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Pabouas mnporpamma nucuumiauebel [1/[.1 MaremaTtuka pa3paboraHa B
cootBercTBHM PI'OC COO (mpuka3z Munobpuayku Poccun ot 22 anpens 2014 r.
Ne 376)

[Iporpamma opreHTHpOBaHA Ha YYCOHUKH:

[I.A.AnmumoB, FO.M.Konsrun, M.B.TkauéBa u ap. Marematuka : anrebpa u
Hayajla MaTeMaTH4ecKoro aHaiu3a, reomeTpus:. Aunrebpa u  Hadana
MaremaTudeckoro ananuza. 10 - 11 kmacchl: yueOHMK i 001e00pa3oBaTeIbHbIX
opraHu3zanuii: 6a3oBeiii 1 yriayoneHHsii ypoBens/ UI.A.Anumos, FO.M.Komnsrun u
ap. — 8-¢ u3a. — M.: IIpoceemenue 2020

JI.C.Aranacsu, B.®.byty30B, C.b.Kagomues, JI.C.Kucenéra, 3.1 .Ilo3HsK.
['eomerpus.10 — 11 xmacCel: yueOHUK i1 00111€00pa30BaTEIbHBIX OPTaHU3AIUH:
6a3o0BsIit u poduitbHBIN ypoBHH/JI.C.ATanacsH, B.®.byty3o8, C.b.Kagomiies u
ap.— 23-¢ u3a. — M.: [Ipoceemenne, 2016

Oouan xapakmepucmuka y4eoHou OUCUUnIuHbl

B coorBerctBum ¢ mpuHatror Konnenuueid pa3BUTHS MaTeMaTHYECKOTO
oOpasoBanus B Poccuiickoit deaeparuu, MaTeMaTHIECKOe 00pa30BaHKE PEIIACT, B
YaCTHOCTH, CJICAYIONINE KIIIOUEBBIC 3a/1a4H:

—  IPENOCTaBIATh KaXJIOMY OOYyYaromeMycss BO3MOXXHOCTb JIOCTHKCHUS
YPOBHSI MaTEMaTHYCCKUX 3HAHWM, HEOOXOAMMOTO IS JaJbHEHINCH yCIIeIHON
JKM3HHU B OOIICCTBEY;

—  «obecrieunBaTh  HEOOXOAWMOE  CTpPaHE  YHCIO  BBIMYCKHUKOB,
MaTeMaTU4deckass TOJATOTOBKAa KOTOPBIX  JOCTaTOYHA JJIS  TPOJOJIKCHUS
o0pa30BaHUs B Pa3IMYHBIX HANPABJICHHUSIX W ISl MPAKTUYECKOW NESATEILHOCTH,
BKJIFOYasl TIPETIOIaBaHNEe MAaTEMAaTHKH, MAaTEMaTHYCCKHUE MCCIICIOBAaHUsA, padoTy B
chepe HHPOPMAITMOHHBIX TEXHOJIOTHH U JP.)»;

—  «B OCHOBHOM OOIIEM U CpeJHeM o0IeM o00pa3oBaHUM HEOOXOIUMO
MPEAYCMOTPETh TMOATOTOBKY OOYUYaOIIMXCS B COOTBETCTBHHU C WX 3alpocamMu K
YPOBHIO IMOJITOTOBKHU B chepe MaTeMaTHIECKOT0 00pa30BaHUS.

CoOOTBETCTBEHHO, BBIJICTISIIOTCS TPU HaNpaBJeHUs TpeOOBaHUHN K pe3ysIbTaTram
MaTEeMaTUYECKOTo 00pa30BaHMUS:

1) TPaKTHKO-OPHEHTHPOBAHHOE MaTEeMaTHICCKOE 00pa3oBaHue (MaTeMaTHKa
JUTS 5KU3HH)

2) MareMaTHKa JUIsl NCTIOJIb30BaHUS B IPOPECCHU;

3) TBOpUYECKOE HaIpaBJICHWE, HAa KOTOPOE HalleJeHbl Te¢ OOydJaroluecs,
KOTOpBIC MUIAHUPYIOT 3aHUMAThCS TBOPUYECKOW M HCCIEAOBATEILCKOM paboTOil B
00JacTH MaTeMaTHKH, (PU3UKHA, DKOHOMHUKH U APYTUX 00JIACTX.

Ilemn ocBoeHUs MpOrpaMMbl 0a30BOTO YPOBHS — OOECIEYCHUE BO3MOKHOCTH
WCIIOJIb30BAaHUSI MaTEeMaTHYCCKUX 3HAHMK W YMCHHMHA B TIOBCEIHCBHOM >KM3HU M
BO3MOYKHOCTH YCIICIIIHOTO MPOAOJDKEHUs] 00pa30BaHUsS IO CIEIUAIBLHOCTSAM, HE
CBSI3aHHBIM C MPUKJIQJTHBIM HCII0JIb30BAHHEM MAaTEMAaTHKH.

OOyuaronuecs, OCyIISCTBIAIONIME 00ydeHHe Ha 0a30BOM ypOBHE, JOJKHBI
OCBOUTH OOIME MaTeMaTUYeCKHe YMEHHUs, HEOoOXOJAuMble IS JKU3HH B
COBPEMEHHOM OOIIECTBE; BMECTE C TEM OHHU TOJYYarOT BO3MOXKHOCTh H3YYHTh



npeaMeT TayOxe, ¢ TeM 4YTOOBl B JajbHEHIIEM MpH HEOOXOAMMOCTH H3ydaTh
MaTeMAaTHKy Ui MPo(ecCHOHAIbHOTO MPUMEHEHUSI.

[Ipy wu3ydyeHHMM MaTeMaTUKUM Ha YIIyOJEHHOM YPOBHE HPEIbSABISIOTCS
TpeOOBaHMs, COOTBETCTBYIOIIIHE HaIIPaBJICHUIO «MaTeMaTHKa TUISL
npo(ecCHOHaNbHON JESITEIbHOCTU»; BMECTE C TE€M OOYyYalolluica MOJIy4YaeT
BO3MOKHOCTb H3YyYWTh MAaTE€MaTUKy Ha ropasao Ooyiee BBICOKOM YpPOBHE, 4TO
co3/1acT pyHJIaMEHT JUIsl 1ajbHEMIIEro Cepbe3HOro N3y4eHHsI MaTeMaTHUKHU B BY3€.

[Ipy wu3ydyeHun MareMaTuku OONbIIOE BHUMAHUE YHAEISETCS Pa3BUTHUIO
KOMMYHUKaTUBHBIX YMEHUH ((hopMynrpoBaTh, apryMEHTUPOBATh U KPUTUKOBATB),
(OopMUPOBAaHNIO OCHOB JIOTHYECKOTI'O MBIIIJICHUS! B YaCTH MMPOBEPKU UCTUHHOCTH U
JIO)KHOCTH YTBEPKJICHHUM, MOCTPOCHUsS NPUMEPOB M KOHTPIPUMEPOB, LEINOYEK
YTBEpXKACHUNA, (DOPMYIMPOBKM OTPHUIIAHUNA, a TaKke HEOOXOIUMBIX U
JOCTAaTOYHBIX YCIOBUH. B 3aBUCHMMOCTHM OT YpOBHS HpPOrpamMmbl OOJIbLIE HIIN
MEHbIIE BHUMAHUS YIEISIETCS YMEHUIO0 paboTaTh M0 aJlrOPUTMY, METO/IaM MOMCKa
QITOPUTMA U ONPENETCHUI0 TPAHMI] MPUMEHHUMOCTU alropuTmoB. TpeboBaHus,
chopMmyaupoBaHHbIE B pazzaenie «l'eomeTpus», B OOJbIIEH CTEEHH OTHOCATCS K
Pa3BUTHUIO MPOCTPAHCTBEHHBIX MPEACTABICHUN U TpaUYecKUX METOAOB, YEM K
(bopMabHOMY OIMKCAHUIO CTEPEOMETPUUECKUX (DAKTOB.

ba3oBblil ypoBeHb

Anzebpa u nauana ananusza

Llensie 1 panmoHaIbHBIE Yuca. JlelicTBUTENbHBIC Yucia. Pemenue 3amad ¢
UCIIOJIb30BAaHUEM CBOICTB CTENEHEW M KOPHEH, MHOTOWIEHOB, MpPeoOpa3oBaHUM
MHOT'OUYJICHOB U JIPOOHO-PAIMOHATBLHBIX BBIPAKECHUI.

Apudmernueckuil KOpeHb HaTypajabHOU cTerneHu. CTeneHb ¢ pallOHAIbHBIM
Y JICUCTBUTEJILHBIM I10KA3aTEJIEM, CBOMCTBA CTECIIEHH.

Crenennast pyHKIUSI M €€ CBOWCTBA U rpaduk. B3anmHo oOpaTHbIe QYyHKIUU.
PaBHOCUIIbHBIE YpaBHEHUS U HEpaBeHCTBA. MppaloHanbHbIe YPaBHEHHUS.

[TokazatenpHas GyHKIMA U €€ cBOMCTBA U rpaduk. [lokasaTenbHbIe ypaBHEHUS
1 HepaBeHCTBA. CUCTEMBI TOKa3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

Jlorapupm umcna, cBoiictBa Jorapupma. JlecITUUHBIE W HaTypalibHbIE
norapudwmel. [IpeoGpazoBanue gorapudmudeckux BeipakeHuit. Jlorapupmuueckas
dbyHKIUS U ee cBOMCcTBA U Tpaduk. JlorapupmMuueckne ypaBHEHHUs] 1 HEPABEHCTRA.

Pannannas mepa yrna. IToBopoT Touku BOKpyr Hayana koopauHaT. CuHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC MPOU3BOJBHOrO yria. 3HaKU CHUHYyca, KOCUHyCa U
TaHreca. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO U CIIEJCTBUSL U3 HETO.
3HaveHus: TpuronoMerpuueckux Gynkuumii st yrios 0°, 30°, 45°, 60°, 90°, 180°,
270°. (0, E, E,E, z pan). CuHyc, KOCUHYC U TaHTE€HC YIJIOB o U —0.. DOpMyJIbI

6 4 3 2
cioxkenusi, GopmyJibl ipuBeeHus, Gopmyiibl 1BoKHOrO yria. CyMMa v pa3HOCTb
CHUHYCOB, CyMMa M pa3HOCTh KOCHHYCOB.



ApKKOCHHYC, apKCUHYC, ApKTaHICHC qucia. [Ipocrenmme
TPUTOHOMETPUYECKHE YypaBHEHUs. PelieHue TPUTOHOMETPUYECKUX YPaBHEHUU.

Tpuronomerpudeckue GpyHkmuu Yy = Sin X, Y = COS X, Y = tg X, y = ctg X.
CBolicTBa U rpaUKu TPUTOHOMETPUUECKUX (DYHKIIHIA.

[IpousBoaHas. [TpousBoaHas CTETIIEHHOMN byHKIUY. [TpaBuiia
muddepennupoBanus. [IpousBogusie smeMeHTapHbix (QyHkiuii. Kacartenbnas x
rpaduky ¢yHkiuu. ['eomerprudeckuii U GU3HUESCKUI CMBICT TIPOU3BOTHOM.

Bo3pacranue u yObiBaHue (QyHKIuU. TOukM 3KCTpemMyMma (MakcUMyMa M
MuHUMyMa). HccnenoBaHue 3JI€eMEHTApHBIX (YHKUHMA Ha TOYKH SKCTPEMyMa,
HauOoJblIee U HauMeHblIee 3HauyeHue GyHkiuu. [locrpoenne rpadukoB GyHKIUN
C IOMOILBIO TPOU3BOIHBIX.

[lepBooOpasnas. IlpaBuna  HaxoxaeHUss  nepBoodOpaszHbix.  [limomans
KPUBOJIMHEVMHON Tpaneuuu U HUHTErpall. BeluuciieHue MHTErpanoB. BeruucieHue
IUIOIIAAEH C MOMOIIBIO UHTErpaa.

Pemenue 3amay Ha JABMKEHHE, HA CMECH, CIUIABbl M KOHLEHTPALUIO C
MOMOILBIO JINHEWHBIX U KBAJAPATHBIX YPABHEHUN U UX CHCTEM.

I'eomempus

Touka, mpsiMasg U IJIOCKOCTh B IMPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU H
CIEACTBUS U3 HUX.

[TapaiutenbHOCTh MPAMBIX, NPSIMOM U IUIOCKOCTH. B3aumMHOe pacnolioxxeHue
NpPSAMBIX H IUIOCKOCTEM B TMPOCTPAHCTBE. YTOJI MEXKIYy MABYMS MPSMbBIMH.
[TapannenbHOCTh IOCKOCTEN. TeTpasip U mapajuiesIenuIIe]I.

[leprieHIUKYISAPHOCTh NMPAMON U TJIOCKOCTHU. llepneHauKyisp U HaKJIOHHBIE.
Yrom Mexay npsMOM W IUIOCKOCThIO. [IByrpaHHbii yron. Teopema o Tpex
neprneHauKkysipax.  llepnenaukyisspHocTs  miockocten.  IIpsmMoyronpHbIN
napaienenunes. CBoWCTBa IPAMOYTOJIBHOIO MapaljIeIenuIe/a.

[Tonarue mHororpanHuka. [Ipu3ma, mioiaab MNOBEPXHOCTU U O0BEM MPU3MBI.
[Tupamuaa, muomaab NOBEPXHOCTU U 00beM nupaMuibl. [IpaBuiibHas U yceueHHas
nupamua. [IpaBunbHbIE MHOTOTPAHHUKH.

Hunuuap, miomanb MOBEPXHOCTH U o0beM muiauHapa. Konyc, miomanas
MOBEPXHOCTH M 00BeM KoHyca. Cdepa u map, ypaBHeHue cdepbl. [lnomans
MOBEPXHOCTH cdepbl, 00bEM IIapa U €ro YacTe.

[Tonarne BekTOopa B mnpocTpaHcTBE. CIOKEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXk€EHHE BEKTOpa Ha yncino. KommianapHbeie BEKTOPHI.

Koopaunatel TOYKM uM KOOpAMHATHI BeKTOpa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

Komﬁunamopuka, 6epoaAmHoCms U cmamucmukd.



[IpaBmiio mpowussenenus. IlepecrtaHOBKM, pa3MelleHUs M cOYeTaHHs. buHOM
Hprotona. CoOblTusi M uX KOMOMHAUMU. BepoATHOCTh COOBITHS, CIIOXEHUE
BeposiTHocTel. He3aBucumble cOOBITHS, YMHOXEHUE BeposiTHOCTe. CiydaiiHble
BEJIMUMHBI U MEpPBI pazOpoca.

Mecmo yueoHoil Oucyuniaunsl 8 yueOHOM niaamne

B coorBerctBue ¢ YII mucnmmumna [1)1.1 MaTtematuka paccuntana Ha 377 4ac
B roa. 30u — nekuuu, ypoku, 44 — mpakTHueckue 3aHsATHs, 343 U —
camocTosITeNbHas pabora

Ili1anupyembie pe3yabTaThl 00y4eHUA
B pesynbrate wusyueHus ydeOHOM AMCHMIUIMHBI MaremaThka Ha YpPOBHE

cpenHero oo01ero oopa3oBaHus:
OoOvyaronumiics Ha 6a30BOM YPOBHE HAVUUTCS:

Anzebpa u nauana ananusza

Yucna u evipasxicenusn

OnepupoBath NOHATUSIMH:

—  1IeJI0€ YHCIIO, ACIUMOCTh YHCel, OOBIKHOBEHHAs Ipo0b, JecATUYHAs
Ipo0b, pallMOHATILHOE YUCIIO0, TPUOIMKEHHOE 3HAYCHUE YHCTIA,;

—  omepupoBaTh Ha 0a30BOM YpOBHE TOHATHSAMH: Jorapupm dYucia,
TPUTOHOMETPHUUYECKAsT OKPY>KHOCTh, TpaaycHas Mepa yrIjia, BeIWYWHA YTJIa,
3aJJaHHOTO TOYKOW Ha TPUTOHOMETPHYECKOW OKPYKHOCTH, CHUHYC, KOCHHYC,
TAHTEHC ¥ KOTAHTEHC yTJIOB, HMEIONTUX MPOU3BOJILHYIO BETUUHHY;

—  BBITIOJIHATh apUPMETHUCCKUE JEHCTBUS C TEIBIMA W PalMOHATBHBIMU
YUCJIAMU;

—  BBINIOJIHATH HECIOXKHBIC TIPEOOPA30BaHUS YHCIOBBIX  BBIPAKCHUMA,
COJIEpIKAIINX CTETICHN YHCE, THOO KOPHH U3 YHCell, JIn0o jJorapudmel yncer;

—  CpaBHHBATh pallMOHAIBHBIC YUCIIA MKy COOOI;

—  OIICHWBATh W CPaBHHMBATh C PAIMOHAILHBIMHU YUCIAMHU 3HAYCHMS IICJIBIX
CTCTICHEH 4ucen, KOPHEH HaTypallbHOM CTEICHHW W3 YHCeNl, Jorapu(MOB YHCEIT B
MPOCTHIX CIyYasx;

—  OIICHUBATH 3HAKW CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX
YTJIOB;

B moBcenHeBHOM KU3HM U TIPU U3YUCHHUH JIPYTUX YUECOHBIX TIPEIMETOB:

—  BBITIOJIHSTH BBIYMCIICHUS TIPH PEIICHUU 3a]]a4 MPAKTHYECKOTO XapaKTepa,

—  BBINIOJIHATH  TMPAKTHYECKUE  pacueThl C  HWCIOIB30BaHUEM  IPHU
HEO0OXOMMOCTH CITPABOYHBIX MATEPUAJIOB M BBIYUCIUTEIIBHBIX YCTPOUCTB;

—  COOTHOCHUTh  pCAJIbHBIC  BEJIUYHMHBI, XapPAKTCPUCTUKH  OOBCKTOB
OKPYKaIOIIEro MUpa ¢ X KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSMH,

—  HKCIOJIb30BaTh METOJbl OKPYIJICHUS, MPUONMKEHUS W NPUKUAKU TPU
pEIIeHNH MPAaKTUYECKUX 3a7a4 MOBCETHEBHON KU3HHU.



Ypasuenus u nepasencmea

—  pemarh Jorapupmuueckue ypaBHenuss Buma loga (bx + ¢) = d u
npocreinme HepaBeHCTBa Bua 10gax<d;

—  pemarth IIOKa3aTelbHbIE ypaBHeHHs, Buaa a>™°= d (rme d MoxHO
NIPEJICTAaBUTh B BHJIC CTCIICHW C OCHOBAaHHMEM &) U MPOCTEUIITNEe HEPaBCHCTBA BHJIA
a*<d (rme d MOXHO IPEICTAaBUTH B BUC CTEIICHU C OCHOBAHHEM a);

—  pemaTh UPPAIMOHAIBHBIC YPaBHEHUS,

—  TIPUBOJIMTH HECKOJIBKO PUMEPOB KOpHEi# IPOCTEHIIIErO
TPUTOHOMETPUUECKOTO YpaBHEHHS BUJIa: sinX = @, COS X = a, tgx = a,ctgx = a, rae a
— TabJIMYHOE 3HAYCHHE COOTBETCTBYIOIICH TPUTOHOMETPUICCKON (PYHKIINH.

B noBceHEBHOM JKU3HU M IPH U3YYCHUU JIPYTHX MPEIMETOB:

COCTAaBJIATh W peEIlaTh ypPaBHEHHWS M CHCTEMbl YPaBHCHUN MPH PEIICHUU
HECJIOKHBIX MTPAKTUYCCKHX 3a]1ad.

Dynukyuu

—  OmnepupoBarb Ha 0a30BOM YpPOBHE MOHATHUAMH: 3aBUCUMOCThH BEJIMYUH,
GbyHKUMS, apryMEHT U 3HaueHue (DyHKIMH, 00JIaCTh ONpeeiIeHUs] U MHOMXECTBO
3HauYeHUN (yHKIUM, rpaduK 3aBUCUMOCTH, Tpaduk (GYyHKUHUU, HYIH (PYHKIUH,
INPOMEKYTKA 3HAKOMOCTOSHCTBA, BO3pacTaHWE Ha YHCIOBOM IMPOMEXYTKE,
yObIBaHUE HA YHUCJIOBOM IPOMEXKYTKE, HAauOOJblllee M HaUMEHbIEEe 3HAUCHUE
(YHKIIMM Ha YUCIOBOM ITPOMEXKYTKE, IEpHOUUEcKast PyHKLMs, IEPUOL;

— omnepupoBaTh Ha  0a30BOM  YpOBHE  IMOHATUSAMM:  CTEIEHHAas,
JorapudmMuyeckas u mokazaTesbHas QYHKINU, TPUTOHOMETPUYECKHE (PYHKIINU;

—  pacrnio3HaBaTh  rpaduKu  3JEMEHTapHbIX  (QYHKIMI:  CTENEHHOH,
JorapupMUYECKON U TTOKA3aTeNbHON QYHKIUNA, TPUTOHOMETPUYECKUX (DYHKIIMIA;

—  COOTHOCUTh  TpaduKu  DIEMEHTApHBIX  (YHKIMIA:  CTETICHHOM,
JorapuMUYECKON U MOKa3aTEIbHOU (DYHKIIMM, TPUTOHOMETPUUECKUX (QYHKIIMMA C
dbopMysiaMu, KOTOPBIMU OHHU 33]IaHBI;

—  HaxoJauTh Mmo rpaduky NpuOIMKEHHO 3HAYEHUs (PYHKUMU B 3aJaHHBIX
TOYKAaX;

— omnpenensate no rpaduky cBoilcTBa (QYHKIMU (HYJIH, NPOMEKYTKHU
3HAKOMOCTOSHCTBA, MPOMEXYTKH MOHOTOHHOCTH, HAuWOOJbIINE U HAUMEHBIINE
3HAYCHUS U T.I1.);

—  CTpouThb 3CKM3 Tpaduka (QYHKIHMH, YyAOBICTBOPSIOLIEH NPUBEICHHOMY
HA0Opy YCJIOBHH (MPOMEXYTKH BO3pacTaHus / yObIBaHUWS, 3HaueHWE (DYHKINH B
3aJJaHHOU TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B noBceHEBHOM XU3HU U NTPU U3YUEHHUH IPYTUX IPEIMETOB:

— ompenensaTe 1o rpaduKaM  CBOWCTBA pEabHBIX IMPOILIECCOB U
3aBHUCUMOCTEN (HanOOJbIINE U HAUMEHBIINE 3HAUE€HUs1, IPOMEKYTKH BO3paCTaHUS
U yOBbIBaHMS, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

—  HWHTEPHOPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOU
CUTYaLHH.

Inemenmovl MmamemamuuecKozo aHAIU3A



—  OmnepupoBarb Ha 6a30BOM YpOBHE MOHSTHSIMU: IPOU3BOAHAS PYHKIUU B
TOUKE, KacaTenbHas K rpa@uky GyHKUHUU, TPOU3BOAHAS PYHKIUU;

—  OmpeneNsaTh 3HAaYeHHE MPOU3BOAHON (YHKIIMU B TOUYKE MO U300PAKEHUIO
KacaTebHOU K rpaduKy, MPOBEICHHON B 3TOW TOYKE;

—  pemlatb HECIOXKHbIE 3aJayd Ha TNPUMEHEHHE CBSI3HM  MEXIYy
IPOMEKYTKAMH MOHOTOHHOCTM M TOYKaMH 3KCTpeMyMa (QYHKLIUHU, C OJHOMU
CTOPOHBI, U MPOMEKYTKaMH 3HAKONOCTOSHCTBA M HYJSIMU MPOU3BOJHON 3TOM
(yHKUUU — C IPYTOil.

B noBceHeBHOM ®KU3HU U NIPU U3YUEHUH JAPYTUX TPEIMETOB:

—  TmosB3ysCh TpadukaMu, CpaBHUBATH CKOPOCTH Bo3pacTaHusi (pocra,
MOBBIIICHUS, YBEIUYEHUS U T.I1.) WIM CKOPOCTU yOBbIBaHUS (MaJeHUS, CHUKCHUS,
YMEHBILIECHUS U T.II.) BEJIUYUH B PEATbHBIX MPOLIECCAX;

—  COOTHOCUTh TpaMKH pEaTbHbIX MPOLECCOB M 3aBUCUMOCTEH € HX
ONMCAHMIMU, BKIIOYAIOIIMMU XapaKTEPUCTUKH CKOPOCTH U3MEHEHMs (OBICTPHBIii
POCT, MJIABHOE TOHUKEHHUE U T.IL.);

—  HUCIOJIb30BaTh TpaUKu peasbHBIX MPOLECCOB ISl PEIICHUs HECI0XKHBIX
OPUKJIAAHBIX 3a/lad, B TOM 4YHKCJIE ONpelesss Mo rpapuky CKOpOCTh Xoja
nporiecca.

Teopusa eéepoamnocmeii u cmamucmuKa, 102UKa U KOMOUHAMOPUKA

—  OmnepupoBaTb ~ OCHOBHBIMHU  OIHUCATEIbHBIMH  XapaKTEPUCTUKAMU
YUCJIOBOTO Habopa: cpemHee apupMETHYeCKOe, MeAnaHa, HauOoJblIee U
HaNMEHBIIIEE 3HAUECHUSI;

—  OIepUpOBATH MOHITUSMH: YAaCTOTa U BEPOSTHOCTHb COOBITHUS, CIIydalHBIN
BBIOOD, OTBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

—  BBIYHCIATH BEPOSTHOCTH COOBITHI HA OCHOBE TOJICYETA YHUCIIAa UCXOJIOB.

B noscegHEeBHOM KU3HU U IIPU U3YUYEHHUH APYTUX MPEIMETOB:

—  OIICHWBATh W CPAaBHUBATh B MPOCTHIX CIydasx BEPOSITHOCTA COOBITHH B
pEAIbHON KU3HU;

—  4YuTaTh, COIOCTABJISATh, CPABHUBATh, HWHTEPIPETUPOBATH B MPOCTHIX
ClyyasiXx peaJibHble JaHHBbIC, TMPEJCTaBICHHbIE B BHUIE TaOJUIl, JUATPaAMM,
rpaduKoB.

TI'eomempusn

—  OmnepupoBarb Ha 0a30BOM YpOBHE IMOHSATHUSAMM: TOYKa, NpsMasd,
IUIOCKOCTh B MPOCTPAHCTBE, MAPALIEIBHOCTh U NEPHEHANKYIISIPHOCTh MPAMBIX U
IUIOCKOCTEH;

—  pacno3HaBaThb OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (MpU3Ma, MHUpaMHUAA,
IPSIMOYTOJIbHBIN Mapaenenumnes, kyo0);

—  u3oOpaxarh u3y4yaemble (UTYyphl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YEePTEXKHBIX HHCTPYMEHTOB;

—  genatb (BBIHOCHBIE) IJIOCKUE YEPTEXKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bu1 cBepXy, COOKY, CHU3Y;



—  U3BJIEKaTh HMHPOpPMALKMIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢durypax, npeJCcTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

—  npuMeHATs TeopeMy Iludaropa 1npu  BBIUUCIEHHH  3JIEMEHTOB
CTEpEOMETPUUECKUX PUTYD;

—  pacrno3HaBaTh OCHOBHBIE BHJBI T€J BpalleHus (KOHYC, UUIUHAP, chepa u
map);

—  HaxoIuTh O00BEMBI M  IUIOMAAM  MOBEPXHOCTEH  MPOCTEUIINX
MHOTOI'PAaHHUKOB U TeJl BpallleHUs! C MPUMEHEHHEM (POpMY.I.

B noBcenHeBHOM ®U3HU U NIPU U3YUEHHUH IPYTUX TPEIMETOB:

—  COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TOHATHUS U (aKThl C
peaIbHBIMH JKU3HEHHBIMU O0BbEKTaMH U CUTYaLUSIMU;

—  HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX FT€OMETPUUYECKUX (PUTYP IS
pEILIeHHs TUIOBBIX 337a4 MPAKTHYECKOTO COAEPIKaHMUS;

—  COOTHOCUTh IUIOHIaJM TOBEPXHOCTEM Tel  OAMHAKOBOW  (QOpMBI
Pa3IMyYHOTO pa3Mepa;

—  COOTHOCHUTb 00BEMBI COCY/I0B OJIMHAKOBOI (POPMBI Pa3IMYHOTO pa3Mepa;

OLIEHHBATh (pOpMY MPABHILHOTO MHOTOTPAaHHHUKA MOCJIE CIHUIIOB, CPE3OB U T.II.
(ompenensiTh ~ KOJIMYECTBO  BEpIIMH, pebep W  TrpaHed  MOJyYEHHBIX
MHOTOI'PAaHHHUKOB).

Bexkmopul u koopounamot ¢ npocmpancmee

—  OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATHUEM JEKAPTOBBI KOOPAMHATHI B
MPOCTPAHCTBE;

—  HaxoIuUTh  KOOPAWHATHI  BEpmMH Ky0a ®W  TOPSIMOYTOJIHHOTO
napasuiesienuneaa

O0vyaronmiics Ha 0a30BOM VPOBHE ITOJIYYUT BO3ZMOKHOCTH HAYUYUTHCH .

Yucna u eviparxcenus

—  omepupoBarh Ha 0a30BOM YpOBHE MOHATHUSIMH: JOrapupm 4Yucia,
TPUTOHOMETPUYECKAsT OKPY>KHOCTh, TIpajycHass Mepa yrIjla, BeJMYMHA YIJa,
3aJJ]aHHOTO TOYKOM Ha TPUTOHOMETPUYECKOW OKPY>KHOCTH, CHUHYC, KOCHHYC,
TAHT'€HC ¥ KOTAHT€HC YTJI0B, UMEIOUIUX MPOU3BOJIbHYIO BEIUUHHY;

—  BBIMIOJIHATH apU(PMETUUYECKUE JEHCTBUA C IEJIBIMU W PallMOHAIBHBIMU
YUCJIaMU;

—  BBINIOJIHATH HECIOXKHBIE TMPEOOpa30BaHUSI UYHUCIOBBIX  BBIPAKEHUI,
COJIEpKaIMX CTEMEHH YHCel, MO0 KOPHH U3 YHUCEN, TUO0 JorapuMbl YUCET;

—  CpaBHHUBAaTh pallMOHAIbHBIE YHCIIA MEXKTY COOOI;

—  OILICHMBATh U CPaBHUBATh C PAIMOHAIBHBIMH YUCIAMU 3HAUYECHUS IIEJIBIX
CTENEHEW 4uces, KOPHEeW HaTypaJbHOW CTENEHU U3 4YucCell, JIorapudMOB YUCE B
MPOCTHIX CIIyYasx;

—  OLEHUBATh 3HAKU CHMHYCa, KOCUHYCA, TAHT'€HCA, KOTAHI'€HCA KOHKPETHBIX
YTJIOB;

B noBcenHeBHOM ®KU3HU U MIPU U3YUECHHUH JIPYTUX YUYECOHBIX MPEIMETOB:



- BBIIIOJIHATH BBIYMCJICHHUA IIPU PCHICHUUN 3aJ1a4 IPAKTHYCCKOI'0 XapaKTepa,

— BBITTOJIHATDH IMPAaKTHUYCCKUC pacucCThl C HUCIIOJIB30BaHHUECM Ipu
HCO6XOI[I/IMOCTI/I CIIpaBOYHLIX MAaTCPUATIOB U BBIYUCIIMTCIIbHBIX yCTpOP'ICTB;

— COOTHOCHUTD pcajlbHbIC BCJINYHHEI, XapaKTCPHUCTUKHU 00BEKTOB
OKpYyXKaromero Mmrupa ¢ X KOHKpETHBIMH YU CJIOBbIMU 3HAYCHUAMMU

- HCIIOJIB30BATh MCTOAbI OKPYIJICHUA, HpI/I6J'II/I>KCHI/IH U TIPUKHUOKU IIpHU
PCHICHUHU ITPAKTHYCCKUX 3a/1a4 HOBCGIIHGBHOﬁ KHN3HHU.

Ypasnenusn u nepasencmea

—  Pemartp panrioHasibHbI€, TOKa3aTEIbHbIE U JOorapu(pMUUYecKre ypaBHEHUS
M HEPAaBEHCTBA, MPOCTEHIINE HWPPALMOHAIBHBIE W  TPUTOHOMETPUUYECKHUE
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

—  UCIOJIb30BaTh METOJIbl PEIICHUS YPAaBHEHMI: NPUBEACHUE K BHUIY
«IIPOM3BEIACHUE PABHO HYJIIO» WM «YACTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

—  HCIIOJIb30BaTh METOJI HHTEPBAJIOB ISl PEIICHUS] HEPABEHCTB;

—  HU300paxkaTh Ha TPUTOHOMETPUUYECKOU OKPY>KHOCTH MHOXECTBO PEIICHUI
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB;

—  BBINOJIHATH OTOOpP KOpHEW YpaBHEHHMM WM pEUIeHU HEpPaBEHCTB B
COOTBETCTBUM C JIOTIOJHUTEIbHBIMHU YCIOBUAMU U OTPAHUYCHUSIMU.

B noBceiHeBHOM XU3HU U TIPU U3YUYCHHUH JIPYTUX YIECOHBIX MPEIMETOB:

—  COCTaBJISITh M pe€IIaTh YPaBHECHUSA, CUCTEMbl YPaBHEHHH M HEPABEHCTBA
IIPY PEIICHUY 3a71a4 IPYTUX YU4EOHBIX TIPEIMETOB;

—  WUCNOJIb30BaTh YPABHEHUS W HEPABEHCTBA [UJI1 TMOCTPOCHUS U
MCCIICIOBAHUS MPOCTEHUIINX MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTyallui WIIH
MPUKJIAIHBIX 33/1a4;

YMETh  WHTEPHPETUPOBATH  MOJIYYEHHBIH TMpPU  PEIICHUU  YpPaBHEHHS,
HEPAaBEHCTBA WJM CHUCTEMBbI pe3yJbTaT, OIEHUBATh €ro IMPaBAONoOa00HEe B
KOHTEKCTE 3aJJaHHON PEAIbHOW CUTYALMU WIN NPUKIIATHON 3a1a4H.

Dynukyuu

—  OmnepupoBarh NOHATUSAMU: 3aBUCUMOCTb BEJIMYUH, (PYHKIUS, apryMEHT U
3HaueHue (PyHKIMHU, 00JacTh ONPEAENICHHS U MHOXKECTBO 3HAUYECHHUU (PYHKIUH,
rpaguk 3aBUCUMOCTH, Trpaduk GYyHKUAH, HYIH (QYHKOUU, TPOMEKYTKU
3HAKOMOCTOSHCTBA, BO3PACTAHME Ha YKCIOBOM IPOMEXYTKE, YOBbIBAHHUE Ha
YHCIIOBOM MPOMEXYTKE, HauOoJyblllee M HauMEHbIIee 3HauyeHue (PYHKIUU Ha
YHICIIOBOM IPOMEXKYTKE, Mepuoanueckas (QyHKIMs, Mepuoi, YeTHas U HedeTHas
dynkumy;

—  ONEepHUpoBaTh  MOHATHIMMU: CTENEHHas,  Jiorapupmuueckas U
nokaszaTenbHas (QyHKINUU, TPUTOHOMETPUYECKHE (PYHKIINHU;

—  ompenensTh 3HauyeHWe (YHKUMM 10 3HAYEHUIO apryMeHTa [pu
pa3IMYHBIX crocobax 3aAaHus GyHKUUU;

—  CTpOUTb I'paMKU U3YUEHHBIX (PYHKIINH;



— onuceiBaTh 1O rpaduKy MU B NOPOCTEHIIMX clydasx Mo Gopmyse
NOBEJEHUE U CBOMCTBA (PYHKIIMI, HAXOAUTH MO rpaduKy PyHKUUKU HAUOOIbIINE U
HAaMMEHbIIME 3HAYEHUS;

—  CTpoUTh 3CKM3 Tpaduka (QYHKIHMH, YAOBICTBOPSIOLIEH NPUBEIECHHOMY
HaOOpy ycioBUi (TPOMEXYTKH BO3pacTaHus/yObIBaHUsA, 3HAYeHUE (PYHKIUU B
3aJJaHHOM TOYKE, TOUYKH SKCTPEMYMOB, HYJIH (QYHKIUH U T.11.);

—  pematb ypaBHEHMs, MPOCTEHIINE CHUCTEMBbl YypaBHEHHWH, HCIONb3Ys
CBOICTBA ()YyHKLIMH U UX IpaUKOB.

B noBcenHeBHOM ®U3HU U MIPU U3YUECHHUH JIPYTUX YUEOHBIX PEIMETOB:

—  OmIpenensaTh IO rpapukaM M HCIOJIb30BATh NIl PELICHUS MPHUKIaJIHBIX
3aJlad CBOMCTBa peaJbHBIX IIPOLECCOB U 3aBUCUMOCTEH (HaubOonbliue U
HaUMEHbILINE 3HAYEHUs, NPOMEXKYTKM BO3pacTaHus U YyObIBaHUSA (PyHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

—  HMHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW NIPaKTHYECKON
CUTYalINH;

- ONPENENATh M0 rpauKaM MPOCTEUIINE XapaKTEPUCTUKH EPHUOTUIECKUX
IPOLIECCOB B OMOJIOTHM, 3KOHOMHUKE, MY3bIKE, PaAHOCBI3U M Jp. (aMIUIUTY[A,
NEepUOJ U T.I1.)

Inemenmul MamemamuyecKko2o aHanu3a

—  OmnepupoBaTh NOHATUSAMHU: TTPOU3BOHAS (PYHKIIMH B TOUYKE, KacaTellbHAs
K rpaduky GyHKIUH, TPOU3BOAHAS QYHKIINU;

—  BBIYHCIATH MPOU3BOAHYIO OJHOYJIEHA, MHOTOUYJICHA, KBAPATHOTO KOPHS,
MIPOU3BOJIHYIO CYMMBI (hyHKITHIA;

—  BBIYHCIATH MPOW3BOJHBIC AJIEMEHTAPHBIX (QYHKIMA M WX KOMOWHAIWH,
WCIIOJIB3YsI CIIPABOYHBIC MATEPHAIBI;

—  HUCCJeNoBaTh B TPOCTEUIIUX Claydasx (PYHKIMA HAa MOHOTOHHOCTD,
HAXOJUTh HAWOOJIbIIME W HAUMEHBIIUE 3HaueHUs (PYHKIUH, CTPOUTH Tpaduxku
MHOTOWICHOB M TPOCTEHIINX palMOHANBHBIX (YHKIHH C HUCIOJIb30BAHUEM
anmapara MaTeMaTH4eCKOro aHaln3a.

B moBcenHeBHOM KU3HU U TIPU U3YUCHHUH JIPYTUX YICOHBIX TIPEIMETOB:

~  pemiath MPUKIATHBIC 337a49i U3 OMOJIOTHH, (PU3UKU, XUMHH, SKOHOMUKHU
U JAPYTUX TMPEAMETOB, CBS3aHHBIE C HWCCIICNOBAHHEM XapaKTEPUCTUK PEaTbHBIX
MIPOIIECCOB, HAXOXKJICHUEM HAMOOJBINNX M HAUMEHBITUX 3HAYEHUW, CKOPOCTH U
YCKOPEHHUS | T.IL.;

~  UHTEPHPETHPOBATH MOJYICHHBIC PE3YJIBTATHI.

Teopuﬂ eepo;lmuocmeﬁ U cmamucmuka, jiocuka u KOM6uuamopul<a

—  OmepupoBaTh  OCHOBHBIMH  OINHUCATENbHBIMH  XapaKTEPUCTUKAMU
YHCIIOBOTO Habopa: cpeaHee apuMETHUYeCKOoe, MeauaHa, HauOoJpliee U
HaUMEHbIIIee 3HAYCHUS;

—  ONEepHUpOBaTh MOHATHUSMHU: YACTOTAa M BEPOSITHOCTH COOBITHS, CITyYalHBIN
BBIOOD, OIBITHI C PABHOBO3MOXKHBIMHU 3JICMEHTAPHBIMU COOBITUSMU;



—  BBIYHCIIATH BEPOSATHOCTH COOBITHI Ha OCHOBE TOJICUETa YHCIIA UCXOIOB.

B moBcenHeBHOM KU3HH U TIPU U3YYCHHUH IPYTUX TPEIMETOB:

—  BBIYHCIIATH WX OIICHUBATh BEPOSITHOCTH COOBITUI B PCAIbHON KU3HH,

—  BBIOMPATH MOJIXOJAIINE METOIBI IIPEICTABIICHUS U 00paOOTKH JTaHHBIX;

yMETh pelllaTh HECIOKHBIC 3a7a49i Ha MIPUMCHECHHE 3aKOHA OOJIBIIMX YHCEIl B
COIIMOJIOTHH, CTPAaxOBaHWH, 3IPABOOXPAHCHHUH, OOCCICUCHUH OE€30MaCHOCTH
HACEJICHUS B YPE3BBIUAWHBIX CUTYAITUIX

I'eomempus

—  OmnepupoBarh MOHATHSAMH: TOUYKA, MpsiMasi, TUIOCKOCTb B IPOCTPAHCTBE,
NapaJyIeIbHOCTD U MEPIEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH;

—  TPUMEHSATH IJIs PelIeHUs 3a7a4 reoMeTpudeckue (akThl, €ClU YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme;

—  pemaTth 3aJa4d Ha HAaXOKJICHUE T€OMETPUYECKUX BEJIMYMUH MO o0pasiam
WU aIrOpUTMaM;

—  jenath (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (UTYD, B
TOM YHCIIE PUCOBATh BUJI CBEPXY, COOKY, CTPOUThH CEUEHUS] MHOTOTPAHHUKOB;

—  W3BJIEKaTh, HMHTEPHPETUPOBATH M MPEOOpPa30BbIBATH HHQPOPMAIUIO O
reOMETPUYECKUX (PUTYypax, MpeICTaBICHHYIO Ha YEPTEkKaX;

—  NPUMEHSATH TeOMeTpuuecKkue (GakThl JJIs PElIeHUs 3a/ad, B TOM YHUCIE
MPEAINOoJIaraloIuX HECKOIBKO IIaroB PEIICHHUS;

—  ONHCHIBaTh B3aUMHOE PACIOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
POCTPAHCTBE;

—  (QopmynupoBaTh CBOMCTBA U MPU3HAKHU PUTYD;

—  JIOKa3bIBaTh T€OMETPUUYECKHUE YTBEPIKICHUS;

—  BIAJCTh CTaHJAApPTHOM KiIacCU(UKAIKMEH MPOCTPAaHCTBEHHBIX GUTYDP
(mupamubl, MPU3MBbI, NapaJIEICIUIIE]IbI);

—  HaxoJguTh OOBEMbl U IUIOMIAJU TMOBEPXHOCTEW T€OMETPUUECKUX TEI C
npuMeHeHueM Gpopmy;

—  BBIUUCIATH PACCTOSIHUS U YIJIBI B IPOCTPAHCTBE.

B noBceHeBHOM )XU3HU U NIPU U3YUCHHUH JAPYTUX MPEIMETOB:

—  UCIOJIb30BaTh CBOMCTBA T€OMETpUUYECKHX GUTYp HJsl pelieHus 3aj1ad
MPAKTUYECKOTO XapakTepa U 3a7a4 U3 APYyrux odjacTeid 3HaHUM.

Bexmopuot u koopounamul ¢ npocmpancmee

—  OnepupoBaTh MNOHATHSMHU JIEKApTOBbI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAUHATHI BEKTOPA, YIOJI MEXKTY
BEKTOPAMHU, CKAJIIPHOE MTPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

—  HaXOJUTh pACCTOSHHUE MEXIy JABYMsS TOYKAMH, CYMMY BEKTOPOB U
MpPOU3BEJCHUE BEKTOpAa HA YKCJIO, YIrojl MEXAy BEKTOpaMH, CKaJSIpHOE
MPOU3BECHUE, PACKIIALIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM;

—  pemiath NPOCTEHINNE 3a/1a4u BBEICHUEM BEKTOPHOTO Oazuca.



Conep:xxanune qucuumianHbl (377 4.)

Koopaunatsel 1 BeKTOpHI (2 4.)

[TonsiTue BeKTOpa B MPOCTPAHCTBE, IEUCTBUS ¢ BeKTopaMmu. [IpakTudeckas pabora
No 1 «KoopauHatsl U BeTKOpa: ACHCTBHS ¢ BekTopamm». KoopauHATBHl TOYKU U
KOOpJMHAThI BeKTopa. CKaasipHOE MPOU3BEIECHNE BEKTOPOB

DJIeMeHThI TEOPUHM MHOKECTB U MaTeMaTu4eckoii jjoruku (1 4.)
MHuoxecTBo. Onepanun HaJ MHOKECTBAMU. DJIEMEHTBI MATEMATUYECKOM JIOTUKHU.

Yucaa u Bpipakenus (4 4.)

ApudmMernueckuii KOpeHb HaTypalbHON cTeneHu. CTeneHb ¢ paluOHAIbHBIM U
NeNCTBUTENbHBIM Moka3aresneM. Jlorapudm. ColicTBa gorapudmos. JlecsiTuuHbie
U HatypasibHble Jorapudmel. [Ipaktuueckas padora Ne 2 «Uucna u BbIpakeHHUS:
CBOMCTBA JOrapudmMoB».

OcHoBbI TPUTOHOMETPHUH (3 4.)
Tpuronomerpuueckue ToxaecrBa. @opmynsl ciaoxeHus. DOpMyIibl IBOMHOIO
yraa. CymMa U pa3HOCTh CHHYCOB U KOCUHYCOB.

DdyHknum (5 4.)

CrenenHas ¢yHkuus, ee cBoictBa u rpaduk. [lokazatenbHas QyHkuus, ee
cBoiicTBa u rpaduk. Jlorapudpmuueckas QpyHkuus, ee cBorictsa u rpapuk. O6mme
CBOICTBA TPUTOHOMETPUUYECKUX (DYHKIIHMA.

YpaBHeHus U HepaBeHCTBA (/4.)

Uppanmonansubie ypaBHeHus. [lpaktudeckas pabora Ne 3 «YpaBHeHuss uu
HEpPAaBEHCTBA: HppalUOHANIbHbIE ypaBHEHHs». llokazaTenbHble YpaBHEHUSI.
[Toxa3zarenbHbie HepaBeHCTBA. Jlorapudmudeckue ypaBHeHus. Jlorapudmuaeckue
HEPAaBEHCTBA.

DJleMeHThl MATEMATHYECKOT0 aHaIu3a (4 4.)

IIpownsBoHas CTEIIEHHOM, MOKa3aTEIbHOM, JorapuMUIECKOn
TpuroHomerpuuecko ¢ynkuuil. I[lpaBuna auddepeHuupoBaHus. NPUMEHEHHE
MPOU3BOJIHOM K HAXOXKJICHUIO MPOMEXKYTKOB BO3pacTaHusi U yObIBaHUS (DYHKIUU.
DKCTpeMyMbl (DYHKIIMU. TIEPBOOOpa3Hasi, MpaBuiia HaAXOXKJIECHUSI TIEPBOOOPA3HBIX.
[1momaab KpUBOJIUHENHOW TPANEUHA U UHTETPAJ.

CTaTHCTHKA U TeopHs BePOSITHOCTEl, KOMOMHATOpHKa (2 4.)
CrnoxeHHe BEpOSTHOCTEM.

TexcroBble 3agaum (1 4.)
3agaun Ha ABMKEHHE. 3a7a4M HA CMECH, CIUIaBbl, KOHIICHTPAITHIO.



IIpsimble ¥ IJIOCKOCTH B MPOCTPAHCTBE (2 4.)

AxcuoMmbl crepeoMmeTrpud. [lapamnenbHOCT NPSMBIX, NPSAMOM M IUIOCKOCTH.
B3anMmHOE pacnosiokeHWe MNpsIMbIX B IPOCTPAHCTBE, YIOJ MEXAY JABYyMs
npsMbIMU. [TapaiiebHOCTE IIIOCKOCTEN.

MHororpanHukm U KpyrJibie Tesaa (1 4.)
[lonsiTME MHOTOrpaHHMKA, @pU3Ma. 3aJa4d HAa BBIYMACICHUE  IUIOMIAIU
HOBEPXHOCTU U 00bEMa MIPU3MBI.

Hctopust matematuku. Metoabl MmaTeMaTuku (1 4.)
Hcropust MaTemMaTHKH.

Metoabl matemaTuku(14)
MeTo1pl MaTEMaTHKHU.

CamocrositeibHas padora (3434.)

Y4eOHO — MeTOANMYECKOE 00ecIeYeHue
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. II.A.Amumos, FO.M.Konsrun, M.B.TkauéBa u np. Maremaruka : anredpa u
HayaJla MaTeMaTUYECKOT0 aHau3a, TeoMeTpusi: Anredpa u Hadaia
MaTeMatudeckoro ananmsa. 10 - 11 kmaccer: ya4eOHUK 1J1s
o01eo0pa3oBaTeIbHBIX OpraHu3aIyii: 6a30BbIA U yTITyOJIEHHBIN YPOBEHB/
[I.A.Amumos, FO.M.Komnsarus u ap. — 8-e uzn. — M.: [Ipocsemenue 2020

2. JI.C.Artanacsn, B.®.byrty3os, C.b.Kagomres, JI.C.Kucenéra, 3.I".ITo3Hsk.
['eomeTpus. 10 — 11 kimacCel: yueOHUK A1 0011€00pa3oBaTEIbHBIX
opranu3auuii: 6a3oBbiit U npodunbHbIi ypoBHU/JI.C.ATaHacsH,
B.®.byty308, C.b.Kagomues u ap.— 23-e uzn. — M.: IIpocsemenue, 2016

IlepedyeHb 10MOJTHUTEILHOM JIUTEPATYPHI

1. Maremaruka. [Ipoduibnblii ypoBeHb. No6 BapHaHTOB. THIIOBBIE TECTOBBIC
3amanus oT paspaborumkoB EI'D + 8003amanuii vactu2 /M.B. SAmenko, M.A
Bomukesnu u np./mox pen. U.B. fAmenko. — M. U3zmarenscTtBO «DK3aMeny,
n3aarenscteo MIIMIMO, 2019

2. bammako M.U. Marematuka. COOpHUK 3a1a4 TPO(MIBHON HAMPABIEHHOCTH:

yueb.mocodue. — M.: 2012

bammakoB M.M. Maremaruka. 3agaunuk: yueod.mocodue. — M.: 2015

bammakoB M.M. Maremaruka (6a30Bbi1ii ypoBeHsb). 11 ki1 — M.: 2016

bammakoB M.M. Anre6pa u Havyana ananu3za, reometpus. 10 ki — M.: 2013

bammvakos M.M. CoopHuk 3amau: ydeb.mocooue (0a30BbIil ypoBeHb). 11 KiI. —

M.: 2014

ook ow

Ilepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHNUKALIMOHHOM CeTH



13.
14.

15.
16.
17.

"UnTepHer"
www.edu.ru (caitt MOuH P®).
www.school.edu.ru (Poccuiickuii o01eo0pa3zoBaTenbHbINA MOPTaAT).
www.pedsovet.org (Bcepoccuiickuiit UnTepHeT-nieicoBET)
www.math.ru (MHTepHET-OIepIKKa YUUTENCH MaTEeMaTHKH).
www.mccme.ru (cailT MOCKOBCKOTO IIEHTpa HEPEPHIBHOTO MaTEMaTHIECKOTO
00pa3oBaHuUs).
WWW.it-n.ru (ceTh TBOPYECCKHUX YUUTEIICH)
www.som.fsi0.ru (cereBoe 00BETMHEHUE METOUCTOR)
http:// mat.1september.ru (caiit razersl «MaTeMaTruka)
www.eidos.ru/ gournal/content.htm (MuaTepHeT - )xypHAT «UT0C»).

. Www.exponenta.ru (00pa3oBaTeIbHbI MATEMATHUECKHI CalT).
. www.math.ru/lib (31exkTpoHHass mMaTemMaThuyeckasi OuOIMOTEKa).
. http:/school.collection.informika.ru (enuHas KOJUIEKIUS U (ppOBBIX

00pa3oBaTeIbHBIX PECYPCOB).

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

http://teacher.fio.ru (nmegaroruueckass Macrepckas, ypoku B HWHrepHeTe u
pyroe).

WWW.uic.ssu.samara.ru (myTeBoAuTeNb «B Mupe HayKu» ISl IKOJIbHUKOB).
http://mega.km.ru (Merasunuknonenus Kupunina u Medoaus).
http://www.rubricon.ru, http://www.encyclopedia.ru (caltTeI
«DHIUKIONE U ).

Y4e0HO — TeMATHYECKHUH MJIAH

Homep Tema KosmnuectBo

TEMbI qacoB

1. BekTopbl 1 KOOpAMHATEI B POCTPAHCTBE 2

2. DONEeMEHThl TEOPUM MHOXKECTB M MAaTeMaTH4YECKOU 1

JIOTHUKH

3. Uucna v BeIpaXeHUst 4

4. OCHOBBI TPUTOHOMETPUHU 3




5. OyHKINU 5
6. VYpaBHEHUs U HEPABEHCTBA 7
7. DneMeHThl MAaTEeMaTHYEeCKOT0 aHalIu3a 4
8. CratucTrka v TeOpHs BEPOATHOCTEH, KOMOMHATOpUKA 2
Q. TexcroBbie 3a1aun 1
10. [IpsiMbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE 2
11. MHororpaHHUKHY U KpyTJIble Teja 1
12. Hctopust MatemaTuKu 1
13. MeToasl MaTEMAaTHKHA 1
14. CamocrosiTenbHas paboTa 343
15. [IpomesxyTouHas arrectauus B popMe sK3aMeHa

Hroro 377




TemaTu4eckoe NIIAHUPOBAHUE

Martematuka (304 JeKium , 4 9 NpaKkT.padoT)

1. II.A.Amumos, FO.M.Komsrun, M.B.TkauéBa u np. Maremaruka : anredpa v Hadajia MaTeMaTHIECKOTO aHAIN3a,
reomeTpusi: Anrebpa u Hadajga MareMaTudeckoro aHanu3sa. 10 - 11 kmacchl: yaeOHHK 1 001eo0pa3oBaTeIbHBIX
opraHuzanuii: 6a30BbIi U yrayoneHHbt ypoBeHs/ I.A.Anumos, FO.M.Komsirun u ap. — 8-e uzn. — M.: [Ipocsemienue
2020

2. JI.C.Atanacsan, B.®.byrty3oB, C.b.Kagomriies, JI.C.Kucenésa, 3.I".Ilo3usik. ['eomerpus. 10 — 11 kmacCel: yueOHUK IS
0011e00pa3oBaTeNbHbIX Opranu3anuii: 6a3zoselil 1 npopuibHbId ypoBHH/JI.C.ATanacsH, B.®.byry3os, C.b.Kanomues u
ap.— 23-e uzn. — M.: Ilpocsemenue, 2016
Tema 3ansTust Koa. | ®opmbl Hcnoan3oBanue Kountpoab

4YacoB | MPOBeJIeHUs o0opynoBaHus, KayecTBa
TCO, 9BM YCBOCHUSA
MaTepuaJa
Paszgen 1.
Koopaunatsl u BekTOpbI(24.)
KoopauHaTel 1 BEKTOPBI: MOHATHE BEKTOPA B POCTPAHCTBE, | 1 KomOunnpoBaHHbII [TmakaTel K/p,
JedcTBUA ¢ BekTopaMm. KoopIuHAaThl TOYKM M KOOPIWHATHI YPOK 9K3aMCH
BekTopa. CKaJsipHOE MTPOM3BEIEHIE BEKTOPOB
[paktuueckas padora Ne 1 «KoopamHaTtel W BeKTOpHL | 1 [IpakTudeckas pabora Paznarounsiii Mmatepuai Ornenka
JelicTBrs HaJ BEKTOpAMID) CaMOCTOsTE
JIBHOU
paboThl
Pasznen 2.
JJjieMeHThI Teopun MHOKecTB(14.)
DNEMEHTBl TEOPUH MHOXKECTB :MHOXECTBO, oneparuu Hax | 1 KomOunupoBaHHbIH IInakarsl K/p,
MHOXECTBAMHM YPOK 9K3aMCH
Paszgen 3.

Yuca

a u BbIpa:keHus(44.)

Uucna W BBIpAXKEHUA:  apuMETHYECKHH  KOpPEHb ‘ 1 ‘ KomOunnpoBaHHbIiI ITmakaTel ‘ K/p,




HaTypanbHOW cremeHu. CTeneHb ¢  paIlMOHANBHBIM | YPOK 3K3aMCH
JCHUCTBUTCIIBHBIM ITOKA3aTCIEM.
Uucna u BelpaxkeHUs: norapudmel. CoiicTBa JorapudmMoB. KoMOunmpoBaHHbIN [TmakaTel K/p,
JlecaTndaHble U HATYpaTbHBIC JTOTapU(PMEL YPOK IK3aMCH
[MpakTuueckas padota Ne 2 «Hucna u BeipakeHus. CBoicTBa [TpakTudeckas padora Paznarounsiii Mmatepuai Ouenka
norapuMoB» CaMOCTOSITE
JILHOMN
paboThl
Pa3znea 4.
OcHoBbI TpUroHOMeTpHH (34.)
OcHoBBI TPUTOHOMETPUU: TPUTOHOMETPUYECKUE KomOunupoBaHHbIi Metoanyeckoe nocobue | K/p,
TOXICCTBA. YPOK JK3aMEH
OCHOBBI ~ TPUTOHOMETPUHU:  (QOPMYJIBI  IPHUBEACHUS. KomMOunnpoBaHHbIi Metoauueckoe nocobue | K/p,
CrnosxeHus ¥ BBIYUTAHUS CUHYCOB U KOCUHYCOB YPOK JK3aMeH
OcHoBBI TPUTOHOMETPUHU: peuieHue KomOuHupoBaHHBIH Mertoanyeckoe nocobue | K/p,
TPUTOHOMETPUYECKUX  yYPABHEHUH, CBOJALIUXCS K YPOK JK3aMEH
KBaJIpaTHOMY . Pemenue OJIHOPOJIHBIX
TPUTOHOMETPUYECKUX YPABHEHHI.
Pazgea 5.
Dyukuun (5 4.)
@OyHKIUK: cTeNeHHas GYHKLUS, CBOICTBA U rpaduK. Ypok-nekuus Pasgarounslii MmaTepuan K/p,
JK3aMEH
@OyHKIMHU: NTOKa3aTeabHask QYHKIM, CBONCTBA U rpaduK. Ypok- neknus IInakarsl K/p,
9K3aMEH
Oyukuuu: norapupmudeckas (QpyHKIHs, €€ CBOMCTBA U KoMOuHMpoBaHHbIN Mertoanyeckoe nocobue | K/p,
rpaduk. YPOK 9K3aMEH
@OyHKIUN: TPUTOHOMETPHUECKUE (YHKIINHU, UX CBOIHCTBA KoMOuHMpoBaHHbIN Mertoanyeckoe mocobue. | K/p,
U rpaduxk. YPOK [TnaxaTsl 9K3aMEH
Pazgea 6.
YpaBHeHusi u HepaBeHcTBa (74.)
YpaBHEHUs] 1 HEPABEHCTBA: PEIICHUE HMPPAlUOHAIBHBIX KomOuanpoBaHHBII Meroanueckoe mocooue | K/p,
YpaBHEHUH U HEPABEHCTB. YPOK JK3aMEH
YpaBHEHUs M HEPABEHCTBA: MMOKA3aTEIbHbIE YPAaBHEHUS. KomOunnpoBaHHbIN Meroandeckoe nmocooue | K/p,




YPOK 9K3aMeH
[Tpaktudeckass pabora Ne3. YpaBHEHHS U HEpaBEHCTBA: [IpakTuyeckas padora PaspaTtounslii MmaTepuan Onenka
MOKa3aTelbHbIC YPaBHEHUS. CaMoCTOsITe
JBHOU
paboThl
VYpaBHeHHsI M HEPAaBEHCTBA: PEILICHHE IMOKa3aTebHBIX KomM6unupoBaHHbIi Metoauueckoe nocobue | OTBeThl Ha
HEPABEHCTB. YPOK 3aHSTUU
VYpaBHEHHs U HEPAaBEHCTBA: PELICHUE JIOTapHU(PMUIECKIX YPOK- IpakTUKyM Metoauueckoe mocobue, | K/p,
ypaBHeHHI Buaa logax=b IJIaKaThl 9K3aMeH
VYpaBHEHMS U HEPABEHCTBA: PEILICHUE JIOTapHU(PMUIECKIX KomM6unupoBaHHbIi Metoauueckoe nocobue | K/p,
HEPABEHCTB. YPOK 9K3aMeH
Paznea 7.
JJieMEeHThI MATEMATHYECKOro aHaan3a (44.)
ONeMEHTBl MaTeMAaTUYECKOIO AaHajau3a: IPOU3BOJHAs KomOuHupoBaHHbIH Mertoanyeckoe nocobue | K/p,
CTETNIeHHOM, MOKa3aTeNbHOU, JorapudMuyeckoit YPOK JK3aMEH
TPUTOHOMETPUYECKON GbyHKIUH. npaBuia
nudepeHITpoBaHms.
ONeMEHTBl MaTeMaTUYeCKOrO0 aHalu3a: IPUMEHEHUE KoMOuHMpoBaHHBIN [Tnakarsl K/p,
IIPOU3BOTHON K HAXO0X/ICHUIO MIPOMEXKYTKOB YPOK JK3aMeH
BO3pacTaHus ¥ YObIBaHHS (YHKIUH. IKCTPEMYMBI
GbyHKIUH.
DNeMEeHThl MaTeMaTHYECKOTro aHajau3a: MepBOOOpas3Has, KomOunupoBaHHbI# Metonuueckoe mocobue, | K/p,
IIpaBHJIa HAX0KJIEHUs] IEPBOOOPA3HBIX. YPOK TTaKaThl 9K3aMeH
DJeMeHThl  MaTeMaTHYECKOr0  aHajdW3a:  IUIONIAAb KomOununpoBaHHbI# Metomuueckoe mocobue, | K/p,
KPUBOJIMHEHHOW Tpamnelnuy U HHTerpall. YPOK TTaKaThl 9K3aMeH
Pasnen 8.
CraTucTHKA M Teopusi BeposiTHOCTe (24.)
CratucTika W TEOpPUSI BEPOATHOCTEH: BEPOATHOCTH KomOununpoBaHHbI# [TmakaTel K/p,
coObITust. CroskeHre BEpOsSTHOCTEN YPOK 9K3aMCH
Paznen 9.
TexcroBble 3aaaun (14.)
KoM6uHMpoBaHHBIN [TnakaTsl K/p,
TexcToBble 3ajauu: 3aJaud Ha JBW)KEHHME, Ha CMECH, YPOK JK3aMEH




CIIIaBbI, KOHICHTPALUIO

Pazgen 10.
IIpsiMbIe U NJIOCKOCTH B MPOCTPAaHCTBE (24.)

[IpsMble ¥ TUIOCKOCTH B HPOCTPAHCTBE: AKCHOMBI
CTEPEOMETPHH.

Ypoxk-nekuus

IImakaTel

K/p,
3K3aMCH

IIpssMble ¥ IIIOCKOCTH B IMPOCTPAHCTBE: B3aUMHOE
PACIIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBE

KomOuHupoBaHHbIiH
YPOK

IInakatsl

K/p,
3K3aMEH

Paznen 11.
MHOrorpaHHuKH M KpyrJsie Teja (14.)

MHOFOI‘paHHI/IKI/I M KPYTJIBIC TCJIA. IOHATHUEC
MHOI'OrpaHHUKa, mpusma .3a)1atm Ha BbIYHCIICHHUC

mionaau MOoBEPXHOCTHU U o0beMa IIPU3MBI

KomOuHupoBaHHbIiH
YPOK

IInakatsl

K/p,
IK3aMEH

Pa3nen 12.
HUctopust marematuku (14.)

Uctopus mateMaTuku

KoMOuHMpoBaHHBIN
YPOK

IInakatel

K/p,
9K3aMEH

Pa3ne

al3.

Metoabl matemaTuku(14)

MeToasl MAaTEMaTHKU

UTOI'O

30




CamocrosiTebHas padoTa (343 4)

Kou.

dopma

i Tema HACOB Bungsr padot OTICTHOCTH Cpok cnaun
2 N3ydyeHne OCHOBHOW U JIOMTOJHUTEIBHON JTUTEPATYPBI. KOHTpObHAs ceccust
1 | KoopauHatsl 1 BEKTOPHI BrimonHenue goManiHeld KOHTPOJIbHON paboThl. OTBeT paGora
Ha BOITPOCKHI TECTAa
2 N3yueHne 0CHOBHOM U TONOJHUTENBHOM uTepaTypbl. | KoHTponbHas ceccus
2 | KoopauHaThl 1 BEKTOPBI Boinonnenue nomaiinei KOHTPOJIbHON paboThl. OtBer | paboTa
Ha BOMPOCKHI TECTa
2 N3ydyeHnne OCHOBHOM M JIOTIOTHUTENbHOU UuTeparyprl. | KoHTposbHas ceccust
3 | KoopauHathl i BEKTOPHI Brimonnenue noManiaeld KOHTPOIbHOM paboTel. OtBer | paboTa
Ha BOIPOCHI TECTa
2 N3ydyeHnne OCHOBHOW M IOTIOTHUTENBbHOU uTepatyphl. | KoHTponbHas ceccust
4 | KoopauHaThl ¥ BEKTOPHI BrinonHenue noManiHel KOHTpOIbHOM paboThl. OtBer | paboTa
Ha BOIIPOCHI TECTa
2 N3ydyeHne OCHOBHOMW M JIOMIOJIHUTENbHOU uTeparyprl. | KoHTponbHas ceccust
5 | KoopauHatsl ¥ BEKTOPBI Brinonnenue nomaiinei KOHTPOJIbHOM padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
2 N3ydyeHne OCHOBHOMW M JIOTIOTHUTENbHOU uTeparypsl. | KoHTponbHas ceccust
6 | KoopauHatbl M BEKTOPBI Boinonnenue nomaiinei KOHTPOJIbHOHN paboThl. OtBer | paboTa
Ha BOMPOCKHI TECTA
Matematuka B~ Hayke,  TEXHHKE, 2 N3y4yeHne OCHOBHOW W JIONOJIHUTENBHOW JMTeparypsl. | KoHTposbHas ceccus
7 | PKOHOMHKE, HH(POpMaHI/IOHHH?f BrimonHenne nomaniHedn KOHTpOIbHOW paboThl. Oteer | paboTa
TEXHOJIOTUAX 51 NPaKTUYECKON Ha BONPOCHI TeCTa
ACATCIBbHOCTHU
Matematika B~ Hayke,  TEXHHKE, 2 N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccus
8 OKOHOMMKE, HH(POPMaHHOHHH?f BeimonHeHne qomamrHed KOHTPOJIbHOUW paboTel. Otser | paboTa
TEXHOJIOTHUAX 5 MPAKTHIECKOUN Ha BOTIPOCHI TECTa
JACATCIBbHOCTU
Matematika B~ Hayke,  TEXHHKE, 2 N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccus
g | PKOHOMUKE, HH(POPMaHI/IOHHH?f BeimonHeHne gomamrHed KOHTpPOJIbHOW paboTel. Otser | paboTa
TEXHOJIOI'UAX u MPAKTHYCCKOU Ha BOIIPOCHI TECTa
ACATCIBbHOCTHU
10 Marematuka B Hayke,  TEXHHKE, 2 N3ydyeHne OCHOBHOW W AOMOJHUTENbHON JuTeparyphl. | KoHTposabHas ceccust
9KOHOMHKE, MH(pOPMALOHHBIX BrimonHenne nomamiHedl KOHTpOJIbHOM paboTel. Otser | paboTa




TCXHOJIOTHUAX n HpaKTH‘ICCKOﬁ Ha BOIIPOCHI TECTAa
JCATCIBHOCTH
Matematuka B~ Hayke,  TEXHUKE, N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccus
11 | PKOHOMHKE, HH(POPMaHI/IOHHHii BrinonHenune nomamiHein KOHTpOIbHOW paboThl. Oteer | paboTa
TEXHOJIOTHSIX 51 MPAKTHYECKOUN Ha BOTIPOCHI TECTa
JCATCIBHOCTH
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccus
12 | KomIutekcHble 9ncia BoinonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCKHI TCCTa
KomruiekcHble yncia N3yueHrne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccust
13 BreimonHenue gomamiHedi KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
KomruiekcHble uncia N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JnTepaTyphl. | KoHTpoapHas ceccus
14 Brimonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TECTa
Komrutekcusle uncna N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHOM JTepaTyphl. | KoHTponabHas ceccust
15 BroinmonHenue gomaiiHeil KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTA
N3y4yeHne OCHOBHOW W JIONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccus
16 | Apudmernueckue neHCTBHS BrimonHenne nomaniHedn KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCKHI TCCTAa
Apudmernueckue 1eHCTBUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypshl. | KoHTponapHas ceccust
17 BreimonHeHne gomarmiHed KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
Apudmernueckue 1eHCTBUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JnTepaTyphl. | KoHTponabHas ceccust
18 BeimonHeHne qomamrHed KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOMPOCKHI TCCTa
Apudmerndeckue AeHCTBUSL N3ydyeHne OCHOBHOW W JOMOJHUTENbHON JuTeparyphl. | KoHTposabHas ceccus
19 Brimonnenue gomaimiHeil KOHTpoJIbHOM paboThl. Otser | pabora
Ha BOIPOCHI TCCTa
Apudmerndeckue neiCTBUSL N3yueHne OCHOBHOW M JIOIOJIHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccus
20 Brimonuenue gomamiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
21 | Coiictsa kopHeii N3yuyenne OCHOBHOU I/IvILOHOJIHI/ITeJIBI\{'OI\/'I nutepatypsl. | KonTponpHas ceccus
BrimonHenne nomantHeil KOHTpOIbHOM paboThl. Oteer | paboTa




Ha BOIIPOCHI TECTAa

CaoiicTBa KOpHei N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccus
22 Brinonaenune nomamniHedn KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCKHI TECTa
CaoiicTBa KOpHeii N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTyphl. | KoHTpoabHas ceccust
23 BreimonHenue gomamiHedi KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
CBoiicTBa KOpHEH N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
24 Beinonuenue aomaiiHeil KOHTpoJabHOM paboThl. Otser | pabora
Ha BOIIPOCHI TeCTa
CaoiicTBa KOpHEN N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccus
25 BrimonnHeHne nomaniHein KOHTpOJIbHOW padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
N3y4yeHne OCHOBHOW M JIOMOJIHUTENBHOW snMTepaTypsl. | KoHTposbHas ceccust
26 | JeiicTBust C KOPHIMH Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TCCTAa
JleHcTBHS ¢ KOPHAMU N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponapHas ceccust
27 BreimonHeHne gomarmiHed KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCKHI TCCTa
JleficTBUsI ¢ KOPHAMHU N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JnTepaTyphl. | KoHTpoapHas ceccus
28 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TECTA
JleicTBUS ¢ KOPHIMH N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JTepaTyphl. | KoHTponbHas ceccus
29 Beinonnenue gomaiHeil KOHTpoJabHOM pab®oThl. Otser | pabora
Ha BOITPOCKHI TECTA
JleficTBUs ¢ KOPHAMHU N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JuTepaTypsbl. | KoHTpoabHas ceccus
30 Beinmonnenne gomaiHeil KOHTpoJdbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TeCTa
N3y4yeHne OCHOBHOM M JOMOJIHUTENBHOW suTeparypsl. | KoHTposbHas ceccust
31 | CaoiicTBa creneHei Brimonaenne momaniHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIIPOCKHI TCCTA
CaoiicTBa cTeneHei N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccust
32 BrinonHenue nomamniHeit KOHTpOIbHOM padoThl. Oteer | paboTa

Ha BOIMPOCKHI TCCTa




CaoiicTBa cTeneHen N3yueHne OCHOBHOW M JOIOJIHHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccust
33 Brinmonnenue gomaiiHeil KOHTpOJdbHOM pab®oThl. Otser | pabora
Ha BOIIPOCHI TeCTa
CaoiicTBa cTeneHein N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHOM JuTepaTyphl. | KoHTpoabHas ceccust
34 BrimonHenue nomaniHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
CaoiicTBa cTeneHen N3yueHne OCHOBHOW M JOIIOJIHUTEIBHON JuTepaTypshl. | KoHTpoabHas ceccust
35 BrimonHeHne nomaniHein KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccus
36 | JlelicTBHSA CO CTENEHAMHA BoinonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TECTAa
JIelcTBHS CO CTeHEHIMH N3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparypsl. | KoHTposbHas ceccus
37 BreimonHeHne gomamiHed KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCKHI TCCTa
JleficTBUs CO CTENEHIMU N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JnTepaTypshl. | KoHTponapHas ceccus
38 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | paboTra
Ha BOIIPOCHI TECTA
JIefcTBYSI CO CTETIEHSIMU N3yueHne OCHOBHOW M JIONIOJIHUTEIBHON JuTepaTypsbl. | KoHTponbHas ceccust
39 Beimonnenne gomaiHeil KOHTpoJabHOM pab®oThl. Otser | pabora
Ha BOITPOCKHI TECTA
N3y4yeHne OCHOBHOW M JIOMOJIHUTENBHOW sMTepaTypsl. | KoHTposbHas ceccus
40 | Jlorapu(mbl U UX CBOHCTBA BrimonHenne nomaniHedn KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOMMPOCKHI TCCTAa
Jlorapudmbl ¥ UX CBOWCTBa N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW JMTepaTypsl. | KoHTponbHas ceccus
41 BreimonmHeHne qomamrHed KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIMPOCKHI TCCTa
JlorapudMmsl U UX CBOICTBA N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccus
42 Brinmonnenue gomaimiHeil KOHTpOJIbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
JlorapudMmel 1 ux cBoiicTBa N3yueHne OCHOBHOW M JIOIOJIHUTENIBHOM JTepaTyphl. | KoHTpoapHas ceccus
43 Beinmonnenne gomaiHeil KOHTpoJdbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TeCTa
44 JlorapudMmel 1 ux cBoiicTBa N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JuTepaTypsbl. | KoHTpoabHas ceccus
BeinmonHenue aomaimHeil KOHTpoJbHOM paboTbl. Otser | pabora




Ha BOIIPOCHI TECTAa

Jlorapu¢Mmsl 1 UX CBOICTBA N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccus
45 BreimonHenue gomamiHedt KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
46 | Jlorapudmsl Brinonnenue gomaiiHeil KOHTpoJdbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
Jlorapugmer N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JMTepaTyphl. | KoHTpoabHas ceccust
47 BrimonHenue momaniHein KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
Jlorapu@mel N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccus
48 Brinonaenune nomamiHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIMPOCKHI TCCTAa
Jlorapugmsr N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypshl. | KoHTponapHas ceccus
49 BrimonHeHne gomarmiHedt KOHTpPOJIbHOUW paboThl. Otser | paboTa
Ha BOIIPOCKHI TCCTa
Jlorapugmsr N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsbl. | KoHTponapHas ceccus
50 BreimonHeHne gomamiHedt KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
Jlorapudmer N3ydyenne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
51 Brinmonnenune gomaiiHeil KOHTpoJdbHOM paboThl. Otser | paboTra
Ha BOIIPOCHI TECTa
Jlorapumer N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
52 BroinmonHenue gomaiiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
N3y4yeHne OCHOBHOM M JONOJIHUTENBHOW suTeparypsl. | KoHTposbHas ceccust
53 | UppaunoHaibHble YpaBHEHHUS Brimonaenne momaniHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TCCTAa
HppauronanbHble ypaBHEHUs N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccus
54 BrinonHenue nomamniHeit KOHTPOIbHOM padoThl. Oteer | paboTa
Ha BOIMPOCKHI TCCTa
WpparroHanbHbie ypaBHEHUS N3ydyeHne OCHOBHOW W JOMOJHUTENbHON JuTeparyphl. | KoHTposbHas ceccus
55 Brimonnenue gomaimiHeil KOHTpoJIbHOM paboTel. Otser | pabora
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HppanyoHanbHble ypaBHEHHS N3yueHne OCHOBHOW M JOIOJIHHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccust
56 Brinmonnenue gomaiiHeil KOHTpOJdbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
HpparmoHanbHble ypaBHEHHUS N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposabHas ceccus
57 BrimonHeHne momamniHedt KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
58 | UppaumoHanabHbIe ypaBHEHUS BrimonnHeHne nomaniHein KOHTpOJIbHOW padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
HppanunoHansHble ypaBHEHUS N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccus
59 Brinonaenune nomamiHedn KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIPOCKHI TECTAa
HpparroHanbHbIe ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JnTepaTypsbl. | KoHTpoapHas ceccus
60 BreimonHenne gomarmrHed KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCKHI TCCTa
HppanuoHanbHble ypaBHEHUs N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JnTepaTypshl. | KoHTponapHas ceccus
61 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | paboTra
Ha BOIIPOCHI TECTA
HpparmoHanbHbIe ypaBHEHUS N3ydyenue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccus
62 BrinmonHenue gomaiiHeil KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTA
HppannoHanbHble ypaBHCHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccus
63 BrimonHeHne nomamniHedn KOHTPOIBHOW padoThl. Oteer | paboTa
Ha BOMMPOCKHI TCCTAa
N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTypshl. | KoHTponabHas ceccus
64 | Iloka3sarenbHble ypaBHEHUS Brimonaenne gomamiHeil KOHTpOJIbHOM paboTel. Otser | pabora
Ha BOIMPOCKHI TCCTa
IToka3zarenbHbIC ypaBHEHHS N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccus
65 Brinmonnenue gomaimiHeil KOHTpOJIbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
[TokazaTenbHble ypaBHEHHS N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JuTepaTypsbl. | KoHTpoabHas ceccus
66 Brimonnenue nomamiHedt KOHTpPOJbHOUM paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
67 [TokazaTenbHble ypaBHEHHS N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JuTepaTypsbl. | KoHTpoabHas ceccus
BrinonHenne gomaimiHeil KOHTpPOJbHOWM paboThl. Otser | paboTa




Ha BOIIPOCHI TECTAa

[Toka3aTenbHbIC YpaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccus
68 BreimonHenue gomamiHedt KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
69 | Iloka3arenbHble ypaBHEHUS BreinonHenue gomaiiHedt KOHTpPOJIbHOUM paboTel. Otser | paboTa
Ha BOIPOCHI TECTa
[TokasaTesnbHbIE ypaBHEHUS N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JMTepaTyphl. | KoHTpoabHas ceccust
70 BrimonHenue momaniHein KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
[MToka3zaTenbHble ypaBHEHHS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTpoabHas ceccus
71 Brinonaenune nomamiHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIMPOCKHI TCCTAa
[Toka3aTenbHbIC YpaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypshl. | KoHTponapHas ceccus
72 BrinonHenue nomamiHeit KOHTpOIbHOM paboThl. Oteer | paboTa
Ha BOIIPOCHI TCCTa
[Toka3aTenbHbIC YpaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsbl. | KoHTponapHas ceccus
73 BreimonHeHne gomamiHedt KOHTpPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
N3ydyenne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
74 | TpuroHoMmerpuyeckue GpyHKIUU BreimonHenue gomamiHedl KOHTpPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
Tpuronomerpuueckue GyHKIHN N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccus
75 BroinmonHenue gomaiiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
Tpuronomerpuueckue GyHKIIHU N3yuenrne OCHOBHOW M JIONMOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccus
76 BeimonHeHue JgomarmrHed KOHTPOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TCCTAa
TpuroHomerpudeckue GyHKIHN N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccus
77 BrimonHeHne gomamrHed KOHTPOJIbHOW paboTel. Otser | paboTa
Ha BOIMPOCKHI TCCTa
TpuroHomeTpudeckue GyHKIMH N3ydyeHne OCHOBHOW W JOMOJHUTENbHON JuTeparyphl. | KoHTposbHas ceccus
78 Brimonnenue gomaimiHeil KOHTpoJIbHOM paboTel. Otser | pabora
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Tpuronomerpudeckne GyHKIAN N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KonTposbHas ceccus
79 Brinmonnenue gomaiiHeil KOHTpOJdbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
N3ydyenne OCHOBHOW W JOMOJHUTENBHON JTeparypshl. | KonTposbHas ceccust
80 | [IpousBogHBIC Brinonnenue gomaiiHeil KOHTpPOJbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTA
[IpousBoanbie N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
81 BrimonnHeHne nomaniHein KOHTpOJIbHOW padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
IIpousBonHbie N3yueHrne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTyphl. | KoHTponabHas ceccus
82 Brinonaenune nomamiHedn KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIPOCKHI TECTAa
[IpousBognbie N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
83 Brinonnenue nomamiHeil KOHTpOIbHOM paboThl. Oteer | paboTa
Ha BOIIPOCKHI TCCTa
[TpounsBogHbIe N3ydyenne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
84 BrimonHenue gomamiHedl KOHTpPOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTA
[TpousBoanbie N3ydyeHne OCHOBHOW W JOMOJHUTENBHON JuTeparyphl. | KoHTposbHas ceccust
85 BrinmonHenue gomaiiHeil KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTA
N3yueHrne OCHOBHOW W JIONMOJIHUTENBHOM JuTepaTyphl. | KoHTponabHas ceccus
86 | IIpousBoaHbIE Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOMMPOCKHI TCCTAa
[IpousBogHsbIE N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTypshl. | KoHTponabHas ceccus
87 Brimonaenne gomamiHeil KOHTpOJIbHOM paboTel. Otser | pabora
Ha BOIMPOCKHI TCCTa
[IpousBognbIe N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
88 Brimonnenue gomaimiHeil KOHTpoJbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
[TpousBoanbie N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
89 Brimonuenue gomamiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
90 [TpousBoanbie N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
BrinonHenne gomaimiHeil KOHTpPOJbHOWM paboThl. Otser | paboTa




Ha BOIIPOCHI TECTAa

[TpounsBoanbie N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JiuTeparyphl. | KoHTposbHas ceccust
91 Brinonuenue aomaiiHeil KOHTpOJIbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
N3yueHne OCHOBHOW M JOIIOJIHUTEIBHON JuTepaTyphl. | KoHTpoabHasA ceccust
92 | NuTerpan u ero npuMeHEHUE BrimonHenue nomaniHein KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTAa
HNuTterpan u ero npumMeHeHne N3ydyenne OCHOBHOW W JOMOJHUTENIBHON JiuTeparyphl. | KonTposabHas ceccust
93 BrinonHenue nomaniHein KOHTpOIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
WNHurerpain u ero npumMeHeHue N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypshl. | KoHTponabHas ceccus
94 Brinonaenune nomamniHedn KOHTpOIbHOM paboThl. Oteer | paboTa
Ha BOIIPOCKHI TCCTa
WNHterpain u ero npumMeHeHue N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTypshl. | KoHTponapHas ceccus
95 BreimonHeHne gomamiHed KOHTpPOJIBHOUW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
HuTterpan u ero npuMeHeHne N3ydyenne OCHOBHOW W JOMOJHHUTENIbHON JUTeparyphl. | KoHTposbHas ceccust
96 BreimonHenue gomamiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TECTa
HNuTterpan u ero npuMeHeHUe N3ydyeHue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
97 BroinmonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTAa
WNHuterpain u ero npumMeHeHue N3yueHrne OCHOBHOW W JIONMOJIHUTENBHOM JuTepaTyphl. | KoHTponabHas ceccus
98 Brimonaenne nomaniHedn KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOIMPOCKHI TCCTA
WNHterpain u ero npumMeHeHue N3yueHrne OCHOBHOW W JIONOJIHUTENBHOM JuTepaTyphl. | KoHTponabHas ceccus
99 BeimonHeHne gomamrHed KOHTPOJIbHOUW paboTel. Otser | paboTa
Ha BOIIPOCKHI TCCTA
HuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOW W JOMOJHUTENbHOUN JuTeparyphl. | KoHTposabHas ceccust
100 BrimonHenue gomamiHedt KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
HNuTterpan u ero npuMeHeHne N3ydyeHue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KonTposbHas ceccust
101 Brimonuenue gomamiHeil KOHTpOJIbHOW paboThl. Otser | paboTa
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HNuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOW W AOMOJHHUTENBHON JUTeparyphl. | KoHTposbHas ceccust
102 Brinmonnenue gomaiiHeil KOHTpOJdbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposabHas ceccust
103 | KomOuHaTopuka BrimonHenue nomaniHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
Komb6unaropuka N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
104 BrimonnHeHne nomaniHein KOHTpOJIbHOW padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
KombunaTtopuka N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccust
105 BoinonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TECTAa
KomOunaropuka N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
106 Brimonnenne gomamHeil KOHTpoJdbHOM paboTel. Oteer | pabora
Ha BOIIPOCKHI TCCTa
KomOunaropuka N3ydyenne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
107 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | paboTra
Ha BOIIPOCHI TECTA
Komb6unaropuka N3ydyenue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
108 BrimonHenue gomaiiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTA
KombunaTtopuka N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccust
109 Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOMMPOCKHI TCCTAa
Komb6unaropuka N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JnTepaTyphl. | KoHTponapHas ceccus
110 Brimonaenne gomamiHeil KOHTpOJIbHOM paboTel. Otser | pabora
Ha BOIMPOCKHI TCCTa
KomOunaropuka N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
111 Brinmonnenue gomaimiHeil KOHTpOJIbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
112 | Cnyyaiinasi BeTu4MHa Brimonuenue gomamiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
113 CrnydaitHasi BeJTMIMHA N3ydyeHue OCHOBHOW W JOMOJHUTENIBHON JUTEpaTyphl. | KoHTpOsbHAs ceccust
BrinonHenne gomaimiHeil KOHTpPOJbHOWM paboThl. Otser | paboTa




Ha BOIIPOCHI TECTAa

CrnyuaiiHas BeJIMYMHA N3yueHrne OCHOBHOW M JIONOJIHUTEIBHOM JnTepaTyphl. | KoHTpoapHas ceccus
114 Brinonuenue aomaiiHeil KOHTpOJIbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
CrnydaitHas BeIM4MHA N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
115 BrimonHenue nomaniHein KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTAa
CrnydaitHas BeIM4MHA N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
116 BrinonHenne momamniHein KOHTpOJIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
Crnyuaiinas BeJIM4MHA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccust
117 BoinonHenue gomaiiHedl KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TECTAa
CinyyaiiHas BeTMUrMHA N3ydyenne OCHOBHOW W JOMOJHUTENIbHOUN JuTeparyphl. | KoHTposabHas ceccust
118 Brimonnenne gomamiHeil KOHTpoJIbHOM paboTel. Oteer | pabora
Ha BOIIPOCHI TCCTa
CiyyaliHasi BeTMYMHA N3ydyenne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
119 Brinmonnenne gomaiiHeil KOHTpoJdbHOM pa®oThl. Otser | paboTra
Ha BOIIPOCHI TECTa
CrnyuaiiHas BelIMYMHA N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypshl. | KoHTponbHas ceccust
120 BrimonnHeHne momantHeit KOHTpOIbHOW padoThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
CrnyuaiiHas BelM4MHa N3ydyeHne OCHOBHOM M JIOMOJIHUTENBHOW nuTepaTypsl. | KoHTposbHas ceccust
121 Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOIMPOCKHI TCCTA
CrnyuaiiHas Benu4nHa W3y4yeHne OCHOBHOW W JOMOJIHHUTENHHOW nuTepatypsl. | KoHTponbHas ceccust
122 Brimonaenne gomamiHeil KOHTpOJIbHON paboTel. Otser | pabora
Ha BOIMPOCKHI TCCTa
N3ydyeHne OCHOBHOW W JOMOJHUTENbHOUN JuTeparyphl. | KoHTposabHas ceccust
123 | MaremaTHueckas CTaTUCTUKA Brimonnenue gomaimiHeil KOHTpOJIbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
N3ydyeHue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KonTposbHas ceccust
124 Brimonuenue gomamiHeil KOHTpOJIbHOW paboThl. Otser | paboTa

Ha BOITPOCHI TECTAa




MaremaTnueckas CTaTUCTUKA N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KonTposbHas ceccust
125 Brinmonnenue gomaiiHeil KOHTpOJdbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
MaremaTnueckas CTaTUCTUKA N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposabHas ceccust
126 BrimonHenue nomaniHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
MaremaTnueckas CTaTUCTUKA N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
127 BrimonnHeHne nomaniHein KOHTpOJIbHOW padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
Maremaruueckasi CTaTUCTHKA N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccust
128 BoinonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TECTAa
Maremarnueckasi CTaTUCTHKA N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JnTepaTypsbl. | KoHTpoapHas ceccus
129 Brimonnenne gomamHeil KOHTpoJdbHOM paboTel. Oteer | pabora
Ha BOIIPOCKHI TCCTa
MaremaTrnueckas CTaTUCTHUKA N3ydyenne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
130 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | paboTra
Ha BOIIPOCHI TECTA
MaremaTnueckas CTaTUCTUKA N3ydyenue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
131 BrimonnHeHne momaniHeit KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
Maremaruueckasi CTaTUCTHKA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccust
132 Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOMMPOCKHI TCCTAa
MaTeMATHICCKOE OKHTAHME N3yueHne OCHOBHOU Hvz[ononHHTenmioﬁ muteparypsl. | KontponbsHas ceccus
133 N BreimonmHeHne qomamrHed KOHTpPOJIbHOW paboTel. Otser | paboTa
JUCTIEPCHS CITyYalHOM BETMYHUHBI Ha BOTIPOCH TeCTa
Marematuueckoe OXXKHJaHUE N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
134 | nucnepcust ciy4aitHOM BETHUMHBI Brimonnenue gomaimiHeil KOHTpoJbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
Marematnueckoe OXHWJIaHUE N3ydyeHne OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
135 | mucniepcus ciydaitHO#M BEUYHHBI Brimonuenue gomamiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCHI TECTa
136 Marematnueckoe OXHWJIaHUE N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
JUCIIEPCHs] CITyYalHOM BEJIMYHUHBI BrinonHenne gomaimiHeil KOHTpPOJbHOWM paboThl. Otser | paboTa




Ha BOIIPOCHI TECTAa

Marematnueckoe OXHWJIaHNE 51 N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JiuTeparyphl. | KoHTposbHas ceccust
137 | aucnepcust ciy4aitHOM BETHYMHBI Brinonuenue aomaiiHeil KOHTpOJIbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
MaremaTtnueckoe OXHUJIaHUE 51 N3ydyenne OCHOBHOW W JOMOJHUTENIBHON JTeparypshl. | KonTposbHas ceccust
138 | aucmepcust ciry4aiiHOM BETHUMHBI Beinonnenue gomaiiHeil KOHTpoJabHOM pad®oThl. Otser | pabora
Ha BOITPOCKHI TECTAa
Marematnueckoe OXHUJIaHUE 51 N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
139 | aucnepcust ciy4aiiHOM BETHYMHBI Beinonnenue nomaimHeil KOHTpoJabHOM pa®oThl. Oter | pabora
Ha BOITPOCKHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccust
140 | ducnepcus ciyyailHON BETUYNHBI BoinonHenue gomaiiHedl KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TECTAa
Jucnepcus ciiydaitHOM BETUYUHBI N3ydyenne OCHOBHOW W JOMOJHUTENIbHOUN JuTeparyphl. | KoHTposabHas ceccust
141 Brimonnenne gomamiHeil KOHTpoJIbHOM paboTel. Oteer | pabora
Ha BOIIPOCHI TCCTa
Jucnepcus ciiydaitHOM BETUYUHBI N3ydyenne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
142 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TECTa
Jucnepcus cinydailHOM BETUYUHBI N3ydyeHue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
143 BrimonnHeHne momantHeit KOHTpOIbHOW padoThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
Jucnepcus ciiy4aiiHON BEJIUMYUHBI N3ydyeHne OCHOBHOW W JIONOJIHUTENBHOW JMTeparypsl. | KoHTposbHas ceccust
144 Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOIMPOCKHI TCCTA
N3yueHrne OCHOBHOW M JIONOJIHUTENBHON JuTepaTyphl. | KoHTponabHas ceccus
145 | ITapannenbHOCTh NPSMBIX BeinonHenue gomaiiHedl KOHTpOJbHOW paloThl. Otser | paboTa
Ha BOIIPOCKHI TCCTA
[TapannenbHOCTh MPSIMBIX N3ydyeHne OCHOBHOW W JOMOJHUTENbHOUN JuTeparyphl. | KoHTposabHas ceccust
146 Brimonnenue gomaimiHeil KOHTpOJIbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
[TapamienbHOCTE IPSMBIX N3yueHne OCHOBHOW M JIONIOJIHUTEIBHON JuTepaTyphl. | KoHTpoapHas ceccus
147 Brimonuenue gomamiHeil KOHTpOJIbHOW paboThl. Otser | paboTa

Ha BOITPOCHI TECTAa




[TapamienbHOCTE IPSIMBIX N3yueHne OCHOBHOW M JOIOJIHHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccust
148 Brinmonnenue gomaiiHeil KOHTpOJIbHOM pab®oThl. Otser | pabora
Ha BOIIPOCHI TeCTa
[TapaynenbHOCTH NPSIMBIX N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposabHas ceccust
149 BrimonHenue nomaniHein KOHTpOIbHOW paboThl. Oteer | paboTa
Ha BOITPOCKHI TECTA
[TapaynenbHOCTH NPSIMBIX N3ydyenne OCHOBHOW M JOMOJHUTENBHON JiuTeparyphl. | KonTposbHas ceccust
150 BrimonnHeHne nomaniHein KOHTpOJIbHOW padoThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
N3y4yeHne OCHOBHOW M JIONOJIHUTEIBHOW sMTeparypsl. | KoHTposbHas ceccust
151 | [leprieHAUKYIAPHOCTH MPSIMBIX BoinonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOIMPOCKHI TECTA
IlepneH UKy ISIPHOCTD NMPSIMBIX N3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparypsl. | KoHTposbHas ceccust
152 Brimonnenne gomamHeil KOHTpoJdbHOM paboTel. Oteer | pabora
Ha BOIIPOCKHI TCCTa
[lepneHIMKyIAPHOCTH MPSMBIX N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JnTepaTyphl. | KoHTponapHas ceccus
153 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | paboTra
Ha BOIIPOCHI TECTA
[lepneH MKy IAPHOCTD NPSMBIX N3yueHne OCHOBHOW M JIONIOJIHUTEIBHON JuTepaTypsbl. | KoHTponbHas ceccust
154 BrimonnHeHne momaniHeit KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
IlepneHIUKYISIPHOCTD NMPSIMBIX N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KoHTposbHas ceccust
155 Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOMMPOCKHI TCCTAa
[lepneHIUKYISIPHOCTD NPSMBIX N3y4yeHne OCHOBHOW M JIOTMOJIHUTEIBHOW JMTepaTypsl. | KoHTposnbHas ceccust
156 Brimonaenne gomamiHeil KOHTpOJIbHOM paboTel. Otser | pabora
Ha BOIMPOCKHI TCCTa
[TepieHAMKYIAPHOCTD MPSAMBIX N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposabHas ceccust
157 Brinmonnenue gomaimiHeil KOHTpOJIbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TCCTa
[lepneHIMKyYIAPHOCTD NMPSMBIX N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHON JuTepaTypsbl. | KoHTpoabHas ceccus
158 Brimonuenue gomamiHeil KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIIPOCHI TeCTa
159 | Muororpasmmku N3ydyeHne oCHOBHOMU I/IVI[OHOJ'IHI/ITGJ'IBI-\I’OI\;I nutepatypsl. | KoHTponsHas ceccust
BeinmonHenue aomaimHeil KOHTpoJbHOM paboTbl. Otser | pabora




Ha BOIIPOCHI TECTAa

MHOrorpaHHuKu N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JiuTeparyphl. | KoHTposbHas ceccust
160 Brinonuenue aomaiiHeil KOHTpOJIbHOM pab®oThl. Otser | pabora
Ha BOIPOCHI TECTa
MHOrorpaHHuku N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
161 BrimonHenue nomaniHein KOHTpOJIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTAa
MHOrorpaHHuKu N3ydyenne OCHOBHOW W JONOJHUTENIBHON JiuTeparyphl. | KonTposbHas ceccust
162 BrinonHenue nomaniHein KOHTpOIbHOW paboThl. OtBer | paboTa
Ha BOITPOCKHI TECTA
MHororpaHHUKH M3ydeHne OCHOBHOI M JOMOJHUTEIbHOM JuTeparypsl. | KoHTpoiabHas ceccus
163 BoinonHenue gomaiiHedl KOHTpOJbHOW paboThl. Otser | paboTa
Ha BOIPOCKHI TECTAa
W3y4yeHne OCHOBHOW W JOMOJIHHUTENHHOW nuTeparypsl. | KoHTponbHas ceccust
164 | Kpyruble Tena BreimonHeHne gomamiHed KOHTpPOJIBHOUW paboThl. Otser | paboTa
Ha BOIIPOCHI TCCTa
Kpyrasie Tena N3ydyenne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposbHas ceccust
165 Brinmonnenne gomaiiHeil KOHTpoJdbHOM paboThl. Otser | pabora
Ha BOIIPOCHI TECTa
Kpyrasie Tena N3ydyeHue OCHOBHOW W JOMOJHUTENIBHON JuTeparyphl. | KoHTposbHas ceccust
166 BroinmonHenue gomaiiHedl KOHTpOJIbHOW paboThl. Otser | paboTa
Ha BOITPOCKHI TECTA
Kpyrubsie Tena W3yueHne OCHOBHOH W JOMOJHUTENbHON nuTeparypsl. | KoHTponabHas ceccus
167 Boinonnenue gomaimiHedl KOHTpOJdbHOW paboThl. Otser | paboTa
Ha BOIMPOCKHI TCCTA
W3y4yeHne OCHOBHOW W JOMOJIHHUTENHHOW nuTepatypsl. | KoHTponbHas ceccust
168 | Cdepa, map u ero yactu Brimonaenne gomamiHeil KOHTpOJIbHON paboTel. Otser | pabora
Ha BOIIPOCKHI TCCTA
Cdepa, map u ero yactu N3ydyeHne OCHOBHOW W JOMOJHUTENbHOUN JuTeparyphl. | KoHTposabHas ceccust
169 BrimonHenue gomamiHedt KOHTpPOJIbHOW paboTel. Otser | paboTa
Ha BOIIPOCHI TCCTa
Cdepa, map u ero yactu N3yueHne OCHOBHOW M JIONIOJIHUTEIBHON JMTepaTyphl. | KoHTpoabHas ceccus
170 Brimonuenue gomamiHeil KOHTpOJIbHOW paboThl. Otser | paboTa

Ha BOITPOCHI TECTAa




Ha BOITPOCKHI TECTAa

Cdepa, map u ero yactu N3yueHne OCHOBHOW M JOIOJIHHUTEIBHON JuTepaTypsbl. | KoHTpoapHas ceccust
171 Beinmonnenue gomaiiHeil KOHTpOJdbHOM pab®oThl. Otser | pabora
Ha BOIIPOCHI TeCTa
Codepa, map u ero yactu N3yueHne OCHOBHOW M JIOIIOJIHUTEIBHOM JuTepaTyphl. | KoHTpoabHas ceccust
172 BrimonHenue nomaniHein KOHTpOIbHOW paboThl. Oteer | paboTa

ITpu opopminennn paboueid mporpaMmmel ObUIA UCIIOIB30BAHBI CIEAYIOIINE YCIOBHBIE 0003HAUCHMS:

[13 — mpakTUYECKOE 3aHATHUE;
P3 — pemenue 3anay;

KP — koHTponbHas padora;
YO — ycTHBI# onpoc




Onucanue MaTepraibHO — TEXHUYECKOH 0a3bl

Ayautopust Ne 505 - VueOHas aynuropusi i IPOBEIECHUS TEOPETUUYECKUX
3aHATHN (YpPOKOB), MPAKTHUYECKUX padOT, TPYIMIOBbIX M HMHIWBHUAYaIbHBIX
KOHCYJIBTALIMM, TEKYyIIEro KOHTPOJSI U IPOMEXKYTOYHOM arrectauuu. KabOunet
MaTEMaTUKH.

OcnamenHocth: Komruiekt wmebenu, pa3fgaTouyHbIi Marepuain, ydeOHas
JIUTEPATYpPA, IUIAKATBHI.

MeTOI[I/I‘IeCKI/Ie MaTepualjbl

Ilpakmuuecxoe 3ansmue

[IpakTyeckne 3aHATHS MO MAaTEMaTUKE OPraHU30BaHHbI B BUJE PEIICHUS
3aaad.

[IpakTHyeckue 3aHATHS 10 MATEMATHUKE MTPOBOSATCS CIEAYIOIUM 00pa3oM:

- yYalecsi CaMOCTOSTEIbHO B MUCbMEHHOM (JopMe OTBEYAIOT Ha BOIIPOCHI JIJIst
CaMOKOHTpOJIS, 3aTe€M peularoT 3aJadd (C HCIOJIb30BAHHEM PEKOMEHIYEMOM
JUTEPATYPHI WM UHTEPHETA), MOCIIE YETO JIETACTCSl aHAIN3 BBIIIOJHEHHON paOOThI;

- 3aHATUE OCYLIECTBIISIETCS C UCIOJIb30BAHMEM UHAMBUAYAJIbHBIX 3a1aHUH;

- 3aHATUE POBOJAUTCS MO PYKOBOJICTBOM IIPENOJaBATEIS.

[Ipn pemiennu 3amady MOXKHO TIOJIb30BAThCSl JIOOBIMH MAaTeMaTHYE€CKUMU
TaOIUIIAMHU U HEOOXOUMBIMU (HOpMYyJIaMHu.

Koutposnb pE3yNbTATOB PAKTUYECKUX 3aHATHH oOy4Jaronmxcs
OCYUIECTBIISIETCS MPETOoaBaTeIeM Ha YUeOHBIX 3aHATUSIX M0 MaTeMaTHKE.

lIpasuna ogopmnenus pe3yromamos NPaKmMu4ecKko2o 3aHsAmus

Pesynbrarhl oopMIISIIOTCS B BUJE MNHCHMEHHOTO OTYETa, MPU HAUCAHUU
KOTOPOTO HEOOXOAMMO MPUACPIKUBATHCS CIETYIOIINX TPEOOBAHMIA:

- 3aMKcaTh JAaTy BBIIOJIHEHUS, TEMY U LIeTb paboThI,

- 3amMcaTh YCIOBHUE 3a7]a4M B KpaTKoi ¢opme (1aHo);

- 3amUcaTh BOTIPOC 3a71a4M B KpaTKo# ¢opme (HalTH);

- 000CHOBaTh HEOOXOAMMOCTb NPUMEHEHUS TE€X WM HUHBIX (GopMyd s
pelIeHUs 3a7a4u;

- IpU PEIICHUH 3a/1ad Ha MOCTPOEHUE MPOAHAIU3UPOBATh YCIOBHE 3a/1ayd U
BBINIOJIHUTD YEPTEXK, JaB OMHCAHUE BCEX MOCTPOCHUIA,

- 3a1McaTh OTBET.

Pewenue 3a0au

OcyiecTBiisisl pelIeHHs 3a/1ad M0 MaTeMaTHUKe OOydJarolirecs OJDKHBI 3HATh
HE TOJIbKO OOIIUH aNrOpUTM pElIeHUs 3a]a4d, HO U yMETh paboTaTh ¢ YaCTHBIMHU
CTPYKTYpaMmH Ipoliecca peuieHus 3aaad. [Ipusenem npumepsl TaKUX CTPYKTYP.

IIpaBuna pemieHus 3agay

Otan 1.IloHATH CyTh 3a1a4M.

Otan 2.CocTaBUTH IJIaH PELICHUS 3aJa4U.

Otan 3.Peann30BaTh IU1aH pEIICHUs 3a1a4H.

Oran 4.1IpoaHanu3upoBaTh NOJIYYEHHBINA PE3YIIbTAT.




Yemuwit onpoc

[Ipu uMHAMBUAYaTBLHOM OIPOCE MPENOAaBaTeNlb BBI3BIBAET 00YYaIOIIErocs K
JIOCKE, KOTOPOH OH MOJIb3YeTCsl JJIsi TOro, YTOOBI CeNlaTh HEOOXOUMBbIE 3aIUCH.
OtBer oOyuaromierocsi BbICIyIIMBaeT Bcsi Tpynna. OmuOKH, JOMylIEHHBIE
OOyJaroIMMCs, KOJUIEKTHBHO aHAIM3UPYIOTCS M UCHPABIISIOTCA. Y CTHBIN OMPOC
3aKJIFOYAEeTCs] B BBI30BE MHOTHX OOYYalOIIMXCA JJIs OTBETa Ha BOIPOCHI,
TpeOyromme HeOOJIBIIOro 1Mo 00beMy OoTBeTa. Yale BCero ompoc MPOBOJIUTCS IS
MPOBEPKH Marepuana, KOTOPbIA HYKHO 3allOMHUTh WIH 0€3 KOTOpPOTO
HEBO3MOKHO YCIICIIHOE MPOABUKEHNUE BIIEPE]] B U3YUCHUH YUEOHON AUCIUILIIUHEI.

Lenpro ycTHOro ompoca SBISIOTCA OOOOIIEHHE U 3aKpEIVICHUE H3YyYEHHOTO
Marepuaia Mo pasjeiiaM MareMmaTuku. [Ipu moAroToBke cleayeT HUCHOJb30BaTh
JICKIIMOHHBIN MaTepual U yueOHyro nureparypy. CieayeT BHUMATEIbHO MPOYECTh
CBOW KOHCIIEKT JICKIUHU 10 U3y4aeMOM TEME U pEeKOMEHAyeMyIo aureparypy. Ilpu
ATOM Ba)XHO HAYYMUTHCS BBIJEISATH CaMO€ IJIAaBHOE U COCpPEIOTauynMBaTh Ha HEM
OCHOBHOE BHHMMAaHHUE IpHU MOJATOTOBKE K oOIpocy mo maremaruke. OTBeT Ha
KOKIBI BOMPOC JOJKEH OBITh JIOKAa3aTeJbHBIM M apryMEHTHPOBAHHBIM,
oOy4aroniemMycst Hy>kHO yMETh OTCTaMBaTh CBOIO TOYKY 3peHus.O0yuaromemMmycs
HAJJICKUT XOPOIIO TMOATOTOBUTHCS, YTOOBI WMETh BO3MOXKHOCTh TPaMOTHO U
MIOJIHO OTBETUTH HA 3a/IaHHBIE €MY BOMPOCHI, CyMETh CJIEIaTh BHIBOJBI U MOKA3aTh
3HAaYMMOCTh JIaHHOW MPOOJIeMBbI IJIs u3y4aemMoro Marepuana. Ho mist Toro, 9ro0bt
MPaBUWIBHO U YETKO OTBETUThH HA MOCTABJIECHHBIE BOMPOCH HEOOXOAUMO MPABUIHHO
YMETh MOJb30BaThCS YUSOHOUN U JOMOJHUTENBHON JTUTEPATyPOH.

VY CTHBIN ONMPOC MOXKET MPOBOJUTCS C TOMOIIBIO OMPOCHBIX JIMCTOB, B KOTOPBIX
KpaTKO HW3JIaraloTCs OTBEThl HAa TMOCTABJICHHBIE TEOPETUUECKUE BOMPOCHI, a MpHU
HEOOXOJMMOCTH 3TH OTBETHI CONPOBOXIAIOTCS KOHKPETHBIMH TPOWU3BOJIBHBIMU
MPAKTUICCKUMH ITPUMEPaMHU.

Koumponvnas paboma

KoHTposnbHbIe paboThI 110 MaTEMaTHKE MTPOBOJATCS CIAEAYIOIIMM 00pa3oMm:

- 3aHATHE OCYIIECTBISETCS C WCIOJIb30BAaHUEM 3apaHee IMOATOTOBICHHBIX
MpenojaBaTesieM 3aJlaHui;

- 3aHATUE TIPOBOJIUTCS TIOJT PYKOBOJICTBOM ITPETIO1aBATEIIS.

[Ipu pemennn 3amad  KOHTPOJIBHOW pabOTHl MOXKHO TOJIH30BATHCSA JTIOOBIMHU
MaTEeMaTUYECKUMH TaOIUIIaMU M HEOOXOIUMBIMU (HOpMYyJIaMHu.

KouTpoar pe3ynpTaToB 00ydaromuxcsi OCYyIIECTBISECTCS MpenojaBaTesieM Ha
y4eOHBIX 3aHATHUSIX 10 MaTEMAaTHKE.

IIpasuna ogopmnenus pe3yromamos KOHMPOJIbHOU padbomol

PesynbTaTel oOpMIISIIOTCS B BHJAE MUCBMEHHOTO OTY€Ta, MPU HAMKUCAHUU
KOTOPOT0 HEOOXOUMO MIPUACPIKUBATHCS CICAYIOIINX TPEOOBAHMIA:

- 3aIIMCaTh JIaTy BBITIOJIHEHUS, TEMY U 1I€JIb PaOOTHI,

- 3aIKMcaTh YCIOBUE 3a7a4M B KpaTkou ¢hopme (J1aHO);

- 3amMcaTh BOMPOC 3aJ1a4 B KpaTKoi ¢opme (HalTH);

- 000CHOBaTh HEOOXOAMMOCTh NPUMEHEHHUS TEX WM HWHBIX GopMyd s
pelieHus 3aa4u;



- IIPY PELICHHMM 3a7a4 Ha IOCTPOCHHUE NMPOAHAIM3UPOBATH YCIOBHE 3aJa4d U
BBIITOJTHUTB YEPTEXK, 1aB ONMCAHUE BCEX IMIOCTPOEHUN,
- 3aIIMCaTh OTBET.

OueHoynbie MaTepHaJIbl IPH (POPMHUPOBAHUM PAdOYeld IPOrPAMMbI
aucuuiuinebl II[.1 MaremaTuka

IMacnopT oLleHOYHBIX MATEPUAJIOB

B coorBerctBun ¢ npuHATror Konuennwen pa3BUTHS MaTEMaTUYECKOTO
oOpa3oBanus B Poccuiickoii denepanuu, MaTeMaTuyeckoe 00pa30BaHHE pElIacT, B
YaCTHOCTH, CIEAYIOIIME KIIFOUEBBIE 3a/1a4N:

—  OPeIoCTaBJIATh KaXJAOMYy OOYyYarolmeMycsi BO3MOXKHOCTb JIOCTHKEHUS
YPOBHSI MaTE€MaTUYECKUX 3HAHWUN, HEOOXOAMMOTO MJis JaJIbHEHIIEH yCIelHon
’KM3HHU B OOIIIECTBEY;

—  «obecrieunBaThb  HEOOXOJWMOE  CTpPaHE  YHUCIO  BBIMYCKHUKOB,
MaTreMaTU4ecKass TMOJArOTOBKAa KOTOPBIX JOCTaTOYHA I  IPOJOJKEHUS
o0pa30BaHUs B PA3JIMYHBIX HANPABJICHUSIX M JUIsI MPAKTUYECKOW NIEeATEeNbHOCTH,
BKJIIOYAsl TIPETIO/IaBaHNEe MaTEMAaTUKH, MAaTEMaTHYECKUE HCCIICIOBAaHMUsA, padoTy B
cdhepe nHPOPMAIMOHHBIX TEXHOJIOTUH U JP.»;

—  «B OCHOBHOM OOIIEM W CpeaHeM o0ImieM o00pa3oBaHMM HEOOXOIUMO
IPEeITyCMOTPETh MOATOTOBKY OOYYaloUIMXCS B COOTBETCTBUU C HUX 3alpOCaMH K
YPOBHIO MOJIFOTOBKH B c(hepe MaTEMAaTUUECKOTO 00Pa30BaHUSD.

COOTBETCTBEHHO, BBICISAIOTCS TPU HANpaBJICHHs TPeOOBAaHUU K pe3ysbTaTam
MaTEeMaTUYECKOro 00pa30BaHUs:

1) mpakTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeCKOoe 0oOpa3oBaHME (MaTeMaTHKa
JUTSI )KU3HM);

2) MareMaTHKa JUIsl UCIIOJIb30BaHUS B IPO(ECCUU;

3) TBOpuUeckoe HampaBiCHHE, HAa KOTOPOE HAIlEJeHbl Te OO0ydJarouuecs,
KOTOpbIE TUIAHUPYIOT 3aHUMAThCSl TBOPYECKOW W HMCCIIENOBaTEIhCKONW paboToil B
00JacTH MaTeMaTHKU, (PU3UKU, SKOHOMHUKU U JPYTUX 00JIaCTAX.

Llenn ocBoeHusi mporpamMmbsl 0a30BOTO YPOBHSA — 00€CIEUYeHHE BO3MOXKHOCTU
WCIIOJIb30BAHUSA MATEMATUYECKUX 3HAHUM M YMEHHUU B MOBCEIHEBHOW JKU3HU U
BO3MOKHOCTH YCIICITHOTO TMPOJOHKEHHUS O0pa3oBaHMs MO CHEHUAIBHOCTSIM, HE
CBSI3aHHBIM C MPUKJIAJIHBIM UCIIOJIb30BAHUEM MAaTEMAaTHKH.

OOGyuaronuecs, OCyHIeCTBIsAONME 00yueHue Ha 0a30BOM YpPOBHE, JOJKHBI
OCBOUTH OOIIME MaTeMaTUYECKHE YMEHHUSA, HEOOXOAHMbIe IS JKU3HU B
COBPEMEHHOM OOILECTBE; BMECTE C TEM OHHU MOJYYaIOT BO3MOXKHOCTb H3YUHTh
npeaMer riay0xe, ¢ TeM 4ToObl B JajbHEHIIEeM Npu HEOOXOJUMOCTH H3y4yaTh
MaTeMaTUKY Uil Mpo(deCcCUOHANTBHOTO PUMEHEHHUS.

[Ipu wu3ydyeHuH MaTeMaTUKUM Ha YriayOJE€HHOM YypOHE MPEIbABISIOTCS
TpeOoBaHMs, COOTBETCTBYIOIIIHE HaIlpaBJICHUIO «MaTeMaTHhKa TUISt
npo(heCCUOHATILHON JEATEIIbHOCTH»; BMECTE€ C TEeM OOydYarollMics IMOoJIydaeT
BO3MOXKHOCTh H3YyYHUTh MAaT€MaTHUKy Ha ropasjgo Ooyiee BBICOKOM YpPOBHE, 4TO
co3nacT GyHIaMEHT [l 1ajdbHEeHIIero Cepbe3HOro N3y4eHHsI MaTEeMaTHKHU B By3e.



[Ipn wu3yueHnn wmaTeMaTUKH OOJBIIOC BHHUMAHHE YACIACTCS PA3BUTHIO
KOMMYHUKATHBHBIX YMEHUU ((POpMyIHpOBaTH, ApTYMEHTUPOBATH U KPUTHUKOBATH),
(GbOpPMHUPOBAHUIO OCHOB JIOTHYECKOTO MBIIIVICHUS B YAaCTH MPOBEPKA HCTHHHOCTH H
JIO’)KHOCTH YTBEPXKICHHUH, MOCTPOCHHSI MPUMEPOB M KOHTPIPUMEPOB, IEIIOYCK
YTBEP)KJICHUM, (OPMYIMPOBKH OTPHIIAHMM, a Takke HEOOXOJMMBIX U
JIOCTaTOYHBIX YCJIOBUW. B 3aBUCHMMOCTH OT YpOBHS NpPOTpaMMbl OOJIBIINE WA
MEHBIIIC BHUMAHUS yACISETCS] YMEHHIO paboTaTh MO allTOPUTMY, METOJIaM ITOUCKa
ITOPUTMA U OTMPECIICHUIO TPaHUI] TMPUMEHUMOCTH alrOpuTMOB. TpeboBaHwus,
copMyIupOBaHHEIE B pazjaenie «['eoMeTpus», B OONBIICH CTETICHH OTHOCSTCS K
Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEJCTaBICHUN W TrpadUUECKUX METOOB, YeM K
dbopMaTbHOMY OIMKMCAHUIO CTEPEOMETPHUECKUX (DAKTOB.

Ilnanupyembie pe3yJbTAThI OCBOCHUS Y4€0HOM TUCUUIIIMHBI

B pesynbrate wu3yueHus ydeOHOM AMCUMIUIMHBI MaremaThka Ha YpPOBHE
CpeaHero oo1iero oopa3oBaHus:
OObyuaromuiica Ha 6a30BOM YPOBHE HayUHUTCS:

Anzeopa u nauana ananuza

Yucna u eviparxcenus

OnepupoBaTh NOHATHUSIMH:

—  IIeJI0€ YHCIO, JCIUMOCTh 4YHUCEN, OOBIKHOBEHHAsi JApOOb, JeCATHYHAS
Jpo0b, pallMOHAILHOE YUCIIO0, MPUOIMKEHHOE 3HAUCHUE YUCIIa;

—  omepupoBath Ha 0a30BOM ypOBHE TMOHATUSIMHU: JiorapudM YHCIA,
TPUTOHOMETPUUECKAsE OKPYXKHOCTh, TpajJyCHass Mepa Vyrja, BeJIMYMHA YIIIa,
3aJIaHHOTO TOYKOM HAa TPUTOHOMETPUYECKOM OKPY>KHOCTH, CHHYC, KOCHHYC,
TAHI€HC U KOTAaHT€HC YTJI0B, UMEIOIINX MPOU3BOJIbHYIO BEJIUUNHY;

—  BBITIOJIHATH apU(PMETUUYECKUE JEHCTBUA C IEJIBIMU W PalMOHAIbHBIMU
YUCJIAMU;

—  BBIINOJIHATH HECJOXHBIE MPEOOPa30BAHUSI YKCIOBBIX BBIPAKEHUU,
COJIEpKaIMX CTEMEHH YHCel, TMOO KOPHH U3 YHUCEN, TMO0 JorapuMbl YUCET;

—  CpaBHHUBaTh pallMOHAIBHBIE YHCIIAa MEXTY COOOI;

—  OILICHUBATh U CPaBHUBATh C PALIMOHAJIbHBIMM YUCIAMU 3HAUYCHUS IIEJIBIX
CTENEHEW Yuces, KOPHEW HaTypaJbHOW CTENEeHU U3 4Yucell, JiorapudMOB YUCE B
MPOCTHIX CIIyYasx;

—  OILICHUBATh 3HAKU CHUHYCA, KOCHHYCa, TAHI€HCA, KOTAHT€HCAa KOHKPETHBIX
VTJIOB;

B noBcenHeBHOM ®KU3HU U MTPU U3YUECHHUH JIPYTUX YUYECOHBIX MPEIMETOB:

—  BBIIOJIHATH BBIYUCIIEHUS [IPU PEIIEHUU 3a/1a4 MPAKTUYECKOT0 XapaKTepa,

—  BBIIOJIHATH  MPAKTUYECKUE  pacueTbl €  HCIOJb30BAHUEM  IIPU
HEO0OXOIMMOCTH CITPABOYHBIX MATEPUAJIOB M BBIYUCIUTEIIBHBIX YCTPOUCTB;



—  COOTHOCUTb  pEaJIbHbIE  BEJIMYHMHBI, XAPAKTEPUCTUKH  OOBEKTOB
OKPY’KaIOIIEr0 MUPA C UX KOHKPETHBIMU YHCIOBBIMYU 3HAYCHUSIMHU;

—  HKCIOJb30BaTh METOJbl OKPYIJICHUS, NPUOIMKEHUS W NPUKUAKUA MPU
pELIEHNH NMPAKTUYECKUX 3a7a4 [OBCEIHEBHOM KU3HU.

Ypasuenus u nepasencmea

—  pemarp norapudmmueckue ypaBHeHus Bupa loga (bx + ¢) = d m
npocTeimre HepaBeHcTBa Buaa 10gax<d,;

—  pemarh NOKa3aTelbHbIE ypaBHeHMs, Buaa a”*°= d (rme d MmoxkHO
NPEJICTAaBUTh B BHJIC CTCIICHW C OCHOBAaHHMEM a) W MPOCTEUIIINEe HEPaBCHCTBA BHJIA
a*<d (rme d MOXHO MPEICTaBUTh B BUC CTCIICHU C OCHOBAHHEM a);

—  peliaTh UPPAIMOHAIBHBIC YPaBHEHUS,

—  TIpUBOJMTH HECKOJIBKO IPUMEPOB KOpHEH IpOCTEHIIIEero
TPUTOHOMETPHUECKOTO YPaBHECHHS BHJIA: SInX = @, COS X = &, tgx = a,ctgx = a, rae a
— Ta0IMYHOE 3HAYCHUE COOTBETCTBYIOMICH TPUTOHOMETPHUICCKON (DYHKIIHH.

B moBceiHEBHOM KM3HU | ITPH H3YYEHUH IPYTUX MPESIMETOB:

COCTaBJISITh W pellaTh ypaBHEHUS W CHCTEMbl ypPaBHCHUU MPU PEIICHUU
HECJIOXKHBIX MTPAKTUYCCKHUX 3a]1ad.

Dyukyuu

—  OmnepupoBarh Ha 0a30BOM YpPOBHE TMOHATHUSAMH: 3aBUCUMOCThH BEJIMYUH,
byHKIMS, apryMeHT W 3HaueHue (DyHKIMH, 00JIaCTh OMpeeIeHUs] U MHOMXECTBO
3HaueHnd (yHKIMHM, rpaduK 3aBUCUMOCTH, Tpaduk GyHKIUH, HYIH (QYHKIUH,
MPOMEKYTKA 3HAKOMOCTOSHCTBA, BO3pacTaHWE Ha YHCIOBOM TIPOMEXYTKE,
yObIBaHHE Ha YHUCIOBOM MPOMEXKYTKE, HAaWOOJbIlIee W HAWMEHbBIIIEEC 3HAYCHUE
(GyHKIIUM HAa YUCIIOBOM MTPOMEKYTKE, IeproIndecKast PyHKIUS, IEPHOT;

— omepupoBaTh Ha  0a30BOM  YpOBHE  TOHATHUSAMHU:  CTEIICHHAs,
JorapudMUYEcKas U IMoKa3aTebHas QyHKIIUHA, TPUTOHOMETpUYECKHE (PYHKITUY;

—  pacmno3HaBaTh  rpaduKd  dJIEMEHTapHbIX  (DYHKIMI:  CTENEHHOH,
JorapuMUYECKON U TIOKA3aTeNbHON QYHKIIUNA, TPUTOHOMETPUYECKUX (HYHKIIHIA,

—  COOTHOCUTh  TpaUKé  dJIEMEHTapHBIX  (QYHKUMHA:  CTETEHHOM,
Jorapu(pMUYECKON U MOKa3aTeNbHOU (DYHKIMI, TPUTOHOMETPHUUECKUX (DYHKIIH C
dbopMynaMu, KOTOPHIMU OHU 33]IaHBI;

—  HaxoIuTh MO TpaduKy NpHOTMKEHHO 3HAYEHUS (YHKIUHA B 3aJaHHBIX
TOYKaX;

— ompenensate 1o rpaduKy CBOWCTBA (DYHKIMU (HYJIH, TPOMEKYTKU
3HAKOTOCTOSHCTBA, TPOMEXKYTKH MOHOTOHHOCTH, HAWMOOJBIINE W HAUMEHBIITHE
3HAYEHUS U T.I1.);

—  CcTpouTbhb 3CKHM3 Tpaduka (QYHKIHH, YyAOBICTBOPSIOUIEH NpPUBEIECHHOMY
Habopy ycioBui (IPOMEXYTKH BO3pacTaHus / yObIBaHUsI, 3HaUYCHUE (PYHKIIMHU B
3aJ]aHHOM TOYKE, TOYKH SKCTPEMYMOB U T.11.).

B noBcenHeBHOM ®U3HU U MIPU U3YUEHHUH IPYTUX TPEIMETOB:



— ompenensaTh 1o rpadukaM  CBOMCTBA peaJbHBIX MPOIECCOB U
3aBUCUMOCTEN (HAauOOJIbIIINE U HAUMEHBIITNE 3HAYEHU S, IPOMEKYTKH BO3pAaCTaHUs
1 yObIBaHUS, TPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.11.);

—  UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPAKTUYECKOU
CUTYyaLVH.

Inemenmovt mamemamuuecKko2o aHaiu3a

—  OmnepupoBarb Ha 6a30BOM YPOBHE MOHATHUSIMU: MPOU3BOIHAA (DYHKIIMH B
TOUKE, KacaTenbHas K rpa@uky GyHKUNUU, TPOU3BOAHAS PYHKIIUU;

—  OIpenessaTh 3HaUYE€HUE MPOU3BOJHON (QYHKIMH B TOUYKE 10 U300PAKEHUIO
KacaTebHOU K rpaduKy, MPOBEICHHON B 3TON TOYKE;

—  pemlatb  HECIOXKHbIE 3aJayd Ha INPHUMEHEHHE CBSI3M  MEXIY
IPOMEXYTKAMU MOHOTOHHOCTH M TOUYKAMHM JKCTpeMyMa (YHKUUHU, C OJHOMN
CTOPOHBI, U MPOMEKYTKaMH 3HAKOMOCTOSHCTBA M HYJSIMU MPOU3BOJHON 3TOM
(yHKUMU — C IPYTOil.

B noBceHEeBHOM XKU3HH U NIPU U3YUEHUH IPYTUX IPEIMETOB:

—  NOJb3ysACh TrpauKaMu, CpaBHHUBATh CKOPOCTH Bo3pacTaHus (pocra,
NOBBILICHMSI, YBEJIMUEHUS U T.I.) WU CKOPOCTH YObIBaHMS (T1aJ€HUs, CHUKEHUS,
YMEHBUICHUS U T.I1.) BEJIUYHMH B PEAIBHBIX MIPOLIECCaX;

—  COOTHOCUTH TpauKH peajbHBIX MPOLECCOB M 3aBHCUMOCTEM C uX
ONMCAHMSIMH, BKIHOYAIOIMMU XapaKTEPUCTUKH CKOPOCTH W3MEHEHMS (OBICTpPHIiA
pOCT, IJIaBHOE MOHUKEHUE U T.11.);

—  HUCIOJIb30BaTh TpaUKy peaibHBIX MPOLIECCOB ISl PEIICHUs HECIO0XKHBIX
OPUKJIAJAHBIX 3a/lad, B TOM UYHCJIE ONpelessis Mo rpapuky CKOpOCTh Xoja
mporecca.

Teopus eeposamnocmeii u CmamucmuKa, 102UKa U KOMOUHAMOPUKa

—  OmnepupoBaTb  OCHOBHBIMHU  OINHUCATEIbHBIMH  XapaKTEPUCTUKAMU
YUCJIOBOTO Ha0opa: cpemHee apupMETHYeCKOe, MeAnaHa, HauOoJblIee U
HaWMEHbBIIEE 3HAUCHUS;

—  OIepUpOBaTh MOHITUSMH: YaCTOTa U BEPOSTHOCTb COOBITHUS, CIIyYalHBIN
BBIOOP, OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

—  BBIYHCIATH BEPOSTHOCTH COOBITHI HA OCHOBE TOJICYETA YHUCIIAa UCXO/IOB.

B noBcegHEeBHOM )KU3HU U NIPU U3YUYECHHUU JAPYTUX MPEIMETOB:

—  OIICHWBATh W CPAaBHUBATh B MPOCTHIX CIydasx BEPOSITHOCTA COOBITHH B
pEAIBHON KU3HU,

—  UWTaTh, CONOCTAaBJSATHb, CpPaBHUBAaTh, WHTEPIPETUPOBATH B MPOCTHIX
CllyyasiXx peaJibHble JaHHbIC, MPEJCTaBICHHbIE B BHUJE TaOJUIl, JUATPAMM,
rpaduKoB.

TI'eomempusn



—  OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHUAMM: TOYKa, NpsiMasd,
IJIOCKOCTh B MPOCTPAHCTBE, MAPALIEIbHOCTh U NEPHEHANKYISPHOCTh MPAMbBIX U
IJIOCKOCTEH;

—  pacmo3HaBaTh OCHOBHBIE BHJbl MHOIOTPAHHUKOB (IIpH3Ma, MHPaMHUJA,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo);

—  u300paxkaTb M3ydaemble (QUIYpbl OT PYKH MU C IPUMEHEHUEM IPOCTHIX
YEpTEKHBIX UHCTPYMEHTOB;

—  Jenatb (BBIHOCHBIE) IJIOCKUE YEPTEXKHU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y;

—  u3BJeKaTh HMHQPOPMALMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHUX
¢durypax, npeACcTaBICHHYIO Ha YepTexaxX U pUCyHKax;

—  npumeHsATh Teopemy [ludaropa mpu  BBIYMCIEHUM  3JIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

—  pacno3HaBaThb OCHOBHBIE BHU[IbI TEJ BpalleHUs (KOHYC, IWIIMHID, cepa U
map);

—  HaxoauTh OOBEeMBl M  IUIOMAAM  TOBEPXHOCTEH  MPOCTEHUIINX
MHOTOTPaHHUKOB U TEJI BPAIICHUs C IPUMEHEHUEM (POpMYJI.

B noBceHEBHOM XKU3HU U [IPU U3YUEHHUH IPYTUX IPEIMETOB:

—  COOTHOCUTh AaOCTpaKkTHbIE TE€OMETPUYECKHE TOHATUS U (aKThl C
peanbHBIMM KU3HEHHBIMU OOBEKTAMHU U CUTYAIUSIMU;

—  HCIOJb30BaTh CBOICTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTYD IJIs
pELIeHNs TUIOBBIX 3aJa4 PAKTHYECKOTO COAEPIKAHMS;

—  COOTHOCUTH TUIOMIAJM TIOBEPXHOCTEH TEN OJWHAKOBOH  (hOPMBI
pa3IU4HOrO pa3Mepa;

—  COOTHOCHUTBH 00BEMBI COCYZIOB OJJUHAKOBOM (DOPMBI Pa3IUYHOrO pa3Mepa;

OLICHUBATh (POPMY MPABWILHOI'O MHOTOTPAHHHUKA IOCJE CIUJIOB, CPE30B U T.II.
(ompenenaTb ~ KOJMYECTBO  BEpLIMH, pebep W TrpaHed  MOJYYEHHBIX
MHOTOT'PaHHUKOB).

Bexmopul u koopounamui ¢ npocmpancmee

—  OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHEM JCKAPTOBBI KOOPIAMHATHI B
MPOCTPAHCTRBE;

—  HaxXOJguTh  KOOpPAWHATHI  BEpPIIMH Ky0a W NPSIMOYTOJIbHOTO
napajuiesienunena

O6anIOMHﬁCH Ha 0a30BOM YPOBHC IIOJIYYHUT BO3ZMOXHOCTb HAVUUTHCA.

Yucna u eviparcenusn

—  omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH: JIOTapu(M UuciIa,
TPUTOHOMETPHUYECKAsA OKPYKHOCTb, TIpaayCHas Mepa YyIja, BeJIMYHMHA YIJIa,
3aIaHHOTO TOYKOW Ha TPUIOHOMETPUYECKOM OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI€HC U KOTAHT€HC YTIJI0B, UMEIOIIMUX IIPOU3BOJIbHYIO BEJINUNHY;

—  BBIOJHATh apUPMETHUYECKUE IEHCTBUSA C LIEJIbIMU U PAlMOHAIbHBIMU
YUCIIaMU;



—  BBIIOJIHATH HECJOXHBIE MPEeoOpPa30BaHUSI YKCIOBBIX  BBIPAKEHUU,
COJZIEpKAIUX CTETICHU YHUCE, JINOO KOPHH U3 YKCE, N0 JToTapru(Mbl YHCEIT;

—  CpaBHUBaTh pallMOHAIBHBIE YHUCIIA MEXTY COOOI;

—  OLICHMBATh U CPABHUBATH C PALMOHAJIBbHBIMU YHUCJIAMHU 3HAYEHUS LIEJIBIX
CTENEHeW 4uces, KOpHEeW HaTypaJbHOM CTENEHU W3 YHCell, JIorapu(MOB 4Yuces B
IIPOCTBIX CIIy4asix;

—  OLEHMBATh 3HAKU CHUHYCA, KOCMHYCA, TAHI'€HCA, KOTAHI€HCA KOHKPETHBIX
YIJIOB;

B noBcenHeBHOM ®KU3HU U MIPU U3YUCHHUH JIPYTUX YUYEOHBIX MPEIMETOB:

—  BBIIOJIHATH BBIYUCIICHHUS IIPU PEIICHUU 3aJ1a4 IPAKTUUECKOIO XapaKTepa,

—  BBIIOJHATH  I[PAKTUYECKUE  pacyeTbl €  HCHOJb30BAHUEM  IIPU
HEO0OXOJIMMOCTHU CIPABOYHBIX MATEPUATIOB U BEIYMCIUTEIBHBIX YCTPOICTB;

—  COOTHOCUTHb  pE€aJIbHbI€  BEIMYMHBI,  XapaKTEPUCTUKU  OOBEKTOB
OKPY’KAIOIIEro MUPA C UX KOHKPETHBIMUA YUCIIOBBIMU 3HAYECHUSIMU;

—  HUCIOJIb30BaTh METOJbl OKPYTJICHHUS, NMPUOIIKEHUS U TPUKUIKU TpU
pEILIEHUH TPAKTUYECKUX 3a71a4 IIOBCEIHEBHOW )KU3HU.

Ypasénenua u nepasencmea

—  Pematp panuonanbpHble, IOKa3aTeIbHbIE U JIOTApU(MUUIECKUE YPaBHEHUS
U HEPABEHCTBA, IPOCTEHIIME HPPALMOHAIBHBIE U  TPUTOHOMETPHUUYECKHE
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI;

—  HCHOJIb30BAaTb METOAbl PEUICHUS YPABHEHHW: IPUBEACHUE K BUILY
«MPOU3BEICHUE PABHO HYJII0» WMJIM «4ACTHOE PABHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

—  WCHOJI30BaTh METOJ MHTEPBAJIOB /I PELICHUs HEPABEHCTB;

—  u300pakaTh HA TPUTOHOMETPUUYECKON OKPY>KHOCTH MHOYKECTBO pELIEHUI
IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

—  BBINOJIHATH OTOOpP KOpHEW YpaBHEHHMH WM pEUIEHUI HEpPaBEHCTB B
COOTBETCTBHH C JIOITOJTHUTEIBHBIMU YCIOBUSIMHA U OTPAaHUYEHUSMM.

B noBcenHeBHOM ®U3HU U NTPU U3YUYEHHUH JIPYTUX YUYEOHBIX MPEIMETOB:

—  COCTaBJIATh U pellaTh YPAaBHEHUSA, CUCTEMbl YPAaBHCHUN U HEPABEHCTBA
IPU pPEIIeHUH 3a7a4 APYTUX Y4eOHbIX IPEIMETOB;

—  HWCHOJIb30BAaThb yPABHEHHMs W  HEPABEHCTBA I  IIOCTPOCHUSA U
VCCIICOBAHUS MTPOCTEHUIINX MATEMATUYECKUX MOJEJIEH PEalbHbIX CUTYallud WU
IIPUKJIAIHBIX 3a/]1a4;

YyMETh  HHTEPIPETHPOBATH  MOJYYEHHBIM NpPH  PELICHHWH YypPaBHEHMS,
HEpPaBEHCTBA WJIM CHCTEMbl pE3yJbTaT, OLIEHHBaTh €ro MpaBaoNojo0ue B
KOHTEKCTE 3aJaHHOM pEAIbHOW CUTYAIIMU WM MPUKJIIAIHOMN 3a/1a4H.

Dynkyuu

—  OnepupoBatrh NOHATUSAMU: 3aBUCUMOCTb BEIMYUH, (PYHKLHUSA, apTYMEHT U
3HaueHue (PyHKIMHU, 00JacTh ONPECTICHUs] ¥ MHOXKECTBO 3HAYCHUU (PYHKIUH,
rpadguk 3aBucuMOCTH, Tpaduk GyHKUUH, HYIH (QYHKIHHA, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, BO3pAacTaHWE HA YHCIOBOM IPOMEXKYTKE, YOBIBaHHE Ha
YICIOBOM TPOMEXYTKE, HauOoIplliee M HAWMEHbIIee 3HAaYeHHE (PyHKIMU Ha



YUCJIIOBOM IPOMEXKYTKE, MepUOAUYecKass (PyHKIUsS, NEPUOJ, YETHAsT U HEYETHas
byHKIMY;

—  omepupoBaThb  MOHATHSMM:  CTEHEHHas,  Jorapupmuyeckas U
noka3aTesibHas QyHKLNU, TPUTOHOMETPUYECKUE (PYHKIINH;

—  OompenensaTh 3HaueHUWE (PYHKIUM [0 3HAUEHUIO aprymMeHTra Ipu
Pa3ITUYHBIX crioco0ax 3aaanus GyHKIINU;

—  CTpOUTH rpaMKU U3YUYEHHBIX (DYHKIIMIA;

— onuceBaTh 1O rpaduKy MU B MOPOCTEHIIMX chydasx Mo ¢dopmyse
NOBEJCHUE U CBOMCTBA (DYHKIIMI, HAXOAUTH MO rpaduKy PyHKUIUNU HAMOOIbIINE U
HauMEHbILINE 3HAYCHMUS;

—  CTpOUTH 3CKM3 Tpaduka (QYHKIHMH, YyAOBICTBOPSIOLIEH NPUBEIECHHOMY
HaOOpy ycioBUi (TPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HAYeHUE (PYHKIUU B
3aJJaHHOM TOYKE, TOUYKH SKCTPEMYMOB, HYJIH (YHKIUH U T.11.);

—  pemiatb ypaBHEHWs, MPOCTEHIINE CHUCTEMBbl YypaBHEHHUH, HCIOJIb3Ys
cBOICTBA ()YHKIMHA U UX TPadUKOB.

B moBceHEeBHOM XU3HU U TIPH U3YUYCHHUH IPYTUX yUEOHBIX MPEAMETOB:

—  OmIpenensaTh IO rpapukaM M HCIOJIb30BATh NIl PELICHUs MPHUKIaJIHBIX
3aJa4 CBOMCTBAa peajbHBIX IIPOLECCOB M 3aBUCUMOCTEH (HauOonbpline U
HaUMEHbBIINE 3HAYEHUS, MNPOMEXKYTKM BO3pacTaHus M YyObIBaHUSA (DyHKIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

—  HMHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW IPaKTHYECKON
CUTYyaINH;

- OmpeAensrh Mo rpadukaM NpoCTEHITNe XapaKTEPUCTUKU MEPUOANUECKUX
IPOLIECCOB B OMOJIOTMM, SKOHOMHUKE, MY3bIKE, PaAHOCBI3U MU Jp. (aMIUIUTY]A,
NEepPUOJ U T.I1.)

dnemenmul MamemamuyecKkozo aHanu3a

—  OmnepupoBarh MOHATUSAMH: MPOU3BOHAS (YHKIIMM B TOUKE, KacaTeabHas
K rpaduky GyHKIUH, TPOU3BOAHAS QYHKIINU;

—  BBIYHCIATH MPOW3BOJAHYIO OJHOYJIEHA, MHOTOYJICHA, KBAPATHOTO KOPHS,
MIPOU3BOIHYIO CYMMBI (hyHKITHIA;

—  BBIYHCIATH HPOW3BOJHBIC AJIEMCHTAPHBIX (QYHKIMA M WX KOMOWHAIWH,
UCIIOJIB3YSI CIIPABOYHBIC MaTCPUAJIBI;

—  HUCCJeNoBaTh B TPOCTEUIIUX Claydasx (PYHKIMA HAa MOHOTOHHOCTD,
HAXOJUTh HAWOOJIbIINE W HAUMEHBIIUE 3HaueHUs (PYHKIUH, CTpPOUTh Tpaduxu
MHOTOWICHOB W TPOCTEHIINX palMOHAIBHBIX (YHKIHA C WMCHOJIb30BaHUEM
amnmapara MaTeMaTHYeCKOTO aHAIn3a.

B moBcenHeBHOM KU3HH U TIPU U3YUCHHUH JIPYTUX YUCOHBIX TIPEIMETOB:

~  pemiath MPUKIATHBIC 337a4i U3 OHMOJIOTHH, (PU3UKHU, XUMHH, SKOHOMUKHU
U APYTHX MPEAMETOB, CBS3aHHBIC C HWCCIICIOBAHHEM XapaKTEPUCTUK pPeaTbHBIX
MIPOIIECCOB, HAXOXKICHUEM HAMOOJBINX M HAUMEHBITUX 3HAYEHWH, CKOPOCTH U
YCKOPCHHUS | T.IL.;

~  HWHTEPHPETUPOBATH MOTYUYECHHBIC PE3yTbTATHI.



Teopuﬂ eepo;lmnocmeﬁ u cmamucmuka, jiocuka u KOM6unam0pul<a

—  OmepupoBaTh  OCHOBHBIMH  OIUCATEIBHBIMH  XapaKTCPUCTUKAMHU
YUCJIOBOTO Halopa: cpeaHee apudmeTuyeckoe, MeauaHa, HauOoJblIee U
HaMCHbIIIEeE 3HAUCHHS,

—  ONepUpOBaTh MOHSATHUSMHU: YACTOTA M BEPOSITHOCTH COOBITUS, CITyYaliHBIN
BBIOOD, OTBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU;

—  BBIYHCIATH BEPOSTHOCTH COOBITHI HA OCHOBE TIOJICYETA YHUCIIA UCXOIOB.

B moBcenHeBHOM KU3HH U TIPU U3YICHUH IPYTUX TPEIMETOB:

—  BBIYUCJIATH WIH OIICHUBATH BEPOSTHOCTH COOBITUI B peabHOU KU3HU;

—  BBIOMPATH MOAXOSIINE METOIBI MMPEJCTaBICHUS U 00PaOOTKH TaHHBIX;

YMETh PeIIaTh HECIOXKHBIC 33a/1a4i HAa MPUMEHEHUE 3aKOHA OOJBIINX YUCEN B
COIIMOJIOTUH, CTPAaxOBaHUH, 37PABOOXPAHCHUM, OOECIEUCHUU OE30MaCHOCTH
HACEJICHUS B YPE3BBIUAMHBIX CUTYAITUIX

T'eomempusn

—  OmnepupoBaTh MOHATHSAMH: TOYKA, MpsMasi, TUIOCKOCTh B MPOCTPAHCTRBE,
NapaJyIeIbHOCTD U MEPIEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH;

—  TPUMEHSATH IS PeIIeHUs 3a7ad reoMeTpudeckue (akThl, €Clu YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOU (hopMme;

—  pemiath 3aJa4d Ha HAXOXKJECHHUE TCOMETPUUYCCKUX BEIUYHH 1O 0Opas3Iam
VT aJITOPUTMaM;

—  jenath (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (UTYD, B
TOM YHCJIE PUCOBATh BUJI CBEPXY, COOKY, CTPOUTH CEUCHUS] MHOTOTPAaHHUKOB;

—  U3BJICKaTh, WHTEPIPETHPOBATH M TMPeoOpa3oBbIBaTh HHPOPMAIHIO O
TEOMETPUYECKUX (PUTYpax, MPECTABICHHYIO HA YepTekKax;

—  TIPUMEHATh TeoMeTpuueckue (akThl JUIsl PEIIeHUs 3a7ad, B TOM YHCIIE
MPEAOIarafoInX HECKOJIBKO IIaroB PEIICHHUSI;

—  ONHUCHIBAaTh B3aUMHOE pPACIOJIOKEHHE TPSMBIX U IUIOCKOCTEH B
POCTPAHCTBE;

—  (dopmynupoBaTh CBOMCTBA U MpU3HAKH (PUTYD;

—  JIOKa3bIBaTh TEOMETPUUYCCKUEC YTBEPIKICHHUS,

—  BIAACTh CTaHAAPTHOW KJIacCHU(UKAIKMEH TPOCTPAHCTBEHHBIX QUTYP
(MMpaMuIbI, PU3MBI, TTAPAIICICTTUIIC/IBI );

—  HaxoIuTh OOBEMBI W IUIONMIAJIA TMOBEPXHOCTEH TCOMETPUUYECKHUX Tl C
npuMeHeHueM Gpopmyi;

—  BBIYHCIIATH PACCTOSHUS U YTJIbI B POCTPAHCTBE.

B moBcenHeBHOM KU3HH U TIPU U3YUYCHHUH IPYTUX TPEIMETOB:

—  HCIIOJIb30BaTh CBOMCTBA IeOMETpUUYECKUX GUTYp IJsl pelieHus 3ajady
MPAKTUIECKOTO XapaKTepa 1 3a/1a4y U3 APYrux o0JiacTel SHAaHUH.

Bexmopuvt u koopounamui ¢ npocmpancmee



—  OmnepupoBaTh MOHATUSAMH JEKapTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEKY
BEKTOPAMHU, CKAIIPHOE ITPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

—  HAaXOOUTh pACCTOSHME MEXIAy JABYMs TOYKAMH, CyMMY BEKTOPOB U
IIPOM3BEACHUE BEKTOpPAa HA YMCIO, YIOJ MEXAY BEKTOpaMM, CKAIAPHOE
IIPOU3BEACHHUE, PACKIAABIBATH BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM;

—  pelarh NpoCTEeHIlNE 3a/1a4u BBEIEHUEM BEKTOPHOI0 Oasuca.

(I)OprI 1 ME€TOAbI OIICHUBAHUSA

B pe3yijibTare arreCrauu II0 yqe6H017I AUCHUINIMHEC OCYHICCTBIIACTCA
KOMIUICKCHAA IMIPOBCPKaA CICAYIOIINX 3HAHUU U YMeHHﬁ:

OL;QHKCZ 3a npakmuveckoe 3anAanmue

OueHka «OTJIIMYHO» CTAaBUTCS B TOM CJIy4yae, €ClIU: M3JI0KEHUE MOJIyYEHHBIX
3HaHUU B MUCBMEHHOU (popMe IOJIHOE, B COOTBETCTBUU C TPEOOBAHUSIMH yUEOHON
IporpaMMbl; 00OCHOBAHHOCTb JEHCTBHM, (POpMYyIHPOBKA BHIBOAOB U 0000ILIEHUH;
IPAaBWJIBHOCTh MOJYYEHHBIX PE3ylbTaTOB, OTCYTCTBUE BBIYUCIUTEIBHBIX OMINOOK;
OpraHu3anus COOCTBEHHOU EATEIbHOCTH, CAMOCTOSTEIbHOE TPUMEHEHNE 3HAHU
B MPAKTUYECKOM IESTeNbHOCTH, BBIOJHEHUE 33JaHUN KaK BOCIPOHU3BOJSILETO,
TaK ¥ TBOPUYECKOT'O XapaKTepa;

OneHka «XOpOIIO» CTAaBUTCSA, €CITU H3JIOKEHHWE TOJYYEHHBIX 3HAHWHA B
NUCBMEHHOM (OopMe TOJHOE, B COOTBETCTBHUM C TpeOOBaHUSMHU y4eOHOMH
IpOrpaMMbl; 0OOCHOBAHHOCTh JIEHCTBUIN, HETOYHOCTH B (DOPMYITHPOBKE BHIBOJIOB;
JIOTTYCKAIOTCA ~ OT/ENbHBIC HE3HAUMTEIbHBIC BBIUUCIUTEIbHBIC OIIMOKH, B
OpraHu3allid MPAKTUYECKOM M CaMOCTOSITEIbHOM JEATEIbHOCTH BO3MOXHA
HeOOoJIbIIasi TOMOIIb MPETNo/1aBaTeNs;

OneHka «ya0BJIETBOPUTENIBHO» CTABUTCS, €CIH M3J0XKEHUE IOJyYEHHBIX
3HaHUU HEMOJHOE, OJHAKO 3TO HE HPEMATCTBYET OCBOCHUIO MOCIEAYIOIIEro
IpOrpaMMHOr0 MaTepuaja; JOIYyCKaloTCs OTIENbHbIE CYIIECTBEHHBbIE OIIMOKH,
UCIPAaBIsiEMble C TIOMOIIBIO MPENOAABATENs; HMMEIOTCS 3aTpyIHEHUs Ipu
00OCHOBaHMU  JAEWCTBUA W (OPMYJIHPOBKE  BBIBOJOB;  HEJOCTATOYHAs
CaMOCTOSITENIFHOCTh B TPAKTHMUYECKON JEATENIbHOCTH U BBIMOJIHEHUU 3aJaHHM
BOCTIPOM3BOJISILIETO XapaKTepa,

OueHka «HEYIOBJIETBOPUTEIBHO» CTAaBUTCSI B TOM Cllydae, W3JI0OKEHUE
y4eOHOro Marepuajia HeMoJgHOe, OECCUCTEeMHOE, HWMEIOTCA CYIIECTBEHHbIC
OLIMOKH, KOTOpBIC YYallUWCA HE B COCTOSIHMM HUCIPABUTH JaXK€ C TOMOIIBIO
npernojaBaresnsi; HEyMEHHE MPOU3BOJUTH MPOCTEHIIMe ONepaluy CHUHTE3a U
aHanu3a, JAenaTb OO0OOIIEHHS W BBIBOJbI, OPraHU30BHIBATH NPAKTUYECKYIO U
CaMOCTOSITENIbHYIO JI€ATEIbHOCTD;

Oyenka ymeHull peuiams 3a0a4u



Onenka "0TIIMYHO" CTaBUTCS B TOM CIIy4ae, €CIIU: B JOTHYECKOM PACCYKICHUN
Y PELICHUH HET OLIMOOK, 3a]ja4a pelieHa paluoHaIbHBIM CIIOCOO0M;

OneHka «XOpoILIO» CTaBUTCS, €CJIM B JIOTUYECKOM PACCYKIEHUU U PEIICHUU
HET CYIIECTBEHHBIX OLIMOOK, HO 33/1aua pelieHa HepaluOHaIbHBIM CIIOCOOOM WJTU
JIOTYIIIEHO HE 00JIee IByX HECYILECTBEHHBIX OLINOOK;

OneHka «yAOBJIETBOPUTENIBHO» CTaBUTCSA, €CIU B JOTMYECKOM PACCYKICHUU
HET CYIIECTBEHHBIX OLIMOOK, HO JOMNYIIE€HAa CYLIECTBEHHas OIInOKa B
MaTEMaTUYECKHUX PACUETaX;

OneHka «HEYIOBIETBOPUTEIBHO» CTABUTCS B TOM ClIydae, €CIM HMEKOTCS
CYLIECTBEHHbIE OLUTMOKH B JIOTHYECKOM PACCYX ACHUU U B PELLICHUH;

Oyenka npu npogedeHuy KOHMPOJIbHLIX pabom

Onenka "OTAMYHO" CTaBUTCSI B TOM Ciy4ae, eciu: paboTa BBINOJIHEHA
MOJIHOCTHIO; B JIOTHUECKUX PACCYKJIEHUAX U 000CHOBAHUU PEIICHUS HET MPOOETOB
U OmUOOK; B PEIICHMH HET MaTeMaTUYeCKHX OImMUOOK (BO3MOXKHA OJHA
HETOYHOCTh, OIHCKA, HE SBIISIONIASCS CJICICTBHEM HE3HAHUS WU HETIOHMMAaHUS
y4e0HOTO MaTepuaa);

OueHka «XOpOIIO» CTaBUTCS, €CIH. padoTa BBINOJIHEHA IOJHOCTBIO, HO
O00OOCHOBaHMSI IIIarOB PEIICHUS HEAOCTaTOYHBI (€clid ymMeHue OOOCHOBBIBATh
paccyXJeHusl He SBISETCA CHEUUATbHBIM O0BEKTOM MPOBEPKH); NOIMYIIEHA OJHA
omuOKa WJIM JBa — TPU HEJOUeTa B BBIKIAJIKAaX, PUCYHKaxX, 4epTekax WU
rpadukax (ecaum 5TU BHABI PabOTHl HE SABJSUIUCH CHEHUAIBHBIM OOBEKTOM
IIPOBEPKH);

OueHka «yJIOBJIETBOPUTEIBLHO» CTaBUTCS, €CIU: JOMYIIEHbl Ooyiee OJIHOMN
omMOKM WM OoJjiee NBYX — TpEX HEI0YETOB B BBIKJIAJKaX, 4YepTekKax WIH
rpadukax, HO oOydYarouIuiicss BiaxeeT O00sA3aTeNbHBIMU  YMEHUSIMH  TIO
IIPOBEPSIEMOM TEME;

OreHKa «HEYIOBJICTBOPUTEIHHO» CTABUTCS B TOM Clydae, €CIU. WMEIOTCS
CYIIECTBEHHbIC ONIMOKM, TMOKAa3aBIIME, 4YTO OOydarouuics HE BIAJEeT
00s13aTEIbHBIMUA YMEHUSIMU 110 TAHHOW TEME B TIOJTHOW MEPE;

Oyenka 3a ycmuulil omeem

Ouenka "OTnWYHO" CTaBUTCA B TOM Clly4yae, €CJIH: IIOJHO PacKpbITO
coJiep)kKaHNe MaTtepuana B 00beMe MpeTyCMOTPEHHOM MPOrpaMMOi M YI€OHUKOM;
U3JIOKEH Marepuall TPaMOTHBIM S3bIKOM B  OMNPEACICHHON  JIOTUYECKOU
MOCJIE0BAaTEILHOCTH, TOYHO WCIOJIB3Yysl MAaTeMaTUYECKyl0 TEPMHUHOJIOTHIO U
CUMBOJIMKY;  MpPAaBUJIBHO  BBINOJHEHb  PUCYHKH,  4YEpTEXH,  rpaduky,
COIYTCTBYIOLIME OTBETY; IOKA3aHO YMEHHE WJUIIOCTPUPOBATH TEOPETHUECKUE
MOJIOKEHHUS] KOHKPETHBIMU TPUMEpPaMH; MPOJEMOHCTPUPOBAHO YCBOCHHUE paHee
U3YYEHHBIX COIYTCTBYIOIIUX BOIPOCOB, C(HOPMUPOBAHHOCTh U YCTOWYUBOCTH
UCIOJIb3yEeMbIX TIpU 00pabOTKEe YMEHUN M HABBIKOB; OTBETHI CAMOCTOSTEILHO 0€3
HABOJSIIMX BOIIPOCOB IMpENoAaBaTeis; BOZMOXKHBI OJJHA — JIB€ HETOYHOCTH MpHU
OCBEUICHWHU BTOPOCTENEHHBIX BOIMPOCOB WM B  BBIKIAJKaX, KOTOpHIE
OOyYarOIIMIICS JIETKO UCIIPABUII 0 3aMEYaHUIO TPETIOIaBaTelIs;



OueHka «XOpomIo» CTAaBUTCS, €CIU: OTBET YJIOBJIETBOPAET B OCHOBHOM
TpeOOBaHMSIM HA OIEHKY "OTIMYHO",HOMPUAITOM HMMEET OJWH W3 HEIOCTAaTKOB: B
W3JI0KEHUU JOMYIEeHbl HEOOJbIMe MpoOesbl, HE MCKAa3UBIINE MaTeMaTUYECKOe
COJIEp>KaHUE OTBETA; JOMYIIEHBI OJWH — JIBA HEAOUYETA MIPU OCBEIICHUU OCHOBHOTO
COJIEp>KaHUsI OTBETA, MCIPABJICHHBIC MO 3aMEYAHUIO MPENOAABATEINS; TOMYIICHbI
omnOKa uiau OoJee ABYX HEJO0UYETOB MPHU OCBEIIEHUH BTOPOCTEIEHHBIX BOIPOCOB
WJIM BBIKJIAJIKaX, JIETKO UCIIPABIICHHBIE 110 3aMEYaHUIO MPENo1aBaTes;

Ouenka «YJIOBIIETBOPUTEIBHO CTaBUTCH, eCIIu: HEIIOJIHO 151
HEMOCJIEIOBATEILHO PACKPBITO COJEPKaHME MaTepuaia, HO TMOoKa3aHo oOlee
IIOHHMMAHHUE BONPOCA W NPOJAEMOHCTPUPOBAHBI YMEHUSA, JOCTATOYHBIE A
JAJbHEMIIEr0 YCBOEHHUSI MaTepualia, HMMEIUCh 3aTPYAHEHHS WIM JIOIMYIICHBI
OIMOKK B  OMNPEIEICHUH  TMOHSATUH, HCMIOJb30BAHUM  MATEMATHYECKOMN
TEPMHUHOJIOTHH, YEPTEkKax, BBIKIAJKAX, HCIPABICHHBIC TMOCJIE HECKOIbKUX
HAaBOJAIIMX BOMNPOCOB IMpenojaBaTelsid; oOOydJarouuics He CHOpaBWiCS C
MIPUMEHECHUE TEOPUM B HOBOM CHUTyallUM NPU BBIIIOJHEHUU IPAKTUYECKOTO
3aJIaHus, HO BBITIOJIHWII 3aJlaHusl 00S3aTE€IbHOTO YPOBHSI CJIOKHOCTU IO JAHHOU
TeMe; TpU 3HAHUM TEOPETHYECKOTr0 MaTepuayia BbISIBJIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHHUN U HABBIKOB

OueHka «HEeyJOBJIETBOPUTEIBHO» CTABUTCS B TOM CIIy4ae, €CIM HE PACKPBITO
OCHOBHOE cojJiepKaHue Yy4uyeOHOro MaTepualia; OOHapyKEHO HE3HAHUE WIH
HEMOHMMaHue Ooibliel WM Haumboliee Ba)XKHOW YacTW y4eOHOro marepuana;
JOMYIIEHbl ~ OMIMOKKM B OMNpENEJICHUU  TOHITHH, TPU  HCIOIH30BAHUU
MaTEMaTUYECKOH TEPMHUHOJIOTHH, B PHUCYHKaX, dYepTekax Wiu rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE MCIPABJIEHBI IMMOCJIE€ HECKOJBKUX HABOMSIIMX BOMPOCAX
MIPEIOIaBaTENA.



KOHTpOJ]bHO — OICHOYHbBIC CpeACTBa

Hpa;cmuttecxoe 3arAamue

KOOpI[I/IHaT])I N BEKTOPbLI

llpaxmuueckas paboma Ne 1. «/leticmsus ¢ sekmopamuy

1.

Hannure:

JlaHbI BEKTOpPBHI:

a) CyMMY BEKTOPOB TIOJIb3YSCh MPAaBHJIAMH TPEYTOJIbHUKA U TIapaJljIeIOrpaMMa;
0) pa3HOCTbh BEKTOPOB;
B) BBITIOJTHUTh YMHOKEHHE KaKI0T0 BeKTopa Ha yucia 2; -3; 0,5;

2
3
4.
5

[TocTpoiiTe CyMMy BEKTOPOB, MOJIb3YSICh MPABHIIOM MHOTOYTOJIbHUKA
Haiinmute cymMmMy BEeKTOpPOB, OJIb3YSICh MPABUIIOM Napalijiesienuie1a

Ynpocture Boipaxxenne AC+ MK+ KD+ CD+ DA+ DM .
JHan pom6 ABCD, cropona kotoporo paBHa 5 cM, a auaronainb AC paBHa

8 cM, HaIUTE IJIMHY BEKTOPA BD .

IIpakmuueckas paboma Ne 2. « Ckansapnoe npouszgedeHue 8eKnmopos

1.

gk ow

~N o

Onpe/iesuTe KOOPAUHATH BeKTOpa d, ecii @ = 21 — ] + 3k.

Halimure KOOpAMHATEI BeKTopa d + B, ecmn a{—2;1;—5}u I;{Z; 3; —1}.
HaiiznTe KOOpAMHATEI BEKTOpa d — I;, ecmm a{—2;3;0} n B{—4; 0; 2}.
Haiinure KoopauHatel BekTopa 3d, eciu d{—1; 2; —4}.

Haitnute koopiMHATHI CEpeIMHbI OTpe3ka AB, eciu

A(—3;4;3),B(1; —2; 2).

Brlunciure 1inMHy BeKTOopa d, ecin ero koopaunartsl {—3; 4; 0.
Haitaure paccrostnue mexay Toukamu A v B, ecnu
A(—1;2;-2),B(—1;3;4).

HaliinTe KOOpAMHATELI BEKTOPA, IPOTHUBOIIOIOKHOTO JaHHOMY BEKTOPY
a{—3;4;5}.

HaliznTe KOOpAMHATHI BEKTOpa 1M1 , eciu M. = 3d — 21_5, rae d{1; 2; 6},
b{—1;3;1}.

10.Haitnure nivHy BEeKTOpa W, ecmu M(—1;2;3),N(—1;—-2; —4).

—_—
11.HaiiauTe koopauHaThl BekTopa MN, eciii KOOpAMHATHI €r0 Havalia

M(2;3; —1) u xonma N(—2; 1; 0).

12.Hatigute paccrosiaue mexay Toukoir N (—4; 3; 5) 1 HagaioM KOOpIMHAT.
13.13BecTHO, uTO Touka C — cepeanHa orpeska AB, HaliluTe KOOPAUHATHI

TOYKHU B, eciu u3BecTHO, uTo Touka A(2; —2;0), a rouka C(0; 3; 1).

14.Haiinute nepumetp Tpeyronsuuka ABC, ecniu A(1; 1; —2), B(1;4; 1),

C(5;1;0).

Yucuaa u BbIpaKeHus



IIpakmuueckas paboma Ne 3 «/leticmeusi co cmeneHsaMU U KOPHAMUY

1. Beruucnurs:

a) 2‘{/_1+ ~125+8/;

6) 3167,

2. YTIpOCTHUTH:
11
a) a?-a%

B) (ch : cfg :

3. Cokpatuth ApOOb:
1

x —5x2 .
a) T X
x2 -5
1
a’ -4
§) )
) a-16

4. PemuTh ypaBHEHHE:

a) 8l'= J3
6) 252x+l — 573xfl .
5. Hailitu 3HaueHue MPOU3BEACHUS:

‘{/6+m-‘{/6—\/2_0 .

6. Ynpoctutb BeIpakeHHE:

1
a 6%° 36™°
05,05 T 05 05 | 05 05 -
a +6 a” +e6 a’”—e

lIpaxmuueckas paboma Ne 4. « Ceoticmea o2capughmos»

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

2. Haiigute X, ecnu log x = 4loga + 2log b* — log 2c.



3. UsBectHo, uTO logg 42 = b, naiinute logg 7.

4. VYmhpoctutre BBIpAXEHUE, TOJIb3YSICh OCHOBHBIM JIOTapU(PMHUUECKUM

TOXKICCTBOM
810g8 0,5 4log2 6 101g 5-2

5. TIlponorapudmupyiite no ocaoBanuio 10 (a>0, b>0)
x = a?b3.

OCHOBBI TPMTOHOMETPHH.

Hpakmuqecmzﬂ pa60ma No 5. «Onpeaeﬂenue CUHycda, KOCuUHyca u maHeceHca
yeaa)

Bapuanr |

1.[3] Han npamoyroneHsiii TpeyroapEuk MNK, ZN = 90°. Haiitn
CHHYC, KOCHHYC M TaHreHc yrjoB M u K, ecim KN =6 cm,
KM =10 cm.

Haiitu Bce yryibl, Ha KOTOpPBIe HYXHO IMOBepHYTh Touky P (1; 0), uro-
OB MOAYy4YHUTh TOYKY A (2—3).

2.[3] A(1; 0). 3.@A(—§; %)

N306pa3uTh HAa eAMHUYHON OKPYKHOCTH TOYKH, IIOJYYEHHEIEe NOBO-
porom Touku P(1; 0) Ha yroa o (4—6).

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

HUcnonp3ysa KanbKyaAATOp, HAHTH KOOPAMHATHI TOYKH €JUHUYHOH
OKPYXKHOCTH, IIOJy4eHHO# moBoporom Touku P(1; 0) Ha yroma
(7—9).

7.[2] o = 36°. 8.[2] o = 2,2n. 9.[2] a = 3,1.

3anpncaThe Bce yrabl M3 npomexkyrtka [-2m; 2m], Ha KOTOphIe HYXH0
noBepHYTh Touky P (1; 0), uTo6bl monyuute Touky P, (10—12).

10. [4] sino = ? 11.|1]cosa=—%. 12. [4] sina=—§.

CpaBHuThb uncia (13—14).

13. @ sinl1,3 u sinl1,5. 14. |'§| cos2 u cos2,4.
Haiitu sHaueHue BeIpaykeHusa (15—18).

15. [4] sin%+cos%. 16.@003(—n)—sin3?n.
17.@sin%+cos(—%). 18.@sin(—%)+cos%.

IIpakmuueckas paboma Ne 6. «¥Ynpowenue mpuconomempuieckux
BLIPANCEHUU»




=

YpocTuTh 10 YUCIOBOIO OTBETA
7cos’a -5
7sina -2
YHOpocTuTh 10 YMCIOBOTO OTBETA
tga _1—ctg2a

1-t9°a  ciga
Bperaucnurts

[(1+tg13°)2 +(1-tg13°) J cos’13’
Borunciuts
. 7T 23T . L,brm I

SN —+C0S™ —+SIN" —+C0S™ —

8 8 8

Boerunciuts

cos (Zarctg (—1)+ 2arcsin (— %D
Boerunciuts

arcsin % —alrcCcos (—g} +arctg (—\/é)

IIpakmuueckas paboma Ne 7. @opmyavl CloHCeHUs U O8OUHO20 V2IA»

BapuaHr |

BoruucsinTe 6€3 IMOMOINM TaGMI 1 MHKpOKalabKyaaTopa (1—5).
1.{1] sin42°30' cos 47°30’ + sin47°30’ cos 42°30’.
2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] sinz—n c::osiv—cosz—1t sin =
5 15 5 15 T, o T
g+t g5
4.@cos4—ncos5—n+ sin4—1c sin5—n. 5.@M.
9 18 9 18 1— tg % 4o
- tg— tg_
8 8
6.
Haiitu sin 20, ecau 90° < o < 180°, sina = %

A
7. YOIPOCTUTH BBIPAKEHHUE:

cos? 20 + 4sin? o cos2q.
1+ cos2a + sin2a
cosO + sinoa )

HpaxmuquKaﬂ pa60ma No 8. ((CDODMV./Zbl npueedeﬂuﬂ




BriusesinTe ¢ nmomoIneio opmys npusegeHus (1—2).

1.[2] cos 315° + sin 210° + tg 420°.
. 137 11xn 11n
2.{3| sin == — cos ——= + ctg ——.
@ 6 6 € 4
3.[4] OnpemenuTh 3HAK YMCIOBOTO BHIPAXKEHUS
sin100° 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(i— a)
2 5
7"

~.[6]

IpH O =
cos(ox — m)+ sin(%— a)

sin(-l—.‘:)—ri—a) + cos(7Tm + )
2 5n
%

8.[6]

opu o =
cos(llTn+ cx) — sin(a — &)

DOyHKUUHA

Ipakmuueckas  _paboma Ne 9.  «Cmenennas, nokazameivbHas
nocapupmuyeckas QyHKYuu

5
1. N300pa3uthb 3cku3 rpadguka GyHkauu y =X .
a)  Ykasarp 00yacTh OmpeesieHus] © MHOXKECTBO 3HAUYCHUH (PyHKITUH.
b)  BblsicHHTH, Ha KaKHX POMEXKYTKaX (QYHKIUS yOBIBACT.

c)  CpaBHutbh ymcna Y = (3, 2)_5 u.y= (3x/§ )_5 :

2. Haiitu dyHkimro, obparayio pyskimn Y = —2X+1; ykasars eé o6nacts

OTIPEJICIICHHS] 1 MHOKECTBO 3HAYCHUH.
3. Kaxkas yHnkius siBnsieTcs Bo3pacraromiei?

a) y=0,2"
) ¥=3%
5y
c) V= (E)
q y=2"

4. Haiigure o6nacth 3Hauenus Gynkuun y =3 —6.
) (—o0j+0)



c [— 6;+oo)
d)) (~6;+00)

5. Ompenenure HauOOJIbILIEE U3 YUCEN.
bl
a) 4
4)‘1
b; (3
C 1
5
d) ‘J
3

: -4 -5 . -8 . 1. 2\73 2
6. CpaBaute uncna: a) 5,6 *u 567> ; 0) (1 ;) ul; B) (E) 5| (5) :

7. Halinure KOOpaAUHATHI TOYEK IepeceueHus rpadukoB GyHKIMNA V = 4% u
bi| pa p P YHKIMHA Y

1
y=3-

8. Cpasuuts log;31 u log;30,9.
9. CpaBuuTh ¢ Hynem uucio log, 3.

IIpakmuueckas paboma Nel0 « Tpuconomempuueckue @GyHKyuu»

1. Haiitu ob6mnacts onpeneneHus QyHKIUM:

Bapwuanr 1 Bapwuanr 2 Bapmuanr 3 Bapuant 4
2X .
y = Sin X + tgx y:23inx—1 Yy =+/COSX y =+/SINX

y=2sin°x y=SiNX+X , _ 42, 14C0X y=cosx~1
2

2. Haiitu MHOXECTBO 3HAUCHUI (PYHKITUU:
y=1-2sinx V= 3—2sin X y=2cosx+5) =3sinx+4

y=1-2sin’x y=2c0s*X—1 y =3-2sin°X y = 2€08° X +5

3. BbIsICHUTD, IBIIAETCS U AaHHAs QYHKUMA YETHOW UM HEYETHOM:
y=sinx—x*y=x>-sinx y = (1-cos’x) y =sin®x

1-cosx

1+cosx

y=x2+00SX ¥ =COSTX y=2c0s*X+5y=

4. TToctpoiite rpaduk GyHKIINN:
y=3-2cosx ¥ =SINX+1y=2sinXx+1y=3cosx-2



YpaBHeHUS U HEPABEHCTBA

IIpakmuueckas paboma Ne 11. « Uppayuonanvnvie ypagnenus»

Pemute ypaBHenue (1—12).

1.4 Vx+3 =J5- «x. 2. [4]V1-x=x+1.
3.4 Vx+11=x-1. 4.[4) Vx2 + x+ 4= 4.

5. 6] V2x+1-Jx =1. 6.5]Vv5—x -5+ x =2.
7.56]Vver—-2+J/x+6 = 4. 8.[5] vV2x+5-Jx+6=1.
9.(5] V15- x + /3 - x = 6.

10.[6] Vv5x -3 - V/2x-1=.3x- 2.

IIpaxmuueckas paboma Ne 12 «Ilokazamenvhbie ypasHeHus U HEPABEHCIEA»

1. Vkazarp MNPOMEXYTOK, KOTOPOMY MPUHAMICKUT KOPEHb YpaBHEHUS

0,4x-2
(A"

a) - 4.-2]
b) (- 2,0]
c) (2:4]
d) (0,2]

2. YkazaTb NPOMEXKYTOK, KOTOpPOMY TMPUHAAJC)KHUT KOPEHb YpaBHEHUS:
1

3 2.3%1=1

a [_4;_2]
bg (-2;-1)
c [_ 1;'3]
dg (1;2)

3. VYkazaThb TPOMEXYTOK, KOTOPOMY NPHUHAIICKHUT KOPEHb YpPaBHECHHS:

5*.2*=0,017

a [0;3]
b; (-1;1)
o) 33
d; (-2;0)
4.  Pemmute ypaBHEeHUE. B oTBeTe yKaKuTE MEHbIIUN KOPEHb!
6X2 22
32 - 685"

5. Pemwmre ypaBHEHUE:



7.5 -5 =2.57

VYKkazaTh MPOMEXKYTOK, KOTOPOMY NPHHAAJCKHUT KOPEHb YpPaBHEHHS:

6. Pemmrte ypaBHEHUE:
x-1 X+1
HRUR
7.  Pemmurte ypaBHEHUE:
3-x x-1
6 —(%) +36 2 =246
8.
5X+2 _X2 .5X :0
a) [-25-10]
b) [— 50!
c) [0;2]
dy 1510],
9. Pemmre ypaBHEHUE:

32X+5 _ 22X+7 + 32X+4 _ 22X+4 — O

10. Pemmure ypaBHEHUE:!

3> -2.3*-3=0

Ilpakmuueckass paboma Ne 13

HepaeeHncmea)

Pemnre ypaBHeHUS:

1.

2.
3.

1
Iog(7_x)5 2— £ 0
log, x+log, 9=3
2log, x* =log3 x+3
logs logs x

X %% = > log, 14

log,, (2+10g, (3+x))=0

log, (2x* +5x+6) =g 100

Ig(x2—3x)—lgx4—_)(3=0

«Jlocapugpmuueckue

ypasHeHus

u



log,—log, y=0

Pemmts cucreMy ypaBHEHHMI: {Iog ,+log, y=1

IIpakmuueckas paboma Ne 14. «[Ipocmetiwuue mpuconomempuyeckue YPasHeHusLy

1. Bemuucnure:

arccos 3/2—5 - arccos ( _1 } 2arccos 1 + 3 arccosO.
2
arcsin (—1). 2arcsin ( —?] - g arcsin 0.

2. Pemure ypaBHeHUE:

cos x=0,7; cosg =0; 2cos2x =/2; §COSf = %
sin x =0,35; sinZ = 1; 2sin3x = —1; loin = V2
2 2 3 4

tgx=5; tg4x=1; tggz—\@.

IIpakmuueckas paboma Ne 15. « Tpuconomempuueckue ypagHeHus

1. TIlpuBegute ypaBHEHUE K KBaJpaTHOMY OTHOCUTEIBHO OAHOU U3
TPUTOHOMETPUUECKUX (DYHKIIUN U HAWTU €T0 KOPHHU:

sin?x = 1.
2sin?x + sinx — 3=0.

2sin®?x + 3cosx = 0.

2. Pemure ypaBHeHHE, pa3I0KUB HA MHOKUTEIH €T0 JIEBYIO YaCTh:
sinx — sin3x = 0.\

3tg2x—J/3tgx =0.

3. Pemmre omHOpOAHOE YpaBHEHHE:

sinx —cosx =0.
sin?x — 3cos?2x + 2sinx cosx = 0.

Ilpakmuueckas paboma Ne 16. « Umozosasi paboma 3a 1 cemecmpy




1. Bwiyucaume LZ +2

V144

2. Bwiuucnume W

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

4. Boruucnume 10g; 2,5+10g; 50,

5. Pewume ypasnenue \2X+8 =X.

6. Pewume nepasencmeo 6°*° < 216,

7. Pewume ypasHnenue Iog% (Xz —-3x)=-1,

8. Vkaoscume zpagux ¢ynxyuu Y =109, X .

9. Vkaoicume, kakue uz ciedyiowux GyHKYyuil A81s10Mcst 603PACMAOWUMU.
1
a)y=(V2)*; 0 y=logix; B)y=()*; r)y=logayx.



10. Haiioume obracmo onpedenenus gynxyuu y=logs(9 — x?)

11. CpaBHute uncna: a) Gju(i)ﬁ

6) 23u 3.

2 cemecTp

JIeMeHThI MATEMAaTHUYECKOI0 aHAJIn3a

Lpaxmuueckas paboma Ne 17 « Boluucienue npouzeooHuIxX»

1. Haiitu cooTBeTcTBUE MEXAY (PYHKIIMEN U €€ MPOU3BOJHOM.
1. 2. 3. 4. S. 6.
C | Jx ¥ 1 1 1
sin? x 1_y2 | 1+X%°
7. 8. 9. 10. 11. 12.
X arcsinx | gX sin x 1 a*Ina
1-x°
13. 14. 15. 16. 17. 18.
Xn tgx Ig X COS X L arccos x
2/x
19. 20. 21. 22, 23. 24,
1 1 1 4+ | nx"?t |log,x | -—sinx
xIn10 X
25. 26. 27. 28. 29. 30.
arcetgx | 1 0 1 arctgx 1
1+ x? cos” X X
31. 32. 33. 34. 35. 36.
cosx | Inx ctgx | _1 p! 1
xIna x?
2.  ComnocrtaBbTe QyHKIUU €€ TPOU3BOAHYIO.
[IponsBoiHas
PyHKuus % 2x -2 COSXSinX cos(x+2)
X2+ 1
sin( x + 2)
Inx
cOS’X
3.  Bwruucnure npou3BoaHy0 QyHKINU:




7 5
Xooy=x® y=2 y=7x: y=x+5

y:

7 ! 10’
y=+x; y=4xX'+3; y=6Jx+4; y=3x +T y:X—?L
3l a4 y=——
y—\/X_, y=xT ¥=oos v = \/7
4.  BprumcnuTe Npou3BOAHYIO (DYHKITHH:

_ 2x-3
2) ~ 3-2x

4
) (5-2x)°

1
9 YT5x

5. Beruuciaure 3Haenue mponssoanoil dyrkmun Y = 2X-INX—=X-IN49 ppy

a 0 B r
13 15
0 7 2 7

6. BbruucauTe NPOU3BOAHYIO CIOXKHONU (DYHKIIMH
y =sin’ x-log, 5x

Llpaxmuueckas paboma Ne 18 «leomempuueckuii u Gusuueckuii cmvicl
NPOU3BOOHOU»

1. Vrnosoii  ko3dduimmeHT  kacaTenbHOW K rpaguky  GyHKUUAU
1 o
f(x)= 3 x3 - 2x B TOUKe ¢ abemmccoil X =1 paBeH:

a) -1,
2,

0 -22;

6) 1;

1
F) 5
2.  VYriooBo  kodpduuumeHt  kacareabHOM K rpaduky  QYyHKIHH
¥=2C0S2x—SIN4x g rouke ¢ abeumccoii X =% paBeH:
a) 8;
0) 2;

8) —2;
r)0



3. Haiitn Tanrenc yrma HakJIOHAa KacaTelbHOW K Tpaduky GyHKIUU
y =X’ —1 B Touke X,=3.

4. Jana ¢ynxkums f(x)=5+4x—3x°. Haiiure KOOpAMHATH TOUKH €&
rpaduka, B KOTOpO# yrioBoi KO3DPUIIMEHT KacaTeIbHON K HEMY PaBEH -O.

5. K ¢yukuun Y =2SIN X+ 3COS X nposesieHs! KacaTelnbHBE B TOYKAaX C

T
abcuuccamu X; = 5 Hx, = 3?” . SIBIIAIOTCA M 3TH KacaTeNbHBIE NapauIeIbHBIMU

IPSAMBIMH?
6. Halimute  yrom  Mexay  KacaTenpHOM K rpaduky  (yHKUIUH

2
f(X)=Xx" —2X+5 B Touke ¢ abermccoit X, = > M OCbI0 abCIHCe.

/. HailTu MTHOBEHHYIO CKOPOCTh MATE€pHUAIbHOM TOYKH IABUKYLIEHCA MO
3 2
3aKOHY S(t)z 2t° +3t° —6t—1 B MomeHT BpeMenH t = 2

8. KacarensHas k rpaduxy dynxumn f (x)=—2x° —12x* — 23x -8 o6pasyer ¢

TIOJIOKHTENBHBIM HampaBienueM ocu abcruce yron 45°. Halinure KoopauHATBI
TOYKH KaCaHHs.

2
9. KacarensHas k rpaduxy pyskimu Y =(X—1)"X napamnensna ocuOx, HO
HE cOBNaJaeT ¢ Her. Haiaure KoopIMHATHI TOUKH KaCaHUs.

a 0 B r

G2 | 64 | 33 | G

Ipakmuueckas paboma Ne 19 «Hccneoosanue Gyukyuu ¢ nomouwpio
NPOU3BOOHOU Y.

1. ®ysknus y=f(x) 3agana rpadpukom. YKaxuTe:
a) o0sacTh onpeneneHus QyHKINH;
0) npu kakux 3HaueHusX x f(x)<-2;
B) IPOMEKYTKU BO3PACTAHUSA U TPOMEKYTKH YOBIBAaHUS (QYyHKIINU;
') B KAKUX TOYKaX rpaduka KacarelbHbIE K HEMY MapaijiesIbHbl OCH a0CLUCC;
1) HauOoJIbllIee U HAaUMEHbIIee 3HaYeHUsT (PYHKIIUH.

.l

[ ]y}

/

B

‘1_;’]

Ealaehal

2. Iloctpoiite rpaduku QyHKIHMA




y=x3+6x%+9x ; y=4/x-xX.

Ilpakmuueckas paboma Ne 20 «I[locmpoenue epadhuxos hynkuuily

Jana pynkuus y = f(x) = x3—3 —x%—3x+4.
1) Toctpotite rpaduk dynkun y = f(X).
2) Ckoiabko KopHel umeet ypaBaenue f(X) = a, ae [—5 ;5 %]
3) IMocrpoiite rpaduk pyukuuu Yy = - f(X).

Lpaxmuueckas paboma Ne 21 «Bvluucienue unmezpanosy

9

2 73 1 3146
(345 U (— 4 6376 )y
I X j 4x-1 cos®3x
15 3 . 7/.4 5 83+Jx+1, ¢ dx
- — . 7d S [ —
J(x x5+ x* X3 ), (I) x+1 x’}[x(‘|+lnx)
4
[ COSX g [x%5" dx;
3 —sin? x

Ilpakmuueckas _paboma Noe 22 «Bwiuucnenue naowaoei ¢ nomoubio
UHME2PANos»

HatinuTe utomans Gurypsl, OorpaHUYCHHON TUHUSMHA .

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

ok D

CraTucTHKa M TEOPHS BEPOATHOCTEH, KOMOMHATOPHKA

HDaKmu'{€CKCl}Z pa60ma No 23 «HepecmaHoeku, pasmeweHusl U CouemaHnus»»
Bvibepume 00uH u3 6apuUaHmos omeema u 3aHecume €20 6 IUCHOK C pe3yNbmamamu.
1.CoueTanusAMH Ha3bIBAIOTCA TAKHe COeNHHEHHs, KOTOPBIE COCTOSAT U3:
1)OgEEX ¥ TeX K& N 3IeMEHTOB H OTIMYAOTCS JAPYr OT Apyra TOIBKO MHOPSIKOM HX
PaCIIONIOKEHHS.
2) n 3I€MEHTOB, B3ATHIX X JaHHBIX M Pa3IMYHBIX 3JIEMEHTOB, B KOTOPHIE OTIHYAOTCS APYT OT
npyra 1u00 CaMHMHE 3TeMEHTaMH, THO0 IMOPSAIKOM HX PacIOTIOKEHHUS.
3) n TEMEHTOB, B3ATHIX U3 JAHHBIX M Pa3IMYHBIX JIEMEHTOB, X KOTOPBIC OTIMYAIOTCS APYT OT
Ipyra 10 KpaifHel Mepe OIHHM 3JIEMEHTOM.




2.Pasmermenus 0003HAYAOTCH:

1) Py 2)Cn 3) A
3.Ko1149ecTBO MePECTAHOBOK HAXOAUTCs 1o Gopmy.Jie:
m! ' m!
Domom 28 3) o

4.C2%,CY Cg-— 3TO:

1)BuroMuansHbIe K03GGHIHAEHTEL.

2)Tabnuia 3HaueHnil GUHOMHAIBHBIX K03 QUIHEHTOB.
3)dDopMmyna I pa3ioKEHUs CTEIIEHH ABYYICHA.

IIpakmuueckas paboma Ne24 «Beposmnocmuy

1. CxonbkumMu crioco0amMu MOKHO BBIOpaTh B rpymnme U3 25 CTyAEHTOB TpeX
YeJIOBEK Ha TOPOACKYI0 MAaTEMATUYECKYIO OJIUMIIUATy?

2.Cpenn 12 komecHbIX map, 2 mnapbl u3HomieHbl. CliydailHIM 00pa3om
BbIOMpatoTcs 4 KosiecHble napel. HailTu BEpOsSTHOCTH TOTO, UTO CPEIU BHIOPAHHBIX
HE MeHee 3 HEU3HOIICHHBIX.

3. B texnuueckoir naboparopun umeerca 6 LUQpPoBBIX U 4 aHAIOTOBBIX
npubopa. BepostHocTh ommOku n3mepenus i nudposoro npudopa pasHa 0,95,
g aHajoroso - 0,8. MI3mepeHue mpoBOAUTCS CIy4yalHO BBIOPAHHBIM MPUOOPOM.
HaiiTi BeposITHOCTD OMIMOOYHOTO U3MEPEHHUSI.

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE.

Ilpakmuueckas paboma Ne25 «llapannenvrocmo npambix U HIOCKOCMEU

1. YUepes konen A orpe3ka AB nipoBeneHa miockoctb. Uepes konel B u Touky C
ATOTO OTpE3Ka MPOBEACHBI MAPAIIIETbHBIE MPSIMBIE, IEPECEKAIOITUE TIJIOCKOCTh B
toukax Bl u Cl. Haitnure nnuny otpeska BBI1, eciiu CC1 =15 cm, AC: BC=2:
3.

2. Yepes koH1bI oTpe3ka AB u ero cepennny M npoBeieHbl apajuieibHbIE
npsiMble, IEPECEKAIOIINe HEKOTOPYIO MIIOCKOCTh B Toukax Al, B1 u M1. Haiigute
nnuHy otpeska MM, ecnu otpe3ok AB He nepecekaet miockoctb u AAl1 =5wm,
BB1 =7 wm.

Ipaxmuueckas paboma Ne 26 «Ilocmpoenue cevenuti»

1. Tlocrpouth cedyeHue Terpa’iapa, npoxopsuiee yepe3 Touku K, L u M,
JeXKaANIMX B IUIOCKOCTSX TPAaHEM.

2. Ha pebpax AB u AD mnmpamunst MABCD 3amaHbl COOTBETCTBEHHO
Touku P u Q — cepenunnl 3THX pedep, a Touka R nexut Ha pedpe MC . [loctpouts
CEYEeHUE MUPaAMHU/IbI TTIOCKOCTHIO, Mpoxoasiieil uepe3 Touku P, Q u R.



3. Toctpouts ceuenue Terpadrapa ABCD 1IocKoCThIO, MPOXOAIICH epes
touku K, L u N, xoTopsie nexat Ha ero pedpax. (IIpu sTomM moctpoeHne H0MKHO
MPOXOJUTh «BHYTPU MHOTOTPAHHUKA )

Ipaxmuueckas paboma No27 «llepnenOukyisipHocms npsamvix u
njaocKocmeuy

1.Touka O — ueHTp kBagpara co cropoHor 4 cM; OS — O0Tpe30K,
NEPIEHNKYJIAPHBIN K INIOCKOCTH KBaJparTa U paBHeIN 2 cM. Hailtu paccTosinue ot
TOYKH S 10 TOYKH A.

2. Haknonnasa AB nepecekaet miockocTh P B Touke C; KOHIIBI €r0 OTCTOAT OT
IJIOCKOCTH Ha pacctosinuu S cMm u 3 cMm, AC=7 cm, CB=4 cMm. Haiiqute nnuny
MPOEKIIMY HAKIIOHHOM Ha MJIOCKOCTHIO.

3. VI3 TOUKM K IJIOCKOCTH MPOBEIECHBI JIBE HAKJIOHHbIE. HaliquTe JinHBI
HAKJIOHHBIX, €CJIA OJIHA U3 HUX Ha 26 cM OOJIbIlle APYTOH, a MPOSKIINH HAKIOHHBIX
paBHbl 12 cm u 40 cMm.

4. Haitnute paccTostHuE OT cepenHbl 0Tpe3ka AB 1o minockocrtu, He
NepeceKarolle 3TOT OTPE30K, €CIIM PacCTOsIHUE OT To4ueK A U B 10 mimockoctu
paBHbI 3,2 cM U 5,3 cMm.

MHOrorpaHHUKHM U KpyrJjble TeJia

lIpaxmuueckas paboma Ne 28 «llpuzmar

3aoaua 1.

Haiiqure mmomans MOBEPXHOCTHM MPSMOM MPU3MbI, B OCHOBAHMM KOTOPOi
JCKUT poMO ¢ TUaroHaisiMu, paBHbIMH 25 1 60, 1 O0KOBBIM peOpoM, paBHbIM 25.

3aoaua 2.

Haitnure momans OOKOBOM TMOBEPXHOCTH NPABUIBHOW IIECTHYTOJILHOMN
PU3MBbI, CTOPOHA OCHOBAHUSI KOTOpOH paBHa 3, a Beicota — 10.

3aoaua 3.

Haiimute OokoBOe pedOpO MPaBWIBHOW YETHIPEXYTOJIBHOW TPHU3MBI, €CITU
CTOpPOHA €€ OCHOBaHUs paBHA 15, a mmomaae moBepxHocTu pasHa 930

3adaua 4.

OcHOoBaHMEM NPSAMOM TPEYrOJBHOW MNPU3MBI  CIY)KUT TNPSIMOYTOJIbHBIN
TPEYTOJbHUK C KateTamu 4 u 6, 6okoBoe pedpo paBHO 5. Haitagute 00beM npu3Msl.

3adaua 5.

Haitnure momans OOKOBOM MOBEPXHOCTH NPABUIBHOW IIECTHUYTOJILHOMN
MPU3MBI, OMTMCAHHON OKOJIO MWJIMHJAPA, panyc OoCHOBaHUs kKotoporo paseH 0,03,
a BpICOTa paBHa |.

3aoaua 6.

OcHoBaHMe NMUpPaMHUIIbl — MPSAMOYTOJIBHUK CO CTOpOHaMH 6 M U 8 M, a BbICOTa

MPaMHUJIBl PaBHA MTOJIOBUHE JUAroHaIM ocHoBaHUs. Haiinure 00bEM MmupaMuibl.
3aoaua 7.




B npaBunbpHOI yceu€HHOUN 4YeThIpEXYroibHOW nupamuae o0béM paseH 430 cm3,
BbIcOTa paBHa 10 M u cTOopoHa OfHOro OocHOBaHUsA § M. OnpenenuTe CTOPOHY
JPYyroro OCHOBAHUS.

Lpaxmuueckas paboma Ne 29 «llupamuoay

1. B npaBUIbHOMN YETHIPEXYTOJIBHON MMPAaMHU/IE CTOPOHA OCHOBAaHMs paBHa 12 cMm, a
JuInHa 60KoBoTO pebpa 14 cm. OnpeaenuTe MIOMAAL IUArOHATBHOIO CEYEHHUS.

2. Onpenenute OOKOBYIO IOBEPXHOCTh IMPABUIBHON TPEYrOJIbHOM NHpPaMHUIIbI,
eciu e€

BBICOTA paBHa 5 cM, a anodema 4 cm.

3. BpicoTa NMpaBWIBHOW YETBIPEXYTOJIbBHOW YCEYEHHOW INHUPAaMHUIBI PaBHA 5 CM.
CropoHbl OCHOBaHMM paBHBI 2 ¢cM M 6 cMm. Haiaure miomans AUMaroHaJIBHOTO
CEUYECHUSI.

4. CTOpOHBI OCHOBAaHUM MPABUILHON TPEYTOIbHON yCEUEHHON mupamMuanl S 1M U 1
M. bokoBoe pebpo 4 nM. Haiinute BeICOTY MUpaMuIbI.

5. OcHOBaHME MUPAMUJIBI — IPSIMOYTOJIBHUK CO CTOPOHaMH 6 M M 8 M, a BbICOTA
NUpPaMU/Ibl paBHA MMOJIOBUHE AMAroHanu ocHoBaHUs. Halinute 00bEM nmupamuibl.

6. B mpaBuiIbHOM yceu€HHOM 4eThIpEXYTroNbHONU mupamuae o0bEM paBeH 430 cMm3,
BbIcOTa paBHa 10 M M CTOpOHa OJHOTO OCHOBaHHMS 8 M. OmpeaenauTe CTOPOHY
JIPYTroro OCHOBaHMSI.

Lpaxmuueckas paboma Ne 30 «l{ununopy

1. TIlnomanp OOKOBOW TOBEPXHOCTH IMJIMHApAa paBHa 45 , a aguamMerp
OCHOBaHHUA 5. Haliure BBICOTY HWJIMHIPA.

2. JlnuHA OKPYXXHOCTH OCHOBaHUS IumHIApa paBHa 1. [lmomans GoxoBOiA
MMOBEPXHOCTH paBHa 13. Haiigure BrICOTY LHUIMHIpA.

3. Pammyc ocHoBaHuWs IWIMHIpa paBeH 3, BbicoTa paBHa 6. Haiigute
JI0111a/1b OOKOBOM MOBEPXHOCTH HIWJIMHAPA, JEICHHYIO HA.

4. JlnuHa OKpPY»XHOCTM OCHOBaHMS ITMJIMHIpa paBHA 3, BbICOTa paBHa 6.
Haiinure miomniaas 60KOBOM MOBEPXHOCTH IIUIUHIpA.

5. Ilmomaap oceBoro cedeHus IWiIMHApa paBHa 9. Hailigute miomans
OOKOBOM MTOBEPXHOCTH IUIMHAPA.

6. OceBoe ceueHue UWIMHApPA — KBaJpar, JUaroHalb KBajJpara paBHA
Haiinure 006EM nunmuHapa. 2 8

7. BeicoTa nunuHapa Ha 2 MEHbIIE paanyca ocHoBaHusa. OTHoIIEHHE 00bEMa
IWJIMHIpa K ero Iuiomaad OOKOBOM IMOBEpXHOCTH paBHO 4. Halimure BwICOTY
HUJTUHpA.

IIpakmuueckas paboma Ne 31 «Konycy

1. Haitnure 00BEM KOHYCa, BBICOTa KOTOPOTO paBHa 12 M, a oOpasyromias — 15 M.
2. Tlnomane ocHoBaHUsSI KOHyca l6m cM2, moyiHasi MOBEPXHOCTh €ro 3271 cm?2.
Omnpenenute 00BEM KOHYCA.



3. B yceu€nnom KoHyCe pa3HOCTh PaJllyCOB OCHOBaHUH paBHA 2 CM, BHICOTA paBHA
9 cM u ero 00béM paBeH 42 w cm3. OnpenenuTe MIONMaId OCHOBAHHH.

4. B paBaoGenpennom tpeyroibuuke ABC AB = BC = 10, AC = 12. TpeyroyibHUK
BpAILIACTCA BOKPYI OCH, IPOXOISIIEH 4Yepe3 BEpLIMHY B U mepneHauKyIsspHOU
AC. Haiinute 00BbEM Tesa BpalieHus.

Yemuwi onpoc
1 cemecTp
KoopauHaThl 1 BEKTOPbI

Ornpenenenne BeKTOpa.

Kak HaiiT KoOpIMHATBI BEKTOpA?
OrnpeneneHne paBHbBIX BEKTOPOB.
Ornpenenenne KOJJIMHEAPHBIX BEKTOPOB.
[Ipu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

UTto Ha3bIBa€TCS MOIYJIEM BEKTOpA?

Kak nalitu MmoayJib BeKTOpa?

Kakoli BekTop Ha3bIBa€TCSl HYJIEBBIM ?

Kakoii BekTop Ha3bIBaeTCs €AUHUYHBIM ?

10. /IBa ompeneneHus CKaISPHOTO MPOU3BEACHHS BEKTOPOB.
11. Yemy paBeH KOCHHYC yria MEX1y BEeKTOpamu?
12. [pu3Hak NepneHIuKyISIPHOCTH BEKTOPOB

©CoNORWNE

Yucia u BbIpaKeHus
1. Kakue uucna HaspiBatoTCs HartypaibHbIMU? Kakoe o0o3HaueHHE BBEICHO IS
MHOECTBa HATYPaJIbHBIX YUCEN?
2. Kakue uncina BXOJAT B MHOXKECTBO 1enbIx uncen? Kakoe o003HaueHe TPUHATO
IUIS 3TOTO MHOKecTBa?
. Kakoe MHOeCTBO Ha3bIBa€TCSI MHOKECTBOM PALMOHAIBHBIX YHCENI U KaK 3TO
MHO>KECTBO 0003Ha4aeTcs?
4. IlepeurcinnTe OCHOBHBIE 3aKOHBI JIEUCTBUIN HaJl PallMOHATbHBIMU YUCIaMHU.
. Kakne 0ObIkHOBEHHBIE ApOOU 00paIatOTCsl B KOHEYHBIE I€CSITUYHBIC?
Kakune OOBIKHOBEHHBICE JpPOOHM BBIPAXKAIOTCS TOJIBKO MPUOIMIKEHHBIMU
JNEeCATUYHBIMHU?
7. Kakue aecsTuuHble APOOH HA3bIBAIOTCS OECKOHEYHBIMHU NEPUOINIECKUMU ?
. UTo Ha3bIBaeTCs MEPUOJIOM OECKOHEUHOU MEPUOUIYECKON ECATUUHOU TpoOU?
. Kakue nepuonuueckue apoOU HA3bIBAIOTCS YUCTHIMU M CMEIIAHHBIMH U KakK
COKpAIIIEHHO OHU 3alMUCBhIBAIOTCS ?
10. Kak 3amuchiBaroTCs I€JIble YKCJIa U KOHEUHBIE JIECATUYHBIC NPOOW B BHJC
OECKOHEUHBIX MEPUOANUECKUX TpoOei?
11. JlroGass nu OeckoHEYHash TMEpUOAMYECKas JecATUYHAs JpoOb SIBISETCS
palMoHaIbLHBIM YUCIIOM?
12. Kak o00parurb YHCTYI0O TIEPUOJUYECKYIO JIECATHUYHYIO JpoOb B
OOBIKHOBEHHYIO?
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14.

15.

16.

17.
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Kak oOpatuth CcMemaHHyl0 MEPUOJUYECKYI0 JEeCATUYHYIO Jpo0b B
OOBIKHOBEHHYIO?
Kakoe wuckiaroyeHue mnpencraBisieT co00d OeCKOHEYHas MNepHoguYecKast

JecATUYHas 1poOk ¢ mepruoaom 9?

Kaxkue unciaa Ha3pIBAIOTCSA HppalliOHAJIbHBIMU N KaK 0003Ha4YaeTcs MHOKECTBO

HppadruOHAJIbHBIX yucen?

Kakue uyncna Ha3bIBalOTCA IIGﬁCTBPITCJILHBIMH N KaKoC€ IJIs1 HHUX BBCACHO

oOo3HaueHue?
Yro noHMMaeTcs noa adCOIIOTHON BEIUYNHON NEUCTBUTEIHLHOIO Yyncia?

OCHOBBI TPUTOHOMETPHUH

UTto Ha3bIBaeTCsl €AMHUYHON OKPYKHOCTBbIO? EqUHUYHBIM paguycom?
Kakue HanpaBneHns MOBOPOTa €IMHUYHOTO PAINyCa U3BECTHBI?

B xakux enuHUIAX U3MEPSIETCS Yroia NOBOPOTA EAUHUYHOTO paanyca?

Uro Ttakoe yronm B oauH paauaH? CKOJIbKO MNPUOIHU3UTENBHO TIpaayCcoB

coaepkut yroi B 1 paauan ?

CdopmynupoBath mpaBuia NepeBoaa U3 rpaJyCHOW MEphl yriia B paJuaHHYIO

Mepy U Ha00OPOT.
Omnpenenenrne OCHOBHBIX TPUTOHOMETPUYECKUX (DYHKLIUH.
Yro ABNSETCS apryMEHTOM JJIsl BCEX TPUTOHOMETPUYECKUX (PYHKIIN?
OT yero 3aBUCUT 3HAYEHHE TPUTOHOMETPUUECKUX (PYHKIIUM

HepechnHTe OCHOBHBIE  CITOCOOBI A0Ka3aTCJIbCTB TPHUTOHOMCTPHUUCCKHUX

TOXACCTB
ctgx=a, cos x=a, sin x=a.

DyHKUUHA

Kax HaliTu KoOpAMHAThI BEPIUIMHBI TapadoJIbI?

Ot 4ero 3aBUCHUT HallpaBJIEHUE BETBEH Mapadoibl?

[lepeuricnure cBOMCTBA CTEMEHHON (QYHKIUU C HEYETHBIM MMOKA3aTEIEM.

Uro Ha3bIBaeTcs 00J1acThiO 3HaYeHUN QyHKIUNA?

Chopmynupyiite TeopeMy O pas3lioKEHUU KBaJpaTHOIO TpeXwieHa
MHOKHTEJIH.

Onuiure anropuT™ NOCTpOeHUs rpaduka KBaapaTUUHON QyHKIHH.

[Tepeuncnure cBOWCTBA CTEMIEHHON (YHKIIUU C YETHBIM ITOKA3aTEIIEM.

Uto Ha3pIBaeTCS 00JIACTHIO ONPECICHHs (PYHKITUN?

Ha3oBuTe MHOECTBO 3HaYEHUI CUHYCa, KOCUHYCAa, TAHI'€HCA, KOTAHT€HCA.
. Ha3oBuTE 3KCTpEMyMBI CHHYCa, KOCHHYCA, TAHI€HCA, KOTAaHT'€HCa.

. Kakas ¢yHK1Ms Ha3pIBaeTCs MoKa3aTeIbHOM ?

. KakoBa o0OnacTp onpeneneHus nokazareabHON GyHKIUNA?

. Kakumu cBolicTBaMu MOXeT 00s1a1aTh QyHKITUS?

. laiite onpejieneHue Bo3pacraroniei, yobiBarome QyHKIUH.

. [Ipu xakoM yciioBuM MOKa3aTenbHas GyHKIUS SBIsIeTCs yObIBaro1ei?

. CBoiicTBa Jiorapudmudeckoit pyHkuu npu a > 1;

. CoiictBa norapudmudeckoit pynkiuu mpu 0 < a <1;

. HazoBute dopmyny s pemieHuss TPUTOHOMETPUYECKUX YPaBHEHUU tg X=a,

Ha
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18.
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OcHoBHbIe peoOpa3zoBaHus rpaduKoB JorapupMudeckonn GyHKINN.

YpaBHeHUS U HEPABEHCTBA

Crenenu ¢ KakKMMU MOKa3aTeIsIMU Bbl 3HAETE?
[TepeunciuTe CBOKWCTBA CTEIICHEN.

JI1s1 Bcex Jiu moKa3aTteieil CBOMCTBA OJITUHAKOBBI?

Kak Ha3biBaeTcs onepanus HaX0XJICHUS CTECICHEN?

UYrto Takoe norapupm?

ITepeuncnuTe OCHOBHBIC CBOMCTBA JIOTapHU(MOB.

Kax naspiBaetcs onepariusi HaX0xaeHUs Jiorapu(mos?
Ha3zoBute MeTonbI penieHus noka3aTeabHbIX YPAaBHEHUN
HazoBute oTinmume cTporo u HECTPOroro HEPaBEHCTB

. Kakoe ypaBHeHUE HA3bIBAETCA MOKA3ATEIbHBIM ?

. Coco0bl penieHns NoKa3aTeabHbIX YPaBHEHU?

. CnocoObl pelieHust moka3aTeabHbIX HEPABEHCTB?

. Cnoco0bl pernienus JIorapuMUUecKux HEpaBEHCTB U ypaBHEHUN?

2 cemecTp

DJIEMEHTHhI MATEMATHYECKOI0 AaHAJIN3A

UYro Ha3pIBaeTCS NPUPALLICHUEM apryMeHTa?

Uro Ha3pIBaeTCA MpHpaieHneM QyHKIUU B TOUKE Xo?

Kaxkas ¢pyHKIMs Ha3bIBaeTCs HEMIPEPHIBHON B TOUKE?

B kakoM ciryuae B JaHHOM Touke (QyHKIUS TEPIUT pa3pbiB?

JlaliTe onpeaeeHre MPOu3BOIHON (DYHKITUN B TOUKE.

Kakue cymecTByroT 0603HaueHUs 7151 TPOU3BOAHON (pyHKIIMK y=1(X)?

ChopmynupyiiTe HE0OXOAUMOE YCIOBHE CYIICCTBOBAHHS ITPOU3BOIHOMN

byHKIMH B TOUKE?
Kakyto ¢pynkuuio Ha3zpBaoT nuddepeHnupyemMoil B Touke?
Uro HaspiBaetcs nuddepenmnupoBanuem?

HazoBute mo mopsiaky Bce omnepanuu, KOTOpPBIE CIEAyeT MPOU3BECTH NPHU

BBIYKCIIEHUH [TPOU3BOJHOM 110 ONPEAEICHUIO
Kak Haxonutcst npousBoHas cioxknou pyukmuu h(X) = g (f(x))?
Uro xapakTepusyeTr npou3BoaHas GQyHKIHUU B TOUKE?
VYpaBHeHUE KacaTenbHOHN K TpaduKy PyHKIUH.
Ha3oBute reomeTprueckuii CMbICI TPOU3BOAHON (DYHKIIMH.
ChopmynupyiiTe aJropuT™M HUCCIEAOBAHMS HEMPEPHIBHON (PYHKIUU
MOHOTOHHOCTb M KCTPEMYMBI.
UccnenoBanrie PyHKIIMU HA MOHOTOHHOCTb.
Touku s3xcTpeMyma QYHKIMH U UX OTHICKAHUE.
Urto Ha3pIBaeTCS MEpBOOOpa3HOIA?
Kaxk unTaercst OCHOBHOE CBOHCTBO IepBOOOPa3HON?

Ha
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Kak MO0XHO BBIYHCIHTH IUIOIIAAb KPUBOJIMHEWMHOW TpaIeluy MPU MOMOIIN
VHTErpasa?

Yto Takoe onpeneneHHbId UHTETpa?

KakoBa dopmyna HeroTona-JleiiOnumna?

KakoBbI 0CHOBHBIE€ CBOMCTBA ONPEACICHHOTO HHTErpana?

Kak mpoBoauTcs 3aMeHa NEpEMEHHON B ONIPEICIIEHHOM UHTErpajue?

KakoBa popmynia mHTErpupoBaHus 1O YACTSAM B ONPECICHHOM UHTeTrpasie?
Kak Beruucnstores miomaau puryp?

Kak Bpiuucnsercss NOpoMAeHHBIA NyTh MPU IOMOIIM ONPEAEIECHHOTO
UHTErpana?

Kak Beraucnsercs o0beM nNoTpeOIeHHON IIEKTPOIHEPTUH?

Uto Takoe HecOOCTBEHHBIM MHTETPai?

CraTtucTuKa U TeOpHs BEPOATHOCTEl, KOMOMHATOPHUKA

Yemy paBHO KOJIMYECTBO NIEPECTAHOBOK U3 NPA3JIMUHBIX 3JIEMEHTOB?

UeMmy paBHO KOJMYECTBO pPAa3MELIEHUNM W3 NPA3IMUHBIX 3JIEMEHTOB I10
M3JIEMEHTOB B Ka)XXJ10M?

UeMy paBHO KOJMYECTBO COYETAHMM W3 NPa3IUYHBIX 3JIEMEHTOB 10
M3JIEMEHTOB B KaXX10M?

UeM pa3MelieHus OTJINYAEeTC OT COUCTaHUM?

[lepecTaHoBKH OMMKE pa3MEILIEHUAM HIIA COYETaHUSIM?

Yero Bcerna 0oJibllie U3 OJHOTO M TOTO K€ YHMCIIA 3JEMEHTOB — COYETAHMM,
pa3MENIEHN WU NTEPECTaHOBOK?

['enepanbHas COBOKYITHOCTb U BBIOOpKA.

Craructuueckoe pacnpe/eneHnue BEIOOPKH.

[Tonuron u rucrorpamma.

. CTaTucTUuecKue XapakTepUCTUKU BapUAIIMOHHBIX PSIOB.
. OLIeHKH TeHepaIbHOM COBOKYITHOCTH 10 BHIOOPKE.

. JJonoyHUTENbHBIE XapAKTEPUCTUKHU BAPUALIMOHHOTO PsJIa.
. [ToHsiTHE O MPOBEPKE CTATUCTUUECKUX TUIOTE3.

IIpsimMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

ChopmynupyiiTe miepBble TpU akCUOMBI crepeomerpuu. Chopmynupyute u
JIOKKUTE CIICJICTBUS U3 AKCUOM

ChopmynupyiiTe onpeesieHre napaieIbHbIX TPsIMOI U TIOCKOCTH.
ChopmynupyiiTe U JOKWKUTE  TEOPEMY,  BBIPAKAIONIIYIO  IMPU3HAK
NapauieIbHOCTH MPSIMOU U MIIOCKOCTH

CdopmynupyiiTe onpeesieHne CKpeIrBarOIINXCs MPSIMBbIX.

ChopmynupyiiTe onpeesieHre napaiieIbHbIX TNIOCKOCTEH.

CKOJBKO MIIOCKOCTEN 3a4a10T IBE MEPECEKAIOIIMNECS MPSIMbIE?

MHoOrorpaHHNKH U KpyrJjble Tejia

Yto Ha3kIBaeTCs MHOFOFpaHHI/IKOM?



Uto Ha3bIBACTCSA MPU3IMOIA?

Uro Ha3pIBaeTCA MPSIMOYTOJIBHBIM NapauIeIeIUne10M?

Kak Bbrumcisgercs mioiaibp NOBEpXHOCTU U 00BEM Napaljienenuneaa?
Kak Berumcisercs miomaib MoOBEpXHOCTH U 00HEM MPU3MBI?

Urto Ha3bIBaETCS MUPAMUJION?

Kak Beruncisgercs o0beM M MI01aab MOBEPXHOCTH MUPaMUIbI?

Yro Ha3pIBaeTCA LUIUHIPOM?

Kak Beruncnsgercs o0beM M MI01ab MOBEPXHOCTH LIUIUHApA?

WoNRWN

HUcropust matemaTtuku. MeToabl MATEMATHUKHU

1. Uctopust MaTeMaTHKH.
2. Metoasl MaTEMAaTUKHA

Yucaa 1 BbIpaKeHUs1
OnpocHblii JucT 1
*  OmnpocHsiii guct 1
Bomnpocsr:
1. Buasl yncen, kak 0003Ha4ar0T MHOKECTBO ATUX YUCEN?
2. Bunel ypaBHeHUM(Ha3BaHUE W OOIITUI BHT)
3. Bugsr npobeii(Ha3BaHue U mpumep)

e OnpocHbIl JUCT 2
Bomnpocsr:
1. Buasl kopHel(pumepsI)
2. CBolicTBa KOpHEN
3. CBoilicTBa cTeneHen
e  OmnpocHslii TuCT 3
Bomnpocsr:
1. Onpenenenue norapupma
2. Bunap! norapudmosn
3. CgoiictBa Jorapudmosn

OCHOBBI TPUTOHOMETPUH

*  OmnpocHeiii 1ucT 4
Bomnpocsr:
1. OnpeneneHne eqMHUYHON OKPYKHOCTH
2. Ompenenenue cuHyca, KOCUHyca, TAHT€HCA U KOTaHT€HCa
3. 3aBHCUMOCTb MEXy CHHYCOM, KOCHHYCOM U TAaHT€HCOM

DJIEMEHTHhI MATEMATHYECKOr0 AaHAJIN3A

*  OnpocHbIi JUCT 5
Bomnpocsr:
1. Onpenenenre npou3BOIHON QYHKIIUU
2. ®opMmyna i HAXO0KIAEHU POU3BOAHOMN Yepe3 Ipeaelt



A

3. [IpaBuna HaXO0XKACHUS TPOU3BOTHBIX

I/IHTeraH " €T0 IPUMEHECHUE

OnpocHbIii JIUCT 6
Bomnpocsr:
1. Onpenenenue nepBooOpazHoi HyHKIIMH
2. IlpaBuna uHTErpUpOBaHUS
3. ®opmyna Herotona — JleliOHuIa

CraTucruka u TEOpUA BepOHTHOCTeﬁ, KOMﬁI/IHaTOpI/IKa

OnpocHeiit muct 7
Bomnpocsr:
1. IToHsATHE BEPOATHOCTHU CIYyYaHOW BETUYNHBI
2. Knaccuueckoe onpeneneHue BEpOATHOCTH
3. Marematudeckoe OXHJIAHUE W JUCIEPCUS JUCKPETHOW CIy4daiiHOU
BEJINYVHBI.

OueHouHble MaTepuabl arrecTanuu no gucuunianne II1.1 Maremaruka

JApyrue popmMbl MPOMEKYTOYHOM ATTECTALUM — BBICTABIISICTCS CPEIHSIA
OLICHKA 10 UTOT'aM CEMECTPOBOM pabOThI C OKPYTJIEHUEM B TOJIb3Y
o0yyJaromerocs.

JK3amMeH

2.1 TlepeueHb BOMPOCOB K 3K3aMEHY

Anzebpa u nauana ananuza
PanmonanbsHbie, HppalioHaNbHbIE YHUCTIA, IEUCTBUTEIIBHBIC YHCIIA.
Apudmernueckuii KOpeHb HaTypaiabHOU cTerneHn. CBOWCTBA KOPHEH.
Crenenu ¢ panyoHaJbHBIMU M JEWCTBUTENbHBIMU IMOKa3zaTtensiMu. CBoicTBa
creneHen. [IpaBuna qelCTBUSA CO CTEIIEHIMU.
Jlorapupm uymcna. CpoiictBa sorapudmoB. JlecsTMuHbIE W HaTypaJibHbIE
J0rapu(pMBbl.
OcHoBHoe norapudmuueckoe ToxaecTo. [IpaBuna aeiicTBuii ¢ norapugmamu.
[Tepexoa Kk HOBOMY OCHOBAHHUIO.
OO6nactb onpeeneHus 1 MHOKECTBO 3HAUCHU; rpaduk GyHKIUN
[TocTpoenue rpadukoB GyHKINIA, 3aJaHHBIX PA3IMYHBIMH CTIOCOOAMH.
Omnpenenenue u cBoiicTBa pynkuun. OOpaTHble QYHKIIUH.
CrenenHast pyHKIMs, CBOMCTBA U TpaduK.

. [lokazaTenbHas GyHKIIMS, CBOWCTBA U TpaUK.

. Jlorapupmudeckas GyHKIHS, €€ CBOMCTBA U IrpaduK.

. Tpuronomerpuueckasi GyHKIUS Y = COS X, €€ CBOMCTBA U rpaduK.

. Tpuronomerpuueckas ¢pyukims Y =SINX | ee cBoiicTBa 1 rpaduk.

. UppanmoHnanbHble YpaBHEHUSI U OCHOBHBIE IIPUEMBI UX PEILIECHUS.
. PemeHne noka3arenbHbIX YPAaBHCHUH.
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17.
18.

19.
20.

21.
22,
23.
24,
25.
26.
27.
28.
29.
30.
31.

32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

woNRWNE

10.

Pemenue norapudmuueckux ypasHenuii suzga 10g, X=10g, b

Pemenue norapumMuueckux ypaBHEHUM BUIA Ioga x=D.

Enuauunas oxkpyxkHOCTb. IIOBOpPOT TOYKM BOKpPYr Hadajla KOOpJIMUHAT.
PaananHbIii MeTO M3MEPEHUS YIVIOB BPAILLIEHUS U CBA3b C IPaLyCHOU MEPOM.
Ornpenenenue cuHyca, KOCUHyca, TAHT€HCA, KOTAHT'€HCA OCTPOro yria.
OCHOBHOE TpPHUIOHOMETPUYECKOE TOXKIAECTBA W €ro IPUMEHEHHE U1
BBIUMCJICHUS] 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKIUN IO OJTHOM U3 HUX.
DopMyJIbl IPUBEACHUS.
@OpMyJIBI CIIOKEHHS U BBIYMTAHUS CHHYCOB U KOCUHYCOB.
@opMmyIIbl YIBOCHUS.
@opMyJIbl IOJIOBUHHOTO YTJIa.
Cunyc, KOCUHYC M TaHT'€HC YTJIOB X U-X.
Pemenne ypaBHeHus COS X = @ . ApKKOCUHYC.
Pemenue ypaBHeHus sin x =a. ApKCUHYC.
Pemenne ypaBHeHus tgx = a uCtgx = a.ApKTaHreHc. ApKKOTaHI€HC.
[IpousBoaHas CTENIEHHOW (PYHKIIUH
[IpaBwita nuddepeHnnpoBaHus
[Ipon3BoaHbIE MOKa3aTEIbHOM, JOrapu(PMUUYECKOW M TPUTOHOMETPUUECKOU
byHKIIUH.
['eomeTprUyUeCKUd CMBICI IPOU3BOIHOM.
YpaBHEHHE KacaTeIbHOM.
Bo3spacranue u yobiBaHre QyHKIUU.
DKCTpeMyMbl (yHKILIHH.
[TepBooOpa3Hasi, mpaBuiia HaXOXKACHUS IEPBOOOPA3HBIX.
®opmyna Hetotona-Jlelonuna.
Brruuciienue nmiomaaeu ¢ moMoup0 HHTETPAJIOB.
OcHOBHBIE TOHATHSI KOMOMHATOPUKHU.
Cnyuaiinble  coObiTHs.  BepostHocts.  Knaccuueckoe — ompeneneHue
BEPOSATHOCTH.
TeopeMbl CII0KEHNSI 1 YMHOKEHUSI BEPOSITHOCTEM.

I'eomempus

AKCHOMBI CTEPEOMETPUH. B3auMHOE PaCIIONOKEHNE NPSIMBIX B IPOCTPAHCTBE.
[TapayutenbHOCTH MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
[lepneHAUKYIAPHOCTD NPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

[Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U IIJIOCKOCTH.

Teopema 0 TpEX NMEPIIEHAUKYIAPAX.

VYros Mexay npsMOU U MIIOCKOCTBIO.

Yroa Mexy IIIOCKOCTSMM.

[ToHsiTe MHOTOTrpaHHUKA, €TI0 2JIEMEHTHI.

VYkaxkure BepHy10 GopMysTy sl HaXOXKACHUST 00bEMA MPSIMOI PU3MBI:

a)V =a-bg)v =a22) V=5 h
[IpssMOYTOJIBHBIN NIApaJUIEICIINAIE], €0 CBOMCTBA.



11. Ceyenuss npu3Msbl, IUIOIMIAb €€ MOBEPXHOCTU. OObEM MpPSAMOW W HAKIOHHOM

IIPU3MBL.

12. TTupamua, ee aaeMeHTbl. O0BEM U MJIOMIAAb TOBEPXHOCTH MUPAMUJIBI.

13. Hunuuap, ero snemeHTbl. O0bEM U IIJIO0IIA/Ib TOBEPXHOCTU HIUMJIUH]IPA.

14. Tlonsatue BekTOpa B HpocTpaHcTBe. PaBeHcTBO BekTOpoB. CliokKeHUE W
BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO.

15. Kommutanapueie BekTOpbl. Pa3zioskeHue BeKTOpa MO TpeM HEKOMIUIaHApPHBIM

BCKTOpAaM.

16. CkanspHoe Mpon3BeIeHUE BEKTOPOB.
17. YrioB Mexay NpsSIMbIMH U TIOCKOCTSIMU.
18. [IBwxkenus. llenTpanpHas, oceBas U 3epKajibHas cummeTpus. [lapamnensHbiii

HepeHoc.

Oopazey IK3aMEHAUUOHHO20 Ouiema

JlaIbHEBOCTOYHBIN FOCYJaPCTBEHHBI YHUBEPCUTET MyTEW COOOIIEHUS
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1. Pemmte ypaBHEeHHE 2° + 2% + 2" =28.

2. Pemmre HepaBeHcTBO l0gg3(2X + 5) < loges(x + 1).

3. Pemute ypaBHenue (1+ 2sin x)-(1-3cosx)=0.

4. Uccnenyiite QyHKIUIO C TOMOILBIO MPOU3BOIHON M MOCTPOMTE rpaduk

y=2x>-3x%.

5. Beruucaure _T(xz +4x —1)dx .

-1

6. CtopoHa ocHOBaHUs MPaBUILHOMN TpeyroiabHoU npusmbel ABCA,B,(; paBHa 2,

a BBICOTA 3TOU ITPU3MbI paBHA /3. Haiiure 06beM 310 IIPU3MBI.

3. TecroBblie 3aganus. OneHKa MO pe3yJbTaTaM TeCTUPOBAHUS




3.1 IlpumepHble 3a1aHUs TECTA:

1. VYnopocTuTh BbIpaxeHUe: |09318_ Iog 32 +5%
1) log 42
2) 0
3) 4
4) —log ;2

2

1\ 1
2. Pemuts HepaBeHCTBoi(_j >

1) (5;+00)
2) (—o0:5)
3) (—o0i1)
4) (L;+00)

a

3. VIpoCTHTH BBIpaXKeHHE: 2 cos’ o cosa —1
o
1) 2cos’ =
) 2

.,
2) 2sin 5
3) 2
4) 0

4. VYKaxuTe NPOMEXYTOK, KOTOPOMY NMPUHAJJICKUT KOPEHb YPaBHEHMUS:

log ,(x-2)=3

1) (10;13)
2) (9:13)
3) (57)
4) (7:9)
5. Haiitu o6nacte onpenencHus QyHKIuu: Y = z—:

1) (=00 =1)U[L;+00)
—o0; —1] (1 +oo)

2)
(oo, ) (1,+oo)
4) (-

1]

6. YIIpOCTUTB BBIPAXKEHHUE: —T

1) Ya



2) a’
3)

4)

7. Pemnts Hepasenctso: log; (2x+3) > log, (x—1)
1) (L+w)
2) (0; +oo)
3) (-41)
4) (—4;+0)
8. Pacrmonoxure B OpSIKE BO3PACTAHMS BEJIMYHUHBL: A = sin 20° . b=sin 390° ,
c=sin370°
1) a,b,c
2) a,c,b
3) C,a,b
4) b,c,a

9. CoctaBUTh ypaBHEHHE KacaTesJbHOW K rpaduky ¢yHKImm Yy = 3x* —2x+1p
TOYKE X =-1.
1) y=8x+2
2) y=-8x+14
3) y=-8x+2
4) y=6x-1
10. B npsamoyronsaom napamienenuneae ABCDABC D, yron ZBCB, =55°,

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



3.2 CooTBEeTCTBHE MEXIy OalTbHOW CHUCTEMOW M CHCTEMON OIICHHBAHUS II0
pe3yJibTaTaM TECTHUPOBAHUSI YCTAHABIMBAETCS MOCPEACTBOM  CIIEIYIOLIEH

TaOJIUIIbL:
OOBexT [Toka3zarenu olleHUBAaHUS Ouetika VYpoBeHb

OLICHKH pe3yJIbTaTOB 00YUYEHUs pe3yJIbTaTOB 00YUYECHHUSI

60 GayI0B U MeHee «HeynoBneTBopUTEIBHON Huskuii ypoBeHb

. 74 — 61 Gannos «Y 10BJIETBOPUTETHHOY [Toporosslii ypoBeHb
OO0yuarommiics =

84 — 77 Gaynos «Xopouio» [ToBbIlLICHHBIH YPOBEHB

100 — 85 Gaymon «OTIMIHOY Bricokuii ypoBeHb

4. OueHka oTBeTa 00y4arouUIerocsi Ha BONMPOChl IK3aMeHANIMOHHOI0 OnJieTa

4.1. Omenka oTBeTa 00y4aroImerocs Ha BOMPOCHI IK3aMEHAIIMOHHOTO OuieTa
CopepxaHue IKajIbl OLICHUBAHUS
DNIEeMEHTBI
OILICHUBAHUS HeynosnerBoputensHo| Y IOBICTBOPUTEIHHO Xoporio OtinyHO
CooTtBercTBHE
[Tonnoe
OTBETOB 3HaUYUTENTbHBIE HesHnaunrenbHbl [TonHoe
HECOOTBETCTBUE TIO
dbopMynupoBKam MOTPEIIHOCTH € TIOTPEUTHOCTH | COOTBETCTBUE
. BCEM BOIIPOCaM
BOIPOCOB (3aJ1aHMI)
Crpykrypa,
MOCJIEI0BATEIILHOCTh
Hesnaunrtensno | CoorBeTcTBUE
U JIOTHKA OTBETA. [Tonnoe 3HAYUTENbHOE
e KPUTEPHUIO TIPU
YMeHue 4eTko, HECOOTBETCTBUE HECOOTBETCTBUE
HECOOTBETCTBUE | OTBETE Ha BCE
MOHSITHO, TPAMOTHO U KPUTEPHUIO. KPUTEPUIO
KPUTEPHUIO BOTPOCHI.
CBOOOHO M3NaraTh
CBOM MBICIIH
[Tonnoe
COOTBETCTBUE
YMenue JAHHOMY
YMeHue yBs3bIBaTh
9 CBSI3aTh KPUTEPUIO.
TEOPHIO C PAKTUKOM, YMmeHue cBsi3aTh YMmeHue cBsi3aTh
. BOIIPOCHI Cnoco6HOCTH
B TOM YHCJIC B TEOPHIO C IPAKTHKOW | BOMPOCHI TEOPUU H
TEOpUU U WHTETPUPOBAT
obnactu paboTHI HE MPaKTHKH
. MIPAKTHKH B b 3HAHUS U
npodecCHoHaATLHOM TIPOSIBIISIETCSL. MIPOSIBIISIETCST PEJIKO.
OCHOBHOM MIPUBJICKATH
paboThI
MIPOSIBIISICTCSI. CBEJICHUS W3
pa3IMYHBIX
Hay4HBIX cdep

IIpumeuanme: uTorosast orieHKa GOPMHPYETCS Kak CpeaHss apupMeTHIecKas pe3yIbTaToB 3JIEMEHTOB

OLICHHWBAaHUs




