MOY UPMO «Oékckasa COLI»
YUYHUTEJb MATEMATUKH
Jlanmakosa Ouabra Hukos1aesua

I[omuau Ha TEMY: «KoMILiekcHbIe 3a/IaHUs 110 MATEMATUKE KaK CPEICTBO

OLICHKH y4eOHBIX JOCTHKEHUN ydammxcs 8-9 kiiaccos.

CoBpemenHass pedopma cHUCTEeMBbI 00pa3oBaHUsS TPeOYeT COBEPIICHCTBOBAHUS
METOJOJIOTUM W METOJIMKH OLICHUBAHUS YYEOHBIX JOCTIKCHUHN ywamnuxcs. B cBere
peamuzanuu @I'OC B OCHOBHOW IIKOJIE TOSIBISIETCS HEOOXOAUMOCTH B OIICHKE
y4EOHBIX JTOCTM)KCHHH yJalTuXcsi OCHOBHOM IIKOJIBI KaK MPEJAMETHBIX YMCHHM, TaK U
METANpPEIMETHBIX, TO €CTh YHHMBEPCAJIbHBIX yYEeOHBIX JeHCTBHA. B cBSI3u ¢ 3TUM
aKTyaJbHOU SBJISIETCA MpoOsieMa pa3pabOTKH HOBBIX ()OPM AUATHOCTHUKUA YUEOHBIX
JOCTH)KCHUHN yJaIuXcsi OCHOBHOM IIIKOJIBI, B TOM YHCJIE M TI0 MaTEMaTHUKE.

Takum 06pa30M, BO3HHUKACT IPOTHUBOPEIHEC MCKIY H€06XO,HI/IMOCTBIO

OLICHUBAHMS TNPEIMETHBIX U METANPEAMETHBIX JIOCTMKEHUU y4dallluXCsi OCHOBHOM
IIKOJIBI 1 OTCYTCTBUEM MHCTPYMEHTApUs JJI MPOBEACHUS TAKOM OLIEHKHU B MPOLECCE
U3YUYEHUs KOHKPETHBIX PEAMETOB.

BaxxnelmuM BUAOM y4yeOHOUM AESTENBHOCTH NMPU OOYUYEHHM IIKOJIBHUKOB
MaTeMaTUKE SBIAETCS pelIeHHEe TEeKCTOBhIX 3anad. [lostomy 1enecoobpasHo
UCIIOJIb30BaTh JIAaHHBIN BHUJ Y4YeOHON MEsSTENbHOCTH, KaK CPEACTBO IPOBEPKHU
y4eOHBIX JIOCTHI)KCHMM IIKOJBbHUKOB. TakoW TEKCTOBOM 3ajadyel MOXKET OBITh
KOMIUIEKCHOE 3aJlaHu€ 10 MaTeMaTuKe, pa3padOTaHHOE Ha MPEIMETHOW WIH
MEXKITPEIMETHON OCHOBE.

Ha ocHoBe ananu3a y4eOHO - METOIWYECKOMN JIUTEPATyphl MO MPoOIeMe OICHKU
y4eOHBIX JOCTIKEHUN ydalluxcsi HaMH OBbUT CHENaH BBIBOJ O TOM, YTO TIOHSATHE
«y4yeOHblE JOCTIKECHHS» HE ONpelensieTcss B MNEJaroruke OJIHO3HA4YHO, a
YKa3bIBAIOTCSl €r0 OTACJIbHBIE XapaKTEPUCTUKU. TakuM oOpa3oM, CUCTEMa OLICHKH
JNOCTH)KEHUSl TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS OCHOBHOM 0Opa30BaTeNbHOM
MpOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs MPEAIOIAraeT KOMNIEKCHbLI NOOX00

K oueHke pe3yibmamoe 0oOpPa30BaHUs, TMO3BOJISIONIMN BECTH OLICHKY JOCTHXCHUS



oOy4aromMMucs BceX TpEX TIPYII pe3ylbTaToB OOpPAa30BAHUA: JAUYHOCHIHBIX,

MemanpeomMemHplxX i HPEOMenHbIX.

OcrtaHOBUMCSI Ha PACCMOTPEHUU OCOOEHHOCTEW OILICHKH MeTampeaMeTHBIX
pe3yabTaTOB MIKOJbHUKOB. OlICHKAa METanpeAMETHBIX Pe3yJIbTaTOB MPEICTABISIET
coOOM OIIEHKY JOCTH)KCHHUS IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHMSI OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl, TMPEACTAaBICHHBIX B pasnenax «PerynsaTuBHbie
yHUBEpCajdbHble ydeOHble jchcTBUS», «KOMMYHHUKATHBHBIE YHUBEPCAJIbHBIC
yueOHble JelcTBusi», «llo3HaBaTeNbHbIE YHHUBEPCAIbHBIE YyueOHBIE JEHCTBUSI»
nporpaMMbl  (OPMUPOBAHUS YHUBEPCAJIbHBIX Y4YEOHBIX JICHCTBUM, a Takxke
TUTAaHUPYEMBIX pPEe3yIbTATOB, MpeACTaBICHHBIX BO BCEX paznenax
MEXKIUCUUIUIMHAPHBIX ~ yUYeOHBIX TporpaMM. PerynsTUBHBIE  YHHBEPCATbHBIC
yuyeOHbIe JeWCTBUS OOCECIEUMBAIOT OPraHM3allMI0 yYalllUMHCS CBOEH y4eOHOM
nesaTenbHOCTH. KOMMYHHMKAaTUBHBIE YHUBEpPCAJIbHBIE JCHCTBUS OO0ECIEUUBAIOT
COLIMAJIBHYIO KOMIIETEHTHOCTh M YYeT TIO3UIUU JPYruX JIoJed, MapTHepa Io
OOIIEHUIO WK NIeATeNIbHOCTH, YMEHHUE CIYIIaTh U BCTyNaTh B IUAJIOT, y4acCTBOBATH B
KOJUIEKTUBHOM OOCY>KJIEHUU TPOOJIeM, HHTETPUPOBATHCA B TPYIIIY CBEPCTHUKOB U
CTPOUTH TPOJYKTUBHOE B3aUMOJICUCTBHE U COTPYJAHMYECTBO CO CBEPCTHHKAMU U

B3POCJIBIMHU.

[To3HaBaTenbHbIE YHUBEPCAIbHBIC yUeOHBIE ACHCTBHS BKIIIOYAIOT B CEOS:
= o0mey4yeOHbIC,
"  JIOrMYECKHE,
" JICHCTBHS IOCTAHOBKH M PEIICHUS IIPOOIIEM.

TakuM 00pa3oM, B CHTyallid HOBBIX TpeOOBaHUN K pe3y/bTaTaM OCBOCHHS
OCHOBHBIX 00II[c00pa30BaTEIbHBIX MPOTPAMM BBISIBISICTCS ICNBIA PsAg IPoOIeM,
OJIHA U3 KOTOPBIX - 3TO MOTPEOHOCTh B pa3pabOTKE MPUHIMITHAIBHO HOBBIX
KOMITETEHTHOCTHO-OPHEHTHPOBAHHBIX 3aJaHHM.

Jist  olcHMBaHUSA  y4eOHBIX  JOCTHIKCHHUH  MOTYT  HMCIIOJb30BaThCs
CTaHJAapTU3HPOBAHHBIC MHUCHMEHHBIE M YCTHBIC Pa0OTHI, MPOEKTHI, MPAKTHUYCCKUE

paboThl, TBOpUECKuE paldOThl, CaMOaHAJIU3, CaMOOlleHKa, HaOmonenuss u np. llo



HalleMy MHEHHUIO, OL€HKa JOCTHKEHUS Ppe3yJbTaTOB OCBOEHHUS NIPOrpaMMbl Ha
ONpEENEHHOM YPOBHE MOXKET OCYIIECTBIISITHCS YEPE3 KOMNAEKCHYIO NPOBEPOUHYIO
padomy Ha npeOmMemHOU U MedHcnpeomMemHuou ocHoge. Tem Oonee, 4ToO B
CTaHJapTax HOBOTO TIOKOJICHHUS 3akKpervieHa BO3MOXXHOCTb ~ HCIIOJIb30BaHUSA
KOMIIJIEKCHOM paboThl, KaK CPEJICTBO OLEHKU YUYEOHBIX AOCTMKEHUHN yyalluxcs, W,
B, YaCTHOCTH, IPOBEPKHU pe3ynbTaTOB YCBOCHHS 00y4YaroMMUCS

MCTAIIPCAMCTHBIX 3HAHUM.

B oTauume oT UTOTOBBIX MPOBEPOUHBIX PAOOT MPEABIAYIIETO TMOKOJEHUS B
KOMIUIEKCHOM paboTe MOryT mpeajiaratbCs 3aJaHus, TpeOyrolue OT YYEeHHKa
YMEHUS MHTETPUPOBATh 3HAHUS U3 PA3JTUYHBIX Pa3/IeNIOB MPOrpaMMBbI JJIsl PEIICHUS
MOCTaBJICHHON 3a7a4d, yMEHHUS TUIAHUPOBATh CBOU JICHUCTBHUS, CAaMOCTOSITEIHHO
co3laBaTh CHOCOOBI pelieHus MpoOJeM TBOPUYECKOIO0 M TOHUCKOBOIO XapakTepa.
Kowmmnekcnoe 3ananue dbopmupyeT CrMOCOOHOCTh YYEHUKOB paboTarth C
uHOpMaIel, TpelICTaBIeHHON B Pa3IMYHOM BHUJE, B YaCTHOCTH, B BUJEC HAYYHO-
MO3HABATEIbHBIX TEKCTOB, pellaTh Y4eOHbIE U TMPAKTHUECKHE 3aJadyd Ha OCHOBE
c(OpPMHUPOBAHHBIX TMPEAMETHBIX 3HAaHUNW W YMEHUH, a TakkKe YHUBEpPCAIbHBIX

y4eOHBIX JICHCTBUIM Ha MEXITPEIMETHON OCHOBE.

KommuiekcHble 3aaHusi MHTEPECHBI TEM, 4YTO HAYMHAIOTCS CO CTUMYJIa,
KOTOpPbIA MOTUBHPYET YyYalllUXCS Ha BBINOJHEHHUE ESITEIbHOCTH, 3MOLMOHAJIBHO
Hachlas ypok. OnrcaHue KakKuX-TO )KM3HEHHBIX CUTYallui CTUMYJIUPYET YUYCHUKOB
Ha aKTHBHYIO paboTy. Takum 006pa3oM, UCXO/s U3 BBIIIIECKA3aHHOTO, MOYKHO C/IENIaTh
BBIBOJI, YTO KOMIUIEKCHAs MPOBEpOYHas padoTa CTAHOBUTCS HOBBIM CPEICTBOM

OLOCHKH IIPCAMCTHBIX 1 MCTAIIPCAMCTHBIX KOMIIETCHTHOCTEH 06yqa}01111/1xc;1.

B xome cocraBneHnss KOMIUIEKCHBIX PaOOT MBI MPHIILIA K MHEHHUIO, YTO CaMU
KOMITJIEKCHBIE PAa0OThI MOTYT OBITh COCTABJICHBI MO PA3IMYHOMY MPUHIIHITY, YTO
OTpa3wiioch B KIACCU(UUHUPOBAHMU KOMIUIEKCHBIX 33JaHU 1O Pa3IUYHbIM
npu3zHakaMm. Ha ocHoOBe aHanu3a y4eOHO-METOAMYECKOU JIUTEpaTyphl Mo MpobiieMe
OLICHKH y4E€OHBIX JIOCTUKEHUU 00yUarolmunxcsi, HaMu ObLT BBIJEJIEH psll TpeOOBaHMUIA,

KOTOPOM AOJIZKHBI YAOBJICTBOPATH KOMIIJICKCHBIC 3adaHHA. Taxxe ONBITHBIM HYTéM



OBLIIM ONpEJENeHbl ATalbl COCTABICHUS! KOMIUIEKCHBIX paboT. Llenbto paboThl cTasno
COCTaBJICHHE KOMIUIEKCHBIX pPAa0OT Ha NPEIMETHOM OCHOBE M Ha OCHOBE
MO3HABATEIBLHOTO TeKcTa. Llenb mpoBeaeHuss NaHHBIX pabdOT COCTOUT B OILIEHKE
JOCTHKEHUN 00yYarolmuxcsi MO0 TaKMM IIKOJbHBIM AUCIHUIUIMHAM Kak airedpa u
TEOMETPHUS TI0 MOMYyroAusiM yueOHoro roja. Heo6xoauMocTh 00beIuHEHUS 3aJaHUiA
anreOpbl ¥ TEOMETPUH B KOMIUIEKCHOM paboTe 00yciioBiIeHa MPOBEIECHUEM UTOIOBOU
aTTecTallMi 00y4Yaroluxcs 3a Kypc OCHOBHOW mikoisibl B opme I'MA, koropas, Ha
CErOJHSUIHUMN JIeHb, BKIIOYAET B ceOsl pa3/iesbl, B TOM 4YHUCJe, alredpbl 1 TeOMETPUU
U peanbHOM MartemaTuku. [lo 3TOil mpuumHe HeoOXonuMO yke B 7-8 Kiacce

pOBEJIEHUE TaKUX paloT.

Hamu Opumn pa3paboTaHbI CIIEAYIONINE KOMIUIEKCHBIE pa0OThI: KOMITJICKCHAs
pabora mo marematuke sl 8 Kkimacca | momyroamwe, KOMIUIEKCHash paborta 1o
marematuke s 9 wmacca 1 momyromue. [[Ipunoxenue2] JlanHble pabOTHI
COCTaBJICHBI Ha MEXIPEAMETHONH M TPEeIMETHOH OCHOBE (anredpa, TeoMeTpws).
Jlanable  pabOTBI  MOXKHO  KJIacCH(UIMPOBATH 1O  TpejiaraeMbiM  HaMH
kinaccudukanoHHbM npuzHakam [[Ipunoxenne 1]. T.E. mo crmocoOy BeImONTHEHUs
JTaHHBIE PaOOTHI SABJISAIOTCS MUCHMEHHBIMH, 1O MECTY TPOBEACHUS ayJUTOPHBIC; 110
crioco0y y4acTus - WHAWBHIYyaJbHBIC, IO BBHIMOJHICMON (YHKIIMH — Ha MPOBEPKY
KOMIUICKCHBIX 3HaHH, YMEHUH, 10 BPEMEHHOMY TPU3HAKY- JUTUTEIBHBIC; COIEPIKAT
3amaHusi 0a30BOTO YPOBHS; COCTaBJICHBI HA MEXIPEIMETHONH OCHOBE, T.€. HECKOJIBKO
3aaHuil Ha 0a3e OJHOro TEKcTa; 1Mo (opMe OTBETa-C BHIOOPOM OTBETA, C KPATKUM
OTBETOM, C Pa3BEPHYTHIM OTBETOM, Ha comnocraBienue. [lpumuém nanHas
Kinaccuukanus Hamux padOT HE SBIAETCS CTaTHYHOW: TPU HEOOXOJAMMOCTH,

MOJKHO U3MEHUTh KaKOH-ITH00 13 BHUJOB.

Hano ckazarp, 4TO OCHOBOIOJArarOIMM JOKYMEHTOM IIPU COCTAaBIICHUH
JAHHBIX pa0oT B HaileM ciy4dae ctaia «[IpuMepHbie mporpaMmMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusA», T.K B HEU COJEPHKUTCS OCHOBHOW COJEpKATEIbHBIN KOMIIOHEHT IO
MaTeMaTUKe B TOM 4yuclie W g 8-9 kimaccoB. U mpu wW3ydyeHUHM TaHHOTO

COACPIKATCIbHOIO KOMIIOHCHTA, MbI OIPCACIMIN KaKHMC IIPCAMCTHBIC, a TaKiKC



YHUBEpCaAJIbHbIE YUEOHbIE TEHCTBUS MOTYT MOAJIEkKATh OLIEHKE B JJaHHOM ciydae. K
JaHHBIM paboTaM HaMHU COCTaBlIeHA crHenu(ukamnus, B KOTOPOW OMHCAHBI IIEITH
paboThl, CTPYKTypa M XapaKTepHuCTUKa 3aiaHuil. Takke cocTaBieH IJIaH padOTHI,
OTpaKaIOIIUI pa3aenbl COACpKaHMsI, OOBEKT OIEHUBAHUS, KOJINYECTBO BO3MOMKHBIX
OayoB. Pa3paboTanbl KpUTEepUM OLIEHUBaHUsS 3afaHuil. PazpaboTraHa MHCTPYKUUS K

pabore.

JlaHHBIE ~ KOMIUIEKCHBIE  PabOTBI  COOTBETCTBYIOT  YKa3aHHBIM  HaMH
TpeOOBaHMSM, & IMEHHO: BKIIIOUAIOT pa3HOE YHWCIO 33JaHHiA, B TOM YHCIE 3aJaHUs
10 KakoM-1100 onpeneaEéHHON TeMe, a TaK ke 3a/laHus Ha TIOBTOPEHUE MPOUIEHHOTO
MaTepuaa, BOIPOCH! U 3aJa4d, BKIIOYaeMbIe B 3aJIaHUE, COOTBETCTBYIOT TEM TEMaM
y4eOHBIX TPEIMETOB, KOTOPBIC YYalIUHCS YKEe HU3Y4HJ, BBIODAHHBIC 3aJlaHUs
COOTBETCTBYIOT KypCy HM3y4yeHHsI ydyeOHOro marepmaia B 8-9 kimaccax, a 3HA4HT
COOTBETCTBYIOT BO3PACTHBIM OCOOEHHOCTSIM IIKOJIEHUKOB W YPOBHIO MBIIICHUS
naHHOW rpymnmbl  AeTel. TekcTel NpHUBEAEHHBIX HUXKE KOMIUIEKCHBIX pador,
pa3pabOTaHHBIX HaMH, BBIOpAHBI TaKUM OOpa3oM, YTOOBI, BO-TIEPBBIX OHH OBLIN
MHTEPECHBI IIKOJbHUKAM, BO-BTOPBIX YIOBJIETBOPSUIM TPEOOBAHMSIM K pa3paboTKe

TaKoro Tuma padbor, chopMyIMpOBaHHBIX HAMU BHIIIIE.

JlanHble KoMIUIEKCHBbIE paboThl ObuTH ampoOupoBaHbl B 8 U 9 kmaccax B MOY

NPMO «Oéxkckasa COILy.

ConocraBnenne crnenuukanuu, IJaHa paboT, a TakkKe KpHUTEpUeB
OIICHMBAHUS 3aJaHUI TO3BOJISIET CJENaTh BBIBOJ 00 ypOBHE C(HOPMUPOBAHHOCTHU

MPEIMETHBIX i METANMPEIMETHBIX KOMITETCHIINA 00yJaronuxcs 8 u 9 Ki1accos.

Takum 00pa3oM, Mbl MOXEM C/ENaTh BBIBOJ O 3aBUCUMOCTH  YCIEIIHOCTH
BBITIOJIHEHUS KOMILIEKCHON pabOThl MO MAaTEMATHKE YYAIUMUCS OCHOBHOM IIKOJIBI U
CTENEHU CPOPMHUPOBAHHOCTH HE TOJIBKO TMPEAMETHBIX YMEHHH, HO U psjaa
YHUBEpPCAJbHBIX Y4€OHBIX JEHUCTBHI, MPEACTAaBICHHBIX HaAMU B IUIAHE MPOBEICHUS
KOMIUIEKCHOM  paboThl. [IpoBeaeHHOe HamMu HcCCleIOBaHME U anpodanus

pa3pabOTaHHBIX KOMIUJIEKCHBIX padoT MO MaTeMaTuKe Mg 8 U 9 KiIaccoB MO3BOJISET



C/eNIaTh BBIBOJ O TOM, YTO MPEACTaBICHHbIE pa0OThl MOT'YT OBITh CPEACTBOM OLIEHKH
Y4€OHBIX JOCTUKEHUH IIKOJbHUKOB. Takyke Mbl NOKa3ald, YTO TakKhe pabOThI
YUHUTEIb MOXKET COCTaBJISATh CAMOCTOATENbHO, MPUIEPKUBASICh Psiia TPEOOBaAHUI MO

COCTABJIEHUIO TAKUX 3a{aHUI.



[Ipunoxenue 1.

Knaccuduxanys KOMIIEKCHBIX 3a1aHUN

Knaccugpurayuonnwiii npusnax

Buowr komnnexcnvix 3a0anuti

Ilo BpeMeHHOMY ITapaMeTpy

KpPaTKOCPOYHBIE;
CpeaHeN MPOJOJIKUTEIIBHOCTH;

JJIIUTCIIBHBIC

[To criocoOy BBIIOTHEHUS

IICbMEHHBIE;

YCTHBIE;

MpaKTU4eCKHEe (IKCIIEPUMEHTAIbHbIE;
HCCIIEIOBATENIbCKUE; JOMAIIIHUE 3a/1aHus; paboTa Ha

KOMIIBIOTEPE)

[To cnocoOy y4acTusi yueHUKOB

WHIUBUTyaJIbHBIC;
TPYIIIOBHIC;

MacCCOBEIC

[To mecty npoBeaeHus

ayJIUTOPHBIE;

BHCAYAUTOPHBIC

Ilo MIPpUHOUITY UCITIOJIb30BAHUA

BBIYHCIUTEILHBIX TEXHOJIOTHH

0e3 UCMOoJIb30BaHMS KOMIIBIOTEPA,

C UCIIOJIb30BAHUEM KOMIIBIOTEPA

IIo cTenenu cIOXHOCTH (HO

CTCIICHHU C&MOCTOHTCJ’IBHOCTI/I)

3aJaHus, BBIIIOJIHACMBIC 110 o6paauy;

3aJaHus, BBIIIOJIHACMBIC CaMOCTOATCIBHO, HO C
MOACKa3KOMH YUYUTCIIA;

3aaHus, BBIIIOJTHACMBIC IIOJIHOCTBIO CaMOCTOATCIIbHO

ITo BbIMONHAEMOMN QyHKIUU

3alaHuA Ha MOJIYYCHUC KOMIIJICKCHBIX 3HaHHI>'I;
3alaHus Ha 3aKPCTIJIICHUEC KOMIIJICKCHBIX 3HaHHI>'I;
3aaHus Ha HpI/IO6peTCHI/IC KOMIIJICKCHBIX YMCHI/Iﬁ )51
HaBBIKOB,

3aIaHus Ha 3aKPCTIJIICHUEC KOMIIJICKCHBIX YMCHI/Iﬁ )51




I[To dopme orBera

[1o ypoBHIO IpOBEPSAEMBIX
3HAHW, yMEHUH, cocoOoB
NEeNCTBAN

ITo Ga3e 3aganus

ITo dopme cocraBiieHust

HaBBIKOB;
3a7jaHus Ha 0000IIEHNE U CUCTEMATH3aLUI0
€CTECTBEHHOHAYYHbIX 3HAHUW, YMEHUN U HABBIKOB;
3a/IaHKs Ha IIPOBEPKY KOMIUIEKCHBIX 3HAHWW, YMEHUH U

HaBBIKOB

C BBIOOPOM OJTHOTO WJIM HECKOJBKUX MPaBUIIBHBIX
OTBETOB;
Ha YCTAHOBJIEHUE IOCJIEIOBATEILHOCTH U
COOTBETCTBUS;
CO CBOOOJHBIM KPAaTKHUM OTBETOM

CO CBOOOJHBIM pa3BEpHYTHIM OTBETOM (TpedyeTcs
3arucarh MOJIHBIA OTBET, pelIeHUe WIH OOBbSICHEHHE
K OTBETY).

0a30BBIl YPOBEHB
TTOBBIIICHHBIA YPOBEHB

npeaMeTHAs
MEXIIpeAMETHAs

HECKOJIBKO 3aJaHKii Ha OCHOBE OJHOI'0 TEKCTA
OTJACIbHBIC 3aJIaHUs, CBA3aHHBIC SIUHON TEMaTHKOM




[Ipunoxenue 2.

Crnenudurkanusi KOMIUIEKCHOM pado0ThI 110 MaTeMaTHKe /I ydamuxcs 8 Kiacca
(1-oe mosryroame)

HNanHasg paOoTa npenHa3HaueHa JUIsl ydamuxcs 8 kiacca. Pabora cocraBieHa Ha
MEXIIPEAMETHOU U IPEAMETHON OCHOBE.

1) Ilenb u coaepKaHUEe KOMILIEKCHON paOOTHI.

Ilenpr0 TaHHOTO KOMIUJIEKCHOTO 3aJaHUsl SIBISETCA OLEHKa YPOBHSA JOCTHKEHUU
y4damuxcs 0 MEXIUCUUIUIMHAPDHOM MpOrpaMMe Uil OCHOBHOM  IIIKOJIBI
«DopMHUpPOBaHHE  YHUBEPCAIBbHBIX  YYEOHBIX  JEHCTBUI», MPEIMETHBIX U
METanpeIMETHBIX Pe3yIbTaTOB MO ajlredpe W reoMeTpuu 3a Kypc 1-ro momyroaus 8
kinacca. PaGota  mpoBoAMTBHCS B paMKax ~— MPOMEXKYTOYHOTO  KOHTPOJIS
METalpeaIMETHBIX W MPEAMETHBIX  pE3yJbTaTOB  OCBOEHUS  OCHOBHOM

o0pa3oBaTeIbHOM MPOTrPaMMBl.
2) CTpyKTypa U XapaKTepHCTHKa 3aaHUN.

KommnnekcnHas pa60Ta BKJIFOYACT TCKCT, COACPIKUT 8 3aﬂaHHﬁ, pacCUruTaHa Ha 80 MuH.
B cBs3u ¢ TEM, 4TO pa60Ta IMPOBOAUTHCA B paMKaX IIPOMCEKYTOUYHOI'O KOHTPOJIAA, bOHA

BKJIIOYACT 3aJJaHUA 0a3oBOro YPOBHA CIIOKHOCTH.

I'pynmna 3ananuii - 1; 2.1; 3.1; 4; 5; 6; 7; 8. — 3amanus 6a30BOTO YPOBHS CIIOKHOCTH,
IIPOBEPSIOIINE c(hOpPMHPOBAHHOCTh KOMMYHUKATHBHBIX, [M03HABATEIILHBIX,

PETYISITUBHBIX, 0011ey4eOHbIX YHUBEPCATHHBIX YUEOHBIX JCHCTBUH.

['pynna 3aganuit — 2.2;.3.2; 3.3; 4; 5; 6; 8- 3amanus 0a30BOT0 YPOBHSI CIIOKHOCTH T10
NpeaMeTy «Anredpa»- pas3ienbl «YpaBHEHUS C OJJTHUM HEU3BECTHBIMY, «JleHCTBuUs ¢
palMOHANLHBIMU ~ Tpo0sMu», «PermeHne TEeKCTOBBIX 3amad  anreOpandecKkuMm
MeTofom», «PellleHne JTMHEWHBIX ypaBHEHHI», «PemieHune ApoOHO-pallMOHATBHBIX
ypaBHEHUIT», «Perenne KkBaapaTHbIX YpaBHEHUN», « ApUMETHUECKHUE TCUCTBUS HAI
HaTypaJIbHBIMU YHUCJIaMHU, C JECATHYHBIMH UM OOBIKHOBEHHBIMU JPOOSIMU»,
«MeTpuueckue CUCTEMBI EIUHULY, «JlekapToBa cucTemMa KOOPJIAUHAT HA TTIOCKOCTHY,

«KBagpaTHbIN KOPEHD U3 YUCIIAY.



I'pynna 3aganuit — 2.1; 5; 6- 3agaHusa 0a30BOT0 ypOBHS CJIOXKHOCTU IO TMPEAMETY
«leomerpusi»- pasznenbl  «MeTpUYECKHE COOTHOUIEHHS B  MPSAMOYTOJbHOM
TpeyronbHuke. Teopema [ludaropa», «Tpanemus. CpoiicTBAa U MOpPU3HAKUY,

«IInomanp Tpanenuu, NpaMoOyroiabHuKa», «llogodue TpeyroibHUKOBY.
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[Inan KoMIIEKCHOM paboTBHI.

Ne Paspnen conepxanus OO0beKT OueHNBaHUsA bana Maxkcumaijb
3a1a G
YTO MpoBepsieM HbIi{
st (4To mpoBepsiem) anI
1 | MeranpeamerHsie ymeHus: Kommynukatuabie | [ToHMMaTs nHpOpMAIUIO, MPEICTABICHHYIO B TEKCTE B 1
YV HESIBHOM BHJE 1
2.1 | MeranpeamerHsie ymeHUs: [lo3HaBaTebHBIE PaGota ¢ undopmarnuent, npeacTaBieHHON B pa3HbIX 1
YV]I (oOuieydyeOHbIe, a UMEHHO: TOUCK U dopmax. UreHue uepTexa
BbIIEJIEHUE HEO0X0AUMOM HH(POPMAIIH)
MeranpenmeTtHeie ymeHud: [lo3HaBarenbHbIe 1 2
VV ]I (06meyue6HbIE, a IMEHHO: BBIOOD [Tpumenenne Teopemsl [Tndaropa
Hanbosiee YPEeKTUBHBIX CIIOCOOOB peIICHUS
3aJa4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA)
2.2 | IlpenmerHble yMeHUs 3anuck Teopemsl [Iudaropa B YMCI0BOM BBIpAKEHUN 1
2
IIpenmeTHble yMeHUs [IpeobpazoBaHue U perieHre ypaBHEHUS 1
3.1 | MeranpeamerHsle ymenusi: KommyHnukatuBHble | [IpoBepsTh NpaBUIBHOCTB X0J1a PEIICHUS 3a/1a41 2
YV (bopmynupoBaHK€e BEIBOIOB)
6
3.2 | IlpeameTrHble yMeHUs YMeHue cpaBHUBATH JIBE palliOHAJIbHBIE APOOH € 1

OJIUHAKOBBIM YHUCIUTCIIEM U pa3HUMU 3HAMCHATCIEIMU




3.3

Meranpenmetnsbie : [lo3HaBaTenbHbIE, @ UMEHHO
sgoruueckue YY/I

[IpeameTHple ymeHus

YMeHue npoBoAUTh aHAINU3 0OBEKTOB, BHIOOP
OCHOBAHUM U KPUTEPHUEB AJIsI CPABHEHUSI, yCTAHOBJICHUE
MPUYMHHO-CIICJICTBEHHBIX CBSI3EH

BitameTs HaBbIKaMU JEMCTBUM € pALIMOHAIIBHBIMU
Ipo0siMU; YMEHHUE pellaTh 3a/1a4 Ha «PacCTOSIHUE,
CKOpOCTb, BPEMSI»

4 | MerampenmetHbie ymeHus: [lo3HaBaTenbHbIe Brnanets 00muM mpuéMom perieHus 3a1aq
YV ]I (oOmiey4yeOHbI€), @ UMEHHO: COCTABIIATH Ha
OCHOBE TEKCTa TAOJHIIBI, CXEMBI; HCIOJIh30BATh
JaHHbIE, IPEJICTaBIIEHHbIE B (hOpMe TaOIUIIBL,
JUIS TTOJTy4eHus: nHGopMaluu, HeoOX0AUMON
IUTSL pEIICHNUST 3a1a4H.
Cocrapnenne qpoOHO-paMOHATBHBIX YpaBHEHUH
HpeamerHble yMEHHs [IpeobpazoBanne npoOHO-PATMOHATEHBIX BEIPAKCHHI
Pemenue kBapaTHBIX ypaBHEHU I
Hosnasarenbubie Y'Y ]I (JIOTHYECKHE), 8 HUMCHHO: | OneHHBATH PeanibHOCTb OTBETA HA BOIIPOC 3aaUHN.
CpaBHHMBATh (PAKTHI U SIBJICHHUS 110 33JaHHBIM
KPUTEPUSIM.
5 | Meranpenmernsie ymenus: [lo3HaBarenbHbie Yrenue rpaduka

VYV : Ucnonb30BaTh MOJCIIH M CXEMBI JIJIS
pelieHus yueOHbIX 3a/1a4

Hpe,[[MeTHLIC YMCHUA:

YMeHHe MPUMEHSTS :
dopmyra MIoIaay Tpaneuu
dopmyra mIomaay NpIMOYTroJbHUKA

BripaxeHnue olHUX €AUHUL U3BMEPEHHUS Uepe3 Apyrue
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Apudpmernueckue neicTBUS

MeranpenmeTtHeie ymenus: [lo3HaBaTenbHbIE
VYV]I (a *MEHHO: JIoTHYeCcKre- YMETh
YCTaHaBJIMBATh aHAJIOTHH)

[IpenmeTHBIE yMEHUS

[Ipumenenue nogo6ust TPEYroIbHUKOB

3anucaTh OTHOIIEHHE TIOI00MS B BUJIE TIPOTIOPITUN

ApudmMernueckue TeUCTBUS

MeTaHpeI{MeTHHC YMCHHUA

[To3uaBarensubie YV /. Paborats ¢
nH(popMaIe, MpeJACTaBICHHON B Pa3HBIX
dhopmax, 00paboTKa JTaHHBIX.

Perynarusneie YV /. [InanuposaTts cBOU
JNEUCTBUS B COOTBETCTBUHU C IIOCTABICHHON
3a/1a4eil U yCIOBUAMHU €€ peaanu3aluH.

Pabota ¢ quarpammoit, Tabaunen

Pemienne TekcTOBOM 3a/1a4M HA ACJICHUE
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Meranpenmernsie ymenusi: Oomeyuebnsie YV /| | Mcnionb3oBaTh popMyssl GU3NKH, TPUBEAEHHBIC B
(TIouCK U BBIZICIICHHUE HEO0X0IUMOM

nHbOpMaINN)

[IpeameTHble ymeHus

CIIpaBKe

Pemrenne HEMOIHOTO KBAIPaTHOTO YPaBHEHHUS

H3BiieueHne KOpHA U3 yucia

Urorn

KomnuectBo VYposenb yue6HOTO | OlI€HKA
IOCTHKEHUS

OaimioB

0-6 He noctur 2
0a30BOTO YPOBHSI

7-15 bazoBsrit ypoBens | 3

16-24 I1oBbIIEHHBIA 4
YPOBEHb

25-29 Bricokuit ypoBeHb | 5
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CocTraBieHHas HaMU HHCTPYKIUS 110 BBITTOJTHCHUIO KOMIIJIEKCHOM pa60TbI IIO3BOJJACT

AJTOPUTMHU3UPOBATE IPOHCCC OPraHru3alv ACATCIbHOCTHU INKOJIBHUKOB I10

BBITIOJTHEHUIO UMY KOMIIEKCHON pabOoTHI.

NHCTpyK1IMS 1O BBIIOJHEHUIO:

Bpems Boinoninenust pabotsl 80 MUHYT.

1.

BraumartenbHO HpO‘II/ITaﬁ TCKCT, 06pamasl BHUMAaHHC HA YHUCIIOBBIC

JaHHBIC. BOSMO)KHO, OHU IMPUTOOATCA TeOe IMpHu pCIICHUN 3aaa4.

[IpouunTaii Bce 3a1aHusl ¥ MPUCTYTAN K BHIMOJHEHUIO Hanboliee, Ha TBOM

B3I, JIETKUX U3 HUX.

B Ttex 3aaHuAX, TAC Tpe6yeT051 3aIliucaTtb TOJIBKO OTBCT, BCC

H€O6XOIII/IMBI€ BBIUMCJICHMS BBITIOJIHSAN Ha YCPHOBHKEC.

B HCKOTOPBIX 3a1aHUAX HGO6XOI[I/IMO 3aIIuCaTh HC TOJIBKO OTBCT, HO U

peUICHUC.

OTBETHI U pElICHMS 3alMChIBall B CICIUAIBHO OTBEIEHHOM JIJIsl 9TOTO

MCCTC.

Kaxxnoe 3aganue oreHUBaeTCsl ONPEACIEHHBIM KOJIMYESCTBOM OaJlIOB.



KommuiekcHoe 3aanue no MmareMaruke. 8 kiacce 1-oe noiyroaue

Hctopust co3manus Oacceiina.

CambiM nepBbIM OacceiiHoM AauHOi 12 M cuuTaerca «Benukuii 0acceiin» B MoXeHHIKO-
dapo, npeBaeM ropoae Ha FOro-Bocroke Ilakucrana, KoTopblil ObLJI BBIPBIT B 3 ThIC. 10 H.J.
CrteHku 0OacceiiHa ObLIM BBLIOKEHbl KMPNHUYOM M 00Ma3aHbl cM010ii. CTpouTEIbCTBO
O0acceiiHoB Hayajoch B crpaHax J[IpeBHero Bocroka, I'peumu u Puma. OHum umesn
NPAMOYT0JbHYI0 (hOPMY U CJIY:KHJIH IJIABHBIM 00pa3om Ajist omoBeHuii. [lorom o0 HUX HaK0JITO
3a0bLIM, U TOJbKO B 19 Beke, mposiBjsia 3a00Ty 0 310poBbe Hamuu, B ['epMaHum cCHOBa
BCIIOMHMJIM 0 OacceiiHaX... Toraa ke ObLIM 3a7102KeHbI OCHOBBI: MIPOEKTUPOBAHUs Oacceiina,
NpPoAyMaHa CHUCTeMa THAPOU3OJSINIUA, TNOJOrPpeBa, BEHTHJISIIUM W OYHCTKH BOJbIL
CrpourtenbcTBa nepsBoro Oacceiina O0bui0 B 1877 roamy B ropone Bbpemene. Pexopanoe
KOJIMYeCTBO OacceilHOB Ha ayumry HacejeHuss npuxoaurcsas Ha Hosyw 3enanauio, rae

HACUYUTBHIBAETCHA 65 ThIC. YACTHBIX ILIABATEILHBIX 0acceliHOB U 125 ThIc. crma-0acceifHOB.

CaMpIM 00JIBIIMM IJIABATEJbHBIM 0acCefHOM Ha OTKPBITOM BoO3ayxe corjgacHo «Kuhure
pexopaoB I'muuece» siBisiercss «San Alfonso del Mar Seawater pool» B Aabrapoto, Ymnian.
Ero crpourenbcrBo 66110 3akoH4eHo B 2006 r. Ero nporsukéHnoctb cocrapisiet -1,013 km, a

BCsl TeppuTOopus 0acceiiHa 3anuMaer 8 ra.

3apanne Nel.

OtBetbTe Ha Bompoc. B tekcte «mpoTsmkéHHOCTh- 1,013 kM , a Best TeppuTopust 6acceiiHa 3aHUMaeT
8 ray cloBa «IIPOTKEHHOCTEY» U KTEPPUTOPUSL» 3aMEHHUTE Ha MAaTEMAaTUYECKUE TEPMUHBIL.

(16as10)

OTBET:

Saganne No2.

Typucty, KoTopblil 611 Ha 3KCKypeuu y «Bemukoro Oaccelina» B Moxenumko-/lapo, 3axoTenoch
U3MEepUTh ero ri1yonHy. Ho moapy4yHsIX cpesicTB He OKa3ajloch. 3aTO OH YBUJEN, UTO B OacceiiHe
pacTéT pacTteHue, 1o cBoeil popme HamoMHHArOIIEe KaMbIIl. TO PaCTEHHE BO3BBIIAIOCH HAJl
OacceiiHoM Ha ypoBHe 1 meTpa. TypucT caenan 3aMepbl ¥ 3aHEC 4epTEX B OJOKHOT, HO OTBET HE

3alumcanl.
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I 3m

S -
XM
1) TlompoOyiiTe M0 TaHHOMY YEPTEXKY OOBSICHUTH IIPU MIOMOIIHU YETr0 U KaKUM 00pa3oM
TYPUCT 3aMEPUJII THO OacceiiHa, KaKUMU MaTeMaTUYECKUMU 3aKOHAMH OH MOJIb30BaJICs.
(2 6aana)
2) BoccraHoBHTE X0/ BBIUMCICHUH ITyOUHBI OacceliHa U 3aIUIIUTE TIOTyYCHHBIC
BBIUHCIICHUSA. (2 0aJjlia)

PEIIEHME:

OTBET:

3aganneNe3

Manpumk Xo4ueT HCIIBITATh, [IOJAPCHHYIO EMY UI'PYIIKY - KaTCp Ha IMYJIbTC YIIPABJICHUA. EMy
X0UCTCA y3HATh OANMHAKOBOC JIM BPpEMA HOTpe6yeTC$I KaTepy I MPOXOKIACHUA Tyla U O6paTHO 10

pydelky u 1o Oacceiny.

Jlis cocTaBiieHUs] ypaBHEHUH 3aBUCUMOCTH BPEMEHHU OT IPOMICHHOTO IyTH IO pyueiiKy U
OacceiiHy, MpUMEM CKOPOCTh KaTepa, paBHOM & KM/4, CKOPOCTh TeYeHusl pydeiika b km/4, a>b>0, S-

IIyTh B KWJIOMETpaAx, HpOXOI[I/IMHﬁ KaTCpOM B OTHOM HAIIPABJICHUH.

1) Cpeau mpencTaBIeHHBIX YpaBHEHH BBIOEPETE T€, KOTOPHIE BRIPAXKAIOT BPEMS,
3aTpayeHHoe JUId MPOXO0KJIECHHs 1o OacceiHy (Tyna U 0OpaTHO) U BpeMs,

3aTpavyeHHOE JUIs POXOXKICHUS IO PYUelKy (Tyaa u oOpaTHO). (2 6ajia)
ITo pyueiiky:
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S S 2aS a-b a+b a

A) = B) ——+-—=
a-b a+b ab S S 2S
B S S _0 o
a+b a-b 2b

IIo 0acceiiny:

2S a
A) — b) — B) 2aS
)~ ) 55 )
OTBET: _ no pyueiky: , 1o OGaccelny:

2) CpaBHUB 3TH ypaBHEHHs, OTBETbTE Ha BOMPOC : KaTep moTpedyercss OoJbiie
BpEMEHHU JIJIsl MPOXO0’KIEHUs 0 OacceliHy WiH 1Mo pydeiky? (MoJcKa3Ka: CpaBHUTE

OJINHAKOBbIE YUCIIUTEIH MPHU Pa3HBIX IPOOSX).

(1 6am10)
OTBET:
3) JomoJHHUTEIbHOE 3aaHHe:
Kakune ommOKu A0MyCTHII aBTOP MPH COCTABICHUU HEBEPHBIX YPaBHECHUI?
(3 6ass1a)
3amanne Ned

IIpencraBum, uto GacceilH HanoJgHsAeTCsA ABYMs TpyOaMH, AEUCTBYIOIIMMHU OJTHOBPEMEHHO, 3a 2
gaca. CKOJIbKO BpeMeHH NoTpeOyeTcst epBoi TpyOe HamoJIHUTh OacceiiH, eciu oHa, paboTas o/iHa,

HaroJHseT OacceitH Ha 3 yaca ObicTpee, YyeMm Bropas? (4 6ajia)

PEINIEHUWE:  kparkas 3anuch

PaGora (A) [MpousBoautensrocTh (P) | Bpems (t)
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1 Tpyba

2 Tpyba

YPaBHeHHeE:

OTBET:

3aganne Ne5

Pabounm HE0OX0IMMO BBUIOKHUTH JHO OacceitHa CHHEH TIMTKON MPsIMOYTOJILHOM (OPMBI
pasmepoM 40cm Ha 20 cM. Ho y HEX €CTh TOJIBKO IIJIaH PacIoioKeHHUs OacceiiHa OTHOCUTEIHHO
JIOMa U U3BECTHO, YTO OacceliH umeeT Gopmy Tparnenuu. CKOIbKO MOTpeOyeTcsl CHHEH MIUTKU AJIs

JIaHHO# paboThI? (5 0asI0B)

PEHIEHME:

OTBET:

3amanne Ne6
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B tekcre roBoputcs o mmHe Oacceiina. Ha ueprexe mupuHa 6acceiina 0003Ha4eHA OTPE3KOM
AB. Hcnone3ys qaHHbIe YyepTeka, HalauTe mupuny o6acceitna. [lpu HeoOX0MMOCTH, BBEAUTE

HeoOxouMbIe 0003HadYeHHs. (3 6aJLia)

bl

44{4/M wa  p

PEIIEHUE:

OTBET:

3amanue Ne7
3anoJiHATE TaONHILy, UCTIONIB3Ys MPUBEACHHBIC HIDKE CTaTUCTUUYeCKHe nanHbie Ha 2008 ro.

(ITpu 3amotHeHNM 3 CTOJIOIA OTBET OKPYTIIUTE 70 HEITBIX)

(2 6anna)

Crpana Kosan4ecTBo Kouan4yecTBo vesioBek | KosmuecTtBo
HaceJIeHUs Ha 1 0acceiin OacceiiHOB

Poccus

Ykpauna

CIIA

Cnpaska 1: B Poccun Ha 36132 yenoBek npuxoautcst 1 6acceiin, B CILIA Ha Ha 240 yenosek — 1

Oacceiit, B Ykpaune Ha 20000 uenoBek — 1 OacceiiH.

Crpaska 2:
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Konunuyectso HaceneHusa cTpaH:
144526278, 290342554, 48055439

B Poccua
B YKpaunHa

CWA

3amanueNe8

JIBa ManmpumKa MepeKkuIbIBAOT M JIpyT Apyry depes O6acceiin. [llupuna Gacceiina 5 metpoB. Oqun
U3 HUX CTOUT B METpeE OT Kpast OacceifHa. Jlpyroil - Ha paccTOssHUU 2 METPOB OT Kpas. Manpunku
YMEIOT NPUMEHATh 3HaHUS, IOJyYeHHbIE Ha YpOKaxX (U3UKH, B PEaIbHOM KU3HU U MOTOMY 3HAIOT,
YTO MSY HAJ0 KHMAATh TIOJ yrioM B 45°, Tak kak 3T0 o0ecrnednBaeT MaKCHMATbHYIO JaTbHOCT

moJiéTa Ms4a.

(CopaBka u3 Kypca GU3HMKH: « MaKCUMalbHasl 1albHOCTh MOJIETA Teja, OPOIIEHHOTO MO YIJIOM K
2

TOPH30HTY, IOCTHTAeTCs TIPH yIiie Bblteta, papHoM 45° 1 onpenensiercs Gopmynoit S = v , The g-
g
- 2
yckopeHue cBoboaHoro najaenus (g~ 10 m/c?), a V- CKOPOCTh TeJay )

Haitaute ckopocth nonéra msya. (3 0asiia)

PEIIEHME:

OTBET
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Maxkcu

Ne
3aganus | MAJIbHBIH IIpaBuJbHBII 0TBET WM KPUTEPUH OLIEHUBAHUS
oas
1 OTBer:. NJaHuHA, 0,5 6anaa
1
IJI0IIAAb 0,5 6anaa
2.1 JlaéTcs mosicHeHHe O MCMOJIL30BAHUN KAMbIIIIA B Ka4eCTBe
2 H3MEpPHUTEJILHOI0 CPe/ICTBa 1 6ana
Yxka3biBaercs Teopema I[Iugaropa 1 6ana
2.2 CocrapJeHo ypasHenue (x+1)%-32=x? 1 6ann
2 OTtBer: x=4 1 6ana
Orger: mo pyueiiky A) s s _2as 1 6ann
a-b a+b a"p’
3.1 2
OrtBert: 1o Gacceiiny A) 25 1 6aan
Otger: B 0acceiiHe 1 6ana
3.2 1
IIpumepHasi popmyIMpOBKA NMepeyHs OIIMOOK:
- ommOKa npu Beipaxkennu Bpemenn t uz popmyansr S=U*t 1 6ana
3.3 3 - OIIMOKA NMPH CJI0KEHUHN PAIMOHAJILHBIX IP0o0eil ¢ 0IMHAKOBBIM
3HaAMeHaTeJeM 1 6ana
- OIMOKA NMPU BHIYMTAHUYU PAIMOHAJBLHBIX IP0o0eil ¢ pa3HbIMH
3HAMEHATeJIAMM 1 6aa
Yyamuiics NpUCTyNHJI K COCTABJICHHIO KPATKOM 3alIMCH,
HCI0JIL30BAHUIO (POPMYJIbI HAXOKAEHUSI PA0OThI, COCTABIEHUIO
YPaBHEHUsI. 1 6ana
1 1 .,
BepHo cocraBiieHo ypaBHeHne (— + )*2=1 1 6ann
4 x x+3
5

IIpeoOpa3zoBaHo APOOHO- palOHAIbHOE YPABHEHHE B KBaJIPATHOE

—x%+x+6=0 (x2-x-6=0) 1 6ana
Pemienue KBagpaTHOrO ypaBHEHUs X=3 M X=-2 1 6ana
Ortser: 3 yaca. 1 6ana




BepHO onpeueﬂéﬂ eAMHUYHBbIH OTPE30K, NOACUYUTAHO KOJIUIECCTBO

KJIETOYeK 1 6ana
[nomans Tpaneuuu 18 M2 1 6amn
ILnomaas npaMoyroibuuka 800 cv? win 0,08 m? 1 6amn
BepHo BbINOJIHEH epeBO CM B M HJIM HA000pOT 1 6ana
OrtBet: 225 mTyk 1 6ana

Yuyauuiicss npucTtynui K padore, HCnoJib3ysi CBOHCTBO MOJT00HBIX

TPeyroJbLHNKOB 1 6ana

3anucaHo OTHOLIEHHE i = i i AB = & 1 6a
20 AB 2

OtBer: 10 M 1 6aan

Bepno 3anosHens! 1 1 2 cro16ubl B Tadaune: 1 6ann

Crpana KounuecTBo KouanuecTBo

HaceJeHU A yejioBeKk Ha 1
dacceiin

Poccns 144526278 36152

Ykpauna 48055439 20000

CIIIA 290342554 240

Bepno 3anmosinen 3 croJiden 1 0aaa
Crpana Koun4yecTBo 0acceiiHoB

(mpuMepHoe KOJIMYECTBO)

Poccus 3998

Ykpauna 2403
CIIA 1209761

3anucano Bpipaxkenne U’ =S * [ M cOCTABJIEHO YpaBHEHHe

U2=8x%10 1 0aaa

PelieHo HenmoJTHOEe KBA/IpaTHOE YPABHEHHE

U?=8x10
U=+v/8*10 1 6aJL
OTtBer : 4\/§ 1 0aaa

40




Ipunoxkenue 3. KoMiuiekcHoe 3aaHMe IO MaTeMaTHKe s y4yamuxess 9

RJI1acca.

Cnenudurkanus KOMILIEKCHO# padoThl M0 MaTeMaTHKe /s yJyaluxcsa 9 Kiacca
(1-oe mosryroame)

HNanHas pa0OoTa npenHasHaueHa Juis ydamuxcs 9 kmacca. Pabora cocraBieHa Ha
MEXIIPEAMETHON U MTPEAMETHON OCHOBE.

1) Ilenb u coaepxaHue KOMILICKCHON paOOTHI.

Ilenbt0 TaHHOTO KOMIUJIEKCHOTO 3aJlaHUsl SIBISIETCS OIlEHKA YPOBHS JOCTHKEHUM
yUanuXxcs M0 MEXIUCHUIUIMHAPHONW TMporpaMMe JIsi OCHOBHOM  IIIKOJIBI
«DopMUpOBaHHE  YHHMBEPCAIBHBIX  Y4EOHBIX  JEHUCTBUN», MPEIMETHBIX H
METaNpeIMETHBIX Pe3yIbTaTOB MO alredpe U reoMeTpuu 3a Kypc 1-ro momyroaus 9
kinacca. PaGota  mpoBoAMTBHCS B paMKax — MPOMEXKYTOYHOTO  KOHTPOJIS
METaNpeaIMETHBIX W  NPEAMETHBIX  pPE3yJbTaTOB  OCBOEHHUS  OCHOBHOM

00pa3oBaTeIbHON MPOTrPaMMBI.
2) CTpyKTypa U XapaKTepUCTHUKA 3aJaHHI.

KommutekcHast paboTa BKIIIOYAET TEKCT, COACPKUT S 3aaHui, paccunTaHa Ha 50 MUH.
B cBsi3u ¢ Tem, 4TO paboTa MPOBOAUTHCS B paMKaxX MPOMEKYTOYHOTO KOHTPOJIS, OHA

BKJIFOYACT 3aJJaHUA 0a30BOr0 YPOBHA CIIOKHOCTH.

I'pynna 3aganuii - 1,2,3,4,5. — 3aganus 6a30BOT0 yPOBHS CIIOKHOCTH, TTPOBEPSIOININE
chOpPMHPOBAHHOCTh ~ KOMMYHUKATHUBHBIX,  TO3HABATEIbHBIX,  PETYISITHBHBIX,

00I1eyuYeOHBIX YHUBEPCAITBHBIX YICOHBIX TCHCTBHIA.

I'pynma 3amanuit — 1,2,3.- 3amaHusi 0a30BOTO YPOBHS CJOKHOCTH IO MPEAMETY
«Anrebpa»- pasmensl  «KBagpatmunas —¢dyHkums», «Pemenne  KBaapaTHBIX
ypaBHEHHU», «PerieHne KBaJpaTHBIX HEPABEHCTBY, «ApudMeThuecKkue IercTBUA
HaJl HATypaJIbHBIMM YHCIIAMH, C JECITUYHBIMU M OOBIKHOBEHHBIMU JPOOSIMU»,

«MeTtpurueckre cUCTEMBbI eIMHUL, «KBaIpaTHBIA KOPEHb U3 YHCIIAY.
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I'pynna 3aganuit —5- 3amaHue 0a30BOTO  YPOBHSL CIOXHOCTH IO MpPEAMETY
«["eometpusin- pazgensl  «MeTpUYECKHE COOTHOIICHHS B MPSIMOYTOJBHOM
TpeyrojibHUKE.», «CBOWCTBa MPSMOYTONBHOTO  TPEyroibHUKa», «CBOMCTBA

MPSAMOYTOJIbHUKA.
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[Inan KoMIIEKCHOM paboTBHI.

Ne Paspnen conepxanus OO0beKT OueHNBaHUsA bana Maxkcumaijb
3aaa i 0
4YTO NpoBepsieM HBbIH
— (4To mpoBepsiem) anI
1. | MeranpenmerHsie ymenus. [lo3zHaBarenbHbIe WNHTepnputupoBaTh TEKCTOBYIO HHPOPMALIUIO U 1
YV (oOuieyueOHsIe). IPEJICTaBISTh €€ B rpaduuecKkoM BHIE
2
[IpeameTHbIe ymMeHUs YMeHnue onpenensaTh CBOMCTBA KBaIpaTUUHON (pyHKINN
1o e€ rpaduky. YMeHue HHTepIpeTUpoBaTh rpaduku 1
3aBUCHUMOCTEN MEXly BeJIMUNHAMHU.
2 | Meranpenmernsie ymenusi: Oomeyuednsie YV/| | Mcronb3oBath popMyssl GU3NKH, TPUBEAECHHBIC B 1
(oMCK U BbIIENEHNE HEOOXO0AUMOM CIIPaBKE, HAWTH HEAOCTAIOIIKE YCIOBUS B OCHOBHOM
nHpopMarun) TEKCTE KOMIIJIEKCHON pabOThI
3
[IpenmeTHBIE yMEHUS Pemenne HEMOJHOTO KBAIPATHOTO YPAaBHEHUS 1
N3BreueHne KOpHs U3 Yucia 1
3 | MeranpeamerHsle ymenus. PerynarusHele, a Hcnonp30BaHne NaHHBIX, IPUBEAEHHBIX B 3aJaHUN, IJIS 1
MMEHHO: IOHUMAaThb [10CJIEJ0BATEIIBHOCTD COCTaBJICHUS KBaJPATHOTO HEPABEHCTBA.
neiictBuii. [lo3naBarenbubie YV /|
(0611eyueGHbIE), a UMEHHO: TIOMCK U BBLACICHUE OueHuBaTh peanbHOCTh OTBETA HA BOIIPOC 3aJa4H.
HE00X0 MO HHPOPMAITHH. 1 3
IIpenmeTHBIE yMEHNUS 1

Pemienne KBaJApaTHOT'O HEPABCHCTBA




MeranpenmerHbie ymenus: [lo3HaBaTenbHbIE
YV ]I (o6mieyueOHbIe), a MIMEHHO: TOUCK U
BBIZICTICHUE HEOOX0IMMOH HHpOpMaIu; padbora
¢ uH(pOpPMAIUCH, TPEICTABICHHON B Pa3HBIX
bopmax

MeranpenmeTtHeie ymeHus: [1o3HaBarenbHbIe
YV ]I (o0miey4yeOHbI€), @ UMEHHO: BEIOOD
HauOosiee YPEKTUBHBIX CLIOCOOOB peICHUS
3a]1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH.
[IpeameTHbIe ymMeHUs.

. UreHue yepTexa. YMEHHUE pacno3HaBaTh IJIOCKHUE
reoMeTpudeckre GUrypsl, pa3andaTh UX B3aUMHOE
PacroJIoKeHUE, apryMEHTUPOBATh CY)KJIEHUS,
UCIIOJIB3YSI OTIPE/IETICHHS], CBOMCTBA, IPU3HAKH.

Hcnonb3oBanue TpuroHoMeTpuyeckux GyHKIui B
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE WJIN UCIIOJIB30BAaHUE
CBOMCTB MPSIMOYT'OJIBHOTO TpeyrojabHuka. [lonarue
BbICOTHI. OmpesiesieHre U CBOICTBa MPSAMOYTOJIbHUKA.

5 | MeranpenmerHsle yMeHus : 00padboTka naHHbIx | PabGoTa ¢ rpadmkaMu, UHTEPIPUTUPOBATH TEKCTOBYIO
nH(}OpPMaLINIO U IPEJICTaBIATh €€ B Ipa)uueckoM BUJIE
Hrorn:
KonunyecTBo YpoBeHb yue6HOTO Ouenka
JOCTH)KEHUS

0amioB

0-5 He nocrur 6a3zoBoro ypoBHs | 2

6-9 bazoBblii ypoBeHb 3

10-12 [ToBbINIEHHBIH YPOBEHB 4

13-14 Bericokuil ypoBeHb 5

43




KommiiekcHoe 3ajaHue mo marteMaruke. 9xiace 1-oe mosayroaue

CocTraBieHHas HaMU HHCTPYKIUS 110 BBITTOJTHCHUIO KOMIIJIEKCHOM pa60TbI IIO3BOJJACT
AJTOPUTMHU3UPOBATE IPOUCCC OPraHru3aliv ACATCIbHOCTU IIKOJBbHUKOB I10

BBIIOJHEHUIO UMH KOMIIJICKCHOU pa6OTBI

[lenbro TaHHOTO KOMILIEKCHOTO 3aaHusl SBJISIETCS OIEHKA JOCTIKCHHUMN yJaluxcs
1o anredpe U reoMeTpuu 3a Kypc 1-ro nonyronaus 9 knacca. Bpems BbInosHeHus

pabotel 80 MUHYT.
WHCTpyKIUS IO BBITIOJTHEHHIO:

1. BuumarenbpHO HpO‘{I/ITaﬁ TCKCT, 06pa111a51 BHUMAHHUC Ha YUCJIOBBIC

JaHHBIC. BO3MO)KHO, OHU IIPUTOOATCA TeOe IMpHu pCIICHUU 3a1a4.

2. [lpouunTaii Bce 3a1aHMsl ¥ MPUCTYTMAM K BBIMOJHEHUIO HauboJliee, Ha TBOM

B3T'JIA 1, JIETKUX U3 HUX.

3. B Tex 3aJaHuigX, TAC Tpe6yeTc;1 3aIIucaTb TOJIBKO OTBCT, BCC

H€O6XOIII/IMBI€ BBIUMCJICHUS BBITIOJIHSIN HA YCPHOBHKC.

4. B HEKOTOPHIX 3aJJaHUSIX HEOOXOIMMO 3aIMCaTh HE TOJILKO peIieHre, HO

N OTBCT.

5. OTBeTHI W pelIeHMS 3alMChbiBail B CIEIUATIBHO OTBEIEHHOM JIJIsl 3TOTO

MCCTC.

6. Kaxxmoe 3amanne oleHUBASTCS ONPEASIEHHBIM KOJIUISCTBOM 0ajIIoB.



KommnekcHoe 3ananne nmo Mmarematuke s 9 kinacca 1-oe nomyroaue.

MeraTesibHble MalIMHBI M CTEHOOMTHBbIEe opyAusi. MeTaTejbHble MAaIIMHBI
NOSIBUJINCh B JpeBHUHE BpeMeHa. OHH SABJISJINCH NPOAYKTOM ONpeAe/IeHHON
3MOXM B Pa3BUTHH BOOPY:KeHHbIX cuj. Korna B MHOro4ucieHHBIX BOHHaX
PA3IMYHBIX IJIEMEH W HAPOJAOB HAYAJM NpUOeratb K YCTPOMCTBY yKpeIUIeHHI,
NOSIBUJIACH HEOOXOAMMOCTh pa3pyliaTh 3TH yKpemieHus. TpeGoBasnoch HalTH
Takoe opyaue (MallMHy), NPUMEHEHHE KOTOPOro IMO3BOJMJIO Obl pa3pyllIUTh
KPeNnoCcTHYI cTeHy. PemeHue 23Toil 3agauM mNpuBEJO0 K H300peTEHUIO
CIenHMaJbHBIX MeTaTeJbHbIX u CTEeHOOUTHBIX OpyAMii.

Haunbosiee NnpUMUTHBHBIM MeTATEJbHBIM CPeACTBOM ObliIa PyKa
yeJl0BeKa, a CHApsiAOM - KamMeHb. Ho KameHb, OpOIIEHHBIH PYKOW, JieTea Ha
He0O0JIbIIIOE PACCTOSIHUE W MMeJ He0oJbIIyl yaapHyw cuiy. HyxHo Obu1o
HAWTH  NpUCHOCO0JIeHHe, yCHJIHMBamIlee  MeTaTelbHOE
aeficTBUe PYKH.

IlepBbIM TakuM npucnocodseHneM Obl1a npama. [pama -

3TO NPUKpPeNJIeHHAass K MAaJjiKe BepeBOYHAs WJIM peMeHHasi
neTisl, B KOTOPYI0 BKJIAAbIBAJICA KaMeHb. BpollleHHBIH ¢ pa3Maxa npu NoMoIu
npamy KaMeHb JeTeJ Y:Ke 3HAYHUTEJbHO
Jajiblle, HeKeJld NP OpPOCAHMH PYKOH, H

HMeJ JAaJBHOCTH TMOoJiéTa mnpuMepHo 14,4

M. Cuenywomeil CcTynmeHbl0 B Pa3BUTHH

MeTaTeJIbHOI0 opyxKus ObLIO u3odpeTeHmne JyKa.
Jlyk ObLI [J0CTATOYHO CKOPOCTPEJbHBIM H 00JaJa] 0O0JbLIOH ISl TOrO

BpeMeHH JaJbHOCTHbI. Tak, HanpuMmep, rpeYecKui JyK

MyCKaJ cTpeJibl HA paccTosiHue 10 S00 m., a Typeukuii -

aake hi (1) 800 M.

K MeraTejbHBIM opyausiM OTHOCATCH 0a/IJIMCTBI U

KaTranyJbThbl.
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KaranynabThl uMean HaBecHYI0 TpaekTopuiw. Toiabko pblyar, npu
NMOMOIIM KOTOPOro OpPOCAJIUCh CHAPSAAbI, He OTTATHBAJICS Ha3ajd, KaK Yy
0aJIIMCTBI, 2 IPUBOAMWIICS B JIBUKEHUE TOPU3OHTAIBHBIMY IMMYYKAMHU CYX OKHJINH
B BEPTUKAJIBbHOI M0ockocTH. Takum o0pa3oM cHapsiji KaTamyJbThl He JeTell
npsiMo BIIEpe, a ONMHUCHIBAJI KPYTY1O TPAaeKTOPHIO

CkopocTtbh, ¢ KOTOPOH KaTamyJbThl Opocajiu CBOM

cHapsa, Obl1a mpuMepHo paBHa 110 m/c.

PacckasbiBasi mpo MeTaTe/ibHbIe MAIIMHBI HEJIb3sl 000MTH

BHUMAHMEM H TAaKHe OpPYyAHus JAPEBHOCTH, KAaK TapaHbI.
Nuorna, npm HAJIWYMH OCOOEHHO TPOYHBIX COOPYKEHUH, OALIHCTHI H
KATanyJabThl U UM TNOJA00HbIe MeTaTe/ibHble MAIIMHbLI He B COCTOSIHUU OBbLIU
Pa3pylIuTh KpenmocTHble cTeHbl. Torma mnpuMeHAIHNCh CHEeNHAJbHbIE
CTEHOOMTHBbIE MAIIUHBbI - "TapaHnsl'.

Tapanbl ycTpoeHbI elle NMpoie, 4eM OAJUIMCTHI U KATANYJbThl. JTO ObLIN

AJIHHHBIC KPEIIKHUE 6peBHa C METANIMYECKUMH

HAKOHCYHUKaAMMH.

IIo cBoeMy TeXHHM4YeCKOMY YCTPOHCTBY
MeTaTeJIbHbIe MAIIUHbI TaKKe SBJIAITCH
MPOTOTUIIAMM COBpPEMEHHBbIX opyamid.
Basucra co cBoell HACTUJILHOW TPaeKTOpPUel SBJIAETCA MPOOOPA30OM MYILIKH, A
KaTamnyJibTa - rayomubl.

s cBoero BpeMeHM MeTaTeJbHble MAIIUHbI FABJIAJIMCH J0CTATOYHO

TPO3HBIM OPY:KHEM.

3aganue Nel.

Ecnu HeonbITHBIN paTHUK KMHET KAMEHb BBEPX C BBICOTHI 1,5 MeTpoB (pocT
paTHHKA), IPHJIaB eMy Ha4aJIbHYI0 CKOpocTh 10M/c, To B 3TOM ciiy4ae BeicoTa h (M),
Ha KOTOPOM OyJeT HAaXOIUThCSl KaMEHb, €CTh KBaJ[paTUyHasl PYHKIUS BpeMEHU

nonéra t(c). Torma pynkmuto h=f(t) moxxHo onmucaTh Gopmysoi
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h=1,5+10t-5t?

1) Ha maHHBIX pUCYHKaX HalTH rpa)uK TPACKTOPUH MOJIETA KAMHS,
KUHYTOT'O HEOIBITHBIM PATHUKOM, YYUTHIBAsA TOT (PAKT, YTO KAMEHb

B3JIETEJI IPUMEPHO Ha 6,5 M U 1ociie ABYX CEKYHJ MOJIETA yrajl Ha

) b=
9 4

2 2
1 +(c) ! (e

“7_1 12 —4»1 72
1(e)
: bl
3) %)
7 hiq ‘ e,

47 =
_,] 22 T 72

-2

3emutro. (1 0as)

OTBET:

2) Kakoe Ha3Banue umeet nanHas kpuas? (1 6am)

3aganue Ne2

ONBITHBIN PAaTHUK 3HAN, YTO KaMEHb HAJI0 KH/IaTh HE pyKaMu, a IIPU OMOILH MpaIln

Y [OJ1 YTJIOM 45° 4ro obecneunBao MaKCHUMaJIbHYIO TaJIbHOCTH MOJIETAa KaMHSI.

(CrpaBka u3 Kypca pu3uKn: « MaKCUMalIbHAs TaIbHOCTH MOJETA Tea, OpOIIEHHOTO

T0J] YIJIOM K TOPU30HTY, JOCTUTaeTcs Mpu yrie BbuieTa, paBHoM 45° u onpesensercs
2
dbopmymoit S = l, rae g- ycKopeHue cBo6oHoro najaenus (g~ 10 m/c?), a v-
g
CKOPOCTb TeJay )

Haiigute ckopocTh, C KOTOPOM MONETUT KaMeHb, OPOIICHHBIN MTPU TTOMOIITH TPAIITH.

(3 6ana)

PEIIEHUE:
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3aganue Ne3

KaramynbpTa BRICTpEIMBacT KaMHU I0JT HEKOTOPBIM YIJIOM K TOPU30HTY. TpacKTopuio moséTa
o 2 1 4

KaMHS OT 3¢MJIK MOYKHO OIIHCaTh GOpMyIToi y=ax-+bX, rae az-m m™, b=1 - nocrosiHHBIE

napaMmeTpsl, a y- BbIcoTa KaMHs HaJl 3eMiél. Ha kakoM HauMeHbIlIeM paccTOSHUM (B METpax) OT
KpPEIOCTHOM CTEHBI BBICOTOM 8 METPOB HYHO PAclOJIOKUTh MAILIMHY, YTOObI KAMHU NPOJIETaNIN

HaJT CTCHOM Ha BbIcOTE 1M? (3 6aana)

PEIIEHUE:

OTBET:

3aganne Ned

[lepen BaMu reomeTpuyecKkasi MoJieib PacHoOOKEHUSI CTEHOOUTHOTO OPYIUS WIIH, IO IPYTOMY,
TapaHa Bo3Jie cTeH kpernoctu. [Ipu packaunBanuu 6peBHA €ro OTKIOHWIN OT MOJI0KECHHUS
paBHOBecus Ha 60°. Ha cKoJIbKO M3MEHHIACH BHICOTA OPEBHA 110 CPABHEHHIO C TIOJI0KEHHEM

paBHOBECHSI, €CJIM JUITMHA KperuieHust OpeBHa paBHa 7 M ? (3 6aJuia)

( IIOACKAa3Ka: BBINIOJIHUTE OOINOJIHHUTCIIBHBIC HOCTpOGHI/ISI)

|
/

PEIIEHUE:
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OTBET:

3amanue Ne5

B nocnennem 3a1aHny BCIOMHHAM CKa3Ku. Bee 3HAOT CKa3Ky O OJIOBSIHHOM COJIZATHKE M YEM OHa
3aKoHYMIaCch. OJOBSHHBIN COJATUK U TAHIIOBIIUIIA YIAJIH B TOPAIIMNA KaMUH. A Ha CIeAyrolee

YTPO B MOTYXIIUX YIJIAX HAUIM MAJIEHbKUN KyCOYEK 0JIOBA, 3aCTHIBIIMI B BUJIE CEPALA.

MosKeT 1 Ha caMoM Jiesie B OOBIYHOM Medw, TJe TeMIlepaTypa ropeHus apos pasHa 800-900°C,
OJIOBSIHHASI UTPYIIIKA MPEBPATUTCA B KOMOK U3 0J10Ba? OTBETHTE HA 3TOT BOMPOC, UCHOJIb3YS
rpacbm( HU3MCHCHUA TEMIICPATYPhI OJIOBA B 3aBUCUMOCTHU OT BPEMCHHU, a TaKIKC YUYUThIBasd

TeMIIepaTypy miaBjeHns onosa 260- 280°C. (3 6as1a)

( moacka3ka: Ha JaHHOM Tpaduke BbiaeneHsl Tpu nepuoja AB, BC, C/I. Onun U3 HUX - Iepruoj
IJIABJICHUS OJIOBA, IPYIOW - IIEPUOJ HAaIrPEBAHUS )KUIKOTO 0JIOBA, TPETHUI- IEPUOJ, HATPEBAHUS

TBEPJIOTO 0JIOBA.)

F
t,°C D
232 + B
200 C
o |
| | | .
0 Y I I I Tt MIH.
=30 |A 10 20 30
OTBET C
[TOACHEHUEM:
Ne Makcu
SANaHus | o b HbL IIpaBHIBLHBIN OTBET WM KPUTEPUH OLIEHHBAHUA

56



0aJL

Yuyammmcs BbIOpaH oTBeT noa uugpoii 1) 1 6ana

Yka3aHo Ha3BaHMe KPUBOH «mapadoJia» 1 6ana

3anucano Bpipaxkenne U’ =S * | M cocTaBJIeHO
KBajipaTHoe ypaBHenue U’ =144%10 1 oana

Pemeno HemoJiHOe KBaJIpaTHOC YPaAaBHCHHUE

U?=14,4%10

U= im 1 6aaa
OtBer: 12wm/c 1 6ann
BepHo cocTaB/ieHO HEPABEHCTBO — & x?+x>9 1 6auan
Pemenue HepaBencTBa x <[10;90] 1 6ann

OtBerT: 10 m 1 6ana

BI)IHOJIHeHbI JAOMOJHUTCIIbHBIC HOCTpOCHI/Iﬂ Ha qepTeme 1
0aJ11

HUcnonb30BaHne TPUTOHOMETPUYECKUX (DYHKIIMI MJIM CBOMCTB

NPAMOYI0JbHOI0 TPEYTr0JIbHHUKA. 1 6ana
OtBer: 3,5™M 1 6aax
nepuoJ HarpeBaHusi TBEpaoro oioba AB 1 6ana
miasjgenns onoa BC 1 6aan

NepuoJ HarpeBaHus s;kuakoro ojaosa CJII 1 6ana

OTBeT: MOXKeT
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