTBE HA3bIBAIOTCS NMEPIEHAUKYIIpHBIMU? Kak MOTyT OBITH
pacmoI0KeHbI IEPICHIUKYISIPHBIE IPSIMbIE B TPOCTPaHCTBE?

2. Yrto Ha3BIBAETCS YIJIOM MEXKIY MPSMON U TIOCKOCTHIO?

3. Kak HaliTu BenTM4YMHY JBYIPAHHOIO yria?

4. Yto Ha3bIBaeTCs MPOEKLMEH HAKIOHHOM Ha INIOCKOCTh?
Ko Bcem 3a1anusiM cies1aTh HeO0X0AMMbIe YePTeKH

5. 3amaua. B tpeyromsuuke ABC pano: yroa C =90 °. AC=6cm, AB = 10cm. Yepes
Bepiinny C nposeaena npsmas CK nepneHaukynsipHas K IIIOCKOCTH TPEYTOJIbHUKA
ABC, npuuem CK=6¢cm. Haiitu KB.
Otser. KB = 10 cMm.

3ananmue 3.

1. . BeluvcnuTh miomabs NoJHONW MOBEPXHOCTH MPABUIBHONM TPEYrOIbHONW MUPAMU/IBI, BCE
pebpa KOTOpoii paBHBI 4CM.
Otser. 16 V3cm?.

2. Bprancnautb 00beM MPaBUIBLHON YETHIPEXYTOJIBHON MUPAMHUIBI CO CTOPOHON OCHOBAHUS
paBHO 6 CM U BBICOTOI1 4 cM.
Otser. 48 cm’.

3. . Beiuncnuth miomaab NoJHON MOBEPXHOCTH MPABUILHON YETHIPEXYTOJIbHON MUPaMHUIbI
CO CTOPOHON OCHOBaHUS paBHOM 6 cM U anodeMoii paBHOI 3V3em.
Orser.36(1+V3) eM?.

4. BpUUCIUTD MJIOMIAAb TOJHON MOBEPXHOCTH MPABUIHLHOTO TETPasdpa, Bce pedpa
KOTOpOTO paBHBI 6 CM.
Otser. 36V 3cM?.

5. Haiinute 06beM npaBUIIbHON TPEYTOJIbHON MPU3MBI, €CITH CTOPOHA OCHOBAHHUS PaBHA 6
cM, a 6okoBOe pedpo 5V3 -~
Otsert. 27 cM’.

6. Bpruucnure 00beM NPSIMOYTOJIBLHOTO Napajlieenuneaa, UMEIOIIEro pa3Mep: 343 CM,
46 CM, 242 em.
Otser. 144cm’.

7. BplunMCIMTh IUIOMIAJb TOJHONW IOBEPXHOCTH MPSIMOYTOJIBHOIO Mapajuielenunena, B
OCHOBAHHUU KOTOPOTO JISKHUT KBAJPaT CO CTOPOHOM paBHOM 5 cM, a O0OKOBOE peOpo paBHO
6 cM.
Otser. 170 cm?.

8. BwuucauTh MWIIOMIAI TOTHOW MOBEPXHOCTH U 00BEM KyDa ¢ pedpoM paBHEIM 3 CM.
OrtBer. 54cm?, 27cm?

9. HaiitT 00beM NMpsIMOYTOJILHOTO MapaljieNienuIea CO CTOPOHAMH OCHOBAHUS 2CM U 3¢CM,

U BEICOTOM ScM.

Ul



Otser. 30cMm’.
3ananue 4.
1. Tlnomiaas ocHOBaHMs IMIKMHAPA paBHa 10p cm 2, BeicoTa paBHa 3 cM. Halitu 06bem
LHWIMH]pA.
Orser. 307tem?,
2. Haiit BBICOTY KOHYyCA, €CJIH IUIOMIAIb ET0 OCEBOTO CEUYEHHs PaBHa 61M 2, a IIOmaIb
OCHOBaHMs paBHa 97t 1M 2,
OtBeT. 21M.
3. 1llap nomyueH BpaleHHEM MONYKpyra miomanso 10p cM? Bokpyr quamerpa. Haiitn

00beM 1apa.
160

OTBerT. = 5 rtem?.
4. BplcoTa IMIMHPA PaBHA 6CM, a IJIOMIAAb €ro oceBoro cedeHus 60 cm 2. Haiitu 06bem
LMTHHIPA.

Ortser. 1507tem?.

5. Haiitu 06beM miapa, eciii pacCTOsIHUE OT LIEHTpa I1apa J0 IMIOCKOCTH CEUCHHS PaBHO
2cM, a paauyc CeYeHHsl paBeH J5em

Orset. 36 Tem?®.

6. OceBbIM ceUeHHEM LIWIMHIPA SIBISIETCA KBaapaT. Paguyc ocCHOBaHUS HUIMHIpA paBeH 3
cM. Haiitu o0beM nunuuapa.

Ortser.3671CM°.

7. Kaxk u3ameHuTcs 00beM 1apa, eciii €ro pajnyc yBEIUIUTh B 2 pa3a?

Otser. YBenuuutcs B § pas.

8. BrlcoTa nunMHIpa paBHa 4 cM, a IIIOIIAb ero oceBoro ceuenus 40 cm 2. Haiitu 00bem
HWIMH]pA.
Otser. 1007tem?

9. IIpsAMOyronbHBIN TPEYTOJIBbHUK C KaTeTaMu 23¢cM U 4CM BpaIlaeTcsi BOKPYT OOJIbILIEro

kateTa. Berancnuts 00beM 00pa30BaHHOTO MIPH STOM BpAIICHUH KOHYCA.
Otsert.122,711cM>.

10. Kak u3MeHuThCsI 00beM LHWIMHIPA, €CIU JUAMETpP €ro OCHOBAaHUS YBEIMYUTH B 2 pa3a, a
BBICOTY YMEHBIINUTH B 4 paza?
Ortsert. He nu3amenunrcs.

11. Beicora konyca paBHa 10 cM, oOpasytomas — 8§ cM. Haliti o6bem konyca.

Otser.1207tcMm?,

12. Beicota nununapa — 6¢m, paauyc — 3cM . Halinure muiomaas nogHONW NOBEPXHOCTU U
00beM UITUHIpA.
OrtBer. S4mem?; 54mtem?.

13. Jlano ypaBHenue chepsl: X 2 — 2x +y 2 + 6y + z2 — 4z = 11. Haiigure miomans cdhepbl u
o0beM mmapa.

Otser. 100mem?; 2L rren’.
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