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1. IOSACHUTEJIBHASA 3AIITMCKA

[MporpamMma 1o MareMaTHKE Ha YpPOBHE cpeaHero obmiero oOpasoBaHus paszpaborana Ha ocHoBe PI'OC COO c yderom
COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, IPEABSIBIAEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, W TPAJULIUA POCCHHCKOTO
oOpazoBanms. Peammsamms mporpaMMbl 1O MaTeMaThke OOECHEYMBAaeT  OBJAJCHHWEC  KIOYEBBIMH  KOMIIETCHIUSIMH,
COCTaBJSIIOIIMMH OCHOBY AJISI CAMOPA3BHTHSI M HENPEPBIBHOIO 0OOpa30BaHMS, IIEIOCTHOCTH OOLIEKYIBTYPHOTO, JIMYHOCTHOTO H
MI03HABATENbHOTO Pa3BUTHUS IMYHOCTH 0OYJaIOMIIXCA.

B mporpamMme mo mMaremMaTHKE YYTCHBI HJIEH U IOJIOKCHMS KOHIICTIIIMHM Pa3BUTHS MaTeMaTHYeckoro oOpa3oBaHMs B Poccuiickoii
denepanyiu. B coOTBeTCTBMHM € Ha3BaHWEM KOHLEMIMH, MaTeMaTHYeCKoe 00pa3oBaHHE JOJDKHO, B YaCTHOCTH, NPENOCTABISTH
KQKIOMY OOYyYaroIeMycss BO3MOXHOCTh [TOCTH)KCHHSI YPOBHS MaTeMaTHUYCCKUX 3HAHHM, HEOOXOIUMOIro sl JajbHeiIrei
YCTICITHOM JKM3HU B oOIiecTBe. IMEHHO Ha peleHue 3ToW 3a/1a4y HalleJIeHa IporpaMma o MareMaTiuke 0a30BOTo YpOBHSI.
MaremaTika - OHOPHBIA NMpEAMET Ui M3Y4EHHs CMEXKHBIX IUCHUIUIMH, YTO JiefaeT 0a30Byl0 MaTEeMaTH4ECKyl0 HOITOTOBKY
HEOOXOMMO.

[MpakTnyeckast IOJIE3HOCTH MaTEMAaTHKH OOYCIIOBIEHa HAIW4YMEM NPOCTPAHCTBEHHBIX (OPM, KOJIMYECTBEHHBIX OTHOUICHWH,
SKOHOMHYECKHX PACUeTOB; HEOOXOANMOCTHIO MAaTEMAaTHYECKUX 3HAHWH B IMOHWMAHWH NPHHIUIIOB YCTPOWCTBA W HCIIOJIB30BAHUS
COBPEMEHHOW TEXHHKH, BOCIPHATHS © HWHTEPIPETAlUs pa3HOOOpa3HOW CONMANBbHOH, DSKOHOMHYECKOH WH(pOpMAIHU;
MIPAaKTUYECKNX HIPHUEMOB TCOMETPUYECKUX H3MEPEHHH WM TOCTPOCHWH, YTeHUs MH(OpManuu, NMPEICTaBICHHOW B BUAE TaOIMII,
JIrarpaMM H TpaguKoB.

IIpuMeHeHne MaTEeMaTU4eCKOro CTWIIS MBIIIIEHUS, NPOSBILIOIIETOCS B ONPEIEICHHBIX YMCTBEHHBIX HAaBBIKAaX, NpHEMax W
METOJaX MBIIUICHUsST YelloBeKa, IIpolieccax o00O0OIIeHHs W KOHKPETH3allMM, aHallu3a M CUHTe3a, KiIacCuDUKauu |
crcTeMaTH3aliK, a0CTParnpoBaHUs U aHAJOTUH Kak (pOpMHPOBaHMM ANTOPUTMHUYECKOW KOMIOHEHTHI MBIIUICHHUS W BOCIIUTAHUH
yMEHHUH [eficTBOBaTh MO 3aJaHHBIM aJTOPUTMAaM, TO3BOJISIONIEH COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBAaTh HOBBHIE.
OOBeKThl MaTeMaTHYECKUX YMO3AKIIOUEHWH, NpaBHia MX KOHCTPYMPOBAaHHS PACKPHIBAIOT MEXaHHM3M JIOTMYECKUX MOCTPOEHHH,
CHOCOOCTBYIOT ~BBIpaOOTKe yMEHHMH (QOpMYIHUpOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKICHHS, TEM CaMbIM pPa3BHBAIOT
JIOTHUYECKOE MBIIIICHHE.

OOydeHne MaTeMaTuke Kak BO3MOXXHOCTb Pa3BHUTHS Y OOYYaIONIMXCS TOYHOH, PAIlMOHAJIBHOM M MH(POPMATHBHOW pEUH, YMEHUS
oTOMpaTh Hanbosee MOAXOISIINE A3BIKOBBIE, CHMBOJIMYECKUE, Ipaduieckne cpencTBa Ui BBIPAXKEHHS CYXICHUH W HAIIAJHOTO
UX MPEJCTaBICHUS.

OO1miee 3HAKOMCTBO C METOJaMHU TO3HAHUS JI€HCTBUTEIBHOCTH, NMPENCTABICHUE O MPEAMETE U METOAE MATEMATHKH, €r0 OTIHYHS
OT METONOB ECTECTBEHHBIX M TyMAaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX NPHMEHEHHS MAaTEeMaTHKU JUId PEIIEHUs HaydHbIX H
MIPUKITATHBIX 33729 KaK HC0OXOAUMBIH KOMIOHEHT 00IIel KyabTypHI.

[TpuoputeTHBIMU LENIMHA OOYYECHUSI MATEMATHKE B SBIISIFOTCS:

(dopMHpOBaHHE IIEHTPAJIbHBIX MAaTEMAaTHYECKUX NOHATHH (YMCiIO, BEIMYMHA, TeoMmerpuueckas Qurypa, nepeMeHHas,
BEPOSITHOCTh, ~ (YHKIMs), OOECIICUMBAIOIINX MNPEEMCTBEHHOCTh W IEPCHEKTHBHOCTh  MaTeMaTH4YecKoro  o0pa3oBaHuUs
00yJarOIIHNXCS;

MoJBe/IeHue OOYyJaromuXcsi Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHMIO B3aUMOCBS3HM MaTEMaTHKH W OKPYXKAloIIEro Mupa,
MTOHUMAHUE MaTEMAaTHKN KaK YacTH OOIIEH KyJIbTyphl YEIOBEUECTBA;

pa3BUTHE WHTEIUIEKTYaAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH 0Oydarommxcs, IO3HABATEIbHOM aKTUBHOCTH, HCCIIEIOBATEIBCKHX
YMEHHUH, KpUTHYHOCTH MBIIUIEHHS, HHTEPECAa K M3ydEHHIO MaTEMATHKHY;

(opMupoBaHne (YHKIMOHAIBHONW MaTEMAaTHYECKOW I'PaMOTHOCTH: YMEHHs paclio3HaBaTh MAaTEMAaTHUYECKHE ACIEKTHl B PEabHBIX
KU3HEHHBIX CHTYalUsX W TpPH M3Y4EHHM JPYrMX Y4eOHBIX IIPEIMETOB, IIPOSIBICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh WX Ha SI3bIKE MAaTeMaTHKd W CO3/1aBaTh MaTeMaTHYeCKUEe MOJICIH, IPHUMEHSTh OCBOCHHBIM MaTeMaTHYeCKHUid
amnmapat JUIs pPelIeHus IPaKTHKO-OPUEHTUPOBAHHBIX 3a7a4, HHTEPIPETHPOBATh U OI[CHUBATh MOIyICHHBIC PE3yIIbTaTHI.

2. MECTO YYEBHOI'O IPEJIMETA B CTPYKTYPE OBPA3OBATEJILHOU ITPOTI'PAMMBbBI

Hukn (pa3nen) OIT: | CO

VYueOHBIIT mpenMeT u3ydaercss B oOmeoOpazoBarensHoM Iukie ydeOHoro mimana OOIl CIIO na 6aze OCHOBHOTO 0OIIEro
00pa3oBaHus ¢ MOJy9eHHEM CpeTHEro o0mero oopa3oBaHusl.

3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEGHOI'O ITPEIMETA

OcBoenne cogepaxxanusi y4eOHOro npeaMera odecrnedynBaeT JOCTHKEHHEe 00y4al0IMMHUCS CIeyIOLIUX pe3yJbTATOB:

JIMYHOCTHBIE pe3yabTarhbl:

3.1.1 | B wactu Tpa’k1aHCKOTO BOCIIUTAHUS:

3.1.2|JIP TB 1 chopMHpPOBaHHOCTh TIPAKIAHCKOW IMO3UIIMKA OOYJAIOIIErOCsl KaK aKTMBHOTO W OTBETCTBEHHOTO UICHA
POCCHIICKOTO OOIIECTBa, MPEICTABICHUEC O MATEMATHYCCKAX OCHOBaX (DYHKIIMOHMPOBAHHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHUM, MPOLIEAYP TPAKIAHCKOTO 00IIECTBa (BBIOOPHI, OIIPOCHI U APYTOC);

3.1.3|JIP IT'B 6 ymeHue B3aUMOJEWUCTBOBATh C COIMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C WX (QYHKIUSAMH H
Ha3HAYCHHUEM;

3.1.4 | B yacT maTpHOTHIECKOTO BOCTIUTAHUS:

3.1.5|JIP IIB | copMHpOBaHHOCTh POCCHHCKON TPakKHAHCKONW HACHTHYHOCTH, YBOKEHHMS K IPOLUIOMY M HACTOSIIEMY
POCCHUICKOM MAaTeMAaTHUKU, LEHHOCTHOE OTHOUICHHE K JOCTWI)KEHUSIM POCCUMCKAX MAaTEMAaTUKOB U POCCUMCKOMN
MaTeMaTH4eCKO! IIKOJIbI, HCIOJIb30BaHNE STHX JOCTHKEHUH B IPYTHX HAyKaX, TEXHOJIOTHUSX, chepax SIKOHOMHUKH;

3.1.6 | B wactn 1yXxOBHO-HPAaBCTBEHHOTO BOCITUTAHHUS:

3.1.7 | JIP IHB 1 oco3HaHue JyXOBHBIX IIEHHOCTEW POCCUHCKOTO HAPOJa;




JIP IHB 2 chopMHpOBaHHOCTh HPAaBCTBEHHOTO CO3HAHMS, dTHYECKOTO MOBEICHHUS, CBS3aHHOTO C IMPAaKTHUYECKUM
IIPUMEHEHUEM JOCTUXKCHHHA HAayKu U JACATEIbHOCTBIO YUEHOTO, OCO3HAaHHE JIMYHOIO BKIaZa B IOCTPOCHUE
YCTOHYHBOTO OYIYINEro;

3.1.9

B gactu 3cTeTHYECKOTO BOCIIUTAHUS:

3.1.10

JIP 3B 1 oscrernueckoe OTHOILEHHWE K MHpY, BKIIOYAas SCTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, PELIeHUH, pacCykKA€HUH, BOCIPUUMYHUBOCTh K MATEMaTUYECKUM aCIeKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

3.1.11

B yactu ¢pu3HuecKoro BOCIIUTaHUS:

3.1.12

JIP ®B 1 chopMupoBaHHOCTh YMEHUsI IIPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpEcax 37J0pOBOrO M OE301acHOro
o0Opasa XM3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3JI0pPOBBIO (3110pPOBOE NHUTAaHWE, COATAHCHPOBAHHBIH PEXUM
3aHSATHH U OTABIXA, PEryisipHas (Pu3nyueckasi akKTHBHOCTD);

3.1.13

JIP ®B 2 ¢uznueckoe COBEPIICHCTBOBAHUE NP 3aHATHAX CIIOPTHBHO-03/I0POBUTEIBHON ACATEIBHOCTHIO;

3.1.14

B yactu TPYAOBOT'O BOCIIMTAHUA:

3.1.15

JIP TB 1 roTOBHOCTB K TPYLY, OCO3HAHIE IIEHHOCTH TPYIOIIO0HS;

3.1.16

JIP TB 3 wuHTepec K pa3nu4HbIM cepaM NpodecCHOHANBHOW MEeSATENbHOCTH, CBI3aHHBIM C MaTeMaTHKOH U ee
NPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyayiieidl mpodeccud M peaau30BbIBATh COOCTBEHHBIE
JKM3HEHHBIE IUIaHbl,

3.1.17

JIP TB 4 1OTOBHOCTB M CITOCOOHOCTH K MaTEeMaTHIECKOMY OOpa30BaHHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH
JKHU3HH, TOTOBHOCTD K aKTHBHOMY YYaCTHIO B PEIICHUH IIPAKTHYECKHUX 33/1a4 MaTeMAaTHYECKOW HAalIPaBIEHHOCTH;

3.1.18

B gactu 3K0II0rH4ecKoro BOCIIUTAHM:

3.1.19

JIP BxB 1 cdopMUpOBaHHOCTh DSKOJOTHYECKOH KYNbTYphl, TMOHUMAaHWE BIHWSHUS COIMATBLHO-YKOHOMHUYECKUX
MIPOIIECCOB HA COCTOSHHE IMPHUPOJHONW M COLMANBHOM Cpeibl, OCO3HAHUE IT00AJIBHOTO XapaKTepa SKOJOTHYECKUX
mpoOJieM, OPHUEHTALMSA HAa NPUMCHEHHE MATEMATHUCCKUX 3HAHWN Ui PEHICHUS 3a1ad B OOJaCTH OKpYyXKaroliei
Cpe/ibl, TUTAHUPOBAHUE MOCTYIKOB U OLIEHKH UX BO3MOKHBIX MOCIEACTBUHN JJIsl OKPYKAIOIIEH CPeIbl;

3.1.20

B gactu neanoctu HaY4YHOT'O ITO3HAHUSA:

3.1.21

JIP LIHIT 1 chopmupoBaHHOCT MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKd W
OOIIIECTBEHHOW MPAKTHKY, TOHHMMAaHWE MAaTEeMaTHYECKOH HayKd Kak c()epbl YeIOBEUYECKOHW NesTebHOCTH, ITAIOB ee
Pa3BUTHUS ¥ 3HAYMMOCTH ISl Pa3BUTHS LIUBHIIM3ALIUH;

3.1.22

JIP ITHIT 2 oBnaneHue sI3pIKOM MaTEeMAaTUKA U MAaTEMaTUYECKOH KyJIbTYpOil Kak CpeJICTBOM MO3HAHUS MUPA;

3.1.23

JIP JHIT 3 roTOBHOCTb OCYIIECTBIISITH TMPOEKTHYIO W HCCIEAOBATEIbCKYIO JEeATeNIbHOCTh HHIWBUIYaJIbHO W B
rpymIie.

MeTaHpeI[MeTHLIe 06pa3()BaTe.m,Hl,1e pe3yJabTarhbl:

3.2.1

OgnaieHne yHUBEPCAILHBIMH YueOHBIMH TI03HABaTeNbHbIMU AeiicTBusMu (MP T1/T):
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a) 6a30BBIC JIOTHYCCKUE JICHCTBUS:

323

- BBIABISITh M XapaKTepH30BaTh CYIICCTBEHHbIE IPU3HAKA MAaTEMATHYECKUX OOBEKTOB, IOHSTHH, OTHOIICHHUH
MEXIy THOHATHSAMH, (OPMYIHPOBATH OIPEACICHHUS TOHITHH, YCTAaHABIMBATH  CYIIECTBCHHBIH  IIPU3HAK
KJIaCCU(HKAIINU, OCHOBAHHS AJIs1 0000IIEHNS ¥ CPaBHEHHS, KDUTEPHH IIPOBOIMMOTO aHAIIH34;

324

- BOCIpUHUMATh, (bOpMyJ'H/IpOBaTB u Hp€06pa3OBBIBaTI> CY:KACHHSA: YTBCPAWUTCIIbHBIC W OTPULATCIIbHBIC, CAUHUYHBIC,
YaCTHBIC U O6H.II/I€, YCIIOBHBIC,

3.2.5

- BBIABJISITb MATEMATHYCCKUEC 3aKOHOMCPHOCTHU, B3aMMOCBSA3U U NPOTHUBOPCHUSA B (baKrax, JAaHHBIX, Ha6J'IIOZ[eHI/IHX n
YTBECPIKACHUAX, NpECAJIaraTb KDUTCPHUU JJIs1 BbISIBJICHUA 33KOHOM€pHOCTeI71 u HpOTI/IBOpG‘{I/II\/‘I;

3.2.6

- Je€JIaTb BBIBOABLI C HCHOJb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HWHIAYKTUBHBIX yMO3aIGIIOH€HHﬁ,
yMO3aKJ'IIO‘-IeHPII>i 10 aHAJIOTHH,

3.2.7

- TpPOBOIUTH CAMOCTOSTENIFHO JIOKAa3aTeNbCTBA MAaTEMATHYECKUX YTBEP)KACHHUN (IIpsMble M OT TIPOTHUBHOTIO),
BBICTpaMBaTh ApPryMEHTAlIMIO, MPHUBOIUTH TPHUMEPbl U KOHTPIPHUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC CYXACHHS U
BBIBOJIBI;

3.2.8

- BBIOMpaTh croco® pemieHHs y4eOHOHN 3amadn (CpaBHHBATH HECKOJIBKO BApHAHTOB pEIICHHs, BHIOMpAaTh Hamboiee
HOAXOMAIINN C YHETOM CAMOCTOSTENILHO BBIACIICHHBIX KPUTEPHEB).

3.29

0) 6a30BbIC UCCIICAOBATEILCKUE ACHCTBUS:

3.2.10

- WCHOJB30BaTh BOMPOCHl KaK  HCCIEAOBATENLCKUM  MHCTPYMEHT TMO3HAHHS, (OPMYJIUPOBATH  BOMPOCHI,
(ukcupyroomme MpoTHBOpeude, NpoOJieMy, YCTaHABIUBATH MCKOMOE U JaHHOe, (OPMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO IIO3ULIMIO, MHEHHUE;

3.2.11

- TMPOBOJAUTH CAMOCTOATENFHO CIUIAHHMPOBAHHBIA SKCIEPHMEHT, HCCIEJOBAaHWE II0 YCTAHOBJIEHHIO OCOOCHHOCTEH
MaTeMaTH4eCKOro OOBEeKTa, SBJICHWS, IPOIECCa, BBISIBICHUIO 3aBHCUMOCTEH MEXAy OOBEKTaMH, SBICHUSIMU,
MpoIIeCCamu;

3.2.12

- CaMOCTOSITeNbHO (OPMYAHPOBATH OOOOMICHWS W BBIBOABI 110 pe3yiabTaTaM IPOBEICHHOTO HAOIONEHIUS,
HCCIIENOBAaHNS, OLICHUBATh JOCTOBEPHOCTH ITOJYYEHHBIX PE3Y/IbTaTOB, BEIBOJOB M 0000IICHUIA;

3.2.13

- OPOrHO3UpoOBaTh BO3MOKHOC PA3BUTHC MNPOLECCCA, a4 TAKKC BbIABUTATH IPCAINOJIOKEHHA O €ro pa3BUTHU B HOBBIX
YCIOBUAX.

3.2.14

B) paboTa ¢ nH(pOpMaIei:

3.2.15

- BBISABJIATH ,I[C(i)I/ILII/ITLI I/IH(i)OpMaLII/II/I, JaHHBIX, HGO6XOI[I/IMBIX JUIA OTBETA Ha BOIIPOC U UIA PCIICHUS 3adavu;




3.2.16

- BbIOMpaTh HMHGOPMAIMIO M3 HWCTOYHHKOB pa3lIMYHbIX THUIOB, aHAIU3UPOBaTh, CUCTEMaTH3UPOBaTh U
MHTEPIPETUPOBATh HH(OPMALIUIO PA3IMYHBIX BUIOB U OPM IIpECTaBIICHNUS;

3.2.17

- CTPYKTYPHPOBaTh HH(POPMAIIHIO, IPEIICTABIATH €€ B PA3INYHBIX (hOpMaxX, WILTIOCTPUPOBATE TPadHUECKH;

3.2.18

- OIIGHMBATh HA/IKHOCTh UH(OPMAIINH IO CAMOCTOSATENHHO CHOPMYITHPOBAHHBIM KPUTEPHSM.

3.2.19

OBginasieHye YHUBEpCAILHBIMA KOMMYHHKATHBHBIME AeicTBusiMuA (MP KJI):

3.2.20

a) oOmieHue:

3.2.21

- BOCIPHUHHMMATh U (OPMYIHPOBATH CYKICHUS B COOTBETCTBHHM C YCIOBHSAMH M LENAMHU OOINEHHS, SICHO, TOYHO,
IPaMOTHO BBIPaXkaTb CBOKO TOYKY 3PEHMsI B YCTHBIX U IIMCbMEHHBIX TEKCTaX, aBaTh IOSCHEHMS 10 XOJAY PELICHUs
3a/1a4ud, KOMMEHTUPOBATh II0JIy4CHHBIN PE3yNbTar;

3.2.22

- B XoAe OOCYKIeHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TEMBI, MPOOJIEMBI, pelaeMol 3agad,
BBICKa3bIBATh WHJEH, HAlleJICHHbIE Ha IIOUCK PEIISHUS, COIOCTABIATH CBOM CYKICHUS C CYXKICHHAMH JPYIHUX
YYaCTHUKOB JMajora, OOHapyKuBaTh pa3ziMYMe W CXOJCTBO IO3ULMIH, B KOppekTHoW ¢(opme QopmynrpoBaTh
Pa3HOITIACHS, CBOM BO3PAXKEHHUS;

3.2.23

- MPEACTABIATH PE3yNbTAaThl PEUICHHS 3aJadud, 3KCIIEPUMEHTA, WMCCIECIOBaHMSA, MPOEKTa, CAMOCTOSTENBHO BBIOMPATH
(hopmar BBICTYIIICHUS C YIETOM 3a/]1a4 MPE3EHTALMH U OCOOEHHOCTEH ayJUTOPHH.

3.2.24

OBajicHNe YHUBEPCAIBHBIMU PETyIATUBHBIME neiicTBusiMu (MP PT):

3.2.25

a) cCaMOOpTaHU3aITHS:

3.2.26

- COCTaBJIAThH IUIaH, aJTOPUTM pELICHHs 3a/1a4d, BBIOMPATh CIIOCOO pEIIeHUS C Y4eTOM HMEIOLIMXCS PECypcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTUpOBAaTh W KOPPEKTHPOBaTh BAapPHAHTHl pEIICHUH C Yy4eTOM HOBOHU
nHpopManuu.

3.2.27

6) CAMOKOHTPOJIb:

3.2.28

- BJIaJCTh HaBBIKAMH IMO3HABaTEIbHOM pe(bnexcpm KaK OCO3HaHUA COBECpIIACMbIX ﬂCﬁCTBHﬁ U MBICIUTCIBHBIX
MMpoHeccoB, UX PE3YyIbTATOB, BJIAACTh crocodamu CaMOIIPOBEPKH, CAMOKOHTPOJIA IMpoLecca U pe3yiibTaTa PCHICHUA
MaTeMaTHICCKOI 3a1a4u,

3.2.29

- OpeABUACTDb TPYAHOCTU, KOTOPBIC MOIYT BO3HUKHYTH IpPHU PCHICHUHN 3a/Ja4i, BHOCUTH KOPPEKTHUBLI B JCATCILHOCTH
Ha OCHOBC HOBBIX O6CTOHTeJ’IbCTB, JaHHBbIX, HaﬁHeHHbIX OIHI/I6OK, BBISIBJICHHBIX pr}.'lHOCTeﬁ;

3.2.30

- OIICHUBATh COOTBETCTBHE pE3ylbTaTa IIETH U YCIOBHUSIM, OOBACHAITH MPUYMHBI JOCTHIKEHUS WM HETOCTIDKEHHS
PE3yNIbTaTOB JEITELHOCTH, HAXOUTh OMINOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

3.2.31

B) COBMECCTHAas ACATCIbHOCTbD:

3.2.32

- TIOHUMAaTh M MCIOJIB30BATh MPEUMYIECTBA KOMaHAHON M MHAMBHIYaJbHON pabOTHI MpH pelIeHUH y4eOHBIX 3ajad,
NPUHUMATh 1IeIb COBMECTHOW JAESATENBbHOCTH, IUIAHWPOBATh OpPraHM3alMI0 COBMECTHOM paloThl, pacnpeneinsiTh
BUJIBI pabOT, JOTOBapHUBATHCS, 0OCYXKIATh IIPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUS] HECKOJIBKUX JIFONIEH;

3.2.33

- y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OcyxneHHs, oOMEH MHEHHH, "MO3roBble IITYpMBI' U HHEIE),
BBINIOJIHATh CBOKO 4acTh pabOThl M KOOPIUHHMPOBATH CBOM JEHCTBHS C APYTMMH WIEHAMH KOMaH/bl, OIIEHHBATh
KauecTBO CBOETO BKJIaJia B OOLIMI MPOIYKT [0 KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHSI.

IIpenmMeTHBIE pe3yabTATHI:

3.3.1

IIP 1 BnaneHne MeTOAaMM AOKA3aTENbCTB, AITOPUTMAMH PELICHHS 3a/1ad; yMeHHE (hOPMYIHpOBAaTh OIpEAEICHN,
AKCHOMBI ¥ TEOPEMBI, IPUMEHSTh HX, IPOBOANTH JOKA3aTEIbHBIE PACCYKICHUS B XOJIE PEIICHHS 3a/1a4;
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I[P 2 ymeHme omepupoBaTh MNOHATHSAMH: CTCNEHb 4YHCHIA, JIOTApU(M 4YHCIa; yMEHHE BBIIOJIHATH BBIYHCICHHUE
3HAYCHWH W TPeoOpa3oBaHUS BHIPAKCHUH CO CTEMECHSIMH W JIOTaprupMaMH, MpeoOpa3oBaHus IpoOHO-pallHOHATBEHBIX
BBIPAKEHUI];

333

IIp 3 YMCHUC OINCPUPOBATL TMNOHATHAMHU: PANUOHAJIBHBIC, HWPPALAOHAJIBHBIC, IOKAa3aTCIbHbIC, CTCIICHHBIC,
HOI‘apI/I(bMI/I‘{GCKI/Ie, TPUTOHOMETPUYCCKUC YPABHCHUS U HCPABCHCTBA, UX CUCTCMBbI;

334

[P 4 ymenue omnepupoBaTh MNOHATHSIMHU: (QYHKUMS, HeIpepbiBHAS (QYHKUWS, IPOM3BOAHAS, IepBOOOpasHasi,
OIIpE/ICJICHHBIH WHTErpaj; yMEHHE HaXOAUTh IIPOU3BOJHBIC DJIEMEHTapHBIX (YHKIMH, HWCIIOJIB3YS CIIPABOYHBIC
MaTepualbl; MCCIeNOBaTh B MPOCTEHIIMX ciIydasX (QYHKIMM HAa MOHOTOHHOCTb, HAaXOJIUTh HamOOJbIINE U
HaMMEHbIINE 3HAa4eHUs (YHKIMH; CTPOUTH IpadKi MHOTOWICHOB C HMCIIOJIb30BAaHHMEM amlapara MaTeMaTHYecKOTo
aHaM3a; MPHUMEHATh NPOM3BOJHYIO IIPWM pPEHICHWM 3aJad Ha JBIKEHHE; pemaTb INPaKTHKO-OPHEHTHPOBAHHBIC
3aJauy Ha HanOOJIBIIINE ¥ HAMMEHBIINE 3HAYCHNS, HA HaX0)KICHHE ITyTH, CKOPOCTH M YCKOPEHHUS,;
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[IP 5 ymeHue omepupoBaTh MOHSATHSMH: pallOHANbHas (DYHKIMS, IMMOKa3aTelbHas (YHKIHS, CTENeHHas (QYHKIHS,
norapudpmudeckas (QYHKIHS, TPUTOHOMETpUYECKHE (QYHKIUH, OOpaTHbIC (YHKIUH, YMEHHE CTPOUTH TpaduKu
U3Y4EeHHBIX (DYHKIMH, MCIOJIB30BaTh rpadUKd IPH M3Yy4CHHH IPOLECCOB W 3aBHCHMOCTEH, NPH pEIICHUH 33/a4 U3
IOpYrHX Y4eOHBIX MPEAMETOB M 3aJad M3 peaJbHOH JKU3HM; BBIpaXKaTh (OPMYIaMH 3aBHCHMOCTH MEKIY
BEJIMYMHAMU;

3.3.6

[P 6 ymeHne pemath TEKCTOBBIE 3aJaudl pa3HBIX THIIOB (B TOM YHCIIC Ha TPOLEHTHI, TOJM M YacTH, Ha JBW)KCHHE,
paboTy, CTOMMOCTH TOBapOB M YCIyr, HAaJlOTH, 3aJaydl M3 OOJIACTH YNPABICHUS JIMYHBIMH M CEMEHHBIMH
(mHAHCAMM); COCTABIATH BBHIPAKEHMS, YPAaBHEHMS, HEPaBEHCTBA M MX CHUCTEMbI IO YCIOBHMIO 3a/1a4M, WCCIEIOBAThH
MOJydIEHHOE PEIICHNE U OLICHNBATh IPaBAOIIOA00HOCTD PE3ylIbTATOB;




33.7|IIP 7 ymenue omnepupoBaTh MOHATHSAMHU: cpenHee apudmMeTHdeckoe, MeauaHa, HauOOJbIee W HaWMEHbIIee
3HA4YeHHs, pa3Max, JAUCHepCcHsd, CTaHJapTHOE OTKIOHEHHE YHCIOBOTO  Habopa; yMeHHEe  H3BJICKaTh,
HHTEPIPETUPOBaTh HH(OPMAIIUIO, MPEACTABICHHYI0 B TaOJMIaX, Ha JuarpaMmax, rpaduKax, OTPaKAIOILYIO
CBOWCTBA peANbHBIX MPOIECCOB W SBJICHUUN; TMPEACTABIATh HH(MOPMAIUMIO C TOMOINBI0 TAONHIl W JHATPaMM;
UCCICIOBATh CTAaTHCTUYCCKAC JAaHHBIC, B TOM YHCJIEC C NPUMCHCHHEM Tpa@UYeCKHX METONOB M 3JICKTPOHHBIX
CPEICTB,;

3.3.8|IIP 8 ymeHue omepupoBaTh MOHATHIMHU: CIy4alHBIH ONBIT M CIIydailHOE COOBITHE, BEPOSITHOCTH CIy4aliHOTO
COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTh C HCIOJIB30BAHUEM TpaUUECKMX METOJIOB; NPHUMEHATh (GOPMYIIbI
CIIOKCHUSI M YMHOJXKCHUSI BEpOSITHOCTEH, KOMOWHAaTOpHble (akThl W (GOpMyIsl NpH pEUnIeHUH 3a/1ad; OIEHHBATh
BEPOATHOCTH pEANBHBIX COOBITHH; 3HAaKOMCTBO CO CIyJalHBIMH BEIMYMHAMH; yMEHHE MPUBOJUTH IPUMEPEI
MPOSIBJICHUSI 3aKOHA OOJIBIINX YHCEN B PUPOIHBIX M OOIIECTBEHHBIX SIBICHUSX;

339|IIP 9 ymeHue omnepupoBaTh MOHATUSMH: TOYKA, IpsAMas, IJIOCKOCTb, IPOCTPAHCTBO, MABYTPaHHBIN yroi,
CKpEIMBAIOIINECS MpsMble, MapajulebHOCTh M TEPHEHAUKYISPHOCTh MNPSIMBIX U IUIOCKOCTEH, Yrom Mexmay
HOPSMBIMH, YTOJ MEXIy NPSAMONW U IUIOCKOCTBIO, YrOJI MEXKAY IUIOCKOCTSMH, PACCTOSHUE OT TOYKHU IO MIOCKOCTH,
paccTosiHie MEXIy IpSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; YMEHHE WCIIOJIb30BaTh IPH PEUICHUH 3ajad
M3ydeHHBIC (DAKTHI M TEOPEMBI ITTAHUMETPUH; YMEHHE OIICHUBATH pa3Mephl 0OBEKTOB OKPYKAIOIIET0 MHpa;

3.3.10 | IIP 10 ymeHue ornepupoBaTh IOHATUSAMU: MHOTOTPaHHUK, CEYEHHE MHOTOIPaHHHKA, KyO, HapaluleNnenuIe], Ipu3ma,
nupamMuaa, QGurypa M TOBEpXHOCTh BpalleHWs, IWIMHAP, KOHYC, miap, cdepa, cedyeHHs (UTypsl BpalleHus,
TUTOCKOCTh, Kacaromiasicss cepbl, UIMHApa, KOHyca, IUIOMAAb ITOBEPXHOCTH NHMPaMHUAbL, TPH3MBI, KOHYca,
IWIMHIpa, TUIOWanb cdepbl, 00beM KyOa, HpsSMOYroJbHOTO NapaluleNenuIena, MUPaMUIbl, MPU3MbI, DMIMHIPA,
KOHyca, IIapa; yMEHHE HM300pakaTh MHOTOTPAaHHWMKH W MOBEPXHOCTH BPAIICHWS, UX CEUYEHHS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHE DPACIO3HaBaTh CUMMETPHIO B NPOCTPAHCTBE; yMEHHE
pacno3HaBaTh IPaBUIbHBIE MHOTOTPAHHHKHY;

33.11|IIP 11 ymeHwe omepupoBaTh TMOHATHAMHU: JBWKEHHE B IIPOCTPAHCTBE, MOMOOHBIE (UIYPHI B MPOCTPAHCTBE,
UCIIONIb30BaTh OTHOIIECHHE IUIOMIAeH IIOBEPXHOCTEH N 00BEMOB ITOIOOHBIX (UTYP TP PEIICHNUH 3a/1a4;

3.3.12|IIP 12 ymeHHMe BBIYMCISATH T'€OMETPUYECKHE BEIUYMHBI (JUIMHA, Yrojl, IUIOMAab, 00bEM, IUIOMIAAb MOBEPXHOCTH),
UCIIONB3YSI U3ydeHHBIE (hOPMYIIBI U METO/IbI;

3.3.13 |IIP 13 ymeHue omepupoBaTh MOHATUAMU: MPSIMOYrOJIbHAs CHCTEMa KOOPAMHAT, KOOPJMHATHI TOYKH, BEKTOD,
KOOPJMHAThl BEKTOPa, CKAJLIPHOE IIPOM3BEICHUE, YTOJI MEXAY BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEAEHUE BEKTOPA
Ha YHCIIO; HAXOJWThH C IOMOIIBIO M3YYEHHBIX (OPMYN KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE MEXIY ABYMS
TOYKAMHU;

3.3.14 |IIP 14 ymenue BbIOMpaTh MOAXOIAIIMN H3y4EHHBI METONX U pEIIeHHs 3aJadd, pPaclo3HaBaTh MaTeMaTHYECKHe
(akThl M MaTeMaTHYeCKUe MOJENU B NPHUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE, YMEHHE HPUBOIMTH
MIPUMEPbl MATEMAaTUYECKUX OTKPBITUH POCCUMCKON M MUPOBOM MaTeMaTU4ECKON HayKH.

4. COIEP KAHUE YYEBHOI'O ITIPEJIMETA

Paznen 1. Anrebpa u Hadaga MaTEeMaTHIECKOTO aHAIHM3a

Tema 1. Yucna u BEIYUCIEHHUS.

Pammonanpable  uncnma. OOBIKHOBEHHBIE M JECATHUYHBIE JIpOOM, TMPOIEHTHI, OECKOHEYHbIE MEePUOJUYECKUE  JIPOOH.
Apudmernyeckue Onepalyy C paldOHAIBHBIMH YHCIaMH, NPeoOpa3oBaHUsl YMCIOBBIX BbIpakeHHWH. [IpumeneHue npobeil u
MIPOLIEHTOB JUISl PELIEHUs IPUKIAJAHBIX 3a/1a4 U3 Pa3INYHbIX OTpaciell 3HaHUN U peabHOMN JKU3HU.

Tema 1.2. JleWicTBuTenbHBIE 4YHCIA. PallMOHANBHBIE W HPPANMOHANBHBIC 4YHCIAa. ApUPMETHYECKHE OIepalnuu ¢
JCUCTBUTENBHBIMU ~ YnclaMd. [IpHONVKCHHBIC BBIYMCICHUS, TIpaBWjia OKPYIJICHHs, TPUKHIKA U OLEHKa pe3yibTara
BBIYHMCIICHUMN.

Tema 1. 3. Cremenp ¢ menbiM nokazatenem. CTaHmapTHas Qopma 3allicH EHCTBUTEIBHOTO 4ucia. Vcnoap30BaHUe TOIXOAAIICH
(hopMBI 3amucH IEHCTBUTEIBHBIX YHCEN YIS PEIICHUS TPAKTHIECKUX 3a1ad U MPECTaBICHUS TaHHBIX.

Tema 1.4. Apudmernueckuii KOpeHb HATYpaIbHOU cTereHn. JleficTBrs ¢ apudMeTHIeCKNMI KOPHSIMH HATYpaIbHOHW CTETICHH.

Tema 1.5. Cunyc, KOCHHYC 1 TAHI'€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIOBOTO apryMeHTa.

Tewma 2. YpaBHEHUS U HEPABEHCTBA.

ToxmecTBa 1 TOX/IECTBEHHBIE ITPe0Opa30BaHuUs.

Tema 2.1. [IpeoOpa3oBaHie TPUTOHOMETPUYECKUX BbIpakeHHH. OCHOBHBIE TPHTOHOMETPUYECKUE (DOPMYIIBI.

Tema 2.2. YpaBHeHue, kopeHb ypaBHEeHH. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeToa HHTEepPBaJIOB.

Tema 2.3. Penienue 1enpix 1 APOOHO-PalMOHANIBHBIX YPaBHEHUH W HEPABEHCTB.

Tema 2.4. Pemenne uppallMoHaIbHBIX YPABHEHUH U HEPABEHCTB.

Tema 2.5. Perienue TpUroHOMETPUUECKUX YPABHEHUIA.

Tema 2.6. IlpuMeHeHHe ypaBHEHHH W HEPAaBEHCTB K PELICHHIO MaTeMaTHYECKUX 3ajJad U 3a/ad M3 Pa3iIM4HbIX 00JacTell HAyKu |
peanbHOMN KU3HHU.

Tewma 3. OyHKIIH U TpadUKH.

OyHKIW, cIoco0s! 3axanus yakmn. I'paduk yakm. BzanmMHo 00paTHBIC QYHKITHH.

Tema 3.1. OGmacTs ompeneneHuss 1 MHOXKECTBO 3HadeHHH (yHkumu. Hymm ¢ymakmmun. IIpoMexyTkn 3HaKomocTostHCTBA. UeTHbIE
1 HeYeTHBIC (QYHKIHH.

Tema 3.2. Crenennasi GyHKIMSI C HAaTypaJlbHBIM U IIEJbIM IOKa3areneM. Ee cBoiicTBa u rpaduk. CBoiicTBa U rpauk KOpHs n-oif
CTETICHH.

Tema 3.3. Tpuronomerpuyeckasi OKpyKHOCTb, ONPE/IE/ICHUE TPUTOHOMETPHUYECKUX (DYHKIMH YNCIIOBOTO apryMeHTa.

Tema 4. Hauana MaTeMaTH4ECKOTO aHAIN3A.

[MocnenoBarensHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEAOBATEIFHOCTEH. MOHOTOHHBIE ITOCIIEI0BATEIBHOCTH.




Tema 4.1. Apudmernueckass W TeoMeTpUdecKass Iporpeccuu. beckoHeuHO yObIBaromiasi reomerpudeckas mporpeccusi. Cymma
OECKOHEYHO YObIBaIOIIeH TreoMeTpuueckoil mnporpeccu. @opmyna CIOXKHBIX IPOIEHTOB. lcnosip3oBaHWE NPOTPECCHU IS
pelIeHNs peanbHbIX 33a4 NPUKIaJHOTO XapaKTepa.

Tema 5. MHOXeCTBa U JIOTHKA.

MHoxecTBO, oniepallui HaJ MHOKecTBaMu. [lnarpammsl Ditnepa-Benna.

Tema 5.1. Onpenenenue, TeopeMa, CIEACTBUE, 10Ka3aTENbCTBO.

Tema 5.2. IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO armapaTa JUlsl ONUCAaHUSl PeajbHbIX MPOLECCOB U SIBJIEHUM, NMPU pELIEHUU
3a7ia4 U3 APYIUX ydeOHBIX IPEIMETOB.

Tema 6. Yucna u BEIYUCIECHHUS.

HarypasbHsle 1 niensle uncia. IIpu3Haku JeIMMOCTH LETBIX YHCE.

Tema 6.1. CremneHs ¢ palioHaIbHBIM MOKa3aTeneM. CBOWCTBa CTETIEHH.

Tema 6.2. Jlorapudm uncna. JlecsiTuuHbIE U HATYpaAJIbHbIC JIOTAPH(PMBIL.

Tema 7. YpaBHEHUS U HEPABEHCTBA.

Tema 7.1. IIpeoOpa3oBaHue BoIpaXKEHHH, COJEPIKAIMX JIOTapu(MBbI.

Tema 7.2. [IpeoOpa3oBaHue BoIpaXKEHHH, COJEPIKAINX CTETICHN C PAIIMOHAJIBHBIM ITOKa3aTeIeM.

Tema 7.3 IIprMepsl TPUTOHOMETPUYECKIX HEPABEHCTB.

Tema 7.4. [lokazaTelibHbIE ypaBHEHHSI U HEPABEHCTBA.

Tewma 7.5. Jlorapudmudeckiie ypaBHCHUS U HEPABEHCTBA.

Tema 7.6. CucTeMbl THHEHHBIX ypaBHEHUN. Perenne npukiagHbIX 3a/1a9 ¢ TIOMOIIBIO CHCTEMBI TIMHEWHBIX YPaBHEHHH.

Tema 7.7. CucTeMBI U COBOKYITHOCTH PAllHOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

Tema 7.8. IlpuMeHeHne ypaBHEHHH, CHCTEM M HEPaBEHCTB K PEIICHHIO MaTeMaTHUYSCKUX 3a7ad M 3aJad M3 Pa3IHNYHBIX oOiacTei
HayKH U peanibHOU KU3HU.

Tema 8. OyHKIHH U TPpadUKH.

Tema 8.1. ®ynkuus. Ilepuoauyeckue QyHxuuu. IIpoMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MUHUMYMBI (DYHKLIHH.
Hawubonpmee 1 HanMeHblIee 3HaUeHNE (QYHKIMH Ha IPOMEXYTKE.

Tema 8.2. Tpuronomerpuyeckue GpyHKIUH, X CBOWCTBA U rpaduKH.

Tema 8.3. IlokazatenbHas u jorapupmuyeckas (YHKIMM, WX CBoWcTBa M rpaduku. Vcmosnp3oBanue rpadukoB (QyHKIWHA I
peuieHusl ypaBHEHUH W JIMHEHHBIX cucteM. Mcnonb3oBanne rpadukoB (GYHKIMHA Ul UCCIIETOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MTPU PEIICHUH 33124 U3 IPYruX YIeOHBIX MPEIMETOB U PEAIbHOH KU3HU.

Tema 9. Hauana MaTeMaTH4ECKOTO aHAIN3A.

Tewma 9.1. HenpepriBHbIEC QyHKIINH. MeTOX MHTEPBATIOB TS PEIICHUS HEPABEHCTB.

Tewma 9.2. ITpousBonHas GyHKwH. [ 'eoMeTprueckuii 1 GU3NIECKUHA CMBICT IIPOU3BOIHOM.

Tema 9.3. IlpousBomgHble dMeMEHTAPHBIX (GYHKIHH. DOpPMyIbl HAXOXKICHHS MPOU3BOIHOW CyMMBI, MPOU3BEACHHS M YaCTHOIO
GyHKIUHA,

Tema 9.4. IlpuMeHeHNe MPOU3BOJHOM K HCCIeNOBaHHIO0 (DYHKIMI Ha MOHOTOHHOCTH M SKCTpeMyMbl. HaxosxieHue HanOobLIEro
Y HauMEHbIIEro 3HaYeHust (QYHKIMN Ha OTPEe3Ke.

Tema 9.5. IlpumeHeHue NPOU3BOAHON AN HAXOXAEHHS HAWIY4lIero pelIeHHs B MNPUKIAAHBIX 3ajadax, A ONpeaeneHUs
CKOPOCTH IIpoliecca, 3aJaHHOT0 (GOopMyYIION UM IpaduKoM.

Tema 9.6. I1epBooOpaznas. Tabnuma nepBooOpas3HBIX.

Tema 9.7. UnTerpa, ero reoMeTpudeckuii u pu3ndeckuii cMBICT. Brrancinenue naTerpana no ¢popmyne Hetorona-Jleiioaunma.

Paznen 2. I'eomerpust

Tewma 10. [IpsiMble ¥ TITOCKOCTH B IPOCTPAHCTBE.

OcCHOBHBIE MOHATHA CTepeoMeTpuu. Touka, NpsiMasi, MIOCKOCTb, HPOCTpaHCTBO. lIoHSATHE 00 aKCHOMATHYECKOM IOCTPOCHUH
CTEPCOMETPHHN: aKCUOMBI CTEPEOMETPUMN U CIICACTBUA U3 HUX.

Tema 10.1. B3auMHOe pacroyiokeHHEe TNPSAMBIX B IPOCTPAHCTBE: MEPECEKAIONIMECs, MNapajuleNbHble M CKPEIIUBAIOILINECS
npsimble. [lapamienbHOCTh NPSAMBIX UM IUIOCKOCTEH B MPOCTPAHCTBE: IapaulelibHbIe NpsIMble B IPOCTPAHCTBE, MapaJLIEIbHOCTD
TpeX MpsSMBIX, NapaJUIEIbHOCTh NPSMOH M IUIOCKOCTH. YTJIBI C COHANpaBJICHHBIMH CTOPOHAMH, YroJ MEXKIy IpSMBIMH B
npoctpaHcTBe. [lapamienbHOCTh TJIOCKOCTEH: NapauleNbHble IIOCKOCTH, CBOMCTBAa MapauleNbHBIX IUTockocteil. Ilpocteiimme
IIPOCTPAaHCTBEHHBIE (PUTYPHI HA INIOCKOCTHU: TETPadp, Ky0, apauienenuIie]l, TIoCTpOeHHEe CEUeHHH.

Tema 10.2. IlepneHANKYIAPHOCTH TPSMON M IUIOCKOCTH: NEPHEHAMKYISIPHBIE TPSMBIE B MPOCTPAHCTBE, MPSIMbIC MapaulelibHbIC
W TEepPHEeHAWKYIIPHbIE K IUIOCKOCTH, NPW3HAK TNEPNEHIUKYIIPHOCTH MPSIMOH W IUIOCKOCTH, TeOpeMa O TpsMOoi
NEPIEHIUKYISIPHON IUIOCKOCTH. YIJIbl B IPOCTPAHCTBE: YroJl MEXAY MPsIMOM M IJIOCKOCTbIO, JBYIPaHHBIA YroJl, JTMHEWHBIM Yroj
JByrpaHHOTO yria. [leprneHAnKymasip ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKH IO IJIOCKOCTH, PACCTOSHHE OT NMPSIMOM O IUIOCKOCTH,
ImpoeKysa (GUrypsl Ha IUIOCKOCTh. llepneHIUKyIsIpHOCTh IUIOCKOCTEH: TpPH3HAK MEPHEHANUKYISIPHOCTH [BYX IJIOCKOCTEH.
Teopema o Tpex nepneHANKYIsIpax.

Tema 11. MHOTOTpaHHUKH.

Tema 11.1. IloHsATHe MHOTOrpaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAHHHKA, BBINYKIBIC M HEBBIIYKIBIC MHOTOTPAHHUKH,
pa3BepTka MHOTorpaHHuKa. [Ipu3ma: n-yrosipHas npusma, TpaHW M OCHOBAHUS IIPU3MBIL, MpsAMas ¥ HAKIOHHAs MPU3MbI, OOKOBas
W T0JIHasi TIOBEPXHOCTh Npu3Mbl. [lapanenenunesn, NpsSMOYroNbHBINA NapajuleNenuie] 1 ero cBoicrsa. [lupamunga: n-yrojpHas
nMpamMu/a, TPaHH W OCHOBAaHHME NMHPaMHUbl, OOKOBas M IOJHAS MOBEPXHOCTh IMHMPaMUABI, NpaBHbHAS M yCEUEeHHAs NHpaMujaa.
DJIEeMEHTHI IPU3MBI U TUPAMHUIBL.

Tema 11.2. IIpaBuibHbBlE MHOTOTPAaHHUKH: TIIOHATHE IIPAaBHJIBHOTO MHOTOTPAHHWMKA, IPaBWIbHAS IIpU3Ma W TIPAaBUIIbHAs
NUpaMHza, TpaBWIbHAs TPEYrojbHas MHUpaMHIa W TPaBWIbHBIA  TeTpa’np, KyO. IlpeactaBieHne o0 TNpaBHIBHBIX
MHOTOTPaHHUKAX: OKTa’JIp, T0JAeKa’ap 1 nkocasap. CedeHns Mpu3Mbl U TUPaMHUIBI.

Tema 11.3. Cummerpust B TPOCTpPAHCTBE: CHMMETPUS OTHOCHUTENBHO TOYKH, MPSMON, IUIOCKOCTH. JJEMEHTHl CHMMETPHH B
UpaMUIax, HapauleNenunesax, MpaBIIbHBIX MHOTOTPAHHHUKAX.

Tema 11.4. BeruuciieHne 31€MEHTOB MHOTOIPaHHHMKOB: peOpa, AuaroHanu, yribl. [lmomans OOKOBOW MOBEPXHOCTH U IOJHOMN




MOBEPXHOCTH TPSMOM NPHU3MBI, IUIOIIAJb OCHOBAaHHMH, TeopeMa O OOKOBOW MOBEPXHOCTH IpsAMOW mpu3Mmbl. [lnomans 6G0koBOi
TIOBEPXHOCTH M TIOBEPXHOCTH NPaBHIBHON MNHpaMUABI, TeopeMa O IUIONIaqu yceueHHoW mnupaMuiabl. [loHstue o6 oObeme.
O0beM HpaMuIbl, IPU3MBIL.

Tema 11.5. [TonoGHeIe Tena B mpocTpancTBe. COOTHOIICHHST MEXKIY IUIONIAIIMH TIOBEPXHOCTEH, 00beMaMH 1T0100HBIX TEI.

Tema 12. Tena BpamieHus.

[unuaaprdeckasl TOBEPXHOCTh, 00pa3yloie MIMHAPHYECKOH MOBEPXHOCTH, OCh IMIMHIAPHUYCCKONH MOBEpXHOCTH. LlmimHap:
OCHOBaHUsI M OOKOBasi IIOBEPXHOCTb, 00pa3yomas ¥ 0Ch, INIONIAIs OOKOBOH U ITOJIHOI MOBEPXHOCTH.

Tema 12.1. KoHndeckas MOBEpXHOCTh, 0Opa3yrolIe KOHHYECKOW ITOBEPXHOCTH, OCh M BEpIIMHA KOHWYECKOW ITOBEPXHOCTH.
Konyc: ocHoBanme u BepmnHa, OOpa3ylomas H OCh, IUIOMAAb OOKOBOW M TIONHON IOBEPXHOCTH. YCCUCHHBIH KOHYC:
0o0pa3syroIiye 1 BLICOTa, OCHOBaHUS B OOKOBast TOBEPXHOCTb.

Tema 12.2 Cdepa u map: IEHTp, paaudyc, AWAMETp, IUIOM@AAb MOBEpXHOCTH chepbl. B3anmHoe pacmosnoxenue chepsl u
IUIOCKOCTH, KacaTellbHask INIOCKOCTh K cepe, IIoiaab chepsl.

Tema 12.3. M306paxeHue Ten BpalleHUs Ha MIIOCKOCTH. Pa3BepTka IMIMH/Ipa U KOHYCa.

Tema 12.4. KoMmOuHaImMu Ten BpauieHUss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK, ONHMCaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B
MHOTOTPaHHHUK, I TEJIO BPAILEHUS.

Tema 12.5. Tlonsatne 06 o0beme. OCHOBHBIE CBOWCTBa 00BeMOB Tenl. Teopema 06 0ObeMe MPSMOYTOIBHOTO MapajuleNienuieaa u
cirezictBust U3 Hee. OO0BbeM MIMHAPA, KoHyca. O0beM mapa u miomanb cepsl.

Tema 12.6. [TonoGHbIe Tena B mpocTpancTBe. COOTHOIIECHHS MEXIY IUIONIAIIMH TIOBEPXHOCTEH, 00beMaMH TTOA00HBIX TEI.

Tema 12.7. Ceuenms mwmimuHIpa (MApajUleIbHO W TIEPICHAWKYISIPHO OCH), CeUeHHS KOHyca (TapajuielbHOe OCHOBAaHUIO W
MIPOXOISIEE YEPE3 BEPIINHY), CEUCHUS LIapa.

Tema 13. Bekropsl 1 KOOpIUHATHI B IPOCTPAHCTBE.

Tema 13.1. Bextop Ha mimockocTd W B mpocTpaHcTBe. ClioKeHHE M BBIYMTAaHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
PasnosxeHue BekTopa 1o TpeM HeKoMIUTaHapHBIM BekropaM. [IpaBuio napasenenunesna.

Tema 13.2. Pemenue 3amau, cBA3aHHBIX C IPUMEHEHHEM IMpaBWII JEUCTBHM ¢ BekTopamu. IIpsMoyronbHas cucTeMa KOOpPAMHAT B
npoctpancTBe. Koopaunats! Bekropa. [IpocTeiimue 3amaun B KOOpAMHATaX. YToil MexAy Bekropamu. CkalspHOE NMPOU3BEACHUE
BEKTOPOB. BbluncieHue yriioB Mexay MNpsAMBIMH M IJIOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIM METOJN HpU  pPELIeHUH
reoOMETPUUYECKUX 3a1a4.

Pasnen 3. BeposATHOCTb U cTaTHCTHKA

Tema 14.1. TlpencraBneHne DaHHBIX C MOMOINBI0 TaOmuil u amarpamm. CpermHee apudMeTHUecKoe, MeauaHa, HanOOJbIIee U
HaMMeEHbIIIee 3HAaYEHNS, pa3Max, AUCIEPCHSI U CTAHIAPTHOE OTKIOHEHNE YHCIIOBBIX HAOOPOB.

Tema 14.2. CnydaiiHple SKCHEPHUMEHTH (OTBITHI) M CIIy9aliHBIC COOBITHSA. DJeMeHTapHBIE COOBITHA (HMcXomabl). BeposTtHOCTH
cirydqaifHoro coObITHsI. bnn3ocTs 4acToThl U BEpOSATHOCTH cOOBbITHHA. CiydaliHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTaPHBIMU
coOBITUAME. BeposATHOCTH COOBITHII B OTBITAX C PABHOBO3MOXXHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU.

Tema 14.3. Omnepauuu HaJg COOBITHAMHU: TIEpeceucHHe, OOBCAMHCHHE, IPOTHUBOMOJOXKHBIC COOBITHI. Jluarpammel Diinepa.
DopMyna cl10KEHMsI BEPOSITHOCTEM.

Tema 14.4. VYcnoBHas BepOSTHOCTb. YMHOXEHHE BeposTHocTed. JlepeBo ciyuaiiHoro oskcnepumenta. ®opmyna mnomaHOH
BEpOSITHOCTH. He3aBrcuMbIe COOBITHSL.

Tema 14.5. KombunatopHoe mpasuno ymHOoXxeHus. [lepecranoBkn u ¢akropuan. Umcmo coueranmit. TpeyrompHuk [lackas.
®opmyna 6uHoma HeroToHa.

Tema 14.6. buHapHBIA cIydaiHBIM ONBIT (UCIBITaHWE), ycnex W Heynada. HesaBucmmble ucnbITaHus. Cepus HE3aBHCHMBIX
WCTBITAaHAHN 10 TIepBoro ycnexa. Ceprst He3aBUCUMBIX HCIIBITaHUHA bepHym.

Tema 14.7. Cmydaiinas BenmuuHa. Pacmpenenenne BepostTHOcTed. [lmarpamma pacnpexpenenus. [lpumepbl pacnpeneneHuii, B
TOM YHCIIE, TEOMETPUIECKOE M OMHOMHUAIIBHOE.

Tema 15.1. YucnoBble XapaKTepUCTHKHA CIy9alHBIX BEJIMYMH: MaTeMAaTHUYECKOE OXKHUAAHWE, TUCTIEpCHUS W CTaHJapTHOE
OoTKIOHeHHe. llpumepsl NpHUMEHEHHS MaTeMaTHYECKOTO OXHIaHWA, B TOM YHCIE€ B 3aJadyax M3 IIOBCEAHEBHOW JKH3HHU.
Maremaruueckoe OKHJaHWE OMHApHOW CilydailHOM BenNMYMHBL. MaremMaThueckoe OXKHJIAaHHE CYMMBI CIIy4alHBIX BEJIWYHH.
MaremaTtiueckoe 0KuIaHie U AUCIIEPCHs TeOMETPUYECKOTO M OMHOMUAIBHOTO pacipeesieHu .

Tema 15.2. 3akoH OONBIINX YHCET U €TI0 POJIb B HAYKE, IPUPOJIE U o0mecTBe. BEIOOpOYHEIH MeTO] HCCIe0BaHHH.

Tema 15.3. Ilpumepsl HemnpepbIBHBIX CIOydallHbIX BenW4uH. [loHATHE O IJIOTHOCTU pacHpeneneHus. 3ajadd, MPUBOAALINE K
HOpMaJIbHOMY pactipeaenennio. [IoHsITHe 0 HOpMaIbHOM paclpeieNICHUH.

5. TEMATUYECKUH ILJIAH
Kon HanmeHoBaHue pa3esioB u Cemectp | Yacos ILiianupyembie pe3yabTaThbl
3aHATHS TeM /BUJ 3aHATHS/ / Kype

Paznen 1. Aﬂreﬁpa H HaYaJia MAaTEeMaTH4Y€CKOro aHajimu3a

1.1 Tema 1. Yncina u Beruncinenus./Jex/ 1 4 TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIJHB 1-2, JIP
OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3

1.2 Tema 1.2. JlelicTBUTENILHBIC 1 2 TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIHB 1-2, JIP
gucna. /IIp/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP IIHII 1-3

1.3 Tema 1. 3. CremneHp ¢ IENIBIM 1 4 IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP




rokasareyeM. /Jlex/

DB 1, JIP ®B 1-2, JIP TB 1-4, JIP DB 1, JIP LIHII 1-3

Tema 1.4. Apubmernueckuii
KOpeHb HaTypajbHOM crenenu. /I1p/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP LIHII 1-3

Tema 1.5. CuHyc, KOCHHYC U
TaHIEeHC YHCIIOBOTO
aprymenTa. /Jlex/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHII 1-3

Tema 2. YpaBHeHUsA u
HepaBeHcTBa./JIex/

1P 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP IHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

Tema 2.1. [IpeobOpazoBanue
TPUTOHOMETPHUIECKUX
BEIpakeHUi. /JIex/

P 1-14,JIPIB 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3

Tema 2.2. VYpaBHeHHE, KOpEHb
ypaBHenwusl. /JIex/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP [THIT 1-3

Tema 2.3. Pemenwe UENbIX U
JIPOOHO-pAIIMOHATBHBIX  YPaBHEHUH
n HepaseHcTB./T1p/

TIP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP L{HII 1-3

.10

Tema 2.4. Pemenue
UPPAaLMOHAIBHBIX ~ YpaBHEHUH U
HepaseHCTB./[1p/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHII 1-3

11

Tema 2.5. Pemrenne
TPUTOHOMETPUYECKUX
ypasuenwuit./I1p/

1P 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP IHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.12

Tema 2.6. IlpumeHeHHe ypaBHEHUI
W HEPaBeHCTB K  PEIICHHIO
MaTeMaTHYeCKUX 3a7ad M 3a4ad W3
paznmuuHbIX oOjacTted Haykm W
peansHOM sxu3Hu./I1p/

P 1-14,JIPI'B 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.13

Tema 3. @ynxmu u rpaduky./Jlex/

TP 1-14,JIPIB 1, JIP IB 6, JIP I1B 1, JIP JJHUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHII 1-3

.14

Tema 3.1. Obnacte ompenerneHust U
MHOKECTBO 3HAYCHHI

hyaxuuu. /TIp/

IP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.15

Tema 3.2. CrenenHas ¢GyHKIUS C
HaTypaJIbHBIM u LEITBIM
nokaszareneMm. /JIex/

P 1-14,JIPIB 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3

.16

Tema 3.3. Tpuronomerpuueckas
OKPY>KHOCTb, oIpesieNeHue
TPUTOHOMETPHYECKUX byHKUH
gucIoBoro aprymenra./I1p/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP [THIT 1-3

.17

Tema 4. Havama mareMaTHYECKOTO
a”anu3za./Jlex/

P 1-14,JIPIB 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.18

Tema 4.1. Apudmernyeckas
reomerpryeckas mporpeccuu./I1p/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP [THIT 1-3

.19

Tema 5. MuoxecTBa u joruka./JIex/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
DB 1, JIP ®B 1-2, JIP TB 1-4, JIP DkB 1, JIP LTHIT 1-3

.20

Tema 5.1. Omnpenenenue, Teopema,
CIIENICTBHE, 10KA3aTeNLCTBO. /JIeK/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHII 1-3

.21

Tema 5.2. IlpuMeHeHHE TEOPETHKO-

1P 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP IHB 1-2, JIP




MHOKECTBEHHOTO  ammapara  Juis
ONMHUCAHUS PEANbHBIX TMPOIECCOB H
SBJICHUH, NpPU PEUICHWH 3a1ad H3
Jpyrux y4eOHsIx rnpeameros./IIp/

DB 1, JIP ®B 1-2, JIP TB 1-4, JIP DB 1, JIP LIHII 1-3

.22

Tema 6. Yucina u Berunciienus./Jlex/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP [THIT 1-3

.23

Tema 6.1. Crermnenb c
palMoHAIEHBIM TIOKa3aTeneM. /JIex/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DkB 1, JIP LTHIT 1-3

.24

Tema 6.2. Jlorapudm uncina. /TIp/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHII 1-3

.25

Tema 7. YpaBHEHUS u
HepaBeHcTBa./JIex/

IP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.26

P 1-14,JIPI'B 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.27

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP [THIT 1-3

.28

Tema 7.1. [IpeobOpazosanue
BBIPAKEHUI, COJZIEpIKaLINX
norapudmsl./I1p/

Tema 7.2. [IpeobOpazoBanue
BBIPDOKCHHUH, COJEpKaIllUX CTEHCHU
c panroHaNBEHBIM
noxa3zatenem./Jlex/

Tema 7.3 IIpumepsr
TPUTOHOMETPHUIECKIX

HepaBeHCTB./I1p/

P 1-14,JIPI'B 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.29

Tema 7.4. INoxa3arensHble
ypaBHEHUS U HepaBeHcTBA./JIex/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP LTHIT 1-3

.30

Tema 7.5. Jlorapugmuyeckue
ypaBHeHus 1 HepaBeHcTBa./I1p/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP LTHIT 1-3

.31

Tema 7.6. CuCcTeMBl JNHHEHHBIX
ypaBHeHwuit. /Jlex/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP LIHII 1-3

.32

Tema 7.6.1. Pemenne npuriIamgHbIX
3aJa4  C  TOMOLIbIO  CHCTEMBI
JIMHEHHBIX ypaBHeHui./T1p/

TP 1-14,JIPIB 1, JIP IB 6, JIP I1B 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHIT 1-3

.33

Tema 7.7. Cucremsr u
COBOKYITHOCTH pannoHaIBHBIX
yYpaBHEHUI 1 HepaBeHCTB./JIex/

1P 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

.34

Tema 7.8. IlpumeHeHre ypaBHEHUH,
CHCTEM M HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKuX 3a7ad M 3a4ad W3
pasmuuHBIX oOjacTed Haykm W
peansHOH >xu3Hu./I1p/

P 1-14,JIPIB 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3

.35

IToBTOpEHUE IIPONUEHHOTO
matepuaina./CP/

.36

[TpomexyrouHas aTTeCTaLHS:
Ipyrue (hopMmer KOHTPOJISL.
CemectpoBas oneHka./Jlp/

.37

Tema 8. @ynkuuu u rpaduxu./Jlex/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP LTHIT 1-3

.38

Tema 8.1. DyHKUMS.
[epuomuueckue pyuxrum./TIp/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP LTHIT 1-3




Tema 8.2. Tpuronomerpuueckue
¢dyHKIIH, 17 CBOMCTBa u
rpadukun./JIex/

TIP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP L{HII 1-3

1. 40 Tema 8.3. [IlokasarenbHas H 1P 1-14,JIPTB 1, JIP I'B 6, JIP 1B 1, JIP JIHB 1-2, JIP
gorapupmudeckas  QYHKIHH, HX OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3
cBoiicTBa u rpaduxu. /TIp/

1. 41 Tema 9. Hagama mareMaTH4ecKOTO TP 1-14,JIPTB 1, JIPIB 6, JIP IIB 1, JIP IHB 1-2, JIP
ananm3a./JIex/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

1.42 Tema 9.1. HenpepriBabie TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIJHB 1-2, JIP
¢ynaxym. /TIp/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP 3B 1, JIP I1HII 1-3

1.43 Tema 9.2. [IpousBonHas [P 1-14,JIPTB 1, JIP I'B 6, JIP 1B 1, JIP THB 1-2, JIP
¢byskuun. /Jlex/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP 3xB 1, JIP I1HII 1-3

1.44 Tema 9.3. IIpousBoanbIe IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
ayieMeHTapHbIX QyHKiui. /TIp/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3

1.45 Tema 94. [Ipumenenue 1P 1-14,JIPTB 1, JIP I'B 6, JIP I1B 1, JIP IHB 1-2, JIP
MPOU3BOJHOM K  HCCIIEIOBaHUIO OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3
(yHKOMH  HA  MOHOTOHHOCTH H
aKCcTpeMyMBl. /JIex/

1. 46 Tema 9.5. [Ipumenenue P 1-14,JIPTB 1, JIP I'B 6, JIP 1B 1, JIP IHB 1-2, JIP
MPOU3BOJIHON  JUII  HAXOXKACHUS 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3
HAWITYYIIIETO peleHus B
MIPUKITaTHBIX 3ajiavyax, JUTSt
OTIpeNIeNIeHNs] CKOPOCTH TIpoliecca,
3aJaHHOTO bopmymoit WA
rpadukom./T1p/

1. 47 Tema 9.6. [TepBooOpasHasi. TP 1-14,JIPTB 1, JIPIB 6, JIP I1B 1, JIP IHB 1-2, JIP
Tabnwma nepBoobpasHbIxX./JIex/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

1.48 Tema 9.7. WuTerpan, ero TP 1-14,JIPTB 1, JIPIB 6, JIP I1B 1, JIP IHB 1-2, JIP

TCOMETPHUYCSCKU ¥ (hU3HIeCKHid
cMbIc. Bpruncnenne wHTErpana mo
thopmyne Herorona-Jleitouuma./IIp/

9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

Pazgen 2. Pasnen 2. I'eomerpus

2.1

Tema 10. IIpsimMble U MIOCKOCTH B
npocrpaHcTie./Jlex/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
DB 1, JIP ®B 1-2, JIP TB 1-4, JIP DkB 1, JIP LTHIT 1-3

2.2

Tema 10.1. B3anmHoe
pacnonomeHHe HpﬂMI)IX B
npocrpancrse/IIp/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JJUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP kB 1, JIP 1IHII 1-3

2.3

Tema 10.2. IlepneHAUKYISIPHOCTD
psAMOi 1 TutockocTr/JIex/

1P 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.4

Tema 10.2.1. Teopema o0 Tpex
nepreHuKyspax./IIp/

P 1-14,JIPI'B 1, JIP I'B 6, JIP IIB 1, JIP JHB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.5

Tema 11. MHuororpannauku./JIex/

TIP 1-14,JIPIB 1, JIP B 6, JIP 11B 1, JIP IUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP [THIT 1-3

2.6

Tema 11.1. IlonsaTue
MHOTOTpaHHUKA, OCHOBHBLIE
9JIEMEHTBI MHOTOTIpaHHUKa,
BEIITYKITBIC u HEBBITYKITBIE
MHOTOTPaHHUKH, pasBepTka

MHororpaHHuka. /I1p/

TP 1-14, JIPIB 1, JIP IB 6, JIP 11B 1, JIP JUB 1-2, JIP
9B 1, JIP ®B 1-2, JIP TB 1-4, JIP DkB 1, JIP LTHIT 1-3




2.7 Tema 11.2. IpaBunbHbBIC TP 1-14,JIPTB 1, JIPIB 6, JIP I1B 1, JIP IHB 1-2, JIP

MHOTOTPAaHHUKU: MOHSATHE 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3
MPABUIBHOTO MHOTOTPAaHHHKA,
MpaBWIbHAS TPHU3Ma W TPaBUIbHAS
MUpaMua, TIpaBHIbHAS
TpEyroybHas mIpaMuaa u
MIpaBUIILHEIN TeTpa’ap, Ky0./JIex/

2.8 Tema 11.3. Cummetpust B TP 1-14,JIPTB 1, JIPIB 6, JIP IIB 1, JIP IHB 1-2, JIP
npoctpanctse/I1p/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.9 Tema 11.4. Beruucnenue 37eMEHTOB TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIHB 1-2, JIP
MHOTOTpaHHHUKOB/JIex/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP IIHII 1-3

2.10 Tema 11.5. TlomoGHble Tenma B TP 1-14,JIPTB 1, JIPIB 6, JIP I1B 1, JIP IHB 1-2, JIP
npoctpanctse. /I1p/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3

2. 11 Tema 12. Tena Bparenus./JIex/ TP 1-14,JIPTB 1, JIPI'B 6, JIP I1B 1, JIP IHB 1-2, JIP

9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.12 Tema 12.1. Konnueckas 1P 1-14,JIPTB 1, JIPI'B 6, JIP IIB 1, JIP IHB 1-2, JIP
MIOBEPXHOCTb, obpasyroriue OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP IIHII 1-3
KOHUYECKOW IOBEPXHOCTH, OCh U
BEpLINHA KOHMYECKOU
nosepxHoctu./ITp/

2.13 Tema 12.2 Cdepa u mrap: meHrp, IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
paauyc, JIMaMerp, IOIAAb 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3
noBepxHOCTH cepbl. /JIex/

2. 14 Tema 12.3. U3o0Opaxkenue Tei IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
BpalleHus Ha miockocTi./TIp/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP ITHII 1-3

2.15 Tema 12.4. KomOunammm Ten TP 1-14,JIPTB 1, JIPIB 6, JIP I1B 1, JIP IHB 1-2, JIP
BpaIIeHus u 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3
MHOTOTpaHHUKOB. /Jlex/

2.16 Tema 12.5. [TonsTHe 00 TP 1-14,JIPTB 1, JIPIB 6, JIP IIB 1, JIP IHB 1-2, JIP
obweme. /IIp/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.17 Tema 12.6. TlomoGHBIe Tenma B TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIHB 1-2, JIP
npoctpaHcTse. /JIex/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP IIHII 1-3

2.18 Tema 12.7. Ceuenus mumuaapa/Ilp/ IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP

OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.19 Tema 13. Bektopsl 1 KOOpJUHATHI B TP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
npoctpaHncTse./JIex/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

2.20 Tema 13.1. Bektop Ha MIOCKOCTH H IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
B mpocTpancTae. /JIex/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP DxB 1, JIP ITHIT 1-3

2.21 Tema  13.2. Pemenue  3amad, TP 1-14,JIPTB 1, JIPIB 6, JIP I1B 1, JIP IHB 1-2, JIP

CBSI3AHHBIX C MPUMEHEHHEM IPaBUI
nehcTBHi ¢ BekTopamu. /I1p/

OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3

Paznen 3. Pasnen 3. BeposiTHOCTh M CTaTHCTHKA

3.1 Tema 14.1. IlpencraBnenne DaHHBIX IIP 1-14,JIPTB 1, JIP I'B 6, JIP IIB 1, JIP JIHB 1-2, JIP
c MOMOILBIO Ta0JIHUIL u OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3
nquarpamm./JIex/

3.2 Tema 14.2. CryuaiiHble IIP 1-14,IPTB 1, JIPTB 6, JIP I1B 1, JIP IHB 1-2, JIP

IKCIIEPUMEHTHI (OTIBITHI) u

9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHIT 1-3




cirydaitaeie coObitHst. /TIp/

3.3 Tema 143. Omnepamum  Han 4 P 1-14,JIPTB 1, JIP I'B 6, JIP 1B 1, JIP IHB 1-2, JIP
COOBITHSAMHU: TepeceyeHue, OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3
oOBenMHEeHNne,  MPOTHUBOIIOJIOKHBIC
coObrtus./JIex/

3.4 Tema 14.4. VYcnoBHas 2 P 1-14,JIPTB 1, JIP I'B 6, JIP I1B 1, JIP IHB 1-2, JIP
BeposTHOCTD. /TIp/ 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP I1HII 1-3

3.5 Tema 14.5. Komb6unaTopHOE 4 P 1-14,JIPTB 1, JIP I'B 6, JIP I1B 1, JIP IHB 1-2, JIP
TIpaBHUIIO YMHOKEHMSL./JIex/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3

3.6 Tema 14.6. bunapHblii ciny4ailHbII 2 TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIHB 1-2, JIP
ompIT  (WCIBITaHUE), ycrmexX | 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP IIHII 1-3
Heynaya. /TIp/

3.7 Tema 14.7. Crnydaiinas 4 P 1-14,JIPTB 1, JIP I'B 6, JIP 1B 1, JIP IHB 1-2, JIP
BenmunHa. /JIex/ OB 1, JIP ®B 1-2, JIP TB 1-4, JIP 3xB 1, JIP I1HII 1-3

3.8 Tema 15.1. Yucnossie 2 IP 1-14,JIPTB 1, JIP I'B 6, JIP 1B 1, JIP IHB 1-2, JIP
XapaKTepUCTUKU CIIy4aiHbIX 9B 1, JIP ®B 1-2, JIP TB 1-4, JIP OxB 1, JIP ITHII 1-3
BCJIMYMH: MaTeMAaTUIECKOE
OKUJIaHUE, JTUCTICPCHUS u
cTaHjapTHoe oTkioHeHue. /I1p/

3.9 Tema 15.2. 3axoH OOJIBIINX YHCEN H 4 TP 1-14,JIPTB 1, JIP I'B 6, JIP TIB 1, JIP JIHB 1-2, JIP
€ro polb B HAayKe, IPUPOAEC H OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OB 1, JIP I1HII 1-3
obmectBe. BrIOOpOYHEBIH  MeTOx
nccinenoBauuii./JIex/

3.10 Tema 15.3. [pumepsr 2 P 1-14,JIPTB 1, JIP I'B 6, JIP I1B 1, JIP IHB 1-2, JIP
HETPEPBIBHBIX CITyIaifHBIX OB 1, JIP ®B 1-2, JIP TB 1-4, JIP OkB 1, JIP ITHII 1-3
BenmauH. /I1p/

3.11 IToBTOpeHue IPONAEHHOTO 14
marepuaina./CP/

3.12 [MonroTtoBka k sx3ameny/CP3/ 12

3.13 Koncynpranust k sx3ameny/K3/ 2

3.14 [Ipomexyrounas aTTeCTalus: 4

JK3aMeH. /IK/

6. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHA YYEBHOI'O IIPEJIMETA

Texymuii KOHTPOJIb YCHEBAEMOCTH U MPOMEKYTOYHAs AaTTEeCTallds TPOBOAMUTHCS B cooTBeTcTBHM C Ilomoxkenunem 00
OpraHU3alUK TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEXKYTOUYHOW aTTeCTalH 10 0Opa30BaTelIbHBIM MPOTPAMMaM CpPEIHEro
npodheccCHoHanbHO 00pa30BaHus, MPOTPaMM BBICIIETO 00pa3oBaHusl, mporpamm maructpatypsl B8 ®I'BOY BO HI'YAJIU umenu
A 1. KpsukoBa
[opsiok W TMEepUOJMYHOCTH TEKYLIEro KOHTPOJSI M IPOMEKYTOUHOM aTTECTAllMd IPEJCTaBIeHbl B (POHJIE OLIEHOYHBIX CPE/ICTB
y4eOHOTO TpeaMeTa.




7. YHEBHO-METOANYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHUE YYEBHOI'O

HPEAMETA
7.1. UadopmanuonHoe odecnevyeHne peajn3amum MporpaMmmbl
ABTOpBI, 3ariaBue HN3narenbcTBO, IO KoJu-Bo
COCTaBUTEJIH 9K3

7.1.1. OcHoBHas JTUTEpPaTypa

J1.1 Anumos III. A, Maremaruka: anreOpa ¥ Hadana MaTeMaTHYECKOTO Mocksa: 9BC

Konsirun 1O. M. aHaym3a, reomeTpus. Anredpa u Havyana IIpocsemenue, 2024

MaTeMaTh4eckoro ananmsa: 10—11-e kraccel: 0a30BBIN
U YOITyONEHHBIN YPOBHU

7.2. DjeKTPpOHHbIe MH(OPMALMOHHbIE PeCypPChI

OnekrponHas oopasoparenbHas cpena HI'YAIN (BUOC) - Pexum nocryna: https://portal.nsuada.ru/

OnexrpoHHas oubnnoTeunas cucrema «[PRbooks» — Pexxum mocryma: http://www.iprbookshop.ru/

DrekrpoHHO-0nOmmoTeuHast cucrema "HOpaiit" — Pexxum nocryna: https://urait.ru/

Bl W N —

DsekrpoHHas oubaroTeuHas cucrema «Jlanp» — Pexxum nocryna: https://lanbook.com/

7.3. IlepeyeHb NPOrpaMMHOI0 O0ecreYeHnst

Windows 7 — onepanimonHnas cucrema, LibreOffice, PowerPoint Viewer, Kaspersky Endpoint Security 10, 7-Zip x64

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O IPEIMETA

VYueOHast aymuTopusl JUIss TIPOBENEHMS Y4EOHBIX 3aHATHUI BCEX BHAOB, B TOM 4YHCIE TPYNNOBBIX W WHAWBUIYaIbHBIX
KOHCYNIBTAIIMH, TEKYLIero KOHTPOJSA W TNPOMEXKYTOYHOH aTTecTalyy, OCHAIIEHHAs KOMIUIGKTOM Y4eOHOH Mebenn u
MYJIbTHMEIUHHBIM 00OpYIOBaHHEM C BO3MOXKHOCTBIO TOAKIIOYEHHS K ceTH «VIHTepHeT» ¥ JOCTYHOM K OJIEKTPOHHOI
nH(popMaMoHHO-00pa3oBaTensHOl cpene HI'YAIU.

MarepuanbHO-TEXHHUECKOE  OOecreueHne  ayAiuTopuu  oOecreuynBaeT  BO3MOXHOCTh  JOCTHIKEHUS  OOYyJarol[UMUCS
ycraHoBieHHBIX PI'OC COO TpeboBaHMII K TpPEAMETHBIM, METANpPEIMETHBIM M JIHYHOCTHBIM pEe3ylnbTaTaM OCBOCHUS
00pa3oBaTenbHON MPOrpaMMBbl.

9. TPEBOBAHMUS K HEJAI'OTMYECKUM PABOTHUKAM

Peamuzanmst  ygeOHOrOo mpenmera  obOecrieunBaeTcst  paOOTHHMKAMH — YHHUBEPCHUTETa  OTHOCSAIIMMHCS K  TPO(eccopcko-
MPENOAaBaTEeIbCKOM COCTaBY M HHBIMH IEIarOTHYSCKMMHU pabOTHHKAMH, a TakoKe JHIAMH, MPUBICKAEMBIMU K peaau3alluu
00pa3oBaTebHON MPOrpaMMbl Ha YCIOBUSAX TI'PaXKJAHCKO-PABOBOTO JOrOBOPa, B TOM YHCJIE€ W3 YHCIIA DPYKOBOJTUTEIEH W
pabOTHHKOB OpraHHU3alfii, HATPABICHUE ACATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JjacTH mpodecCHoHambHOM nestensHocTu 10.
ApXUTEKTypa, MPOEKTHPOBaHUE, Teone3us, Tomorpadus W Ou3aifH (MMEIOMMX CTaX paboTHl B JaHHOW TNpodeccHoHaTbHOU
00JIacTH HE MEHEE TPEX JIET).

TpeboBanusi k kBanudukanuu. Beiciiee npodeccroHanbHOE 00pa3oBaHME WM CpelHee MpodeccHoHATbHOe 00pa3oBaHME II0
HANpaBJICHUIO MOAroToBKU "OOpa3oBaHWe M Meaaroruka’ WM B OOJIACTH, COOTBETCTBYIOIICH IIpErnojaBacMOMy HpeaMeTy, 0e3
MPEIbSBICHUS TPEOOBAHUN K CTaxy pabOThI JHOO BbICIICe MPOQECCHOHAILHOES 00pa3oBaHUE WM cpeaHee MpodeccroHalbHOe
oOpa3oBaHHMe | JIOTIOJIHUTENFHOE TNpodeccHoHaTbHOe 00pa3oBaHUE [0 HAINPABICHHIO JESITENFHOCTH B 00pa3oBaTelIbHOM
yUpexIeHun 0e3 IpebBiIeHIs TpeOOBaHUH K CTaXy paOOTHI.

[Menarornyeckne pabOTHHKH, NMPHUBIIEKAEMbIE K peasi3aliy 00pa3oBaTeNbHON NPOTpaMMBl, JODKHBI MOJIY4aTh JOMOJHHUTEILHOE
npodeccuoHanbHOe 00pa3oBaHKe MO MPOrpaMMaM TOBBIINICHHS KBaTU(DUKALUK HE PeXe OJHOr0 pa3a B TPH rojia C y4eTOM
paciMpeHus CrekTpa Mpo(ecCHOHATBHBIX KOMITCTECHIIN.
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1. NINOACHHUTEJIBHASA 3AIINCKA

®onn omeHouHbix cpenctB (POC) BkIOUaeT MaTEpPHANIbl IS MPOBEICHUS TEKYIIETO
KOHTPOJIS U IPOMEXKYTOUHOU aTTECTAIlUU.

Hacrosmuit ®OC no yuebHOMY TipeameTy «MareMaTrkay SBISICTCS HEOThEMJIEMbIM
npujIokKeHneM K paboueil mporpamme yuyeOHoro mpeamera «Marematukay. Ha nanubii @OC
pacmpoCTpaHsIIOTCST BCE PEKBHU3UTHI YTBEpXkKIAEHUs, mpeactaBieHHblie B PIIJI mo manHOoMy
IpEIMETY.

Hensto Ttexkymero kontposss (TK) m mpomexyrounoit arrtectamuu (ITA) sBmsercs
KOHTPOJIb OCBOGHHUS 3aIUIAHUPOBAHHBIX MO Yy4YEOHOMY TIpeIMETy 3HAaHWM U YMCHHI,
HaIpaBJeHHBIX (DOPMUPOBAHHUE Y 00YUAIOMUXCS

NpeIMeTHBIX pPe3yJIbTATOB:

Ouenkn
. Opranusanus
Kon IIpenmeTHbIi pe3yabTar OCTHKEHUS
AOCTHKEHUS
pe3yJbTara

IP 1 BJIaJICHUE METOJJAMHU TOKA3aTeIIbCTB, [IpakTrueckue 3agaHus 1Mo OrneHKa
QIrOpUTMaMHU pEILEHUs 3a/1a4; temam: Tema 2.1. pe3yiabTaToB
ymeHue GopMyIupoBaTh [IpeobpazoBanme BBITIOJTHCHUS
onpeeeHus, aKCUOMbI U TEOPEMBI, TPUTOHOMETPUUECKUX MPaKTUYECKHU
MPUMEHSATh UX, MPOBOIUTH BBIPAYKECHHIA. X 3aIaHUH
J0Ka3zaTelibHbIE paccyxaeHus B xoae | Pazmen 2. ['eomerpus
penieHus 3anaqy

I1P 2 YMEHHE OEPUPOBATH OHATUAMMU: [IpakTnueckue 3amanusa no | OneHka
CTENEeHb YHCIIa, JorapudM Yucia, temaMm: Tema 1. 3. CrenieHp | pe3yJbTaTOB
YMEHUE BBITIOJIHATH BHIUUCIICHUE C 1IEJIBIM MTOKA3aTeJIEM. BBITIOJIHEHUS
3HAYCHHUH 1 MpeoOpa3oBaHUs Tema 6.1. Crenens ¢ MPaKTUYECKHU
BBIPAYKEHHI CO CTENEHAMU U palMOHAILHBIM X 3aJIaHul
norapudmamu, mpeodpa3oBaHuUs MOKa3aTeseM.

IpoOHO-PaLlMOHATBHBIX BBIPAKECHHH Tema 6.2. Jlorapudm
YHUCIA.
Tema 7.1. IIpeoGpa3oBanue
BBIPAYKEHH, COJIEPKALLUX
JorapudMBl.

P 3 YMEHHE OEPUPOBATH OHATUAMM: [IpakTnueckue 3ananusa no | OneHka
panroHaNbHbIE, UPPALMOHAIIBHEIE, TEMaM: pe3yabTaToOB
MOKa3aTelbHbIE, CTEIICHHEIE, Tewma 2. YpaBHeHuUs u BBITIOJIHEHUS
Jorapumuueckue, HEPaBEHCTBA. MIPAKTUYECKHU
TPUTOHOMETPUYECKUE YPABHEHUS U Tema 2.2. YpaBHeHue, X 3aJjaHui
HEPaBEHCTBA, UX CUCTEMBI KOpPEHb YpaBHEHUSI.

Tema 2.4. Pemienue
HMpPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.
Tema 2.5. Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHU.

Tema 7. YpaBHeHus u
HEPaBEHCTBA.

Tema 7.4. Tloka3zarenbHble




YpaBHEHUS U HEPABEHCTBA.
Tema 7.6. Cucremsl
JIMHEWHBIX YPABHEHUMN.

I1P 4 YMEHHE OEPUPOBATH OHATUAMM: IIpakTnueckue 3amanusa no | OneHka
byHKIMS, HeTpephIBHAS () YHKIIHS, temam: Pasznmen 1. Anrebpa | pe3yiabTaTroB
MIPOU3BO/IHAS, TTepBOOOpa3Has, Y HayaJla MaTeMaTH4eCKOTO | BBIMOJHEHUS
OTpe/ieNICHHbIA HHTETpal; yMEHHE aHaymza MPaKTUYECKU
HAaXOJUTb MPOU3BOIHBIE Tema 3.2. CrenneHHas X 3aJlaHui
AJIEMEHTapHBIX PYHKIMMA, UCTIONB3YS | (YHKIUS C HATYpaJbHBIM U
CIIPAaBOYHBIE MATEPUAIIHI; LEJIBIM TTOKa3aTeJIeM.

WCCIIeIoBaTh B pocTermux ciaydasx | Tema 8.3. [lokazarenbHas u
(GyHKIMK HA MOHOTOHHOCT, JorapupmMuyuecKas
HaXOIUTh HaNOOJIBIIINE U (GyHKIMH, UX CBOMCTBA U
HaMMEHBIINE 3HAYCHUs PYHKIUH; rpaduKu.

CTPOUTH rpaQ K MHOTOUYJIEHOB C

UCIOJIb30BaHUEM armapara

MaTeMaTHYeCKOro aHalln3a;

MPUMEHATH MPOU3BOJHYIO TIPU

pEIIeHNH 3a/1a4 Ha ABUKECHUE;

pemaTh TPakTUKO-OPUEHTUPOBAHHEIC

3a7a4yd Ha HAanOOJIBIIINE U

HauMEHbBIINE 3HaUeHUs, Ha

Hax0JICHUE MyTH, CKOPOCTH U

YCKOpEHUs

IIP 5 YMEHHE OEPUPOBATH OHATUAMM: [IpakTnueckue 3amanusg no | OneHka
paroHagbHas QyHKIHS, TeMam: pe3yNIbTaToB
noKasareiabHast QYHKIHSI, CTCTICHHAS Tema 1. 3. Ctenens ¢ BBITIOJIHEHUS
¢byHKIMS, TorapupmMudeckas LEJIBIM TIOKa3aTeJeM. MPaKTUYECKU
(GyHKIIMS, TPUTOHOMETPUYECKUE Tema 2.1. IIpeoOpa3oBanue | X 3a1aHHA
dbyHKIIMM, 00paTHBIC QYHKIINH; TPUTOHOMETPUICCKUX
YMEHHE CTPOUTH TPaUKH U3YICHHBIX | BBIPAXKCHHIA.

(yHKIHH, UCTIOTB30BaTh rpaduKu Tema 3.2. CrenenHas

MIPU U3YYEHUH MPOLECCOB U (GYHKIUS C HATYpaIbHBIM U

3aBHCHMOCTEH, MPHU pElICHUN 3aa4 LEJIBIM TIOKa3aTeJeM.

U3 APYrux y4yeOHBIX MPEAMETOB U Tema 6.1. Crenens c

3a/1a4 U3 peanbHOM )KU3HH; BBIPAXKATh | PallMOHAIBHBIM

(dbopMyliaMu 3aBHCUMOCTH MEXKIY IIOKAa3aTEeJIEM.

BEJIMYNHAMHA Tema 6.2. JIorapudm
quca.
Tema 7.1. IIpeoGpa3oBanue
BBIPAYKEHH, COIEPKALLUX
JorapudMBI.
Tema 7.5.
Jlorapudmuaeckue
yYpaBHEHUS U HEPABEHCTBA.

IIP 6 YMEHHE periaTh TEKCTOBBIE 33141 [IpakTrueckue 3agaHus 1Mo OrneHKa
pa3HBIX TUMOB (B TOM YHCIIC Ha TeMaM: pE3yJIbTaTOB
MPOLEHTHI, JOJIM U YaCTH, Ha Tema 1. Yucna u BBIITOJTHEHHU S
IBUKEHHE, PabOTY, CTOUMOCTD BBIYUCIICHHUS. MIPAKTUIECKU
TOBAapOB U yCIIYT, HAJIOTH, 3a7a4H U3 Tema 2. YpaBHeHuUs u X 3aIaHUH




06HaCTI/I YIpaBJICHUA JINYHBIMUA U
ceMeHHbIMU (DMHAHCAMM); COCTABIIATH
BBIPXEHHUSI, YPABHEHHUS], HEPABEHCTBA
Y VX CHCTEMBI 110 YCIIOBHIO 33/1a4H,
HCCIICA0BATh MOJTYYCHHOC PCIICHUC U
OLIEHUBATh MPABIIOTIO00HOCTD
pe3yabT

HEPaBEHCTBA.
Tema 2.2. YpaBHeHuUe,
KOpEHb YpaBHEHHUSI.

Tewma 2.4. Pemenue
HppaLMOHATIBHBIX
YpaBHEHU U HEPABEHCTB.
Tema 2.5. Pemienue
TPUTOHOMETPUYECKUX
YPAaBHEHUM.

Tema 7. YpaBHeHUs 1
HEPaBEHCTBA.

I1P 7

YMEHHUE ONEPUPOBATH MOHSATHIMU:
cpenHee apupMeTHIECKOe, MeINaHa,
HauOoJbIlIee U HAaMEHbIIIEe
3HAYEHHS, pa3Max, JUCIEPCHS,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHHe U3BIIEKaTh,
WHTEPIPETHPOBATH HHPOPMAIIUIO,
NPEJCTAaBICHHYIO B Ta0INIAX, HA
auarpaMmmax, rpadukax,
OTPAXKAIOLIYIO CBOMCTBA PEAIbHBIX
MIPOIIECCOB U SIBJICHUM; TIPE/ICTABIIATh
MH(OPMAIIHIO C TIOMOLIBIO TAOJIUI] U
IMarpaMM; UCCIeI0BaTh
CTaTHCTUYECKHE JIaHHBIC, B TOM
qHcIIe ¢ IPUMEHEHNUEM rpaduaecKix
METOJIOB U 3JICKTPOHHBIX CPEJICTB

[IpakTrueckue 3agaHus 1Mo
pazzenam:

Paznen 2. I'eomerpus,
Pazpnen 3. BeposiTHOCTD U
CTaTHUCTHKA

OrneHKa
pe3yabTaTOB
BBLIIIOJTHEHUS
MPaKTUYECKHU
X 3aJJaHui

I1P 8

YMEHHUE ONEepUPOBAThH MOHATHIMU:
CIIy4ailHBIN OMBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTD CIYYaliHOTO
COOBITHS; YMEHUE BBIUUCIIATD
BEPOSITHOCTH C UCIIOJIb30BaHUEM
rpaguYecKuX METO/I0B; IPUMEHATh
(bOpMyIIBI CIIOKEHHUS U YMHOKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE
(baxThl ¥ GOPMYIIBI IPU PELICHUN
3aj1a4; OIIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CITy4allHBIMH BETMYMHAMHM; YMEHHE
MPUBOANUTH PUMEPHI IPOSBICHUS
3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX
1 OOILECTBEHHBIX SBJICHUSIX

IIpaxkTrueckue 3agaHus 1o
pasneny:

Paznen 3. BeposiTHOCTD 1
CTaTHCTUKA

Orenka
pe3yJbTaToOB
BBITIOJIHEHUS
MPaKTUYECKHU
X 3aJlaHui

ITP 9

YMEHUE ONEPUPOBATH MOHATHUSIMHU:
TOYKa, IpsiMasi, III0CKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBII YroJl,
CKPEILMBAIOIINECS IPSIMBIE,
MapajuieIbHOCTh U
MEePHEHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEM, Yroa MEXIY IPSIMBIMH,
YTOJ MEXAY MPSIMOM U TIOCKOCTBIO,

[IpakTrueckue 3agaHus 1Mo
pazneny:
Paznen 2. 'eomerpus

OrneHKa
pe3yabTaTOB
BBINIOJTHEHHS
MPaKTUYECKHU
X 3aJaHui




YroJl MEXAY IIOCKOCTSIMH,
paccTostHuE OT TOYKHU JO IJIOCKOCTH,
paccTostHuEe MEXAY MPSIMBIMH,
pacCcTosTHUE MEXAY IIIOCKOCTIMU;
YMEHHUE UCIOJIb30BaTh MPU PELICHUN
3a/1a4 U3y4yeHHbIE (AaKThl U TEOPEMBI
MJITAHUMETPUU; YMEHUE OLICHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOILIETO
Mupa

[P YMEHHE ONIEPUPOBATH MOHITUIMM: [IpakTnueckue 3aganusa no | OrieHka
10 MHOI'OT'PaHHUK, CEYCHUE paszenam: pe3yabTaToB
MHOTOTpaHHHUKA, KYO, Paznen 2. 'eomerpus BBITTOJTHEHUS
napajulesienunea, npusma, nupammuaa, IIPaKTUYECKH
¢durypa 1 moBEpXHOCTh BpAIICHHUS, X 3aJJaHuM
WIAH]P, KOHYC, Iap, cdepa,
ceueHus (GUTypsl BpallleHus,
IUIOCKOCTB, Kacaromasics chepsl,
LUJIUHAPA, KOHYCA, IUIONIAa/1b
MIOBEPXHOCTU MUPAMUJIBI, IPU3MBI,
KOHYca, IWIMH]Ipa, Tomanb chepsl,
00beM Ky0a, MPSIMOYTOJIEHOTO
napajuieJenuIea, TupaMmuIbl,
IIPU3MBI, HWIMH]IpA, KOHYCA, 111apa;
yMeHHe U300pa’kaTh MHOTOTPAaHHUKHU
1 TIOBEPXHOCTH BpaILEHUs, UX
CEYEHMS OT PYKH, C IOMOLIBIO
YEepTEKHBIX UHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHE PAaCIIO3HABATh
MPaBUIIbHBIE MHOTOTPAHHUKHU
I1P YMEHHE OEPUPOBATH OHATUAMMU: IIpakTnueckue 3amanusa no | OneHka
11 JIB)KEHUE B MPOCTPAHCTBRE, pazzaenam: pe3yJbTaToOB
1o/100HBIE (PUTYPHI B IPOCTPAHCTBE; Pa3nen 2. 'eomerpus, BBITIOJTHEHUS
WCIIO0IB30BaTh OTHOIICHHE Ttomaneid | Tema 12.6. [lomoOHBIC Tena | TMPaKTUYECKU
MOBEPXHOCTEN 1 00BEMOB MOJOOHBIX | B IMIPOCTPAHCTBE. X 3aJaHUN
buryp pu penieHun 3aaaq
I1P YMEHME BBIYUCIATE reomeTpuueckue | Ilpaxtuueckue 3amanusg no | OneHka
12 BEJIMYMHBI (JUIMHA, IO, MIOMAIb, TEMaM: pe3yabTaToOB
00BEM, MIIOMIAAb IOBEPXHOCTH), Pazgen 2. I'eometpus, BBITTOJTHEHU S
WCIIONB3YS U3YUEHHBIE POPMYITBI U Tema 3.3. MPaKTUYECKHU
METO/IbI Tpuronomerpuueckas X 3aJjaHui
OKPY’KHOCTb, OIIPEJECICHUE
TPUTOHOMETPUUECKUX
(GYHKIHA 9ACTIOBOTO
apryMeHTa.
Tema 11. MHOTrOrpaHHHKH.
I1P YMEHUE OIEPUPOBATH OHATUIMMU: Tema 3.2. Crenennas Onenka
13 MPSIMOYTOJIbHAS CHCTEMA KOOPAUHAT, | (GYHKIUS C HaTypalbHBIM U | pe3ylbTaToOB
KOOpJAMHATBI TOUKHU, BEKTOP, LIEJIBIM TIOKA3aTENEM. BBITIOJTHEHUS




KOOPAMHATBI BEKTOPA, CKAIAPHOE Tema 3.3. MPaKTUYECKU
MPOU3BEICHUE, YTOJI MEXKITY Tpuronomerpuyeckas X 3aIaHUH
BEKTOPaMH, CyMMa BEKTOPOB, OKPY>KHOCTb, OTIPEICIICHIE
IIPOU3BE/ICHNE BEKTOPA HA YHUCIIO; TPUTOHOMETPUYECKUX
HaxO0JIUTh C MOMOIIbIO U3YYEHHBIX (GYHKIIUH 9UCIOBOTO
(bopMyI1 KOOPAMHATHI CEPEIMHBI aprymMeHTa.
OTpE3Ka, PACCTOSIHUE MEKY IBYMs Tema 13. Bektops!l u
TOYKaMHU KOOPJIMHATHI B
MIPOCTPAHCTBE.
I1P yMEHHUE BBIOUPATh TOIXOISIINAN [IpakTrueckue 3agaHus 1Mo OrneHKa
14 MU3YYEHHBIN METOJ [UIsl pEeLICHUS TEMaM: pe3yabTaToB
3a7a4M, paco3HaBaTh Tema 1. Yucna u BBIITOJTHEHU S
MaTemMaThueckue (pakThl U BBIYUCIICHHUS. MPaKTUYECKHU
MaTeMaTHYECKUE MOJIEIIU B Tema 1.5. Cunyc, KOCUHYC | X 3aJlaHUU
MIPUPOIHBIX U OOIIECTBEHHBIX Y TAaHT'€HC YHMCIIOBOTO
SIBJICHUSIX, B UICKYCCTBE; YMEHHUE aprymMeHra.
IIPUBOJUTH IIPUMEPHI Tema 2.5. Pemienune
MaTeMaTHYECKUX OTKPBITHI TPUTOHOMETPUYECKUX
POCCUICKON U MUPOBOMU YPaBHEHUM.
MaTeMaTUYECKON HayK1 Tema 3.2. Crenennas
(byHKLMS C HATYypaJbHBIM U
LEIBIM [TOKAa3aTeJeM.
Pazpnen 3. BeposiTHOCTD 1
CTaTUCTUKA
JIMYHOCTHBIX Pe3yJIbTaTOB:
Kon | JIMYHOCTHBINH pe3yabTar Opranusanus Ouenkn
AOCTHKECHUS AOCTHKEHUS
pe3yJbTara
JIPI'B | B uacmu zpasxcoanckozo PIIB Bcerpeua B pamkax OO6cyxaeHu
60CRUMAHUA: npoekTa <« ropxxyce e
JIP I'B 1 chopmupoBaHHOCTH reposiIMU» MEpONPUATH
rpak1aHCKOW MO3ULIMHU PIIB Axuus [lenb Poccun s PIIB
oOyuarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO
o01ecTBa, MpeICTaBICHUE O
MaTeMaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IUYHbIX
CTPYKTYD, SIBJICHUH, IIPOLEYD
TPaKIAHCKOTO 00IIecTBa (BBIOOPHI,
OIIPOCHI U IPYIoe);
JIP I'B 6 yMeHue B3auMOJIeliCTBOBATh
C COLIMAJIbHBIMUA UHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIUSIMU U
Ha3HA4YCHHEM;
JIPIIB | B yacmu nampuomuueckozo PIIB Bcerpeua B pamkax OO6cyxaeHu
60CRUMAHUA: npoekTa <« ropxxyce e
JIP IIB 1 chopmupoBaHHOCTH repOsIMU» MEpONPUATH




POCCUICKOM I'paKJaHCKON
UJCHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY U HACTOSIIIEMY
POCCHICKON MaTE€MaTUKH,
LIEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHUSM POCCUHUCKUX
MAaTE€MaTUKOB U POCCUNCKOU
MaTeMaTHIEeCKOM IIKOJIBI,
WCIIO0JIb30BAHUE ATUX JIOCTUKEHUN B
IpYTUX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKH;

PIIB PernonansHas
HayyHas CTyJeHuYecKas
KOH(epeHIIUS
«HTenneKkTyanbHbIi
noreHman Cubupu»

a1 PIIB

JIP
JTHB

B uacmu oyxoeno-upaecmeennozo
60CRUMAHUA:

JIP JIHB 1 oco3Hanune gyXOBHBIX
LIEHHOCTEN POCCUICKOT0 Hapoa;

JIP THB 2 chopmupoBaHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, 3STHUECKOTO
MOBE/ICHHUS, CBA3aHHOTO C
MPAKTUIECKUM MPUMEHEHUEM
JOCTUKEHHUI HayKu U 1€ATEIbHOCTHIO
Y4E€HOTr'0, 0CO3HAaHHE JIMYHOTO BKJIAJa
B MIOCTPOCHHUE YCTOMYHUBOTO
Oymymero;

PIIB Akums [dens Poccun

OO6cyxaeHu
e
MEPOIPHSITH
s PIIB

JIP OB

B uacmu ycmemuueckozo
80CRUMAHUA

JIP OB 1 scTeTnmueckoe OTHOMIEHHUE K
MHUPY, BKJITIOUYast ICTETUKY
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHHM,
pacCcyXIeHHM, BOCHPUUMUYUBOCTD K
MaTeMaTUYECKHM acleKTaM
paBHI/I‘IHBIX BHUJIOB I/ICKyCCTBa;

[IpakTHueckue 3agaHus 1Mo
Pazneny I'eomeTpus.
Mojenu MHOTOIpaHHHUKOB,
MPOTIOPITUH, B TOM YHCIIE
«30JI0TOC CCUCHHCY,
KpacHBOE PEIICHHE 3aa4H,
KOMITAKTHOCTb (DOPMYJI U T.

II.

OneHka
pe3yJIbTaTOB
BBITTOJTHCHUS
MPaAKTUYECK
UX 3aJaHul

JIP ©B

B uacmu ¢pusuuecxkozo eocnumanus:
JIP ®B 1 chhopMuUpOBaHHOCTH YMEHUS
MPUMEHSTh MaTeMaTHUYECKHE 3HAHUS
B MHTEpPECAX 3740POBOI0 U
0e3omacHOro 00pa3a KU3HH,
OTBETCTBEHHOE OTHOILLIEHUE K CBOEMY
3JI0pOBBIO (3I0POBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUN U
OT[bIXa, peryisipHas ¢puznyeckas
AKTUBHOCTb);

JIP ®B 2 ¢uszuveckoe
COBEpIICHCTBOBAHUE IIPU 3aHIATUSX
CIIOPTUBHO-03/10POBUTEIIBHOM
JESTENBHOCTBIO;

[IpoBenenne pa3MUHKH JIs
CHSTUST GUZNYECKOTO U
TICUXOJIOTHYECKOTO
nepeyTOMIICHHUSI.

JIP TB

B yacmu mpyooeozo eocnumanus:
JIP TB 1 roToBHOCTH K TpYAY,
OCO3HaHHUE [IEHHOCTHU TPY10JII00HS;
JIP TB 3 unTepec K pa3ianuHbIM

PIIB Konkypc Tanucman
JecsatuneTus Hayku u
TEXHOJIOTHI

PIIB ®ectuBans Juu

OO6cyxaeHu
e
MEPONPHSITH
s PIIB




cdepam nmpodeccrnoHaIbHON
NEeSITeIbHOCTH, CBA3aHHBIM C
MaTEMATHKOW U €€ MPUIIOKCHHUSIMH,
YMEHHE COBEpIIaTh OCO3ZHAHHBIN
BEIOOD Oynymeit mpodeccuu u
peain30BbIBaTh COOCTBEHHbBIE
KU3HCHHBIC TIJIaHbI,

JIP TB 4 roTOBHOCTB ¥ CLTIOCOOHOCTH
K MaTeMaTH4eCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha IPOTSKEHUH
BCEM KU3HU, TOTOBHOCTH K
aKTUBHOMY YYacCTHIO B PELICHUU
MPAKTUIECKHX 33724
MaTeMaTHYeCKON HalpaBIeHHOCTH;

Hayku HI'VAJIU

PIIB PeruonanbHas
Hay4Hasl CTyJeHYeCcKas
KoH(epeHIms
«MHTeeKTyanbHbII
noteHiman Cuéupuy»

JIP B uacmu sxonozuueckozo Pemenue 3anau c Ouenka

OB | eocnumanus: 3KOJIOTUYECKUM pe3yabTaToOB
JIP 3kB 1 chopMupoBaHHOCTH COZEP)KAaHUEM B paMKax BBITTOJTHEHUS
AKOJIOTUYECKOU KYJIbTYPHI, paznmena: Aunrebpa u MPaAKTUYECK
MMOHMMAaHUE BIUSHUS COLUATBLHO- Hayajia MaTeMaTH4eCKOTo UX 3aJaHui
SKOHOMMYECKHUX MPOIIECCOB HA aHayIM3a.
COCTOSIHHE NPUPOJHON U COLMAIIbLHOU
Cpelbl, 0CO3HaHUE TI100aTbHOIO
XapakTepa dKOJOTHIECKUX MPOoOIIeM,
OpHUEHTAIMs Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUMU JJIs
perieHus 3a1a4d B 00JacTu
OKpY>Kalolllel cpeibl, IIIaHUPOBAHUE
MOCTYIKOB M OLEHKU UX BO3MOMXHBIX
MOCIEACTBUM ISl OKPYKAIOLIEH
Cpelbl;

JIP B uacmu yennocmu nayunozo PIIB Konkypc Tanucman OO6cyxaeHu

HHII | nosnanus: [ecaruneTus Hayku u e

JIP IHII 1 cdhopmupoBaHHOCTH TEXHOJOTHUI MEpOINPUATH
MHPOBO33PEHUS, COOTBETCTBYIOLIErO PIIB ®ectuBans [uu a1 PIIB
COBPEMEHHOMY YPOBHIO Pa3BUTHUS Hayku HI'VAJIU

HAyK{ U OOIIECTBEHHOM MPAKTUKH,
MOHMMaHKHE MaTEeMaTU4ECKOM HayKu
Kak c(hepbl YeI0OBeUeCKOM
NESTeIbHOCTH, 3TAIIOB €€ PAa3BUTHUS U
3HAYUMOCTH JUIsl pa3BUTHUS
LUBUIIN3ALIUY;

JIP ITHII 2 oBiageHuE A3BIKOM
MaTeMaTHUKU 1 MaTeMAaTU4EeCKON
KYJIbTYPOH KaK CpEACTBOM IO3HAHUS
MUDA;

JIP ITHII 3 roTOBHOCTB OCYILIECTBIATH
IIPOEKTHYIO U UCCIIEJ0BATENIBCKYIO
JEeSTENIbHOCTh MHIMBUYaJIbHO U B

rpymre.




MeTanpeIMeTHbIX pe3yJbTaToB:

OBnazieHne yHUBEPCAIbHBIMU y4eOHBIMU NTO3HaBaTeNbHbIMU AelicTBusiMU (MP T1/1):

a) 0a30BBIC JJOTUYECKHE JICHCTBHUS:

- BBIBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKUM MATEMaTHYECKHMX OOBEKTOB,
MNOHATUM, OTHOIIEHUH MEXAYy TOHATUAMU, (OPMYJIHUPOBATh ONpPEIECICHUS TOHSATHIA,
YCTAaHABJIMBATh CYUIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMM, OCHOBAaHHS JUIsI OOOOIICHHS WU
CPaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN3a;

- BOCIpPMHUMATh, (OPMYIMPOBATH U MPeoOPa30BbIBATH CYKACHUS: YTBEPAMUTEIbHbBIE U
OTpHULaTeNIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

- BBIIBJIAITh MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTUBOpEUHs B (aKTax,
NaHHBIX, HAOMIONEHUSX M  YTBEPXKIEHUSAX, MpearaTb KpPUTEPUU IS BBISBJICHHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

- JlenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUEHUI 110 aHAJIOTHH;

- MPOBOJUTH CAMOCTOATEIHHO JJOKA3aTEIbCTBA MAaTEMAaTHUECKUX YTBEPKIEHUHN (TIpsMbIe
U OT MPOTUBHOIO), BHICTPAMBATh APryMEHTALMIO, TMPUBOIUTH MPHUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXACHHS U BHIBOJIBI;

- BbIOMpaTh crnoco0 pemieHus y4eOHOW 3afaud (CpaBHHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh HaubOonee TMOAXOASIIUNH C YYEeTOM CaMOCTOSITENbHO BbIACIEHHBIX
KpUTEPUEB).

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

- WCIONB30BaThb  BONPOCHI KaK  HMCCIEAOBATENLCKUN  MHCTPYMEHT  IO3HAHMA,
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOLINE MPOTUBOpPEUHE, MPOOIeMy, yCTaHABIMBATh UCKOMOE
U JJaHHOE, (POpPMUPOBAThH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

- TMPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIEI0BaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, MPOLECCa, BBIIBICHHIO
3aBHCUMOCTEH MeX1y 00BbEKTaMu, SIBICHUSMHU, IPOLIECCAMU;

- CaMOCTOATENBbHO (OopMynupoBaTh OOOOWIEHWS Y BBIBOABI 10  pe3yibTaTaM
MPOBEJCHHOTO  HAONIONEHUs, UCCIEJOBAHMS, OICHUBATh JOCTOBEPHOCTH  IOJIYYE€HHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

- IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAK)KE BBIIBUTATh MPEANOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIJIOBUSX.

B) pabota ¢ nHpopmaImei:

- BBIBIATH AeUIUTH MH(POpPMAINY, JaHHBIX, HEOOXOIUMBIX JJIs OTBETA Ha BONPOC U
JUISL pellIeHUs 3a/1a4H;

- BbIOMpaTh MHGMOPMAIMIO M3 MCTOYHUKOB PpA3IUYHBIX THIIOB, AaHAJIM3UPOBATb,
CUCTEeMAaTU3UpPOBaTh U HMHTEPIPETUPOBATH HHGPOPMAIMIO pA3IUYHBIX BUAOB U  (opMm
IPECTaBICHHUS;

- CTpyKTypuUpoBaTh HH(}OpMalMIO, TMPEACTaBIATh €€ B pasIuyHbIX ¢opMmax,
WITIOCTPUPOBATh IpaUyuecKy;

- OIICHMBAaTh HAJEKHOCTb HH(OpPMALIUM MO CaMOCTOSTENBHO CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

OBnazieHue YHUBEPCATBHBIMA KOMMYHHUKATUBHBIMU JieiicTBUsiMU (MP K/):

a) obmeHue:

- BOCIIPUHUMATh U (OPMYIUPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCbMEHHBIX
TEKCTax, JaBaThb MOSCHEHUS IO XOJy peuIeHUs 3a7auyd, KOMMEHTHPOBATH MOJIyYEHHBIH
pe3yJbTar;

- B X0J1¢ 0OCYXJICHHS 3a7aBaTh BOMPOCH MO CYIIECTBY 00CYXIaeMOi TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4yn, BbICKa3bIBaTh HJIEH, HAICJICHHBIC HA TOUCK PEIICHUS, COMOCTABIATh CBOH
CYXKICHHS C CY)KIEHUSMHU JIPYTUX YYaCTHUKOB AHAaliora, OOHApYKUBATh paziIUihe M CXOJICTBO



NO3UINN, B KOPPEKTHOU (hopMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS;

- IPEACTaBIATh PEe3yJbTaThl PELICHUs 3a/laud, SKCIEPUMEHTA, UCCIIEAOBaHMs, POEKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4YETOM 3aJad Mpe3eHTAluu M|
0COOEHHOCTEH ayIUTOPHH.

OBnazneHne yHUBEpCAIbHBIMU PeryIsTUBHBIMU AeiicTBussmu (MP PJI):

a) CaMOOPTaHU3AITUS:

- COCTABJIATH IIJIaH, aJTOPUTM DPELICHUS 33Ja4H, BHIOMPATh CHOCOO pEIIeHHUs C y4eToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaThb M KOPPEKTUPOBAThH
BapUaHTHI PEIICHUH C y4eTOM HOBOM MH(pOpMAaLIUK.

0) CaMOKOHTPOJIb:

- BJIAJCTh HaBBIKAMHU I103HABATEJIbHOH pe(IEeKCHM KaK OCO3HAHUSA COBEpPLIAEMBIX
JEUCTBUN U MBICIUTEIbHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAAETh CIIOCOOAMU CaMOINPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOM 3a/1auu;

- IPeABUJIETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IPH PELICHUHU 33[a4d, BHOCUTh
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIaHHBIX, HAHJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OLIGHUBATh COOTBETCTBUE pe3yibTaTa LEIHM U YCIOBHSIM, OOBIACHATh TNPHYMHBI
JOCTH>KEHUS UM HEJJOCTHKEHHSI pe3yIbTaTOB I TEIbHOCTH, HAXOAUTh OUIMOKY, AaBaTh OLIEHKY
nproOpPETEHHOMY OTIBITY.

B) COBMECTHAs J1€ATEIIbHOCTB!

- IOHUMATh M UCIIOJIB30BATh IPEUMYIIIECTBA KOMAHTHON M MHINBHUIYaIbHON paOOThI IpU
peleHnur y4eOHbIX 3ahay, MPUHUMATh LElb COBMECTHOM JEATENBHOCTH, IJIAHUPOBATh
OpraHu3allMIi0 COBMECTHOW paloThlI, pacmpeAesaTh BUABI padOT, JAOroBapuBaThCs, 00CYXIATh
MPOIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

- y4acTBOBaTh B IPYyNIOBBIX (popmax paboTsl (0O0CykIeHUs,, 0OMEH MHEHHH, "MO3TrOBbIE
IITYpMBI" M HHBIE), BBINOJHATH CBOIO YacTb PabOThl U KOOPAMHUPOBATb CBOM JACHUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIICHWBAaTh KAuyeCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.



2. KOMILNIEKT OHLIEHOYHBIX MATEPHAJIOB [UJUIXA TEKYWEI'O
KOHTPOJIA

2.1. KoHTpPO/IbHO-0LIeHOYHbIE CPeACTBA VI NPOBeeHNS TeKYIIero KOHTPOJIA
AJire0pa ¥ HAYaJIa MATEMATH4YECKOI0 AaHAJIN3A
Tewma 1. Yucna u BbIYHCIICHUS.

1. Haiitu uucno, 175% koroporo coctapistot 78,75.
2. Beraucnurs:
[38 13,71:92,12 9—+11 11).51
4 a 2./ T
10l o3
2 4

i] (0,358 —0,108)

C'hl".f
[a—y
[

3anayga 1. 3arps3Henne atMocepsl U BOAOEMOB, U3MEHEHHE KIIMMATHYECKUX YCIIOBHHA,
ucuepnaHue NpUPOIHBIX PECYPCOB SBIISIFOTCS OJHUMH U3 TJIaBHBIX 9KOJOTHYECKUX MPoOiieM
UCIIOJIb30BaHUs TornBa. B Mupe exxerogno noosiBaercs 1600 MUIITHOHOB M3 IpEBECHHBI.
[TpumepHo 20% OT Bceil IpeBecHHbl HAET Ha TOIIMBO. CKOJIBKO KyOUYECKHUX METPOB
JIPEBECUHBI CIKUTACTCs?

3agava 2. MypaBbu OYMIIAIOT JIEC OT MyCOpa, OHU MOTYT IIEPEHOCUTH TPpy3, B 10 pa3
IPEBbIMIAIOIINN COOCTBEHHBIN Bec. CKOJIBKO JIET )KUBET MypPaBel, €CIIH €ro MpoI0JHKUTEIBHOCTD
JKU3HM cocTaBiiAeT 1% OT mpoaoJKUTEIBHOCTH )KU3HU MaMOHTOBa JiepeBa, eCiu
IPOJOJKUTEIBLHOCTD KU3HU MaMOHTOBOrO JiepeBa 2500 neT, a ero poct uHorna gocruraer 110
METPOB B BBICOTY.

3anaga 3. Camoe 00IbIIOE MIICKOMUTAIOIIEE HAIICH TUIAHETHI - CHHUM KUT. OH HE UMeeT
3yOOB U UTAaeTCS MEJIKUMHU BOJHBIMH KUBOTHBIMU - paukamu. Koria kut Habupaet B poT BOAY,
OH MPOLIEKUBAET €€ Yepe3 POTOBBIC INIACTUHKHU, KOTOPBIE HA3bIBAIOT KUTOBBIMU YCaMHU, a
OCTABIIIMXCSI BO PTY PAYKOB MPOTJIaThIBacT. TakuM 00pa3oM, OH MOXKET ChECTh 3a CyTKU 24
TOHHBI UK. CKOJIBKO MUIIU cheaatoT 10 KUToB 3a HeAeno?

Tema 1.2. JleiicTBUTENbHBIEC YUCIA.

3. Brruncinurs:
463 -428 2) 420 -
12

1) V5
V50 :4/8 J12 :427,

3) 4)
4. CpaBHUTB YNCIIOBBIE 3HAYEHUSI BBIPAYKEHUI:

Vi1-421 = J10-4/31
D J39+48 m JT1+417 ) v

Tema 1. 3. CTeneHsb ¢ LEIBIM IOKa3aTEIEM.
YHpocTuTh BeIpaKeHUE:

m.“@-n*"ﬁ x-.."T_'_ JT+1

3) @’? -03) @ +v%?)



[211‘["5 —éb“ﬁ ][%b‘ﬁ + 2q 0.5 ]

4)
S. YIIPOCTUTH BBIPAKEHHUE:
3 1 _
a? ab? 242 3ry—y® __wly _ yplx
D Ja+4o Jo—va a-b 2) -y Jx-Jy Jx+y
1 Ya+¥b V& Y2 ey
3 3 2 2 3~ 3 2 2
3) Jardo 5 g 5 4) CE ORI BT
Tema 1.4. ApudmMernueckuil KOpeHb HATYPAIbHON CTETICHH.
6. Beruncnuts:
3 Y125 J_ ’) V32 —0,5Y-216.
3 —%‘Vﬁﬂ’ﬁ% 8 Y1000 - 1 V256
1 3 +
5) ﬁﬁer 2[~0,001 —4/0,0016.
7. prOCTI/ITB BBIPAKCHUE!

Va : Va 2) &/81xty : 3[3xy;

3)3\/7 F 4)4\{%:4&.

Beruucnuts:
3 3 4
1) ‘Fi'ﬁ; 2) —’ﬁl'z B 3 (9+V6+¥D B-V2).
V3 V7
0. Yrpocuth BeIpakeHUE:
1) x/_—ﬁ_af;+m’ 2) a—b _ a+b .
Vs Vails Va-To Va+¥s
3)[3“”’ r] &z Vo,
a +
10. Beruncnuts:

1) 227 2 279 3) 57 4 (05

11. BrauciuTh:
1

5 _1 il _1. 1 3 1 3
1) [2*“ .33 _3%.2 ‘3]%; 2) [5‘ : 24 —24:54] V1000.

Tema 1.5. CuHyc, KOCHHYC U TAHTE€HC YHCIIOBOTO apIyMEHTA.

BruucinTh:
sin 3m — cos 3n
1) 2
2) cos 0 —cos 3w + cos 3.,5m
3) sin mk + cos 2nk, ke Z

N o ZEFDT o (ktDn



12. BrauciauTh:

1) tg m + cos m; 2) tg 0° — tg 180°;
3) tg m+ sin m; 4) cos T — tg 2m.
13. MoxeT 11 sin a Wim cos a ObITh PaBHBIMU:
0,049 —
14. HaiiTu 3HaueHne BbIpaKeHUS:
. b1 n . n e
j) Sin7 cos  —sin-cos 2) [tgi—ctg%][ctg§+tg%)

Tema 2. YpaBHEHUS 1 HEPABEHCTBA.

15. Pewnts ypaBHeHus:
1) 3 2 _ _4 . 2) 5 4 2 _ 11 )
x+3 x—-3 x2_9g x—2 x—-4 x2_Bxr+8
1) x* - 11x% + 30 = 0; 2) 2x* - H5x%+2=0.
16. Pemnts HepaBeHCTBA
1) x+8>4— 3x; 2) 3x+1—2(3+x)<4x + 1.
x2-9
1) <0; 2) (2x% +3) (x + 4)* > 0.
x —
Tema 2.1. IIpeoOpa3zoBaHre TPUTOHOMETPUUICCKUX BBIPAKESHUM.
17. JlokazaTb TOXKIECTBO:
1 (1 — cos o) (1 + cos o) = sin? o
.2
sin” o
— -t
2) 1-sino
— 1  Lsin2a=1
3) 1+ tgla
18. YIpOCTUTH BBIPAKEHUE U HAWTU €r0 3HAa4CHUE:
sinf o —1 pH o = T
1) 1-cos’a 4
1 m
—1 mpH o =—
2) cos® o P 3
19. YIpocTuTh BBIpaKEHUE:
N (1+tg?o)cos®a—1
1+tg2 o+
2) sin® o
20. JlokasaTb TOKJIECTBO:
1 (1 — cos 20) (1 + cos 2a) = sin? 20
2) cos* o — sin* o = cos? o — sin? o



sino +1+coscf,= 2

3) 1+cos o sin o sin o
12 + 1 g 1
4) 1+tg°ax 1+ectg“a

Tema 2.2. YpaBHEHUE, KOPEHb YPAaBHEHUS.

21. Haiinurte kopenb ypaBHeHHs 8(6+X)+2x=8
22. Haiigute kopens ypaBHenus 1+8 (3x +7) =9.
23. Haiinure kopens ypasnenus (2x — 1)? - 4x2 =0.

24. Haiinure kopenb ypaBHenus V15 — 2x =3.

25. Haitaute kopeHb ypaBHEHUS
I I
Vo5
26. Hailinure kopeHb ypaBHEHUS
. |
5 7T _ )
125
27. Haiinure kopeHs ypaBHEHUS
- Lk I
=Y __
16" 7 = 3
28. Haitaute kopeHb ypaBHEHUS

67 gt M =216,

29. Haiinure kopeHb ypaBHEHUS
s g3 _ L

81
30. Haiinute kopeHb ypaBHEHUS

loga (4 —x) =T7.

31. Haiinure kopeHb ypaBHEHUS
logs (5 —x) =logs3.

32. Haiinure kopeHb ypaBHEHUS

logy(x+2)+logg 3 =log, 15.

33.  Haiigute kopeHs ypaBHeHHS: 9 =729,
Tema 2.4. Perenue nppaluroHaJIbHBIX YPAaBHEHUN U HEPABEHCTB.
34. Pemmniths ypaBHEHUE:

1 Vx—a=yx-3-2x-1

2) Vx—3=+2x+1-x+4

35. Pemmnths ypaBHEHUE:



N Vx+4-3Vx+4+2=0
2 V1-x-5Y1-x=-6

36. PemmTh HepaBeHCTBO:

Jx+1=<x-1
N3x—2 > x-2

1)

2)

37. PemmTh HepaBeHCTBO:

x¥2-13x+ 40 <0

1) 19x — x2 — 78
2 J3+x>|x—3|

Tema 2.5. PemieHre TPUTOHOMETPUUECKHUX YPABHEHUH.

38. Pemnts ypaBHeHue
1 2cos’x —sinx+1=0 2) 4sin?x—-cosx—-1=0

39. Pemuts ypaBHeHue

‘ 2 . _

D 1+ 7 cos? x = 3 sin 2x; 2 cos 2x + cos® x + sin x cos x =0,

40. Pemnts ypaBHeHue

J3cos x +sinx=0 sin x =2 cos x

1) 2)

41. Pemnth ypaBHeHHe

] v@sillx—i—cosx:fz

1 sinx —cosx=1 2)

42. Pemnth ypaBHeHHE
0 €os X = cos 3x 2) sin 2x = cos 3x

43. Pemnth ypaBHeHMe

. cos x + cos 3x = 4 cos 2x
cos 3x — cos Dx = sin 4x.

1) 2)

44. Pemnth ypaBHeHME
1) V3 sin x cos x = sin? x 2) sin 4x + sin® 2x =0

45. Pemnth ypaBHeHHe
B cos x cos 2x = sin x sin 2x 2) sin 3% — sin 2x cos x

Tema 3.2. CrenenHas GyHKIMS C HATYPAIBHBIM U IIETIBIM IOKA3aTENIEM.
Haiitu HanOosbliee 1 HauMeHblIee 3Ha4eHNs QYHKIUN Ha 3aJaHHOM OTpE3Ke:

1 y=x' xe[-1;2] 2) y=x', xe[-2;3]

46. [TocTpouTh rpaduk GyHKINHU, yKa3aTh €e 00JacTh ONPEIETICHUS U MHOKECTBO
3HaYeHUU. BIACHUTD siBIsieTcs i QyHKIMS Bo3pacTarolei (yobIBaroIei), sBsieTcs Jin
GYHKIMS OTPaHUYCHHOW, TPUHUMAET JIM OHA HanOoJibiee (HauMeHbIIee) 3HaYCHHE:

y=—(x—-2P -1

47. B onHOIi cucTeMe KoopauHaT MOCTPOUTh Ipaduku GYHKLIUH, HAXOs CHAavaIa ux

00J1aCTH ONpeAeNICHHs U MHOXKECTBA 3HAUCHH:



1 1
— — a3 — 4 — i
=Xx"HYy==x y=x"my=x

1) y : 2) y y

48. Haiitu koopAMHATHI TOUKH TIepeceueHus rpaduKoB PyHKITHAN:
3

y=vx u y=x’
Tema 3.3. TpuroHoMeTpr4eCcKasi OKPY>KHOCTh, ONPEICIICHUE TPUTOHOMETPUUECKHUX
(GYHKLIMH YUCIOBOTO apryMEHTa.

49. Ha enuHnYHO#N OKPYKHOCTH TOCTPOUTH TOUKY, MOJIYYEHHYIO TOBOPOTOM TOUKH
(1;0) ma yron
i Z12 3T 4 amk k
— —_— 71' — —_—
) 2 2) 3T 3) > + 27k, eJioe 4YnucJjo
50. HaiiTu koopaMHATHI TOUKH, TOIy4eHHON noBopoToM Touku P (1;0) Ha yron 3w
51. Haiitu koopaMHATHI TOUKH, MOTydeHHON ToBopoToM Touku P (1;0) Ha yron (k —

1[eJioe YHCJI0)

=+ 2mk ~ 4
—=+2r -+t
1) 2 2) 2
52. Haiitu Bce yriibl, Ha KOTOpPBIE MOXHO MOBEpHYTH TOUKY P (1;0), 4TOOBI MOTYyUnTH
TOUKy ¢ KoopauHatamu (1;0).
53. Onpenenuts 4YeTBEPTh, B KOTOPOW PACIOI0KEHA TOUKA, ITOTy4YEeHHAs! TOBOPOTOM

touku P (1;0) na yrosn 1.
Tema 4.1. Apudmernueckass 1 reoOMETPUIECKast TPOTPECCHH.
Haiitu cymMy nepBBIX IIITH WIEHOB F€OMETPUUYECKOU IIPOTPECCUU, ECIIH:

b, =88 = 2 = =
1) 4 » q 2) b, =11, b, = 88
54. BbISICHUTS, SIBIISIETCS TN TEOMETPUYECcKasi Iporpeccusi 6eCKOHEYHO yObIBAOIIEH,
€CJIU:
3
= = — b— = 12, b = —
1 b, = 40, b, 20 2) 7 1=
55. 3anucaTh OECKOHEYHYIO TIEPUOIUICCKYIO ACCATUIHYIO IpOOh B BUJIE
OOBIKHOBEHHOH JIpOOH:
) 0,(5) 2 0,(8)
56.  Haiitu cymmy 6eCKOHEYHO YOBIBAIOIIEH T€OMETPHYIECKOM POrPECCUM, ECIIH:
1, A2
g=7, b=
2 16
Tema 6. Uncna v BBIYUCIEHUS.
57. 3amucars B BUJIE AECATUYHON JpoOH
2 a8 3 3 2 13
1y =5 2) =; 3) =; 4) —=; 5) —-8=; 6) =
V3h B A Do 98 0o
58. Borancnuts:
1) (20,858 : 18 + 45 : 0,36) : (19,59 + 11,95);
2) ~.948.11,9 .5
36 32 10 18

Tema 6.1. CteneHb ¢ pallMOHAIBHBIM TTOKA3aTEIEM.
59 HPGI[CTaBI/ITB B BUJIC CTCIICHHU C paI_[I/IOHa.HBHBIM IIOKA3aTCIICM :



1 1

2) b2 .57 . Ub;

:%;

60.  Coxparuth OpoOB:

5) xl,'i' ‘xE,S: Il'x'c'»;

1

3) b : bE;

6) y—a,s :y—z,a . %

1

1 1
1) Q—ﬁ_ 2) m? +n? . 3) c—2e%+1
o m.+2v’mn+n’ Ve -1
at - bp*
Tema 6.2. Jlorapudm gncna.
61. Boruncnuts:
lug 3 18
3
D 2 3T ) gl
62. Pewnts ypaBHeHueE:
log, x =3
63. BBIICHUTB IpH KaKUX 3HAYEHUSX X CYIIECTBYET JOoTraprudM:
log, (4— x)
2
64. Boruucnuts:
4
log, V2 g?logs s log, log, 81

Tema 7. YpaBHEHUS 1 HEPABEHCTBA.

Tema 7.1. [IpeoOpa3oBanue BBIpaKEHUH, COACPIKALINX JIOTAPU(MBL.

Beranciants:
E 15
log, 12 — log, 15 + logg 20
log,; V169 g3 g3 g3
1) 2)
logs 8 log; 36 — log;12
1) log,16 2) log 9 '
65. Beraucnuts log, x ecnu, log, b = 3, log, c = —2:
x=a3b?e
66. BreraucanTs:
log, 24 — % log,, 72 log, 4 + log, V10
1) 2) log,; 20+ 3log, 2

log; 18 — %lngs 72

Tema 7.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

67. PemmTh HepaBeHCTBO:

/3

> N2
1) cos X 2

2)



68.

1)
69.

1)
70.

)

Tema 7.4. IlokazaTenbHble YpaBHEHUS U HEPABEHCTBA.

71.

1)
72.

)]

1)
73.

1)
74,

)
75.

)
76.

1)
77.

)]

1)
78.

1)
79.

1)
80.

)

PemmnTh HepaBeHCTBO:

cosxs-ixjg

Pemnts HEpaBEHCTBO:
sin x > L
2

PemmTh HepaBeHCTBO:

sin x = —w@

Pewnts ypaBHeHueE:
277=1
3
Pewnts ypaBHeHueE:
3-9"=81

062:('

0,6%.0,6% =
0,6°

Pemuth ypaBHeHue:

3%~ 14+ 3% =108

Pewnts ypaBHeHueE:
9*-4.3"+3=0
Pewnts ypaBHeHueE:
2.
gro+x 12 _ 1
Pemute ypaBHeHue:
0’31;"?'—.1'2—1;—1 =1
Pemnts HEpaBEHCTBO:
3*>9

23x > 1

2

Pemnts HEpaBEHCTBO:

5r-1< |5

Pemnts HEpaBEHCTBO:
—x2s
g-x 3x <4

Pemnts HEpaBEHCTBO:

3r+2 + 31’—1___.: 28

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

2)

cos X > —
cosx =1
sin x = —ﬁ
2
sin x = -1

27414+ 21 4 2% = 28

2

3= -4>1

x2-3x
(E) 2121
11 169

22x—1 + 22_7(—2 + 22.:—3:2448



81. Pemnts HEpaBEHCTBO:
1 9* - 3*-6>0 ) 5214 4. 5% 150

82. Haiinute obmacte onpenenenus QpyHKITUN

y=425%*—5%

Tema 7.5. Jlorapudmudeckne ypaBHEHUS U HEPABEHCTBA.

83. Pemmnts ypaBHeHueE:
1 log, (x — 5) + log, (x + 2) = 3 2) g (x++/3) +1g (x—/3)=0
84. Pewnts ypaBHeHueE:
1 lg(x —1)-1g (2x — 11)=1g 2 2) log, (x* — x) — log, x = log, 3
85. Pemute ypaBHeHue:
1 log, (ox + 3) = log, (7x + 5)
86. Pemute ypaBHeHuMe:
log, (3x + 1) log, x = 2 log, (3x + 1)
1 log; (x — 1) log; x = log; x 2) 2 ? ?
87. Pemuth ypaBHeHue:
lgx—-lgy=2,
1) x—10y =900;
88. Pemute ypaBHeHue:
log, x*=0
3 _
1 2) log; x° =0
89. PemmnTh HepaBeHCTBO:
y =log, (x%2-2)
1) y=lg(3x—2)) 2
90. PemnTh HEpaBEeHCTBO:
log, (x + 2) < 3 L
1 2) log, (x +1) <-2
91. PemmnTh HepaBeHCTBO:
lgx>1g8+1
92. PemmTh HepaBeHCTBO:
log,; (x —3) +log;; (x —5) <1
93. Haiitn o6macth onpeenenust GyHKITAN:
1) y = log, (x* — 4x + 3)
2) y=4lgx+1g (x+2)
94. Haiitu o06nacte onpeneneHus pyHKIHH:
Jx—2
Il -
1) og; 211 2) lg (B3x —4) <lg (2x + 1)

Tema 7.6. CucTeMbl JIMHEUHBIX YPABHEHU.
95. Pemuts cucreMy ypaBHEHUI



[2x-y=1, Jx+y=1,
1) |5=+v = 25; 2) l2=-v =8
[4x.29= 32, [33=-2s =81,
1) l38r+I:33y; 2) 13&x3g=27
96. Pemmnts cucremy
‘ﬁx—5~=1m 16Y—16*= 24,
1) 5= 14+501- 2) 16+4= 256;
52+l 35,
llﬁxz_]["r _ llnx_]':'j Jﬂ,alﬂxj — 4T x — D'S—]D_r_?,
1) 2) 13 gx?_ g 001

Tema 8.3. [TokaszarenbHas u torapudgmudeckas QyHKIINH, ©X CBOWCTBA U rpaduKH.
97. N306pa3uth cxemaTuiecku rpapuk QyHKIUU:

1) y=0,4% 2) y=(v/2)%; 3)y=[f§]; 4) y=(J3)*.

98. CpaBHUTH C €IMHUIICH
JZ 2.7
1) (0,1) 2) T
99. Pemmte rpadguuecku HEpaBEeHCTBO:
1)" x
= >1 9" > 5
1) [3) 2)
100. TloctpouTts rpaduk GyHKIHH:
—83*_2 — r+1
1 / 2) y=2
101.  BBISCHUTB, SBISETCS JIU MOJIOKUTEIHHBIM WM OTPULIATEIHHBIM YHUCIIO:
1 log; 4,5 2) log, 25,3
102.  H300pa3uth cxemaTH4ecku rpaduk GyHKIIHH:
= ]_ p—
1) y g X 2) y 10g0,4 X

103. PemmTh HEpaBEHCTBO:
1) log, x > log,; 3 2) lg x<lg 4

104. Haiitu o6nacTh onpeneneHus GyHKIIAN:
y=log, (x—1)

1 2) y = log, (x? + 2x)

Pa3nea 2. I'eomerpus
Tema 11. MHOTrOrpaHHHKH.
Tema 11.1. IlonsATHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOIOTPAHHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKH, PAa3BEPTKAa MHOTOTPAHHMKA.
105. B ocHOBaHMM NpAMOM NPU3MBI JIEKUT NPSIMOYTOJIbHBIM TPEYTOJIbHUK, OJUH U3

KaTeTOB KOTOPOT'O PaBEH 2, a TUIIOTEHY3a paBHA V53 . Haiizute 06bEM MPU3MBI, €CJIH €€ BbICOTA
paBHa 3.



106. B mpsmoyronsaoMm napamnenenunene ABCDA1B1Ci1D1 pédpa AB, BC n

JaroHajab 00KOBOM rpanu BCi paBHBI COOTBETCTBEHHO 7, 3 1 3 V5. Haiinnre 00BéM
napamienenunena ABCDA1B1CiD;.

107.  JIBa peOpa mpsAMOYyroibHOTO HapaljIeICIHIICAa, BRIXOSIINE U3 OTHON
BEpIIMHEI, paBHHI 1, 2. O0beM napayuienenuneaa paser 6. Haiiaure momans ero moBepXHOCTH.

108.  Haitnure 00bEM MpaBIIIBHON YETHIPEXYTOJIBHONU MUPAMU/IBI, CTOPOHA OCHOBAHUS
KOTOpOH paBHa 4, a 60kKoBOE pedpo paBHO V17.

109.  CropoHbl OCHOBaHUSI MPABUIIBHOW IECTUYTOJIbHOW MUpaMU/Ibl paBHbI 10,
O0oxoBbIe pedpa paBHbI 13. HaliquTe miomaas 60KOBOM MOBEPXHOCTH STON MUPAMHUIBI.

Tema 11.2. [IpaBunbHBIE MHOTOTPAHHUKH: IIOHATUE MPABUIBHOTO MHOTOI'PAaHHUKA,
IIPABWJIBHAS [IPU3Ma U NIPaBUIbHASI IMPAMUA, IPABWIbHAS TPEYTOJIbHAS INPAMHUIA U
NpaBUJIBHBIN TETpasap, KyO.

110.  Bopua B cocyne, nmeronieM GopMy IPaBUILHON YETHIPEXYTOIBHON MPU3MBI,
HaxonauTcst Ha ypoBHe h = 10 cm. Ha xakoMm ypoBHE OKa)keTcsi BOZa, €ClIU €€ IepeNuTh B IPYTroi
COCy[l, UMEIOMNN (POpMY MPaBHIIBHON YETHIPEXYTOJIBHOU MPU3MBI, Y KOTOPOTO CTOPOHA
OCHOBaHUs BTPOE MEHBIIIE, YEM Y JaHHOro? OTBET JaiiTe B CAHTUMETPAX.



4 Y

111. Ot pepeBsiHHON NPAaBWJIBHOM MATUYTOJIBHON MPU3MbI OTIIHUJIMIIN BCE €€ BEPLIMHBI
(cm. puc.). CKoJIbKO TpaHeH y MOTYyYUBIIETOCS] MHOTOTpaHHUKA (HEBUAMMBIC pEOpa Ha PUCYHKE
HE U300paxeHbl)?

e,

O

112.  TIupamuma CHOpy umeeT hopMy MPpaBUILHON YETHIPEXYTOILHON TUPAMUIBI,
CTOpOHA OCHOBaHMS KOTOpo# paBHa 220 M, a BeicoTa — 104 M. CTOpoHa OCHOBaHUSI TOYHOU
MY3€HOHN KOMHUU TON mupamuibl paBHa 44 cMm. Haiiqute BoicOTYy My3eiiHO#M ko, OTBET
JIaliTe B CAHTUMETpPAX.

113.  IMupamuna CHodpy umeer popMy NpaBUIBHON YETHIPEXYTOIBHOMN MUpaMUIBI,
CTOpPOHa OCHOBaHUs KOTOpoil paBHa 220 M, a BeicoTa — 104 M. CTOpoHa OCHOBAHUSI TOYHOM
My3€iHON KOIMU 3TON nupamMusl paBHa 44 cMm. Halinute BeicoTy My3eliHOM Konuu. OTBET
JlaliTe B CAHTUMETpax.

Tema 11.4. Beruucnenue 31eMEHTOB MHOIOTPAaHHUKOB
114.  OcHoBaHuEM NUPaMHUJBI ABISETCS NPAMOYTOJbHUK cO cTopoHamu 4 u 5. Ee
o6beMm paseH 80. Haiinure BRICOTY 3TOM MUPaMUIBIL.




115.  Ilmockocts, mpoxosiias uepe3 Touku A, B u C (cM. puc.), pazbuBaer TeTparap
Ha JiBa MHOTOorpanHuKa. CKoJbKo péoep y MoayIHBIIETOCS MHOTOIPAHHUKA ¢ OOJIBIIINM YHCIOM
BEpILNH?

116.  Ilnockocts, mpoxozsmas uepe3 Tpu Touku A, B u C, paz6uBaer ky0 Ha 1Ba
MHOTOrpaHHuKa. CKOJIBKO TpaHeil y MHOTOTPaHHUKA, Y KOTOPOTO OOJIbIIe TpaHeii?

Tema 12.1. Konnueckasi HoBepXHOCTh, 00pa3yonue KOHNYECKOi MOBEPXHOCTH, OCh U
BEpPIIMHA KOHUYECKOH MOBEPXHOCTH.

117.  O6wém konyca paBeH 507, a ero Beicota paBHa 6. Haliaure paguyc ocHOBaHUS
KOHYCa.

118.  [daubl gBa KOHYyca. Pagnyc oCHOBaHMS M BBICOTA MEPBOT0 KOHYCA PABHBI
COOTBETCTBEHHO 9 U 2, a BToporo — 3 u 3. Bo ckosbko pa3 00bEM mepBoro Konyca 6osplie
00béMa BTOpOTro?

Tema 12.2 Cdepa u map: 1eHTp, paguyc, T1aMeTp, IO 1b ITOBEPXHOCTH C(hepbl.
119. OpHopoaHbIi map nuameTpom 3 cM uMeeT maccy 162 rpamma. Uemy paBHa macca
11apa, U3rOTOBJIEHHOTO U3 TOI'O XKe Marepuaia, ¢ fuameTpom 2 cM? OTBET JaiiTe B TpaMMax.

N



120.  Jlanb! aBa mapa c¢ paguycamu 5 u 1. Bo ckoibKo pa3 miomaas HTOBEpXHOCTH
MEepPBOTO I1apa OOJIbIIE TUIONIAAN TIOBEPXHOCTH BTOPOTO?

N2

Tema 12.5. [lonsitue 06 oobeme.
121.  AxBapuym umeet dhopmy kyba co ctoporoit 40 cm. CKOJBKO JTUTPOB COCTABIISET
00béM akBapuyma? B ognom mutpe 1000 kyOMdecKuX CaHTUMETPOB.

122.  AxBapuym umeeT GpopMy NpsIMOYTOJILHOTO MapajliesIenuIeia ¢ pa3MepamMu
60 cm % 20 cM X 50 cM. CKOJIBKO IUTPOB COCTaBIIIET 00bEM akBapuyma? B ogHom mutpe 1000
KyOM4eCKHX CAaHTUMETPOB.

e

l
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123. B 6ak, umeromuii GopmMy NpaBUIbHON YETHIPEXYTOIBHON TPU3MBI CO CTOPOHOMN
OCHOBaHUs, paBHOU 20 CM, HAJTUTA KUIKOCTb. [ TOro 4TOOBI M3MEPUTH 00BEM eTaTH
CIIOKHOM (hOPMBI, €€ TIOJTHOCTBIO MOTPYKAIOT B ATy KUIAKOCTh. Halimure 00béM netanu, ecinu
YPOBEHb KHUJIKOCTU B 6ake nmojHsuics Ha 20 cM. OTBeT faiiTe B KyOMYECKHX CAaHTUMETpaXx.

124. B 6ak, umeromuii hopmy npsiMoit mpu3mbl, Hanuto 12 11 Bojsl. [Tocne moaHOTO
MOTPYXKEHHS B BOJLY J€TaJId, yPOBEHB BOJIBI B Oake momHscs B 1,5 pa3a. Haiinure 00bEM
netanu. OTBET HaiTe B KyOMUECKHX CAaHTUMETPax, 3Has, 4To B ogHOoM JuTpe 1000 kyOndeckux
CaHTHUMETPOB.



125. B cocyn, umerontuii Gopmy MpaBUILHON TPEYTOJbHON MTPU3MBbI, HATHIIN
2300 cM3 BoJIbI M ITOTPY3WIN B BOAY JeTaib. [Ipu 3ToM ypoBEHb BOJbI OIHSJICS C OTMETKU
25 cm o ormetku 27 cMm. Haitnure o0bem neranu. OTBET BbIpa3uTe B cM3.

126. B mwmnapuueckuii cocyn Hanwin 2000 cm3 Boasl. YpoBEHb BOJIbI IPH 3TOM
JIOCTUTAET BBICOTHI 12 cM. B )KMAKOCTh MOJHOCTHIO OTPY3WIH AeTallb. [Ipy 3TOM ypoBEeHb
XKHUJIKOCTH B cocyJie moaHscs Ha 9 cM. Uemy paBeH o0beM netanu? OTBET BBIpa3UTe B CM3.

127. B 6ak nunuHIpuyeckoi (opMbl, IIJIOLIAIb OCHOBAHUS KOTOpOro paBHa 80
KBaJPaTHBIM CAHTUMETPAM, HAJIUTA KHUAKOCTb. YTOOBI U3MEPUTH OOBEM J1€Tallu CIOKHON
(dopMmBbl, €€ MOTHOCTBIO MOTPYXKAIOT B ATY KUAKOCTh. Haiinnre 06bEM neranu, ecinu mocie eé
MOTPYKEHHS YPOBEHB KUJIKOCTH B Oake moaHsuics Ha 10 cMm. OTBeT naiiTe B KyOM4ECKUX
CaHTHMETpAax.

Tema 12.6. [TogoOHBIE TeNa B IPOCTPAHCTBE.

128.  Jlanbl n1Be KOpOOKH, UMEIOIIHE (GOPMY PABHUIHHOM YETHIPEXYTOBHOM MPU3MBI,
cTosel Ha ocHoBaHuH. [lepBasi kKopoOKa B MOJITOpa pa3a HIKE BTOPOIA, a BTOpasi BABOE LINpE
nepBoii. Bo ckoyibko pa3 006EM BTOpoi KOpoOKH Oosbliie 00bEMa mepBoii?



129.  JlaHbI ABE KPYXKKH IWIHHApUYecKor Gopmbl. [lepBas kpyxKka B moaTopa pasza
HIDKE BTOPOH, a BTOopasi BIIBOE LIMpeE NnepBoil. Bo ckonbko pa3 00bEM BTOPOH KPYKKH OOJIbIIIE
00béma repBoi?

u

130.  JlaHbI ABe MpaBHIBHBIC YETHIPEXYTOIbHBIC MUpaMubl. OObEM NepBOit
paMuIbel paBeH 16. Y BTOpoi mupaMuIsl BICOTa B 2 pasza 0oJible, a CTOpoHa OCHOBaHMS B 1,5
paza Gombiiie, yeM y nepBoii. Haliqute 00bEM BTOPOI TUPAMUIBL.

131.  JlaHbI ABE MpaBMIIbHBIC YETHIPEXYTObHBIC THpaMUIbl. OOBEM IEPBOU MUPAMHUIBI
paBeH 16. Y BTopoii mupamMu/ibl BEICOTa B 2 pa3a Ooiblile, a CTOpOHa OCHOBaHUsA B 1,5 paza
Oosbinie, ueM y nepBoi. Haitnure 00bEM BTOpOI MUpaMUIbI.

132.  [aubl ABa nruiHApa. Paguyc ocCHOBaHUS M BBICOTA IEPBOTO PABHBI
COOTBETCTBEHHO 2 U 6, a BToporo — 6 u 7. Bo ckosbko pa3 00bEM BTOpOro uimHApa 0osbIie
00béMa repBoro?



Tema 12.7. Ceuenus uanHapa

133.  Paamyc ocHOBaHMS ITMIMHAPA paBeH 26, a ero obpasyromias paBHa 9. Ceuenue,
napajuieTbHOE OCH MWJIUH/IPA, YAAJIEHO OT He€ Ha pacCTosiHUE, paBHOE 24. HaiinuTe miomans
9TOTO CCUCHHS.

Tema 13. BekTopbl 1 KOOpJAMHATHI B TPOCTPAHCTBE.

134. Bektop AB ¢ Hauanom B Touke 4(2; 4) umeer koopauHatsl (6; 2). Haiinurte
abcuuccy TOUKH B.
VA
B
=
4 A~
ol 2 X

135. Haiiaure ainny Bektopa. /luaronanu pomba ABCD pasubl 12 u 16. Haiinure
JUIMHY BekTopa AB.

D C

A TR

136. Haiinure nnuny Bektopa. /lnaronanyn n3o0pakeHHOTO Ha PUCYHKE

pom6a ABCD pasusbl 12 u 16. Haiinute amuny BektopoB AB u AD ¢ Hayanmom B Touke A.
D C

=

A B

137. Haiinure ainny Bektopa. /luaronanu pomba ABCD pasuel 12 u 16. Haiinure
JHy BekTopa AB-AC.

D C

-1

A B

138.  Haitaure qnuny BekTopa. CTOPOHBI IPABUILHOTO
Tpeyronsuuka ABC pasHb! 2v/3 .



A 4]

139. Haiiaute nuny Bektopa Haiinure niuHy BexkTopa a (6; 8). JIBe cTopoHb!

M300paXEHHOI0 Ha pUCyHKe npssMoyroiabHuka ABCD paBHbl 6 1 8. JluaroHanu nepecekaroTcs B
touke O.

140.  Haitnure nmuay cymmel BekTopoB AO u BO. J/IBe cToOpoHBI H300pa)KEHHOTO Ha
pucyHke npsamoyrosnbHuka ABCD passsl 6 u 8. Jluaronanu nepecekarorcs B Touke O.

D C

0

141. Haitaure xBagpat ayinHbl BekTopa AB.

YA
ﬁ'____________'pf'B
e

|

|

|
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ol 2 Byera. ok

142.  Haiinure cymMMy KOOpJMHAT BEKTOPOB a M b

vA
(]

A
S
/o b |

f | |
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Pa3znen 3. BeposITHOCTDH M CTATHCTHKA
Tema 14.1. IIpencraBienue TaHHBIX C TTOMOIIBIO TAOJIUI]  JHATPAMM.

1. Ha pucynke nzo0paxés rpaduk GyHKIIUUA, K KOTOPOMY ITPOBEICHBI KacaTelIbHbBIC B
YETBIPEX TOYKAX.



iy

Huxe yka3anbl 3Ha4eHHs POU3BOJIHOM B TaHHBIX Toukax. [lonb3ysch rpadukom,
MOCTaBbTE B COOTBETCTBUE KAXKIOM TOUKE 3HAYEHUE MPOU3BOJHOMN B HEM.

TOUYKU
A) K

B) L
B) M
)N

3HAYEHUS IIPOU3BOJHOM
1) —4

2)3
2
3) 3
4) —0,5
3anummre B OTBET LU(PHI, PACTIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B T

OTBCThI

2. Ha rpa¢uke nokasaH mmporecc pa3orpena JIBUTraTess JerkoBoro aBTomoomist. Ha ocu
abcuucc OTKJIabIBAeTCA BpeEMs B MUHYTaX, MPOIIEIIIee C MOMEHTA 3aIlyCKa ABUraTessl, Ha OCH
OpAvHAT — TeMIepaTypa JABUraTelns B rpagycax Llenbcus.
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[Tonb3ysick rpaduKoM, TOCTaBETE B COOTBETCTBUE KAXKIOMY HHTEPBAIY BpEeMEHHU
XapaKTEPUCTHUKY TpoIlecca pa3orpeBa JBUTaTells Ha STOM HHTEpBaJIe.

NHTEPBAJIbI BPEMEHU

A) 0—2 muH.

b) 2—4 mun.

B) 4-6 mun.

I') 8-10 mun.

XAPAKTEPUCTUKU ITPOLECCA
1) TemnepaTypa pociia MEAJIEHHEE BCETO

2) TemmepaTypa najana

3) Temneparypa pocia ObIcTpee BCEero

4) Temnepatypa He npessiana 40 °C

B Tabnuiie mox kaxaoi OyKBOH, COOTBETCTBYIOIIEH MHTEPBATY BPEMEHH, YKAKHUTE

HOMEp XapaKTEPUCTHUKH IIpoLEcca.
3anummre B OTBET LU(PHI, PACTIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A'b B T

OTBETbI

3. Ha pucynke nzo0paxén rpaduk ¢dyaknuu y = f{ x) . Touku a, b, ¢, d u e 3amatot Ha
ocu Ox nntepBabl. [1onp3ysch rpadukom, MOCTaBETE B COOTBETCTBUE KAXKIOMY UHTEPBATY
XapaKTEPUCTHKY (PYHKIIMU WK €€ IPON3BOTHOM.



l el

fa@l b | \e |/ P

VHTEPBAJIBI BPEMEHU
A) (a;b)

B) (b;¢)
B) (¢;d)
) (d;e)

XAPAKTEPUCTUKHU

1) 3HaueHust QyHKIIMH TOTOKUTEIBHBI B KQKI0U TOUKE HHTEPBAA.
2) 3HaueHus MPOU3BOAHOMN (PYHKIIMH MMOIOKUTEIBHBI B KQXKJOU TOUKE MHTEpPBaA.
3) 3naueHus QyHKIMM OTPUIATEIBHBI B KAXKI0H TOUKEe HHTEpBAJIA.
4) 3HaueHus MPOU3BOAHON (PYHKIIMH OTPHUIIATEIBHBI B KAXKI0H TOUKEe HHTEPBAJIA.

3anummre B OTBET LU(PHI, PACIIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A'b B T

OTBETbI

4. Ha pucynke ToukamMu n3o0paxeHo atMochepHoe naBiieHre B ropoje N Ha
HNPOTSKEHUM TPEX CyTOK ¢ 4 1o 6 anpens 2013 roga. B TeueHHE CyTOK JaBlIeHHE n3Mepsiercs 4
paza: Houbto (00:00), yrpom (06:00), maéwm (12:00) u Beuepom (18:00). 1o ropuzonTamu
YKa3bIBAETCS BPEMsI CYTOK U J1aTa, [0 BEPTUKAIN — JaBJIEHUE B MUJUTUMETPaX PTYTHOTO
cronba. [IJis HarsIIHOCTH TOUYKH COCTUHEHbI TMHUSAMU.
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754 N
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00:00 06:0012:00 15:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

4 anpens 5 anpens 6 anpens

[Tonb3ysick pUCYHKOM, IOCTaBbTE B COOTBETCTBUE KAXKIOMY U3 YKA3aHHBIX IIEPUOOB
BPEMEHM XapaKTEPUCTUKY JaBiIeHUS B ropoae N B TEUEHHE 3TOr0 NEPUOAA.

I[MEPUOAbI BPEMEHU
A) HOYb 4 anpens (¢ 0 g0 6 4acoB)

b) nens 5 anpens (¢ 12 o 18 gacos)
B) woub 6 anpens (¢ 0 10 6 yacoB)
I') yrpo 6 ampesnst (¢ 6 10 12 yacoB)

XAPAKTEPUCTUKU JABJIEHWA

1) Hanbonpmuit pocT NaBICHUS

2) naBieHUE AOCTUTIIO 758 MM PT. CT.
3) naBlieHHE HE MEHSIOCh

4) HaMMEHbBIIHUHN POCT JABJICHUS

3anummre B OTBET LU(PHI, PACIIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A'b B T

OTBCThI

5. Ha pucyHke ToukaMu n300pake€HO YHCIIO0 POJUBIIMXCS MAaIbUMKOB U JE€BOYEK 3a
KaKabli KaneHaapHslid Mecsi 2013 roxa B ropoackom poaznome. 1o ropusoHTany ykasbiBaroTCs
MECSILIbI, IO BEPTUKAIN — KOJUYECTBO POAMBIINXCS MAJIbYUKOB U JIEBOUYEK (110 OTAEIBHOCTH).
JI1s HarJIAIHOCTH TOYKH COEIMHEHBI TUHUSAMHU.
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AHE (eB map anp Maii HIOH HIOJO 8B CCH OKT HOA JIeK

YHCIO I'P{!I,'I,I-I BHINXCH MAJBUHKOR

HHCIO POLHBIOHMXCH OCBOYHCK

[Tonb3ysick pUCYHKOM, MOCTaBbTE B COOTBETCTBUE KAXKIOMY U3 YKa3aHHBIX IIEPUOOB
BPEMEHH XapaKTEPUCTUKY POKIAEMOCTH B ATOT NEPUO.

ITEPMO/1bl BPEMEHU
A) 1-i1 kBapTan rona
b) 2-ii kBapTan roma
B) 3-i1 kBapTan roga
I') 4-if kBapTay rona

XAPAKTEPUCTUKU POXJAEMOCTU

1) poxxaeMoCTh MaJIb4YHUKOB IIPEBBIIIANA POKAAEMOCTD AEBOYEK

2) po’KAaeMOCTh I€BOYEK pOciia

3) poXaaeMOCTh I€BOYEK CHIXKAJIACh

4) pa3HOCTb MEXKAY YUCIOM POJUBIINXCS MAIBYMKOB U YHCIOM POJUBIINXCS JIEBOYEK B
OJIMH U3 MECSIIEB 3TOTO MEPUOJIA TOCTUTAET HAMOOJIBILIEr0 3HAUEHUS 3a O]

3anumure B OTBET LU(PBI, PACIIONOKUB X B IIOPSIIKE, COOTBETCTBYIOLIEM OyKBaM:

A'b ' B T

OTBCThI

6. B Tabnuie mokazaHbl JOXOBI M PACXObI (PUPMBI 32 5 MECSIIEB.

Mecsaun = doxona, Thic. pyo. . Pacxon, Thic. pyo0.

Maprt 130 110
Amnpens | 120 115
Maii 100 110
Wronb 120 80

Wrons 80 70



[Tonb3ysck Tabnuiel, MOCTaBbTE B COOTBETCTBHE KAXKIOMY M3 YKa3aHHBIX MECSIIEB
XapaKTEPUCTUKY J0XO0JI0B U PACXOJ0B B ’TOM MECSIIIE.

MECSILBI

A) ampenb

b) mait

B) utonb

I') utonp

XAPAKTEPUCTHUKUA

1) Pacxox B 3TOM Mecsiie MPEBBICKIT TIOXO/I.

2) Haumenblnii pacxon B IEPUOJ € alPEs IO UIOJIb.

3) Pacxon B 3TOM Mecsiie 00JIbIIe, YeM Pacxol B MPEABIIYIIEM.

4) Jloxon B 3TOM MecsIile OOJbIIe, YeM JOXO/ B MPEIbIIYIIEM.

3anummre B OTBET LU(PHI, PACIIONIOKUB UX B TIOPSIJIKE, COOTBETCTBYIOLIEM OyKBaM:

A b B T

OTBCThI

7. YCTaHOBHUTE COOTBETCTBUE MEXKIY IpadvKamMul TUHEHHBIX PYHKIMA U YTIOBBIMU
Kod(puImeHTaMu MpsMBIX.
I'PAOUKU

YA

=y

A)

.

b)
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YT'JIOBBIE KOOODUIIMEHTHI
3
1) "
2) -5
3)-0,8
4) 1
8. Ha pucyHkax nzo0paxxeHsl rpaduku QyHKIHNA BUIA YcraHoBUTE COOTBETCTBUE
MeXIy TpadukamMu QyHKIUHA 1 3HaKaMH KO3 PHUIIMEHTOB d U C.
OYHKINU
A
ol | x
A)
YA
lll
o — -“'_I.'

b)



B) ' '

)

KODDDPUIIMEHTHI
I)a>0,c>0

2) a<0,c>0

3) a>0,¢c<0

4) a<0,¢c<0

Kpurepun oueHnBaHus BbINOJHEHUS IMCbMEHHbBIX IPAKTHYECKHUX 3aJaHUH

OneHka 5 — «OTJIIMYHO» BBICTABISETCS, €CIU OOYYAIOIIUICS JEMOHCTPUPYET 3HAHUS
TEOPETUYECKOr0 U MPAKTUYECKOro MarepHualia Mo TeMe MPaKTUYeCKOW padoThl, OmpenesieT
B3aUMOCBSI3M  MEXJy I[IOKa3aTelasiMU 3aJauyd, JaeT TMPAaBWIbHBIA aJTOPUTM pEILEHHUS,
CaMOCTOSITENILHO JIeJaeT He0OXO0IMMbIE BBIBOJBI M 0000IIEHUS MO pe3ylibTaTaM pacyeToB, JaeT
YETKHE OTBETHI HA BOTIPOCHI.

Omenka 4 — «XOpOIIO» CTAaBUTCS, €CIM OOydYalOIHMICS JIEMOHCTPUPYET 3HAHMS
TEOPETUYECKOTO0 M TPAKTHYECKOr0 MaTrepuaja IO TeMe NPAaKTHYECKOHW paboThl, OIMycKas
HE3HAYUTEJIbHBIE HETOYHOCTH B AJITOPUTME NPHU PELICHUU 3a/JaHMM, TaeT HE COBCEM ITOJIHBIN
OTBET Ha BOIPOCHI.

Onenka 3 — «yIOBIETBOPUTEIBHO» CTABUTCS, €CIM OOYYAIOIIMICS 3aTPyIHSETCS C
MPaBUJILHOM OIICHKOM NPEII0KCHHOW 3a/1aui, JacT HEIOJHBIA OTBET, TPEOYIOIIUN HABOISIINX
BOIIPOCOB MpernojaBaTelis, BbIOOp alropuTMa peHIeHUs 3a/aHus BO3MOXKEH MpU HaBOJSALINX
BOIPOCAX MPENOIaBaTelIs.

OneHka 2 — «HEYIOBJIECTBOPUTEIHHO» CTABUTCS, €CIU OOYUYaIOIIMICS aeT HEBEPHYIO
OIICHKY CHUTYAIlNH, HETPAaBUIHLHO BBIOUPAET aITOPUTM JIEHCTBUM, HE JaeT MPABUIBHBIN OTBET Ha
KOHTPOJIBHBIE BOIIPOCHI, HE BBINOJIHSET 3a/1aHUE.

Kputepuu oneHuBaHus YCTHBIX OTBETOB

XapakTepucTHKA OTBeTa Ouenka no
BOIIpoOCY




JlaH TIOJIHBIN, pa3BEPHYTHIN OTBET Ha BOIPOC, [I0OKA3aHA COBOKYITHOCTh
OCO3HAHHBIX 3HaHUU 110 IPEIMETY, JOKA3aTEIBHO PACKPBITHI 5
OCHOBHBI€ ITOJIOKEHUs; B OTBETE IIPOCIICIKUBACTCS YETKask CTPYKTYpa,
JIOTUYECKast MOCIEI0BATEIBHOCTD, OTPAXKAKOIIAsl CYIHOCTb
pacKpbIBa€MbIX OHATHM, TEOPUHL, SIBIICHNUIN. 3HAHUE 110 IPEAMETY
JE€MOHCTpHpYETCs Ha (POHE MOHUMAHMSI €r0 B CUCTEME JAHHOM HayKH
U MEXJUCLUUIUIMHAPHBIX CBsi3el. OTBET U3JI0KEH JTUTEPATyPHBIM
A3BIKOM C MCIOJIb30BaHUEM METOAMYECKON TEPMUHOJIOTHU. MoOryT
OBITH JOIYIIEHBI HEJOYETHI B ONPEACTICHUN OHATHH, UCTIPAaBICHHBIC
CTYZCHTOM CaMOCTOSITEJIBHO B IPOLIECCE OTBETA.

JlaH TIOJIHBIN, pa3BEPHYTHIN OTBET HA MIOCTABIICHHBIN BOIIPOC,
ITOKA3aHO YMEHUE BBIJECINUTD CYIIECTBEHHBIE U HECYIICCTBCHHbIE 4
IIPU3HAKH, IPUUNMHHO-CIIECTBEHHBIE CBA3H. OTBET YETKO
CTPYKTYPUPOBAH, JIOTUYEH, U3JI0KEH JTUTEPATyPHBIM S3BIKOM. MoryT
OBITH JOMYIIEHBI 2-3 HETOYHOCTH WM He3HAYUTEIbHBIE OIINOKH,
HCIIPABIICHHBIE CTYIEHTOM C TOMOLIBIO IIPETIOAABATEIS.

JlaH HeTOCTaTOYHO MOJHBIN M HEJOCTATOYHO Pa3BEPHYTHIN OTBET.
Jloruka u mocaen0BaTeNbHOCTh U3J0KEHHUS UMEIOT HapyIICHHUS. 3
JlonymieHbl OIMOKU B PACKPBITUN MOHATHH, yOTpeOJICHUN TEPMHHOB.
CryneHT He crnoco0eH CaMOCTOSITENIbHO BBIJICIUTD CYIIECTBEHHBIE U
HCCYHICCTBCHHLIC MPHU3HAKU U ITPUINHHO-CIICACTBCHHBIC CBA3H.
YMeHHe pacKphITh 3HaUeHHE 0000IICHHBIX 3HAHUN HE TTOKa3aHO.
PeueBoe opopmienne TpeOyeT MonpaBoK, KOPPEKIIHH.

OTBeT mpeacTaBiseT OO0 pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMU
omuOKkamMu 1o Borpocy. [IpucyrcTByroT ¢hparMeHTapHOCTb, 2
HEJIOTHYHOCTh U3JI0KeHUs. OTCYTCTBYIOT KOHKPETU3AlUS U
T0Ka3aTeIbHOCTh U3JIOXKEHUs. Peub HerpaMmoTHast. J[omoTHUTETbHBIE 1
YTOYHSIONINE BOIIPOCHI MPENOIaBATENSI He IPUBOIST K KOPPEKIIUU
OTBETA CTYJCHTA.

3. KOMILIEKT OLIEHOYHBIX MATEPHAJIOB JJIsI TPOMEXYTOYHOM
ATTECTAIIUA

1. [IpomexyTounast arrecranusi Homep l: apyrue Gopmbl KOHTpPOJIs (CeMecTpoBast
oueHka). CeMmecTpoBasi OLIEHKAa BBICTaBJIAETCS 10 WUTOTY CIAa4d BCEX HPAKTUYECKUX padoT
ceMecTpa.

2. [IpomexxyTouHast aTTecTands HOMEp 2 OCYIIeCTBISIETCS B (opMe 3K3ameHa™.

DK3aMeH POBOINUTCS B BHJIE OTBETOB HA BOMPOCH — TECTUPOBAHUS. MaKCUMAIIbHOE KOJIMYECTBO
BOIIPOCOB B OJTHOM BapuaHTe Tecta 20.

*He cnmaBath »SKk3aMeH (MOJNIYUUTh «aBTOMAaT») WMEIOT TpPaBO OOydaroluecs,
BBINTOJIHUBIIIME TPOTPaMMy IO Y4eOHOMY mpeamery «MaremMaThkay B TIOJHOM O0ObeME U B
YCTaHOBJICHHBIE CPOKHU, UMEIOIINE CpelHee apu(PMETHIECKYIO BCEX OIICHOK He MeHee 4,7.

[IpenMeToM OIIEHKM HAa DK3aMEHE SIBISIOTCS yMeHHUs W 3HaHHSA. KOHTponb M OlieHKa
OCYIIECTBIISIIOTCS C MCIIOJIB30BaHUEM CIIECAYIONINX POPM U METOIIOB: Mmocosoe mecmuposatue
8 271eKmpoHHOU 0OpazosamenvHoll cpede HI'VA/TU (DHOC).

[Ipu onleHMBaHWHU UCTIONB3YETCS S-0aTbHASI CHCTEMA.

Kpurepun BoicTaB/ieHust oueHku ITA:



Onenka OueHKH TeKyero KOHTpoJIst Onenka
(IT1A) TEeCTUPOBAHMS

5 Bce pabotsl cnanbl cpeHee apupMeTHIecKoe BCexX «» unm «5»
OIICHOK He MeHee 4,6 Oaia

4 Bce paboTsl cnanbl cpeHee apupmMeTHIecKoe BCexX 3», «d» u «S5»
OILIEHOK OT 3,6

3 He cnansl 2 paboThl cpepHee apudpmeTrieckoe Bcex | «3»
OIICHOK OT 2,6 10 3,6 Oamia

2 He cnansr 6onee 2-x pabot cpennee @»
apudMeTHIeCcKoe BCeX OIICHOK MeHee 2,6 Oaa

Kpurtepuu onieHuBaHus TeCTHPOBAHUA

Onenka KosmyecTBo NpaBHILHBIX 0TBETOB HA BOIPOCHI
5 17 -20
4 13 -16
3 10-12
2 0-9

BaHKk TecTOBBIX 3aJaHMIA.

Tema 1. BekTophbl.
1. Bekrop AB ¢ Hauanom B Touke 4(2; 4) umeer koopauHatsl (6; 2). Haiinurte abcuccy
TOYKH B.

VA
B
4 Rl
ol 2 g

2. lnaronanu pom6a ABCD paBubl 12 u 16. Haitaute ninuny Bektopa AB.
D C

3. lnaronanu n3o0paxeHHOTo Ha pucyHke pom6a ABCD pasnbl 12 u 16. Haligute nnuny

BeKkTOpoB AB 1 AD ¢ HauasioM B Touke A.




4. Tnaronanu pom6a ABCD pasusbl 12 u 16. Haiinure nnuny Bekropa AB-AC.
D C

5. CTOpOHBI IIpaBHIbHOTO Tpeyronbuuka ABC pasubl 2v/3 . HaiiauTe mmny BekTopa.
c

-

A B

6. Haiinure muyuny BexTopa a (6; 8).
7. Haiinute nmuay cymmbl BekTopoB AO u BO. [/IBe cTopoHBI M1300paKeHHOTO Ha
pucynke npsmoyroiabHuka ABCD paBHbl 6 u 8. Jluaronanu nepecekarorcs B Touke O.

0 C

)
7%

A B

8. Haiinute kBanpat qyimHbl BekTopa AB.
YA

ol 2 %
9. Haiinure cymMmmy KOOpAMHAT BEKTOPOB a | b.
VA
[\]
A ]

=y

|

|

|
(@] 2 ]

Tema 2. IlpeoOpazoBaHue BbIPpaKeHH .
10. KonnuecTtBo Temnotel. KonuuecTBo TEMIOTHI (B HKOYIIAX ), HOJYYEHHOE OAHOPOIHBIM



P = cmiiz — ).
TEJIOM IIPU HATPEBAHHH, BEIYHCISETCS 10 (popmyme € — <712 — 1) r/ie ¢ — ynaeabHas

sk

K- K
TEIJIOEMKOCTh B m — Macca Tena (B Kr), t| — HavaabHas TeMmIepaTypa Tena (B

KeJIbBHHAX ), a t2 — KOHEYHas TeMreparypa tefa (B kenbBuHax). [Tonb3ysice 3Toit popmyioi,
sk

Haiimute Q (B mKoynsax), ecnn t = 366 K, ¢ =500 ™ K m=4xrut =359 K.

11. [Tnomans napamtenorpamma. Ilnomans napaatenorpamma S (B M%) MOXKHO
BBIYUCIIUTH O opmyiie S=a-b-sina, Tae a,b — cTOpOHBI mapaieorpaMmma (B MeTpax).
[Tomp3ysicek ATOM hopMyIION, HAHUTE TUTOIAAh MapajlIeIorpaMMa, €ClIi €ro CTOpoHbl 10 M 1
12 M 1 sina=0,5.

12. ITnomanap Tpeyroiapuuka. [lmomans TpeyrobHIKAa MOXHO BBIYUCIUTE IO (hopmyIie

S=a-b-sino,
rjae a,b,c — JJIMHBI CTOPOH TPEYTOJbHUKA, 7 — PaINyC BIUCAHHON OKPYKHOCTH.

Beruncnute niuHY CTOPOHEI ¢, ecnu S=24, a=8, b=06, r=2.
abe
13. Ilnomanp TpeyroapHUKa MOYKHO BBIYUCIUTD TTO (hOpMYyIie W rrea,buc —
CTOPOHBI TPEYTOJIbHUKA, & R — paguyc OKPYKHOCTH, OIIMCAHHON OKOJIO 3TOr0 TPEYroJIbHUKA.

[Tonp3ysicek 3TOM popMyIoi, HalauTe TUIomanb S, ecima = 10,6 = 9,¢c = 17 n 8
1 .
§= _besina,
14. [Tnomanp TPEyroabHUKA BEIYUCIISICTCS 110 (hOpMYyJIe < rae b u ¢ — nBe

CTOPOHBI TPEYTOJILHUKA, a 0. — YTroJl Mex Ay HUMH. [1oab3ysch 3To# hopMyIoi, HaliIuTe

, |
sino =

mIomans S, ecnu b=16,¢c=9u -
15. B pupme «Pomgauk» cTromMocTh (B pyOisx) KOIOIIa U3 Keae300eTOHHBIX KOJIel]

C =000+ 4100. 8
pacCUUTBIBACTCA 11O (bOpMyJIe , TAC n — YHUCJIO KOJICL, YCTAaHOBJICHHBIX HpI/I

poIThe Konona. [lonb3ysch 3Toi hopmysoi, paccuyuTaiiTe CTOMMOCTD KOJIOAIA U3 5 KOJIell.

16. IIpeoOpa3zoBanue BbIpakeHU. J[MuHy OKpY>KHOCTH / MOKHO BBIYMCIIUTH 110
dopmyne ! = 27R: rre R — pannyc okpyxkHocTH (B Metpax). [Tob3ysich 3ol bopmyoi,
HalIUTe PanyCc OKPYKHOCTH, €cliv ee JyinHa paBHa 78 M. (Cuurtath n=3).

17. IlpeoGpa3zoBanue BbIpakeHU. Paguyc onucanHo# 0KOJI0 TPEyroJbHUKA OKPYKHOCTH
a

MO>KHO HalTH 10 hopmyre 28Nt rre g — CTOPOHA TPEYTONBLHUKA, O —
MPOTUBOJIEKALIUNA 3TOM CTOPOHE Yyroy, a R — paguyc OMMCAaHHOW OKOJIO ATOTO TPEYTOJIbHHUKA
okpykHOCTH. [Tonb3ysichk 3ToM popmysoit, HaitauTe sin a ecnmu a=0,6, a R=0.75/

18. [IpeobpazoBanue BEIpaKEeHHI. DHEPIUs 3apsSIKEHHOTO KonaeHncaropa W (B k)
P

BBIYHCIISIETCA 10 hopMmyTie 2C" rpe C — emKocTh KOHAeHcaTopa (B D), a ¢ — 3apsix Ha
onHOM oOkianke koHaeHcaropa (B Ki). Haiiqure W (B [Ix), ecmu C=5- 10* ® u g = 0,009 K.
19. Pagunyc BnucaHHOM B IPSAMOYTOJIBHBIN TPEYTOJIBHUK OKPYKHOCTH. Pagnyc

BITMCAHHOM B IPSIMOYTOJIBHBIN TPEYTOJIBHUK OKPYKHOCTH MOKHO HaWTH 110 (hopmyre
at+b—c
r= N
2 raea ub — kareTsl, a c — IMIOTEHY3a TpeyronbHUKa. [1onb3ysace 3Toit
dbopmyroit, Haiinute b, ecnu 1=1,2; ¢=6,8 u a=6.

20. Cpennee reomerpudeckoe. CpeHee reOMeTPHUECKOe TPEX YHUCel a, b,

E= v al

M
Y ¢ BBIYHCIIAETCS 110 (hopmyIie Brruucnure cpennee reometpuieckoe uucen 12, 18,

27.
Tema 3. Pazmepsl ¥ eIMHHUIILI H3MeEPEHUsI.
21. YcTaHOBUTE COOTBETCTBUE MCKAY BCIMYNHAMHA U UX BO3MOXXHBIMU 3HAYCHUSAMMU.



1. Bpemst oOpamieHust 3eMiau BOKPYT 4. TIpoaomKUTENBHOCTD BCIIBILIIKH

Comnnia doToanmapara
2. InuTenbHOCTh MOJTHOMETPAXKHOTO A. 365 cytok
XyJI0KECTBEHHOTO (hrsIbMa B. 0,1 cexynapl
3. InUTeNnbHOCT 3ByYaHUs OHOU C. 105 munyt
MECHU D. 3,5 MunyTHI
22. YCTaHOBUTE COOTBETCTBHE MEXIY BETMUYNHAMHU U UX BO3MOKHBIMH 3HAYCHUSIMHU.
1. JImuTenbHOCTh TPSIMOTO 4. ITuTeNbHOCTh 3IH304a
aBuanepenera Mocksa — ['aBana MYJIbTUILNIMKALMOHHOT'O cepHraia
2. bpon3zossiit HopmaTus ['TO no A. 60190 cyrox
oery B. 13 wacoB
3. Bpemst ognoro o6opora Henryna C. 22 MuHyTBI
BoKpyT CoJiHIIa D. 14,6 cexynbl
23. YcTaHOBUTE COOTBETCTBUE MEXKITY BETUYMHAMU U UX BO3MOKHBIMH 3HAYCHUSIMU.
1. Beicora ¢yTOO0IBHBIX BOPOT 4. Jlnuna Hesbl
craauoHa «JluHamo» A. 540 m
2. Bricora cobaku (oBUapKu) B B. 244 cm
XOJIKE C.65cMm
3. Beicota OcTaHKMHCKOH OallrHu D. 74 xm
24, YcTaHOBUTE COOTBETCTBHE MEXK]1Y BETMYMHAMHU U MX BO3MOKHBIMU 3HAYCHUSIMHU.
1. JInmvHa MeCYMHKHN A. 6400 kM
2. JlnuHa yKazaTeabHOro Majibla B.350 M
3. Paguyc 3emnu C.8cMm
4. JlnuHa OMHOTO KpyTa Ha CTaAuOHE D. 0,1 mm
25. YcraHoBUTE COOTBETCTBUE MEXKAY BETMUYMHAMU U UX BO3MOKHBIMH 3HAUCHUSIMU.
1. JInameTp MOHETHI A.5m
2. Poct xupada B.8cm
3. BricoTa DiideneBoii OanrHu C.324m
4. Pagnyc 3emim D. 6400 kM
26. YCcTaHOBUTE COOTBETCTBHE MEXK1y BETMYMHAMH U MX BO3MOKHBIMU 3HAYCHUSIMHU.
1. Macca mobunbHOTO TenedoHa A 125
2. Macca ogHoi Sroabl KITyOHUKH B.3 kr
3. Macca B3pocIioro cjioHa C.100r
4. Macca KypHuIibl D.41
27. YcTaHOBUTE COOTBETCTBUE MEXKAY BETMUYMHAMU U UX BO3MOKHBIMH 3HAUCHUSIMU.
1. Macca TabneTKku JeKapcTBa A. 3.3464 x 107" xr
2. Macca 3emiu B.5wmr
3. Macca MoseKyJbl BOA0Opoa C.100T
4. Macca B3pocCiIoro Kuta D. 5.9726 x 10>
28. YcTaHOBUTE COOTBETCTBHE MEXY BETUYMHAMH U UX BO3MOKHBIMU 3HAYCHUSIMHU.
1. Macca Melka KapTOLIKH A. 20 kxr
2. Bec aBTomoOuIs B. 82 kr
3. Macca nmauku Macia C.15T
4. Bec B3pOCIIOro 4enoBeKa D.200r
29. YcTaHOBUTE COOTBETCTBUE MEXKAY BETMUYMHAMU U UX BO3MOKHBIMHU 3HAUCHUSIMU.
1. O6beM BoabI B A30BCKOM MOpPE macJia
2. O0beM sIuKa ¢ THCTPYMEHTaMU A ln
3. O0BeM Tpy30BOTO OTCEKA B.36n
TPAHCIIOPTHOI'O caMoJIeTa C. 150 m3
4. O0beM OYTBUIKH PaCTUTEIHHOTO D. 256 kM3

30. YCTaHOBI/ITe COOTBCTCTBUC Men(;[y BCIIMYMHAMU U X BO3MOXHBIMH 3HAYCHUAMU.
1. O0BEM KOMHATEI 2. O6wem Bojwl B Kacrimiickom mope



3. O0beEM AIHUKA IS OBOLIEH B. 78 200 km3

4. O6beM OaHKH CMETaHBI C.75wm3
A.057 D.50n
31. YcraHOBUTE COOTBETCTBUE MEXKITY BETUUYMHAMU U UX BO3MOKHBIMH 3HAYCHUSMU.
1. Ilmomranp 6ankoHa B JOME A. 300 xB. MM
2. [Inomanp Tapeaku B.3kB. M
3. Ilnomane Jlamoxkckoro o3epa C. 600 kB. cM
4. I1momanpk OAHOM CTOPOHBI MOHETHI D. 17,6 ThIC. KB. KM
32. YcTaHOBUTE COOTBETCTBHE MEXKIY BETMUNHAMU U X BO3MOKHBIMH 3HAYCHUSIMHU.
1. IInomane KJ1acCHOW TOCKU A. 600 cMm2
2. ITnomanp o3epa baiikan B. 32 TBIC. KM2
3. IInomane nucta A4 C. 55 miH kM2
4. ITnomans EBpazuu D. 4 m2
33. YcraHoBUTE COOTBETCTBUE MEXKITY BETUUYMHAMU U UX BO3MOKHBIMH 3HAYCHUSMU.
1. CkopocTbh TOHOUHOM MaIINHBI A. 1,5 mm/c
2. CKOpOCTh YIUTKH B. 200 xkm/g
3. CKopoCTh Iemexo1a C. 330 m/c
4. CKOpoCTh 3ByKa D. 1,5wm/c
34. YcTaHOBUTE COOTBETCTBHE MEXKIY BETMUNHAMHU U MX BO3MOKHBIMH 3HAYCHUSIMHU.
1. YacroTa BpallleHUsI MUHYTHOU 4. Yactora oOpamenus Benepsl
CTPEJIKU Bokpyr CoisHla
2. YacToTa BpalieHus JonacTei A. 24 006/neus
BEHTUIISITOPA B. 1,6 06/rox
3. Yacrora obparmieHust 3emiin C. 1 00/neun
BOKPYT CBOEH OCH D. 50 06/c
35. YcraHoBUTE COOTBETCTBUE MEXKITY BETUYMHAMU U UX BO3MOKHBIMH 3HAYCHUSMU.
1. Paccrosnue ot 3emuu 110 JIyHbI A. 17 MJIH KB. KM
2. O6weMm Boabsl B UepHOM MOpe B. 5,9726 - 1024 xr
3. [Inomane Teppuropuu Poccun C. 385 000 km
4. Macca 3eminu D. 555 000 km3

Tema 4. Bb100p onTHMAIBLHOT0 BAPHAHTA.
36. ITonGepute cooTBeTcTBHE. B Tabnuie ykazansl JOXOABI U pacxo sl GUPMBI 32 5
MECSIIEB.

Mecsain | Jloxoa, Teic. pyd. ' Pacxon, ThIC. pyo.

Hrone 115 110
ABryCT 125 130
Centsi6pp = 140 120
Oxkts6pp | 120 110
Hos6ps 130 90

[Tonb3ysck Tabnuiel, MOCTaBbTE B COOTBETCTBUE KAXKJOMY M3 YKa3aHHBIX MIEPHOI0B
BPEMEHH XapaKTEPUCTUKY T0XOJ0B U PACXO0B:

1. ABryct A. Jloxoa B 3TOM MecCAIe MEHBIIIE, YeM
2. CeHTs10pB JI0XO/1 B IPEABIYIIEM
3. OKTS0pb B. Pacxon B 3ToM Mecsile 00bIiIe, YeM

4. Hosi6pb pacxol B MpeAbIAYIIEM



C. HanbGonpimmii 70X0/1 B IEPUOJ C D. Haunbonbmas pasHUIa MEXKITY
aBr'yCTa 1o HOSIOPh JIOXOJIOM U PacxoaoM

37. B mpelickypaHTe IpUBEAEHBI LIEHBI HAa YeThIpe quBaHa. Onpeaenute, npojaaxa
KaKoTO JAMBaHa HanboJiee BHITOIHA /TS calloHa. B oTBeT 3anmuimTe, CKOIBKO pyOJiel MOCTYIHUT B
JIOXOJ] CaJIOHa OT MPOJAXKU 3TOTO AUBAHA.

MeGenbpHBIN calloH 3aKJIF0YaeT JOTOBOPHI C TPOU3BOAUTEISIMU Mebenn. B moroBopax
YKa3bIBAETCS, KAKOH MPOIIEHT OT CYMMBI, BBIPYUYEHHOM 32 MPOoIaxKy MeOeIH, MOCTYIMaeT B TI0XO]]
MeOeILHOrO CcajloHa.

dupma- IIpoueHT OT BHIPYYKH, MOCTYNAKO M Mpnveuanus
NPOU3BOAUTE/b B /I0X0]I CAJIOHA
W3 nenusa neHon no
0
«Anbdar 5% 20 000 py6.
W3nenus nieHoH cBbIIIe
0
«Anbha» 3% 20 000 py6.
«betay 6% Bce n3nemms
«OMHKPOH» 4% Bce n3nenms
DupMa-npou3BOAUTE/b N3nenune Hena
«Anbsha» Jusan «Koamna» 15 000 py6.
«Anbsha» JuBan «HeBamstmka» 28 000 py6.
«beray Husan «Bunau-Ilyx» | 17 000 py6.
«OMUKPOH JuBan «O01I0MOBY 23 000 py®.

38. 13 nynkTa 4 B yHKT D BEAyT TPU JOPOTH.

Uepes myHKT B elleT rpy30BHK CO CpeHel CKOPOCThIo 35 KM/4, uepe3 myHKT C efeT
aBTOOYC co cpeanelt ckopocThio 30 kM/4. TpeThst opora — 63 IPOMEXYTOYHBIX TYHKTOB, H IO
HEeH JBMIKETCS JIETKOBOM aBTOMOOMIIBL CO CpeiHel ckopocThio 40 km/4. Ha pucyHke mokazaHa
cXeMa JIOpOT M PacCTOSIHUE MEXAY IYHKTaMH I10 JOpOraM, BRIPaKEHHOE B KUJIIOMETpax.

Bce tpu aBTOMOOMIIT 0qHOBpEMEHHO Bhiexanu u3 A. Kakoii aBToMoOmIb 100pancs
1o D nozxe npyrux? B oTBeTe yKaxkure, CKOJIBKO 4YaCOB OH HAXOJHJICS B IOPOTe.
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39. Kakoit BapuaHT MOKYIKHU JelieBie?
Jyst Toro, 9TOOBI CBSI3aTh CBUTEP, X03siKe HY>KHO 400 rpaMMOB IIEPCTH CHHETO IIBETA.



MO’KHO KyMUTh CHHIOIO MPsiKY 10 1ieHe 60 pyoineit 3a 50 T, a MOKHO KYITUTh HEOKPAIIICHHYO
npsoky 1o 1ieHe S0 py6neit 3a 50 T u okpacuthb ee. OauH nakeTuK Kpacku ctouT 10 pyomeit u
paccuntad Ha okpacky 200 r mpsixu. Kakoii BapuaHT nokynku jaemesie? B oTBeT HanuiuTe,
CKOJILKO pyOsieii OyJeT CTOUTH 3Ta MOKYIIKA.

40. Ha cxonpko OombIiie 3arutaTiil Ob1 A. 3a 3TOT EPUOJI, €CIH Obl HE TOMEHSIICS
CYETUHK?

B cpenneM rpaxnanuH A. B 1HeBHOE BpeMs pacxoayeT 120 kBT-4 anekTposHepruu B
MecsIl, a B HouHoe BpeMst — 185 kBt-u anekrposneprun. Panpine y A. B KkBapTUpE OBLT
YCTaHOBJIEH OAHOTApU(PHBIN CUETUHK, U BCIO 3JIEKTPOIHEPTUIO OH OIUIAYUBAI 110 Tapudy
2,40 py6. 3a kBT-u. 'ox Ha3ax A. ycTaHOBUI IBYXTapU(HBINA CUETUHK, TIPU 3TOM THEBHOM
pacxoj1 AIEKTPOIHEPTUH OrIaunBaeTcs 1o Tapudy 2,40 py0. 3a kBT-4, a HOYHON pacxo
orutaunBaercs o tapudy 0,60 py6. 3a kBt-u. B Teuenue 12 mecsieB pexxuM notpedaeHus u
TapuQbl OTUIATHI ATEKTPOIHEPTHH HE MEHSUTHCh. Ha ckobko OobIne 3armiaT Obl A. 3a 3TOT
nepuoI, eciu Obl He TOMEeHsuIcs cueTyrk? OTBET naiTe B pyOssix.

41. Onpenenure, Kakasg MOJIEIb UMEET HAUBBICIINN PEUTHHT. B oTBeT 3anummre
3HAYEHHUE ATOr0 PEUTHUHTA.

HeszaBucumas sxcnepTHast 1a0opaTopus onpenessieT peTHHTH OBITOBBIX MPUOOPOB R Ha
OCHOBE cpenHel 1eHbI P, a Taxke onieHok GpyHkimoHanpHoCcTH F kadectBa O n
mu3aiina D. Kaxxerii oTepHbINA TOKa3aTeNNb OIEHUBACTCS SKCIIEPTaMH 110 MATHOATUTEHON
mkaie nesabiMu unciiamu oT 0 10 4. ITOroBblid pEeUTHHT BBIYUCIISIETCS 110
dopmyne R=4(2F+2Q+D)-0,01P.

B Tabnuiie 1aHbI OLEHKH Ka)KJ0TO MOKa3aTess Al HECKOJIbKUX MOJIeei
AIIEKTPUYECKUX MACOpYOOK. Ompenenute, Kakas MOJEIb UMEET HAUBBICIIHMY peiTHHT. B oTBeT
3aMUIINATE 3HAYEHUE 3TOr0 PEUTUHTA.

Mopeas msacopyoxku = Cpennsis nena @OyHkuuoHajabHOCTH = KauvecTtBo | /Iu3aiin

A 5900 4 3 4
b 5700 1 4 0
B 4800 4 0 3
I 5800 0 4 1

42. CxonpKo py0Jie MpuaeTCs 3aIIaTUTh 32 Hanbosee NEMEeBYIo MOe3IKy Ha Tpoux?

Cembs u3 Tpex denoBek enet u3 Cankr-Ilerepdypra B Bomoray. MokHO exaTh MO€3/10M,
a MO’KHO — Ha CBOeH MammHe. brtet Ha moe3 Ha 0JTHOTO YesioBeka cTout 660 pyoiiei.
ABTOMOOWIIL pacxoayeT 8 muTpoB OeH3nHa Ha 100 KHIIOMETPOB MYyTH, PACCTOSIHUE TIO 1I0CCe
paBHo 700 kM, a eHa 6eH3uHa paBHa 19,5 pyoOseit 3a mutp. Croyibko pybsei mpuaeTcs
3aIIaTUTh 32 HanOoJiee JICMIEBYIO MOe3IKY Ha TPOUX?

43. CxonbKo pyOJieii MpUaETCs 3aIIaTUTh 32 CaMYIO JICIIEBYIO EPEBO3KY?

Jliig TpancniopTupoBKY 45 ToHH rpy3a Ha 1300 kKM MO>KHO BOCIIOJIB30BaThCS YCIyraMH
OJIHOM U3 TpeX GupM-epeBo3UrKOB. CTOMMOCTH IEPEBO3KH M TPY30II0IHEMHOCTH aBTOMOOUIIEH
JUTSL KQJKJIOTO TepeBO3YHKa yYKa3aHa B Tabnuiie. CKOIbKO pyOmeil mpuaeTcs 3amiaTuTh 3a CaMyko
JICIIEBYIO IEPEBO3KY?

CTouMOCTh NEepeBO3KH OAHUM I'pyzonoabeMHOCTH

S R — (py©. Ha 100 km) aBTOMOOWIel (TOHH)

A 3200 3,5



b 4100 5

B 9500 12

44. CxonpKko pyOJieit mpuaeTcs 3alIaTUTh 33 CaMyIO JICHIEBYIO MIOKYIKY € JIOCTaBKOM?

CrpouTtenbHO hupMe HY)KHO IPHOOPECTH 75 KyOOMETPOB IMEHOOETOHA Y OJTHOTO U3
TPEX MOCTABIIMKOB. LIeHbI M ycTI0BHS AOCTaBKY NMpHUBeieHbI B Tabnuie. CKoIbKo pyoiieit
MPUIETCS 3aIUIaTUTh 32 CAMYIO JEHIEBYIO MOKYIIKY C IOCTaBKOW?

CroumocTh
CroumocTth
IHocTtaBmmk = meHoOeToHa (pyo. 3a JlonosHUTEIbHBIE YCI0BUSA
3a 1) A0CTABKHU
A 2650 4500 py6.
[Tpu 3akaze Ha cymmy Oosnbie 150
b 2700 3300 pyo. 000 py6. nocraBka OecruiaTHO
3
B 2630 3500 pyo. [Tpu 3akaze 6osee 80 M~ mocTaBka

OecCIUIaTHO

45. CoGepute rpymiry. J{st 006cmy>kxuBaHUS MEXAYHAPOIHOTO CEMUHApa HE00X0IUMO
coOpark Tpymniy nepeBoqunKkoB. CBeeHUS O KaHUaaTaxX MpeICTaBICHBI B TaOIHIIe.

Croumocts ycayr

IlepeBoauuku SI3BIKHN (py6acii B nenD)
1 Hemenxuii, ncnanckuii 7000
2 AHTIIMICKHMI, HEMEIIKHI 6000
3 AHTIUNCKHI 3000
4 Awnrnmiickuii, ¢ppaniysckuit - 6000
5 ®paHIy3CKHi 2000
6 Ucnanckuii 4000

[Tonp3ysich Tabaue, codepure XoTs Obl OHY TPYIITY, B KOTOPOH MEPEBOAYNKN BMECTE
BJIAJICIOT YETHIPbMsI HHOCTPAHHBIMU SI3bIKAMU: aHIVIMHCKUM, HEMELIKUM, (PPAHILY3CKUM U
UCIIAHCKUM, a CyMMapHasi CTOUMOCTb UX yciyr He npesbimaeT 12 000 py6Oineit B neHs. B orBere
YKa)KHUTE POBHO OJMH HAOOP HOMEPOB MEPEBOTUNKOB O€3 TPOOEIIOB, 3aISATHIX U IPYTHX
JIOTIOJTHUTEIBHBIX CUMBOJIOB. [lepeyucnaiime 8 nopsioke 803pacmanius HOMepoas.

46. Cobepute rpynmy. Muxawn pemui mocetuts [lapk arTpakiuonoB. CBeaeHus 0
OuieTax Ha aTTPaKLUKMOHBI IPEICTaBIeHbl B Ta0nuie. HekoTopeie O1IeThl O3BOJIAIOT TOCETUTD
cpa3y JBa aTTpaKIHOHA.

Homep Croumocthb
IMocemaempie aTTPAKIMOHBI
oniera (py0.)

1 AMepHKaHCKHE TOPKU 300



2 Komnara crpaxa, amepukanckue ropku | 400

3 ABTOApPOM, aMEPUKAHCKHUE TOPKU 350
4 Koneco 0603penus 250
5 Koneco o603penus, aBToapom 300
6 ABTOApOM 100

[Tonp3ysich Tabauei, mogdepute HAOOp OMIIETOB TaK, YTOOBI MUXau MOCETUI BCe
YeThIpe aTTPAKIMOHA: KOJIeCO 0003pEHNUs1, KOMHATy CTpaxa, aMepUKaHCKHE TOPKH, aBTOJPOM, a
CyMMapHasi CTOMMOCTh OmiieToB He npeBbiiiana 800 py6neil. B oTBeTe ykakute poBHO OAMH
HabOp HOMEPOB OUJIETOB 6€3 POOENOB, 3aNATHIX U APYTHX JOTOJHUTEILHBIX CHMBOJIOB.
Ilepeuucnaiime 6 nopsioke 603pacmaniis HOMepos.

Tema 5. AHaIM3 yTBep KAeHHUIA.

47. Korna xakas-HUOyIb KOIIIKa UACT 1Mo 3a00py, nec [llapuk, xuBymuii B Oyzike Bo3Jie
JoMa, 00s13aTeNbHO JaeT. BeiOepuTe yTBepKIeH!s, KOTOPhIE BEPHBI IIPH MIPUBEICHHOM YCIIOBHUH.

1) Ecnu lllapuk He maet, 3HAUUT, 110 3a00py HUET KOIIIKA.

2) Ecnu Hlapuk MONTYUT, 3HAYUT, KOIIKA 110 3a00py HE HJIET.

3) Ecnu o 3a0opy ujaer uyepHas komika, [llapuk He maer.

4) Ecnu no 3ab6opy noiiner 6enas kouika, [lapuk Oyaer nasrs.

B otBere 3anuimmTe HOMepa BEIOPaHHBIX YTBEPKIACHUI 0€3 MPpoOesioB, 3amsIThIX U JPYTUX
JIOTIOJTHUTEIBHBIX CUMBOJIOB.

48. Hexotopsie cotpyaauku Gupmsl getom 2014 roga oTapxany Ha gade, a
HEKOTOpble — Ha Mope. Bce coTpyaAHUKH, KOTOPbIE HE OTABIXAJIM Ha MOPE, OTABIXAIH Ha J1aye.
Bribepute yTBepKIeHHS, KOTOPbIE BEPHBI IPU YKa3aHHBIX YCIOBUSIX.

1) Kaxnpiii coTpyaHHK 3T0# GupMbl oTabixan getom 2014 roga uiv Ha fade, Wid Ha
Mope, I U TaM, U TaM.

2) CorpyaHuk 3Toi pupMbI, KOTOpHbI JeToM 2014 roxa He OTABIXAN HA MOpE, HE
OT/IBIXAJI U Ha Jjaye.

3) Eciu ®auna He otapixana jgetoM 2014 roga HU Ha 1a4ye, HU Ha MOPE, TO OHA SIBIISIETCS
COTPYIHUKOM 3TOH (PUPMBL.

4) Ecnu coTpyaHHK 3TOH GUpMBI He OTAbIXal Ha Mope jJetoM 2014 roxa, To OH OTIbIXal
Ha J1aye.

B otBete 3anummTe HOMepa BHIOPAHHBIX YTBEPKIACHU 0€3 MPoOenoB, 3ansAThIX U
JIPYTUX JONOJHUTENBbHBIX CUMBOJIOB.

49. B ropone Z B 2013 rogy Maip4uKOB pOIUIOCH OOJBIIE, YeM JEBOYCK. MallbuuKOB
yaIie BCero Ha3piBau AHIpeE, a neBouek — Mapusi. BeiOepute yTBepKaeHuUs, KOTOPHIS
CIIEYIOT U3 MPUBEACHHBIX JaHHBIX. B OTBETE yKa)kuTe HOMEpa BRIOPAHHBIX YTBEPKACHUI 0e3
po0OesoB, 3aMAThIX U JPYTUX JTONOJHUTEIbHBIX CUMBOJIOB.

Cpenu poxaennsix B 2013 rogy B ropone Z:

1) neBouek ¢ umeHeM Mapwust 6osnbIre, yeM ¢ uMeHeM CBeTIaHa.

2) mManbuuKoB ¢ UMeHeM Hukomaii Gombinie, 4em ¢ uMeHeM ApucTapx.

3) xoTs OBl OAHOTO U3 POIMBIIUXCS MAJIBUMKOB Ha3BAIH AHIPEEM.

4) MalbuuKOB ¢ UMeHeM AHjpeit Oolblie, yeM JIeBoueK ¢ uMeHeM Mapusi.

50. U3BectHO, uTo BuTs Beime Komm, Mama Beiie Aau, a Cama ke 1 Komm, 1 Mamm.
BriGepute yTBepKIeHUS, KOTOPBIE CIECAYIOT U3 MMPUBEICHHBIX JaHHBIX. B 0TBeTE yKaxkuTe
HOMeEpa BBIOPAaHHBIX YTBEPKACHUN 0€3 PoOeoB, 3aMAThIX U APYTUX JOTOIHUTEIBHBIX
CHUMBOJIOB.

1) Burs Boime Camn.



2) Caia Huxe AHH.

3) Kons u Mamma ogHoro pocra.

4) Buts camblii BBICOKHI U3 BCEX.

51. B dupme padoraer 60 corpyaHUKOB, U3 HUX S0 YETOBEK 3HAIOT aHTIMUCKUH SI3BIK, a
15 — dpanmy3ckuii. Boibepure yTBepkKIeHUs, KOTOpble BEPHBI MPU YKa3aHHBIX YCIOBUSX. B
OTBETE 3allMIINTE HOMEpa BBIOPAHHBIX YTBEPXKACHUNM Oe3 MpoOenoB, 3amAThIX U JAPYIHX
JIOTIOJTHUTEIBHBIX CUMBOJIOB 110 BO3PACTAHUIO.

1) Ecnu coTpynHUK 3TOM (PUPMBI 3HAET aHTIIMHCKUM SI3BIK, TO OH 3HAET U (PPaHITy3CKHi.

2) Xots Obl TpU COTPYAHHUKA 3TOM (PUPMBI 3HAIOT U AHITIMMCKUN, ¥ (PPaHITy3CKUH SI3BIKH.

3) He 6omnee 15 coTrpynHUKOB 3TOM (hUPMBI 3HAIOT U AaHTIIMHCKHMA, U (PpaHITy3CKUI S3BIKH.

4) B 510l upmMe HET HU OFHOTO UEJIOBEKA, 3HAIOLIETO U AHIIIMUACKUHN, M (PpaHIy3CKUN
A3BIKH.

52. B nome Mamu menblie 3Taxeii, ueMm B 1oMe Craca, B qome Kcromm 0omblire 3Taxei,
yeM B gome Craca, a B joMe Hagu Ooinblne sTaxkel, ueM B MalmHoOM JOMe, HO MEHbIIIE, YEM B
Kcromumuom nome. Bribepure yTBEp»KACHHS, KOTOpbIE BEPHBI MPH YKa3aHHBIX YyCIOBHSX. B
OTBETE 3allMIINTE HOMEpa BBIOPAHHBIX YTBEPXKACHUNM O0e3 MpoOenoB, 3amAThIX U JAPYrHX
JIOTIOTHUTENBHBIX CUMBOJIOB.

1) B nome Mammm MeHbIe sTaxel, uem B tome Haau.

2) Jom Kcromm caMblif MHOTOATaKHBIN CPEIN NIEPEUNCIEHHBIX YETHIPEX.

3) Cpenu 3THX YETBIPEX TOMOB €CTh TPH JIOMA C OTMHAKOBBIM KOJIMYECTBOM ITAKEH.

4) B HapunoMm goMe OJIMH 3Tax.

53. U3BecTHO, YTO CHEKTp PTYTHOHM JIaMmbl — JIMHEHYaTbIii. Beibepure yTBepKIeHus,
KOTOpPBIE CIEYIOT U3 3TOro (hakTa.

1) Y nro60ii pTYTHO# JIaMIThl JTMHEHYATHIN CIIEKTP.

2) Jlrobast namria ¢ TMHEWYAThIM CIIEKTPOM — PTYTHasl.

3) VY mr0060¥ HePTYTHOH JIaMITBI CIIEKTP HE SBJISCTCS JTHHEHYATHIM.

4) Ecnu cnexTp JiaMibl JIMHEHYATHIi, TO OHa MOXKET OBITh PTYTHOM.

Tema 6. Borumnciienus.
7 | 1 2.4
a2 6l
1.23.45.7

55. Haiigure 3Hauenue Belpakenns 12.3-0,457

54. Berunciaure

56. Haiiute 3Hadenue Beipaxenus (728°- 26°):754

EE —2.5 i
7 70

57. HaitguTe 3HaYeHUE BBIPAXKEHUS
- 12

3 3
(—2- — -) 160

59. HaiinuTte 3HaueHNE BBIPAXKEHUS 8

Tema 7. IIpocTeiiline TeKCTOBbIE 3a1a4H.

60. B nepuon pacnpojaxy mMara3uH CHUKaJ LIEHBI ABaXbl: B MEpBbI pa3 Ha 15%, BO
BTOpOoii — Ha 25%. CKonbko pyOseil cTal CTOMTh YallHUK [TOCIIE BTOPOTO CHUKEHHUS 1I€H, €CIU
110 Hadaja pacnpoaaxu oH ctowt 2000 pyoei?

61. B mkone ¢hpaHiy3ckuii 361K U3ydaroT 162 yuammxcs, 9to cocraBiseT 18% ot uuncna
BCEX ydamuxcs MKoJbl. CKOJBKO y4aluxcs B IIKOJe?

62. /InuHbl IBYX pEK OTHOCATCA Kak 2:5, IpU 3TOM OJHA U3 HUX JUIMHHEE APYroil Ha

58. Haitgure 3HaueHUE BBIPAXKEHUS

F =9



60 kM. Haligure niuny Oonbineit peku. OTBET JalTe B KUJIOMETPAX.

63. Exxemecsiunas mata 3a tenedon coctasisger 300 py6reit B mecsn. B cinegyromem
roay oHa yBenuuutcs Ha 6%. Ckoibko pyOsieii OyneT COCTaBIATh €KeMecsuHas IuiaTa 3a
TenedoH B CICAYIONMEM roay?

64. KenesHonopoxHslii Omiier Ay B3pocioro crout 720 py6neii. Ctoumocts Ouiera
JUTSL IKOJIbHUKA cocTaBisieT 50% oT croumocTtu Ousera aiis B3pocioro. ['pynmna coctout u3 15
IIKOJIbHUKOB U 2 B3pOCIIbIX. CKOJIBKO PYOJICH CTOSAT OMJICTHI HA BCIO TPYITITY?

65. Poct JI)xona 6 ¢yroB 1 mroiitm. Beipasute poct [[)xoHa B canTUMETpax, eciu B 1 dyre
12 nroitmos, a B 1 groiiMe 2,54 cM. Pe3ynbrar oKpyriinTe A0 LENI0r0 Ynuciaa CAaHTUMETPOB.

66. Toeap Ha pacmpopaxe yueHunu Ha 45%, npu 3ToM OH ctan cTtouTh 770 pyOnei.
CKoJbKO pyOJIeit CTOMII TOBap A0 pacipomaku’?

67. ®yrbonka crouna 800 pyOneit. [locime cHuXeHUs ILEHBI OHA cTajga CTOWTH 680
py6:eii. Ha ckonbko mpolieHToB ObLTa CHIKEHA IieHa Ha (hyTOoNKy?

68. Uuncio XBOWHBIX JEPEBHEB B MApKe OTHOCUTCA K YHMCIY JIMCTBEHHBIX Kak 9:16.
Hpyrux nepeBbeB B mapke HeT. CKOJIBKO MPOLEHTOB JEPEBHEB B MApKe COCTAaBISIOT
JIMCTBEHHBIE?

69. Hlapuxoas pyuka ctout 40 pyoOneii. Kakoe HanboubIee YMCIo TaKMX Py4eK MOKHO
Oyzner kynuth Ha 900 py0uieii mocie nosbiieHus el Ha 10%?

Tema 8. 3agaun Ha KBaAPaTHON pelIeTKe.

70. HaiiquTe mutomaas poMOa, n300paKeHHOTO Ha KJIeTYaToW Oymare ¢ pa3MepoM KIIETKH
I cm x 1 cm (em. puc.). OTBeT naiiTe B KBaAPATHBIX CAHTUMETPAX.

71. HaiinuTe muiomans Tpanenuu, n300pakeHHOM Ha KIeT4aTol Oymare ¢ pazMepoM
kieTkd 1 cMm x 1 cm (cM. puc.). OTBET gaifTe B KBaIpaTHBIX CAaHTUMETPax.

72. HaiinuTe miomans Tpaneuu, n300pakeHHOM Ha KIeT4aTol Oymare ¢ pazMepoM
kieTkd 1 cMm x 1 cM (cM. puc.). OTBET gaifTe B KBaIpaTHBIX CAaHTUMETPax.

73. HaiiquTe muiomaas TpeyrojabHUKa, H300paKEHHOTO Ha KIIeT4aTol Oymare ¢
pazmepoM kieTku 1 cm x 1 cM (cm. puc.). OTBeT naiiTe B KBapaTHBIX CAHTUMETPaX.



/

74. HaiiquTe muiomaas TpeyrojabHUKa, H300paKEHHOTO Ha KIIeT4aTon Oymare ¢
pazmepoM KkJeTkH 1 cm x 1 cm (cM. puc.). OTBeT AaiiTe B KBaIpaTHBIX CAaHTUMETPaX.

!

75. HaliguTe muiomaas 9eThIpeX yrojibHUKa, H300paKeHHOTO Ha KJIETYaTor Oymare ¢
pa3mepoMm kIeTkH 1 cMm x 1 cm (cm. puc.). OTBeT naiiTe B KBaIpaTHBIX CAHTUMETPAX.

76. HaiinuTe miomanps 4eThIpexyrojibHUKa, H300paKEHHOTO Ha KJIeTyaToii Oymare ¢
pasmepoM kieTkH 1 cm x 1 cM (cMm. puc.). OTBET gaiiTe B KBaJIpaTHBIX CAHTUMETpax.

>

77. Haiinure miomanp 4eThIpexyrojibHUKa, N300paKEHHOTO Ha KJIeTyaToii Oymare ¢
pasmepoM kieTk 1 cm x 1 cm (cMm. puc.). OTBET paiiTe B KBaJIpaTHBIX CAHTUMETPax.



78. HaiinquTe muiomaas 4eThIpexXyrojabHUKa, H300pakKeHHOTO Ha KJIETYaTor Oymare ¢
pa3mepoMm keTkH 1 cMm x 1 cm (cm. puc.). OTBeT naiiTe B KBaIpaTHBIX CAHTUMETPAX.

79. Haiinure miomanes 4eThIpexyrojibHUKa, H300paKeHHOTO Ha KJIeTyaToii Oymare ¢
pasmepoM kieTku 1 cm x 1 cM (cM. puc.). OTBET maiiTe B KBapaTHBIX CAHTUMETpax.

80. Ha ¢pparmenTe reorpadudeckoit KapThl CXeMaTHIHO U300paKEHBI TPAHUIIBI IEPEBHU
[TokpoBckoe u ouepTanus o3ep (IUIoLAAL OJTHOM KJIETKH paBHA OAHOMY rekTapy). Ouenure
MPUOJIMKEHHO TUToIaah o3epa Mamoro. OTBET AaiiTe B TeKTapax ¢ OKPYrJICHUEM 0 1IEeJI0TO
3HAUCHUSI.
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81. Ha pucynke n300pakeH Ij1aH MECTHOCTH (IIIar CETKH TIaHa COOTBETCTBYET
paccTostHuIO 1 KM Ha MecTHOCTH). OLIEHUTE, CKOJIBKUM KBaJIpaTHBIM KUJIOMETpaM paBHa
ioniap o3epa Benukoe, nzoOpakeHHoro Ha miane. OTBET OKPYTIUTE JI0 LIEJI0T0 YUCIIA.

Tysikn

Horo

Beamwroe 03,

Y aonst

Gosdume ¥ aom

82. [1nan mecTHOCTH pa3OuT Ha KieTKH. Kaxmas kieTka 0003HavaeT KBaapar
10 M x 10 M. HaiiiuTe myomas y4acTka, M300pasxkeHHOro Ha wiane. OTBeT naiite B M2,

83. Ilnan MecTHOCTH pa3OuT Ha KiIeTku. Kakaast KiieTka sBIsSEeTCSl KBaIpaToM pa3MepoM
1 M % 1 m. HaiiguTe muiomanp y4acTka, n300pakeHHOTo Ha miaHe. OTBET JaiTe B KBapaTHBIX
MeTpax.



84. [1nan mecTHOCTH pa3ouT Ha KiIeTKU. Kaxxaas KiaeTka sBIsSIeTCsl KBaJ[paTOM pa3MeEpPOM
1 M x 1 M. Haiinure tuiomans yyacTka, n300pakeHHOTO Ha riane. OTBET 1aiTe B KBapaTHBIX
MeTpax.

Tema 9. 3amauu 1o cTepeoMeTPHH.

85. B ocHOBaHMM NPSMOI IPU3MBI JIEKHUT NPAMOYTOJIbHBIN TPEYTOJIBHUK, OAUH U3
KaTeTOB KOTOPOT'O PAaBEH 2, a TUIIOTEHY3a paBHA V53 . Haiizute 06beM MPU3MBI, €CJIH €€ BbICOTa
paBHa 3.

86. B npsimoyronsHOoM mapastenenunene ABCDA1B1C1D1 pedbpa AB, BC u auaroHaib

0okoBo# rpanu BC| paBHBI COOTBETCTBEHHO 7, 3 U 3 V5 . Haiiute 0Gbem
napayuienenunena ABCDA1B1C1D:.

87. laubl n1Ba KOHyca. Pamnyc OCHOBaHMS U BBICOTA MEPBOr0 KOHYCA PABHBI
COOTBETCTBEHHO 9 U 2, a BToporo — 3 u 3. Bo ckosibko pa3z 00beM mepBoro Konyca 6osblie
o6beMa BTOporo?




88. /lanbl n1Ba muMHApa. Pagnyc ocHOBaHMS M BBICOTA IIEPBOTO PaBHBI COOTBETCTBEHHO
2 u 6, a BToporo — 6 u 7. Bo ckoibko pa3z 00beM BTOPOTO IUIMHAPA OoJbiiie 00beMa 1mepBoro?

89. Jlans! nBa mapa ¢ paguycamu S5 u 1. Bo ckonbko pa3 mioiaib MoBepXHOCTU MEPBOTO
mapa OoJIbIIIe TJIOMIAIU TOBEPXHOCTH BTOPOT0?

90. /lane! nBa mapa ¢ paauycamu 5 1 1. Bo ckoabpKko pa3 miomaab MoBEpXHOCTH IIEPBOTO
mapa 6oJbllIe IO 1 TOBEPXHOCTH BTOPOro?

91. JIBa peGpa mpsIMOYTOJILHOTO MapajuieIeuIe/1a, BEIXOASAIINE U3 OJHOW BEPIITMHBI,
pasHsl 1, 2. O0beM napaenenunena paset 6. Haiiaure miomaab ero moBepXHOCTH.

92. Haiinure 00beM NMpaBUIIbHOM YeThIPEXYTroJbHONW MUPAaMU/IbI, CTOPOHA OCHOBAHUS
KOTOpOii paBHa 4, a 60koBOe pedpo paBHO V17.

93. O6beM koHyca paseH 507, a ero BeicoTa paBHa 6. HaiinuTe paguyc ocHOBaHUS
KOHYCa.



94. O6bem napamienenunena ABCDA1B1Ci1D, pasen 9. Haiinute 00beM TpeyroabHON
nupamuasl ABCA;.

95. OcHOBaHUEM MUPAMU/IBI SABISAETCS MPSMOYTOJIBHUK cO cTopoHaMu 4 u 5. Ee o0bem
paseH 80. HaitguTe BBICOTY 3TOM MUpaMU/IbI.

96. OcHOBaHHEM TIPSIMOM TPEYTOJBHON MPU3MBI CITY>KUT MPSMOYTOJBbHBIN TPEYTOJIBHUK C
KaTetamu 6 u 8, 6okoBoe pedpo paBHO 5. Haiinure 00beM NpU3MBL.

N

Ne

97. Panuyc ocHOBaHMs IWIWHAPA paBeH 26, a ero oOpasyromias paBHa 9. Ceuenue,
napasuleIbHOE OCH IUJIMH/IPA, YIAJIEHO OT HEe Ha paccTosiHue, paBHoe 24. Halinure miomans
9TOr0 CEYCHHUS.

—— __,_,_,_.
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98. CTOpOHBI OCHOBaHUS MPABUILHON MIECTUYTOIBHON TUPaMUIbl paBHBI 10, O0KOBBIE
pebpa paBubl 13. HaliguTe mutomaas O0KOBOM MOBEPXHOCTH dTON MUPAMUIBIL.




Tema 10. IltanumeTpus.
99. bokoBasi CTOpOHa paBHOOEPEHHOTO TPEYroJbHUKA paBHA 5, a OCHOBaHHUE PABHO 6.
Haitgure nmomans 3TOro TpeyroiabHUKA.

ke
=]

100. B Beimykiom uetsipexyroibauke 4ABCD u3BectHo, uto AB = BC, AD = CD, £B =
32°, 2D = 94°. Haligute yron A. OTBeT gaiiTe B rpagycax.
C

=21
=

101. B okpyxnoctu ¢ uentpom O AC u BD — nuametpsl. LlenTpanbHbIii
yroit AOD pagen 110 ° . Halinute Bniucanusbiii yron ACB. OtBeT gaiiTe B rpaaycax.

f N\
| 0 X
\ / '
102. B napasnenorpaMMme AMAaroHaN! SBISIFOTCS OMCCEKTPUCAMU €T0 YIJIOB U paBHBI 16 1
30. Haitgute nepumMeTp napasnienorpaMmma.

103. B npsAMOyTroJIbHOM Tpanenuy OCHOBaHMs paBHbI 4 U 7, a OAMH U3 YIJI0B paBeH 135°.
Haiinure MeHbITyI0 O0KOBYIO CTOPOHY.

104. B paBao6enpenHoM tpeyroiabauke ABC menuana BK paBHa 9, a 60koBast
cropona BC pana 15. Haitgute nyuny otpeska MN, eciiv Touku M v N ABJISIIOTCS cC€peuHaAMK
OOKOBBIX CTOPOH.



M N

A & o

105. B tpaneuuu ABCD usBectHO, ut0 AB = CD, £BDA = 54° u £BDC = 23°.
Haiinute yron ABD. OTBeT naiite B rpaaycax.

B C
|
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106. B tpeyronsauke ABC AC = BC, AB=8, tgA N Haiigure AC.

107. B tpeyronsauke ABC AC = BC =4, yron C pasen 30°. Haiinure BeicoTy AH.
e

A

/A

| \H
L \

A B

108. B tpeyronsauke ABC AC = BC, Boicota CH paBHa 4, tg A = % . Haitnure AC.

(_\-

\

A i B

109. B tpeyronsauke ABC yron C pasen 90 rpanycos, AB =12. Buemnuii yron npu
BepunHe B paBen 120 rpanycos. Haitqute BC.

B

A C

110. Ha xieryaroit 6ymare HaprcOBaHHI /1Ba Kpyra. [Lomaas BHyTpeHHETo Kpyra paBHa
51. HaiiguTe mutonaap 3aITPUXOBAHHON (UTYPHI.



111. Ha oxpyxHoctu paauyca 15 B3sita Touka C. Otpe3ok AB — nuamerp okpy>KHOCTH,
AC = 12. Haiigute cos£ZBAC.

C

112. Haiinure BOUCAaHHBIN yrodl, OMUPAIOIIMICS Ha IYTY, KOTOPAsi COCTABIISIET APOOb:
1 .
< OKPY)KHOCTH. Otger naiite B rpagycax.

113. Haiinute BOMCaHHBIN yroJ, ONMUPAOIINICS Ha 1yTy, KoTopas coctasiusier 20 %
okpyxHocTu. OTBET JaiiTe B rpagycax.

114. OcHoBanus paBHOOEAPEHHOI! Tpanenuu paBHbl 17 u 87. BeicoTa Tpanenuu paBHa
14. Haitgute TaHr€HC OCTPOTO yIJia TpaIeluu.

115. OcHoBanus Tpaneuuu paBHbl 18 u 6, 60KoBas cTopoHa, paBHast 7, 00pa3yeT ¢ 0OJTHUM
13 OCHOBaHMM Tpanenuu yroa 150°. Halinure miomans Tpanemnuu.



116. OcTpsie yrabl NpsIMOYTOJIBHOTO TPEYroibHUKA paBHbI 85° u 5°. Haitgure yron
MEXy BBICOTOI M OMCCEKTPHCOi, MTPOBEACHHBIMU M3 BEPIIMHBI MIPSIMOTo yria. OTBET faiite B
rpagycax.

117. Yersipexyronsauk ABCD Bnincan B okpyxHocTh. Yroia ABD pasen 75°, yron CAD
pasen 35 °. Haiinure yron ABC. OTBeT paiite B rpagycax.

N

118. ABCDEFGHI — npaBunbnbiii nessituyroiabauk. Haitgute yron ADC. OtBet gaiite

B Ipagycax
ﬂ& “

Tema 11. HannauHaﬂ reoMeTpus.
119. Kakoit HauMeHbIIUH yrou (B rpagycax) o0pa3yloT MUHYTHAs M YacOBasi CTPEIIKU
yacoB B 16:00?

ATETN

|‘9 3|

N

120. KBapTHpa COCTOMT U3 KOMHATBI, KyXHH, KOpUA0pa U caHy3na. KyxHs nmeer
pa3Mmepsl 3 M Ha 3,5 M, cany3en — 1 Ha 1,5 M, nnmuHa kopugopa — 5,5 M. Haliiute mioimaib
KOMHaThl. OTBET 3aIMUIINTE B KBAIPATHBIX METPAX.



35| | Kyxus KOMHATA

11 ¢y KOPHAOP

1,5 55

121. MacmTab KapThl TaKOM, YTO B OJJHOM caHTuUMeTpe 12 kM. Uemy paBHO pacCcTOsSIHUE
MexIy ropoaaMu A u B (B kM), eciu Ha KapTe OHO cocTaBisieT 4 cMm?

122. Ha xakoM paccTossHuH (B METpax) oT (hoHapsi CTOUT 4eIOBEeK pocTtoM 1,8 M, eciu
JUIMHA €ro TeHU paBHa 1 M, a BbIcoTa poHaps paBHa 9 M?

p
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ﬁ[ 18w
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123. Ot cronba k oMy HaTSHYT NPOBOA JUIMHOM 10 M, KOTOPBIN 3aKpeTJIeH Ha CTEHE
JloMa Ha BeICOTE 3 M OT 3eMitH (cM. puc.). HaitauTe BBICOTY cTO10a, €CITM PacCTOSIHUE OT J0Ma JI0
ctonba paBHO 8 M. OTBeT JaiiTe B MeTpax.

J0m
M
Im
8 M

124. [lepuna JeCTHULIBI JAYHOTO IOMa JJIsl HAJIE)KHOCTH YKPETUIEHBI OCEPEANHE
BEPTUKAJIBHBIM cTos100M. Haiinure BricoTy | aTOrO cTonba, eciin HauMeHsbIas BeicoTa hl mepuin
OTHOCHTEJIbHO 3eMJIM paBHa 1,5 M, a HanOonbmas h2 paBaa 2,5 m. OTBET 1aiiTe B METpax.

125. ITon B koMHaTe, umeromen (popmy NpsMoyrojabHuKa co ctopoHamMu 4 M u 10 M,
TpeOyeTCs MOKPHITH MAPKETOM M3 MPSMOYTOJIBHBIX JOIIEYEK CO CTOpOHaMHU 5 cM U 20 cM.
CKoJIbKO MOTpeOyeTCs TAKUX JTOMICUeK?

126. Y4acTok 3eMiIH JUIsl CTPOUTEIHCTBA CAHATOPHUS UMEET (POpPMY MPSMOYTOJIbHUKA,
cTopoHbl KOTOporo paBHEI 900 M 1 400 M. O1Ha U3 OOIBIIMX CTOPOH y4acTKa UACT BAOIb MODS,
a TPH OCTaJIbHBIE CTOPOHBI HY>KHO OTTOPOJUTH 3a0opoM. Halinure aimuny storo 3abopa. OTBeT
JlaliTe B METpax.

127. Y4acTok 3eMiIi UMEET NMPSIMOYTobHYI0 (hopMy. CTOPOHBI MPSIMOYTOIBHHUKA 25 M U
70 m. Haiinure nymuHy 3a60pa (B MeTpax), KOTOPHIM HYXKHO OTOPOJINTH YIaCTOK, €CJIH B 3a00pe
HYXXHO TPEAYCMOTPETh BOPOTA IIUPUHON 4 M.
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128. DnexTpuky poctoM 1,8 METpa HYKHO TOMEHSATH JIAMIIOUKY, 3aKPEIUIEHHYIO HA CTEHE
JioMa Ha BeicoTe 4,2 M. /{7151 3TOr0 Y HEero ecTh jJecTHuIa JinHou 3 metpa. Ha kakom
HanOOJIBIIIEM PACCTOSHUM OT CTEHBI JIOJIKEH OBITh YCTaHOBIICH HWKHHUIA KOHEI! JIECTHHIIBI,
YTOOBI C MOCIEIHEHN CTYNEHbKH AIEKTPUK JOTAHYJICS 10 JaMiouku? OTBET 3alUIINTE B METPax.

Tema 12. Ilpuknagnas crepeoMeTpus.

129. AkBapuym umeeT dhopmy kyda co cropoHoit 40 cM. CKOIBKO JTUTPOB COCTABIISIET
o0bem akBapuyma? B onnom mutpe 1000 kyOMdeckux CaHTUMETPOB.

130. AxBapuym umeeT GhopMy IPSIMOYTOJIBHOTO Mapajuiesienurena ¢ pazmepamu 60 cm x
20 cM x 50 cm. CKOTBKO IUTPOB COCTABIsIET 00beM akBapuyma? B ognom mutpe 1000
KyOMUYEeCKHUX CAaHTHUMETPOB.

A
N AN

131. B 6ak, umerontuii Gopmy MpaBUILHON Y€THIPEXYTOIBLHON IPU3MBI CO CTOPOHOM
OCHOBaHUs, paBHOM 20 cM, HAIUTA KUAKOCTH. [ TOro 4T0OBI M3MEPUTH 00BEM JIeTAIIN
CJIIOKHOHM (hOPMBI, €€ TIOJTHOCTBIO MOTPYKAIOT B ATy KUIAKOCTh. Halimure o0beM netanu, eciu
YPOBEHb KHJIKOCTU B 6ake nmojHsuics Ha 20 cM. OTBeT faiiTe B KyOMYECKHX CAaHTUMETPaXx.

132. B 6ak, umeronmii opmy npsMoii mpu3mbl, HauTo 12 11 Boasl. [locne noxHoro
MOTPYKEHHS B BOY JETaJIM, YPOBEHb BOJIBI B Oake moaHsuics B 1,5 paza. Haitngure o0bem
neranu. OTBeT faiiTe B KyOMUECKUX CAHTUMETpPAaX, 3Has, 4To B ogHOM jutpe 1000 kyOrueckux
CaHTHMETPOB.

133. B cocyn, nmeronuii popmy npaBuiIbHON TpeyroiabHOM npu3msl, Hamuau 2300 cm3



BOJIbI U TIOTPY3WIN B BOAY AeTaib. [Ipu 3TOM ypOBEHb BOJbI NOAHSIICSA C OTMETKHU 25 ¢M 10
otmeTku 27 cMm. Haiinute 00bem aeranu. OTBET BBIpa3UTE B CM3.

134. B umummnapudeckuii cocyan Hanuiau 2000 cM3 BoJibl. Y POBEHb BOJIbI ITPU 3TOM
JIOCTUTAET BBICOTHI 12 cM. B )KUIKOCTH MOTHOCTBIO NOTPY3UIH AeTanb. [Ipu 3T0M ypoBEHb
YKUJIKOCTH B cocynie moansuics Ha 9 cMm. Uemy paBeH o0beM neranu? OTBET BBIpa3uTe B CM3.

135. [lanbl 1Be KOpoOKH, UMErOIIHE (GOopMYy MPaBUIHLHON YETHIPEXYTOJIHHOU MPU3MBI,
cTosei Ha ocHoBaHuH. [lepBast kopoOKa B MMOJITOpa pa3a HIKE BTOPOIA, a BTOpasi BABOE LINpE
nepBoii. Bo ckoyibko pa3 00bemM BTOpOi KOpoOKH OosbIiie 0Obema mepBoii?

136. [lanbl 1Be KpYXKKH MIMHAPUYECKOH Ghopmbl. [lepBas kpykka B IoaTOpa pa3a HUKE
BTOPOH, a BTOpasi B/IBOE IIMpe MepBoid. Bo ckoyibko pa3 00beM BTOPOii KpyKKH OoJiblie 00bema
nepBoi?

137. [lanbl 1Be MpaBHIbHBIC YETHIPEXYTOJbHBIC TUpaMUIbl. OOBEM TIEPBOM MHUPAMHUIBI
paBeH 16. Y BTopoii mupamMu/Ibl BEICOTa B 2 pa3a Ooiblile, a CTOpoHa OCHOBaHUsA B 1,5 pasza
Oosbinie, ueM y nepBoii. Haitnure o0bemM BTOpOI MUpaMuIbl.

138. Bona B cocyne, nmeromieM GopMy IpaBUILHON YETHIPEX YT OIBHON MPU3MBI,



HaxoauTcst Ha ypoBHe h = 10 cm. Ha kakoMm ypoBHE OKaXXeTcs BOJQ, €CIIH €€ EPETUTh B IPYTroi
coCy[l, UMEIoIMUN (popMy MPaBHIIBHON YETHIPEXYTOJIBHOU MPU3MBI, Y KOTOPOTO CTOPOHA
OCHOBaHUs BTPOE MEHBIIIE, YEM y JaHHOro? OTBET JaiiTe B CAHTUMETPAX.

4V

139. B 6ak munuHApHUYecKor (HhOPMBI, TII0IMIAF OCHOBAHHS KOTOpOTo paBHa 80
KBaJIPATHBIM CAaHTHUMETPaM, HAJIUTA KUAKOCTb. UTOOBI H3MEPUTH 00BEM IETAIH CIOKHOM
(GopMBI, e MOTHOCTHIO MOTPYKAIOT B ATY *KUJIKOCTh. Haiinure o0bem neranu, eciid mocie ee
MOTPYKEHHS YPOBEHB KUAKOCTU B Oake moaHsuics Ha 10 cm. OTBeT naiiTe B KyOM4ecKux
CaHTHMETpax.

140. OnHopoansli map nuameTpoM 3 cM uMeeT maccy 162 rpamma. Yemy paBHa macca
miapa, M3roTOBJIEHHOTO U3 TOTO K€ MaTepuaia, ¢ rmaMmerpoM 2 cM? OTBET J1aiiTe B IpaMMax.

SIS

141. Ot nepeBstHHON MPABUIJIBHOM MSITUYTOJIBHOM IPU3MBbI OTIIMIIMIIA BCE €€ BEPLINHBI
(cm. puc.). CKoJIbKO TpaHeH y MOTyYUBIIETOCs] MHOTOTPaHHUKA (HEBUAMMBIC peOpa Ha PUCYHKE
HE U300paxeHbl)?

O

142. ITupamuna CHOdpy uMeeT hopMy PaBUIILHON YETHIPEXYTOJbHON TUPAMUIBI,
CTOpOHA OCHOBaHMS KOTOpo# paBHa 220 M, a BeicoTa — 104 M. CTOpOoHa OCHOBaHUSI TOYHOU
MY3€iHON KOMHUU TOM mupamMuibl paBHa 44 cMm. Halinute BeicOTy My3eitHOM Konuu. OTBET
JIaliTe B CAHTUMETPAX.

143. Inockocts, mpoxosiias yepe3 Touku A, B u C (cM. puc.), pazduBaet TeTpadap Ha
JBa MHOTOrpaHHuKa. CKOJIBKO pedep y MoJyIHBIIETOCS MHOTOIPAHHUKA ¢ OOJIBIIINM YHCIOM
BEpILNH?



144. ITnockocTs, mpoxoasmias yepe3 Tpu Touku A, B u C, pazbuBaet ky0 Ha 1Ba
MHOrorpaHHuKa. CKOJIBKO I'paHell y MHOTOTpaHHHKA, Y KOTOPOTO OOJIbIle rpaHei?

145. Sk, nmerounii popmy kyoda ¢ pedpom 10 cm 6e3 oHON TpaHH, HY)KHO IIOKPACUTh
CO BCEX CTOPOH CHapyxH. HalianTe miomaap MOBEpXHOCTH, KOTOPYIO HEOOXOANMO MOKPACUTb.
OTBer gaiiTe B KBaIpaTHBIX CAHTUMETPAX.

Tema 13. Boiuucienusi 1 npeodpa3oBaHus.
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COs 0= M e TR
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146. Haiinqute tgo, ecnu
147.

- 2.2
Haligute 3cosa, eCal sing = S TR A= —,2.1 .

L

148.
Haigute cosx, ecny sinx = —0.8 1 180° < x < 270°.

4.107 +8-1072 + 5-107".
149. HaiinuTte 3Ha4Y€HHUE BBIPAKECHUS
150. HaitnuTe 3Hauenue BeIpakerus 5 3¢ .25 032

1
93 9

\‘_‘:IIII'_
151. Halinute 3HaYeHUE BIPAKEHUS
152.
g!".32-2
HaidguTe 3HaUEHWe BhIpaXeHMa 4“?

153.

f,3

HargnTe 3HayeHWe BolpaXeHna

154.
HaliauTe 3HAYEHWE BhIPaXeHMA 3v3+10 3-5-5

155.
HaidauTe 3HaUEHWE BeIpaXeHMa §3vT-1 g1-vT. 271



156.
. 0,510~
Haiaute 3HaueHWe BbipaXeHua

2-V10
157.
HaiiauTe 3HaueHue BeipaxeHusa (5,7-10%): (1,9-1077%).

158.

_ 8?
Haiaure 3HaueHWe BolpaxeHus 53 L2,

159.

HailauTe 3HaueHWe BbIpaXeHWa /52 — 56°.

160.

2
HaiguTe 3HaueHWe BoipaxeHins M
14

161.

HaikgmTe 3HaueHWe BolipaXeHna gxfﬁ- V54,

162.
V12

HalaWTe 3HaUeHWE BoIpaXeHWA T
q

163.

HakawnTe 3HaUEeHWE BhIDAXEHWA

7175
Ny

164.

HaiaWTe 3HaueHWe BoIpaxeHua

165.

HaiauTe 3HaueHne BolpaxeHns 3610265

166.

HalawuTe 3HaueHne BeipaxeHua log:60 —log: 12,

167.

Haliamte 3HaueHwe BoipaxeHus 1ogy;13.

168.
HaiguTe 3HaueHWe BoipaxeHuMa 53tiess?



169.
HaiauTe 3HaueHWe BoipaxeHua 7 2l

170.
HaiauTe 3HauyeHVe BbipaXeHMA — 4\.@:05[—?5{?”].

171.
HaiauTe 3HaueHWe BolpaxeHna — |wﬁ_~,-in[—|35“}.

172.
HalawTe 3HaUeHWe BeIpaXeHua tgd2” -ctpd2®.

Tema 14. HepaBencrBa.
173. KaxxoMy 13 4eThIpeX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3

peueHui. Y CTaHOBUTE COOTBETCTBUE MEKY HEPABEHCTBAMU U UX PELICHUSIMMU.

A 2x 22 | )

B. 0,5x > 2 ) Y x

B. 0,5x <2

I.2x<2 2) _=1 ’T
3) _=1 :'.-;
4) i =

174. KaxxoMy 13 4eThIpeX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3
peueHui. Y CTaHOBUTE COOTBETCTBUE MEKY HEPABEHCTBAMU U UX PEILICHUSMMU.

A) logax < —1 1) (3; +oa)

B) logix =1 2) (0:3)

B) l”g."-'ll <1 3 l;—o-n
3
M logyx > —1 1
4:' (”: :)

175. KaxxioMy U3 4eThIpeX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3
peueHui. Y CTaHOBUTE COOTBETCTBUE MEKY HEPABEHCTBAMU U UX PELLICHUSMMU.

A) 2 =4 1) . >
2 x
BE) 0,5 =4 2) - 33:"'
B:: 0.5 <4 3} - -
-2 X

M2"=4
) 4) . >
2 X

176. Ha xoopuHATHOM MPsIMOW TOYKH OTMEUEHBI Yucna a, b, ¢, d u m. Y CTaHOBUTE
COOTBETCTBUE MEK/Y YKa3aHHBIMU TOYKAMHU M YUCIIAMHU.
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A)a 3) 3m
b)b
B)c
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YUCIIA

177. Ha koopaunatHoi nipsimoit ormeuensl Touku 4, B, C u D. Kaxoii Touke
COOTBETCTBYET OJHO U3 YHCEI. Y CTAHOBUTE COOTBETCTBUE MEXTY YKA3aHHBIMH TOYKAMHU U
YUCIIaMHU.

TOYKU
A B C D
: : : : : : .
0O 1 2 3 4  Seeovéert
YUCJIA
A) A 1) log, 10
b) B -
B)C o 7
D 23
3) /26

178. KaxxioMy 13 4eThIpeX HEPABEHCTB B JIEBOM CTOJIOIE COOTBETCTBYET OJHO M3
peueHui. Y CTaHOBUTE COOTBETCTBUE MEKY HEPABEHCTBAMU U UX PELICHUSMMU.

HEPABEHCTBA Nrz1
A) 222 2) x<1
E) 0,5 =2 ) xr< 1
B) 0,57 <2 4 xz—1
Npkr<2

179. Ha nipsimoii ormeueHsl Touku A, B, Cu D.

A B C e}
- - - - - o

yCTaHOBI/ITe COOTBECTCTBUC Me)Kl[y y1<a33.HHBIMI/I TOYKaMH M 4YHCJIaMH, KOTOpBIe UM
COOTBETCTBYIOT.

TOUKU T)D

A) 4

B) B

B)C



3) 0,42

4) 0.45

Tema 15. YUncsa n ux cBoMcTBAa.

180. Haitnute TpexaHauHoe HaTypaibHOE uncio, oonbiee 400, KOTopoe IpH JAeICHUH Ha
6 1 Ha 5 1aeT paBHbIC HEHYJIEBbIE OCTATKH, U MepBast clieBa LU(ppa KOTOPOTO SIBISETCS CPEAHUM
apudmeTnyecKuM ABYX Apyrux uudp. B orBere ykaxkure kakoe-HUOYAb OJHO TaKOE YUCIIO.

181. Haiinute Tpex3HauHOe 4HCIO, KpaTHoe 25, Bce HHU(PBI KOTOPOrO pa3iuyHbl, a
CyMMa KBapaToB IUdp AeauTcs Ha 3, HO He Jaenutca Ha 9. B oTBeTe ykaxuTe Kakoe-HHOYIb
OJIHO TaKO€ YHCJIO.

182. HaiiguTe ueThIpex3HA4YHOE YUCIO, KpaTHOe 22, mpousBenaeHHe Hudp KOTOPOro
paBHO 24. B oTBeTe ykakuTe Kakoe-HUOY/Ib OHO TaKOE YUCIIO.

183. IlpuBeaute mpuMep TPEX3HAYHOTO YHCIIA, cymMMa mudp KoToporo paBHa 20, a
CyMMa KBaJIpaToB (P AeTUTCA Ha 3, HO HE AeTUTCs Ha 9.

184. [IpuBeauTe npuMep YETHIPEX3HAYHOTO HATYpPaJbHOrO 4YHMCiIa, KpaTHOro 4, cymma
dp KOTOPOTo paBHA UX NMPOU3BEACHUIO. B 0TBeTe yKa)kute poBHO OJJHO TAKOE YUCIIO.

Tema 16. IIpocreiimue ypaBHeHusl.

185. Haiinure xopenb ypaBHeHHS 8(6+X)+2Xx=8

186. Haiinure xopenb ypaBHenus 1+8 (3x +7) =9.

187. Haiinure kopens ypapHenus (2x — 1)* - 4x* =0,

188. Haiinure kopenb ypaBHeHust V15 — 2x =3.
189. Haiinute KopeHb ypaBHEHUS
I I

NI ~ 5
190. Haiinnute KopeHb ypaBHEHUS

e
125

191. Haiinute KOpeHb ypaBHEHUS

- I
. A
16 = 5

192. Haiinute KOpeHb ypaBHEHUS

67 0T =216,

193. Haiinnute KOpeHb ypaBHEHUS

D=3

3.1'.‘ 5 q_ )
8l

194. Haiinnute KOpeHb ypaBHEHUS
loga (4 —x) =T7.

195. Haiinnute KOpeHb ypaBHEHUS

logs (5 —x) =logs3.



196. Haiinnre KopeHb ypaBHEHUS

logy(x+2)+logy 3 = log, 15.

197. Haiifute KOpeHb ypaBHeHus: 9 ™ =729,

Tema 17. Anropurmbl rpaguKoOB ¥ JHATPAMM.

198. Ha pucynke nzo0paxeH rpa¢uk GyHKIIMH, K KOTOPOMY IIPOBECHBI KacaTelbHbIC B
YeThIpeX TOUKaX.

YA

Hwxke yka3zaHbl 3Ha4YeHHS TMPOW3BOJHOM B JAaHHBIX ToukaxX. [lomb3ysch rpaduxom,
IIOCTaBbTE B COOTBETCTBUE KAXKI0M TOUKE 3HAYEHUE IMPOU3BOJHOM B HEM.

TOUKH 3HAUYEHMS TIPOU3BOIHOI
A) K 1) —4
B) L 2) 3
B) M 3) 2
3
DN 4) ~0.5

199. Ha rpaduke mokaszaH mpoIECC pa3orpeBa IBUTATENs JIETKOBOTO aBToMoOwmis. Ha
ocu abcuuce OTKIAABIBAETCS BpeMsl B MUHYTaX, MPOILEIIIee ¢ MOMEHTa 3allycka JBUraTess, Ha
OCH OpAMHAT — TeMIlepaTypa aBuratens B rpagycax Llenbcus.
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[Tonb3ysick rpadukoM, TOCTaBETE B COOTBETCTBUE KAXKIOMY HHTEPBAIY BpEeMEHHU
XapaKTepUCTHUKY IMpoliecca pa3orpeBa IBUTATeNsl Ha 3TOM HHTEpBaJe.

NHTEPBAJIbI BPEMEHU

A) 0—2 muH.

b) 24 mun.

B) 4-6 mun.



I') 8-10 mun.

XAPAKTEPUCTUKU IMTPOLECCA

1) TemnepaTypa pociia MEAJIEHHEE BCETO

2) TeMmriepaTypa najana

3) temmepatypa pocia ObICTpee BCero

4) TemmniepaTtypa He nipeBbimana 40 °C

200. Ha pucynke uzo6paxer rpaduk ¢pynknuu y = f{ x) . Touku a, b, ¢, d u e 3a1a10T Ha
ocu Ox untepBaisbl. [lonp3ysck rpadukoM, IOCTaBbTE B COOTBETCTBHE KaXKIOMY HHTEPBATY
XapaKTEPUCTUKY (PYHKIIUU WK €€ IPOM3BOTHOM.

VA
& z.l’,-': =

all p . X4 ;_- et
NHTEPBAJIbI BPEMEHU
A) (a;b) 2) 3Ha4yeHwus MPOU3BOAHON PYHKIIHH
b) (b;c) MOJIOKUTEHHBI B KQXKI0W TOUYKE MHTEPBAJIA.
B) (c;d) 3) 3navyenust QyHKIMH
I (d;e) OTPHUIIATEIIbHBI B K&KJI0W TOYKE HHTEpBaja.
XAPAKTEPUCTHUKU 4) 3HaueHus MPOU3BOAHON PyHKIHH
1) 3navenus GyHKIIUA OTPHUIATENbHBI B KaXKJI0M TOUYKE MHTEpBaa.

MIOJIOKHUTEIBHBI B K&KAOH TOUKE HHTEpBAJIA.

201. Ha pucyHke ToukamMu HU300pakeHO aTtmocdepHoe naBiieHHe B Topoae N Ha
IPOTSKEHUM TpeX CYTOK ¢ 4 1o 6 ampens 2013 roxa. B TeueHUe CyTOK JIaBiIeHHE n3Mepsiercs 4
paza: Houbto (00:00), yrpom (06:00), maem (12:00) u Beuepom (18:00). ITo ropuzonTaTHM
yKa3bIBAETCS BPEMS CYTOK U JaTa, 110 BEPTHUKAIN — JaBJICHHE B MIJUTUMETPAX PTYTHOTO CTONOA.
JI1s HarNAIHOCTH TOYKH COEIMHEHBI TUHUSMHU.

766

00:00 06:0012:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00

4 anpens 5 anpens B anpens

[Tonb3ysick pUCYHKOM, IOCTaBbTE B COOTBETCTBUE KAXKIOMY U3 YKa3aHHBIX IIEPUOJOB
BPEMEHM XapaKTEPUCTUKY JaBIeHUS B ropoae N B TEUEHHE ATOr0 NEPUOAA.



I[MEPUOAbI BPEMEHU

A) HOYb 4 anpens (¢ 0 70 6 yacoB)
b) nens 5 anpens (¢ 12 no 18 yacos)
B) woub 6 anpens (¢ 0 10 6 yacoB)
I') yrpo 6 ampenst (¢ 6 10 12 yacoB)

XAPAKTEPUCTHUKU JABJIEHUS
1) HanOoNBIINK POCT JABICHUS

2) naBieHUE AOCTUTIIO 758 MM PT. CT.
3) naBieHHE HE MEHSIOCH

4) HaMMEHbBIIHUHN POCT JAABJICHUS

202. Ha pucyHke TouykaMu H300pa)KEHO YHCIIO POJMBIIMXCS MaJbYMKOB W JICBOUYCK 3a
Kakabli KaneHaapHbli mecsn 2013 rona B ropoackoM poagome. [1o ropuzoHTanu ykasbiBaroTCs
MECSILIbI, 110 BEPTHUKAIN — KOJIMYECTBO POJUBIIMXCS MAJIBYUKOB U JE€BOUYEK (IO OTICIBHOCTH).

I[J'I}I HarjiIgsgJHOCTH TOYKM COCAUHCHbBI ITMHUAMM.
130
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YHCIO I'l'(!,'l,l-l BHINXCH MAJIBUHKOR

HHCIO POAHBITHXCH NEBOHEK

[Tonb3ysich pUCYHKOM, MOCTaBbTE B COOTBETCTBHE KaXXIAOMY U3 YKa3aHHBIX MEPHOOB

BPEMEHU XapaKTEPUCTUKY POXKIAEMOCTH B 3TOT IEPUO/I.
ITEPMO/1bI BPEMEHU
A) 1-i1 kBapTan rona
b) 2-ii kBapTan roma
B) 3-i1 kBapTan roga
I') 4-it kBapTas rona

XAPAKTEPUCTUKU POXJAEMOCTU

1) poxxaeMoCTh MaJIb4HUKOB IIPEBBIIIANA POKAAEMOCTD AEBOYEK
2) po’KAaeMOCTh I€BOYEK pOciia

3) poXkIaeMOCTh I€BOUEK CHHKAIACh

4) PA3HOCTb MCXKAY YUCIIOM POAUBIINXCA MAJIBYUKOB U YUCJIOM POJUBIINXCA ACBOYCK B

OJIMH U3 MECSIIEB ATOTO MEPHO/Ia JOCTUTAeT HAaUOOJIBIIIET0 3HAYCHHS 32 TO/T

203. B Tabnuiie moka3aHbl 10XO0/IbI B pacXo bl PUPMBI 32 5 MECSIICB.

Mecsiut =~ oxon, Thic. pyd.  Pacxon, Thic. pyo.
Mapt 130 110

Anpens | 120 115



Maii 100 110
Hrousn 120 80

Urons 80 70

HOJ’II)SY?ICB Ta6HHHeﬁ, IMOCTaBbTEC B COOTBCTCTBHEC KaXJIOMY H3 YKa3aHHBIX MCECALICB
XAPAKTCPUCTUKY JOXOAOB U paCXOa0B B 9TOM MCCAIIC.

MECSILbI
A) anpenb
b) mait

B) utonp
I') utonp

XAPAKTEPUCTHUKUA

1) Pacxox B 3TOM Mecsiiie MPEBBICKIT TIOXO/I.

2) Haumenblnii pacxon B IEPUOJ € AlIPEs IO UIOJIb.

3) Pacxon B 3TOM MecsiIie 00JIbIIe, YeM Pacxol B MPEABITYIIEM.
4) Jloxon B 3TOM MecsIile OOJbIIe, YeM JOXO/ B MPEIbIIYIIEM.

204. YcraHOBHTE COOTBETCTBHE MEXAY rpadukamMy JHUHEHHBIX (YHKIUH U YIIOBBIMU
Kod(puImeHTaMHU PSMBIX.
'PAOUKU

YA

'y

b)



VA
I
oL | %
B)
VA
I
"l{ T
Cl/1 X
.-/z-'
I)
YT'JIOBBIE KOOODUIIMEHTHI
3
1) "
2) -5
3)-0,8
4) 1
205. Ha pucynkax wu3o0paxeHsl rpaduku (QyHKOUN  BHAA Ycranosure
COOTBETCTBHUE MEX Y rpadukamMu GyHKIIUN U 3HAKaMU KOA(DPHUITUEHTOB a U C.
OYHKINU
A
oN /] *
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o— X
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B)

)

KODDDPUIIMEHTHI
I)a>0,c>0

2) a<0,c>0

3) a>0,¢c<0

4) a<0,¢c<0

Tema 18. 3agauu Ha cCMeKaJIKY.

206. Cama mpurnacun IleTo B rocTH, cKaszaB, 4TO JKMBET B CEIbMOM IOJIbE3AEC B
kBaptupe Ne462, a srax ckazare 3a0bul. [lomoiins k nmomy, Ilerss oOHapyxui, 4TO JIOM
cemudTaXHBIM. Ha kakom staxke xuBer Cama? (Ha xaxaom sTa)ke 4rciio KBapTUP OJIMHAKOBO,
HOMEpa KBapTUP B JJOME HAUMHAIOTCS C EAMHMUIIBI.)

207. Ha mpunaBke IIBETOYHOTO Mara3wHa CTOST 3 Ba3bl C PO3aMU: OpaH)KeBas, Oeias u
cunsist. CrieBa oT cuHel Bas3wl 15 pos, ciopaBa ot Genoif Baswl 11 po3. Beero B Bazax 23 po3bl.
CKOJBKO pO3 B OpaHKEeBOM Baze?

208. IIpsMoOyrompHUK pa30OMT HAa YETHIPE MEHBLIMX MPSMOYTOJbHUKA JBYMS
IpAMOJIMHEHHBIMU pa3pe3amu. [lnomaau Tpex u3 HUX, HaUMHAs C JIEBOIO BEPXHETO U Jaliee 1o
4acoBOH cTpelnke, paBHbl 18, 15 u 20. HaliguTe miomaas 4eTBEPTOro NpsIMOYroJIbHUKA.

13 15

20

209. Ha konb11eBOii opore pacroioskeHsl ueTsipe 6en3okoiaonku: A, B, C u D.
Paccrosinue mexny A u B — 35 kM, Mmexxny A u C — 20 kM, Mmexxkny C u D — 20 kM, Mmexxny D
u A — 30 kM (Bce pacCTOSAHUS U3MEPSIOTCS BAOJb KOJBIEBOM JOPOTH B KPaTUaUIyI0 CTOPOHY).
Haiinute paccrosinue mexay B u C. OTBer naiite B KWJIOMETpax.

210. B Tabnuiie Tpu cTOJIONA U HECKOJIBKO CTPOK. B Ka)x/1yro KJIeTKyY TaOIuIbl BOIUCATN
[0 HaTypaJIbHOMY YHUCIY TakK, YTO CyMMa BCeX YHCeJl B IIEpBOM CTOJI01IE paBHa 72, BO BTOPOM —
81, B TpetheM — 91, a cymMMa umncen B Kax 101 ctpoke Oosnbire 13, Ho MensbIie 16. CkoabKo
BCETO CTPOK B Ta0uIEe?

211. Ha masike oTME4YEeHBI TONEPEYHBIE JIMHUU KPACHOTO, KEITOTO U 3€JICHOTO 1[BETA.
Ecnu pacnuinuTh nanky no KpacHbIM JIMHUSIM, ITOJIy4UTCS 15 KyCKOB, €CIM MO XKEATBIM — 5
KYCKOB, a €CJIH 110 3eJeHbIM — 7 KycKoB. CKOJIbKO KYCKOB MOJTYYUTCS, €CIIU PACIUIUTD MaIKy



0 JINHUSIM BCEX TPEX I[BETOB?

212. Mama u MenBenp chenu 120 medeHuidt W OaHKy BapeHbs, HayaB M 3aKOHYHB
onHoBpeMeHHo. CHavasia Maiia ena BapeHbe, a MeaBeabr — mNedYeHbe, HO B KaKOW-TO MOMEHT
OHHM TIOMEHSUTUCh. MeaBeab U TO M Apyroe ecT B Tpu pasza ObicTpee Maru. CKOJBKO MEUeHUM
chen MenBeib, €M BapeHbsl OHU ChEJIU MOPOBHY?

213. Cpennee apudMeTHUECKOE IIECTH pPAa3IUYHBIX HATypalIbHBIX YHCEN pPaBHO 8.
Cpennee apudMeTHIecKOe 3TUX YUCEN U CEAbMOr0 YHcia paBHO 9. UeMy paBHO celbMOe YHCI0?

214. Tpu nyda, BRIXOASIINE U3 OJHOW TOYKH, Pa30MBAIOT IJIOCKOCTh Ha 3 pa3HBIX yria,
U3MEPSIEMBIX IEJBIM YHCIOM rpaaycoB. HauGombimmii yrona B 2 pasza Ooubllie HAMMEHBIIIETO.
CKOJBKO 3HaYE€HHU MOKET MPUHUMATh BEJIMUMHA CPEJIHEro yriia?

215. Viutka 3a JIeHb 3al0J13aeT BBEPX 110 JEpEeBY Ha 4 M, a 32 HOYb CIOJI3Aa€T HA 3 M.
Bricora nepeBa 10 M. 3a CKOJIBKO THEH YJIUTKA BIIEPBBIC JIOMOI3ET 10 BEPILIUHBI IepeBa?

Tema 19. TexcToBBIE 321a4H.

216. buznecmen by6nukoB monyuun B 2000 romy npubsuts B pasmepe 5000 pyOueit.
Kaxneiii cnepyronmii ron ero mnpuObuth yBenuwumBasiiack Ha 300% 1o cpaBHEHUIO C
npeapaymumM rogoM. Ckosbko pybreit 3apadoran byomukos 3a 2003 roa?

217. B 2008 rogy B ropoackom kBaptaie mpoxubaiio 40000 yenosek. B 2009 roay, B
pe3yabpTaTe CTPOUTEIBCTBA HOBBIX JOMOB, YHCIO JKWTened Bbipociao Ha 8%,a B 2010 romy
Ha 9% no cpaBHeHuto ¢ 2009 rogom. CKONBKO YENOBEK CTajo MpokuBaTh B kBaptane B 2010
roay?

218. Bunorpan copepxut 90% Bnaru, a wuztoM — 5%. CKOJIBKO KHUJIOTPaMMOB
BUHOTpaa Tpedyercs 1t moiaydenus 20 KujiorpaMMoB u3toma?

219. 3aka3 Ha 110 neraneii nepsbiii paboumii BEIIONHAET Ha 1 yac OpicTpee, 4eM BTOPOH.
CKoJIbKO JIeTajiell B 4ac JejiaeT BTOpor paboumii, €Clii U3BECTHO, UTO TIEPBBIN 3a Yac aenaet Ha |
JleTaib OobIIe?

220. Knmuent A. caenan Bkiaa B 60anke B pazmepe 7700 pyoseit. [IporieHTH 110 BKIamy
HAYHCIISIOTCS pa3 B ToJl U MPHOABISIOTCS K TEKyIIel cyMMe BKiiaga. POBHO yepes roj Ha Tex ke
YCJIOBHSIX TaKOM e BKJIaJ B TOM ke OaHke caenan kiueHT b. Eme poBHO depes rog KiIueHTH A.
u b. 3akpbun BKJIaABI U 3a0pany BCe HAKOMUBIIUECS NeHBIH. [Ipy 3TOM KIMEHT A. MONYyYUsI Ha
847 pyoOuneii 6onpire kireHTa b. Kakoii mporieHT rogoBbIX HAYKMCIIST OaHK 110 3THUM BKJIagam?

221. MoropHas oaka Mpouuia IPOTUB TEUEHUS PEKU 255 KM U BEpHYIAch B ITYHKT
OTTIPABJICHHS, 3aTpaTUB Ha OOpATHBIA IMyTh Ha 2 yaca MeHbIe. Haiinmure CKOpOCTh JIOJIKH B
HETOJIBIKHOW BOJIE, €CJIM CKOPOCTh TeueHus paBHa | km/4. OTBET maiiTe B KM/4.

222. Paccrosisuue mexnay ropomamMu A u B paBHo 435 kM. M3 ropoma 4 B ropox B co
CKOPOCTBIO 60 KM/4 BBIEXaJ MEPBBI aBTOMOOWIIB, a Yepe3 Yac MOCJe STOT0 HaBCTpedy eMy M3
ropojaa B BeleXall CO CKOPOCTBIO 65 KM/4 BTOpoW aBTOMOOWJIb. Ha KakoM pacCTOSHHH OT
ropoaa A aBromoounu Berperarcsi? OTBeT 1aiiTe B KUJIOMETpax.

223. VI3 oqHOM TOYKH KPYTOBOM TpacChl, JUIMHA KOTOPOU paBHA 14 KM, OHHOBPEMEHHO B
OJIHOM HAIPaBJICHUH CTApTOBaIM JBa aBTOMOOWIS. CKOpPOCTh TEPBOTO aBTOMOOWIIS paBHA
80 km/4, u vepe3 40 MUHYT TIOCJIE CTapTa OH OMNEPEKaa BTOPOM aBTOMOOWJIL Ha OAMH KPYT.
Haiinure ckopocTs BToporo aBroMo0mist. OTBET JaifTe B KM/4.

224. 3 nyHKTa A B TYHKT B OAHOBpEMEHHO BBIeXaJid JBa aBTOMOOWIA. I[lepBbrit
IIpoexaj C MOCTOSHHOM CKOPOCTBIO BECh IIyTh. BTOpOHM Ipoexan IEpBYIO IOJOBHUHY IIYTH CO
CKOPOCTBIO, MEHBIIIEH CKOpPOCTH TEepBOTO Ha 13 KM/4, a BTOPYIO IOJOBHUHY IYTH — CO
CKOPOCTBIO 78 KM/4, B pe3yibTare 4Yero npuObUT B MYHKT B OIHOBpPEMEHHO C TEPBBIM
aBToMoOmiIeM. HaiiguTe CKOpOCTh MEpBOro aBTOMOOWIISA, €CIIM W3BECTHO, YTO OHA OOJbIIe
48 km/4. OTBeT AaiiTe B KM/4.

225. bpuraga mamsipoB KpacuT 3a0op mnuHON 240 MeETpOB, €XKETHCBHO YBEIMYUBAS
HOpPMY IIOKPAaCKHU Ha OJTHO U TO K€ YHUCIO MeTpOB. M3BECTHO, 4TO 3a MEPBLIN U NOCIECIHUN ICHb
B cymme Opuraaa nmokpacuia 60 metpoB 3a0opa. Omnpenenure, CKOIbKO JTHEW Opuraaa MajspoB
Kpacuia Bech 3a00p.

226. Bepe Hano noanucath 640 oTKpbITOK. ExkeTHEBHO OHA MOJMUCHIBAET HA OJTHO U TO



&Ke KOJMYECTBO OTKPBITOK OOJIbIIE MO CPABHEHHUIO C MPENbIIylIMM JIHEM. M3BecTHO, 4TO 3a
nepBbIil AeHs Bepa moamucana 10 oTkpeiTok. OnpenenuTe, CKOJIBKO OTKPHITOK OBLIO MOAMHUCAHO
3a 4YeTBEPTHIH JIeHb, €Clii BCsl paboTa ObUIa BhINOJIHEHA 3a 16 aHE.

227. TlepBas TpyOa mporyckaer Ha | IUTp BOABI B MHUHYTY MEHBIIE, YeM BTOpas.
CKOJBKO JUTPOB BOJABI B MMHYTY HPOITYCKaeT BTopas TpyOa, eciau pe3epByap 00beMOM
110 nuTpoB oHa 3amoaHsAET Ha 1 MUHYTY OBICTpee, YeM mepBasi Tpyoa?

228. Ilepsbie 190 kM aBTOMOOMIIB €xall co cKOpocThio 50 kM/4, crneayromue 180 kM —
co ckopoctbio 90 kM/4, a 3atrem 170kmM — co ckopoctbio 100 km/4. Halimute cpemnroro
CKOpPOCTh aBTOMOOMJISL Ha MPOTSHKEHUH Beero myTu. OTBET naiiTe B KM/4.

229. IlyTemiecTBEHHUK NEPEIUIBUT MOpPE Ha SXTE€ CO CpeaHed CKOpocThio 20 KMm/4.
OOpaTHO OH JNeTeN Ha CIOPTUBHOM camoiere co ckopocThio 480 km/u. Haiiaure cpenHioro
CKOPOCTh MYTEIIECTBEHHUKA Ha MPOTSKEHUH Bcero myTu. OTBET naifTe B KM/4.

230. Cmemann HEKOTOpPOE KOJIMYECTBO |5—TIpOLIEHTHOrO pacTBOpa HEKOTOPOro
BEILIECTBA C TAKUM >KE€ KOJHUYECTBOM |9—mporieHTHOro pactBopa 3Toro BemecTBa. CKOJBKO
IIPOLIEHTOB COCTABJISIET KOHLIEHTPALUs [TOJIy4YUBILIErOCs pacTBopa’?

231. Yacel co crpenkamu mnokasbiBaloT 8 yacoB 00 mMuHyT. Uepe3 CKOJIbKO MHUHYT
MUHYTHAas CTPEJIKa B YETBEPTHIA pa3 MOPaBHAETCS C YaCOBOM?

232. JIBa MOTOLMKIIKCTA CTAPTYIOT OJHOBPEMEHHO B OJIHOM HAIPaBJICHUU W3 ABYX
JUaMETPaIbHO IPOTUBOIOJIOKHBIX TOUEK KPYTOBOM Tpacchl, IJIMHa KOTOpol paBHa 14 kM. Yepes
CKOJIbKO MUHYT MOTOLIMKJIMCTHI MIOPABHSIOTCS B IEPBBIM pa3, €CIM CKOPOCTh OJHOTO U3 HUX HA
21 xkm/9 GoJIBIIIE CKOPOCTHU APYTOro?

233. Yersipe pybamiku femieniie KypTkd Ha 8%. Ha cKoJbKO MPOIEHTOB MATH pyoOalek
JIOPOKE KypTKH?

Tema 20. Utenne rpapmkoB U AUarpaMmm.

234. Ha pucyHke >KUpPHBIMH TOYKAMM IIOKa3aHa IIeHa HE(TH HA MOMEHT 3aKpbITHS
OMpPKEBBIX TOProB BO Bce paboume auu ¢ 17mo 31 aBrycra 2004 roma. Ilo ropuzoHTanm
yKa3bIBAIOTCSL YMCIIa MecCsIa, M0 BepTHUKanu — IieHa Oappens HedTu B pomnapax CIIA. Jlns
HaIJSIIHOCTU JKUPHBIE TOYKM HAa PHUCYHKE COEAMHEHBbl JHHHEH. Ompeaennte mo pHUCYHKY
HAUMEHBIIYIO [IeHy HEe()TH HAa MOMEHT 3aKpBITHS TOPrOB B YKa3aHHBIN mepuoi (B AoJuiapax
CUIA 3a Gappens).
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235. Ha rpaduke mokazaH NpoLecC pa3orpeBa ABHraTels JISTKOBOro aBTomoOmis. Ha
ocu alOCIUCC OTKJIAJbIBACTCA BpeMs B MHHYTax, MpOIIE/IIee OT 3allycka ABUTaTess, Ha OCU
OpAMHAT — TemIeparypa asurarens B rpaaycax Llenbcus. Onpenenute no rpaduky, CKOJIbKO
MHUHYT JIBUTATENb HarpeBasucsa oT Temneparypsl 60 °C no temneparypsl 90 °C.
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236. Ha nuarpamme mokasaHa cpeiHEMecsiuHasl Temreparypa Bo3ayxa B ExatepunOypre
(CBepayioBcke) 3a kaxnabii mecsir 1973 roga. Ilo ropu3oHTaNM yKa3bIBAIOTCS MECAIBI, 10
BEepPTHKAIM — TeMmreparypa B rpanycax llembcus. Ompenenurte mo auarpamme HauOOJBIIYIO
CpPEIHEMECSYHYI0 TeMmIepaTypy BO BTopoi mosnoBuHe 1973 roma. OTBeT maiiTe B Tpamaycax
Ilenbcus.
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237. Ha pumarpaMMe mnoKa3aHa CcpegHEMecsyHas Temmeparypa Bo3ayxa B CaHKT-
ITerepOypre 3a xaxawsidi Mecsn 1999 roma. [lo Topu3oHTanM YKa3bIBAIOTCS MECSIIBI, 10
BEePTHKAIN — TeMmIeparypa B rpanycax Llenscus. Onpenenure mo guarpamme, CKOJIBKO OBLIO
MECSIIEB, KOTJIa CPeTHEMECSYHAs TeMIepaTypa He peBbimaia 4 rpaaycoB Llenbcust.
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238. Ha pucyHke Noka3aHO HM3MEHEHHME TEMIEpaTypbl BO3AyXa Ha IMPOTSIKEHUU TPEX
cyrok. Ilo ropm3oHTanu ykasbIBaeTcs JaTa U BpeMsl CYTOK, IO BEPTHUKAIM — 3HAUYEHHUE
Temneparypbl B rpanycax llenbcus. Onpenenure nmo pUCYHKY HaMMEHBIIYHO TEMIIEpaTypy
Bo3ayxa 27 anpeins. OTBer maiite B rpagycax Llenbcus.
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239. Ha pmarpamme mnokaszaHa cpeaHeMecsuHas Temrepatrypa B Humwxnem Hosropoge
(I'oppxkoM) 3a kaxnabii Mecsn 1994 roma. [lo ropu3oHTaNM yKa3bIBAIOTCS MECSIIBI, TI0
BEpPTHKAIM — Temneparypa B rpagycax Llenscus. Onpenenure mo auarpaMMe HauMEHBIIYIO
cpeaHeMecsuHyto temnepatypy B 1994 rony. OtBer naiite B rpanycax Llenbcust.
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240. Ha rpaduke m3o0pakeHa 3aBUCUMOCTH KPYTSIIET0O MOMEHTA JABUTATENs OT 4Yucia
ero oboporoB B MUHYTYy. Ha ocu abcuucc OTKIaabIBaeTCss YuCiI0 000pOTOB B MUHYTY, Ha OCH
opauHaT — KpyTsammid MomeHT B H - M. CkopocTh aBTOMOOWIS (B KM/4) MPUOIMKEHHO
BeIpakaeTcst popmynoii v =0,036n, rae n — uuciao o6opoToB nBUTaTeNns B MUHYTY. C Kakoii
HaUMEHbBIIEH CKOPOCTHIO IOJDKEH JBUTAThCS aBTOMOOWIIB, YTOOBI KPYTAIIUNA MOMEHT ObLI He
Mmenbire 120 H - m? OTBer gaiiTe B KMJIOMETpax B yac.
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