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Pabouas mporpamma muctumiuael OOJ[.11 MartemaTtuka paspaboraHa B
cootBetrcTBUM OI'OC COO (mpuka3z MunoOpuayku Poccuu ot 28 despans 2014 r.
Ne 139)

[Iporpamma opueHTHpOBaHa HA YYCOHUKHU:

II.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u ap. Marematuka . anrebpa u
Hayaja MaTeMaTH4YeCKOro  aHajuu3a, reomeTpus: Anrebpa U Hayaia
MatemaTudeckoro ananuza. 10 - 11 kmaccel: yaeOHHK AJ1s1 00111e00pa3oBaTeIbHbIX
opraHu3anuii: 6a30BeIid U yriayoiaeHHbId ypoBeHb/ [II.A.Amumos, FO.M.Konsrun u
np. — 8-e uzn. — M.: [Ipocsemenne 2020

JI.C.Artanacsn, B.®.byty308B, C.b.Kagomies, JI.C.Kucenépa, 3.1 .Ilo3HsK.
I'eomeTpus.10 — 11 kmacCel: yueOHUK U1 00111€00pa30BaTeIbHBIX OPraHU3aIIHIA:
6a30BbIi 1 podunbHBI ypoBHU/JI.C.ATanacsH, B.®.byty308, C.b.Kagomiies u
ap.— 23-e u3a. — M.: [Ipocsemenne, 2016

Oowan xapakmepucmuxa y4eOHou OUCUUNIUHbL

B coorBerctBun ¢ mnpuHsATod KoHienuuen pa3BUTHS MaTeMaTHYECKOIO
oOpazoBanus B Poccuiickoil denepanuu, MaTeMaTH4ecKoe 00pa30BaHUE PELIAET, B
YaCTHOCTH, CIAEAYIOIINE KIIFOUEBBIC 3a/1aUN:

—  «IPEOCTaBIIATh KaXAOMYy OOYyYarolieMycsi BO3MOKHOCTh JOCTH)KEHUS
YPOBHSI MaTEMAaTHUYECKUX 3HAHUU, HEOOXOAMMOrO i AajbHEHIEH YCHEIHON
’KM3HU B OOIIECTBEY;

—  «o0ecrieunBaTh  HEOOXOAMMOE  CTPAHE  YHUCJIO  BBIMTYCKHHUKOB,
MaTeMaTU4ecKass IOJrOTOBKAa KOTOPBIX JIOCTaTOYHA JJis  IPOJOJHKEHUS
o0pa30BaHUsI B PA3IMYHBIX HANPABICHUSX W JUJISI MPAKTHUYECKOM JESTEIBHOCTH,
BKJIIOYAsl TIPEMNOJ/IaBaHNEe MaTEMaTUKH, MaTEMaTUYECKUE MCCIEI0OBaHusA, padoTy B
cdhepe nHPOPMAIIMOHHBIX TEXHOJIOTUM U JP.»;

—  «B OCHOBHOM OOIIEM M CpeJaHEM O0OIIeM O00pa30BaHHHM HEOOXOIUMO
MPEAYCMOTPETh TOJATOTOBKY OOYYAIOIIMXCS B COOTBETCTBHHM C UX 3alpocaMu K
YPOBHIO MIOJIFOTOBKH B c(hepe MaTEMATUUECKOTO 00Pa30BAHUS.

COOTBETCTBEHHO, BBIJICTSAIOTCS TPU HampaBieHUs TPeOOBaHUI K pe3yibTaTaM
MaTEMaTUYeCKOro 00pa3OBaHMS:

1) TIpPaKTHKO-OPHEHTHPOBAHHOEC MaTeMaTHYCCKOE 00pa3oBaHue (MaTeMaTHKa
JUTSL JKU3HM);

2) MareMaTHKa JUIsl CTIOJIb30BaHUS B IPOECCHU;

3) TBOpUYECKOE HAMpaBJICHUE, HAa KOTOPOE HAICICHbl TE OO0YyYaroIuecs,
KOTOpbIE TUTAHUPYIOT 3aHUMAThCS TBOPUYECKOW W HUCCIIEN0BATEILCKONW paboToi B
00JacTH MaTeMaTUKH, (GU3UKHU, SKOHOMUKU U JPYTUX 00JIaCTAX.

[leam ocBoeHus mporpaMmbl 6A30BOTO YPOBHS — OOECIEYEHUE BO3MOKHOCTHU
WCMOJIb30BaHUs MATEMATUYECKUX 3HAHUKA W YMEHHM B MOBCEIHEBHOW KU3HU U
BO3MOYKHOCTH YCIEIIHOTO TMPOJIOJDKCHUST 00pa30BaHUS IO CHEIUATBHOCTIM, HE
CBSI3aHHBIM C NMPUKIAJHBIM UCIOJIH30BAHUEM MAaTEMAaTUKH.

OO6yuaronuecs, OCYHIECTBISAIONIME 00ydeHHe Ha 0a30BOM YpPOBHE, JOJKHBI
OCBOUTH OOIIME MaTEeMaTHYEeCKWE YMEHHs, HEOOXOAUMBbIE IS JKU3HU B
COBPEMEHHOM OOILIECTBE; BMECTE C TEM OHHU MOJYyYalOT BO3MOKHOCTb H3YYHTh



npeaMeT TayOxke, ¢ TeM 4YTOObl B JajbHEHIIEM MpH HEOOXOAWMOCTH H3y4aTh
MaTEMaTHUKYy Ul TPO(ECCHOHANIBHOTO IPUMEHEHUSI.

[Ipy wu3ydyeHMH MaTeMaTUKU Ha YIIyOJEHHOM YPOBHE MPEAbABIAIOTCA
TpeOOBaHUs, COOTBETCTBYIOILINE HaIIPaBJICHUIO «MaTeMaTHhKa IUIS
npo(heCCUOHATIBHON JEATENIBHOCTH»; BMECTE C TEM OOydYarolMics IOJIy4aeTr
BO3MOXKHOCTh HM3YYHMTh MaT€MAaTHKy Ha ropas3io 0ojee BBICOKOM YPOBHE, UTO
co3zacT GyHIaMEHT JUJIs JaJbHEHMIIEro Cepbe3HOr0 U3YyUEHHs] MATEMAaTUKH B BY3€.

[Ipy wu3ydyeHun wmareMaTUKd OONBIIOE BHUMAHHUE YJEISICTCS PAa3BUTHIO
KOMMYHHUKATHBHBIX yMEHUN ((pOpMynHpoBaTh, apryMEHTUPOBATh U KPUTHKOBATD),
(OpMHUPOBAHNIO OCHOB JIOTUYECKOTO MBIIUICHUS B YaCTH MPOBEPKH UCTUHHOCTH U
JIO’KHOCTH YTBEPKJICHHUM, MOCTPOEHUS INPHUMEPOB M KOHTPIPUMEPOB, LENOYEK
YTBepXKACHUM, (QOPMYIMPOBKH OTPHUIIAHUNA, a TaKkKe HEOOXOIUMBIX U
JIOCTAaTOYHBIX YCJIOBUH. B 3aBUCHMMOCTH OT YpOBHA MNpOrpamMMmbl OOJIbLIE WIIU
MEHBIIIE BHUMAHUS yIEISeTCsl YMEHHUIO paboTaTh IO aJIfOPUTMY, METO/1aM IOUCKa
aJITOpUTMa U ONPEIENICHUIO T'PaHUll MPUMEHUMOCTH alroputMoB. TpeOoBaHus,
copMynupoBaHHble B pazzaene «['eomerpus», B OOJbIIEH CTENEHU OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTaBICHUM M TpaUUecKUX METOAOB, YEM K
(opMaIbHOMY OIUCAHUIO CTEPEOMETPUUECKHUX (DAKTOB.

ba3oBblil ypoBeHb

Anzebpa u nauana ananuza

[lenble m pauroHanbHble uKcaa. [lelicTBUTENbHBIE uncna. Pemenne 3agad ¢
WCIIOJIb30BAaHUEM CBOMCTB CTENEHEW M KOpPHEW, MHOTOWIECHOB, MPeoOpa3oBaHUI
MHOTOWICHOB U JPOOHO-PAIMOHATBHBIX BBIPAKEHUH.

Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. CTeneHb ¢ paluoHaIbHBIM
Y JICUCTBUTEJBHBIM I10KA3aTEJIEM, CBOMCTBA CTEIICHH.

CrenenHast pyHKIMS U ee cBoMcTBa U rpaduk. Bzaumuo oOpaTHbie (PyHKIIMH.
PaBHOCHIIBbHBIE ypaBHEHUS U HEpaBEHCTBA. MppalnoHaibHbIe YpaBHEHUS.

[Toka3zaTenbHast pyHKIUA U ee cBOMCTBA U rpaduk. [lokazaTenbHble ypaBHEHHUS
1 HepaBeHCTBa. CHCTEMbI TOKA3aTeNIbHbIX YPAaBHEHUN U HEPABEHCTB.

Jlorapudm uwmcna, cBoiicTBa Jsorapudma. JlecsiTuuHbIE W HATypaJibHbIE
norapudmel. [IpeobpazoBanue norapudmudeckux BeipaxxeHui. Jlorapudpmudeckas
dbyHKIUS U ee cBoicTBa U rpaduk. Jlorapudmudeckrne ypaBHEHUS U HEPABEHCTBA.

Pagnannas mepa yria. I[IoBOpoT TOUkM BOKpYr Hauana koopauHar. CuHYC,
KOCHUHYC, TAHT€HC, KOTAHI'€HC MPOM3BOJILHOIO yria. 3HaKW CHUHYyca, KOCUHYCa U
TaHreHca. OCHOBHO€ TPUTOHOMETPUUYECKOE TOXKJIECTBO M CIEICTBHUSI M3 HETO.
3nadeHus TpuroHomeTpuuecknx ¢ynknui s yrinos 0°, 30°, 45°, 60°, 90°, 180°,
270°. (0, E, E,E, z pan). CuHyC, KOCUHYC U TaHI€HC YTJIOB 00 U —0.. DOpMYJIbI

6 4 3 2
cioxeHus1, GopMysbl puBeeHus, Gopmyisl ABoiHOro yria. CyMMa U pa3HOCTb
CHUHYCOB, CyMMa U pa3HOCTb KOCHHYCOB.



APKKOCHHYC, ApKCUHYC, ApKTaHIEHC yucia. [Ipocrenmme
TPUTOHOMETPUUYECKUE YypaBHEHMS. PellleHne TPUrOHOMETPUYECKUX YPaBHEHH.

Tpuronomerpudeckue Gpyuakmum Yy = Sin X, Y = €C0S X, Y = tg X, y = ctg X.
CBoiicTBa ¥ rpaUKu TPUTOHOMETPUUECKUX (DYHKIIUH.

[IpownsBoHAas. [IpownsBoaHas CTEIIEHHOM byHKINN. [IpaBuia
mudepennupoBanus. [IponsBoansie sneMeHTapHbIXx (QyHkuuid. KacarenmpHas k
rpaduky ¢pyHkiuu. 'eomerpudeckuii v GU3MUECKUNA CMBICT TPOU3BOTHOM.

Bospactanne u yObiBanue ¢yHKUuMU. Toukw sKcTpemMyMmMa (MakcUMyMmMa W
MuHUMyMa). MccrnenoBaHue 3JIEMEHTapHbIX (QYHKIMH HAa TOYKM 3KCTPEMYyMA,
HauOosbllIee U HauMeHbllee 3HaueHne QpyHkuuu. [loctpoenne rpadukos GpyHkumi
C IIOMOUIBIO ITPOU3BOJAHBIX.

[lepBooOpaznas.  IlpaBuna  HaxoxaeHus  nepBooOpasHbix.  [lmomans
KPHUBOJIMHEMHOM Tpamneuuu U UHTerpal. Beramciienue mHTerpanos. BeruucieHue
IJTONIAJIEH C TIOMOIIBIO HHTETpaa.

Pemienne 3amad Ha nOBWKEHHWE, HA CMECH, CIUIABbl M KOHLEHTPALHIO C
IIOMOILBIO JINHEWHBIX U KBAJPATHBIX YPABHEHU U UX CHCTEM.

T'eomempusn

Touka, mpsiMasg W IUIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHM H
CJIEICTBUS U3 HUX.

[TapannenbHOCTh MPSIMBIX, NPSAMOW M INIOCKOCTH. B3anMHOE pacnosioxeHue
MPSAMBIX H IUIOCKOCTEM B TMPOCTPAHCTBE. YTOJ MEKAY ABYMS MPSMbBIMH.
[TapaiutennbHOCTH IWIOCKOCTEN. TeTpasap U napasuienenunes.

[lepneHauKyISIPHOCTD MPSMOM M IJIOCKOCTH. lleprieHauKkyssp M HaKJIOHHBIE.
Yron Mexay mnpsAMOM M IUIOCKOCTHIO. JIByrpanHbeld yroy. Teopema o Tpex
NeprneHauKysipax.  lIlepnenaukyisspHOCTs  MIOCKOCTEW.  [IpAMOYronbHbIN
napasuienenunes,. CBOWCTBA MPAMOYTOJIBHOIO MApAJIIEIETUIIEA.

[Tonsitue mHororpanHuka. [Ipusma, niuomaas NTOBEPXHOCTH U 0ObEM MPU3MBI.
[Tupamuaa, miomaab NOBEPXHOCTU U 00beM nupaMuibl. [IpaBunibHas u yceueHHas
nupamuia. [IpaBuiibHbIE MHOTOIPAHHUKH.

[Munuaap, mIomaab TMOBEPXHOCTH W 00BbeM nuiuHApa. KoHyc, momaas
noBepxHocTu u 00bem koHyca. Cdepa m map, ypaBHenue chepol. [lmomans
MOBEPXHOCTH chephl, 00bEM IIapa v ero YacTeu.

[lonatne BekTOopa B mnpocTpaHcTBe. (CIIOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yncio. KoMIiaHapHbIE BEKTOPBI.

KoopauHaTel TOYKM M KOOpAMHATHI BeKTOpa. CKaISIpHOE IPOU3BEACHUE
BEKTOPOB.

Koméuuamopuka, 6EPOAMHOCMb U cCmamucmuKa.



[IpaBuno mpowusBeneHus. llepectaHoBKM, pasMelIeHUs U COYETaHHsS. buHOM
Herotona. CoOblTusi U uX KOMOMHANMU. BeposaTHOCTb COOBITHS, CIOXEHUE
BeposiTHocTel. He3aBucumbie COOBITHS, YMHOXEHUE BeposTHOCTeH. CiydaiiHble
BEJMYMHBI U MEpHI pazdopoca.

Mecmo yueoHoll Oucyuniunl 6 yueOHOM niane

B cootBerctBue ¢ VII aucrunmuna OO/I.11 MaTtematnka paccuuTana Ha 269
gyac B roa. 304 — jexkuuu, ypokd, 44 — mpakTAYecKkue 3aHaATus, 235 4 —
caMocCTosITeIbHas paboTa

Ilnanupyemsie pe3yabTaThl 00y4YCeHUSs
B pesynbrate wu3ydeHus ydeOHOM AMCHMIUIMHBI MaTtemaThka Ha YpPOBHE

CpeaHero oo1iero oopa3oBaHus:
OOvyaronmiicsa Ha 0a30BOM YPOBHE HAVUUTCS:

Anzebpa u nauana ananuza

Yucna u evipasricenus

OnepupoBatTh MOHATUSIMU:

—  LeJoe YHCIIO, JCIMMOCTb YHCEN, OOBIKHOBEHHas Ipo0b, ecATUYHAs
JpoOb, pallMOHAIBHOE YUCIIO, MPUOIMKEHHOE 3HAUEHUE YUCTIA,;

—  omepupoBath Ha 0a30BOM YypOBHE TMOHATUSIMU: JiorapupM YHUCIa,
TPUTOHOMETPHUUECKAss OKPY>KHOCTh, TpaJyCHass Mepa yria, BeJIUYMHA YIJIa,
3aIaHHOTO TOYKOM Ha TPUTOHOMETPUUECKON OKPY>KHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT€HC YTJI0B, UMEIOIINX MPOU3BOIBHYIO BEJIMUKUHY;

—  BBINOJIHATh apudMeTHyeckue ACHUCTBUS C ILEJIbIMU U pPAllMOHATBHBIMU
YUCIIAMU;

—  BBINIOJIHATH HECIOXKHBIE TPEOOpa30oBaHUsI YHMCIOBBIX  BBIPAKECHUN,
CoJIep KaIluX CTENIEHU YHUCe, JIN00 KOPHU U3 YKCE, IN0O0 JTorapudMbl YHCEIT;

—  CpaBHHUBATh pallMOHAIBHBIC YUCIIA MEXKIY COOOI;

—  OLICHMBATh U CPaBHHUBATh C PAlIMOHAIBHBIMU YWCIAMH 3HAYEHUS LEIbIX
CTETNIEHEH uuces, KOpHEeH HaTypajdbHOM CTENEeHU M3 4Yucen, JorapudMoB Uucell B
MPOCTBIX CIyYasx;

—  OIICHUBATh 3HAKU CHUHYCA, KOCHHYCA, TAHIE€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB;

B noBceiHeBHOM KU3HU U TIPU U3YUYEHUM JIPYTUX YUECOHBIX MPEIMETOB:

—  BBINOJIHATH BBIYUCIICHUS NPU PEIICHUH 3a/1a4 MPAKTUYECKOTO XapaKTepa;

—  BBINOJIHATH  MPAKTUYECKUE  pacueTbl €  KCIOJIb30BAaHUEM  IIPHU
HEO0OXOJIMMOCTH CIPABOYHBIX MATEPUATIOB U BHIYUCIUTEILHBIX YCTPOUCTB;

—  COOTHOCUTHh  pEAJIbHbIC€  BEJIUYMHBI,  XAPAKTEPUCTUKH  OOBEKTOB
OKPY’KAIOIIEr0 MUPA C UX KOHKPETHBIMU YUCJIOBBIMU 3HAYCHUSIMU,

—  HCIONB30BaTh METOJbl OKPYIJICHUS, MPUOMKEHUS W TPUKUAKUA TPU
pELIEHNU MPAKTUYECKHUX 3a7a4 MOBCEAHEBHON KU3HU.



Ypaeueuuﬂ U Hepaeencmea

—  pemarp Jjorapudmuueckue ypaBHenuss Buma log, (bx + ¢) = d m
pocTeiiire HepaBeHcTBa Bua 10gx<d;
—  peuwars IOKasaTenbHble ypaBHeHms, Buma a = d (rme d MoXHO

NpEJCTaBUTh B BUJC CTCIIEHW C OCHOBAHHMEM &) M IPOCTEHIIINe HepaBEHCTBA BUIA
a’<d (rme d MOKHO IIPEACTABUTH B BUJIE CTEIICHH C OCHOBAHHUEM a);

—  pemiaTh HppaIMOHAIbHBIC YPAaBHCHHMS,

—  TPHUBOIMTH HECKOJIBKO IPUMEPOB KOpHEI IPOCTEHIIETO
TPUTOHOMETPHUYECCKOIO YPAaBHCHHUS BUIA: SinX = @, COS X = a, tgx = a,ctgx = a, rue a
— TabJMYHOE 3HAYCHNUE COOTBETCTBYIOIICH TPUTOHOMETPUIECKOM (DYHKIIHH.

B noBceIHEBHOM JKU3HU M [IPH U3YUYECHUH IPYTUX MPEIMETOB:

COCTAaBJIATh W pEIIaTh YpPaBHCHHS M CHCTEMbl YPaBHEHUH MpU PEIICHUH
HCCIIOJKHBIX MPAKTHUYCCKUX 3a/1ad.

Dynkyuu

—  OmnepupoBarb Ha 0a30BOM YpPOBHE IMOHSATHUSAMH: 3aBUCUMOCThH BEJIMYUH,
(GyHKIUS, apryMEHT U 3HaueHUE (YHKIMH, 00JacTh ONPEAENICHUS U MHOKECTBO
3HaueHUU (yHKIMHU, rpaduK 3aBUCUMOCTH, Tpaduk (yHKIMH, HYIH (QYHKIUH,
IPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pacTaHME Ha YHCIOBOM IPOMEXYTKE,
yObIBaHUE Ha YHCJIOBOM IPOMEXKYTKE, HAaMOOJbIIEe M HAUMEHbIIEEC 3HAUCHUE
(GYHKIIMM HA YUCIIOBOM MIPOMEXKYTKE, IEpHOJUIEcKast PyHKLMS, IEPUOL;

— omepupoBaTh Ha  0a30BOM  YpPOBHE  TMOHSTHSIMU:  CTEIEHHAf,
jgorapupMUYecKas 1 nokazarenabHas (QyHKIHUN, TPUTOHOMETPUYECKHE (PYHKIUY;

—  pacno3HaBaTh  rpaduKd  3JEMEHTapHbIX  (QYHKLIMI:  CTENEHHOMH,
JorapuMUYECKON U TTOKA3aTeNbHON (PYHKIIUN, TPUTOHOMETPUYECKUX (YHKIIUIA;

—  COOTHOCUTh  TpadUKu  dDJEMEHTapHBIX  (QYHKIUNA:  CTEIICHHOMH,
Jorapu(pMUYECKON U MOKa3aTeabHON (PYHKIMI, TPUTOHOMETPUUECKUX (DYHKIIHIA ¢
bopmynamu, KOTOPIMHU OHU 3a/1aHBbI;

—  HaxoauTh no rpaduky NpuUOIMHKEHHO 3HAYEHUs (PYHKUMU B 3aJaHHBIX
TOUKaX;

—  ompenensaTh O TrpaguKy cBoicTBa (GYHKIMHM (HYIH, HPOMEXYTKU
3HAKOIIOCTOSIHCTBA, MPOMEXYTKM MOHOTOHHOCTH, HAuOOJbIINE W HaUMEHbIINE
3HAYECHUS U T.IL.);

—  CTpOUTh 3CKU3 Tpaduka (QPYHKIMH, yIOBIETBOPSIOUIEH NPUBEIECHHOMY
Ha0opy ycioBui (IPOMEXKYTKH BO3pacTaHus / yObIBaHUsI, 3HaUY€HUE (PYHKIIMH B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B moBceTHEBHOM XKU3HU U MTPHU U3YUCHUH IPYTHX PEIMETOB:

— ompenensaTh 1no rpadpukaM  CBOMCTBa pealbHBIX MPOLIECCOB U
3aBHCUMOCTEH (HanOOJbIINe U HaUMEHbIINE 3HAUCHUS, TPOMEXKYTKH BO3PACTAHUS
U yOBbIBaHUSI, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

—  HHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE€ KOHKPETHOM MNPAKTUYECKOU
CUTYaIUH.

Inemenmol MamemamuyecKko20 AHAU3A



—  OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU: MPOU3BOAHAS (PYHKIUU B
TOUKe, KacaTelbHasl K rpapuKy pyHKIHNH, TPOU3BOAHAS (PYHKIINH;

—  OIpeleNsITh 3HaYCHUE MPOU3BOJHONW (YHKIIMM B TOUKE 110 U300paKEHUIO
KacaTelbHOM K rpaduKy, MPOBEACHHOMN B 3TOM TOUKE;

—  pemarbh HECIOXHBIE 33Ja4d Ha INPUMEHEHHE CBSA3HM  MEXKIY
IPOMEXYTKaMU MOHOTOHHOCTH M TOUYKaMH JKCTpeMyMa (YHKUWH, C OJHOMN
CTOPOHBI, U IPOMEKYTKaMH 3HAKOIOCTOSHCTBA M HYJISIMU IIPOM3BOJHOM 3TOU
(GYHKITUU — C IPYTOM.

B noBceTHEBHOM KU3HU U IIPU U3YYECHHUH JPYTUX IIPEIMETOB!

—  [OAb3ysCh TpauKaMu, CpPaBHUBATh CKOPOCTU BoO3pacTaHus (pocTa,
MOBBIIICHUSI, YBEJIUUCHUS U T.I.) WU CKOPOCTH YOBIBaHMSI (T1aJeHUs, CHIKEHUS,
YMEHBUIEHUS U T.I1.) BEIUYHH B PEaJbHBIX MTPOLIECCAX;

—  COOTHOCUTh TpaUKHd peajbHbIX NPOLUECCOB M 3aBHUCHUMOCTEH C HUX
ONMMCAHUSMU, BKJIIOYAIOIIMMU XAPAKTEPUCTUKH CKOPOCTH HU3MEHEHUs (OBICTpbIN
POCT, TUIaBHOE OHMKEHUE U T.I1.);

—  HCIOJb30BaTh IpaMKU pPeabHBIX IMPOLECCOB ISl PELICHUS] HECIOKHBIX
OPUKIAJHBIX 3aJady, B TOM 4YHCIE ONpenenss Mo rpaduky CKOpocTb Xona
rporecca.

Teopus eepoamnocmeit u CMAMUCMUKA, 102UKA U KOMOUHAMOPUKA

—  OmepupoBaTh  OCHOBHBIMH  OIUCATENbHBIMH  XapaKTEPUCTHUKAMHU
YUCIIOBOTO Habopa: cpenHee apudmerhueckoe, MeauaHa, HauOojblee U
HaWMEHBIIIee 3HAYCHUS;

—  OmepUpOBaTh MOHATHUSAMU: YACTOTA M BEPOSATHOCTH COOBITHUS, CITydalHBIN
BBIOOP, OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU;

—  BBIYHCIATH BEPOSTHOCTH COOBITHII HA OCHOBE TOJICYETA YHUCIIA UCXOIOB.

B moBcemHeBHOM XKU3HU U TIPU U3YUYCHUH JPYTUX MPEIMETOB:

—  OIICHWBATh M CPAaBHHMBATh B MPOCTBHIX CIIy4asX BEPOATHOCTH COOBITHHA B
pEabHOM )KU3HU;

—  YHTaTh, COIOCTAaBJATh, CPaBHUBATh, HWHTECPIPETUPOBATH B IMPOCTHIX
Clly4asiXx peaJibHble JaHHbIe, NPEJICTAaBICHHbIE B BHUJIE TaOJHIl, JUATPaAMM,
rpaduKoB.

T'eomempusn

—  OnmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATUSIMU: TOYKA, MpsMas,
IJIOCKOCTh B MPOCTPAHCTBE, MAPAUIENbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX U
IIOCKOCTEH;

—  pacrno3HaBaTh OCHOBHBIE BHJBl MHOTOTPAaHHUKOB (IIpH3Ma, MHPaMHUJA,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo);

—  u3o0paxkaTh u3ydaemble (UTYpPHl OT PYKH M C IMPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB;

—  jaenath (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0ObEMHBIX
¢buryp: BUJI cBEpXY, COOKY, CHU3Y;



—  u3BJEKaTh MWHGOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHUX
¢urypax, NpeACTaBICHHYIO Ha YepTeXaxX U PUCYHKaX;

—  npuMeHsATh Teopemy Iludaropa mnpu  BBIYMCIEHHMH  3JIEMEHTOB
CTepEOMETPUUECKHX Uryp;

—  pacmo3HaBaTh OCHOBHBIE BUBI T€J BpallleHus (KOHyC, IMIUHAP, chepa u
map);

—  HaxoauTh OOBEMBI U  IUIOWAAM  IOBEPXHOCTEH  MPOCTEHIIMX
MHOTOTPaHHUKOB U TEJI BPAIICHUs ¢ IPUMEHEHUEM (POpMYIL.

B noBceiHEBHOM )KM3HU U ITPU U3YUEHUH JPYTUX IPEIMETOB:

—  COOTHOCUTb aOCTpaKTHbIE TI'€OMETPUYECKHE TMOHATHA U (aKThl C
peallbHBIMH KU3HEHHBIMH 00bEKTaMU U CUTYaIUSIMU;

—  HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYD A
pELIeHUs TUIIOBBIX 3a/1a4 MPAKTUYECKOTO COACPKAHMUS;

—  COOTHOCUTH IUIOIIAJM IOBEPXHOCTEW Tel OAMHAKOBOM  (POpMbI
Pa3IMYHOTO pa3Mepa;

—  COOTHOCHUTb 00BEMBI COCYJIOB OJJUHAKOBOU (DOPMBI pa3InYHOIO pa3Mepa;

OLIEHWBATh (OPMY MPABHILHOTO MHOTOTPaHHHKA IOCIJIE CIIHIOB, CPE3OB U T.II.
(ompenmensTh ~ KOJMYECTBO  BEpIIMH, pedep W  TpaHed  MOJyYEHHBIX
MHOTOTPaHHHUKOB).

Bexmopuvt u koopounamot 6 npocmpancmee

—  OmnepupoBarh Ha 60a30BOM YpPOBHE IMOHSITUEM JIEKAPTOBBI KOOPJUHATHI B
MIPOCTPAHCTBE;

—  HAXOQuUTh  KOOPAMHATBHI  BEPIIMH Ky0a W  MPSAMOYTOJHHOTO
napasuiesIenunena

OoOvyyarommiics Ha 0a30BOM YPOBHE MMOJIYYUT BO3MOKHOCTH HAVUUTHCH .

Yucna u evipasricenus

—  omepupoBaTh Ha 0a30BOM ypOBHE IMOHATHSAMH: JorapudM dYHCIa,
TPUTOHOMETPHUYECKAas OKPYKHOCThb, TIpaJycHas Mepa yIJa, BeJIWYMHa YyIJIa,
3aJJaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT'€HC YIJIOB, UMEIOIINX TPOU3BOJIbHYIO BEJIUYHHY;

—  BBINOJIHATH apu(MeTHUYeCKHe ACHCTBHSA C IEJIBIMU M PAllMOHATBHBIMHU
YHCIaAMU,

—  BBINOJIHATH HECJOXKHBIE MPEeoOpa30BaHMSI YKCIIOBBIX  BbIPaXKEHU,
COJIEpIKaIllMX CTENEeHH YUCEI, MO0 KOPHH U3 YUCe, JIMOO JorapudMbl Yncel;

—  CpaBHHUBAaTh pallMOHAIBHBIE YHCIIAa MEXITY COOOI;

—  OIICHUBATh U CPaBHUBATH C PAlIMOHAJIBHBIMM YUCJIAMU 3HAYCHUS IIEJIBIX
CTEIMeHEW 4uces, KOPHEeW HaTypaJbHOM CTENEHU U3 YMCell, JorapudMoB yuces B
MPOCTBIX CIyYasx;

—  OILICHMBATh 3HAKU CHUHYCA, KOCUHYCA, TAHI€HCA, KOTAHT'€HCA KOHKPETHBIX
VTJIOB;

B moBcenHeBHOM KU3HU U TIPU U3YUYCHHUH JIPYTUX YICOHBIX MPEIMETOB:



- BBIIIOJIHATH BBIYMCIICHUA IIPU PCHICHUN 3a71a4 IIPAKTHYCCKOTO XapakKkTepa,

- BBIIIOJIHATD IMPAKTUYCCKUC PacuCThI C HCIIOJIB30BaAHUCM IIpu
HCO6XO,ZIHMOCTI/I CIIPABOYHBIX MAaTCPHUAJIOB U BBIYUCIIUTCIIbHBIX YCTpOﬁCTB;

- COOTHOCHUTD PCAJIBHBIC BCJINYHHEI, XAPAKTCPHUCTHUKHU 00BEKTOB
OKPYKaromero Mupa ¢ X KOHKpCTHBIMH YU CJIOBBIMU 3HAUYCHUAMU,

- HCIIOJIB30BATh MCTOIbI OKPYIJICHUA, HpI/I6JII/I}KeHI/I51 U TIPUKHUOKU IIPpH
PCIICHUU IIPAKTHYCCKHUX 3a1a4 HOBCCI[HCBHOﬁ KHN3HHU.

Ypaenenusa u nepasencmea

—  Pemath pannoHanbHble, TOKa3aTEIbHbIE U JIOTAPU(DMUUECKUE YPABHECHHUS
M HEPABEHCTBA, MPOCTEUIINE HPPALUOHAIBHBIE W  TPUTOHOMETPUYECKUE
ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

—  HWCIOJb30BaTh METOJbI PEIICHUS ypaBHEHWH: MPUBEACHUE K BHUIY
«ITPOM3BEICHUE PABHO HYJIIO» WJIA «YACTHOE PABHO HYIIIO», 3aMEHA IEPEMEHHBIX;

—  HCIOJIb30BaTh METOJI HHTEPBAJIOB JJISl PEIICHUS] HEPABECHCTB;

—  n“300pakaTh Ha TPUTOHOMETPUUYECKON OKPYKHOCTU MHOYKECTBO PEIICHUI
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUI U HEPABEHCTB;

—  BBINOJHATH OTOOP KOpPHEM ypaBHEHHH WM peElIeHUH HEpPaBEHCTB B
COOTBETCTBUM C JIONIOJHUTEIIbHBIMU YCIOBUSIMU U OTPAHUYCHUSIMU.

B noBceiHeBHOM XU3HU U TIPU U3YYSHHUH IPYTUX YICOHBIX MTPEIMETOB:

—  COCTaBJISITh W pEIIaTh ypaBHEHWS, CUCTEMbl YPABHEHHUM U HEPABECHCTBA
MIPU PEIICHUU 33/1a4 JPYTUX y4eOHBIX MIPEAMETOB;

—  WCIOJB30BAaTh YPAaBHECHUSI W HEPABEHCTBA JUII IOCTPOEHUS H
WCCJIEIOBAHUS MTPOCTEUIINX MATEMATHUYECKUX MOJECIIEU peajbHbIX CUTyallMd WU
MPUKJIAHBIX 3a7a4;

YMETh  MHTEPIPETUPOBATH  IMOJYYECHHBIM TIpU  PELUICHUHA  YpPABHEHHS,
HEpaBEHCTBA WJIM CHCTEMBI pe3yJbTaT, OIGHUBATh €ro IPaBAONoOa00He B
KOHTEKCTE 3aJJaHHOU PEAIbHOM CUTYAIlUU WJIHA MPUKJIIATHOW 3a/1auH.

Dynkyuu

—  OmepupoBath MOHSATUSIMU: 3aBUCUMOCTD BEIUYUH, QYHKIUS, apTyYMEHT U
3HaYeHHe (PyHKIHMH, 00JIACTh OMpENe]ICHUS W MHOXKECTBO 3HAYCHHWH (PYHKINH,
rpa@uk 3aBUCUMOCTH, TrpaduK (QYHKUUU, HYIA (QYHKIUH, MOPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTaHME HA YHCIOBOM IPOMEXKYTKE, YObIBaHHE Ha
YHICIIOBOM TPOMEXYTKE, HauOousblliee M HaMMEHbIee 3HayeHHe (PYHKIMM Ha
YHUCIIOBOM MPOMEKYTKE, Nepuoanyeckas (pyHKLIHs, MEepPHOJ, YeTHAs U HEYETHas
byHKIINY;

—  OomepupoBaTb  NOHATHUAMHU: CTETICHHasA,  Jiorapupmuueckas U
nokazaTtenbHas PyHKINUU, TPUTOHOMETPUIECKUE (PYHKIINM;

—  ompenmeNisaTh 3HaueHHWe (YHKIMM TIO0 3HAYEHUIO apryMeHTa TpHu
pa3IMYHBIX crocobax 3aaaHus GyHKIUU;

—  CTpOUTH rpaduKy N3YyYEHHBIX (HYHKIIHIA;



—  omuchiBaTh Mo TpaduKky M B MPOCTEHIIUX CcIay4yasx 1o ¢opmyie
MOBEJICHUE U CBOMCTBA (DYHKIIMI, HAXOUTh MO rpaduKy PYHKIMU HAUOOJbIINUE U
HaWMEHBIINE 3HAUCHUS;

—  CTpouTh 3cku3 rpaduka (yHKIHUU, YAOBIECTBOPSIONICH MPUBEICHHOMY
HaOopy yciIoBHHA (TIPOMEXYTKH BO3pacTaHUs/yObIBaHMs, 3HaUYeHHWE (YHKIHH B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB, HYJIH QYHKIUH U T.1I.);

—  pelarh YpaBHEHMs, MPOCTEUIINE CHUCTEMbl YpPAaBHEHHM, HCIOJIb3Ys
cBOMCTBa (DYHKIIUH U UX TpaUKOB.

B noBceHeBHOM ®KU3HU U MIPU U3YUYCHHUH JIPYTUX YUCOHBIX MPEIMETOB:

—  ompenensaTh Mo rpagukaM M UCIMOJIb30BaTh ISl PEIICHUS MPUKIATHBIX
3alad  CBOMCTBA pEAJIbHBIX TMPOIECCOB W 3aBUCHMOCTEH (HawOonbIme U
HAaWMCHBIIIME 3HAYCHMs, TPOMEXKYTKH BO3pAaCTaHUS W YObIBaHUS (PYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

—  HHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW NPaKTHYECKON
CUTYyalluu;

- OTpEeNENATh M0 rpaduKkaM MPOCTEUITNE XapaKTEPUCTUKU TEPUOTUIECKUX
IPOLECCOB B OMOJOrMH, KOHOMHUKE, MY3BIKE, PagUOCBSI3U U JAp. (aMIuIUTYyna,
MEPUOA U T.II.)

dnemenmuvl MmamemamuiecKkozo aHanu3a

—  OmnepupoBarh MOHATUSMU: MPOU3BOAHAS (YHKIIMHU B TOUKE, KacaTelbHas
K rpaduky GyHKIUH, TPOU3BOAHAS QYHKIINU;

—  BBIYHCIATH NMPOU3BOAHYIO OJHOYJIEHA, MHOTOUYJIEHA, KBAJPATHOTO KOPHS,
MIPOU3BOJIHYIO CYMMBI (yHKITHIA;

—  BBIYHCIATH MPOW3BOJIHBIC AJIEMEHTAPHBIX (QYHKIMA M UX KOMOWHAIUH,
UCIIOJIb3YsI CIIPABOYHBIE MaTepUAIIbI;

—  WCCleNoBaTh B TNPOCTEHIUX Ciay4dasx (YHKIIMM HAa MOHOTOHHOCTD,
HAXOJUTh HAWOOJIbIIIME W HAUMEHBIIWE 3HAaYeHUs (PYHKIUH, CTPOUTH Tpaduxu
MHOTOWICHOB M TIPOCTEHIINX palMOHANBHBIX (YHKIHA C HMCIOJb30BaHUEM
amrmapaTta MaTeMaTH4eCcKOro aHaan3a.

B moBcemHeBHOW KU3HU 1 TIPU U3YUYCHUH IPYTUX YICOHBIX TPEIMETOB:

- pemath MPUKIAIHBIC 33a4d U3 OUOJIOTHH, (PU3HKHU, XUMHH, SKOHOMHUKH
U JAPYTHX TPEAMETOB, CBS3aHHBIC C HWCCIICIOBAHUEM XapaKTEPUCTHUK PEaTbHBIX
MPOIIECCOB, HAXOXKJICHUEM HAMOOJBIIMX M HAMMEHBIINX 3HAYCHUH, CKOPOCTH H
YCKOPCHHUS | T.IL.;

- UHTEPHPETHPOBATH MOJYICHHBIC PE3YJIHTATHI.

Teopu}l eeponmuocmeﬁ u cmamucmuka, jiocuka u 1<0M6uuamopu1<a

—  OmepupoBaTh ~ OCHOBHBIMH  ONHUCATENbHBIMH  XapaKTEPUCTUKAMU
YUCJIOBOTO Habopa: cpeaHee apudmeTrnueckoe, MeauaHa, HaubOojblee U
HaWMEHBIIIee 3HAYCHUS;

—  ONepUpOBaTh MOHATHUSAMHU: YACTOTA M BEPOSATHOCTH COOBITHS, CIyJalHBIH
BBIOOP, OITBITHI C PABHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;



—  BBIYHCIATH BEPOSTHOCTH COOBITHII HA OCHOBE TIOJICYETA YHUCIIA UCXOIOB.

B noBceHeBHOM XKU3HU U TIPU U3YUYECHUH JPYTUX MPEIMETOB:

—  BBIYKCIIATH UJIU OLICHUBATh BEPOSITHOCTU COOBITUM B peasIbHON KU3HU;

—  BBIOWpATH MOAXOASIINE METOBI MIPEACTABICHHSI U 00paOOTKH JTaHHBIX;

YMETh pelllaTh HECIOKHBIC 3a7a4l HAa MPUMEHEHUE 3aKOHA OOJIBIINX YHCEIl B
COI[MOJIOTUHU, CTpPaxOBaHUHU, 3/IPABOOXPAHEHUHU, OOecreyeHuu Oe30MacHOCTH
HACEJICHUS B UYPE3BbIUAMHBIX CUTYAIUAX

T'eomempusn

—  OnepupoBaTh MOHATUSIMH: TOYKa, MpPAMasi, MIOCKOCTh B MPOCTPAHCTBE,
NMapaJieTbHOCTh U MEPIEHANKYIISIPHOCTD MIPSIMBIX U TUIOCKOCTEH;

—  TPUMEHSTH JJIS PelIeHUs 3a7a4 TeOMETPUYEeCKre (PaKThl, €CIM YCIOBHS
IPUMEHEHUS 3aJIaHbI B IBHOH (hopMme;

—  pemaTth 3aJa4d Ha HAXOXKJACHUE T€OMETPUYECKUX BEJIMYUH MO oOpasiam
WM aJITOPUTMaM;

—  jaenatb (BRIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (UTYP, B
TOM YHCJIC PHCOBATh BHJ CBEPXY, COOKY, CTPOUThH CEUCHHUSI MHOTOTPAaHHUKOB;

—  W3BJIGKaTh, WHTEPHPETHPOBATH W TPEOOPa30oBBIBATH HHPOPMALUIO O
reoMeTpudecKkux purypax, npe/iCTaBICHHYIO Ha YepTexkKax;

—  TPUMEHSTh TeOMeTpudeckue (akThl JJIS PEUICHUS 3aJad, B TOM YHUCIC
MPEANOoJaraloInX HECKOJIbKO IIaroB PeIieHus;

—  ONKCHIBATh B3aUMHOE PACIOJIOKEHHE TPSMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE;

—  ($opMyIHUpPOBaTh CBOMCTBA M MPU3HAKU (DUTYP;

—  JIOKa3bIBaTh FT€OMETPUUYCCKHUE YTBEPIKICHHUS;

—  BJAQACTh CTAaHAAPTHOM KJIacCHU(PUKAIMEH MPOCTPAHCTBEHHBIX (UTYD
(MUpaMuIbl, MPU3MBI, TTApAJUICTICTUIICbI);

—  HaxoAuTh OO0BEMBI U IUIOMIAJAM TMOBEPXHOCTEH T'€OMETPUYECKUX TEN C
npuMeHeHueM HopMmy;

—  BBIYHCIIATH PACCTOSHUS U YTJIBI B POCTPAHCTBE.

B noBcenHeBHOM ®KU3HU U TIPU U3YUYCHUH JPYTUX MPEIMETOB:

—  WCIOJIb30BaTh CBOMCTBA TE€OMETPUUYECKUX (GUTYp IJs pelieHus 3ajad
MPAKTUYECKOTO XapaKTepa U 3a/1a4d U3 APYrux o0acTeil 3SHaHUi.

Bexmopul u koopounamut 6 npocmpancmee

—  OmnepupoBaTh MOHSTUSIMU JEKAPTOBBI KOOPJWHATBHI B MPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJI MEXTY
BEKTOpaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPHI;

—  HaxXOJUTh pACCTOSHUE MEXIy JABYMS TOYKAMH, CyMMY BEKTOPOB U
MPOU3BEACHUE BEKTOpa Ha YHCJIO, YroJl MEXAy BEKTOpaMH, CKaJSIpHOE
MPOU3BEACHUE, PACKIIAIBIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

—  pemiaTth MPOCTEUINE 3a/1a4u BBEJIEHHEM BEKTOPHOTO Oa3uca.



Conep:xxaHue TUCHUNJIMHBI (269 4.)

Koopannarel u BeKTOpBI (2 4.)

[ToHsiTHE BEKTOpa B MPOCTPAHCTBE, AEUCTBUS ¢ BekTopaMu. [IpakTrueckas padbora
Ne 1 «KoopauHatsl m BeTKOpa: AEUCTBHs C BeKTOpamu». KoopauHatel TOUKM U
KOOpJMHATHI BeKkTopa. CKaJsipHOE MPOU3BEICHNE BEKTOPOB

DJIeMeHThI TEOPUM MHOKECTB U MaTeMaTu4eckoii jjoruku (1 4.)
MHuoxecTBo. Onepaiu HajJl MHOKECTBAMU. DJIEMEHTbl MATEMaTUYECKOU JIOTHKHU.

Yucaa u Bpipakenus (4 4.)

Apudmernueckuil KOpeHb HaTypaiabHON cTerneHu. CTeneHb C paldOHAJbHBIM M
NeWCTBUTEIBHBIM TTOKa3ateneM. Jlorapudm. CpoiicTtBa norapudMoB. JlecsaTuaHbIe
1 HaTypaibHble Jorapudmel. [Ipaktrdeckas padbora Ne 2 «Ywucima u BeIpaKeHUS:
CBOMCTBa JIOrapru(hMOB.

OcHoBbI TPpUTrOHOMeTPHH (3 4.)
Tpuronomerpruueckue TtoxaecTBa. Popmyibl cinoxeHusa. PopMyssl JBOMHOIO
yraa. CymMma U pa3HOCTb CHHYCOB U KOCHHYCOB.

Dynkuuu (5 4.)

Crenennass (QyHkuus, ee cBoictBa W rpaduk. [lokazarenbHas QyHKUusA, ee
cBoiicTBa u rpaduk. Jlorapudpmuueckas GpyHkius, ee cBorcta u rpaduk. O6mme
CBOMCTBA TPUTOHOMETPUUECKHUX (DYHKITHIA.

YpaBHeHus U HepaBeHcTBAa (74.)

Uppannonansueie ypaBHeHus. lIpaktuueckass pabora Ne 3 «YpaBHeHus wumu
HEpPaBEHCTBA: HppALMOHAJIBHbIE ypaBHEHUs». Iloka3zarenpHble ypaBHEHUS.
[Toka3zaTtenbHble HepaBeHCTBA. Jlorapupmuueckue ypaBHeHus. Jlorapupmuyeckue
HEPABEHCTBA.

JJIeMEeHTbl MATEMATHYECKOr0 aHamu3a (4 4.)

[IpownsBoaHas CTENEHHOMU, MOKa3aTEIbHOM, Jorapudmuyeckoit
TpuroHomerpuuecko ¢Gynkuuii. I[lpaBuna nuddepeHupoBaHus. MNPUMEHEHUE
MIPOU3BOJIHON K HAXOXKJICHUIO MPOMEXYTKOB BO3pacTaHusi U YObIBaHUS (DYHKITUU.
DkcTpemMyMbl GYHKIIUU. TIEpBOOOpa3Has, MpaBujla HaXOXKICHHS MEPBOOOPA3HBIX.
[nomaae KpUBOJIMHEMHOW TpaIeuu U UHTErpall.

CraTucTHKa M TEOpHs BEPOATHOCTEN, KOMOMHATOPHKA (2 4.)
CroxeHue BEpOsITHOCTEH.

TexcroBbie 3agaun (1 4.)
3ajaur Ha IBMKEHUE. 3a7]a4d Ha CMECH, CIUIaBbl, KOHIIEHTPAIIUIO.



IIpsiMble ¥ IVIOCKOCTH B POCTPaHCTBeE (2 4.)

Axkcuomsl crtepeomerpud. IlapajenbHOCTH MHPSAMBIX, NPSAMOW M INIOCKOCTH.
B3auMHOE pacnojoKeHHe TMpsSIMBIX B IIPOCTPAHCTBE, YIOJN MEXIYy ABYMS
npsMbeIMU. [[apamienbHOCTh IIOCKOCTEN.

MHoOrorpaHHuKy U KpyrJbie Teaa (1 4.)
[loHdATHE MHOTOTpaHHMKA, TMpU3Ma. 3aJayd Ha BBIYUCJIEHHUE IUIOLIAIU
MTOBEPXHOCTH ¥ 00BEMA TIPU3MBI.

Hcropust maremaTuku. Meroabl matemMaTuku (1 4.)
Hctopus MaTeMaTHKH.

Metoabl maremaTuxku(14)
Metonbl MaTEMAaTUKH.

CamocTrosiTesibHas padora (2354.)

Y4yeOHO — MeTOAHYECKOE O0ecIIeueHne
IlepeyeHb OCHOBHOM JINTEPATYPbI

1. II.A.Amumos, FO.M.Konsirun, M.B.Tkauésa u np. MaTtemaruka : anredpa u
Havajia MaTeMaTUYECKOTO aHaln3a, reoMeTpusi: Anredpa u Havana
MatemaTudeckoro ananu3za. 10 - 11 kmacchl: yueOHUK 1St
o01ieo0pa3oBaTeNbHbIX OpraHu3alii: 0a30BbIid U yTiyOJIE€HHBIN YPOBEHB/
[I.A.AnumoB, FO.M . Konsirun u nip. — 8-e uza. — M.: Tlpocsemenue 2020

2. JI.C.Artanacsn, B.®.byry3os, C.b.Kagomies, JI.C.Kucenésa, 3.I".ITo3nsk.
['eometpusi. 10 — 11 kmacCel: y4eOHHK 171 00111€00pa30BaATENBHBIX
opranu3zanuii: 6a30Bbiit U npodubHbIi ypoBHU/JI.C.ATaHacsH,
B.®.byty3os, C.b.Kagommes u ap.— 23-¢ u3a. — M.: [Ipoceemenue, 2016

IlepedyeHb 1OMOJHUTEIBLHOM JIUTEPATYPHI

1. Marematuka. I[lpodunbHbiii ypoBeHb. Ne6 BapuaHTOB. THUIOBBIE TECTOBBIE
3amanusi ot paszpadorunkoB EI'D + 8003anmanuii yactu? /M.B. SAmenko, M.A
BomukeBuu u ap./mox pen. U.B. Smenko. — M. U3natenscTtBO «DK3aMeny,
m3garenscteo MIIMIMO, 2019

2. bammakoB M.U. MartemaTtuka. COOpHUK 33124 TPOPUIHHOM HAPABIEHHOCTH:

yuae0.mocobue. — M.: 2012

bammMakoB M.M. Maremaruka. 3agagnuk: yaed.mocodue. — M.: 2015

bammvakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 11 k. — M.: 2016

bammvakos M.M. Anrebpa u Havana ananusa, reomerpust. 10 k. — M.: 2013

bammvakoB M.M. Coopuuk 3anau: yueb.mocodue (6a30Bbiii ypoBeHb). 11 k. —

M.: 2014
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13.
14.

15.
16.
17.

Ilepeyens pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOM CeTH
"Uurepuer"
www.edu.ru (caiitt MOuH P®).
www.school.edu.ru (Poccutickuit 061eo0pa3zoBaTebHbIN TOpTa).
www.pedsovet.org (Bcepoccutickuiit UHTepHeT-1IeICOBET)
www.math.ru (MaTEpHET-TIOAIEPIKKA YIUTETICH MaTeMaTHKH).
www.mccme.ru (caliT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOIO MaTEMaTHIECKOTO
oOpa3oBaHus).
WWW.it-n.ru (CeTh TBOPUYECKHUX YUHUTEIICH)
Www.som.fsio.ru (cereBoe 00beTMHEHUE METOANCTOB)
http:// mat.1september.ru (caifT razetsr «MaTemMaTHKa)
www.eidos.ru/ gournal/content.htm (MuaTepHeT - KypHan «Ha0cy).

. Www.exponenta.ru (00pa3oBaTe/ibHbIM MAaTEMATUUECKUN CANT).
. www.math.ru/lib (amekTpoHHass MaTeMatuyeckasi OuOINOTEKA).
. http:/school.collection.informika.ru (enuHas KOJUICKITUS U (HPOBBIX

o0pa3oBaTeIbHBIX PECYPCOB).

www.kokch.kts.ru (on-line TectupoBanue 5-11 kmacchr).

http://teacher.fio.ru (nmemarormueckass Macrepckas, ypoku B HWHTepHere u
Jpyroe).

WWWw.uic.ssu.samara.ru (IyTeBoAuTeNb «B Mupe HayKu» JJIsl IIKOJIbHUKOB).
http://mega.km.ru (Merasuuuknoneauss Kupuina u Medoaus).
http://www.rubricon.ru, http://www.encyclopedia.ru (caitThl
«OHITUKIIOTIC AU ).



Y4e0HO — TEeMAaTHUYECKUI TIJIAH

Homep Tema KoauvecTBo
TeMbI 4acoB
1. BexTopbl 1 KOOpAMHATHI B MPOCTPAHCTBE 2
2. DONeMEeHTbl TEOPUM MHOXKECTB W MaTEeMaTUYECKON 1

JIOTUKA

3. UYucna 1 BeIpaKeHUS 4
4, OCHOBBI TPUTOHOMETPUH 3
5. OyHKIIUU 5
6. VYpaBHEHHSI 1 HEPABEHCTBA 7
7. DneMEeHThl MaTeMaTHYEeCKOTO aHalIu3a 4
8. Cratuctuka ¥ TEOpHsl BEPOSITHOCTEH, KOMOMHATOpUKA 2
Q. TexcToBbIe 3aMa4M 1
10. [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE 2
11. MHOrorpaHHHKHU U KpYyTJIbIE TEJa 1
12. Uctopusa matemaTuku 1
13. MeTtoabl MaTEMATHKH 1
14, CamocTosTenpHas paboTa 235
15. [IpomexxyTouHas arrectauus B popMe 3K3aMeHa

HTtoro 269




TemaTH4yeckoe IJIAHUPOBAHUE

Maremaruka (304 JieKium , 4 9 NpaKkT.pador)

1. II.A.Amumos, FO.M.Konsirun, M.B.TkauéBa u n1p. Matemartuka : anreOpa U Hauajla MaTeMaTUYECKOTO aHaJIN3a,
reoMeTpusi: Aire6pa u Hadaja mareMatudeckoro ananusa. 10 - 11 kmacesl: yueOHHK /17151 00111€00pa30BaTENbHBIX
opranuzaiuii: 6a30Bslii U yriyoneHHslii ypoens/ LL.A.Anmumos, FO.M.Konsirun u ap. — 8-e uzn. — M.: Ilpocsenienue
2020

2. JI.C.Artanacsn, B.®.byry3oB, C.b.Kagomies, JI.C.Kucenéna, 3.I".Ilo3nsk. ['eomerpus. 10 — 11 kmacCer: ydeOHUK 15
oO1eo0pa3oBaTeNbHbIX Opranu3anuii: 6a3oBslii U npoguibHbd ypoBHU/JI.C.ATanacsH, B.®.byry3os, C.b.Kanomues u
np.— 23-e uza. — M.: [Ipocsemenue, 2016
Tema 3aHsATHSA Koa. | ®opmbl Hcnoas3oBanue Kounrtpois

4YacoB | IPOBe/IeHHUs odopyaoBaHus, KayecTBa
TCO, 9BM yCBOEHHS
MaTepuaJa
Paznea 1.
Koopaunatel 1 BeKTOpbI(24.)
KoopamHatel U BEKTOPBI: MOHATHE BEKTOpa B pOCTpaHcTee, | 1 KomOunupoBaHHbBIH [TmakaTet K/p,
nerdcTBus ¢ BekTopaMm. KoopauHAThl TOYKHM W KOOPIUHATHI YPOK 9K3aMCH
BCKTOpa. CKaJ’IHpHO@ MMPOU3BCACHUC BEKTOPOB
[pakTuueckas padora Ne 1 «KoopamHatel W BEKTOpPHL | 1 [IpakTuueckas pabora Paznarounsiil MaTepuan Onenka
JelicTBUA HaJ BEKTOpaMM» CaMOCTOSTE
JBHOM
paboThl
Pazneua 2.
jieMeHThI Teopur MHOKecTB(14.)
DONeMEeHTBl TEOPUHU MHOKECTB :MHOXECTBO, orepanuu Hazx | 1 KomM6unmpoBaHHbIii ITnakatsr K/p,
MHOKECTBAMH YpPOK 9K3aMeH
Paznea 3.

UYucaa u BeipakeHusi(44.)

‘ Uucna W BbIpaXEHUA:  apuQMETHYECKU  KOpPEHb ‘ 1 ‘ KomOunnpoBaHHBIN ITmakaTel ‘ K/p,




HaTypam,Hoﬁ CTCIICHU. Crenenp ¢ pallMOHAJIBHBIM U YPOK JK3aMCH
JCHUCTBHUTCIIBHBIM ITOKA3aTCIICM.
Uucna u BelpaxkeHus: norapudmel. CoiicTBa goraprdmMoB. KoMOuHMpOBaHHBIIM [Tnakarsr K/p,
Jecarudnbie 1 HATypalbHbIE JIOTApUPMEIL. YPOK 3K3aMeH
I[MpakTdeckas padora Ne 2 «Hucna u BelpaxkeHusi. CBoicTBa [IpakTuueckas padota Paznarounslii MaTepuain Ouenka
Jorapu@gmoB» CaMOCTOSITE
JIbHOM
paboThl
Pazpnen 4.
OcHoBbl TPpHrOoHOMeTpHH (34.)
OcHoBBI TPUTOHOMETPHHU: TPUTOHOMETPUYECKHUE KomM6uHnpoBaHHbIii Metoauueckoe nocodbue | K/p,
TOXOCCTBA. YPOK JK3aMEH
OCHOBBI ~ TpUTOHOMETpUU:  (HOPMYJBl  MPHUBEICHUS. KomOunupoBaHHbIi Mertoanueckoe nocodbue | K/p,
CrnosxeHusi ¥ BBIYUTAHUS CHHYCOB U KOCUHYCOB YPOK JK3aMEH
OcHoBBI TPUTOHOMETPHH: pelieHue KomOunupoBaHHbIi Mertoanueckoe nocodbue | K/p,
TPUTOHOMETPUYECKUX  ypAaBHEHUM, CBOAALIUXCS K YPOK JK3aMeEH
KBaJpaTHOMY. Pemenue OJTHOPOJIHBIX
TPUTOHOMETPUUECKUX YPaBHEHHH.
Pazpnen S.
Dyukuuu (S 4.)
@yHKIMM: cTeNeHHas! QYHKIMs, CBOMCTBA U rpaduK. Ypok-nekuus PaspgaTounslil maTepuain K/p,
9K3aMeEH
OyHKIMK: TOKa3aTeabHask QYHKIIMS, CBOMCTBA U IrpaduK. VYpok- neknus IInakartsl K/p,
9K3aMeEH
@yHkuuu: jgorapudmuyeckas QyHKIMs, €€ CBOICTBa U KomM6unmnpoBaHHbIii Metoauueckoe nocobue | K/p,
rpaguk. YPOK 9K3aMeEH
OYHKIUH: TPUTOHOMETpUUECKHE (PYHKIIMU, UX CBOMCTBA KomM6unmpoBaHHbIii Metoauueckoe mocobue. | K/p,
U rpaduxk. YPOK ITnakaTsl 9K3aMEH
Pazpnean 6.
YpaBHeHusi 1 HepaBeHCTBa (74.)
VYpaBHEHHSI M HEPABEHCTBA: PELICHUE HUPPALHOHAIBHBIX KomM6unmpoBaHHbIii Metoauueckoe nocobue | K/p,
YPaBHEHUH U HEPABEHCTB. YPOK 9K3aMEH
YpaBHEHMS M HEPABEHCTBA: I10KA3aTEIbHbIE YPABHEHUSI. KomOuHupoBaHHbIH Metoanyeckoe nocobue | K/p,




YPOK 9K3aMEH
[Tpaktuyeckas pabora Ne3. YpaBHEHHsS U HEpaBEHCTBA: [IpakTnueckas padbora PasnaTounslil MmaTepuai Onenka
IIOKa3aTeNIbHbIC YPABHEHMUS. CaMoCTOsITE
JIbHOM
paboThl
VYpaBHEHHMsT M HEPAaBEHCTBA: PEIICHUE I10KA3aTEIbHBIX KomOuHupoBaHHbII Meroanyeckoe nocoore | OTBeTHl Ha
HEPABEHCTB. YPOK 3aHITHH
VYpaBHEHMs 1 HEPABEHCTBA: PEIIEHUE JOrapuPpMUUECKUX YPOK- IPaKTUKYM Meroaunueckoe nocobue, | K/p,
ypaBHeHUit Buaa log,X=b TJ1aKaThl 9K3aMeH
VYpaBHEHMs U HEPaBEHCTBA: pEIIEHUE JOrapuPpMHUUECKUX KomOunupoBaHHbIi Mertoanueckoe nocodbue | K/p,
HEPABEHCTB. YPOK 9K3aMeH
Pasznen 7.
DJIeMeHThl MATEMATHYeCKOro anajan3a (44.)
DONeMEeHTbl MaTeMAaTUYeCKOro aHajau3a: IPOU3BOJHAsS KomM6uHMpoBaHHbIii Mertoanyeckoe nmocodbue | K/p,
CTETIEHHOM, I0Ka3aTeJIbHOMN, JIorapuMu4ecKoi YPOK JK3aMEH
TPUTOHOMETPUYECKON GyHKIMIA. IpaBuiIa
nuddepeHIpoBaHus.
DONeMEeHThl MaTeMaTU4YecKOro aHajau3a: IpUMEHEHUue KomM6unmnpoBaHHbIii IInakatsl K/p,
IIPOU3BOJHON K HaXO0XJACHUIO IIPOMEXYTKOB YPOK JK3aMeEH
BO3pacTaHusd M YyObIBaHUS (QYHKIHH. OKCTPEMYMBI
GbyHKLIUU.
DJIEMEHTHl MaTEMaTHYECKOTO aHajau3a: MepBOOOpa3Hasi, KomOununpoBaHHbIH Meroanueckoe mocobue, | K/p,
IpaBUJIa HAX0XKJICHHS IEPBOOOPA3HBIX. YPOK TIJTAKaThl 9K3aMeEH
DJIeMEHTBl  MaTeMaTHYECKOr0  aHajaW3a:  IUIOIIAAb KomOunnpoBaHHbIH Meroanueckoe mocobue, | K/p,
KPUBOJIMHENHOW Tpaneluy U UHTErpall. YPOK TIJTAKaThI 9K3aMEH
Pazpnen 8.
CraTncTuka M Teopusi BeposiTHOCTeH (24.)
Cratuctuka ¥ TeOpusl BEPOSTHOCTEH: BEPOSTHOCTH KomM6unmpoBaHHbIii ITnakatsr K/p,
coObITus. CroskeHue BepOsSTHOCTEH YPOK 9K3aMCH
Paznea 9.
TexcroBble 3agaun (14.)
KomOunupoBaHHbII ITnaxaTsl K/p,
TekcToBble 3ajauu: 3aJaydl Ha JBUKEHHE, HAa CMECH, YPOK JK3aMEH




CIIJIaBbl, KOHOCHTPALUIO

Pa3pea 10.
IIpsiMble U IUIOCKOCTH B IPOCTPAHCTBE (24.)

[IpsMble ¥ TIOCKOCTH B HPOCTPAHCTBE: AKCHOMBI
CTEPEOMETPHUH.

Ypoxk-nekuus

IImaxaTel

K/p,
3K3aMEH

[IpsMble W IUIOCKOCTM B IPOCTPAHCTBE: B3aUMHOE
pacnosokKeHUe NPSMbIX B IPOCTPAHCTBE

KomOunnpoBaHHBIT
YPOK

IImaxaTel

K/p,
3K3aMEH

Paznen 11.
MHororpaHHMKM U KpyrJble Teqaa (14.)

MHOFOFpaHHI/IKI/I M KpYTJIBIC TEJIa. IIOHATHEC
MHOI'OI'paHHHKa, IIpUu3Ma .38.,[[3‘11/1 Ha BBIYUCICHHUC
miomaiau IMOBECPXHOCTHU U obbeMa IIPU3MBbI

KomM6uHMpoBaHHbIii
YPOK

Ilnakatel

K/p,
9K3aMEH

Pa3zpnen 12.
HUctopus marematuku (14.)

I/ICTOPI/IH MaTEMAaTUKH

KomM6uHMpoBaHHbIii
YPOK

Ilnakatel

K/p,
3K3aMeH

Paznen 13.
Metoabl matemaTuku(14)

MeTtobl MaTeMaTUKH

UTOT'O

30




CamocrosiTesibHasi padora (235 4)

Ko

®opma

i Tema HACOB Bunsr padot OTICTHOCTH Cpox cnaun
2 N3ydyeHne OCHOBHOW U JIOTIOJIHUTEIBHON JINTEPATYPHI. KOHTpOIbHAR ceccust
1 | KoopauHathl ¥ BEKTOPEI BrimonnHeHne roMantHeil KOHTPOJIbHON paboThl. OTBeT paGora
Ha BOIPOCHI TECTA
2 N3yueHnne OCHOBHOM U IOTIIOJHUTEIBHOM JIuTepaTyphl. | KoHTpoiabHas ceccust
2 | KoopauHatbl U BEKTOPBI BrimonHenue nomaiiHneit KOHTPOJIbHOM paboThl. OtBer | paboTa
Ha BOIPOCHI TECTA
2 N3yueHne OCHOBHOM U TOMIOJHUTENBHOM uTepaTyphl. | KoHTpoiabHas ceccus
3 | KoopauHathl M BEKTOPBI BrimonHenue fomaiiHel KOHTpoJIbHOM padoThl. OtBer | paboTa
Ha BOIMPOCKHI TECTa
MaremaTtika B~ HayKe,  TEXHHKE, 2 N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
4 | PKOHOMHUKE, HH(I)OpMaHHOHHBDf BeimonHeHne goMamrHed KOHTPOJbHOUW paboTel. Otser | paboTa
TEXHOJIOTI'UAX u IMPAKTHYCCKOH Ha BOIIPOCHI TeCTa
JCATCIIBHOCTHU
MaremaTtnka B HayKe,  TEXHHKE, 2 N3yyenne OCHOBHOW M JONOJIHUTEIBHOM suTeparypsl. | KoHTposbHasA ceccus
5 9KOHOMHKE, HH(POPMaHHOHHBDf BrlmontHeHNE JoMaIiHel KOHTPOJIBHOW paboThl. Otser | paboTa
TEXHOJIOTUAX u IIPaKTUYECKOUN Ha BOIIPOCHI TeCTa
JACATCIIBHOCTHU
MaremaTtika B~ HayKe,  TEXHHKE, 2 N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposibHas ceccus
6 SKOHOMHUKE, HH(I)OPMaHHOHHBDf BreimonHenue gomairHeit KOHTPONbHOW paboThl. Otser | paboTa
TEXHOJIOTUAX u IPaKTUYECKOUN Ha BOIIPOCHI TeCTa
ACATCIBbHOCTHU
2 N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
7 | KomruiekcHble yncina Beinmonnenne pomaimHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
KomruiekcHsle uncia 2 N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTpobHasA ceccus
8 Beinonnenue gomaiiHeil KOHTpoJbHON paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
2 N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccus
9 | Apudmernueckue AeHCTBHS BrimontHeHNEe momarHed KOHTPOJIBHOW paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
10 Apudmernyeckue 1eHCTBUS 2 N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KonTponbHas ceccus
BrimontHeHNEe oMarHen KOHTPOJIBHOW paboThl. Otser | paboTa




Ha BOIIPOCHI TECTA

Apudmerndeckue 1eiCTBUSL N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
11 BrimontHeHNEe noMantHel KOHTPOJIBHOM paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
12 | CaoiicTBa KOpHEH Beinonnenue gomamHeil KOHTpoJIbHOM paboTel. Oteer | pabora
Ha BOIIPOCHI TeCTa
CaoiicTBa KOpHEH N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpoabHas ceccus
13 BeimonHeHne gomaimrHed KOHTPOJbHOUW paboTel. Otser | paboTa
Ha BOITPOCHI TCCTA
CaolicTBa KOpHEH N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
14 Beinonnenne pomaimHeil KOHTpoJbHOM pa®oThl. Otser | pabora
Ha BOITPOCHI TECTA
N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
15 | JelicTBus C KOPHAMH BrlmmontHeHHEe oMaIiHel KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
JleficTBUS ¢ KOPHAMHU N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JTepaTypsl. | KoHTpobHAsA ceccust
16 BrlmontHeHNE OMaIIHed KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
JleiicTBHS ¢ KOPHSIMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
17 BrimoniHeHne nomarHed KOHTPOJIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
18 | CaoiictBa cTeneHeit BeimonHenue gomaiHed KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
CaoiicTBa creneHen N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
19 Beinonnenne pomaimHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
20 | [eiicTBus CO cTeTIEHSIMHU Beinonnenne gomamiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
JleiicTBUs CO CTENEHAMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KonTponbHas ceccus
21 BrimontHeHNEe moMarmHed KOHTPOJIBHOW paboThl. Oteer | paboTa

Ha BOIIPOCHI TECTA




JleiicTBus CO CTENEHAMHU N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
22 BremonHenue gomaimrHed KOHTPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
JleficTBUS €O CTENEHAMHU N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccus
23 BrimontHeHHe nomarHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
N3ydyenne OCHOBHOM W JONOJHUTEIBHON JiuTeparypsl. | KonTposibHas ceccust
24 | Jlorapu¢mbl 1 UX CBOWCTBa BrimontHeHre nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
Jlorapu¢msl 1 UX CBOHCTBA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccust
25 BrlimoniHeHne nomariHein KOHTPOJIbHOM pabotel. Oteer | paboTa
Ha BOIIPOCHI TCCTA
Jlorapu¢msl 1 UX CBOHCTBa N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccust
26 BeimonHeHne goMamrHed KOHTPOJbHOW paboTel. Otser | paboTa
Ha BOITPOCHI TCCTA
N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
27 | Jlorapudmsl BrimonHenue gomairHedl KOHTpPOJbHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
Jlorapugmer N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
28 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
Jlorapudmer N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
29 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
Jlorapudmer N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTponbHas ceccus
30 BrimoniHeHne nomarHed KOHTPOJIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
31 | UppauuoHasbHble ypaBHEHHS BrimontHeHNEe momarHed KOHTPOJIBHOW paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
HppanyonanbHble ypaBHEHUs N3yueHne OCHOBHOW M JIONOJIHUTEIBHON smTepaTypsl. | KoHTpobHas ceccus
32 Beinonnenue gomamHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
33 HppanyoHanbHble ypaBHEHUs N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
Beinonnenne gomamHeil KOHTpoJbHOH paboThl. Otser | pabora




Ha BOIIPOCHI TECTA

HppanunoHanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
34 BeimonHeHne gomamrHed KOHTPONbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
HppaunoHanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposbHas ceccus
35 BeimonHeHne gomaimrHedt KOHTPOJIbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
HppanyonanbHble ypaBHEHHs N3yuyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
36 BrlmontHeHNEe oManiHel KOHTPOJIBHOM paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
HppanyionanbHble ypaBHEHHs N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHasA ceccus
37 BrimonHenue gomairHedl KOHTpPOJbHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
HppaunoHanbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
38 BeimonHeHne goMamrHed KOHTPOJbHOUW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTA
HppaunoHanbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccus
39 BrlinoniHeHne nomaniHed KOHTPOJIbHOM paboTel. Oteer | paboTa
Ha BOIIPOCHI TECTA
N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
40 | IlokazaTenbHbIe ypaBHEHUS Beinonnenne gomamHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
[TokazaTenbHbIE ypaBHEHHS N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
41 Beinonnenne gomamHeil KOHTpoJbHOM pab®oThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
[Toka3arenbHble ypaBHEHHS N3y4yeHne OCHOBHOW M JONOJHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
42 BrimoniHeHne nomaniHed KOHTPOJBHOM paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
ITokazaTenbHbIe ypaBHEHHS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
43 BrimontHeHNEe momarHed KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KonTponbHas ceccust
44 | TlokazaTesbHbIC YPaBHCHUSI BrimontHeHne nomarHed KOHTPOJIBHOW paboThl. Otser | paboTa

Ha BOIIPOCHI TECTA




IToka3arenbHble ypaBHEHHS N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
45 BreimonHeHnne gomairHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
[TokazaTenbHbIe ypaBHEHHS N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccus
46 BrimontHeHHe nomarHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
[TokazaTenbHble ypaBHEHHS N3yyenue OCHOBHOW M JIOIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
47 BrimontHeHre nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
[Toka3arenbHble ypaBHEHHS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccus
48 BrlinoniHeHne nomariHein KOHTpOJIbHOM paboTsl. Oteer | paboTa
Ha BOIIPOCHI TCCTA
N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
49 | Tpuronomerpuieckue (yHKITIH BeimonHeHne goMamrHed KOHTPOJbHOW paboTel. Otser | paboTa
Ha BOITPOCHI TCCTA
Tpuronomerpudeckue GyHKIUU N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
50 BrlmontHeHNE oOMaIiHel KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
Tpuronomerpuieckne (HyHKITIH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
51 Beinmonnenne pomamHeil KOHTpoJbHON paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
Tpuronomerpuieckne (yHKIIH N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
520 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
Tpuronomerpuueckue GyHKINH N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTponbHas ceccus
53 BrimoniHeHne nomarHed KOHTPOJIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
54 | IIpousBoaHbIE BreimonHenue gomaiHed KOHTpoJbHOM paldoThl. Otser | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIE N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
55 Beinonnenue gomamHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
56 [TpousBogHbIE N3ydyeHne OCHOBHOW W AOMOJHUTENBHON JuTeparyphl. | KoHTposbHas ceccust
BeinonHenne gomamHeil KOHTpoJbHOM paboThl. Otser | pabora




Ha BOIIPOCHI TECTA

[IpousBoaHbIe N3ydyeHnne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
57 BreimonHeHne gomaimrHedt KOHTPONbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
[IpousBogHbie N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
58 BrimoniHeHre nomariHei KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
[IpousBoaHbIe N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
59 BrimontHeHrEe noManiHel KOHTPOJIBHOM paboTel. Otser | paboTa
Ha BOITPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
60 | [IpousBomHEIC BeimonHeHne qomaimrHed KOHTPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTA
[IpouzBoaHbIE N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
61 BeimonHeHne gomamrHed KOHTPOJbHOUW paboTel. Otser | paboTa
Ha BOITPOCHI TCCTA
[IpousBogHbIe N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
62 BrlmontHeHNEe JoMaIiHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
63 BreimonHenue gomairHedt KOHTPONbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
[TpousBogHbIe N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTEparyphl. | KoHTposibHas ceccust
64 Beinonnenne pomaimHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
[IpouzBoHbIE N3yueHne OCHOBHOW M JIONOJIHUTENBHON nuTepaTypsl. | KoHTponbHas ceccus
65 BrimoniHeHne nomariHed KOHTPOJIbHOM paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccus
66 | MuTerpan u ero npuMeHeHUe BrimontHeHNEe momarHed KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
HuTerpan u ero npuMeHeHne N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
67 Beinonnenue gomaiHeil KOHTpoJIbHON paboThl. Oteer | pabora

Ha BOIIPOCHI TCCTA




WNHterpain u ero npuMeHeHue N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
68 BreimonHeHne gomaimrHed KOHTPOJbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
HNuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JONOJHHUTENIBHON JuTeparypsl. | KonTposibHas ceccus
69 BrimontHeHHe nomarHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
WNuTterpan u ero npuMeHeHne N3ydyenne OCHOBHOM W JONOJHUTEIBHON JiuTeparypsl. | KonTposibHas ceccust
70 BrimontHeHNEe noMantHel KOHTPOJIBHOM paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
WHterpain u ero npuMeHeHue N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccus
71 BeimonHeHne gomamrHed KOHTPOJbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTA
WNHuterpai u ero npuMeHeHue N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
72 BeimonHeHne goMamrHed KOHTPOJbHOW paboTel. Otser | paboTa
Ha BOITPOCHI TCCTA
HuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
73 BrlmontHeHNE oManiHel KOHTPOJIBHOM paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
NHTerpan u ero npumMeHeHue N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
74 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
NHTerpain u ero npuMeHeHue N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
75 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTponbHas ceccust
76 BrimoniHeHne nomariHed KOHTPOJIbHOM paboTel. Oteer | paboTa
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
77 | Kombunaropuka BeimonHenue gomaiHed KOHTpoOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
KomOunaropuka N3ydeHne OCHOBHOW W JOMOJHUTENBHON JUTeparyphl. | KoHTposibHas ceccust
78 Beinonnenue gomamHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
79 KomOunaropuka N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
BeinonHenne gomamHeil KOHTpoJbHOM paboThl. Otser | pabora




Ha BOIIPOCHI TECTA

KomOunaropuka N3ydyeHnne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
80 BreimonHeHne gomaimrHedt KOHTPONbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
Komb6unaropuka N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
81 BrimoniHeHre nomariHei KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
Komb6unaropuka N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
82 BrimontHeHrEe nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
Komb6unaropuka N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
83 Beimonnenne gomamHeil KOHTpoJIbHOM paboTel. Otser | pabora
Ha BOIIPOCHI TCCTA
Komb6unaropuka N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
84 BrlimoniHeHne nomariHedn KOHTpOJIbHOM pabotsl. Oteer | paboTa
Ha BOITPOCHI TCCTA
Komb6unaropuka N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
85 BrlmontHeHNEe JoMaIiHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTA
N3yuenne OCHOBHOW W JIONIOJIHUTENIBHOM JTepaTypsl. | KoHTposibHasA ceccus
86 | CiyuaitHast BeTmuuHa BreimonHenue gomairHedt KOHTPONbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
CrnydaiiHasi BeTMUUHA N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
87 Beinonnenne pomaimHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
CrnydaiiHast BeTMYUHA N3yueHne OCHOBHOW M JIONOJIHUTENBHON nuTepaTypsl. | KoHTponbHas ceccus
88 BrimoniHeHne nomariHed KOHTPOJIbHOM paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
Crny4aiiHasi BeIMYUHA N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTyphl. | KoHTponbHas ceccus
89 BrimontHeHNEe momarHed KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
CiyyaliHasi BeTUYMHA N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
90 BreimonHenue gomairHedt KOHTpPONbHOW paboThl. Otser | paboTa

Ha BOIIPOCHI TCCTA




CiyyaiiHasi BeTMYMHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
91 BreimonHeHne gomaimrHed KOHTPOJbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
Crny4aiiHasi BeJIMUUHA N3ydyeHne OCHOBHOM W JONOJHHUTENIBHON JuTeparypsl. | KonTposibHas ceccus
92 BrimontHeHMe noManiHel KOHTPOJIBHOM paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeJIMUUHA N3ydyenne OCHOBHOM W JONOJHUTEIBHON JiuTeparypsl. | KonTposibHas ceccust
93 BrimontHeHre nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
CrnydaiiHasi BeIMYUHA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccus
94 Beimonnenne gomamHeil KOHTpoJIbHOM paboTel. Otser | pabora
Ha BOIIPOCHI TCCTA
Crny4aiiHasi BeIMYUHA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
95 BrlinoniHeHne nomariHed KOHTPOJIbHOM pabotsl. Oteer | paboTa
Ha BOITPOCHI TCCTA
CrnydaiiHasi BeJIMYUHA N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
96 BrlmontHeHNE oOMaIiHel KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
97 | Marematudeckas CTAaTUCTHKA BreimonHenue gomairHeit KOHTPONbHOUM paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
MaremaTnueckasi CTaTUCTUKA N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
98 BreimonHenue gomairHedt KOHTPONbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
MaremMarnueckasi CTAaTUCTHKA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccus
99 BrimoniHeHne nomarHed KOHTPOJIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCHI TECTA
Maremarnueckasi CTATUCTHKA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccus
100 BeimonHenue gomaiHed KOHTpoOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
MaremaTnueckasi CTaTUCTUKA N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
101 Beinonnenue gomamHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTA
102 MaremaTnueckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
BreimonHenue nomairHedt KOHTpoNbHOM paboThl. Otser | paboTa




Ha BOIIPOCHI TECTA

MaremMarnueckasi CTATUCTHKA N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpoabHas ceccus
103 Beimonnenue gomamHeil KOHTpoJIbHOM paboTel. Oteer | pabora
Ha BOIIPOCHI TeCTa
MaremaTuueckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
104 BrimoniHeHre nomariHei KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
MaremaTuueckasi CTaTUCTUKA N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
105 BrimontHeHrEe nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
MaTeMATHICCKOe I — N3yuenue OCHOBHOM HunonoanTem,Iioﬁ auteparypsl. | KoHTponbHas ceccus
106 N Beimonnenne gomamHeil KOHTpoJIbHOM paboTel. Otser | pabora
JUCIIEPCHS CIIy4ailHOM BEJIMUMHBI
Ha BOIIPOCHI TCCTA
Maremaruueckoe 0’XKHJIAHHE N3yueHne OCHOBHOW M JONOJHUTENBbHOM JuTepaTypsl. | KoHTpoabHas ceccus
107 | nucniepcust ciaydaiiHON BEIMYMHBI BeimonHeHne gomamrHed KOHTPOJbHOUW paboTel. Otser | paboTa
Ha BOITPOCHI TCCTA
Marematnueckoe O0XKHUJIAHUE N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
108 | nucnepcus ciay4aiiHON BETMIMHBI BreimonHenue gomainHeil KOHTpoOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTA
Marematnueckoe O0XKHUJITAHUE N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
109 | nucnepcust ciydaiiHOM BETHYHHBI BreimonHenue gomairHedt KOHTPONbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
Marematnueckoe O0XKHUJITAHUE N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
110 | aucnepcust ciy4aiiHOM BETHYMHBI BreimonHenue gomairHeil KOHTpPONbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
Maremaruueckoe 0’KHJIaHHE N3yueHne OCHOBHOW M JIONOJIHUTENBHON nuTepaTypsl. | KoHTponbHas ceccus
111 | nucnepcust cay4aiiHON BETMUYMHBI BremonHeHne goMamrHed KOHTPOJMbHOW paboTel. Otser | paboTa
Ha BOIIPOCHI TECTA
Maremaruueckoe 0XKHJIaHUE N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccus
112 | nucnepcust cay4aiiHON BETHMYMHBI BeimonHeHne JqoMamntHed KOHTPOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
113 | Iucriepcust cimydaitHOW BEeTMYIUHBI BreimonHenue gomairHedt KOHTpPONbHOW paboThl. Otser | paboTa

Ha BOIIPOCHI TCCTA




Jucnepcus ciiydyailHOM BETUYMHBI N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
114 Beinonnenue gomamHeil KOHTpoJIbHOM paboTel. Oteer | pabora
Ha BOIIPOCHI TeCTa
Jucnepcus ciydyailHOW BETUYUHBI N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JuTEpATyphl. | KoHTpOJbHAS ceccus
115 BrimontHeHHe nomarHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
Jucnepcus cinydyailHOW BETUYUHBI N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KoHTposibHas ceccust
116 BrimontHeHre nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
Jucnepcus ciry4ailHOM BEJIMYMHBI N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccus
117 Beimonnenne gomamHeil KOHTpoJIbHOM paboTel. Otser | pabora
Ha BOIIPOCHI TCCTA
N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTypshl. | KoHTpoabHas ceccus
118 | [NapamnenbHOCTh HPSAMBIX Beimonnenne gomamrHeil KOHTpoJbHOM paboTel. Otser | pabora
Ha BOITPOCHI TCCTA
[TapannenpbHOCTh NPSIMBIX N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
119 BrlmontHeHNE oOMaIiHel KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
[TapamiensHOCTE IPSAMBIX N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
120 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
[TapamiensHOCTE IPSAMBIX N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
121 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
[TapannenbHOCTb NPSAMBIX N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTponbHas ceccust
122 BrimonHenue gomaiHed KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
[TapannenbHOCTb NPSAMBIX N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
123 BeimonHenue gomaiHed KOHTpoOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
124 | TleprieHAUKYIIPHOCTD TPSIMBIX BreimonHenue gomaiiHed KOHTPOIbHOM paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTA
125 [TepnenuKyISIPHOCT MPSAMBIX N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
BeinonHenne gomamHeil KOHTpoJbHOM paboThl. Otser | pabora




Ha BOIIPOCHI TECTA

IlepneHIUKyYIAPHOCTD MPSMBIX W3ydyeHne OCHOBHOW M IONOJIHUTEIBLHOU JMTeparypbl. | KoHTponbHas ceccust
126 BreimonHeHne gomaimrHedt KOHTPONbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
[lepneHUKYIAPHOCTD NPSMBIX N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
127 BrimontHeHre noMantHel KOHTPOJIBHOM paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
[lepneHUKYIAPHOCTD NPSMBIX N3yyenne OCHOBHOW M JOIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
128 BrimontHeHrEe nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
IlepneHIUKyYIAPHOCTD MPSMBIX W3y4yeHne OCHOBHOW M [ONOJIHUTEIBHOW JMTeparypbl. | KonTponbHas ceccust
129 Beimonnenne gomamHeil KOHTpoJIbHOM paboTel. Otser | pabora
Ha BOIIPOCHI TCCTA
[lepneHIUKYIAPHOCTD MPSMBIX W3y4yeHre OCHOBHOW M JONOJIHUTEIBHOW JMTeparyphl. | KonTponbHas ceccust
130 BrimonHenue gomaiHed KOHTpOJbHOM paldoThl. Otser | paboTa
Ha BOITPOCHI TCCTA
[lepneHMKyYIAPHOCTD MPSMBIX N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccus
131 BrlmontHeHNEe JoMaIiHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTA
N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
132 | MHororpaHHUKH Beinonnenne pomaimHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
MHOrorpaHHuKu N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
133 Beinonnenne pomamHeil KOHTpoJbHOM paboTsl. Oteer | pabora
Ha BOIIPOCHI TCCTa
MHororpanHuku N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
134 BeimonHenue gomaiHed KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
MHororpanHuKu N3y4yeHne OCHOBHOW M JIOMOJHUTENbHOW nuTeparypsl. | KoHTponbHas ceccust
135 BeimonHenue gomairHed KOHTpoOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
MHoOrorpaHHuKu N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
136 Beinonnenue gomamHeil KOHTpoJbHOM paboThl. Oteer | paboTa

Ha BOIIPOCHI TCCTA




W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suTeparypbl. | KonTponbHas ceccust
137 | Kpyruble Tena BreimonHeHne gomaimrHed KOHTPOJbHOUM paboTel. Otser | paboTa
Ha BOIIPOCHI TeCTa
Kpyrmasie Tena N3ydyeHne OCHOBHOM W JONOJHHUTENIBHON JuTeparypsl. | KonTposibHas ceccus
138 BrimontHeHHe nomarHel KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
Kpyrmasie Tena N3ydyenne OCHOBHOM W JONOJHUTEIBHON JiuTeparypsl. | KonTposibHas ceccust
139 BrimontHeHre nomarHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
Kpyrasie Tena W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
140 BeimonHeHne gomamrHed KOHTPOJbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTA
W3ydyeHne OCHOBHOW W JOMOJIHHUTENBHOW suTeparypbl. | KoHTponbHas ceccust
141 | Cdepa, map u ero yactu BrinoniHeHne nomariHedn KOHTPOJIbHOM pabotel. Oteer | paboTa
Ha BOITPOCHI TCCTA
Cdepa, map u ero yactu N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
142 BrlmontHeHNE oOMaIiHel KOHTPOJIBHOW paboThl. Otser | paboTa
Ha BOITPOCHI TECTA
Cdepa, map u ero yactu N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
143 Beinonnenne pomaimiHeil KOHTpoJbHOM paboThl. Oteer | pabora
Ha BOIIPOCHI TCCTa
Cdepa, map u ero yactu N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
144 BreimmonHenue gomairHedt KOHTpONbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
Cdepa, map u ero yactu W3yueHre OCHOBHOI M JOMOJHUTENbHOM JuTeparypsl. | KoHTponmbHas ceccus
145 BrimonHenue gomaiHed KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA

[Tpu opopmuenun paboueii mporpaMmMbl ObUTH UCTIOIB30BaHBI CIIETYIOIINE YCIOBHBIE 0003HAYCHMUS:

[13 — npakTUyYecKoe 3aHATHE;
P3 — pemienue 3aaay;

KP — koHTpoOsbHas paborta;
YO — ycTHBI# o1npoc




Onucanue MaTepUAJIbHO — TEXHUYECKOH 0a3bl

Ayautopust No 505 - YyeOnast aynutopusi JUisi IPOBEACHUSI TEOPETUUECKUX
3aHATHN (YpPOKOB), MPAaKTHUUECKUX padOT, TPYNIOBBIX W HWHIUBUIYAIbHBIX
KOHCYJIBTAIIMM, TEKYIIEro KOHTPOJS M MPOMEXYTOuHOM arrectauuu. KaOuner
MaTE€MaTUKH.

OcHanienHocth: KomruiekT wmebenu, pa3gaToyHbli  Marepuan, ydeOHas
JAUTEparypa, MiIakaThl.

MeTtoanyeckue MaTepUuaIbl

IIpakmuueckoe 3anamue

[IpakTuueckue 3aHATHS MO MaTEMaTUKE OPraHW30BaHHbBI B BUJIE PELICHUS
3ajay.

[IpakTrueckue 3aHATUS [0 MATEMATUKE MPOBOJATCS CIAEAYIOMIMM 00pa3oMm:

- yYaIllhecsl CaMOCTOSITENBHO B MUCBbMEHHOM (pOpME OTBEYAIOT HA BOIPOCHI JIsI
CaMOKOHTpOJIS, 3aTe€M pemaroT 3aAaud (C HCIOJb30BaHUEM PEKOMEHIyEMOM
JUTEPATYPHI UM UHTEPHETA), MIOCIIE YEro JIeAeTCsl aHAIN3 BBIIIOJHEHHON padOThI;

- 3aHATUE OCYLIECTBIISIETCS C UCIOJIb30BaHUEM UHANBUAYAIbHBIX 3a1aHHH;

- 3aHATUE IPOBOJUTCS MO PYKOBOJICTBOM IIPENOAABATEIIS.

[Ipu pemeHun 3a7ad MOXHO I0JIb30BAThCS JIFOOBIMM MaTEeMaTHUYECKUMU
TabIUIIaMu 1 HEOOXOIUMBIMU (HOpMYyJIaMHu.

KoHntpoib pE3yNbTATOB IIPAKTUYECKUX 3aHATUN oOyuaromuxcs
OCYILIECTBIISIETCS MPENoiaBaTeeM Ha yueOHbIX 3aHATHIX [0 MAaTEMaTHUKE.

IIpasuna ogpopmnenus pe3yromamos NpaKmMuiecKko2o 3aHamus

PesynbraThl oopMIISIIOTCS B BUJE NHUCBMEHHOTO OTYETa, MPU HAMUCaHUU
KOTOPOT'0 HEOOXOANMO MPUAEPKUBATHCS CIEIYIONIUX TPEOOBaHUIA:

- 3aIMCaTh JATy BBINOJHEHUSA, TEMY U 1IeJIb PadOThI,

- 3aMKMcaTh YCIOBUE 3a7a4M B KpaTkoil hopme (1aHO);

- 3amMcaTh BONPOC 33J]a4M B KpaTKoi ¢opme (HalTn);

- 000CHOBaTh HEOOXOAMMOCTb NPUMEHEHUS TE€X WM HUHBIX (opMyd s
pELIeHUs 3a1a4H;

- IIPY PELICHUM 3a/ad Ha MOCTPOEHUE MPOaHAIU3UPOBATh YCJIOBHUE 3a/1aud U
BBIIIOJIHUTD YEPTEXK, AaB ONMCAHUE BCEX MIOCTPOCHU,

- 3aIIMCaTh OTBET.

Pewenue 3adau

OcyuiecTBiss peleHus 3a1a4y Mo MareMaTHKe oOydJaromuecs AODKHbBI 3HATh
HE TOJBKO OOIIMI alrOpUTM pELIeHUs 3a]ady, HO U yMETh padoTaTh ¢ YaCTHBIMU
CTPYKTypamu Ipolecca pemieHus 3aaad. [IpueneM npumepsl Takux CTPYKTYP.

IIpaBuia penieHus 3agay

Oran 1.IloHATE CyTh 3a/1a4N.

Otan 2.CoCTaBUTH IIAH PELICHUS 3a1a4u.

Oran 3.Peann3oBarh IIaH pELICHUS 3a/1a4U.

Oran 4.1IpoaHanu3upoBaTh MOJIYYEHHBINA PE3YIIbTAT.




Yemmuwiii onpoc

[Ipyn wHAMBUAYaTBLHOM OIPOCE MPENOo/aBaTellb BBI3BIBACT O0YYAIOIIEroCs K
JIOCKE, KOTOPOM OH TOJIb3yeTCs JJI TOro, YTOOBI CAENIaTh HEOOXOUMBIE 3aIUCH.
OtBer oOy4aromerocss BBICHyIIMBaeT Bes rpynma. OmmOku, TOMyIeHHBIC
OOyJaroIIMMCsl, KOJUIGKTUBHO aHAIM3UPYIOTCS M UCIPABIIIIOTCSA. Y CTHBIM OIMPOC
3aKJTFOYACTCS B BBI30BE MHOTHUX OOyYaromIuxcsl JUisi OTBETa Ha BOIMPOCHI,
TpeOyromue HeOOIBIIOro Mo 00heMy OTBeTa. Yarre Bcero onpoc MpOBOIUTCS IS
MPOBEPKU MaTepualia, KOTOPBbI HYKHO 3allOMHUTb HWIU 0€3 KOTOpPOTo
HEBO3MOXHO YCIICIIHOE MPOBUKECHHUE BIIEPE]] B U3YUYCHUHN YU€OHON JUCIUIUIUHBI.

[leapto ycTHOTO ompoca SBISIOTCS O0OOIIEHHE U 3aKpeIUieHHEe HU3yYEeHHOTO
MaTepuaia mo paszienaM MareMaTtuku. [Ipu moAroTtoBke ciemyeT HCMOIb30BaTh
JIEKIIMOHHBIN MaTepuan u yueOHyto nurepaTtypy. Cieayer BHUMATENIbHO MIPOYECTh
CBOM KOHCIIEKT JIEKIUM 110 U3Yy4aeMOW TEME U PEKOMEHIyeMyIo nuteparypy. [Ipu
TOM BaXHO HAYYHUThCS BBIIEIATH CAMOE TJIaBHOE U COCPEAOTAYMBATHh HA HEM
OCHOBHOE BHUMAaHHE IpU MOJATOTOBKE K OMNpocy Mo mareMarnke. OTBET Ha
KOKIBI  BOMPOC JOJDKEH OBITh JIOKAa3aTeIbHBIM M apTryMEHTHUPOBAHHBIM,
oOyyJaroiemMycsi Hy>KHO yMETh OTCTauBaTh CBOIO TOUKY 3peHus.O0yuaroniemMycs
HAJIJICKUT XOPOLIO TMOATOTOBUTHCS, YTOOBI MMETh BO3MOXKHOCTH TPaMOTHO U
MOJIHO OTBETUTH HA 3aJIaHHBIE €My BOMPOCHI, CYMETh CJIeJIaTh BBIBOJIbI U TTOKa3aTh
3HAYMMOCTh JTAaHHOW MpoOJieMbl Jisl u3ydaemoro marepuana. Ho st Toro, 4ToOb!
MPaBUWIBHO U YETKO OTBETUTh HA MOCTaBJIEHHBIE BOMPOCH HEOOXOAMMO MTPaBUIILHO
YMETh MOJIb30BaThCS YUEOHOM U JOMOJHUTEIBHON JTUTEPATypPOH.

VY CTHBIN OMPOC MOYKET MPOBOJUTCS C MTOMOIIBIO OMPOCHBIX JIUCTOB, B KOTOPBIX
KpaTKO H3J1araroTCs OTBETHl HA IMOCTABIICHHBIE TEOPETHYECKHUE BOIPOCHI, & MpPH
HEOOXOJAMMOCTHA 3TU OTBETHI COMPOBOXKIAIOTCS KOHKPETHBIMU TMPOU3BOJIbHBIMU
MPAKTUYECKUMH PUMEPAMHU.

Koumponvnasa paboma

KoHnTposbHbie paboThI 110 MaTEMATHKE MTPOBOJATCS CIASAYIOIUM 00pa3oM:

- 3aHSATHE OCYIIECTBIISIETCS C MCIOJIb30BAHMEM 3apaHee MOJATrOTOBICHHBIX
MPETO/IaBATENIEM 3/IaHU;

- 3aHATHE MPOBOJUTCS MOJT PYKOBOJCTBOM IMPEIOaBATEIS.

[Ipu pemienuu 3a7a4  KOHTPOJIBHOM paOOThl MOXKHO TMOJIB30BATHCS JIFOOBIMU
MaTeMaTUYECKUMU TaOJIUIIaMU U HEOOXOIUMBIMU (POPMYJIaAMH.

KonTpoas pe3ynapTaToB 00ydaromuxcs OCYIIECTBISICTCS TMpenojaBaresieM Ha
y4eOHBIX 3aHATHUSX 110 MaTeMaTHKE.

IIpasuna opopmnenus pe3yromamos KOHMPOIbHOU pabomol

Pesynbratel oopMIISIFOTCS B BUIE MHCHBMEHHOTO OTYETa, MPU HAMHCAHUU
KOTOPOTO HEOOXOAMMO MPUACPKUBATHCS CICTYIONTNX TPEOOBAHMIA:

- 3aIMCaTh JaTy BHITIOJHEHUS, TEMY H 11€JIb PaOOTHI,

- 3amMcaTh YCIOBUE 3aJla4M B KpaTKoi dopme (1aHo);

- 3aIMcaTh BOMPOC 33/1ayM B KpaTkon hopme (HailTH);

- 000CHOBaTh HEOOXOJUMOCTh TMPUMEHEHHUS TE€X WM HHBIX (QopMyn s
pelleHus 3a/1auu;



- IIPY PELICHUM 337a4 HA ITOCTPOCHUE NMPOAHAIM3UPOBATH YCIOBHE 3aJa4M U
BBIIIOJTHUTB YEPTEXK, 1aB ONIMCAHUE BCEX IIOCTPOCHUN,
- 3aIIMcaTh OTBET.

Ouenounbie MaTepuabl NpH GopMHUPOBAHUHU PadoUeil MPOrpaMMBbl
mucuuninebl I1J1.1 MaremaTuka

HacnopT OLCHOYHbIX MaTe€pHuajioB

B coorBerctBun ¢ mnpunATron KoHuenuuen pasBUTHS MaTeMaTH4ECKOIO
oOpazoBanus B Poccuiickoit denepanuu, MaTeMaTH4eckoe oOpa3oBaHUE pEIIacT, B
YaCTHOCTH, CJIEAYIOIIME KIIIOUEBbIC 3a/1a4u:

—  IPeNoCTaBISATh KaXJAOMY OOYy4arolmeMmycsi BO3MOKHOCTb JOCTHKEHUS
YPOBHSI MaTE€MaTUYECKUX 3HAHUHM, HEOOXOAMMOTrO Jid JalbHEWIIEH YCHEeNTHON
YKU3HU B OOIIECTBEY;

—  «obecrieunBaTh  HEOOXOJMMOE  CTpPaHE  YHUCIO  BBIMYCKHUKOB,
MaTeMaTU4ecKass IOJArOTOBKAa KOTOPBIX JIOCTaTOYHA JJIsi  MPOJOJIKEHUS
o0pa3oBaHUs B Pa3UYHBIX HAIPABICHUSIX W IS MPAKTUUYECKOM NESITEIBHOCTH,
BKJIIOYAs MPENnojaBaHUe MaTeMaTUKH, MaTeMaTUYECKHE HCCIIe0OBaHUs, padoTy B
chepe nHPOPMAITMOHHBIX TEXHOJIOTUM U JIP.»;

—  «B OCHOBHOM OOIIEM M CpeaHeM O0O0IIeM O00pa30BaHUM HEOOXOIUMO
MPEAYyCMOTPETh MOATOTOBKY OOYYaIOIIMXCS B COOTBETCTBUU C UX 3alpocamu K
YPOBHIO MOJITOTOBKU B chepe MaTeMaTHIECKOro 00Opa30BaHUs».

COOTBETCTBEHHO, BBIICIAIOTCS TPU HANpPaBJICHUS TPeOOBaHUN K pe3ysbTaTam
MaTEeMaTU4YeCKOro 00pa30BaHMUS:

1) mpakTHKO-OPUEHTHPOBAHHOE MaTeMaTHYeCKoe oOpa3oBaHHE (MaTeMaTHKa
JUTSI JKU3HH),

2) MaTeMaTHKa ISl HCIOb30BaHUs B TIPO(ECCHH;

3) TBOpueckoe HampaBjCHHWE, Ha KOTOpOE HalleleHbl Te OO0ydarolrecs,
KOTOpBIC TUIAHUPYIOT 3aHMMAaTbCS TBOPUYECKON M HCCIEI0BATEILCKOM paboOTOM B
00J1aCTH MaTeMaTUKH, (PU3UKH, SKOHOMUKH U JPYTUX 001aCTsIX.

[lenn ocBOeHUs MpOrpaMmbl 0A30BOTO YPOBHS — OOECIEUECHHE BO3MOXKHOCTHU
MCIMOJIb30BaHNS MAaTEMATUYECKUX 3HAHUW W YMEHH B MOBCEIHEBHOW KU3HU U
BO3MOXXHOCTH YCIICIIHOTO MPOAOJDKEHUsSI 00pa3oBaHUsl MO CHEIUAIbLHOCTAM, HE
CBSI3aHHBIM C MPUKJIAJAHBIM UCTIOJIb30BAHHEM MAaTEMaTHKH.

OO6yuaronuecs, OCyIIECTBISAIONIME o0ydeHHe Ha 0a30BOM YpOBHE, JIOJKHBI
OCBOWUTH OOIME MaTeMaTHUYeCKHEe YMEHHUS, HEOOXOJAWMbIC JiS JKU3HU B
COBPEMEHHOM OOIIIECTBE; BMECTE C TE€M OHHU TMOJYyYalOT BO3MOXKHOCTh H3YYHTh
npeaMeT ray0xe, ¢ TeM 4ToObl B JajdbHEHIEM MpH HEOOXOJUMOCTH H3ydaThb
MaTeMaTUKYy Uil MpodheCCHOHATBHOTO MPUMEHEHHS.

[Ipn wu3yuyeHnn MaTEeMaTUKH Ha YIUIYOJICHHOM YypOHE TMPEIbSBISIOTCS
TpeboBaHwUs, COOTBETCTBYIOIIIHE HaIPaBJICHUIO «MaTtemMaThka TUTST
poeCCHOHANILHON JICSATENBHOCTH»; BMECT€ C TE€M OOYYalOImUNUCS TMOTydYaeT
BO3MOXXHOCTh M3yUYWTh MaTE€MaTUKy Ha Topa3ao Oojiee BHICOKOM YpPOBHE, 4YTO
co3zact pyHIaMEeHT AJis TalIbHEUIIIET0 CEPhe3HOTO N3YUEHUs] MAaTEMAaTUKU B BY3€.



[Ipy wu3ydeHuun wmareMaTuku OOJbIIOE BHUMAHUE VYAETSETCS Pa3BUTHUIO
KOMMYHUKATHUBHBIX YMEHUN (POPMYyIUPOBATH, APIYMEHTUPOBATh U KPUTUKOBATB),
(GbOopMHUPOBAaHUIO OCHOB JIOTHYECKOTO MBIIIUICHHS B YaCTU MPOBEPKU UCTUHHOCTU U
JIO’)KHOCTH YTBEPKICHUHM, MOCTPOCHUSI NMPUMEPOB M KOHTPIPUMEPOB, LIETOYEK
YTBEPXKJICHUM, (OPMYIMPOBKH OTPUIIAHWM, a Takke HEOOXOAUMBIX U
JIOCTAaTOYHBIX YCJIOBUH. B 3aBUCHUMOCTHM OT YpPOBHS NpPOrpaMMbl OOJBIIE WU
MEHbIIIE BHUMAHUS YIEISIETCS YMEHHUIO paboTaTh M0 aJrOpUTMY, METO/IaM MOKMCKa
QITOPUTMA U ONPENEICHUI0 TPaHUI] NPUMEHHUMOCTH aaropuTmoB. TpeboBaHus,
copMmynupoBaHHbie B pazaene «['eomerpus», B OONbIICH CTEEHH OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEICTABICHUNA M TpaUUecKUX METOAOB, YeM K
dbopMaIbHOMY OMUCAHUIO CTEPEOMETPUIECKHX (DaKTOB.

Ilnanupyembie pe3yJbTAThI OCBOCHUSN Y4€OHOM IMCUUIIIMHBI

B pesynbrare wusydeHus y4eOHOM MHCIUILIMHBI MaTeMaThka Ha ypOBHE
CpeaHero ooiero oopa3oBaHus:
OOvyyarommics Ha 0a30BOM YPOBHE HAYVUYUTCS:

Anzebpa u nauana ananuza

Yucna u evipasicenusn

OnepupoBath MOHATUSIMHU:

—  IIeJ0€ 4YHCIO, JCIMMOCTh YHCell, OOBIKHOBEHHAs ApOOb, JeCATHYHAS
Jpo0b, pallMOHAJIBHOE YHCII0, MPUOIMKEHHOE 3HAUCHUE YUCIIa,;

—  omepupoBaTb Ha 0a30BOM YpOBHE TMOHATUSIMH: JOrapupm dHCIa,
TPUTOHOMETPUUYECKAsT OKPY>KHOCTh, TpajlycHass Mepa yrIjia, BeJIUYWHA YIJIa,
3aJIaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOM OKPY>KHOCTH, CHUHYC, KOCHHYC,
TAHTEHC ¥ KOTAHTECHC yTJIOB, HMEIOITUX MPOU3BOJILHYIO BETUUYHHY;

—  BBINIOJHATH apU(PMETHICCKUE IEHCTBUS C IEIBIMH W PaIlMOHATLHBIMU
YUCJIaMU;

—  BBINIOJNIHATH HECIOXKHBIC TIPEOOpa30BaHUS YHCIOBBIX  BBIPAKCHUH,
coJiepKallliuX CTENEHU YHUCEe, JIM0O KOPHU U3 YUCET, JINOO JTorapuMbl YHCEIT;

—  CpaBHHBaTh palMOHAIBHBIC YUCIIA MEXKIY COOOI;

—  OIICHWBATh W CPaBHMBATh C PAIIMOHAJILHBIMH YHCJIAMHU 3HAYCHHS IIEITBIX
CTETICHEH uuces, KOPHEeH HaTypallbHOW CTETeHHM W3 YHCell, Jorapu(MOB YHCEI B
MPOCTHIX CIyYasx;

—  OIICHWBATH 3HAKU CHMHYCA, KOCHHYCA, TAHT€HCA, KOTAHTE€HCA KOHKPETHBIX
YTJIOB;

B moBcenHeBHOM KU3HU U TIPU U3YUYCHHUH JIPYTUX YICOHBIX MPEIMETOB:

—  BBITIOJIHATH BRIUUCICHUS TIPH PEIICHUU 33]1a4 MPAKTUIECKOTO XapaKTepa;

—  BBIIOJNIHATH  TPAKTHYECKHE  pPACUeThl C  HCIOJIb30BAaHUEM  IIPH
HEO0OXOJMMOCTH CITPABOYHBIX MAaTEPHUATIOB M BBIYMCITUTEIIBHBIX YCTPOUCTB;



- COOTHOCHUTD pcajlbHbIC BCJIMYHUHBI, XapaKTCPUCTUKHU 00BEKTOB
OKPYKaromero Mupa ¢ uX KOHKpCTHBIMH YU CJIOBBIMU 3HAUYCHUSAMU,

- HCIIOJIB30BATb MCTOIBI OKPYIJICHUA, HpI/I6HI/I)KCHI/IH U TIPUKHAOKU IIpU
PCIICHUHU IIPAKTHYCCKHUX 3a1a4 HOBCCI[HGBHOﬁ KHN3HHU.

Ypaenenus u nepasencmea

—  pemarp Jjorapudmuueckue ypaBHenuss Buma log, (bx + ¢) = d m
npocreime HepaBeHcTBa Bua 10g.x<d;

—  pemaTh IOKa3aTeNbHBIC ypaBHEHWs, BHIA a (rme d MoxHO
NPEJCTaBUTh B BUJE CTETNIEHW C OCHOBAaHMEM &) M MPOCTEUIINe HepaBEHCTBA BUA
a’<d (rme d MOKHO NIPEICTABUTEL B BUJIE CTENIEHH C OCHOBAHUEM a);

—  pemaTh UppalroHaIbHbIE YPaBHEHHUS;

—  TPUBOJAUTH HECKOJIBKO IPUMEpPOB KOpHeil POCTEUIIIEro
TPUTOHOMETPHUUECKOIO YpaBHEHHUS BUIA: sInX = &, COS X = a, tgx = a,CtgX = a, rae a
— TaOJIMYHOE 3HAYEHHE COOTBETCTBYIOLIEN TPUTOHOMETPUYECKON (DYHKIIMH.

B moBceTHEBHO JKU3HU | ITPH U3YYEHUH JPYTUX MPEIMETOB:

COCTaBJIATh W pEIIaTh ypPaBHCHHS W CHCTEMbl YpaBHEHUH TpU pEIICHUH
HECJIOKHBIX MPAKTHYECKUX 3a]1ad.

bx+c: d

Dynxkuyuu

—  OmnepupoBarh Ha 0a30BOM ypOBHE MOHSATHSAMH: 3aBUCHUMOCTH BEJIUYMH,
(GyHKUHMS, apryMEHT U 3HaueHHe (PYHKIMH, 00JIaCTh ONPENEICHUS U MHOMXECTBO
3HaUYeHUU (PyHKIMHU, rpaduK 3aBUCHUMOCTH, Tpaduk (QyHKIHMH, HYIH (PYHKIUH,
IPOMEXYTKA 3HAKOMOCTOSHCTBA, BO3pAaCTaHME Ha YHCIOBOM TIPOMEXYTKE,
yObIBaHME Ha YKCJIOBOM IMPOMEXYTKE, HAWOOJbIIee M HAUMEHbIIEEC 3HAYCHUE
(GYHKIIMM Ha YUCIIOBOM MPOMEKYTKE, MepHoaruIecKast PyHKIHS, TEPUO;

— omepupoBaTh ~Ha  0a30BOM  YpPOBHE  TMOHSATHSMH:  CTEICHHAs,
jorapudMuyecKas v nokazareiabHas QyHKIIUHA, TPUTOHOMETPUUYECKHE (PYHKIUH;

—  pacmno3HaBaTh  TrpaduKH  dJIEMEHTapHbIX  (DYHKIMI:  CTENEeHHOMH,
Jgorapu(pMUYECKON U OKa3aTeNbHON (PYHKIUN, TPUTOHOMETPUYECKUX (QYHKLINA;

—  COOTHOCUTh  TpauKu  dDJE€MEHTapHbIX  (YHKLUMA:  CTENEHHOM,
Jorapu(MUYECKON U MOKa3aTeabHOU (DYHKIIMI, TPUTOHOMETPUUECKUX (PYHKIIUI €
dbopMynaMu, KOTOPHIMU OHU 33JJaHBI;

—  HaXoauTh Mo rpaduKky NpUOTMHKEHHO 3HAYEHUS (PYHKIUU B 3aJaHHBIX
TOUKaX;

— ompenensaTh 1Mo TrpaduKy cBoiicTBa (yHKIHH (HYJTH, MTPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAuMOONbIINE W HANMCHBIINE
3HAYCHUS U T.IL.);

—  CTpOUTh 3CKHM3 Tpaduka (QYHKIHMH, yIOBICTBOPSIOUICH NpPUBEIECHHOMY
HaOOpy yCJIOBHI (MPOMEXKYTKH BO3pacTaHus / yObIBaHUS, 3HaueHHWE (DYHKIIMH B
3aJIaHHOW TOYKE, TOUKU 3KCTPEMYMOB H T.[I.).

B nmoBceiHEBHOM )KU3HU U MTPU U3YUEHUH JPYTHX IPEIMETOB:



— ompenensaTh 10 rpaduKaM  CBOWCTBA PEAIBHBIX MPOIECCOB U
3aBUCUMOCTEH (HanOobIlINe 1 HAMMEHBIITNE 3HAYCHUS, IPOMEXYTKH BO3paCTaHUs
U yObIBaHUs, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.I1.);

—  HUHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKOU
CUTYallUH.

Inemenmul MamemamuyecKko2o aHaIu3a

—  OmnepupoBath Ha 6a30BOM YPOBHE MOHATHUSIMH: MPOU3BOIHAS (HYHKIINH B
TOYKE, KacaTeabHas K rpaguky GyHKIHUH, TPOU3BOAHAS QYHKIIUU;

—  OmpenensaTh 3HaUeHHE MPOU3BOAHON (QYHKIHU B TOUKE MO U300pa’KEHUIO
KacaTelbHOM K rpaduKy, MPOBEACHHON B 3TOM TOUKE;

—  pemiatb  HECJIOXHBIE 3a7aud Ha TNPUMEHEHHE CBA3H  MEXIY
IPOMEXYTKaMH MOHOTOHHOCTH M TOYKaMH JKCTpeMyMa (YHKIWH, C OJHOMN
CTOPOHBI, ¥ TPOMEXKYTKAMH 3HAKOMOCTOSHCTBA W HYJISIMH TPOU3BOIHOW 3TOM
GbyHKIHUU — C IPYTOH.

B noBceiHEBHOM )KU3HU U MIPU U3YYEHUH JPYTUX IPEIMETOB:

—  [ONb3ysCh TIpauKaMu, CpPaBHHUBATh CKOPOCTH BoO3pacTaHus (pocra,
NOBBILICHUSI, YBEJIMUEHUS U T.II.) WM CKOPOCTH YOBbIBaHMSI (M1aJ€HUsI, CHUKEHUS,
YMEHBIIICHHUS U T.I1.) BEIMYMH B PEATbHBIX MPOIIeccax;

—  COOTHOCHUTH TpaduKH pealbHBIX TPOIECCOB M 3aBUCUMOCTEH C HX
OTNKCAaHUSIMH, BKJIIOYAIONIMMHU XapaKTEPUCTUKU CKOPOCTH W3MEHEHUs (OBICTpHIi
pOCT, IJIaBHOE MOHMWKEHUE U T.I1.);

—  HCIOJIb30BaTh IpaMKU pPeabHBIX IMPOLECCOB JIJISl PELICHUS] HECIOKHBIX
OPUKIAIHBIX 3aJady, B TOM 4YHCIE ONpenenss Mo rpaduky CKOpocTb Xojna
nporecca.

Teopus eeposamuocmeit u CmamucmuKa, 102UKA U KOMOUHAMOPUKA

—  OmepupoBaTh  OCHOBHBIMH  OIUCATENbHBIMH  XapaKTEPUCTHUKAMHU
YUCIIOBOTO Habopa: cpenHee apudmerhyueckoe, MeauaHa, HaubOojblee U
HaWMEHbIIIee 3HAUCHUS;

—  OmepUpOBaTh MOHATHUSAMU: YACTOTA M BEPOATHOCTH COOBITHS, CITyJalHBIN
BBIOOP, OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMUA COOBITUSAMU;

—  BBIYHCIATH BEPOSTHOCTH COOBITHII HA OCHOBE TOJICYETA YHUCIIA UCXOIOB.

B noBcenHeBHOM ®KU3HU U TIPU U3YUYCHUH JPYTUX MPEIMETOB:

—  OIICHMBATh M CPAaBHHMBATh B MPOCTBHIX CIIy4asX BEPOSTHOCTH COOBITHHA B
peanbHOM KU3HU;

—  YHTaTh, COIOCTAaBJIATh, CPaBHUBATh, HHTECPIPETUPOBATH B IMPOCTHIX
Clly4yasiX pealibHble JaHHbIe, NPEICTAaBICHHbIE B BUJIEC TaOJNHIl, JUATPamM,
rpaduKoB.

T'eomempus



—  OmnepupoBath Ha 0a30BOM YpPOBHE TMOHATUSMHU: TOYKa, MpsMad,
IJIOCKOCTh B MPOCTPAHCTBE, MapaLUIeNbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX U
MIOCKOCTEH;

—  pacro3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (TIpU3Ma, MHUPAMU/IA,
IPSIMOYTOJIBHBIN NapaJIIesIeuIe ], Ky0);

—  un3o0pakaTh M3ydaemble (PUTYPBI OT PYKH M C IMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;

—  jenatb (BBIHOCHBIE) MJIOCKKE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 0ObEMHBIX
buryp: BuI cBEpxy, COOKY, CHU3Y;

—  u3BJIEKaTh MHQOpPMALMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
durypax, npeACTaBICHHYIO Ha YepTeX)axX U PUCYHKaX;

—  mnpuMeHsATh Teopemy Iludaropa mnpu  BBIYUCIEHHWH  BJIEMEHTOB
CTEpEOMETPUUECKUX PUTyYD;

—  pacno3HaBaThb OCHOBHBIE BUbI T€J BpallleHus (KOHYyC, LIMIUHAP, chepa u
map);

—  HaxoauTh OOBEMBl U  IUIOIAAM  TOBEPXHOCTEW  MPOCTEHIINX
MHOTOTPAaHHHUKOB U TEJI BPAIICHUS C IPUMEHEeHHEM (popMyIL.

B moBce1HEBHOM XKU3HU U TP U3YUCHUH IPYTHX MPEIMETOB:

—  COOTHOCHTH aOCTpaKkTHbIE TEOMETPHUYECKHE TOHATHA U (PaKThl C
peaIbHBIMU KU3HEHHBIMU O0OBEKTAMU U CUTYAIUSIMU;

—  HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTYp AJIs
peIleHus TUMOBBIX 3a/1a4 MPAKTUYECKOTO COACPKAHMS;

—  COOTHOCUTh IUIOIIAJM TOBEPXHOCTEH Tea OAMHAKOBOHM  (QOpMBI
pa3IMYHOTO pa3Mepa;

—  COOTHOCHTH OOBEMBI COCYJIOB OJJUHAKOBOM (DOPMBI pa3IMIHOTO pa3Mepa;

OLIEHUBAaTh (JOPMY NPABUILHOTO MHOTOTPaHHHKA I1OCJIE€ CIUIIOB, CPE3OB U T.II.
(ompenensaTh ~ KOJWYECTBO  BEpIIMH, pebep W TpaHed  MOJYYCHHBIX
MHOTOTPaHHUKOB).

Bexmopuvt u koopounamot 6 npocmpancmee

—  OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHEM JIEKAPTOBBI KOOPAUHATHI B
MPOCTPAHCTRBE;

—  HaxoAuTh  KOOPJMHATBI  BEPUIMH Kyba HW  MPSMOYTOJBHOIO
napasuiesienunena

O6V‘-I£lf0HlPII>iC$I Ha 6a30BOM YPOBHC ITOJYYHUT BO3MOKHOCTb HAYYHUTHCA.

Yucna u evipasrcenun

—  omepupoBatb Ha 0a30BOM YpOBHE MOHATUSMH: JOrapupm 4ucia,
TPUTOHOMETPHUUYECKAasT OKPYKHOCTb, TpaayCHas Mepa YIJa, BEJIMYMHA YIJIA,
33JITaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOM OKPY>KHOCTH, CHUHYC, KOCHHYC,
TAHT'€HC ¥ KOTAHT€HC YTJI0B, UMEIOUIUX MPOU3BOJIbHYIO BEIUUHUHY;

—  BBINOJHATh apU(PMETUUYECKUE IEHUCTBUSA C LEJIBIMU W PAIlMOHATbHBIMU
YHUCIIAMH;



—  BBIMOJHATH HECIOXHBIE MPEOOPa30oBaHMsI YHCIOBBIX  BBIPAXKEHUI,
COJEpIKaINX CTENEHN YHUCEl, IMOO KOPHU U3 YUCEI, JTUOO0 JJorapu(Mbl YHCET;

—  CpaBHMBaTh pallOHAIbHbIE YHCIIa MEKIY COO0ii;

—  OLEHUBATh U CPAaBHMUBATh C PALMOHAJIBHBIMM YUCJIAMHU 3HAYECHMS LIEIIBIX
CTENECHEN uucel, KOpHEH HaTypalbHOM CTENEHU W3 YUCE, JIorapu(MoB uucen B
IIPOCTHIX CIIy4asx;

—  OLEHUBATH 3HAKU CHUHYCA, KOCHHYCA, TAHT€HCA, KOTAHI'€HCAa KOHKPETHBIX
YTJIOB;

B noBceHEBHOM XKU3HU U NTPU U3YUYECHHUH IPYTUX YUEOHBIX NPEIMETOB:

—  BBINOJIHATH BBIYMCIEHUS IPU PELIEHUH 3a]a4 PAKTUYECKOT0 XapaKTepa,;

—  BBIIOJHATH  NPAKTUYECKHME  pacuyeTbl C  KCIOJB30BAHMEM  IpU
HEOOXOMMOCTH CIPABOYHBIX MATEPHAJIOB M BHIYHCIUTEIBHBIX YCTPOWCTB;

—  COOTHOCUThb  pEaJbHble  BEIUYHMHBI,  XAPAKTEPUCTUKH  OOBEKTOB
OKPY’aIOIIEro MUpa ¢ UX KOHKPETHBIMU YUCJIOBBIMU 3HAYEHUSIMH;

—  HUCHOJb30BaTh METOJIbl OKPYIJIEHUS, NPUOIMKEHUS W NPUKUIKUA IpU
pELIEHUH NPAKTUYECKUX 3a7a4 TIOBCEIHEBHOM KU3HU.

Ypaenenua u nepasencmea

—  Pematp pannoHanbHbIe, TOKa3aTeIbHBIC U JIOTAPU(DMHUUYCCKUE YPABHEHUS
M HEPABEHCTBA, MPOCTEHIINE HPPALMOHAIBHBIE W  TPUTOHOMETPUYECKUE
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

—  HCIOJB30BAaTh METOJbl PEIICHUS YPABHEHUU: NPUBEACHUE K BHUIY
«IIPOM3BEICHUE PABHO HYJIIO» WUJIA «YACTHOE PABHO HYIIIO», 3aMEHA IEPEMEHHBIX;

—  HCIOJIb30BaTh METOJI HHTEPBAJIOB JJISl PEIICHUSI HEPABECHCTB;

—  n“300pakaTh Ha TPUTOHOMETPUICCKON OKPYKHOCTH MHOYKECTBO PEIICHHIMA
MPOCTEUIINX TPUTOHOMETPUUECKNX YPAaBHEHU U HEPABEHCTB;

—  BBINOJHATH OTOOpP KOpHEH YpPaBHEHHM WM pELICHUH HEPaBEHCTB B
COOTBETCTBHUM C JIONOJHUTEIIBHBIMU YCIOBUSIMU U OTPAHUYCHUSIMU.

B noBceHeBHOM XU3HU U TIPU U3YYSHHUH IPYTUX YICOHBIX MTPEIMETOB:

—  COCTaBJISITh W pEIIaTh ypaBHEHWS, CUCTEMbl YpaBHEHHN W HEPABEHCTBA
MIPU PEIICHUH 33/1a4 IPYTUX yIeOHBIX IIPEAMETOB;

—  WCIOJB30BAaTh YPAaBHEHUSI W  HEPABEHCTBA ISl TIOCTPOECHUS W
MCCIICIOBAHUS MPOCTEHIINX MATEMaTUYECKUX MOJEIEH PEaJbHbIX CUTyalluil WIN
MPUKJIAIHBIX 3314,

YMETh  UHTEPHPETUPOBATH  MOJIYYEHHBIA TPU  PEIICHUM  YpPABHEHUS,
HEpPABEHCTBA WJIM CHCTEMBl pE3yJbTaT, OIIEHWBATh €ro MpaBIONoa00ue B
KOHTEKCTE 3aJJaHHOW PEAIbHOM CUTYAIIMU WIIH MPUKJIIATHOW 3a/1auH.

Dynkyuu

—  OnepupoBaTh MOHATUSMU: 3aBUCUMOCTD BEJIUYUH, (PYHKIUS, apTYMEHT U
3HaueHUe (PYHKIMHU, 00JacTh ONpEIECNCHUS] U MHOXKECTBO 3HAUEHUH (YHKLUH,
rpa@uk 3aBUCUMOCTH, TrpaduK (QYHKUUU, HYIU (QYHKIUH, OPOMEKYTKU
3HAKOTIOCTOSIHCTBA, BO3PACTAHME Ha YHCIOBOM IPOMEXKYTKE, YyObIBaHHE Ha
YHUCJIOBOM MPOMEXYTKE, HauOoJblllee M HaUMEHbIIEe 3HauyeHue (QyHKIUM Ha



YHCIIOBOM MPOMEXKYTKE, Nepuoanyeckas (pyHKUHs, MMEepHOJ, YeTHAs U HedYeTHas
bynxmm;

—  omepupoBaTh  MOHATUSIMHU:  CTeNeHHas,  Jiorapudmuueckas o
noKasaTelibHasi PyHKIUU, TPUTOHOMETpUYECKrEe (QYHKIINH;

— ompenensaTh 3HayeHUWe (GYHKUUM [0 3HAYEHUIO apryMeHTa IpH
pa3IMyYHBIX COC00ax 3adaHus PYHKIINU;

—  CTpOUTH IpaUKH U3YUCHHBIX (PYHKIINIA;

—  ONHCHIBaTh MO TpapuKy W B MPOCTEHIIMX chaydasx Mo ¢opmyie
MOBEJICHUE U CBOMCTBA (DYHKIIMI, HAXOUTh MO rpaduKy QYHKIUU HAUOOJIbIINUE U
HAaMMEHbIIIME 3HAYCHUS;

—  CTpoUTh 3CKHU3 Tpaduka (QPYHKIMH, yIOBICTBOPSIOUICH MpPUBEICHHOMY
HaOopy ycCIOBHHA (TIPOMEXYTKH BO3pacTaHUs/yObIBaHWS, 3HaUYCHHE (YHKIMHA B
3aJJaHHOM TOYKE, TOYKH SKCTPEMYMOB, HYJIH QYHKIUH U T.1I.);

—  pemiatb ypaBHEHHS, NPOCTEHIINE CHUCTEMbl YypaBHEHUH, HCIOIB3YS
CBOMCTBa (QYHKIIMI U UX TPa(UKOB.

B noBceiHEBHOM )KU3HU U MIPU U3YUEHHUH JPYTUX YUEOHBIX MIPEIMETOB:

—  OmpeleisaTh NO rpaukaM MU HCIOJIb30BAaTh JJISl PEIICHUs MPHUKIaJHbIX
3a/lad  CBOWCTBA pEAJbHBIX TMPOILIECCOB M 3aBUCUMOCTEH (HamOoJbIlINEe U
HAaUMEHBIIME 3HAYEHUS, MPOMEXKYTKM BO3pacTaHus M YyObIBaHUS (DYHKIHUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA U T.1I1.);

—  HHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW NPaKTHYECKON
CUTYaIINH;

- OOpeneNsTh No rpapukaM MpOCTEUIINEe XapaKTEPUCTUKN MEPHOINUECKUX
IPOLECCOB B OHMOJOTMHM, KOHOMHUKE, MY3bIKE, PagHOCBSI3U U Ap. (aMIuuTyna,
MEePUOA U T.II.)

Inemenmol MamemamuiecKko20 aHanu3a

—  OnepupoBaTh NOHATUSMU: MIPOU3BOJHAS (PYHKIIMU B TOUKE, KacaTeslbHas
K rpaguky GyHKLIHMH, TPOU3BOAHAS PYHKUINU;

—  BBIYMCIIATH NMPOU3BOAHYIO OJHOYJIEHA, MHOTOYJIEHA, KBAJPATHOI'O KOPHS,
MPOU3BOIHYIO CYMMBbI (DYHKLIUA;

—  BBIUMCIIATH NPOU3BOJHBIE 3JEMEHTApHbIX (QYHKUMA M UX KOMOMHAIUH,
WCITIOJIb3YsI CIIPABOYHBIE MaTEPHUAJIbI;

—  HCCIeNoBaTh B MPOCTEHIIMX ciay4yasX (QYHKIUM Ha MOHOTOHHOCTD,
HaXOJUTh HAWOOJIbIIME W HAUMEHbIIWE 3HAYEHUA (PYHKIUH, CTPOUTH Tpaduku
MHOTOWIEHOB M TNPOCTEHIINX paUMOHAIBHBIX (YHKIMA C HMCHOJb30BaHUEM
arnrapaTta MaTeMaTU4eCKOro aHaIu3a.

B noBceHeBHOM XU3HU U TTPU U3YUYECHHUH JIPYTUX YUEOHBIX MPEIMETOB:

- pemiath NPUKIAIHBIE 33]a4l U3 OMOJIOTUH, (PUBUKU, XUMHUH, SKOHOMUKHU
U JApYTHX MPEAMETOB, CBSI3aHHBIE C HUCCIEIOBAHUEM XapaKTEPUCTHUK peaTbHBIX
IPOLIECCOB, HAXOXKICHHUEM HauOOJbIINX U HAWUMEHBUIMX 3HAUYEHUH, CKOPOCTH U
YCKOPEHHUS U T.IL.;

-~ UHTEpHPETHPOBATH NOJYYECHHBIE PE3YJIBTATHI.



Teopuﬂ eepo;zmnocmeﬁ ucmamucmuka, jiocuka u Komﬁunamopuxa

—  OmnepupoBaTh  OCHOBHBIMM  OINHUCATENbHBIMH  XapaKTEPUCTUKAMU
YHUCJIOBOrO Habopa: cpeAaHee apu@MeTHdecKoe, MeauaHa, HauOolblliee U
HaMMEHbIIIee 3HAYCHUS;

—  OmepUpOBaTh MOHATHUSMHU: YACTOTA M BEPOSATHOCTH COOBITHSA, CITydalHBIN
BBIOOP, OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYHCIATH BEPOSTHOCTH COOBITHII HA OCHOBE TIOJICYETA YHUCIIA UCXOIOB.

B noBceHeBHOM XKU3HU U TIPU U3YUYECHUH JPYTUX MPEIMETOB:

—  BBIYMCIIATH UJIU OLICHUBATh BEPOSITHOCTU COOBITUHN B peasIbHON KU3HU;

—  BbIOMpATh MOAXOASIINE METObI MPEACTABICHUS U 00paOOTKU JAHHBIX;

YMETh PEIIaTh HECIOXKHBIC 3a/1a4yi Ha MPUMEHEHUE 3aKOHA OONBIINX YUCEN B
COI[MOJIOTHH, CTpPaxOBaHUHU, 3/IPABOOXPAHEHUHU, OOecreyeHuu Oe30MacHOCTH
HACEJICHUS B YPE3BBIUAWHBIX CUTYAITUIX

T'eomempusn

—  OmnepupoBarh MOHATUSIMH: TOYKA, MpAMasi, MIOCKOCTh B MPOCTPAHCTBE,
napajieIbHOCTh U MEPIEHANKYIISIPHOCTD MPSIMBIX U TUIOCKOCTEH;

—  TPUMEHSTH JUIS pelieHus 3aja4 TeoMeTpUYecKrue (akThbl, €CIM YCIOBUS
IPUMEHEHUS 3a/1aHbI B IBHOH (hopme;

—  pemIaTh 3a/Ja4d Ha HAXOXKJIECHHE TCOMETPUUYCCKUX BEIUYHMH 1O 00pasiam
WM aJITOPUTMaM;

—  jaenath (BRIHOCHBIE) MJIOCKUE YEPTEKH U3 PUCYHKOB OOBEMHBIX (UTYP, B
TOM YHCJIE PUCOBATh BUJ CBEPXY, COOKY, CTPOUThH CEUCHUSI MHOTOTPAaHHUKOB;

—  U3BJIEKaTh, WHTEPHPETUPOBATH M TPEOOPa30oBbIBATH HHPOPMALUIO O
reOMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKax;

—  TPUMEHSTh TeOMETpUYecKue (akThl JJIS PEUICHUS 3a1ad, B TOM YHUCIC
MPEANOJaralInX HECKOJIbKO IIaroB PEIIeHuUS;

—  ONWCHIBATh B3aUMHOE PACIOJIOKEHHE TIPSMBIX U IUIOCKOCTEH B
POCTPAHCTRBE;

—  (dopMyIupOBaTh CBOMCTBA U MPU3HAKU (DUTYP;

—  JIOKa3bIBaTh T€OMETPUUYCCKHUE YTBEPIKICHHUS,;

—  BJAACTh CTAaHAAPTHOM KJIacCH(PUKAIMEH TPOCTPAHCTBEHHBIX (UTYD
(mupamubl, MPU3MBbI, HapajuIeICIUIeIbl);

—  HAXOQUTh O0BEMBl W IUIOMIATU TMOBEPXHOCTEH T'C€OMETPUUYECKUX T C
npuMeHeHueM HopMyIT;

—  BBIYHCIIATH PACCTOSHUS U YTJIBI B POCTPAHCTBE.

B moBcemHeBHOM KU3HU U TIPU U3YUYCHUH JPYTUX MMPEIMETOB!

—  WCIOJIb30BaTh CBOMCTBA TE€OMETPUUYECKUX (UTYp IJsl pelieHus 3aaad
MPAKTUYECKOTO XapaKTepa U 3a/1a4u U3 IPYrux 001acTei 3HaHMi.

Bexmoput u koopounamot 6 npocmpancmee



—  OmnepupoBarb MNOHATHSAMHU JEKApTOBbI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJlyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIANHATHI BEKTOPA, YTOJ MEXKIY
BEKTOpPaMH, CKAIIIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

—  HaxoJIWTh pPACCTOSIHME MEXIYy JABYMs TOYKAMH, CYMMY BEKTOPOB U
IIPOM3BEACHUE BEKTOpPAa HA YHCIO, YIOJd MEXKAY BEKTOPAMH, CKAIAPHOE
IIPOU3BEACHUE, PACKIIAABIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

—  pelaTth NpOCTEUIINE 3a/1a4i BBEJIEHUEM BEKTOPHOTO Oa3uca.

@DopMbI M1 METOAbI OLlEHUBAHUSA

B pesynbrare arrectanuu 1o Y4eOHOM JUCHMIUIMHE OCYIIECTBISETCS
KOMIUIEKCHAsI POBEPKA CIAEAYIONIMX 3HAHUN U YMEHUU:

OueHKCl 3a npakmu4deckoe sanamue

OneHka «OTJIMYHO» CTAaBUTCS B TOM CJIy4ae, €CJIM: M3JI0KEHUE IOJYYEHHBIX
3HaHUU B MUCBMEHHOU (pOpME IMOJIHOE, B COOTBETCTBUU C TPEOOBAHUAMU YUEOHOM
IporpamMmbl; 000CHOBAHHOCTh JIEUCTBUM, (POPMYIMPOBKA BHIBOJOB U 00OOLIECHUM;
PaBUIBHOCTD MOJTYYEHHBIX PE3YyJbTAaTOB, OTCYTCTBUE BBIUUCIUTEIBHBIX OLIMOOK;
opraHu3anys cOOCTBEHHOMU JIESITEIbHOCTH, CAMOCTOSITENIbHOE IPUMEHEHUE 3HAHUM
B IPAKTUYECKON NE€ATEIbHOCTH, BBINOJHEHHUE 33JJaHUl KaK BOCIPOU3BOJSIIETO,
TaK U TBOPYECKOTO XapaKTepa;

OneHka «XOpoILIO» CTaBUTCS, €CIHM H3JIOKEHUE TMOJYyYEHHBIX 3HAHUM B
NUCbMEHHOM (opMe TOJHOE, B COOTBETCTBHM C TpeOOBaHUSIMU Yy4eOHOUN
IpOrpaMMbl; 0OOCHOBAaHHOCTh JI€UCTBUMN, HETOUHOCTh B (DOPMYIIMPOBKE BHIBOJIOB;
JIOTIYCKAIOTCA  OTJENbHbIE HE3HAUUTEJbHbIE BBIUMCIUTEIbHBIE OIIMOKH; B
OpraHu3allid MPAKTUYECKOM M CaMOCTOSATENIBHOM JEATEIbHOCTH BO3MOXHA
HeOOoJIbIlIas MOMOLIb MPENo1aBaTes;

OneHka «yJIOBJIETBOPUTEIBHO» CTAaBUTCS, €CIM M3JI0KEHHUE IOJYyYEHHBIX
3HAHMI HEIOJHOE, OJHAKO 3TO HE MPEMATCTBYET OCBOCHHUIO IOCIEAYIOILETO
IPOrpaMMHOr0 MaTepuasna; JONMYCKAlTCs OTAENIbHbIE CYHUIECTBEHHBIE OLIMOKH,
UCIIpaBIsieMble C TIOMOIIBIO MpENnojaBaTeNsd; HMMEIOTCS 3aTPyIHEHUs MpHU
000OCHOBaHMM  JEUCTBUA HU  (OPMYJIHMPOBKE  BBIBOJOB;  HEJAOCTATOYHAS
CaMOCTOATEIBHOCTh B MPAKTUYECKON JEATETbHOCTH M BBIIIOJIHEHUM 3aJaHHM
BOCITPOU3BOJISILIETO XapaKkTepa;

OneHka «HEYIOBJIETBOPUTEILHO» CTAaBUTCS B TOM Clydae, H3JI0KEHUE
y4eOHOro Marepuajia HeINoJgHoe, OECCUCTEeMHOE; HWMEIOTCS CYIIECTBEHHbBIC
OLIMOKH, KOTOpBIE Y4YalllUWCS HE B COCTOSIHUM HMCHPABUTH JlaXe C MOMOILBIO
IPENOaBaTeNs; HEYMEHHE IPOU3BOAUTH IPOCTEMIINE ONEepaluyd CHUHTE3a U
aHaiu3a, JAefaTh OO0OOIIEHHWS W BBIBOJbI, OPraHU30BBIBATH MPAKTUYECKYIO H
CaMOCTOATENbHYIO AESATENBHOCTD;

OyeHnka ymeHull peuiams 3a0a4u



OneHka "0TJIIMYHO" CTaBUTCS B TOM CIIy4ae, €CJIM: B JOTHYECKOM PACCYKIACHUU
Y PELICHUH HET OLIMOO0K, 3a/1aua pelleHa palliOHAIbHBIM CIIOCO00M,;

OneHka «XOpOIIO» CTAaBUTCS, €CIM B JIOTUYECKOM PACCYXIACHUU U PELICHUH
HET CYIIECTBEHHBIX OMIMOOK, HO 33J]a4ya pelieHa HEPallMOHAIBHBIM CIIOCOOOM HJIU
JIOTYILIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK;

OneHka «yIOBJIETBOPUTEIBHO» CTaBUTCS, €CIM B JIOTHYECKOM PACCYXKIACHUU
HET CYIIECTBEHHBIX OIIMOOK, HO JONYIIEHAa CYIIECTBEHHas OIIWOKa B
MaTEeMaTU4YEeCKUX pacueTax;

OneHka «HEYJIOBIETBOPUTEIBLHO» CTAaBUTCS B TOM Cllydae, €CIIH HMEIOTCS
CYIIECTBCHHBIE OITUOKH B JIOTUYECKOM PACCYXKACHUU U B PEILICHUH;

Oyenka npu npogedeHuu KOHMPOJbHLIX pabom

Onenka "OTAMYHO" CTaBUTCS B TOM Ciy4ae, €cCiH: padoTa BBINOJHEHA
MOJIHOCTBIO; B JIOTHUECKUX PACCYKIECHUAX U OOOCHOBAaHUM PELLIEHUSI HET TPOOEIIOB
U OmMMUOOK; B pEIICHHWH HET MaTeMaTH4YeCKUX OIMMOOK (BO3MOXKHA OJIHA
HETOYHOCTh, OINHCKA, HE ABJISIIONIASCS CJIEICTBHEM HE3HAHWS WM HENOHUMAaHUS
y4eOHOro MaTepuania);

OneHka «XOpoIIO» CTaBUTCSA, €CIM. padoTa BBINOJHEHA IOJHOCTBIO, HO
00OCHOBaHMUSl IIArOB PEIICHHUS] HEAOCTATOYHBI (€CM yMEHUE OOOCHOBBIBATH
paccyXAeHHs He SIBISETCS CHEIHaTIbHBIM OOBEKTOM IPOBEPKH); AOIMYIIEHA OJHA
omnOKa WM JIBa — TPU HEIOYeTa B BBIKJIAJKaX, PUCYHKAX, 4yepTexax WU
rpadukax (ecnu 3TU BUABI pabOThl HE SBISUINCH CIELUAIBHBIM OOBEKTOM
MPOBEPKH);

O1eHKa «yJIOBJIETBOPUTEIBHO» CTAaBUTCS, €CJIM: JOMYLIEHBbI Ooyiee OAHOM
OoMOKN WM Oojee ABYX — TpeX HEIOYETOB B BBIKJIAJKAX, YepTexax WU
rpadukax, HO OOydJaroUUWCs BiaJeeT O00s3aTEIbHBIMU  YMEHHUSMH IO
IIPOBEPSEMOM TEME;

OneHka «HEyAOBJIETBOPUTEIBHO» CTABUTCS B TOM CJy4yae, €CIU. HUMEIOTCS
CYLLIECTBEHHbIE OIIMOKM, [IOKa3aBLIME, YTO OOydYalllHuiics He BIaJeeT
00s3aTENIbHBIMA YMEHUSAMH I10 JAHHOW TEME B MOJTHOU MEpE;

Ouyenka 3a ycmublil omeem

Onenka "OoTaMyHO" CTaBUTCA B TOM CIIy4ae, €CJIHM: IIOJHO PacCKpBITO
CoJiep)KaHue MaTepuaia B 00beMe MPeayCMOTPEHHOM MPOTpaMMON B y4eOHHKOM;
U3JIOKEH MaTrephall TpPaMOTHBIM SI3BIKOM B ONPEIEICHHON  JIOTHYECKON
MOCIIEIOBATEILHOCTH, TOYHO WCIONB3YyS MAaTeMaTHYECKYyH0 TEPMHHOJIOTHIO W
CUMBOJIUKY;  TPaBWJIBHO  BBIMIOJHEHBl  PUCYHKH,  YEpPTEXH,  TpaduKw,
COIYTCTBYIOLIME OTBETY; IIOKAa3aHO YMEHHE WLIIOCTPUPOBATh TEOPETUUECKHUE
MOJIOKEHUSI KOHKPETHBIMU MpPUMEpaMH; MPOJIEMOHCTPUPOBAHO YCBOCHHE paHee
U3YYEHHBIX COIYTCTBYIOLIUX BOIPOCOB, C(HOPMHPOBAHHOCTh M YCTOWYMBOCTH
UCIIOJIb3YeMBbIX MpU 00pabOoTKEe YMEHUU M HABBIKOB; OTBETHI CAMOCTOSITEIHHO O€3
HABOJAIIMX BOIPOCOB MpEINoaaBaress; BO3MOXKHbBI OJJHA — JIB€ HETOYHOCTH NpHU
OCBEILIEHUM BTOPOCTENEHHBIX BOMPOCOB WJIM B  BBIKJIAJKaX, KOTOpHIE
00yYaroImuics JIErko UCTIPaBHII IO 3aMEYaHUI0 IPenoJaBaTes;



OrneHka «XOpOIo» CTaBUTCSA, €CIIA: OTBET YAOBIETBOPSET B OCHOBHOM
TpeOOBaHUSAM Ha OIEHKY "OTIMYHO",HOPUITOM MMEET OJWH M3 HEIOCTATKOB: B
U3JI0KEHUU JOIYIIEeHbI HeOONbIIne MpOoOeNbl, HE MCKA3HMBIINE MaTEMaTHYECKOE
COJIep)KaHUE OTBETA; JOMYIICHBI OJJUH — JIBa HEJJ0UETa MPU OCBEIIIEHUH OCHOBHOTO
COJIEp)KaHUsl OTBETA, MCIPABICHHBIC MO 3aMEUAHUIO TMPEIoAaBaTels; JOMYIICHBI
omuOKa uin 60jee IByX HEAOYETOB MPH OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB
WUTH BBIKJIA/IKaX, JIETKO MCIPABICHHBIC TI0 3aMEUaHUIO TIPETIO1aBaTels;

Omnenka «YIOBJIETBOPUTEIHHOY CTaBUTCA, €CIIH: HETOJTHO U
HETOCTIEIOBATEIbHO PACKPBITO COJAEp)KaHHME MaTepuana, HO TIO0Ka3aHo ooIee
MOHMMAaHUE BOIMPOCa M MPOACMOHCTPUPOBAHBI YMEHHUS, JTOCTAaTOYHBIC IS
JTaTbHEHIIET0 YCBOCHUS MaTepuajia; HWMEJIWCh 3aTpPyJHCHUS WIH JOIMYIICHBI
OMMOKA B  ONPEACIICHWM  TOHSATHUH, WCIOJB30BAHUM  MaTeMaTHYECKOU
TEPMUHOJIOTHH, YEPTEKax, BBIKIAJKaX, HCIPABICHHBIC TIOCIE€ HECKOJIbKHX
HABOJSIIMX BOMPOCOB IMpenojaBaTeisi; OOydJarouuics He CHOpaBWiICsS C
NPUMEHEHUE TEOPUM B HOBOM CHUTyalldd TpPU BBINOJHEHUU MPAKTHUYECKOTO
3aJlaHusl, HO BBITIOJHWJI 3aJjaHusl 00s513aTEIBHOTO YPOBHS CJIOKHOCTH TIO JIAaHHOM
TeMe; TpU 3HAHUU TEOPETHYECKOTO MaTepuasna BbISBIEHa HEIOCTATOYHAs
c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHHI U HaBBIKOB

OreHKa «HEYI0BIETBOPUTEIBHO» CTABUTCSA B TOM CIliydae, €ClIM HE PACKPBITO
OCHOBHOE COJIepaHUE Y4yeOHOro wmaTepuaia; OOHapyKEHO HE3HaHUE WIH
HEMOHUMaHue OoJbIIeH WM HauboJiee BaXXHOMW YacTU Y4yeOHOro Marepuana;
JTOMYIIEHBl ~ OMIMOKA B ONpPENCICHWW  TOHATHH, TIPH  HCIOJIb30BAHHUH
MaTeMaTHYeCKOH TEPMHUHOJOTHH, B PHCYHKaxX, dYepTekax WM Tpadukax, B
BBIKJIAJIKaX, KOTOpPhIC HE MCHPABJICHBI IMOCIIC HECKOJBKUX HABOMSAIINX BOIPOCAX
IperoaaBaTers.



KOHTpOJILHO — OLICHOYHbIC CpeacTBa

HpaKmu’-l€CKO€ 3AHAmMue

KoopanHaTsl 1 BEKTOPBI

IIpakmuuecxas paboma Ne 1. «/leticmsus ¢ gexkmopamuy

1.

Hainnure:

JIaHBI BEKTOPBI:

a) CyMMY BEKTOPOB MOJIb3YSCh MTPaBUJIaMU TPEYTOJIbHUKA M MTapajuIesiorpaMMa;
0) pa3HOCTh BEKTOPOB;
B) BBITIOJIHUTh YMHOXXEHHUE KaXJI0T0 BeKTOpa Ha uucia 2; -3; 0,5;

2
3
4.
5

ITocTpoiiTe CymMMy BEKTOPOB, ITOJIb3YSICh IPABUIIOM MHOI'OYTOJIbHUKA
Haiinure cymmy BEKTOPOB, ITONIB3YACH MPABUIIOM MapaJLIEIEIUIIE 1A

— — — — —

Yupocture Boipaxxkenne AC+ MK+ KD+ CD+ DA+ DM .
Haun pom6 ABCD, cropona kotoporo paBHa 5 cM, a quaronains AC paBHa

8 cM, HAlAUTE ITIMHY BEKTOPA BD .

llpaxmuueckas paboma Ne 2. « Ckansproe npousgedenue 8eKmoposy

1.

gk w

~N o

Onpe/ienuTe KOOPAMHATH BeKTOpa d, ecmu @ = 27 — ] + 3k.

Haiiaure koopauHaTel Bektopa @ + b, ecn d{—2; 1;—5} u b{2; 3; —1}.
Halinnte KOOpAMHATELI BEKTOpa d — B, ecmu a{—2;3;0} u 5{—4; 0; 2}.
Haiimure KoopauHatel Bektopa 3d, eciu d{—1; 2; —4}.

Haiinute koopauHaThl cepeuHbl oTpe3ka AB, eciu

A(=3;4;3),B(1; =2; 2).

BrluucinTe AIMHY BEKTOpA d, €CIIU €ro KOopAuHaThe {—3; 4; 0},
Haiinure paccrosgaue mexnay Toukamu A v B, ecin
A(—1;2;-2),B(—1;3;4).

Haiigure KOOpAMHATEI BEKTOPA, IPOTUBOIIOIOKHOIO JAHHOMY BEKTOPY
a{—3;4;5}.

Halinnte KOOpAMHATHLI BEKTOpa 1M , ecnu M = 3d — 21_5, rae a{1; 2; 6},
b{—1;3;1}.

10.Haiiqute nuHy BEKTOpa Wv’, ecm M(—1;2;3),N(—1; —2; —4).

-
11.Haiinute koopauHathl BekTopa MN, eciii KOOpAMHATHI €ro Havyaja

M(2;3; —1) u xorua N(—2; 1;0).

12.Hatimute paccrosiaue mexay Toukoi N (—4; 3; 5) 1 HagaioM KOOpIMHAT.
13.13BecTHO, uTO Touka C — cepeuHa otpeska AB, HaliluTe KOOPINHATHI

TOUKH B, ecnu u3BecTHO, 4to Touka A(2; —2;0), a Touka C(0; 3; 1).

14 Haiinute nepumetp tpeyronsuuka ABC, ecmu A(1; 1; —2), B(1;4; 1),

C(5;1;0).

Yuciaa 1 BbIpaKeHUA



lIpakmuueckas paboma Ne 3 «/leticmeusi co cmenenamu u KOPHAMUY

1. BeruuciauTh:

a) 2481+3/-125+%0;

1
6) 3-162.
2. YIIpOCTHUTH:
1 1
a) al-ag*

Nlw
[N

2

6) x-x;

X

B) (cij -c_g .

3. CokpaTuTh ApOOH:
1

x —5x2 .
a) T :
x2 -5
1
2_4
6) L.
a-16

4. PemuTh ypaBHEHHE:

a) 81 = \/§
6) 252+l _ g3x-1
5. HaiiTn 3HaueHue npou3BeACHHUS:

4\/6+@-4\/6—@ .

6. YnpocTuth BeIpakeHUE:

a 6%° 36'°
225695 16 2% 1 g% | 405 _ g% -

Ipaxmuueckas paboma Ne 4. « Ceoticmea nocapughmos»

1. Brruucaurts:
logs 243;
0) log;s 1;
B) 10,0001,
r) log: 375 — log; 3.
logs 36
H) logs 6

2. Haiigure X, ecnu log x = 4loga + 2log b? — log 2c.



3. MU3sBecTHO, uTO log, 42 = b, Haiinure logg 7.

4. VYOpocTUTe BBIp@KEHHE, TOJB3YSICh OCHOBHBIM JIOTapU(PMUUYECKIM

TOXIECCTBOM
8log8 0,5 410g26 101g5—2

5. TIlponorapupmupyiite mo ocuoBauuio 10 (a>0, b>0)
x = a’b3.

OcHoOBBI TPUTOHOMETPHUMA.

IIpakmuueckas paboma Ne 5. «Onpedenenue cunyca, KOCUHYCa U MAaH2eHcd
LA

BapuaHr |

1.[3] Han npamoyronwsHeiil TpeyroapEuk MNK, ZN = 90°. Haiitn
CHHYC, KOCHHYC M TaHreHc yrjioB M u K, ecim KN =6 cmMm,
KM =10 cwm.

HaiiTu Bce yryibl, Ha KOTOpPhIe HYXHO IMOBepHYTh Touky P (1; 0), uro-
6bI IIOJYYHUTH TOYKY A (2—3).

2.[3] A(1; 0). 3.A(—§; g)

N306pa3uTh Ha eAUHUYHON OKPYKHOCTH TOYKH, IIOJYYEeHHEIEe IOB0-
porom Touku P(1; 0) a yroa o (4—6).

4. [1] sina = 0,25. 5.[1] cosa =-0,7. 6. [5] sina=g.

HUcnonpsys KanbKyJAATOpP, HANTH KOODAWHATBHI TOYKH €IUHWYHOA
OKPYXKHOCTH, IIOJy4eHHO# moBoporom Touku P(1; 0O) Ha yroma
(7—9).

7.[2] a = 36°. 8.[2] o= 2,2n. 9.2] a=3,1.

3anucatre BCe yriibl U3 INpoMeXyTkKa [—2n; 2m], Ha KOTOpbIe HYXH0
noBepHYTh Touky P (1; 0), uTo6bl mosyuuts TOUKy P, (10—12).

10. [4] sino = ? 11.[4] cosa = —%. 12. [4] sina=—§.

CpaBHuThb uncia (13—14).

13. @ sinl1,3 u sinl1,5. 14. @ cos2 u cos2,4.
Haiitu sHaueHue BeIpaskeHuda (15—18).

15. [4] sin%+cos%. 16.@cos(—n)—sin37n.
17.@sin%+cos(—g). 18.@sin(—3?n)+cos§.

Ilpakmuueckas paboma Ne 6. «Ynpowenue mpucoHomempuueckux
BLIPAINCEHU»




=

prOCTHTI) J0 YHUCJIOBOI'O OTBETA
7cos’a -5
7sin’ o —2
prOCTI/ITB J0 YHUCJIOBOI'O OTBETA
tga .1—ctg2a

1-tg°a  cga
Bperauciauth

|1+ tg13°) + (1-tg13°) |- cos13'
Berauciauth

. LT 23T . ,bm , I
SIN® —+C0S™ —+SIN" —+C0S™ —
8 8 8 8

Berunciantb

cos (Zarctg (—1)+2arcsin (—%D

Berunciantb

arcsin % —arc COS(—?J +arctg (—\/g)

IIpakxmuueckas paboma No 7. @opmyiavl CloMHCeHUs U OBOUHO20 VI

BapuaHT |

BoruucsinTe 6€3 moMoInM TaGMI ¥ MHKpOKanbKyaaTopa (1—5).
1.[1] sin42°30' cos47°30’ + sin 47°30’ cos 42°30".
2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] sinz—n cosiv—cosz—rt sin =
5 15 5 15 T, (o T
g— + tg—
4.@cos4—ncos5—n+ sin4—1c sins—n. 5.@M.
9 18 9 18 1— tg % 4o
- tg— tg_
8 8
6.
Haitti sin 2¢, ecau 90° < o < 180°, sino = %

A
7. YIIpOCTUTH BBIPAKEHHUE:

cos? 20 + 4sin? o cos2o.
1+ cos20 + sin2a
cosO + sina

Hpakmuqecmm pa60ma No §. ((@ODMVJZbl I’IDM6‘€0€HM}Z




BrruseiuTE ¢ momoIneio opmys npuBegeHus (1—2).

1.[2] cos 315° + sin 210° + tg 420°.
.. 13m 11n 11xn
2.13] sin —— — cos — + ctg—.
@ 6 6 € 4
3.[4] OnpemenuTh 3HAK YMCIOBOrO BHIPAXKEHUS
5in100° cos 200° tg300°

sinl

CpaBHHTE uncJa (4—6).
4.[2] sin 500° u cos 600°. 5.[3] sin5,3% u cos4,3n.
6.[4] sin12 u cos13.

YopocTHTh BBIpayKeHHe M HAWTH ero 4uciioBoe 3HaveHue (7—8).

sin(a — ) - cos(%— 01)

7.[6] npna=5Tn.
cos(ox — m) + sin(s?n— a)
sin(-l—g—ri—a) + cos(7m + o)
8.[6] npna=5—n.
11n . 6
cos T+ o |- sin(a — n)

DOyHKIUU

IIlpakmuueckas  paboma Ne 9. «Cmenennas, nokaszamesbHasl
Jo2apupmuyeckas GyHKyuu»

-5
1. N3o0pa3uthb 3cku3 rpaduika GpyHkuuu y =X .
a)  Ykazarp 001aCTh ONPEICIICHUS] © MHOYKECTBO 3HAYCHUH (DYHKITUH.
b)  BblsicHUTB, Ha KAKHX MPOMEKYTKAX (PYHKIUS YOBIBACT.

c)  CpaBHuth yncna Y= (3, 2)_5 n.y= (3\/5 )75 :

2. Haittu dyukimo, oGparayro dyukiun Y =—2X+1; ykasare eé oGmacts

OIPEJEIICHUS 1 MHOYKECTBO 3HAYEHU.
3. Kakas ¢yHKIMs sIBIsSIeTCS BO3pacTaromien?

a) = 0,2°
hy ¥=3

— 5 '
c) Y= (Ej
a rY=2°

4. Haiimure o6nacth 3HaueHus pynkuun y =3" —6.
a) (_ OOH_OO)



c [— 6;+oo)
d; (— 6;+oo)

5. Onpenenute HaMOOJIbIIIEE U3 YUCE.

Hl
a) 4

: —4 -5 . -8 . 1. 2173 (3)?
6. CpaBaute uncna: a) 5,6 *u 567> ; 0) (1;) ul; B) (5) U (5) :

7. Haiinure KOOpIMHATHI TOYEK MepecedeHus rpadukoB PyHKIUN y = 4% u
1
y=17-

8. Cpasuuts log;31 u log330,9.
9. CpaBuuth ¢ Hynem uucio log 3.

Ipaxmuueckas paboma Nel(0 « Tpueonomempuueckue yHKyuu»

1.  Haiitu o6macts onpenenenus QyHKIUN:

Bapuanrt 1 Bapuant 2 Bapuant 3 Bapuant 4
2X .
y =sinx+tgx y:25inx—1 Yy =4/COSX y =+/SINX

y=2sin*x y=SinX+X y=xz+1+0%y:c03x—1

2. HaiiTu MHOX€ECTBO 3HaUEHUN (QyHKLHUU:
y=1-2sinx ¥ =3=28INX , — 2cosx+5 Y = 3SINX+4
y=1-2sin*x y =2c0s’x—1 y =3-2sin*X y = 2¢08* X +5

3. BoiscHUTD, sABNISETCS M AaHHas QYHKUUS YETHON WM HEYETHOM:
y=sinx—x*y=x>-sinx y=(1-cos’x) y =sin’x

1-cosx

1+cosx

y=x2+C0sX ¥ =COSTX y =2c0s’X+5y =

4. Tloctpoiite rpaduk QyHKITUN:
y=3-2cosx ¥ =SINX+1y =2sinx+1y =3c0sX -2



YpaBHeHMS U HEPaBeHCTBA

IIpakmuueckas paboma Ne 11. « Uppayuonanvhsie ypagrenusy

Pemuts ypaBHenue (1—12).

1.[4] Vx+3 =/5- x. 2.[4]JV1-x=x+1.

3.4 Vvx+11=x-1. 4.4 Vx2 + x+ 4= 4.
5.6] V2x+1-Jx =1. 6.5]V5-x-V5+x=2.
7.5l Vx -2+ Jx + 6 = 4. 8.5]V2x+5-Jx+6=1.
9.5] V1b-x+J3-x =

IIpakmuueckas paboma Ne 12 «IloxazamenvHvle ypagHeHUus u HepAGeHCcmaea

1. VYkazarb NPOMEXYTOK, KOTOPOMY HPUHAIJICKUT KOPEHb YpaBHEHUS

0,4x-2
(ZLS) =125

a) (—4,-2]
b) - 2;[]]
c) (2:4]
d) (0;2]

2.  VYkazaThb TPOMEKYTOK, KOTOPOMY TMPUHAJICKUT KOPEHb YpPAaBHECHHUS:

1

3X 2 . 3x+1 — 1

a [-4:-2]
b; (-2;-1)
c [‘ 1;0]
d; (1;2)

3.  VYkazaThb NPOMEXKYTOK, KOTOpPOMY TMPHUHAAJICKUT KOPEHb YpPaBHECHHS:

5*.2* =0,017

a [0;3]
b; (-1;1)
o) [ES
d; (-2;0)
4.  PemmuTte ypaBHeHHE. B 0TBeTe yKaKUTe MEHbIIUN KOPEHb!
6X2 22
? = 68—5X

5. Pemmre ypaBHeHUE:



7.5 -5 =2.57

VYkazaTh MPOMEXYTOK, KOTOPOMY MPHUHAMICKUT KOPEHb YpPAaBHEHMUS:

6. Pemute ypaBHeHHE!
x-1 X+1
HREE
7.  Pewute ypaBHEHHE!
3-x x-1
6*? —(%) +362 =246
8.
5X+2 _XZ .5X :O
a) [-25,-10]
b) [— 501
c) [U;E]
d  310],
9. Pemute ypaBHEHHE!

32X+5 _ 22X+7 +32X+4 _ 22X+4 — 0

10. Pemmre ypaBHEHUE:

3*-2.3-3=0

IIpakmuueckas paboma Noe 13

HepaeseHcmeda )

Pemure ypaBHeHus:

1.

2.
3.

1
Iog(Hf 2 T 0

log, x+log, 9=3
2log, x* =log3 x+3
logs logs x
X 109 :Elog514
log,; (2+log, (3+x))=0

log, (2x* +5x+6) =1g100

«Jlocapugmuueckue

ypagHenus

u



log,—log, y=0

PemuTs cucreMy ypaBHEHHI: {|094+ log, y=1

HDCZKI’I’ZM'—!@CKCI}Z pa60ma No 14. ((HDOCWZ@IZLMMQ mpucoHomempuiecKkue YypacsHeHus)

1. Bemuucnure:

| —

arccos 1/22 arccos ( — ) 2arccos 1 + 3 arccosO.

N|® Do

arcsin (—1). 2arcsin ( - ] - g arcsin 0.

2. Pemmute ypaBHEHUE:

1 1

sin x = 0,35; sing =1; 2sin3x = —1; %Sing =

>

tgx=5; tg4x=1; tggz—\/?.

IIpakmuueckas paboma No 15. « Tpuconomempuueckue ypasHeHusy

1. TlpuBenute ypaBHEHHE K KBaJIpaTHOMY OTHOCHUTEIILHO OJTHOM U3
TPUTOHOMETPUUECKUX (PYHKITUI 1 HANTH €r0 KOPHHU:

sin?x = 1.
2sin?x + sinx — 3 =0.

2sin?x + 3cosx = 0.

2. Pemure ypaBHEHUE, pa3I0KUB HA MHOXKHUTEIU €0 JIEBYIO YacTh:
sinx — sin3x = 0.‘

3tg?x — J/3tgx =0.

3. Pemurte oqHOPOIHOE YpaBHEHUE:

sinx — cosx = 0.
sin?x — 3cos?x + 2sinx cosx = 0.
IIpakmuueckas paboma Ne 16. « Umozosas paboma 3a 1 cemecmpy




1. Bwiyuciume (2 -2

V144

2. Bwiuucmume W

x?> —16
3. Pewume nepagencmeo >0,
X+ 2

4. Buiuucnume 1095 2,5+10g; 50.

5. Pewume ypasuenue ~2X+8 =X,

6. Pewume Hepasencmeo 6°*° < 216.

7. Pewume ypasneHue IOQ%(XZ -3x)=-1

8. Vkaocume epagux ¢ymxyuu Y =100, X .

9. Vkaowcume, kaxkue u3z credyiowux (QyHKYull A6IAI0MCA 603PACMAIOUWUMU.
1
Ay=(2); 6 y=logix; 8)y=()"; 1)y=logyx.



10. Haiioume obaacmu onpedenenus gynxyuu y=10gs(9 — x?)

11. CpaBHute uncna: a) (;)Au(;j 0) Z%u 2?

2 cemecTp

JJIeMEeHThI MATEeMaTHYEeCKOI0 aHaJIn3a

IIpakmuueckas paboma Ne 17 « Boiuucnenue npouzgoo0HbIX»

1. Haiitu cooTBeTcTBUE MEXK Ty QYyHKIMEH U € TPOU3BOTHOM.
1. 2. 3. 4, 5. 6.
C | .Jx X 1 1 1
sin? x 1_y2 | 1+%°
7. 8. 9. 10. 11. 12.
X arcsinx a* sin x 1 a*lna
1—x?
13. 14. 15. 16. 17. 18.
Xn tgx Ig X COSX L arccosx
24x
19. 20. 21 22. 23. 24.
1 1 12 [ nx"t | log,x | —sinx
xIn10 X
25. 26. 27. 28. 29. 30.
arcctgx | 1 0 1 arctgx 1
1+ x? cos? X X
31. 32. 33. 34. 35. 36.
cosx | Inx ctgx | 1 p* L
xIna x?2
2.  ComnocrtaBbTe (QyHKINUU €€ TPOU3BOAHYIO.
[IponsBonnas
Py % 2x -2 COSXsinx cos(x+2)
X+ 1
sin( x + 2)
Inx
coS’X
3.  Bpruucinure npou3BOAHYIO PYHKIUU:




7 5
X 6

y=x y=2: y=7x": y=x*+5

Y= 10
y=vX: y=4x*+3: y=6x+4: y=3x +T yz%
_3f2 . a4 -
y=¢; y=x* y=-o5i y J_
4.  Bprauciure mpou3BOAHYIO (QYHKIIMH:
_ 2x-3
) YT3x
B 4
by Y (5—2x)2
1
0 Y=g5_2x

5.  Bslunciute 3HAaYCHHUE IPOU3BOAHON QyHKImH Y = 2X- Inx—x-In49 npu
X=7

a 0 B r
13 15
0 - 2 -

6. BprunciuTe MPON3BOAHYIO CIOXHOU (HYHKITUU
y =sin’ x-log, 5x

IIpakmuueckas paboma Ne 18 «l'eomempuueckuil u Quauueckuii cMulci
NPOU3800HOU»

1. VYrnoBoii  kodddummeHT  kacaTenbHOM K rpaduky  QyHKIUU
1l 3 o
f(x)= 3 x° —2x B TOUKe ¢ abciuccoi X =1paBeH:
a) -1,
2
0) —2=:
) 3
6) 1,
1
F) 5
2. VrnoBoil  kod(duiment  kacateapbHOM K rpaduky  QyHKIHH
y=2C0S2x—SIN4x B Touke ¢ abcIMCCOi X :% paBeH:
a) 8;
0) 2;
8) —2;
r)0



3. Haiitmu TanreHc yria HakJIOHa KacaTelbHOW K rpaduky GyHKIUN
2
y =X"—1 B Touke X,=3.
2 . ,
4. Jlana ¢ynxuma f(x)=5+4x—3x". Haiizure KOOpAMHATHI TOYKU €&
rpaduka, B KOTOPOH yriioBoi K03 HUITMEHT KacaTeIbHON K HEMY paBeH -b.

5.K ¢yukuun ¥ =2SIN X+3COS X nposesiens! KacaTenbHble B TOYKAax C
V4

abcuuccamu X; = S X, = 37” . SIBNAIOTCS M STU KacaTelbHbIE MapauIeTbHbIMU
IPSIMBIMH?
6. Halimture  yrom  Mexay — KacareldpbHOM kK rpaduky  QyHKIUH

2 1
f(X)=X" —2X+5 B Touke ¢ abermecoit X0 =% 1 ochio aberce.
7. HallTu MrHOBEHHYIO CKOPOCTb MATE€pUaJbHOM TOYKH JBIKYLIEHCS MO
3aKOHY S(’[)z 2t° +3t* —6t —1 B MOMeHT BpeMenH t = 2
8. KacarensHas k rpaduxy ¢ynxumn T (x)=—2x° —12x* — 23x —8 o6pasyer ¢

0 o
IIOJIOKUTCIIbHBIM HAIIPABJICHHUCM OCH a6CI_[I/ICC Yo 45", HaHI[I/ITe KOOPpANHATLI
TOYKH KaCaHHUA.

2
9. KacarensHas k rpaduky pynkmun Y =(X—1)° X mapannensna ocuOx, HO
HE COBMNAJAET ¢ HeW. Hallnure KoopIMHATHI TOUKH KaCaHUs.

a (1] B r

bz | ) | e | )

Ipaxmuueckas paboma Ne 19 «Hccredosanue Gynkyuu ¢ nomowwvio
NPOU3BOOHOU.

1. ®ysknus y=f(x) 3agana rpadpukom. YKaxure:
a) o0yacth onpeneneHus QyHKINY;
0) npu KakuXx 3HaYeHusX X f(x)<-2;
B) IPOMEKYTKH BO3PACTAHUS U MIPOMEXKYTKH YOBbIBaHUS (QYHKIIUU;
') B KAKUX TOYKaX rpaduka KacaredbHbIE K HEMY MapalijIeIbHbl OCH a0CIUCC;
1) HanOoJIbIIIee M HAUMEHBIIIeEe 3HaUYCHUS (DYHKITUH.

Sl

[ ]y}

/

B

J
[ \

IS5
Dbl
SEiE R

2. Tloctpoiite rpaduku QyHKIUI




y=x>+6x°+9x ; y="1,-x.

IIpakmuueckas paboma Ne 20 «llocmpoenue 2pachuxoe hyuxkyuuily

Jana pyukuus y = f(x) = x;— x? —3x + 4.
1) ITocrpoiite rpaduk ¢pynkiuu y = f(X).
2) Ckoubko kopHel umeer ypaBaenue f(X) = a, ae [—5 ;5 %]
3) IMocrpoiite rpaduk Gyuakuun y = - f(X).

IIpakmuueckas paboma Ne 21 « Bviuucnenue unmezpanosy

f(x3+24—1/x73—1)dx; [( L 2 +e370 )y,
x 4x-1 cos” 3x
15_3 71/ 4 5 . 13+Vx+1 ¢ dx
'[(x x5+ X \/g)dx, (j) x+1 dx’{x(1+lnx)'
4
[ COSX g [x°5" dx;
3—sin®x

Ipaxmuueckas paboma No 22 «Bwviuucnenue niaowaoeii ¢ nomMouvio
UHMEe2PALo8»

HailiguTe muiomanb GUrypsl, orpaHU4eHHON JTUHUSIMU ;

1. y=x+2; y=4-X
y=—X"—4x; y=X+4
y=—x—4x; y=X+4
y=x"—4x, y=-X
y=X"+2, y=6x—x

ok~ w0

CraTucTHKA M TEOpHs BEPOATHOCTE, KOMOMHATOPUKA

HDQKI’I’ZL['J@CKaﬂ pa60ma No 23 «HepecmaHoeku, paAsmeweHusl U CouemaHnus ) »
Buibepume 00un u3 6apuanmog 0meema u 3aHecume €20 6 IUCMOK C pe3yNbmamamu.
1.CoueTaHMsAMH Ha3bIBAIOTCA TAKHE COeNHHEHHs, KOTOPhIE COCTOSAT U3:
1)OmEux ¥ Tex € N 3IEeMEHTOB H OTIMYAOTCA JPYyr OT Ipyra TONBKO MHOPSAIKOM HX

PacoJIOKEHHUA.
2) N DJIEMEHTOB, B3ATHIX UX JAaHHBIX M PA3JIMIHBIX 3JIEMEHTOB, X KOTOPBIC OTJIMYArOTCA Ipyr OT

npyra 1u60 CaMHMHE 3TeMEHTaMH, THO0 IMOPAIKOM HX PacIOTIOKEHHUS.
3) n 3IEMEHTOB, B3ATHIX U3 JAHHBIX M Pa3IMYHBIX JIEMEHTOB, U KOTOPBIC OTIMYAIOTCS APYT OT
Jpyra o KpaitHe# Mepe OJJHUM 3JIEMEHTOM.




2.Pasmermenus 0003HAYAOTCH:

1) Py 2)Cn 3) A
3.Ko0/1149€ecTBO MePeCTAHOBOK HAXOAUTCS 1o Gopmy.Jie:
m! ' m!
D (m-n)In! 2)n! 3) (m-n)!

4. C2,CY Cg— 3TO:

1)BburOoMuaNBHEIE KO3)QHIIHECHTEL.

2)Tabnuna 3HaueHwHH OHHOMHATBHBIX K03 QUIUEHTOB.
3)DopMmyna I pa3ioKEHUs CTEIICHH ABYYICHa.

IIpakmuueckas paboma Ne24 « BepossmHuocmuy

1. CkonbkuMU criocobamMu MOXKHO BBIOpaTh B IpyIine U3 25 CTYAEHTOB Tpex
YeJIOBEK Ha FOPOJCKYI0 MAaTEMATHYECKYIO OJUMITUALy?

2.Cpenn 12 xonecHbIX map, 2 mapbl u3HOIIEHbL. Ciy4ailHBIM 00pa3om
BbIOUpatoTcs 4 kKosnecHble napbl. HailTu BEposSTHOCTh TOTO, UTO CPEIU BHIOPAHHBIX
HE MEHee 3 HEU3HOILICHHBIX.

3. B Ttexumueckoit mnaboparopun umeercs 6 TUGPOBBIX M 4 aHAIOTOBBIX
npubopa. BeposaTHOCTh OMIMOKU M3MepeHus il nudpoBoro npudopa pasua 0,95,
Uit aHanoroso - 0,8. 3mepeHune npoBOAUTCS CIy4ailHO BBIOpAHHBIM IPHOOPOM.
HaiiTu BeposiITHOCTh OIIMOOYHOTO U3MEPEHMUSI.

IIpsiMmble ¥ IUIOCKOCTH B NIPOCTPAHCTBE.

Ipaxmuueckas paboma Ne25 «llapainenvhocms nPAMbIX U NAOCKOCHEU)

1. Yepes konen A otpeska AB npoBenena miockocts. Uepes konen B u Touxky C
3TOr0 OTpe3Ka MPOBEAEHBI ITAPAJUIEIbHBIE NPSAMBIE, IEPECEKAOIINE MIJIOCKOCTh B
toukax Bl u Cl. naitnure mimnay otpeska BBI1, ecmu CC1 =15 cm, AC: BC=2:
3.

2. Yepes koH1BI 0Tpe3ka AB u ero cepennny M npoBeieHbI apajuielIbHbIE
MpsMBIE, IEPECEKAIONIME HEKOTOPYIO IIOCKOCTh B Toukax Al, Bl u M1. Haitgure

nnuHy otpeska MM, ecnu otpe3ok AB He nepecekaet miockoctb 1 AAl =5 M,
BB1 =7 wm.

Lpaxmuueckas paboma Ne 26 «Ilocmpoenue ceuenuiiy

1. Iloctpouthb ceueHue TeTpa’apa, npoxojsilee yeped Touku K, L u M,
JIe)KAIUX B INTIOCKOCTSIX TPaHEH.

2. Ha pebpax AB u AD mmpamuasr MABCD 3anaHbl COOTBETCTBEHHO
Touku P u Q — cepenunnl 3TUX pedep, a Touka R nexut Ha pedpe MC . I[loctpoutsb
CEYEHUE MUPAMHJIBI TTIOCKOCTHIO, IpoxoAsiel yepe3 Touku P, Q u R.



3. Ioctpouts ceuenue terparapa ABCD minockocTbio, Mpoxoasmieil uepes
touku K, L u N, kotopsle nexat Ha ero pedpax. (IIpu aTom moctpoenue A0IKHO
IPOXOJIUTH «BHYTPH MHOTOTPAHHUKAY)

lIpakmuueckas paboma Ne27 «llepneHOuxynsipHocmsb NPAmMbIX U
NJIOCKOCmel »

1.Touka O — ueHTp kBagpaTa co cTopoHoil 4 cMm; OS — 0Tpe30K,
MEPIECHINKYJIAPHBIN K IUIOCKOCTH KBaAparTa v paBHbIN 2 cM. Hailtu paccTositHue ot
TOYKH S 10 TOYKH A.

2. HaknonHasa AB nepecekaet mnockocts P B Touke C; KOHIBI €0 OTCTOSIT OT
IJIOCKOCTHU Ha pacctosiHuu S cMm u 3 cM, AC=7 cm, CB=4 cm. Halinute pymny
IIPOEKIIMY HAKJIOHHOM Ha IIJIOCKOCTHIO.

3. VI3 TOYKM K MJIOCKOCTH MPOBEICHBI JIBE HaKJIOHHBIE. HaliuTe qinHbI
HAKJIOHHBIX, €CJIM OJHa U3 HUX Ha 26 cM OoJiblle JPYroi, a MPOEKIMU HAKJIOHHBIX
paBHbI 12 cm u 40 cwm.

4. Haitgute paccTositHuE OT CEpeArHBI 0Tpe3ka AB 10 miockocTH, He
MIEPECEKAIOIIEH 3TOT OTPE3O0K, ECIIU PACCTOsIHUE OT ToueK A u B 10 mockoctu
paBHbI 3,2 cMm U 5,3 cMm.

MHoOrorpaHHMKM U KpyrJjble Tejia

Ipakmuuecxas paboma Ne 28 «Ilpuzmar

3aoaua 1.

Haiinmure mmomans MOBEPXHOCTH NPSMOM IPU3MbI, B OCHOBAaHUU KOTOPOU
JICKUT POMO C TMaroHaasiMH, paBHBIMH 25 1 60, 1 G0OKOBBIM peOpOM, paBHBIM 25.

3aoaua 2.

Haiinure momans OOKOBOW IMOBEPXHOCTH MPABUIBHON IMECTHYTOJIBHOM
IPU3MBI, CTOPOHA OCHOBaHUS KOTOPOH paBHa 3, a Beicota — 10.

3aodaua 3.

Haiimute OokoBoe peOpo MpaBWIBHOM YETHIPEXYTOJIbHOM MPU3MBI, €CIU
CTOpOHA €€ OCHOBAaHMS paBHa 15, a ruroniaar NOBEpXHOCTH paBHa 930

3aoaua 4.

OcHOBaHMEM TPSIMOM TPEYrOJBbHOW TIPU3MBI  CIYKHUT HPSMOYTOJIbHBIN
TPEYTOJIbHHK C KateTaMu 4 u 6, 60koBoe pedpo paBHo 5. Halinmute 00beM MPU3MEIL.

3aoaua 5.

Haiimute momans OOKOBOM TOBEPXHOCTH TMPABUIBHOW IIECTHYTOJIBHOMN
MPU3MBI, OTTMCAHHOW OKOJIO IWJIMHIpPA, paanyc ocHoBaHUsI koToporo paBen 0,03,
a BbICOTa paBHa 1.

3adaua 6.

OcHoBaHME NMUpaMHUIIbl — MPAMOYTOJIBHUK CO CTOpOHaMH 6 M M 8 M, a BBICOTA

MMpaMUJIbl PaBHA MOJOBUHE MaroHaau ocHoBaHus. Haiinute o0bEéM mupamMusl.
3aoaua 7.




B mpaBuiibHO# yceu€HHOM 4eThIpEXYronbHON mupamuae o00béM pasen 430 cm3,
BbicOoTa paBHa 10 M U cTOpoHa OJHOTO OCHOBaHUs & M. OmpenenuTe CTOPOHY
JPyroro OCHOBAHMUSI.

Lpaxmuueckas paboma Ne 29 «Ilupamuoay

1. B npaBunbHON YETHIPEXYTOJIBHOM MUPAMHIE CTOPOHA OCHOBaHHMsS paBHa 12 cm, a
nuHa 6okoBoro pedpa 14 cMm. Onpenenure miIoMaab AMaroHaIbHOTO CEYCHUSI.

2. Onpenenute OOKOBYIO IMOBEPXHOCTh MPABUIBLHON TPEYTrOJIbHON MNHpaMUIbI,
eciu e€

BBICOTA paBHA 5 cM, a anoema 4 cM.

3. BpicoTa NMpaBWIBHOW YETHIPEXYTOJIBHOM YCEUYEHHOW NMHUPAaMHIBI PaBHA 5 CM.
CropoHBI OCHOBaHWM paBHBI 2 ¢cM M 6 cMm. Halimure miomans AuMaroHajabHOTO
CCUCHMS.

4. CTOpOHBI OCHOBAaHHWW MPABUIBHON TPEYTOJIBHOM yCEUEHHON TUpaMuIbl S 1M 1 1
M. bokoBoe pedpo 4 nm. HaiiguTe BbICOTY TUPaMUIBL.

5. OcHOBaHKE TUPAMUBI — NMPSIMOYTOJBHUK CO CTOPOHAMH 6 M M 8§ M, a BBICOTA
nupamMubl paBHA OJIOBUHE JUAroHaiau ocHoBaHus. Haiinure 00bEM upaMubl.

6. B mpaBuiibHOM yceu€HHON YeThIpEXYrobHOU nmupamuie o0bEM paBeH 430 cm3,
BbICOTa paBHa 10 M m cTOpoHa OJHOrO OCHOBaHMS 8 M. Omnpenenure CTOPOHY
JIPYroro OCHOBAHMS.

lpaxmuuecxas paboma Ne 30 «L{ununop»

1. TIlnomans OOKOBOM TOBEPXHOCTH LMJIMHIApa paBHAa 45 , a auaMmeTp
OocHOBaHusA 5. Haliiure BBICOTY HMIMHIpA.

2. JlnuHa OKpY>KHOCTH OCHOBaHMs ImiuHIApa paBHa 1. [Inmomaas GokoBoi
MOBEPXHOCTH paBHa 13. Haitagure BBICOTY HMIIMHIPA.

3. Pammyc ocHoBaHusi mmiauMHApPa paBeH 3, BbicoTa paBHa 6. Haiinute
IJI01AAb OOKOBOM MOBEPXHOCTH IIWJIMH]IPA, IETICHHYIO Ha.

4. JlnvHa OKPY>KHOCTM OCHOBaHMS ILWJIMHIpA paBHA 3, BbICOTa paBHA 6.
Haiinure mromnaas 60KOBOM MOBEPXHOCTH ITUIUHIPA.

5. Ilmomanes oceBoro cedeHus IWiIMHApa paBHa 9. Halinure miomans
OOKOBOI MOBEPXHOCTH IIMJIHH]IPA.

6. OceBoe ceueHHME LWIMHApPA — KBaJpaT, AMAroHajdb KBaJpara paBHA
Haiinure 060bEM numuagpa. 2 8

7. Boicota nunuHApa Ha 2 MeHbIIE paauyca ocHoBaHUsA. OTHouleHHEe 00BEMa
HUJMHIpa K ero Iuiomaau OOKOBOW MOBepxXHOCTH paBHO 4. HalimuTe BhICOTY
LHAJIMHPA.

IIpakmuueckas paboma Ne 31 « Konyey

1. Halimute 00BEM KOHYCA, BRICOTA KOTOPOTO paBHa 12 M, a oOpasyromas — 15 M.
2. Ilnomane ocHOBaHMsS KOHyca 1671 cM2, monHasi MOBEPXHOCTh €ro 32m cm2.
Omnpenenure 00BEM KOHYcCa.



3. B yceu€nnom KoHyce pa3HOCTh palyCOB OCHOBaHUM paBHA 2 CM, BHICOTA paBHA
9 cMm u ero 00bEM paBeH 42 1 cm3. OnpeenuTe M0l OCHOBaHUH.

4. B paBHoOenpenHom tpeyronbHruke ABC AB = BC = 10, AC = 12. TpeyroibHuK
BpalllaeTcsi BOKPYT OCH, MPOXOJAlel depe3 BeplIMHy B W mepneHaukyIspHOn
AC. Haiiniute 00BbEM Tesa BpalieHus.

Yemuwi onpoc
1 cemecTp
KoopauHaTbl 1 BeKTOPHI

Onpenenenue BEKTOpa.

Kak HaliT KOOpAMHATHI BEKTOpa?
Omnpenenenue paBHbIX BEKTOPOB.
Onpenenenue KOUIMHEAPHBIX BEKTOPOB.
IIpu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

UYrto Ha3bIBaeTCS MOyJIEM BEKTOpA?

Kak HaiiTu Mmonysnp BekTopa?

Kaxkoli BEeKTOp Ha3bIBAE€TCS HYJIEBBIM ?

Kakoi1 BeKTOp Ha3bIBACTCS EAUHUYHBIM ?

0. [IBa ompeneneHus CKAISIPHOTO MPOU3BEACHUS BEKTOPOB.
11. Yemy paBeH KOCHHYC yria MEX1y BEKTopaMu?
12. Ipu3Hak nepneHIuKyISIPHOCTH BEKTOPOB

HOooo~NoORkwWNE

Yuciaa 1 BbIpaKeHU

1. Kakue uncna HaspiBatoTca HaTypajibHbIMH? Kakoe o0o3HaueHue BBEACHO AJis
MHO>KECTBA HaTYpaJIbHBIX YHCEI?

2. Kakue yncna BXOJIIT B MHOXKECTBO 1enbIX yncen? Kakoe o603HaueHne NpUHATO
U1 OTOr0 MHOKecTBa?

3. Kakoe MHO>ECTBO Ha3bIBA€TCA MHOKECTBOM PALIMOHAJIBHBIX YHMCEN M KAaK 3TO
MHO>KECTBO 0003HavaeTcs?

4. IlepeuncnuTe OCHOBHBIE 3aKOHBI JCHCTBUN HAJ pallMOHAIIBHBIMU YHCIIAMMU.

. Kakue oObIkHOBEHHBIE APOOHM 00paIlatOTCsl B KOHEUHbBIE JECATUYHBIE?

Kakue OOBIKHOBEHHbIE JpOOM BBIPAKAIOTCS TOJIBKO MPUOIMKEHHBIMU

JNECATUIHBIMHA?

. Kakue necstuunbie qpoOdu Ha3bIBalOTCSI OECKOHEYHBIMU EPUOINIECKUMU?

. Uto Ha3pIBaeTCA MEPUOIOM OCCKOHEYHOU MEPUOTUUECKON JECATUIHOU TpoOu?

. Kakue nepuogmnueckue IpoOM HA3bIBAIOTCS YUCTHIMH M CMEIIAHHBIMH U Kak

COKpAILIEHHO OHM 3aIIUCBhIBAIOTCA?

10. Kak 3anmceiBatoTCs Iiefible 4Hclia U KOHEUHBbIE JECATUYHBbIE IpOOU B BUJE
OECKOHEYHBIX MEPUOANICCKUX TpoOeii?

11. JlroGas nu OeckoHeUYHas TMepUOAMYECKas JeCATUYHAs JpoOb SIBISETCS
PalMOHAIBHBIM YHCIIOM?

12. Kak o0parurb YHCTYI0O NEPUOJUYECKYI0 JIECATHUHYIO JpoOb B
OOBIKHOBEHHYIO?

SN L

O 0



13.

14.

15.

16.

17.

e

o

© 00N

Kak o00patuTh CMeEIIaHHYIO TNEPUOAUYECKYI0 JECATUYHYIO Jpo0b B
OOBIKHOBEHHYI0?
Kakoe wuckmodeHne mpencTaBiseT coOoi OeckoHeYHas MepHoaudecKast

JeCATHYHAas ApoOk ¢ iepuoaom 9?

Kaxkwue uncia Ha3bIBalOTCs HPppadruOHAJIbHBIMHA U KaK 0003HaYaeTCsI MHOXKECTBO

HPppalrOHAJIbHBIX yucen?

Kakme umnciaa Ha3bIBalOTCSA I[CﬁCTBHTCJ'IBHI)IMPI H KaKoC i1 HHUX BBCIACHO

0003HaueHue?
Yrto moHMMAaeTCs o1 adCOMIOTHON BETAYMHON IEUCTBUTENBHOTO Ynciia?

OCHOBBI TPUTOHOMETPHUU

Yro Ha3bIBAETCA €AMHUYHON OKPYKHOCTBIO? EIMHUYHBIM paguycoM?
Kakune HanpaBieHus MOBOPOTA EAMHUYHOTO PaJANyCa U3BECTHBI?

B kakux eauHUIIAX U3MEPSIETCS YroJl IOBOPOTA €AMHUYHOIO paaunyca’?

Yto Takoe yroiai B OOHUH paz[HaH? CKoJIbKO HpH6JIH31/IT€JII>HO rpaaycoB

COJIEPKHUT yroJi B 1 paauan ?

CdopmynupoBaTh IpaBuiIa MepeBojia U3 TpagyCHON Mephl yria B paJidaHHYIO

Mepy U Ha00OPOT.
OmnpeneneHre OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIIUM.
UYto sBIsETCSI apryMEHTOM I BCEX TPUTOHOMETPUYECKUX (DYHKIIUI?
OT 4ero 3aBUCHUT 3HAYEHHE TPUTOHOMETPUUECKUX PYHKIUI

Hepe‘H/ICJ'II/ITe OCHOBHBIE CHOCOOBI A0Ka3aTCJIbCTB TPUTOHOMCTPHUUYCCKUX

TOXICCTB
ctgx=a, cos x=a, sin X=a.

DOyHKUIMHA

Kaxk HaliTu KOOpIMHATHI BEPIIUHBI Tapa0bOoIIbI?

OT 4dero 3aBUCUT HaIIpaBJICHUE BETBEW 1MapadoIbI?

[lepeuncnure cBOMCTBA CTENEHHON (QYHKIIUU C HEYETHBIM MMOKA3aTEIIEM.

Uto Ha3bIBaeTCs 00J1aCThIO 3HAYCHUHN (HYHKITUN?

Chopmynupyiite TeopeMy O pPa3lIOKEHUU KBaJIpaTHOTO TpPEXUJICHa
MHOKUTEU.

OnuIimTe alirOpUT™M NOCTPOEHUsI rpaduka KBaIpaTUIHON (QyHKIIUH.

[lepeuncnure CBOMCTBA CTENEHHON (DYHKIMHU C YETHBIM IMOKA3ATEIIEM.

UYto Ha3bIBaeTCs 00JACTHIO OnpeiesieHUus] PyHKIINH?

Ha3zoBute MHOXKECTBO 3HAUYECHUI CUHYCA, KOCUHYCA, TAHT'€HCA, KOTAHT€HCA.
. HazoBuTe 3KCTpEeMyMBI CHHYCA, KOCHHYCA, TAHT€HCA, KOTAaHTeHCA.

. Kakas @yHkius Ha3pIBaeTCs MoKa3aTebHON?

. KakoBa obnacte onpeeneHust mokasareabHON GyHKIIUNA?

. Kakumu cBoticTBamu MokeT o0maaaTh GyHKITHsA?

. [laliTe onpesienenre Bo3pacTaroIiei, yobIBaroIieil GyHKIUH.

. [Ipu xakom yciaoBuM moka3arenbHas QYHKIIHS SBISETCS yOBIBAIOIICH?

. CpoiicTBa norapudmudeckoit GyHKIUU Ipu a > 1;

. CroiicTBa norapudmudeckoit pyaknuu mpu 0 < a <1;

. HazoBute dopmyny 1js pelieHus TPUTOHOMETPUYECKUX YpPaBHEHHH tg x=a,

Ha
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YpaBHeHUs U HEPABEHCTBA

CTteneHu ¢ KaKUMU TOKa3aTeIs MU Bbl 3HaETE?
[lepeuncnure CBOWCTBA CTENICHEN.

JIns Bcex M moka3aTesiell CBOMCTBa OJIMHAKOBHI?

Kaxk Ha3pIBaeTcs ornepaiysi HaXOKICHUS CTENIEHEN?

Yro takoe norapudm?

[lepeuncnvuTe OCHOBHBIC CBOMCTBA JIOTAPU(MOB.

Kak HaspIBaeTcs onepanus Hax0XISHHsI JToTapu(MoB?
Ha3zoBuTe MeTOIBI pelICHUS MOKa3aTEIbHBIX YPABHEHUM
Ha3zoBute oTiimume cTporo 1 HECTPOroro HEPABEHCTB
Kakoe ypaBHeHHE Ha3bIBAE€TCS TOKA3aTEIbHbBIM?
CriocoObI pelieHrs MoKa3aTeIbHbIX YPaBHEHUI?
CriocoObl peleHus MoKa3aTeIbHbIX HEPABEHCTB?
CriocoObl perieHus JorapupMUIeCcKiX HEPaBEHCTB U YpaBHEHU?

2 cemecTp

JJIeMeHTbI MATEMATHYECKOI0 aHAJIU3a

UYto Ha3bIBaeTCs MpUpAILICHUEM apryMeHTa?

Urto Ha3biBaeTCs npupamnieHueM GyHKIUUA B TOUKE X,?
Kakast pyHKims Ha3pIBa€TCSl HEMTPEPHIBHOM B TOUKE?

B kakom ciydae B JaHHOM ToUke (YHKIIUS TEPIUT pa3pbiB?
JlatiTe onpeeneHue MPOU3BOIHON (PYHKIIUM B TOUKE.

Kakue cymiecTByroT 0603HaUSHUS 7151 TPOU3BOIHON (pyHKIMK y=1(X)?

ChopmynupyiiTe HEOOXOJAMMOE YCIOBHE CYIIECTBOBAHUS IPOU3BOJIHOU

(yHKUMU B TOUKE?
Kakyto ¢pyHKuMI0 Ha3bIBaloOT 1uddepeHurpyemoil B Touke?
UYrto HazweiBaetcs auddepeHipoBaHuemM?

HazoBute mo mopsiaKy Bce oOmepaluu, KOTOpbIE CJIEAyeT MPOU3BECTH MpPH

BBIYMCIICHUH [TPOU3BOJHOM MO ONPEIEICHHUIO
Kak Haxoautcst mpousBoaHas ciioxxHor pyHkiuu h(x) = g (f(x))?
Yro xapakTepusyeT npou3BoaHas (GyHKIHUU B TOUKE?
YpaBHeHuUe KacaTelbHON K rpaduKy HyHKIIUH.
HazoBuTte reomeTpuyueckuii CMbICT IPOU3BOIHOMN (YHKIIUU.

ChopmynupyiiTe anropuT™M HCCICIOBAHUS HEMPEPHIBHOW (DYHKIIHH

MOHOTOHHOCTb U 3KCTPEMYMBI.
Uccnenoanue GyHKIIMN HA MOHOTOHHOCTb.

Touku s3xcTpeMyMa (PYHKITUU U UX OTHICKAHHE.

Yrto Ha3bIBaeTCs MEPBOOOPA3HOIM?

Kak unTaercst OCHOBHOE CBOMCTBO MepBOOOPa3HON?

Ha
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Kak MOXHO BBIYMCIMTH IUIOIIAJAb KPUBOJMHEHMHOM Tpameuuy IPU NOMOIIH
MHTErpayia?

Uro Takoe onpeelIeHHbIM HHTErpa’?

KakoBa ¢opmyna Hprotona-JIeitOnuma?

KakoBbI OCHOBHBIE CBOMCTBA OMPEAECICHHOIO HHTErpaia?

Kak nmpoBoauTCcs 3aMeHa NEPEMEHHOM B ONIPEIEJIEHHOM UHTETpane?

KakoBa popmyiia HHTErpupOBaHUS 1O YACTSAM B OINPENICIICHHOM UHTErpase?
Kax Beruncnsiorcs miomaau puryp?

Kak BpluuciageTcss MNPOWAEHHBIM IyTh MNPU I[OMOLIA ONPEIEIECHHOTO
uHTEerpana?

Kaxk Beraucnsercss 00beM moTpeOIeHHON dIIEKTPOIHEPTHN?

Yto Takoe HeCOOCTBEHHBIM UHTETrpai?

CrarucTika ¥ Teopusi BepOATHOCTEH, KOMOMHATOPUKA

UeMy paBHO KOJIMYECTBO MEPECTAHOBOK U3 NPA3JIMYHBIX 3JIEMEHTOB?

UeMy paBHO KOJIMYECTBO pPAa3MEUIEHUW W3 NPA3JIUYHBIX 3JIEMEHTOB II0
M3JIEMEHTOB B KaXKJI0M?

UeMy paBHO KOJWYECTBO COYETAHMM W3 NPA3JIMYHBIX BJEMEHTOB IO
M3JIEMEHTOB B KaXKJI0M?

Yem pazMelIeHUs OTIINYAETCS OT COYETAHNUN?

[lepecTaHoBKU OMXKe pa3MEIICHUSIM UM COYETAHUSIM?

Yero Bcerna 0oJibllie U3 OJHOTO M TOTO K€ YHMCIA AJIEMEHTOB — COYETaHUU,
pa3MELIEHNU UK NTEPECTAaHOBOK?

['enepanbHasi COBOKYITHOCTh M BBIOOPKA.

CratucTryeckoe pacrnpeeieHiue BHIOOPKH.

[Tonuron u rucrorpamma.

. CTaTucTHYeCcKre XapaKTepUCTUKN BapUAIITMOHHBIX PSIOB.
. OLIeHKH TeHepaIbHOM COBOKYITHOCTH 1O BEIOOPKE.

. JloNOJTHUTENBHBIE XapaKTEPUCTUKHN BAPUALIMOHHOTO psijia.
. [lonsiTvie 0 MPOBEPKE CTATUCTUYECKUX TUIIOTES.

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

Chopmynupyiite mepBbie Tpu akcuoMbl cTepeoMerpuu. Chopmynupyiite u
JIOKQXUTE CIICICTBUS U3 AKCUOM

Chopmynupyiite onpeaeneHre napauieIbHbIX TPSIMOU U MIIOCKOCTH.
ChopmynupyiiTe ¥ JOKOKATE TEOPEMY,  BBIPAKAIOIIYIO  MPHU3HAK
MapaJIEITbHOCTH MIPSMOU U TIJIOCKOCTH

ChopmynupyiiTe onpeesieHHe CKPEITUBAIOITUXCS MPSIMbIX.

ChopmynupyiiTe onpeesieHre napaieIbHbIX TIOCKOCTEH.

CKOJBKO TJIOCKOCTEH 331at0T IBE MEPECEKAOIINECS MPSIMBbIE?

MHOrorpaHHUKHU ¥ KpyrJble TeJa

UTto Ha3bIBaCTCSI MHOTOTPAHHUKOM?



Yrto Ha3bIBAETCS MPU3MOIA?

UTo Ha3bpIBACTCS MPSIMOYTOJIBHBIM MapalieaenuneoM?

Kak BeIuncIseTcs TIomaas MOBEPXHOCTH U 00beM Mapaiesenureia?
Kak BeIuncisercs miomaas MoBEpXHOCTH U 00bEM TTPU3MBI?

Uto Ha3bIBaeTCS MUpPaAMUION?

Kak Beruncinsercs o0beM M oAb MOBEPXHOCTH MTUPAMUIbI?

Uto Ha3bIBACTCS ITUIUHIPOM?

Kak Bbruncinsercs o0beM U MmIoaab MOBEPXHOCTH UIUHIpA?

©CoNOIhwD

Hcropust matemaTuku. MeToabl MATEMATHKH

1. UcTtopus maTemaTuKu.
2. MeToabsl MaTeMaTHUKA

Yucaa 1 BbIpaKEeHUA
OnpocHblii JUCT 1
*  OmnpocHblii guct 1
Bomnpocsr:
1. Bunasl uncen, kak 0003Ha4ar0T MHOKECTBO ATUX YKCEN?
2. Bunpl ypaBHeHH(Ha3BaHUEe U OOIIUI BU/)
3. Bunsr apobeii(HazBanue u mpumep)

e  OnpocHsbll TucCT 2
Bompocsr:
1. Buasl kopHeH(TipuMepsl)
2. CBoiicTBa KOpHEH
3. CBolicTBa CTENEHEN
e  OmnpocHsblil UCT 3
Bompocsr:
1. Onpenenenue norapudpma
2. Buasl norapudpmon
3. CaoiicTBa Jiorapudmosn

OCHOBBI TPUTOHOMETPHUU

e OmnpocHblii aucT 4
Bompocsr:
1. Onpenenenrie eAMHUYHON OKPYKHOCTH
2. Onpenenenue cuHyca, KOCUHYCa, TAHT'€HCA U KOTaHT€HCa
3. 3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM M TAHT€HCOM

JJIeMEeHThI MATEeMAaTHYEeCKOI0 aHAJIN3a

*  OnpocHsbIi TUCT 5
Bompocsr:
1. Onpenenenvie NPOM3BOJHON QYyHKINUU
2. @opmyina AJisl HAXO0XKICHHS TPOU3BOJHON Yepe3 mpeaes



A

3. [IpaBuina HaXOXACHNS TPOU3BOTHBIX

HNuTerpas u ero npuMeHeHue

OnpocHsIil JIucT 6
Bomnpocsr:
1. Onpenenenue nepBooOpa3HON PYHKITUH
2. IIpaBuia MHTETPUPOBAHUS
3. ®opmyna Herotona — JleliOHuia

CraTucTtuka v Teopusi BEpOSITHOCTE, KOMOMHATOPUKA

OnpocHslii act 7
Bomnpocsr:
1. TloHsiTHE BEPOSATHOCTHU CIY4YATHON BETUYUHBI
2. Kinaccuueckoe onpeesieHue BEpOSITHOCTH
3. MaremaTH4ecKoe OXKHIAHUE M JUCIEPCUS TUCKPETHOM CIydailHOM
BEJIMYUHBI.

Ouenounblie MaTepuasbl arrectanuu no apucuuniune I/1.1 MaremaTruka

Jlpyrue ¢opMbl MPOMEKYTOYHON ATTECTANMM — BBICTABIISICTCS CPETHSISA
OIICHKA 10 UTOTaM CEMECTPOBOM pabOTHI C OKPYTJICHHEM B TIOJIB3Y
o0yyJaromerocs.

JIK3aMeH

2.1 TlepeueHb BOIIPOCOB K IK3aMEHY

Anzebpa u nauana ananusa
PaunonanbsHbie, MppallMOHATIBHBIE YMCTIA, IEHCTBUTEIbHBIE YHCTA.
Apudmernuecknii KOpeHb HaTypalibHOM cTeneHu. CBoMCcTBa KOPHEH.
CreneHn ¢ palMOHAIBHBIMH U JEHCTBUTEIIBHBIMU TOKa3zaTeiasiMu. CBOKCTBA
crernene. [IpaBumna neMcTBUS CO CTETIEHSAMU.
Jlorapudm umcna. CpoiictBa norapudmoB. JlecsITHUHbIE W HATypaJibHbIE
JorapupMsl.
OcHoBHoOe norapudmudeckoe ToxaectBo. [IpaBuna aeicTBuii ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHIO.
OO6unacTh onpeneneHus 1 MHOKECTBO 3HAUCHUI; Tpaduk GyHKIIUN
[TocTpoenue rpadukoB GHyHKIINIA, 3aTJaHHBIX PA3IMYHBIMHU CIIOCOOAMMU.
Omnpenenenue u cBoiicTBa pyHkunn. OOpaTHbie QYHKIIUH.
Cremnennast pyHKITUsI, CBOMCTBA U TpaduK.

. [lokazaTenbHas (yHKLHS, CBOWCTBA U IpadUK.

Jlorapudmuueckast pyHKIus, €€ CBOMCTBA U rpaduK.

. TpuronomeTrpuueckas GyHKIHUSA Y = COS X, €€ CBOMCTBA U rpaduK.

. Tpuronomerpuueckas Gpyukius Y =SINX, ee cBoiicTBa u rpaduk.

. UppaumnoHnasbHble YpaBHEHUSI 1 OCHOBHBIE [IPUEMBI UX PELLICHUS.
. PellieHre nmokasaTesibHbIX YpaBHEHUM.
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10.

Penrenue norapudmudecknx ypasnenuii suaa 10g, x=1log, b

Pemrenue norapudMudeckux ypasHenuii Buaa 0g, X =0,

EnuandHass OKpyXHOCTb. IIOBOpPOT TOYKM BOKpYr Hadajga KOOpPJIMHAT.
PanyaHHBII METOJ U3MEPEHNUS YTIIOB BPAIICHUS U CBA3b C IPALyCHON MEPOH.
Omnpenenenue cuHyca, KOCHHYCa, TAHT€HCA, KOTAHI€HCA OCTPOTO YIJIA.
OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBA W €ro INPUMEHEHHE U
BBIUMCJICHUS] 3HAUEHUH TPUTOHOMETPUUECKUX (DYHKIMH IO OTHOM U3 HUX.
@opMyJIbl IPUBEACHUS.
@OpMyJIbI CIIOKEHHUS U BBIYUTAHUSI CHHYCOB U KOCUHYCOB.
@opMyJIbl YIBOCHHUS.
@opMyJIbl IOJIOBUHHOTO YTJIA.
CuHHyC, KOCUHYC U TaHT'€HC YTJIOB X U-X.
Pemenne ypaBHeHus COS X =a . ApKKOCUHYC.
Pemenue ypaBHeHMs Sin X =a . ApKCHHYC.
Pemenue ypaBHeHMs tgx =a Hctgx = a.ApKTaHreHC. APKKOTaHI€HC.
[TpousBoHas cTerneHHoN QpyHKIUN
[IpaBuna nudpepeHrpoBanus
[IpousBoaHbIE MOKA3aTEIbHOM, JOrapu(PMUUYECKOH M TPUTOHOMETPUUYECKOMN
(GyHKUIHH.
['eomeTpruecKknii CMBICII TPOU3BOTHOM.
VYpaBHEHHE KacaTEIbHOM.
Bo3spacranue n yObiBaHHE QPYHKIUU.
DKCTpeMyMbl (DYHKIIHH.
[TepBooOpa3Has, mpaBuiia HaXOXKJACHHS TIEPBOOOPA3HBIX.
®opmyna Herotona-Jleiionuna.
Beruncienne miomanei ¢ moMOIIbIO HHTETPAJIOB.
OCHOBHBbIE MOHATUS KOMOMHATOPUKH.
Cnyuaiinpie  coOwbiTus.  BepostHocts.  Kiaccuueckoe — ompeneneHue
BEPOSTHOCTH.
Teopemsl CII0XKEHNS U YMHOKEHHS BEPOSTHOCTEN.

T'eomempusn

AKCHOMBI cTepeomMeTpun. B3anMHOE pacronoKeHue MpsMbIX B TPOCTPAHCTBE.
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
IlepneHAUKyYISIPHOCTD NMPSIMBIX U ITIOCKOCTEN B IPOCTPAHCTBE.

IIpru3HaK nepneHauKyJISIPHOCTH MPSIMOM U IIJIOCKOCTH.

Teopema o TpEX MepHEeHINKYIISPax.

Yron Mexay MpsMOU U INTIOCKOCTBIO.

Yron Mexay IMI0CKOCTAMM.

IloHATHE MHOTOIPaHHUKA, €TO DJIIEMEHTHI.

VYkaxxute BepHYyI0 GOopMyITy JUIsl HAXOKIECHUS 00BbEMa MPSIMOM TPU3MBI:

a)V=a-bg)v =a?2) V=S, h
[IpsAMOYTONBHBIN NapauieenuIie]], €ro CBOMCTBA.
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IPU3MBIL.
12.
13.
14.

BBIYUTAHUC BCKTOPOB. YMHOXEHHE BCKTOpPA Ha 9YHCJIO.

15.
BEKTOpaM.
16.
17.
18.
HepeHoC.

Oopazey IK3aMEeHAUUOHHO20 Oulema

CkaisipHOE IPOU3BEIEHUE BEKTOPOB.
YTI0B MEXAY NPAMBIMHU U TUIOCKOCTSIMH.
JBrxenus. LlenTpanbHas, oceBas M 3epKaibHas cuMmmerpus. [lapannensHbli

CeueHus TPU3MBI, TUIOMIAAb €€ MOBEpXHOCTU. OOBEM TPSIMONM U HAKIIOHHOU
[Tupammna, ee sneMeHThl. OOBEM U IUIOIIAb TOBEPXHOCTH MUPAMHUJIBI.
Hunuuap, ero aneMeHTsl. O0BEM U IIIOIIAIb MOBEPXHOCTH IIWJIMH]IPA.

[lonsiTue BCKTOpa B IIPOCTPAHCTBC. PaBencTBo BCKTOPOB. Cnoxenue u

KOMHJIaHapHI)IG BCKTOPKI. Paznoxenue BCKTOpa 110 TPEM HCKOMIIIAHAPHBIM

JlanbHEBOCTOYHBIN TOCYJaPCTBEHHBIN YHUBEPCUTET IyTEH COOOIIEHNS

MK
MareMaTH4yeCcKue 1
CCTeCTBeHHOHay‘IHBIC
JAUCHHUITIIINHBI

2 ceMecTp,
2020-21 y4eOHbIii rox

DK3aMeHaIMoHHbIN OrneT Ne |
10 TUCIUATUINHE
OO/I. 11. Maremaruka

Ha3BaHHC

JUIA HallpaBJICHUA HOZ[FOTOBKI/I/

CIICUAJIbHOCTHU

08.02.10
CTpouTeIbCTBO KEJIE3HBIX JOPOT,

IIyTh ¥ IyTEBOE XO3AUCTBO
KOJI, Ha3BaHUe, PO UIIb/crienuan3amnus

«YTBEP)KAAIO»
[Ipencenarens TTHK
Hacenxuna
E.B.
U0

« » 20

T.

1. Pemmre ypaBHeHUE 27 +2* + 2" =28.

2. Pemmre HepaBeHCTBO l0gg3(2X + 5) < logyz(x + 1).

3. Pemure ypaBaenue (1+2sinx)-(1—-3cosx)=0.

4. Uccnenyiite QyHKIUIO C TOMOILBIO MPOU3BOIHON U MOCTPOUTE rpauK

y=2x3-3x°.

5. Beruuciure j).(x2 +4x —1)dx.
a

6. CropoHa ocHOBaHUs paBUJILHON TpeyronbHou npusmsl ABCA, B, C; paBHa 2,

a BBICOTA 3TOW NPU3MBbI paBHA /3. Haitaure 06beM 910l MIPU3MBI.

3. Tecrosble 3ananns. OueHKa Mo pe3yJbTaTaM TeCTUPOBAHUS
3.1 IlpumepHsble 3aaHus TECTA:




logs 2
1. YUpoCTHTDH BHIPAKEHHE: log,18—log ,2+5™*

1) log 2

2) 0

3) 4

4) —log ,2

1" 1
2. Pewuts HepaBeHCTBOZ£_j >

1) (5:+0)
2) (—0;5)
3) (—e031)
4) (L +0)

) O
3. VipocTuts BhIpaxkeHue: 2C0S o cosa—1

log ,(x-2)=3

. x-1
5. Haiitu obnacte onpeneneHuss GyHKUuu: Yy =,[—-

X+1
1) (=01 [L+0)
2) (—oo;—-1]u(L;+0)
3) (~o-1)u(L+o)
4) (-51]

Va
6. YIIpOCTUTDH BBIPAKEHHUE: —

a'E
1) {a
2) 4a?



3)

i
|—\§|"_‘

4)

a?
7. Peuth HepaBeHCTBO: l0g; (2x+3) > logs (X —1)
1) (L+o)
2) (0;4x)
3) (-41)
4) (—4;+)

8. Pacmosoxure B IOPSIKE BO3pACTaHMs BelnuuHb: & = SiN 20", b=sin390",
c=sin370

1) a,b,c

2) a,c,b

3) ¢,a,b

4) b,c,a

9. CocCTaBUTh ypaBHEHHWE KacaTeNbHOH K rpaduky ¢ymkmmm Y =3X" —2X+1B
TOYKEe X =-1.
1) y=8x+2
2) y=—-8x+14
3) y=-8x+2
4) y=6x-1
10. B nmpsmoyromnsrom napamtenenunene ABCDABC D, yron £BCB, =55°,

Haiitu yron mexay npsmeivu CB u AA |
1) 90°
2) 35°
3)55°
4)125°



3.2 CooTBeTcTBHE MEXKAy OAIbHOW CHUCTEMON W CHCTEMOW OIICHUBAHUS 10

pe3yibTaTaM TECTHUPOBAHMS YCTAaHABIMBACTCS IOCPEACTBOM  CIICTYIOIICH
TaOJIULIBI:

OO0BEKT

ITokazarenu OLICHUBaHUA

OneHka

YpoBeHb

OLIEHKHU pe3yabTaTOB O0YUYEHUs pE3yNIbTaTOB O0yUYCHUS
60 6ayIsIOB U MEHEe «HeynoBneTBOPUTEIHLHON» Huzkuit ypoBeHb
. 74 — 61 GannoB «Y TOBJIETBOPHUTEIIHHOY IToporoBslif ypoBeHb
OO6yuarommiics v
84 — 77 Gannos «Xopouio» IToBbIIIEHHBIN YPOBEHD
100 — 85 6amtoB «OTIYHOY Bricokunii ypoBeHB

4, OHeHKa oTBE€Ta oﬁyqalomerocﬂ Ha BOIIPOCHI IK3aMCHAIIHOHHOI'O oumJera

4.1. OueHka oTBeTa 00Yy4aroIerocs: Ha BOMPOCH SK3aMEHAIIMOHHOTO OuieTa
CopeprkaHue NIKaJIbl OLICHUBAHUS
DNeMEeHThI
OLICHUBaHUS HeynosnerBopurensHo| Y IOBIETBOPUTEIHHO Xoporio OTtnuvHO
CootBercTBHE
[TonHoe
OTBETOB 3Ha4yMTeNbHbIC He3naunTenbHbl [onnoe
HECOOTBETCTBHE 11O
dopmyaHpoBKamM HOTPEITHOCTH € MOTPEIIHOCTH | COOTBETCTBHE
o BCEM BOIIPOCAM
BOITPOCOB (3aJ1aHMI)
Crpykrypa,
HIOCJIC/IOBATEIILHOCTD
Hesnauutensno | CooTBeTcTBHE
¥ JIOTUKA OTBETA. [omHoE 3HaYUTENBHOE
e KPUTEPUIO NIPH
YMeHnue 4eTko, HECOOTBETCTBHE HECOOTBETCTBHE
HECOOTBETCTBHE | OTBETE HA BCE
MOHSATHO, TPAMOTHO H KPUTEPHIO. KPUTEPHIO
KPUTEPHIO BOIIPOCHI.
CcBOOOJIHO M3JaraTh
CBOM MBICIIH
ITonnoe
COOTBETCTBHE
YMeHue JAHHOMY
YMeHue yBA3bIBaTh
. CBSI3aTh KPUTEPHIO.
TEOPHIO C IPAKTUKOIA, YMeHue cBsizaTh YMeHue cBs3aTh
o BOIIPOCHI CriocobHOCTh
B TOM YHCJIE B TEOPHIO C MPAKTUKON | BOMPOCHI TEOPHH U
TEOPHH U WHTETPUPOBAT
o0mnactu paboThI HE MPAaKTUKH
. NPaKTUKU B b 3HAHUS U
npodeccnoHaIbHON TIPOSIBIISIETCSI. MIPOSIBIISIETCS] PEAKO.
OCHOBHOM NPUBJIEKATh
paboThI
HPOSIBIISIETCS. CBEJICHUS U3
Pa3IUIHBIX

HaYYHBIX cep

HpI/IMe‘laHI/IeZ HUTOroBas OIICHKa (bOpMI/IpyeTCSI KaK CpCaHsA apPI(bMeTH‘IeCKaSI PE3YJIbTATOB 3JICMCHTOB
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