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JHUCT TOMOJTHEHHAA H H3MEHE HHI

B padouyie nporpammy IIT.1 Maremarnka
HAHMMeHOEAHHE CTPVETYPHOTO 3aenerTa OIIOIT(PITT, PIIL mT.ow),

23.02.01 OpraEnzanns NepeE030K H YOPAEJIeHHEe HA TPAHCHOPTe (0 BHIAM).
C YEAZ3AHHEeM K03 HAIPaETSHIT [I0AT0TOBEH H lile:]_JH.'IH

Hg ocnosanuu
peuenia racedanua Kagedpu (1K)

MaTemaTHYecKHA H 00N ecTeCTBeHHORAVYIHLIA V9edHLIA HHKT
monHo2 HamMeEoEsEN: Eadeaper (TILTED)

"26" mam 2022r., mporoxon Ne 9

ma 2022 /2023 yuebnwviii 200 eHeceHbl UZMEHEHIA:

Nz / HamMeHOEAHHE pasgeaa Hoeasx pegasma

Hargenennii HeT

IMpeaceaatems IMTLK /;:./5 — /E.B.Haceassma

=




JIUCT JONOJJHEHUN U U3BMEHEHU N

B padouyro nporpammy I1JI.1 MaremaTuka
HauMeHoBaHue cTpyKTypHoro 3nementa OIIOII (PIT, PIIIL u t.11.),

23.02.01 Opranu3anus nepeBo3oK M ylpapjieHHe HA TPaHcHopTe (10 BHIaM)
C YKa3aHUEM KOJa HaIPaBJICHUS TIOJATOTOBKU U MPOQUIIS

Ha ocnosanuu
peuwtenus 3acedanusn Kageopwt (I11K)

MartemaTu4ecKuil M 00U eCTeCTBEHHOHAYYHBIH y4eOHbIH IHKJI
nonHoe HanMeHoBanue kapenps! (ITLIK)

"16" mas 2023r., mpotokoa Ne 9

na 2023 / 2024 yueonuwtii 200 6Hecenvl usmenenus:

No / HaumeHOBaHHUE paznena Hosas penakums

N3menenuii HeT

ITpexncexartems LK ‘:/| ——  /E.B.Hacexxusa




Pabouas nporpamma aucuuruinasl I1J].1 Martemaruka paspaborana B coorBerctBrr @I'OC
COO (mpuka3 Munobpuayku Poccun ot 22 anpens 2014 r. Ne 376)

[TporpaMmma opueHTHpOBaHA HA YICOHUKH:
III.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u nap. Maremaruka : anrebpa W Hayaia
MaTEeMaTHYECKOTO aHaliu3a, TeoMeTpusi: Airebpa u Hadana mMaremarndeckoro ananmsa. 10 - 11
KJIACChI: Y4eOHUK 1)1 0011e00pa30BaTeIbHbIX OpraHU3alnii: 0a30BbIM M YIITyOJICHHBIH YPOBEHB/
HI.A.Anumos, FO.M.Komsirus u nip. — 8-e u3a. — M.: [Ipocsemenue 2020
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.I".ITo3nsk. ['eomerpus.10 — 11
KJIacChl: Y4eOHHMK JUIst 0011e00pa30oBaTeIbHBIX OpraHu3aliii: 0a30BbIi 1 MPOPUIBHBINA
ypoBaH/JI.C.ATanacsix, B.®.byry30B, C.b.Kagomnes u ap.— 23-¢ uza. — M.: [IpocBenienue,
2016

Oowan xapakmepucmuka y4eoHol OUCYUNIUHbBL

B cootrBerctBun ¢ mpunsToii KoHnenmmed pa3BUTHS MaTeMaTHUECKOTo OOpa3oBaHUS B
Poccuiickoii ®denepanuu, mMareMaTuyeckoe 00Opa3oOBaHUE pElIaeT, B YACTHOCTH, CIEIYIOIINE
KJIFOUEBBIE 33/1aUU:

— «IIPEOCTABIATh KAKIOMY OOYYaromeMycsi BO3MOXHOCTb JOCTHKEHHS YPOBHS
MaTeMATHYECKUX 3HAHUI, HEOOXOIMMOTO IS TabHEHUINEH YCIICITHOM )KU3HHU B OOIIIECTBEY;

— «obecrieynBaTh HEOOXOJMMOE CTPAaHE YHUCIO BBIMYCKHUKOB, MaTeMaTHYecKas
MOJAFOTOBKA KOTOPBIX JOCTAaTOYHA JJIs MPOJOJIKEHUSI 00pa30BaHus B Pa3jIMUHbIX HAIPABICHUSIX
U JUId [PaKTUYECKOW AESATENbHOCTH, BKIIOYAs MPENoJaBaHWE MATEMAaTUKH, MATeMaTHYEeCKUE
uccienoBanusi, padboTy B chepe nHOOPMAIIMOHHBIX TEXHOJIOTHUH H JIP.»;

— «B OCHOBHOM O0IIeM M cpeqHeM oOiieM oOpa3oBaHUU HEOOXOJUMO MPEAYCMOTPETh
MOJTOTOBKY OOYYaIOIIMXCS B COOTBETCTBUHU C MX 3alPOCaMU K YPOBHIO IOJATOTOBKH B cdepe
MaTEeMaTHYECKOr0 00pa30BaHUI.

COOTBETCTBEHHO, BBIACNAIOTCS TpPU  HANpaBieHUs TpeOOoBaHMM K  pe3yibTaraM
MaTeMaTHYeCcKOro o0pa3oBaHus:

1)  TpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTH4yeckoe oOpa3oBaHuMe (MaremMaTuka JUist
JKU3HH);

2)  MaremaruKa JUIs UCIIOJIb30BaHUS B PO(ECCHH;

3) TBOpuUecKoe HampaBlCHHWE, HA KOTOPOE HAIEJICHbl Te OOy4arolmecs, KOTOpbIC
MJIAHUPYIOT 3aHUMATHCS TBOPYECKON M HMCCIIENOBATEIhCKONW paboTON B 00JIacTH MaTeMaTHKH,
(bu3UKH, SKOHOMUKHU U JPYTUX 007acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOro ypoBHS — oOOecreyeHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEMATUYECKUX 3HAHUM M YMEHUH B NOBCEAHEBHOW XKM3HU M BO3MOXXHOCTH
YCIELHOT0 NPOAOHKEHHUsST 00pa3oBaHMs MO CIELUAIbHOCTSAM, HE CBS3aHHBIM C IPUKIATHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

OOyuaromuecsi, OCYIIECTBISOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKue YMEHHsI, HeOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILECTBE; BMECTE C TEM
OHM TMOJIy4alOT BO3MOXKHOCTb HM3y4YUTh IMpEAMET TIIyOxke, ¢ TeM 4YTOoObl B JajbHeWIIeM mpu
HE00XO0/IMMOCTH M3y4aTh MaTeMaTHKY JJIs MPO(EeCcCHOHATBHOTO IPUMEHEHHS.

[Ipy u3ydyeHHH MaTeMaTUKU Ha YIJyOJEHHOM YpPOBHE MPEIbSABISAIOTCA TpeOOBaHMUS,
COOTBETCTBYIOIIIE HAMpAaBICHUIO «MaTeMaTHKa A NpOopEeCCHOHATBHON JesTeIbHOCTHY;
BMECTE C TeM 00ydYaroluiics MojaydaeT BO3MOXKHOCTh M3YyYUTh MaTEeMaTHKy Ha Tropas3io Oosee
BBICOKOM YpPOBHE, 4TO co37acT (yHIAMEHT JJs JaJbHEHIIEero Cephe3HOro H3Yy4eHHs
MaTeMaTUKH B BY3e€.

[Tpy u3yyeHUH MaTeMaTUKU OOJIbIIOE BHUMAHUE YAETSAETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymenuit (popmynupoBaTh, apryMEeHTUPOBAaTh W KPUTHUKOBaTh), (POPMHPOBAHUIO OCHOB
JIOTUYECKOIO0 MBILIUIEHUST B 4YacTH NPOBEPKH MCTHUHHOCTH U JIO)KHOCTH YTBEPKACHUH,
MOCTPOEHHUS IPUMEPOB U KOHTPIPUMEPOB, LIETIOYEK YTBEPKACHUM, (OPMYINPOBKU OTPULIAHUH,
a TaKke HEeOOXOJUMBIX M JIOCTATOYHBIX YCIOBHHA. B 3aBUCUMOCTH OT ypOBHS NPOrpaMMbl



0oJIbIIIe WIIM MEHbIIIE BHUMAHUA YAENSAETCS YMEHUIO paboTaTh 10 aIropuTMy, METOAaM IOUCKa
QITOPUTMa W ONPEACTCHHIO  TPaHUI] NPUMEHUMOCTH  anropuTMoB.  TpeOoBanwms,
chopmynupoBanHbie B pazaene «['eomerpusi», B OOJNbIICH CTENCHH OTHOCATCS K Pa3BUTHUIO
NPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOIOB, YeM K (OPMATLHOMY OIHCAHUIO
CTEPEOMETPUIECKUX (PAKTOB.

ba3oBrlii ypoBeHb

Anzebpa u nauana ananusa

Ilenpie w pauvoHanpHble uucna. JledicrBurenbHble uMcna. Pemenwe 3agad ¢
UCTIOJIb30BAaHUEM CBOWCTB CTETECHEH U KOpHEW, MHOTOWICHOB, MPE0OPa30BaHUi MHOTOYJICHOB U
JPOOHO-PallMOHATIBHBIX BBIPA)KEHUH.

Apudmerndyeckuii KOpeHb HarypanbHOH cTemeHu. CTeneHb C palMOHAIBHBIM U
JEHCTBUTEIIBHBIM I10Ka3aTEIEM, CBOMCTBA CTEIICHHU.

Crenennass ¢yHKIMS u ee cBoWcTBa H rpaduk. B3aummuHo oOpaTtHble (QYyHKIUU.
PaBHOCWIIBHBIE YpaBHEHMsI U HEPABEHCTBA. MppalnoHaIbHble ypaBHEHUS.

[TokazarenpHas QyHKIUsS W ee cBoiictBa u rpaduk. I[lokazaTenbHble ypaBHEHHS W
HepaBeHCTBA. CHCTEMBI IT0KA3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Jlorapudm umcna, cBoiictBa jorapudma. JlecATHdHBIE W HATypaJbHBIC JOrapu(MEL.
[TpeoOpa3zoBanue norapudmudeckux BelpaxkeHuil. Jlorapupmuueckas GyHKIMS U €€ CBOWCTBA U
rpaduk. JlorapudpmMudeckne ypaBHEHUS! 1 HEPABEHCTBA.

Pagunannas mepa yria. [loBopoT Touku BOKpYr Haudana koopauHar. CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC MPOM3BOJIBHOIO yIyia. 3HAaKM CHHYyca, KOCMHyca U TaHreHca. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO W CJIEACTBUA M3 HEro. 3HAYEHHUs TPUTOHOMETPUYECKHX

T MWW
dbyukmii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, Z,g, E pan). CuHyC, KOCUHYC U

TaHTeHC YTJIOB 0 U —0.. POPMyIIBI ClIoKeHUs, (GOPMYIIbl IPUBEEHUS, (POPMYJIIBI ABOMHHOIO yria.
CyMmMa ¥ pa3HOCTbh CUHYCOB, CyMMa U Pa3HOCTh KOCUHYCOB.

ApKKOCHMHYC, apKCHUHYC, apKTaHreHc uucia. [Ipocreiimne TpUTOHOMETPHUYECKHE
ypaBHEHUs. Perienre TpuroHoMeTprUuecKux ypaBHeHU. Tpuronomerpuueckne QyHKIMH Y =
Sin X, y = Cos X, Yy = tg X, y = ctg X. CBoiicTBa u rpaQuKi TPUTOHOMETPUIECKHUX ()YHKIIHH.

[IpousBognas. IlpousBomnas crenenHou ¢Gyukmuu. [IpaBuna auddepeHupoBaHus.
[TpousBosHbIe aneMeHTapHbIX QyHKIMH. KacatenbHas k rpaduky ¢pyHkuuu. 'eomerpudeckuii u
(bu3nuecKnii CMbICI POU3BOTHOM.

Bospactanne u yObiBaHue ¢yHKIuM. Touku BSKcTpemMyMa (MakcuMyma M MHUHHUMYyMa).
HccnenoBanue 3yeMEHTApHBIX (PYHKIMH Ha TOYKM 3KCTpeMyMma, HauOoJiblllee M HauMEHbIlee
3HaueHue QpyHkuuu. [loctpoenne rpadukoB QyHKIMHA ¢ TOMOIIBbIO MPOU3BOIHBIX.

[TepBooOpaznas. IlpaBmiia HaxoxaeHus TmepBooOpasHbIX. [lnomane KpuBOIHMHEHHOMN
Tpaneuuyu W HHTErpal. BpluncieHne uHTErpanoB. BeluuciaeHue Imiomaned ¢ IMOMOUIBIO
UHTETpaa.

Pemenue 3a1a4y Ha IBUKEHHE, HA CMECH, CIUIABBI M KOHIIEHTPALMIO C TOMOLIBIO JTMHEWHBIX
Y KBaJPATHBIX YPABHEHUHN U UX CHCTEM.

T'eomempus

Touka, npsAMast ¥ IJIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

ITapayuieIbHOCTH NPSAMBIX, NPSAMOM M IIOCKOCTH. B3auMHOE pacnoyioKeHUE INpsSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. YTOJ MEXKIAY IBYMs NpsAMBIMU. [lapajienpsHOCTh IUIOCKOCTEH.
Terpasap u napasuiesenuIen.

IlepneHquKyISIPHOCTD NMPSMOM U IJIOCKOCTH. lIeprneHnuKynsp U HaKJIIOHHBIE. YTOJI MEXIY
OpsAMOM M IUIOCKOCTBIO. JIByrpanHelii yron. Teopema 0O Tpex MEpIEHIUKYIApax.
[lepneHUKyISPHOCTD IIJIOCKOCTEM. [IpssMOyroNBHBIA ~ TapaUIeNEeNUIEN. CaoiicTBa
IIPSAMOYTOJIBHOTO ITapaJuIeIICIIUIIE A,



[Tonsitue Muororpannuka. IIpusma, riomaas NOBEPXHOCTH M 00beM mpu3Mbl. [lupamuna,
IUIOIIA/Ib IOBEPXHOCTH U 00beM nupamubl. [IpaBuiibHas n ycedenHas nupamuza. [IpaBuibHbie
MHOTOTPaHHUKH.

Hununanap, miomaab MOBEPXHOCTH U 00beM HmimHIpa. KoHyc, miomanb MoBEpXHOCTH U
o0wvem konyca. Cdepa u map, ypaBaenue cdepsl. [Lnomans moBepxHOCTH cepbl, 00beM IIapa u
€ro yacrei.

[TonsitTue BexkTopa B mnpocTpaHcTBe. COKE€HHME U BBIYMTAHME BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha yuciio. KomiianapHbie BEKTOPHI.

Koopaunats! TOUKH ¥ KOOpAMHATHI BeKTOpa. CKaJIIpHOE ITPOU3BEAEHNUE BEKTOPOB.

Komobunamopuka, éeposasmnocmey u cmamucmuka.

[IpaBuno mnpowusBenenus. IlepectaHoBku, pasmenieHuss U coyetaHusi. bunom HeroToHa.
CoObITusa M MX KOMOMHAIMH. BeposaTHOCTh cOOBITHS, CIOKEeHUE BeposiTHOCTEH. HezaBucumolie
coObITHSI, yMHOXKEHHE BeposiTHOCTel. CitydaliHble BETUYMHBI U MEPBI pa3zdpoca.

Yri1y0/1eHHbIH ypOBeHb

Anredpa M HaYaJIa aHAJIM3A

[ToBrOpenue. Pemenne 3a1ay ¢ UCIONB30BAHUEM CBOMCTB YUCEN U CUCTEM CUUCIICHUS,
JEIIMMOCTH, J10JIEW U 4YacTeH, NPOLIEHTOB, MOyJIel 4ucel. Penienne 3axad ¢ MCIOJIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MPeoOpa30BaHMI MHOTOWIEHOB U JPOOHO-
palMOHaIbHBIX BBIPAXKEHUN. Pellenne 3a1ad ¢ MCIOIb30BaHUEM IPayCHOU Mepbl yriia. Moy
YHClla U ero cBoicTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
IOMOILIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
33/1a4 C IIOMOINBIO YHCJIOBBIX HEPABEHCTB M CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, C
IPUMEHEHHEM M300paKeHUsI UYHUCIIOBBIX HPOMEXKYTKOB. PelleHue 3amad ¢ HCHOIb30BaHUEM
YHCIOBBIX (YHKIMA M WX rpadukoB. Mcmonb3oBaHWE CBOWCTB M TPapUKOB JHUHEWHBIX WU

KBaJIpaTUUHBIX (PYHKUMHA, 0OpaTHOW MPONOPLUMOHAIBHOCTH U QyHKIUU Y = \/; . I'padpuueckoe

pellIeHHEe ypaBHEHHWI W HepaBeHCTB. Vcmonp3oBaHWe omnepanuili HaJ MHOXKECTBAMH M
BBICKA3bIBaHUSIMU. VICmob30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCJIOBBIX MTPOMEXKYTKOB, UX O0BEIUHEHUN U TepecedueHuil. [IpumeHenue npu pemeHnn 3aaad
CBOMCTB apu(METHUUECKOH W TeOMETPHUYECKONW MPOTrpeccud, CYMMHpPOBaHUs OeCKOHEYHOMN
CXOJAIIEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHuosecTBa (YMCIOBBIE, TeoMeTpudeckux Quryp). XapakTepuCTUYECKOE CBOWCTBO,
AJIEMEHT MHOXKECTBa, IIyCTOe, KOHEYHOe, OeckoHeuyHoe MHOXecTBO. CrocoObl 3amaHusd
MHOXkecTB [logmHokecTBO. OTHOILIEHUSI TPUHATIEKHOCTH, BKIIOUEHHUSI, paBeHCcTBa. Onepanuu
Haj MHOxecTBaMu. Kpyrm Oiinepa. Koneunble u OECKOHEYHBIC, CUYETHBIE M HECUETHBIC
MHOKECTBA.

HctunHble W JIOKHBIE BBICKA3bIBAHWSA, OINEpaAllMd HaJ BBICKA3bIBAaHUSMU. Aneebpa
svickasviganui. CBsS3b BBICKA3bIBAHUN € MHOXecTBaMU. KBaHTOpBI CYIIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OCHOBHble JN02uueckue npasuna. PemieHue JOTMYecKHX 3aj1ad C
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUL.

YmozakmoueHus. OO0CHOBaHUS M JOKa3aTeNbCTBO B MareMaTHke. Teopembl. Bumbl
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodwr Odokazamenvcms. Mamemamuueckas uHOYKYuUA.
Ymeeporcoenus: obpamnoe Oannomy, NpPOMUEONONOdNCHOE, 00pamHOe NPOMUBONOLOHNCHOMY
oannomy. Ilpru3HaK U CBONCTBO, HEOOXOIMMBIE M JIOCTATOYHBIE YCIIOBUSI.

Ocnosnas meopema apugmemuxu. Ocmamxu u cpasHenus. Aneopumm Eexauoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema @epma. (-uunvie cucmemvl CHUCTIEHUSL.
Dynxyus Diinepa, 4ucio u cymma oeaumerneti HAMypaibHO20 YUCTA.



Paguannas Mepa yria, TpUTOHOMETPUYECKAs OKPYKHOCTb. TpUrOHOMETpHUYECKHE
byHKIIMM yucen U yriaoB. QopMyiibl MPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (DYHKIUH,
(dopMynbl ABOWHOTO M TIOJOBUHHOTO aprymeHTa. llpeoOpa3oBaHue CyMMBI, Pa3HOCTH B
MIPOU3BEIEHNE TPUTOHOMETPUYECKUX (DYHKIUH, 1 HA00OPOT.

Hynu ¢yHKumu, npoMeXyTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTh. HawmOombimee u
HauMeHblIee 3HaueHue ¢GyHkuuu. [lepuoanueckue GyHKIMY U HAUMEHBIINH niepuoa. YeTHble U

HeueTHble (QYHKUUU. DYHKyuu «OpoOHASI YACMb YUCLAY y={x} U «yenas 4acmo YUCIA»

y=[x].
Tpuronomerprueckue (HYHKIIMH YHCIOBOTO aprymenra Y =COSX, y=sSinXx, y=tgXx,
y = ctg X. CBoiicTBa u rpauKu TPUTOHOMETPUYECKHUX (PYHKIUH.

OOpatHble TpPUTOHOMETpUYECKHE (YHKIMH, HMX TJIaBHbIE 3HAYECHHUs, CBOICTBA H
rpa¢uku. Tpuronomerpuueckue ypaBHeHHA. OIHOPOJIHBIE TPUTOHOMETPHUUECKUE YpPAaBHEHMS.
Pemienne  mpocTedInuMx — TPUTOHOMETPUYECKUMX  HepaBeHCTB.  [Ipocreiimme  cucremsl
TPUTOHOMETPUUYECKUX YPaBHEHUH.

Crenenp ¢ JAelcTBUTENbHBIM IIOKa3aTesleM, CBoiicTBa creneHu. I[Ipocreiimue
HoKa3aTesbHbIC YpaBHEHMs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucrno € u pyHKIMS y=€*.

Jlorapudm, cBoiictBa Jsorapupma. JlecaTuuyHblii U HaTypanbHbI Jorapudm.
[IpeoOpa3oBanue  jorapupmMuuecKux  BelpakeHui. Jlorapudmuyeckue ypaBHEHHS U
HepaBeHcTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennast GpyHKIUS U €€ CBOMCTBA U Tpaduk. VpparmoHaisHbie ypaBHEHUSI.

[lepBuyHblEe TpeNCTaBIEHUS O MHOXXECTBE KOMIUIEKCHBIX uucel. Jleicmeus c
KomniekcuviMu yuciamu. Komnnexcno-conpsscennvie uucia. Mooyis u apzaymenm uucia.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaeHnenuli 8 KOMHIEKCHbIX
YUCIAX.

Mertoa uHTEpBaJOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (yHKIMIA:
CABHUI, YMHOXXEHHE HA YHUCIIO, OTPaKEHHE OTHOCUTENIbHO KOOpAMHATHBIX oceil. ['paduueckue
METO/IbI pellIeHHs] YpaBHEHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIINX
MEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucteMbl IOKa3aTeNbHBIX, JOrapUPMHUUECKUX U HPPALUOHAIBHBIX YpaBHEHUI.
CucreMsbl OKa3aTeIbHBIX, JIOTAPUPMUUECKUX U UPPALIMOHAIbHBIX HEPABEHCTB.

B3aumHuo obpatnbie pyHkuMU. ['padukn B3auMHO 0OpaTHBIX (YHKIUA.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@Dopmyna bunoma Heriomona. Pewenue ypasnenuil cmeneHu @vluie 2 CHeYudanbHblx
6u006. Teopema Buema, meopema be3y. [Ipusooumvie u nenpugooumuvle mHo2ounenvl. OcHosHasA
meopema  ancedopvl. Cummempuueckue MHO20uNenvl. Llenouucnennvlie u  yenosnaumvie
MHO20UJIEHDL.

Huoghanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamoa.

Cymmbl u psadvl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaUACEHUU OCUCNBUMENbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Byusxosckozo, nepagencmeo Hencena, nepasencmsa o cpeouux.

[Tonsitue npenena ¢yHkuuu B Touke. [lowamue npedena gyukyuu 6 6eCKOHeUHOCHU.
Acumnmomul epagura @yuxkyuu. CpaHeHue OECKOHEYHO MANblX U OECKOHeYHO OONbUUX.
HenpepsiBHOCTh yHKITNU. Céoticmsa Henpepvignbix ¢yukyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts Gynkuuu. [IpomsBoanas ¢yHkuuum B Touke. KacarenpHas k
rpadpuxky @ynkuuu. I'eomerpuueckuii M (U3NYECKUH CMBICI TPOU3BOAHOMN. [Ipumenenue
npouszeoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuma
nuddepeHpoBaHms.

Bropas npousBojHas, ee reoMeTpUUeCcKuil 1 (PU3NYECKHI CMBICII.



Touku oskcTpeMyma (MakcuMyma W MHHHMyMa). lccrienoBanue 3lieMEHTapHBIX
GyHKIMI Ha TOYKM DKCTpEMyMma, HaumOOJbllee W HaUMEHbIIEe 3HAUYEHHE C IOMOIIBIO
Npou3BOIHOU. [locmpoenue epaguxos @GyHKyull ¢ nomMowjbio Npoussoousix. Ilpumenenue
npouszeooOHoU npu peuwteruu 3aoay. Haxooicoenue sxcmpemymos @yHKyuli HeCKOAbKUX
nepemeHHbIX.

[lepBoobOpasznas. Heonpenenennsiii wunrerpan. IlepBooOpa3Hbie  31€MEHTApHBIX
¢ynkumii.  Ilnomanes  kpuBonuHenHOW — Tpanmeumu. @Dopmyna  Herorona-JleitOnuma.
OmnpeneneHHblil UHTETpal. Boluucnenue niowaoei niockux gueyp u o6vemos men 8paujeHus ¢
HOMOWBIO UHMeSPada.

Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpust

[ToBTOpeHue. Pemienne 3amad ¢ UCHOJIB30BAaHHMEM CBOMCTB (UTYp Ha IIJIOCKOCTH.
Pemenue 3a1au Ha 10Ka3aTeIbCTBO M MTOCTPOEHUE KOHTpIpUMEpoB. [IprMeHeHune mpocTenmx
JOTMYECKUX MpaBui. Pemenwe 3agad Cc  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHOILIEHUH B NMPSIMOYTOJIBHBIX TPEYrojbHHUKAX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amad ¢ wcnosib30BaHHEM (PAKTOB, CBSA3aHHBIX C OKPY)KHOCTsAMHU. Perienue 3agad Ha
U3MEPEeHUsT Ha IUIOCKOCTH, BBIYUCIEHMS JUIMH M Iulowanei. Pewenue 3adau ¢ nomowpio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napannenenunen, nupaMmuia, TeTpasap.

OcCHOBHbIE IOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIIEJICTBUS
u3 HUX. [lonamue 06 akcuomamuueckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHrne ceUeHHI MHOTOIPAHHUKOB METOJO0M
cienoB. LlenTpanbHoe npoexkTupoBaHue. IlocTpoeHue cedeHHt MHOTOTPaHHUKOB METOJIOM
IIPOCKINN.

CkpemuBaroniyecss npsMble B IPOCTPAaHCTBE. YToJl MEXIAYy HUMH. Memoowl
HAXOJICOCHUS PACCMOAHUL MENCOY CKPEUWUBATOUWUMUCS NPAMBIMU.

Teopemsl 0 mapamIenbHOCTH NMPSMBIX U IJIOCKOCTEN B mpocTpaHcTBe. [lapannensHoe
POEKTUPOBaHUE U N300paxkeHue puryp. I eomempuueckue mecma movex 8 NPOCMpPAaHcmeae.

IlepneHIUKYNApPHOCTh MNPSAMOM M MIOCKOCTH. OpTOrOHAJIBHOE IPOEKTUPOBAHUE.
Haxnonuslie u npoekuuu. Teopema o Tpex neprneHanKyiIspax.

Buovi  mempasopos. Opmoyenmpuyeckuii mempa’op, KaApKACHuIU — mMempasop,
pasHoepanubll mempal’op. lIpsamoyeonvusiii mempa’op. Meouarnvt u bumeduanvl mempa’opa.

Jlocmpausanue mempasdpa 0o napaiienrenuneod.

Paccrosinust mexnay ¢urypamu B mpoctpaHcTBe. OOHIMIT MEpneHIuKyIsp ABYX
CKPEIIHBAIOIINXCS IPSIMBIX.

VYrael B npoctpaHcTBe. llepneHaukynsipHble MIOCKOCTU. [L10wadb opmocoHanvHot
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHMBIL V2Ol
Ceouicmea nnockux y2noé muocozpanno2o yena. Ceoucmea niocKux u 08Y2PAHHLIX Y2lo8
mpexzpanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 011 MPEXSPAHHO20 Yelda.

Bunel MHoOrorpaHHukoB. Pazgepmku mHozocpanHuka. Kpamuatiwue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Ounepa. llpaBunbHble MHOTOTPAHHUKH. J{80UCMEEHHOCMb NPAGUTLHBIX
MHO202PAHHUKOB.

[Ipusma.  Ilapamnenenunen.  CpoiictBa  mapawienenunena.  [IpsamoyrosibHbIN
napauienenunen. HakaoHHbIE IPU3MBIL.

[Inpamupga. Bunael nupamua. OneMeHTHl NpPaBWIBHOM mnupamuasl. [Iupamunaer ¢
PaBHOHAKJIOHEHHBIMU peOpaMu U IpaHsIMH, UX OCHOBHBIE CBOMCTBA.

[Tnomaau noBepxHOCTEW MHOTOTPAaHHUKOB.

Tena BpateHus: TWIMHAP, KOHYC, map U cpepa. CeueHs: LMIMHIPA, KOHYCa U Iapa.
[[TapoBoii cerMeHT, MapoBO CIOM, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.



Onemenmoi cpepuueckoi ceomempuu. Konuueckue cevenus.

Kacarenbnble npsimpie U miaockoctu. Brrcannele u onucanuslie chepsl. Kacarowuecs
cghepovl. Kombunayuu men 8paweHus.

Bextopsl u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHUCIO. YTOI
Mex 1y BekTopamu. CKalsipHOE TIPOU3BEICHUE.

VYpasaenue miockoctu. dopmyna paccTOSTHUS MeXAYy TOYKamMH. YpaBHEHHE c(epbl.
@opmyna paccmosinus om mouku 00 niockocmu. Cnocoowl 3a0anusi NPAMOU YPAGHEeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWbBIO 6eKMOPO8 U MemoOOM
KOOpOuHam. DieMeHmyl 2eoMempuu Macc.

[Tonsatue ob6wvema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TN BpalleHUsA. AKCUOMbI
obvema. Buvloo gopmyn ob6vemos npamoyz2onvHo2o napaineienuneod, HPusMvl U NUPAMUOBL.
Dopmynvl 0151 HAX0HCOeHUsL 0Obema mempa’opa. Teopemvl 06 OMHOULEHUSAX 0OBLEMOB.

Ipunoocenuss unmezpana K 6bIYUCIEHUIO 00BEMOE U NOGEPXHOCMEN MeNl 8PAeHUs.
Inowaos cghepuueckoeo nosica. Obwvem wiaposoco cnos. Ilpumenenue ob6vemos npu peuieHuu
3a0au.

[Tnomane chepsr.

Passepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IUIMHIPA U KOHYCA.

KoMOuHanmu MHOTOrpaHHUKOB U TEJT BPALECHUS.

[Togobue B mpoctpanctBe. OTHOIIEHHE OO0BEMOB U IUIOMIAACH MOBEPXHOCTEH
no100HbBIX uryp.

Hsuoicenuss 6 npocmpancmee:  napaniebhblil  NEPEHOC,  CUMMEMPUS  OMHOCUMETLHO
HIOCKOCMU, YeHMPATIbHASL CUMMEMPUS], HOBOPOM OMHOCUMENLHO NPSIMOIL.

Ilpeobpaszosanue nooodus, ecomomemus. Pewenue 3a0au Ha NIOCKOCMU C
UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMOOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TEOPHUs rpad)oB 1 KOMONHATOPHKA

[loBTopenue. Mcnonb3oBaHue TaOAMI] U AUarpaMM JUls IPEACTaBICHUS JIaHHBIX.
Pemenue 3a1ay Ha MpUMEHEHUE ONMHUCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HaOOPOB: CpPEIHHUX,
HauOOJBIIEr0 U HAUMEHBILEr0 3HAUEHUs, pa3Maxa, AUCIEPCHUH U CTAaHAAPTHOTO OTKIOHEHUS.
Bbruucnenne 4acToT M BeposTHOCTEH COOBITHH. BbluncieHune BeposSTHOCTEH B ONBITaX C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMM  Hcxojnamu.  Mcmonp3oBaHme  KOMOMHATOPHKH.
Bbruucnenue BeposiTHOCTEH He3aBUCHUMBIX COObITHHA. Mcrnosnb3oBaHue (opMysbl CIOXKEHHS
BEPOSITHOCTEH, TuarpamMm Dijiepa, 1epeBa BeposTHoCTe|, hopmynsl bepHysm.

Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

YcnoBHas BepoATHOCTh. [IpaBmiio yMHOXkeHUs BeposTHOCcTeH. PopMyliia IOJHON
BepositHOCTH. Dopmyina baiieca.

JluckpeTHble ciydyaiiHble BEIMYMHBI U pacnpezeneHus. COBMECTHBIE paclpeeeHusl.
Pacnipenienenne cyMMbI M IPOU3BEIEHUS HE3aBUCUMBIX CIIydalHBIX BEJIMYMH. MaTtemarnueckoe
OKHUJAHUE W JUCHEepCHUs CIIy4alHOM BeNWYMHBI. MaTemMaTHuecKkoe OXHJIaHue M AUCIEepPCHUs
CYMMBI CIIy4aliHbIX BEJITMYHH.

bunapnas cnyvaiiHas Benu4uHa, pacnpenesnenne beprymau.  ['eomerpuueckoe
pacnpeneneHue. bUHOMHanbHOE paclpeleleHue U €ro CBOMCTBa. [ unepeeomempuueckoe
pacnpeoenenue u e2o c8ouUcmaa.

HenpepeiBHble  ciydaiiHble  BenMYMHBL.  [InOTHOCTH  BeposTHOCTH.  DYyHKIMS
pacnpezeneHusi. PaBHoMepHoe pacnpesesieHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. OyHKINS
Jlarnaca. IlapameTrpsl HopManbHOrO pacnpenesneHus. [lpumepbl cilydallHBIX — BEIWYMH,
MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOIPEIIHOCTh U3MEPEHUH, pOCT ueioBeka). [lenmpanvras
npeoenbHas meopema.



Hepagencmeo Yedviuesa. Teopema Yeoviuesa u meopema bBepnynnu. 3axon 6orvuiux
yucen. Boibopounviii memoo uzmepenus eepoamuocmeti. Ponv 3axona 6onvuux uucen 6 Hayke,
npupoode u obuecmae.

KoBapuanus aByx ciydailHbix BenuuuH. [loHstne o KoapduIMeHTe KOppemsiuu.
CoBmecTHBIE HAOMIOJCHHUA JIBYX CIyY4allHBIX BENWYHMH. Bwibopounwiii Ko uyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee ypo8eHb 3HAYUMOCHU.
IIposepka npocmertiwiux eunomes. Imnupuyeckue pacnpeoeieHus U ux césa3b ¢ meopemuiecKkumu
pacnpeodenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. HuvekmusHvle U CIOPLEKMUBHbIE COOMBEMCMBUL.
buexyuu. /{luckpemnas nenpepvignocme. llpunyun [Jupuxie.

Koouposanue. Jleouunas 3anuce.

OcnosHvle nousmus meopuu 2epagos. [lepesvs. Jsouunoe Oepeso. CesasHocmb.
Komnonenmur cesiznocmu. Ilymu na epaghe. Diineposwt u I amunbmorogvl nymu.

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBHe ¢ YII quctumauna [1J].1 MaTemaTtuka paccuntana Ha 377 dac B ro. 309 —
JCKIMH, YPOKH, 49 — mpakTHIecKue 3ausTus; 343 4 — camocTosITeNbHas padoTra

I[lnanupyemble pe3yibTaThbl 00yUeHUsI

I/I3yquI/Ie MaTeMaTUKH 0O€eCIIeunBaeT JOCTHIKCHUC O6y‘~IaIOH_II/IMI/IC$I CJICAYIOMUX
PE3yJIbTATOB:

JIMYHOCTHBIX:

e chopMHpPOBAHHOCTH MPEICTABICHUI O MaTeMaTUKE KaK YHHBEPCaJIbHOM SI3bIKE HAyKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U IIPOLIECCOB, UAEAX U METOAAX MaTEMATHKY;

e [IOHMMaHWE 3HAUYMMOCTH  MaTeMaTHKU Uil  Hay4dHO-TEXHHYECKOro  Iporpecca,
c(OpPMHPOBAHHOCTh OTHOLIEHUSI K MaTeMaTHKe KaK K 4acTH OOIIeueI0BEYECKON KYIbTYpPbI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOIIOLIMEN MAaTEMaTUYECKUX UEH;

® Da3BUTHE JIOTUYECKOTO MBIIUICHHS, POCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUTMUYECKOMN
KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YpOBHE, HeoOXoAMMOM Ui  Oymymieit
poeCCHOHAIBHON JEATENHHOCTH, JISl MPOOJIKEHUST 00pa30BaHUsS M CaMOOOpPa30BaHUS;

e OBJIQJICHHE MAaTeMaTHYECKUMH 3HAHMSIMU U YMEHUSIMH, HEOOXOAMMBIMU B IOBCETHEBHOMN
JKU3HU, JUISI OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAY4YHBIX JUCHUIUIMH W AWCLUILIIMH
npo(ecCHOHANBHOTO LMKIIA, Ul TMOJTY4eHHs 00pa3oBaHMsI B 00NacTAX, HE TPEOYIOLIMX
yri1yOJIeHHON MaTeMaTH4ecKoi MOJArOTOBKH;

® TOTOBHOCTh M CIOCOOHOCTHh K OOpa3oBaHHIO, B TOM YHCIE CcaMOOOpa3OBaHHIO, Ha
MPOTSYKEHUH BCEU KU3HU,

e CO3HATeJIbHOE OTHOLIEHWE K HENpPephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIEUIHON
npodecCHOHATIBLHON U 00IIECTBEHHOH 1eATENIbHOCTH;

® TOTOBHOCTb U CIHOCOOHOCTh K CAMOCTOSTEIBbHOM TBOPUYECKONM M OTBETCTBEHHOI
JeSITEIbHOCTH;

® TOTOBHOCTb K KOJUIGKTUBHOW paloTe, COTPYIHHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTeNbHON, OOLIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIeI0BaTeIbCKONW, MPOEKTHONH U
JIpYTUX BUAaX AESITEIbHOCTH;

e OTHOIIEHHE K MPO(EeCcCHOHANTBHON NEATENPHOCTH KaK BO3MOXKHOCTH YYacTHsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHAIBHBIX TPOOIIEM;



MeETanpeaAMEeTHBIX

YMEHUE CAMOCTOSITEIBHO ONPENENATh LENIU JEITEIbHOCTH M COCTABJIATH  ILJIAHBI
JIEATEIIbHOCTH;

CaMOCTOSTENIBHO ~ OCYIIECTBIISITh, KOHTPOJIMPOBAaTh M KOPPEKTUPOBATh JEATEIbHOCTD;
HCIIOJI30BaTh BCE BO3MOXHBIE PECypChbl Il JOCTHKEHMSI IIOCTaBJICHHBIX LEIe W
peanu3anni IJIaHOB ACSATEIBHOCTH;

BBIOHMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;

YMEHHE MPOAYKTHMBHO OOIIaTbcs U B3aUMOJICHCTBOBATH B IIPOIECCE COBMECTHOM
JESTENIbHOCTH, YYMUTHIBATh MO3UIMH JAPYTUX YYACTHUKOB JI€ATEIbHOCTH, 3(P(PEKTUBHO
pa3pemaTh KOHQIUKTHL;

BJIQJICHHE HABbIKAMU II03HABATENbHOHM, Y4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOMN
NESITEIbHOCTH, HaBBIKAMU Pa3peleHus Ipooiem;

CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSATEIHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX
3a71a4, MPUMEHECHHIO PA3JIMYHbIX METOJOB ITIO3HAHUS,

TOTOBHOCTb M CIOCOOHOCTHh K CAaMOCTOSATEIbHOM HH(POPMAIIMOHHO-TIO3HABATEILHOM
JESTSIIbHOCTH, BKIIIOYask YMEHHUE OPHUCHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(pOpMAIwH,
KPUTHYECKH OICHHBATh U WHTEPIPETHPOBATH MH(DOPMALMIO, MOIYYaeMYI0 M3 Pa3IAYHBIX
HMCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO HU3Jararb CBOIO TOUKY
3pEHUsI, UCII0Ib30BATh aJIEKBAaTHBIE SA3bIKOBBIE CPEJICTBA;

BJIQJICHUC HABBIKAMHU TO3HABATEIHLHOU pediiekcnn Kak OCO3HAHUS COBEPIIACMBIX JICHCTBHHA U
MBICJIUTEIBHBIX MPOLECCOB, HMX pE3yJbTaTOB W OCHOBAHUM, TIPaHUIl CBOETrO 3HAHUS U
HE3HaHMS, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEJICTB JJIsl UX TOCTUKEHUS;
[EJICyCTPEMIICHHOCTh B MOWCKAX M MPHUHATHU PEIICHHUM, COOOpa3UTEIbHOCTh M WUHTYUIIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUN;

CIIOCOOHOCTH BOCTIPUHUMATH KPACcOTY U TaPMOHHUIO MUPA;

NMPEAMETHBIX

c(OpPMHPOBAHHOCTh MPEACTABIECHUI 0 MaTEMAaTUKE KaK YaCTU MUPOBOM KYJIbTYphl U MECTE
MaTeMaTHK{ B COBPEMEHHOM LMBMIIM3ALMH, CIOCO0AX ONMMCAHMA SIBIEHUH peabHOr0 MHpa
Ha MaTEMaTUYECKOM SI3BIKE;

Cc(OPMHUPOBAHHOCTh MPEJACTABICHUA O MaTeMAaTHYECKUX MOHATHSAX KaK Ba)KHEHIINX
MaTE€MaTU4YeCKUX MOJEIAX, MO3BOJIAIOIIMX OMNMCBHIBATH M U3Yy4aThb pasHbIE IIPOLIECCHI U
SIBJICHUSI;

IIOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOI0 IIOCTPOCHUS MATEMAaTUYECKUX TEOPUH;
BIIQJICHUE METOJAMM JI0KA3aTEIbCTB W AITOPUTMOB PELICHUS, YMEHUE HUX NPHUMEHSTH,
IIPOBOJIUTH TOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMU [IPUEMAaMM pPELICHUSA PALMOHAIBHBIX W HppalUOHAJIbHBIX,
[IOKA3aTeJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BaHNE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM 4YHUCJIE IS TIOMCKA ITyTH
pELICHUS ¥ WUIIOCTPALUK PELICHUS YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEJCTABICHUN 00 OCHOBHBIX MOHATHSX MAaTeMaTUYECKOro aHaau3a U
UX CBOMCTBaX, BJaJIcHHE YMEHUEM XapaKTepHU30BaTh MoBeAeHHEe (QYHKIUH, HCIOJIb30BAHNE
IIOJIYYEHHBIX 3HAHWM JJI OIIMCAHUA U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

BJIQJICHUE OCHOBHBIMH IOHATHSIMH O IUIOCKAX W NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

c(OPMHPOBAHHOCTh YMEHMS pAaCHO3HaBaTh TeOMETpUYeckue QUrypsl Ha uepTexax,
MOJEIIAX U B PEAIBHOM MHUpE;

NPUMEHEHUE HW3YYEHHBIX CBONCTB TeOMeTpUYecKux ¢Guryp u Qopmyn aias pelieHus
TeOMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJECpPKAHUEM;



e c(hOpMHUPOBAHHOCTDH MPEJICTABICHUI O MpoIeccax M SIBICHUSIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIEMEHTApPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOJUThb U OIICHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHUIINX
MPAaKTUYECKUX CUTYALUSAX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

e BJAJICHUEC HABBIKAMHM HCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX NPOIPAMM IIPU PEILICHHUU
3a1a4

B pesynbrare u3ydenus yuyeOHON TUCHMILIMHBI MaTeMaTHka Ha YpOBHE CPEIHEro OOIIero
00pa3zoBaHwUsI:

O6anfoumﬁc;{ Ha 0a30BOM YPOBHC HAYYHNTCA:

Anzeopa u nauana ananusa

Yucna u evipasrcenus

OrnepupoBaTh NOHITUSIMHU:

- [EJI0E€ YKCJIO0, JACIMMOCTh 4YHCeN, OOBIKHOBEHHass JApoOb, [eCATHYHAs JapoOb,
PaIMOHATIBHOE YHCIIO, TPUOIIKEHHOE 3HAUCHUE YHCIIA;

- omepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATHSAMHU:  JIorapupM  YHUCHa,
TPUTOHOMETPUIECKAsE OKPYKHOCTh, IPayCHAs MEpa yIJia, BEIMYNHA YIJIa, 33JAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YIJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEINYNHY;

- BBIMOJIHSATh apUPMETHUCCKHE ICHCTBUS C IIETBIMH U PAllHOHATBHBIMHU YHCIAMHU;

- BBINIOJIHATD HECIIOXKHBIC MPEOOPA30BAHUS UHCIIOBBIX BBIPAXKEHHM, COEPIKALINX
CTETICHU YUCeJI, TU00 KOPHU U3 YUCE, JINOO JIoraprudMbl YnCel;

- CPaBHUBATH PAIMOHAIBHBIC YHUCIIA MEKITY COOOIA;

- OILICHUBATh M CPAaBHHBATh C PAlMOHAJIBHBIMH YHCIAMH 3HAUCHUS IEJIBIX CTEICH el
9rCesI, KOPHEH HATYPaIbHOM CTEIICHN U3 YMCEI, JIOrapu(hMOB YHCEIT B IPOCTHIX CITydasx;

- OLICHUBATH 3HAKH CHHYCA, KOCHHYCA, TAHT€HCa, KOTAHICHCA KOHKPETHBIX YTJIOB;

B moBceIHEBHOM KU3HH M TIPU U3YUIECHHUU IPYTHX YISOHBIX MPEIMETOB:

- BBIMIOJIHSATD BBIYMCIICHUSI I PEIICHHUH 33]1a4 MPAKTHYECKOr0 XapaKkTepa;

- BBIMIOJIHATD TPAKTHYECKAE PACUeThl C HCIOJB30BAHUEM IIPU  HEOOXOJAUMOCTH
CIIPAaBOYHBIX MATEPUAIIOB M BBIYUCIHTEILHBIX YCTPOUCTB;

- COOTHOCHTH peaibHbIC BEINYNHBI, XapPaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO0 MUpPA C
UX KOHKPETHBIMH YHCIOBBIMH 3HAYCHUSIMU;

- UCITOJIB30BATh METOBI OKDPYTJICHUS, TPHOIIDKCHUSI W TPUKUIKH TPH PEIICHUH
HPaKTUYECKHX 3a/1a4 TTOBCEAHCBHOM )KU3HH.

Ypasnenusn u nepasencmea

- petiate Jorapumudeckue ypasHenus Buma log, (bx + ¢) = d u mpocreitmme
HepaBeHCTBa Bua 10g.x<d;

- pellaTh MoKasaTelbHbIe ypaBHeHus, Buaa 8> °= d (rae d MOXKHO IIPEACTABHTD B BUJE
CTEIEHU ¢ OCHOBaHMEM a) U MpocTeiiine HepaBeHCcTBa Bua a'<d  (rae d MOXKHO MpPEICTaBUTh
B BH/IC CTEIICHH C OCHOBAHHEM a);

- pelaTh UppalMOHATLHbBIE YPABHEHHUS;

- NPUBOIUTh HECKOJBKO TMPHUMEPOB KOPHEH TPOCTEHIIEro TPUTOHOMETPUIECKOTO
ypaBHEHHUs BHJa: sinX = &, COS X = @, tgx = a,Ctgx = a, rme a — TabiuyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPUICCKON (DYHKITHH.

B moBceTHEBHOM JKM3HU U TP H3YYCHUH IPYTUX TPEIMETOB:

COCTaBIISITh M pPELIATh yPABHEHUS M CHCTEMbl YPAaBHEHHH MPH PEIICHUH HECI0XKHBIX
MPaKTHYIECKHUX 33/1a.



Dynkyuu

- OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSAMH: 3aBHCHUMOCTh BEIMYHUH, (DyHKIMS,
apryMeHT M 3HadeHue (QYHKLUHU, 00JaCTh ONpEAETCHHUS U MHOXKECTBO 3HAueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKUUH, HYTH (YHKIHUH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3PaCTaHHE Ha YMCIOBOM IPOMEXKYTKE, YObIBAaHHE HAa YMCIOBOM IPOMEXKYTKE, Haubosbliee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, IEPHOANUYECKas PYHKIUS, IEPHO;

- onepupoBaTh Ha 0a30BOM YPOBHE IOHATHAMM: CTENEHHas, Jorapugmuyeckas H
noKa3zaresabHas (QyHKIHMU, TPUTOHOMETPUYECKUE PYHKIUY;

— pacrio3HaBaTh rpauKd >JIEMEHTAapHBIX (YHKLIUH: CTENIEHHOH, JOrapupMHUECKOW U
NOKa3aTeIbHON (PYHKINHI, TPUTOHOMETPUIECKUX (PYHKITHIA;

- COOTHOCHUTh I'pa)MKM 3JIEMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUECKOH U
[oKa3aTeabHON (YHKUMHA, TPUTOHOMETpUUYECKMX (YHKIMH c (opMynamMH, KOTOPbIMH OHH
3aJ1aHbl;

- HaXO/AUTh 10 rpaduKy NpuOIMKEHHO 3HAUEHUS (PYHKIUH B 3aJaHHBIX TOUKAX;

- OIpeNIeNIATh 110 IpapuKy CBONCTBA GYHKUUHU (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIINE M HAUMEHbLINE 3HAYEeHUs U T.11.);

- CTpOUTH O3CKHM3 Trpaduka (QYHKIUH, YJOBIETBOPSIOMICH TNpHBEIEHHOMY Ha0Opy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

- OlpeNeNiATh 1O TpaduKaM CBOIMCTBa pEATBHBIX MPOIECCOB M 3aBHCUMOCTEH
(HamOopIINEe ¥ HAMMEHBIINE 3HAYCHUS, IIPOMEKYTKH BO3PACTaHUS U yOBIBaHUS, TPOMEXKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH.

Inemenmol MamemamuuecKko20 aHanu3a

- OnepupoBarb Ha 0a30BOM ypOBHE MOHATUSMHU: IMPOU3BOJIHAS (YHKIMH B TOUKE,
KacaTenbHas K rpa@uky QpyHKINU, TPOU3BOAHAS (PYHKLINU;

- ONpeNeNIATh 3HAaYeHHWE NPOM3BOJHOW (YHKIMM B TOYKE MO HU300PAKEHUIO
KacaTeJIbHOHN K TpaduKy, MPOBEJCHHOMN B 3TON TOUKE;

- pemiaTb HECIOXKHBIE 33Jladyd  HAa IPUMEHEHHE CBSI3U MEXAY HPOMEKYTKAMHU
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMa (QYHKIUH, C OJHOW CTOPOHBI, U TNPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (PYHKIIUHN — C IPYTOM.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- NoJIb3ysiCh IpaduKaMH, CPaBHMBATH CKOPOCTH BO3pacTaHMs (pocCTa, MOBBILICHMS,
YBEJIMYEHUSI U T.NI.) WIM CKOPOCTH YObIBaHMA (MaJeHMs, CHUKEHUS, YMEHbLICHMS U T.II.)
BEJIMYUH B PEAIBHBIX MPOLECCaX;

- COOTHOCHUTh TpaMKM pealbHBIX IPOLECCOB U 3aBUCHUMOCTEH C HMX ONHCAHUSAMH,
BKJIIOUYAIOLUMHU XapaKTEPUCTUKN CKOPOCTH M3MEHEHUs (OBICTPBIM pOCT, MIaBHOE MOHMKEHUE U
T.IL.);

- UCIOJIb30BaTh IpaUKK peanbHBIX MPOIECCOB VIS PEIICHUS HECTIOKHBIX MPUKIATHBIX
3ajjad, B TOM 4HCJI€ ONpeAesss 1o rpaduKy CKOpoCTh X0/1a MpoLecca.

Teopusa éepoamnocmeit u CMmamucmuKa, 102UKa U KOMOUHAMOPUKA

— OnepupoBaTh OCHOBHBIMU ONMCATELHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupmMeTnieckoe, Meuana, HauOobllee U HaMMEHbIIIee 3HaUeHUS;

- ONEpUPOBATH TMOHATUAMHU: YACTOTa U BEPOATHOCTh COOBITHSA, CIy4YalHBIA BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSMU;

- BBIUUCIISATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJICUETa YHCila UCXO/I0B.

B noBceiHEeBHOM KU3HU U MTPU U3YYEHUH JPYTHX MPEIMETOB:



- OIICHUBATh M CPAaBHUBATh B MPOCTHIX CIy4asX BEPOSTHOCTU COOBITUH B peabHOM

JKHU3HH;
- YUTaTh, COIOCTAaBISATh, CpPaBHUBATh, HWHTEPHPETUPOBATH B TMPOCTBIX CIydasx

pealibHbIC JaHHBIC, TIPECTABICHHBIC B BUJIE TAOIUII, TUarpamm, rpadukos.

Texcmoevie 3a0auu

— Pemiate HecnoKHBIE TEKCTOBBIE 33/1a4M PAa3HBIX TUIIOB;

—  aHAIM3HPOBATH YCIOBUE 33724, IPU HEOOXOUMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTeMaTUYeCKyI0 MOJIEIb;

— TIOHUMATh W UCIIOJIB30BAaTh ISl pEUISHUs 3a/1a4i WH(OPMAIUIO, TIPEACTABICHHYIO B BUIC
TEKCTOBOM M CUMBOJIBHOM 3aITMCH, CXeM, TaOJIUII, AuarpaMmm, rpaduKoB, pUCYHKOB;

— JICHCTBOBATH [0 AITOPUTMY, COJIEPKAIIEMYCSI B YCIIOBUU 3a/1a4u;

—  HCIIOJIB30BaTh JJOTUYECKUE PACCYKICHHUS MPU PEIICHUH 3a1a4H;

— paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSMH, BBIOMPAs U3 BCe MHPOPMAIINH, TaHHBIC,
HEOOXOUMBIC ISl PEIICHUS 3a1a4H;

—  OCYIIECTBIISATH HECTIOKHBIN MepedOp BO3ZMOKHBIX PEIICHUM, BHIOUpas U3 HUX ONTUMAJILHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,

—  aHAJIM3HPOBATh U UHTEPIPETHPOBATH MOTYUCHHBIC PEIICHUS B KOHTEKCTE YCIIOBUS 3a]a4H,
BBIOMpATH pelIeHHs], He TPOTUBOPEUAIIUE KOHTEKCTY;

— pemiarth 3a7a4u Ha MPOCTHIE MIPOLICHTHI (CUCTEMBI CKUOK, KOMUCCUH) U Ha BBIYUCIICHUE
CJIOXKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPEJAUTOB U UIOTEK.

B noeceownesnotl sicusnu u npu uzyueruu Opyeux npeomemos:

—  peuiaTh HECJOXKHBIE MPAKTUYECKUE 3a/1a4l, BOSHUKAIOIINE B CUTYAIUSAX TTOBCEIHEBHOM
JKU3HH.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHAMM: TOYKA, HpsAMasi, IUIOCKOCTh B
IIPOCTPAHCTBE, NapaIEIbHOCTD U NEPIEHANKYIIPHOCTD IPSAMBIX U INIOCKOCTEM;

- pacrmo3HaBaTb ~ OCHOBHbIE  BUJIbl ~ MHOIOIPAaHHUKOB  (NpuU3Ma,  NHpamMHia,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

- n300pakaTh M3y4aeMble (UTYpbl OT PYKM U C NPUMEHEHUEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB;

- nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ
CBEpXy, COOKY, CHU3Y,

- U3BJIEKaTh MHGOPMAIMIO O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (urypax,
IPEJICTABICHHYIO Ha YepTekKax U PUCYHKaX;

- NpUMEHITh TeopeMy Iludaropa mpu BBIYMCIEHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX
$uryp;

- pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, IUIUHAP, chepa u 1map);

- HaXOJUTh OOBEMBI U IUIOLIAAN MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB U TEJ
BpaIeHus ¢ IpuMeHeHueM Ghopmy.

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MTPEIMETOB!

- COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TMOHATHS W (akThl C peaTbHbIMU
KU3HEHHBIMU OOBEKTaMU U CUTYaIUSIMU;

- HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (DUTYp Ul peIieHUs
TUIIOBBIX 337a4 IPAKTUYECKOTO COAECPKAHUS;

- COOTHOCHUTB IUIOIIA/IM TOBEPXHOCTEH TeNl 0JUHAKOBOW (DOPMBI pa3IMYHOIO pa3Mepa;

- COOTHOCUTBH 00BEMBI COCY/I0B OJIMHAKOBOM ()OPMBI Pa3IMUHOTO pa3Mepa;



OIICHUBATh ()OPMY MPABHILHOTO MHOTOTPAHHHKA TOCIIE CIIUJIOB, CPE30B H T.II. (OMPEIeNATh
KOJIMYECTBO BEPIIMH, pedep U IrpaHel MOJy4eHHBIX MHOTOTPAHHUKOB).

Bexkmopul u koopounamut 6 npocmpancmee

— OnepupoBarb Ha 0a30BOM YpOBHE TIOHSATHEM JICKapTOBBI KOOPIMHATHI B
MIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U IPSIMOYTOJIbHOTO NIapajuleenue1a

O6vqa10mm71051 Ha VFJIV6JICHHOM YPOBHC HAYUUTCA.

Anzeopa u nauana ananusa

Dnemenmol meopunu MHOHCECH8 U MAMEMAMUYECKOIL 102UKU

— CB00OJIHO OMIEpUPOBATH MOHITHSIMI: KOHEYHOE MHOKECTBO, SJIEMEHT MHOYKECTBA,
MTOJIMHOYKECTBO, IIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW TPSIMOM, OTPE30K, HHTEPBAJI, IIOJIYMHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMH
TOYKOMU, TpaduIecKOe MPEICTABICHUE MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPUCTUICCKUM CBOWCTBOM;

—  OIEepUPOBATh MOHATUSMU: YTBEPXKICHUE, OTPUIIAHUE YTBEPKICHUS, UCTHHHBIC U JIOKHBIC
YTBEPKICHHUS, IPUYHMHA, CJICICTBHUE, YACTHBIN CITy4ail 00IIEero yTBEPKICHUS, KOHTPIIPUMED;

—  TIPOBEPSITHh MPUHAIIC)KHOCTH JIEMEHTA MHOXKECTBY;

— HaXOAWTH MEepeceycHre U 00bEAMHCHUE MHOXKECTB, B TOM YHCJIE MPEACTABICHHBIX
rpadUUecKy Ha YUCIOBOM MPSMON M HA KOOPIMHATHOU TIOCKOCTH;

— TPOBOJHUTH JOKA3aTEIBHBIC PACCYXKICHUS I 0OOCHOBAHMSI HCTUHHOCTH YTBEPIKICHU.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

— HCIOJB30BaTh YHCJIOBBIC MHOXKECTBA HA KOOPAMHATHOM MPSMOU U Ha KOOPIUHATHOM
TUIOCKOCTH JIJIsl ONIMCAHUS PEalIbHBIX MPOLIECCOB U SIBJICHHIA,

— TIPOBOJHMTH JIOKA3aTeIbHBIC PACCYKIICHUS B CHTYAIlMSIX ITOBCEIHEBHOW KU3HU, TIPH PEIICHUN
3a/1a4 U3 IPYrux MpeIMETOB

Yucna u vipasricenus

— CB000HO OMEpUPOBATH MOHITUSIMH: HaTypaIbHOE YHUCII0, MHOXKECTBO HATypaIbHBIX UHCE,
1[eJI0€ YHUCII0, MHOXKECTBO LIETIBIX YKcel, 0OBIKHOBEHHAS IpOOk, 1eCATUYHAS JPOOb,
CMEIIIaHHOE YHUCJIO, PAITHOHATFHOE YHCII0, MHOKECTBO PAIlMOHALHBIX YHCE,
HppalMOHAIILHOE YUCIIO, KOPEHb CTETIEHHU N, JEHCTBUTETHFHOE YHCIIO, MHOXKECTBO
JNCHCTBUTEILHBIX YHCEN, TCOMETPHUECKAs HHTEPIIPETAIHS HATYPATBHBIX, IIEJTBIX,
paIoHaIbHBIX, NEHCTBUTENBHBIX YHCET;

— TIOHHMATh U OOBSICHATH Pa3HUILY MEXTY TTO3UITHOHHON W HEMO3UITMOHHON CHCTEMaMH
3aIACH YHCET;

— TIepeBOAMTH YUCIIA U3 OJHOM CHCTEMBI 3aITUCH (CUCTEMbI CUUCIICHHS) B IPYTYIO;

— JIOKa3bIBaTh U UCMOJIH30BATh MPU3HAKH JIETUMOCTH CYMMBI U TTPOU3BENCHUS TIPH
BBITIOJTHEHUH BBIYMCIICHUH M PEIICHUN 33]1aY;

—  BBINOJHSITH OKPYTJICHHUE PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX YHCEI C 3aJJaHHONW TOYHOCTHIO;

— CpaBHUBATh JEHCTBUTENbHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

—  YIOPSIOYMBATH YHCIIA, 3aITUCAHHBIC B BUEC OOBIKHOBEHHOU U JECSITUYHOM qpoOH, YHcla,
3aMMCaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTereHn
Oorpire 2;

— nHaxomutb HOJI 1 HOK pa3HbiMu crioco0amMu ¥ HCIIOJIB30BaTh WX MPHU PEIICHUH 33/1a4;

—  BBINOJHSTH BBIYUCICHUS U PE0oOPa30BaHMsl BRIPAKEHUH, COJEpKAIINUX ACHCTBUTEIbHBIE
9KCclia, B TOM YHCJIe KOPHU HATYPAIbHBIX CTETICHEH;



BBITIONTHSATH CTaHIAPTHBIE TOXKIECTBEHHBIC TPEOOPa30BaHUS TPUTOHOMETPUIECKUX,
Jorapu(MUUECKUX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKEHUH.

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBICHATH CpaBHCHHE PE3YIHTATOB BBIYMCIICHHI IIpH pCHICHUHN IIPAKTHYCCKUX
3aaa4, B TOM YHCJIC l'IpI/I6J'II/I)KeHHI>IX BBI‘IHCJICHHI;'I, HCIIOJIb3Ys PA3HBIC CIIOCOOBI CpaBHCHHﬁ;
3allMCbIBAaTh, CPABHUBATL, OKPYIJIATH YUCJIOBBIC JAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30OBAHHUEM PA3HBIX CUCTCM U3MCPCHU,

COCTaBJIAATb MW OLCHHUBATH pPa3HBIMU croco0aMy  YHCJIOBBIE BBIpAXCHHUA IIpU PCHICHUUN
MPAKTUYCCKUX 3aaa4 U 3a/la4 U3 JPpYyrux y‘-Ie6HbIX npeaAMETOB

Ypa(melm}l U Hepaeencmea

CB000IHO OnIepUpPOBaTh MOHATUSAMU: YPaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIISIOIIECECS CIEICTBUEM APYTrOro ypaBHEHUS, YPABHCHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs yPaBHEHUH;

pelarh pa3Hble BUbl ypaBHEHUI U HEPABEHCTB U UX CUCTEM, B TOM YHMCJIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-i1 cTeneHeil, ApoOHO-pallMOHaNIbHbIE U UPPALIMOHAJIBHBIE;

OBJIa/IETh OCHOBHBIMH THITAMU TI0KA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
CTETEHHbIX YPAaBHEHUN U HEPABEHCTB M CTaHJAPTHBIMU METO/IAMU UX PELICHUH U IPUMEHATH
UX IIpY PELICHUH 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTh TeopeMy BueTa [uisl peleHns HEKOTOPBIX ypaBHEHUH CTEIIEHU BBILLE BTOPOU;
MIOHUMAaTh CMBICJ TEOPEM O PAaBHOCHIIBHBIX M HEPAaBHOCUJIbHBIX IPE0OPa30BaHUSIX
YPAaBHEHHUI U YMETb UX JOKa3bIBaTh;

BJIQJIETh METOJJaMH PELICHHS YPaBHEHHI, HEPABEHCTB M UX CUCTEM, YMETh BBIOMPATh METO/]
pelieHns 1 000CHOBBIBAaTh CBOW BHIOOD;

UCIOJIb30BaTh METOJl UHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YHUCIIE IPOOHO-
palMOHANIBHBIX U BKJIIOYAIOLIUX B C€0s1 UPPAaLlMOHAJIbHBIE BBIPAKEHUS;

pelath anredpandeckiue ypaBHEHMsI U HEpaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anredpanvyeckuM U rpapuuecKuM MeToamMu;

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300paxkaThb MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mbl€ YPaBHEHUSIMH, HEPABEHCTBAMHU U UX
CUCTEMAaMHU;

CBOOO/THO UCIIOJIb30BaTh TOK/ECTBEHHbIE MPEOOPa30BaHMsI TP PELLICHUH YPaBHEHUH U
CUCTEM YpaBHEHUN

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

COCTaBJIATh U PEIIAaTh YPABHEHUS, HEPABEHCTBA, X CUCTEMBI IIPH PELLIEHUH 33134 APYTUX
y4eOHBIX TPEAMETOB;

BBITNIOJIHATH OLEHKY MPaBIONOA00us pe3yIbTaTOB, OIYyYaeMbIX MPU PEIICHUH Pa3IU4YHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;
COCTaBJIATh U PEIIATh YPAaBHEHUS U HEPABEHCTBA C apaMEeTPaMHU IIPH PELICHUH 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

COCTaBJISITh YpaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OMMCHIBAIOIIUE PEATbHYIO CUTYALIUIO
WM NIPUKJIAHYIO 337a4y, UHTEPIPETUPOBATh NIOJIYyYEHHBIE PE3YJIbTATHI;

HCIIOJIB30BATh IMPOrpaMMHBIC CpEACTBa IPH PEHICHUHW OTACIBHBIX KJIACCOB ypaBHeHI/Iﬁ n
HCPABCHCTB.

Dyukyuu

Brnanetp moHATHSAMU: 3aBUCUMOCTD BETUYMH, (QYHKIUS, apTYMEHT U 3HaueHue QyHKIIIH,
00J1acTh ONpeeNIeHNs U MHOYKECTBO 3HaUE€HUHN (YHKINH, rpaduk 3aBUCUMOCTH, TpaduK
GbyHKIMHU, HYTH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YHUCIOBOM



IPOMEXYTKe, yObIBAHUE HA YHCIIOBOM IIPOMEKYTKe, HanOOJIbIlIee M HAUMEHbIIIee 3HAUCHNE
(GYHKIMU Ha YMCIIOBOM NIPOMEXYTKE, epuondeckas (yHKIUA, IEpUO], YETHAS U HEYeTHas
(GyHKIMU; yMETh IPUMEHATh 3TH MOHATHS [IPU PELICHUN 33/1a4;

BJIaJIeTh IOHATHEM CTENIeHHask QYHKIUSA; CTPOUTH €€ rpaK U yMETh IPUMEHATh CBOICTBA
CTETIeHHON (PYHKLIMU MPH PEIICHUH 33124,

BJIaJIeTh MOHATUSAMU IOKa3aTelIbHas (PYHKIUS, SKCIOHEHTA; CTPOUTh UX I'paMKU U YMETh
IIPUMEHSATh CBOICTBA OKA3aTeNbHON (DYHKIMM ITPU PELLICHUHU 3aay;

BJIJICTh MOHATHEM JorapudmMudeckas QyHKIHS; CTPOUTD €€ rpaduK U yMETh IPUMEHSTh
CBOMCTBA JIorapu(pMUUECKO PyHKIMH IPU PELICHNN 33/1a4;

BJIAJI€Th NOHATUAMU TPUTOHOMETPHUECKUE (PYHKIIMHU; CTPOUTH UX IpauKu U yMETh
IPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUM MTPU peLIeHUH 3a/ay;

BJIJICTh MOHATHEM 0OpaTHAsA (HYHKIMS; TPUMEHATH 3TO MOHATHUE MPH PEILICHUH 33]1a4;
MPUMEHSATH MIPH PELICHUH 331a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUNYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIMII;

BJIJICTh MOHATUSMH YUCIIOBAS ITOCIIEIOBATEIBHOCTD, apU()METHUECKAs U TEOMETpUIECKast
MIPOTPECCHUS;

IPUMEHSATH [P PELLICHUHU 3ajay CBOMCTBA U MPU3HAKU apu(PMETUYECKONH U FeOMETPUIECKOM
MPOrPeCcCui.

B nosceonesnoil scuznu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

OIIpeIeNIATh 10 IpadrKaM U UCIIOJIb30BaTh JUIsl peLCHHsI IPUKIIQJAHBIX 33/1a4 CBOICTBA
peabHBIX MIPOLECCOB M 3aBUCUMOCTEH (HauOoJIbIlINe U HAUMEHbIIINE 3HaYEeHUS,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuoi u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPENIeNIATH 0 TpadrKaM MPOCTEHIITNE XapaKTEPUCTHKH MEPUOANIECKHUX MPOLIECCOB B
OMO0JIOTHH, SKOHOMUKE, My3bIKE, PAAHOCBS3U U Jp. (aMIUIUTY/1, IEPUOJ U T.I1.)

Dnemenmovl mamemamuyueckKozo ananu3a

Brnanets nonsitueM 6eckoHEYHO yObIBaroOIIasi FeOMETpUUECcKasi IPOrpeccust U yMeTh
MIPUMEHSTH €r0 IIPU PEIICHUH 3ajay;

MIPUMEHSTD JUIsl PELICHU 3a]1a4 TEOPHUIO NPEAECIIOB;

BJIaJIETh MOHATUAMU OECKOHEYHO OO0JIbIIME U OECKOHEYHO MaJIble YHCIIOBBIE
MOCTIeI0BATEIbHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO MajIble
MOCJIEI0BATEIbHOCTH;

BJIAJIETh MOHATUSAMU: POU3BOJHAS (DYHKIIMM B TOUKE, IPOU3BOIHAS (PYHKIIUY;
BBIUUCIIATH POU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIMH U MX KOMOMHALINH;

uccieoBaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSThH K PELICHUIO 33a/1a4, B TOM YHCIIE C TapaMeTPOM;
BJIAJIETh MOHATHEM KacaTelbHas K rpaduKy QYHKIIMHU U YMETb IPUMEHSTH €r0 NP peIIeHuN
3ajady;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbIH HHTETPal;

npuMeHsTh Teopemy HproToHa—JIeiiOHMIa 1 ee ClIeACTBUS AJIS peIIeHus 3a/1ad.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

peliaTh NPUKIATHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHUEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHL

Texcmoevie 3a0auu

Pemiate Ppa3HbIC 3a1a4U MOBBIIIEHHOMH TPYAHOCTH,



— aHATM3HPOBATHh YCIOBUE 337a4d, BEIOUPATh ONTUMAILHBIN METO/I PEIICHUS 3aa9H,
paccMmarpuBasi pa3IMyHbIe METO/IBI;

— CTPOUTH MOJIEb PEIICHHUS 3a/1a4, TPOBOJUTH JOKA3ATEIbHbBIC PACCYKACHUS IIPU PELICHUU
3a/1a4y;

— pewiathb 3a/1a4yu, Tpedyrolue nepedopa BApuaHTOB, MPOBEPKHU YCIOBHIL, BEIOOpA
ONTUMAJILHOTO PE3YJIbTaTa;

— aHaJU3MPOBATh U MHTEPHPETUPOBATH MOTYUCHHBIC PEIICHUSI B KOHTEKCTE YCIOBUS 33]1a4H,
BBIOMpATH PEIICHMS], HE IPOTHBOPEYAIUE KOHTEKCTY;

— TEepeBOAMTH MPH PELICHUHU 33a4l HH(OPMALIUIO U3 OAHON (OPMBI 3aIKCH B JPYTYIO,
UCIOJIB3YS MPU HEOOXOIUMOCTH CXEMBbI, TAOIUIIbI, TPAPUKHU, TUATPAMMBI.

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

pelaTh IpaKTHYECKHUE 33Ja41 U 33J]a4d U3 IPYTUX IPEeIMETOB

T'eomempus

— Buagers reoMeTpHUECKUMHU MTOHSTUSMY NP PEILICHUH 337124 ¥ IPOBEACHUN
MaTeMaTHYECKUX PACCYKICHHIA;

—  CaMOCTOSTEILHO (POPMYITHPOBATH ONPEACICHIS T€OMETPHUICCKHUX (DUTYD, BEIABUTATh
THITOTE3bI O HOBBIX CBOWCTBAX W MPH3HAKAX T€OMETPHUYECKUX (UTYP M 0OOCHOBBIBATH WIIH
OIIPOBEpPraTh UX, 0000MIATh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Ki1accax (uryp,
MPOBOJIUTH B HECIIOKHBIX CIy4asX KIaCCUPUKAIUIO (PUTYP 11O Pa3IHYHBIM OCHOBAHUSIM;

— HCCIIEZ0BATh YEPTEKH, BKIIFOYAss KOMOMHAIMH (DUTYD, U3BJICKATh, HHTEPIPETUPOBATH U
peoOpa3oBEIBATH MHPOPMAITUIO, TIPEJCTABICHHYIO Ha YePTEkKax;

— pelaTh 3aJ1a4d TEOMETPHUUECKOTO COJIEPIKAHUS, B TOM YHUCIIC B CUTYaIUsIX, KOTIa aJlrTOPUTM
peIeHHsI He CIIAYET SIBHO U3 YCIOBHS, BBIIOJIHATH HEOOXOAMMBIC JUIs PEUICHUS 3aaui
JIOTIOJTHATEIBHBIC TIOCTPOCHUS, MCCIIEA0BATH BO3MOKHOCTh IIPUMEHEHHS TEOpeM U (OpMYIT
JUISL peICHUs 3a71ay;

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUYCCKHUE YTBEPKICHHUS,

—  BJIAJICTh IOHATUSMHU CTEPEOMETPUU: TIPU3Ma, MapaJIeIICUIIe ], TUPAMHUIA, TETPAdIP;

— WMETh MPEJICTABICHUS 00 aKCHOMAaX CTEPEOMETPHUH H CIICICTBUSX U3 HUX U YMETh
MPUMEHSITh WX TIPU PEIICHUH 3a/1a4;

— yYMETh CTPOHUTH CEYEHHSI MHOTOTPAHHUKOB C UCIOIH30BAaHUEM PA3TUYHBIX METOJIOB, B TOM
YHCclie ¥ METO/Ia CIIEJIOB;

— WMETh MPEJCTABICHUE O CKPEIINBAIOIINXCS MPSMBIX B TPOCTPAHCTBE U YMETh HAXOAUTh
yTOJI U PACCTOSIHHE MEXI1y HIMH,

— TPHUMEHATH TEOPEMBI O MAPAIIICIEHOCTH MPSMBIX M INTIOCKOCTEH B IPOCTPAHCTBE TPH
pEIICHNH 33]1aY;

— yMeTh IPUMEHATH MapajuiebHOE MPOSKTUPOBAHUE ISl H300pakeHus Guryp;

— YMeTh IPUMEHATH MEPHEeHIUKYISIPHOCTH MPSIMON U TUIOCKOCTH MPH PEIICHUHU 33]1aY;

— BJIaJIETh NOHATUSMHU OPTOTOHAILHOE MMPOCKTHUPOBAHKE, HAKIIOHHBIE U UX MPOEKITUH, YMETh
MIPUMEHSITh TEOPEMY O TpeX MEePIEHAUKYISIpax MpU PEIICHUH 3a/1a4;

—  BJIAJICTh OHATHUSMHU PACCTOSTHUE MKy (PUTYypaMH B IIPOCTPAHCTBE, OOIINH TIEPIICH UK YJIISP
JIBYX CKPEIIUBAIOIINXCS MPSAMBIX U YMETh PUMEHSATh UX MPH PEIICHUN 33]1aY;

— BJIAJIETh IOHATHUEM YTOJ MEX]Y MPSMOU U MIOCKOCTHIO U YMETh IPUMEHSTh €ro Ipu
pEIICHNH 33]1aY;

—  BJIaJIeTh NOHATUSMU ABYTPAHHBIN YTOJ, YTOJI MEXIY TIOCKOCTSIMH, IEPICHINKYISIPHBIE
IJIOCKOCTH M YMETh MMPUMEHSTH UX MIPU PEIICHUH 3aa4;

—  BJIAJIETh NOHATUSMH NTPHU3Ma, TapaJUIeNISUIe/] U IPUMEHSTh CBOMCTBA IMapaJlieiienuie/a
MIPY PEIICHUH 33]1aY;

— BJaJIeTh OHATHEM IPSIMOYTOJLHBIN MapalieNenumne]] i IPUMEHTh ero MPH PEIIeHuN
3azady;



—  BJIAJIETh NOHATUSMHU MTUPAMUJA, BUIBI TUPAMUJ, YJIEMEHTHI TPABIWIBHON MHUPAMUIBI U YMETh
MPUMEHSTH UX MPH PEIICHUH 3a]1ad;

— UMETh MPEJACTABICHUE O TeopeMe Ditniepa, IpaBUIbHBIX MHOTOIPaHHUKAX;

— BJIAJIETh IOHATHEM TUIOIIAU TTOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh MIPUMEHSTH €0 TpU
pElIeHUH 33]1aY;

—  BIIQJICTh TIOHATHSIMH TeJla BpalleHus (IWIHHID, KOHYC, IIap U cdepa), UX CEYCHUSI 1 YMETh
MPUMEHSTh UX MPH PEIICHUH 33]1ay;

—  BJIAJIETh NOHATUSMHU KacaTeIbHbBIC MPSIMBIE U IMJIOCKOCTH M YMETh MPUMEHSTh U3IPH
pElIeHUH 33]1aY;

— HMMETh MPEJICTABICHUS O BIIMCAHHBIX U OMMCAHHBIX cepax U yMETh MPUMEHSATh UX TPU
peIICHIH 3a]1a4;

—  BJIAJIETh NOHATUSAMHU 00BEM, 00bEMBI MHOTOIPAHHUKOB, TEIl BPAIICHUS U PUMEHSThH UX MIPH
peIlICHIH 3a]1a4;

— WMETh MPEJACTaBICHUE O Pa3BEPTKE MUIUH/IPA ¥ KOHYCA, TUIOIAIA TOBEPXHOCTH IIMIIMHIPA U
KOHYCa, yMETh IIPUMCHSITh UX TPU PEIICHUU 3a/1a4;

— HMMETh MPEJICTABIICHUE O IUIONIAIU chepbl U YMETh IPUMEHSTH €ro IMPHU PEIICHUH 33/1a4;

— yMeTb peuiath 33Jaud Ha KOMOWHAIIMM MHOTOTPaHHUKOB U TEJI BPAIllCHUS;

— HMMETh MPEJICTABICHUE O IMOJ00UU B IIPOCTPAHCTBE U YMETh PEIIaTh 33/1a4i HA OTHOIICHUE
00BEMOB U TIJIOLIa/IeN TOBEPXHOCTEH MOJO0HBIX QUTYD.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTABJIATh C MCIIOJIb30BAHHEM CBOWMCTB T€OMETPUYCCKUX (PUTYp MaTEeMaTHUYECKHE MOJCIH IS

pelIeHus 3a/ad MPAKTHYECKOTO XapakTepa M 3alad M3 CMEKHBIX TUCIHHUIUIMH, WCCIICIOBAThH

MOJTyYCHHBIC MOJICIIA ¥ HHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmopul u koopounamot 6 npocmpancmee

— Brnagets mOHATHUAME BEKTOPHI U UX KOOPAUHATHI;

— yMETh BBINOJHATH ONEpaIiy HaJl BEKTOPAMH;

— HCIOJIb30BaTh CKAISPHOE MPOU3BEACHUE BEKTOPOB MPU PEIICHUH 33/1a4;

— TPUMEHATH YpaBHEHUE MIIOCKOCTH, (DOPMYILY pacCTOSIHUS MEXKIy TOUKaMU, ypaBHEHUE
cdepbl Ipu peleHu  3a1ad;

— TPUMEHATH BEKTOPHI U METOJI KOOPJAMHAT B MPOCTPAHCTBE MPU PEIICHUH 3a]1a4.

Hcmopu}l mamemamuku
— Hmeth MMpEACTAaBJICHUE O BKJIIAJIC BBIAAOIINXCA MATCMATHUKOB B PA3BUTHUC HAYKHU,
— IHOHHUMATh POJIb MAaTCMATHUKH B PA3BUTHUU Poccun.

Memoovr mamemamuxu

— Hcnonb30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOAUTH J0KA3aTEILCTBO U BBHIIOJIHSITD
OIIPOBEPIKEHHUE;

— TNPUMEHSTh OCHOBHBIE METObI PEILICHNs] MaTeMaTHUECKHX 3a]1ay;

— Ha OCHOBE MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepHU30BaTh KpacoTy H
COBEPIIEHCTBO OKPYKAIOIIEro MUpa ¥ NPOU3BECHUI UCKYCCTBA;

— TPUMEHATh MpPOCTEHIINEe MPOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CHCTEMBI IIPU pEeIIeHUH MaTeMaTHUECKHX 3a/1ay;

— TI0Jb30BATHCS MPUKIIAJAHBIMU MPOTrpaMMaMH M IMPOTrpaMMaMU CUMBOJIBHBIX BBIYMCICHUM s
UCCIIEZIOBAaHUS] MaTEMaTUYECKHX OOBEKTOB.

OoOvyyaromuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u GbIPAIICCHUA



— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, TpaJlyCHasl Mepa yriia, BEeIMYMWHA YTIIa, 33JaHHOTO TOYKOW Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CUHYC, KOCHHYC, TAHI€HC M KOTAQHTCHC YIJIOB, MMEIOIINX
MPOU3BOJILHYIO BEJINYHHY,

- BBITIOJIHSTh apU(PMETHYECKHE ICHCTBUS C IIETBIMH U PAllMOHAIBHBIMH YHCIIAMH;

- BBINOJIHATE HECJIOXKHBIE TPE0Opa3OBaHMsl YHUCIOBBIX BBIPAXKCHUU, COJCPIKALIIX
CTETICHH YHCell, JIN0O0 KOPHU U3 YUCEI, JTUOO0 JTorapu(Mbl YHCET;

- CpaBHUBATh PAIIMOHAIIBLHBIE YHCIIAa MEXKTY COOOiA;

- OLICHMBAaTh M CPaBHMBaTh C PAIlMOHAJIbHBIMU YHCJIAMH 3HAUCHHS LIEJBIX CTEICHEH
qrces, KOPHEH HaTypallbHOW CTETICHU M3 YHCEJI, JJOrapu(pMOB YHCEN B IPOCTHIX CITydasx;

— OLICHHBATh 3HAKU CHHYCA, KOCUHYCA, TAHT'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB;

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX YICOHBIX MIPEIMETOB:

- BBITIOJIHSITh BBIYMCIICHHS TIPU PEIICHUH 3314 IIPAKTHYECKOTO XapaKTepa;

- BBINOJIHATh TIPAKTUYECKUE pacyeThl C KCIOJb30BaHUEM MPU HEOOXOAMMOCTH
CIPaBOYHBIX MATEPHAIOB M BRIYHCIUTEIILHBIX YCTPOWCTB;

- COOTHOCHTB PEaIbHbIC BEIIMYMHBI, XapPAKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA C
UX KOHKPETHBIMH YHCIIOBBIMH 3HAYCHHSIMHU;

- UCIIOJIB30BAaTh METOJbl OKPYIJICHHS, NPUOIMKCHUS ¥ TPHKHIKA TPU PEHICHUU
NPAKTHYECKHUX 33124 MOBCEIHEBHOW JKU3HHU.

Ypasnenus u nepasencmea

- Pemate panuoHanbHble, IOKa3aTelbHble W JiorapuMuUyeckue ypaBHEHUS U
HEPABEHCTBA, IIPOCTEHINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YpaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBI;

- UCIIOJIb30BaTh METOJbl PELUCHUS YPABHEHWM: NPUBEICHHE K BHIY «IIPOU3BEICHUE
PaBHO HYJIIO» UJIM «4aCTHOE PABHO HYJIIO», 3aMEHA [IEPEMEHHBIX;

- HCII0JIb30BaTh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUUYECKOW  OKPYKHOCTH  MHOXECTBO  peIICHUI
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABECHCTB;

- BBITNIOJIHATE OTOOP KOpPHEW YpaBHEHHMM WM PELIEHUIl HEPaBEHCTB B COOTBETCTBHUM C
JIOTIOJIHUTEIbHBIMU YCIIOBUSMH U OTPaHUYECHUSMH.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUU APYTHX YUEOHBIX MPEIMETOB:

- COCTABJISITh U PEIIaTh YPABHEHMS, CUCTEMbl YPABHEHUN M HEPABEHCTBA IIPU PELICHUU
3a/1a4 JIpyrux yueOHbIX MPEIMETOB;

- UCIIONBb30BAaTh YPAaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
IIPOCTEHIINX MAaTEMAaTUYECKUX MOJIEIIEH pealbHbIX CUTYallui WM IPUKJIAIHBIX 3a7a4;

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIM IIpU PEIICHUM YPABHEHWS, HEPABEHCTBA WU
CHCTEMBI pe3yibTaT, OLEHUBATh €r0 MPaBA0No001e B KOHTEKCTE 3aJaHHON peabHOM CUTyalluu
WU TIPUKIJIATHOM 3a/1a4H.

Dyukyuu

- OnepupoBaTh MOHATHUSAMH: 3aBUCUMOCTh BEJTMYMH, (DYHKIMS, apryMEHT W 3HaueHUE
GbyHKIMHM, 00NacTh OMpENeNeHUs M MHOKECTBO 3HAYEHMH (QYHKIMH, TpadHuK 3aBUCHUMOCTH,
rpaduk GyHKUUHU, HYIH QYHKIHHU, IPOMEXYTKH 3HAKOMIOCTOSHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HAaUMEHbllee 3HaYeHHe
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (GyHKIUs, IEpUoj, YeTHas U HedeTHas
byHKIUY;

- OTIepUPOBATH MOHATHUSAMU: CTENEHHas, JorapudmMuueckas 1 nokasarenbHas QyHKIUH,
TPUTOHOMETpUUYECKHE (DYHKIUH;

- OTpeeNATh 3HaueHHe (PyHKLUUU MO 3HAUYEHUIO0 apryMEHTa MPH Pa3IM4HbIX criocodax
3ajaHus QYHKIINHY,

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;



— ONMUCBHIBaTh TO TpaduKy M B MPOCTEHIIMX ciaydasx 1O (opmyse IMOBEACHUE U
cBoMcTBa (DYHKIMH, HAXOAUTH 1O rpaduKy HYHKIIMU HAMOOBIINE U HANMEHBIIINE 3HAYCHUS;

— CTPOUTH 3CKHU3 Tpaduka (QYHKIUH, YJOBICTBOPSIOMIEH TpHBEIeHHOMY HabOpy
ycIoBHHA (IPOMEXYTKH BO3pacTaHUs/yObIBaHUS, 3HaUCHHE (YHKIUU B 33JaHHON TOYKE, TOUKH
9KCTPEMYMOB, HYJIH QYHKIUH U T.1.);

- pelarb ypaBHEHMS, IMPOCTEUIINE CHUCTEMBbl YpaBHEHUM, MCIOJIb3YS CBOMCTBA
byHKUMH ¥ UX TpadUKOB.

B noBcenHeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— ompeneNaATh Mo rpaukaM W HUCHOIB30BATH Ui PELICHUS TNPUKIAIHBIX 33734
CBOWCTBA peabHBIX IPOLECCOB M 3aBHUCHUMOCTEH (HAaMOONIbIINE W HAUMEHBIIWE 3HAYCHHS,
MIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS QYHKIIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA U T.11.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALIUH;

-ONpEeeNATh MO TpaduKaM MPOCTEHUIINE XapaKTEPUCTUKH IMEPUOANYECKUX IIPOLIECCOB B
OHMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUTUTY/1a, IEPUOJT U T.I1.)

Inemenmovl MamemamuiecKko20 aHanu3a

- OmnepupoBarh MOHIATUSMHU: MPOU3BOIHAS (QYHKIUMH B TOYKE, KacaTelbHas K TpaduKy
byHKIMH, TPOU3BOAHAS (PYHKIINH;

- BBIYUCIIATh  IPOU3BOAHYKO  OIJHOYICHA, MHOIOWIECHA, KBaJpaTHOIO  KOpPHS,
POM3BOJIHYIO CYyMMBI (DYHKITHIA;

- BBIUUCIIATh MPOU3BO/HBIE 3JEMEHTapHBIX (DYHKIMH M MX KOMOMHAIUM, MCIIONB3Ys
CIIPaBOYHbIEC MaTEPHUAJIbL;

- UCCIIeI0BaTh B MPOCTEUINUX ciay4yasX (YHKUMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOOJbIINE ¥ HAMMEHBIIME 3HA4YCeHUS (YHKIUH, CTPOUTh TpapuKH MHOTOWICHOB U
IPOCTEHIINX pallMOHAIBHBIX (DYHKIMH ¢ UCII0JIb30BaHUEM allapaTra MaTeMaTHUECKOro aHaIu3a.

B noBcenHeBHO KU3HU U ITPHU U3YYEHHUH JAPYTUX yIEOHBIX MPEAMETOB:

- pelaTh NpUKIAJHbIE 3aa4d U3 OMOJOrud, (PU3MKH, XMMHUU, S3KOHOMUKU U JIPYTHX
IIPEAMETOB, CBS3aHHBIE C UCCIIEJOBAHUEM XapAKTEPUCTUK PEAIbHBIX IPOLECCOB, HAXOXKICHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

- MHTEPIPETUPOBATH ITOTYYEHHBIE PE3YJIbTaThI.

Teopus eeposamnocmeii u cmamucmuKka, 102UKa U KOMOUHAMOpuUKa

- OnepupoBaTh OCHOBHBIMU OMUCATENHLHBIMH XapaKTEPUCTUKAMH UYHCIOBOTO Habopa:
cpenHee apudmeTrueckoe, MeIMana, HanooJIbIlee U HauMEHbIIIee 3HAUYCHNUS,

- OTIEPUPOBATh TOHATUSMHU: YaCTOTa W BEPOSTHOCTH COOBITHSA, CIIy4alHBIH BHIOOD,
OTIBITHI C PABHOBO3MO>KHBIMU 2JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

- BBIYHCIISATH UM OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMPATH MOIXOIAIINE METO/IBI TTPEJACTABICHHS M 00paObOTKH JIaHHBIX;

YMETh PeIIaTh HECJIOKHBIE 3a]ja4i Ha MMPUMEHEHNE 3aKOHA OOJIBIIUX YHUCET B COIMOJIOTHH,
CTpaxOBaHHH, 3/IPABOOXPAHEHHH, 00ECIeYeHHH OE30MACHOCTH HACEICHHUS B UpPE3BBIUANHBIX
CUTYAITUIX

Texcmoevie 3a0auu

— Pemate 3a1aun pa3HbIX TUIIOB, B TOM YHCIIE 3a/1a4d MOBBIIIEHHON TPYIHOCTH;

— BBIOMpATh ONTHUMAJBLHBIN METOJ PEIICHUS 3a7au, pacCMaTpUBasi pa3INYHbIE METO/IbI;

— CTPOUTH MOJIEb PELICHU 3a/1a4l, TPOBOJIUTh JOKA3ATEIbHbBIE PACCYKACHUS;

— pemiath 3a1a4u, Tpedyromue nepedopa BapuaHTOB, MPOBEPKU yCIOBHI, BEIOOpA
ONTUMAJILHOTO PE3yIbTaTa;



— aHaIM3MPOBATH M UHTEPIPETUPOBATH PE3YJIbTATHl B KOHTEKCTE YCIIOBHS 3a/1a4i, BHIOMPATh
pelIeHus], He MPOTHBOpeYaIe KOHTEKCTY;

— TEepPEeBOAMTH NPU PELICHUH 33/1a4H HHPOPMALIHIO U3 OJTHON (OPMBI B IPYTYIO, HCIIOIB3YS
pU HEOOXOIMMOCTH CXEMbI, TaOIHIIbI, rpaduKu, TUarpaMMBl;

B noseceonesHoll dcusHuU U npuU U3yHEeHUU OpYyeUx npeomMemos:

— pemaTh NPaKTHYECKUE 3a/1a4X U 33/1a4M U3 APYTHX IPEIMETOB.

T'eomempus

— OnepupoBaTh MOHATUSAMHU: TOYKa, MpsAMas, IJIOCKOCTh B  IPOCTPAHCTBE,
NapauIeIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX U MJIOCKOCTEN;

- IPUMEHSATH IS pelleHus 3aJa4 reoMeTpuyeckue (akThl, €CIM yCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme;

- pelmiaTh 3aJaud Ha HAXOXXJEHHWE TI€OMETPUUYECKUX BEIMYMH 10 o0pas3lam Win
JIrOpUTMaM;

- nenath (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UYHUCIIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOIOTPAHHUKOB;

- U3BJIEKaTh, MHTEPIIPETUPOBATh U MIPE0OPa30BbIBATh HHPOPMALIUIO O TEOMETPUUECKUX
¢durypax, NpeAcTaBICHHYIO Ha YepTexkax;

- NPUMEHSATh TeOMEeTpUYecKkne (axkThl JUIsI pemeHus 3axad, B TOM YHCIe
IPEIIIoJIaratoiuX HECKOJBKO I1aroB pelIeHMUS;

- OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;
(opMyIMpOBaTH CBOWCTBA U IPU3HAKU (DUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;
BJIQJIETh CTAaHIAPTHOM KiaccuUKanuel NpOCTPAaHCTBEHHBIX (GUryp (MHpaMuibl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaX0/JUTh 00BbEMBI U IJIOLIAM MOBEPXHOCTEH reOMETpUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp Ul pEeIIeHUs 3a/1a4 MPAKTUYECKOro
XapakTepa M 3aJ1ad U3 ApYrux oosacTei 3HaHU.

Bexmopul u koopounamut 6 npocmpancmee

- OnepupoBarh MOHATHAMH JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJll MEXKIAYy BEKTOPAMH, CKaJISIPHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PAcCTOSHUE MEXIYy ABYMsS TOYKAMH, CYMMY BEKTOPOB U IPOU3BENIECHUE
BEKTOpA Ha YMCJIO, YTOJI MEKY BEKTOPAMHM, CKAISIPHOE ITPOU3BEICHNE, PACKIIAABIBATH BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTth npocTeiiye 3a1aur BBeJIEHUEM BEKTOPHOTO Oa3uca.

O6anIOmHﬁCﬂ Ha VTJ'IV6J'ICHHOM YPOBHE NOJYYHUT BOSMOXHOCTb HAYUYUTHCA !

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEepHpOBATh MOHATUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA,
MIOJIMHO’KECTBO, IepeceueHne, 00beIMHEHNE U Pa3HOCTh MHOKECTB, YHCIOBbIE MHOYKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOH, rpaduuecKkoe MpeICTaBICHHEe MHOYKECTB Ha KOOPAMHATHOU TJIOCKOCTH;

— 3aJaBaThb MHOXXECTBA [IEPEUNCICHUEM U XapaKTEPUCTUUECKUM CBONCTBOM;



OIIEpPUPOBATH MTOHATUSMHU: YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUS, HCTUHHBIEC U JIOKHbBIE
YTBEpKJEHUsI, IPUUHMHA, CIEICTBUE, YACTHBIN Cllydail 00LIEero yTBep KIeHHsI, KOHTPIpUMED;
IIPOBEPSTH IPUHAIIECKHOCTD JIEMEHTAa MHOXKECTBY;

HaXO/UTh IepecedeHre U 00bEINHEHHE MHOXKECTB, B TOM YHCIIE PEACTABICHHBIX
rpaduUecKy Ha YHCIOBOM MPSMOI M HAa KOOPMHATHON TNIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPIKICHUH.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

HCIIOJIB30BaTh YUCIIOBBIE MHOXKECTBA HA KOOPJAMHATHOMN IIPSIMOUM U Ha KOOPAMHATHOU
IIJIOCKOCTH ISl OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOAUTH AO0KA3aTCIBbHBIC PACCYXKIACHUA B CHTyallHIX HOBCGHHGBHOﬁ KHU3HHU, IIPpU PCIICHHUUN

3a/1a4 U3 JIPyrux NpeMeToB
OIIEpUPOBATH OHATHUEM OIPEAETICHUS, OCHOBHBIMU BUIAMH ONPEIEICHUNH, OCHOBHBIMU
BUJIAMU TEOPEM;

MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBRA;

OTIepUPOBATH MOHATUSMYU CYETHOTO U HECYETHOT'O MHOXKECTBA;

MPUMEHSTh METOJI MaTEMaTHUECKON MHAYKIIUHU AJIsl IPOBEACHHUS PACCYKACHUM U
JI0Ka3aTeNbCTB U MPU PEIICHUH 3a]1au.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U A3BIK JIOTUKHU I OIMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 IPYTUX y4EeOHbIX PEAMETOB.

Yucna u evipasrcenusn
Joctrxenue pe3yiabTaToB

CB000/1HO OnIepUpPOBaTh MOHATUSAMU: HaTypaJIbHOE YNCII0, MHOKECTBO HATYpAJIbHBIX YUCEl,
1L[€J10€ YHCII0, MHOYKECTBO LIEJIBbIX YKCel, 0ObIKHOBEHHAs! IpO0b, 1eCATUUYHAS JpOOb,
CMELIaHHOE YHCIIO, PALIMOHAIBHOE YHCII0, MHOKECTBO PALIMOHATIBHBIX YHCEII,
HppalMOHATILHOE YUCII0, KOPEHb CTENEHU N, AEHCTBUTEIBHOE YHCII0, MHOKECTBO
JEMCTBUTENBHBIX YACET, FEOMETPUUECKAsi MHTEPIIPETALINS HATypaJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTENbHBIX YHCET;

MIOHUMATh U OOBICHATH PA3HUILY MEXKIY MO3ULIMOHHOMN U HETO3UIIMOHHON CUCTEMaMU
3aIUCH YHCET;

MEPEBOUTH YKCiIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B JIPYTYIO;
JI0Ka3bIBaTh U UCIOJIb30BaTh MPU3HAKHU JAETUMOCTH CYMMBbI U IPOU3BEACHUS IIPU
BBITIOJTHEHUH BBIYMCIICHUH U PEIICHNUH 33/1a4;

BBITIOJIHATH OKPYIJIEHHE PAllMOHATIBHBIX U HPPALMOHAJIBHBIX YACEN € 33JaHHON TOYHOCTBIO;
CpaBHUBATh JEHCTBUTENIbHBIC YNCIIA PA3HBIMU CLIOCO0AMH;

yIOpsA0YMBATh YHCIIA, 3alIUCAHHbIE B BUI€ OOBIKHOBEHHOMN M JIECATUYHOH Ipodu, uuca,
3aMMCaHHbIe ¢ UCIIOJIB30BaHUEM apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTeNeHn
ooubIIe 2;

Haxoauts HO/l u HOK pa3nubiMu crioco0amu 1 UCIOJIb30BaTh UX MPH PEIICHUH 3aa4;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAXKEHU, COJIEpKalINX JeHCTBUTEIbHBIE
4uclia, B TOM YHCJIe KOPHU HaTYpaJbHBIX CTETICHEH;

BBINOJIHAT CTaHAAPTHBIE TOXKIAECTBEHHBIE MPEOOPa30BaHHsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, HPPALIMOHAIBHBIX BBIPAKECHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIIIOJIHATH U OOBICHSTH CpaBHCHUC PE3YJILTATOB BBIYHCIICHUI IpH pCICHUN TPAKTUYCCKUX
3aaa4, B TOM 4YHUCJIC HpI/I6HI/I)I(CHHBIX BLIQHCHCHHﬁ, HCIIOJIb3YA pa3HbIC CITIOCOOBI CpaBHCHHﬁ;
3aIMUCbIBaTh, CPABHUBATL, OKPYIJIATE YUCJIOBBIC JaHHBIC PCAJIbHBIX BEJINYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

MPAKTUYCCKUX 3aaa4 U 3aJia4 U3 JPYTrux y’—Ie6HBIX opeaAMETOB



— cB0OOOIHO ONEpUPOBATH YHCIOBBIMH MHOYKECTBAMU TPU PEIICHUH 3a/1aY;

— TIOHMMATh IIPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHUS YHCIOBBIX MHOXKECTB;

—  BJI3JIETh OCHOBHBIMM MOHATUSAMH TEOPUH JICIIMMOCTH IPHU PEIIEHUH CTaHIAPTHBIX 3a/1a4

— uMeTh 0a30BbIE MPEACTABICHUS O MHOXKECTBE KOMIJICKCHBIX YHCET,;

— CBOOOJHO BBIIOJHATH TOXK/IECTBEHHbIE IPEOOPA30BAHUS TPUTOHOMETPUUECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

— BIaaeTh popmynoit 6uHoma HeroToHa,

— IPUMEHATH IPU PELICHUH 337a4d TeOpeMy O JuHeitHoM npenactaBiennu HOJL;

— IPUMEHATH NpH perieHny 3a1ad Kuraiickyto TeopeMy 00 ocraTkax;

— TPUMEHATH MpU pelieHun 3a1a4 Maiyio teopemy Depma;

— yYMETb BBINOJIHATH 3aKMCh YHCIIA B HO3ULIMOHHOM CUCTEME CUUCIICHMUS,;

— TPUMEHATH NP PEIICHUH 33]a4 TEOPETUKO-UYUCIOBbIE (DYHKIIUH: YUCIIO U CyMMa JiesuTenei,
dbyHKIMIO DHnepa;

— TMPHUMEHATH NPU PEIICHUH 3a]1a4 [EMHbIE Ipo0ou;

— TPUMEHATH IPH PEHICHUH 3aJaYMHOTOWICHBI C ICHCTBUTEIBHBIMH U IEITBIMU
koa(purmenTamu;

—  BJIQJIETh MOHSATHSIMH IPUBOJUMBINA ¥ HEMTPUBOJAUMBIA MHOTOWICH U IPUMEHSTh UX TIPU
peIIeHIH 3a/1a4;

— TPUMEHATH NpH perieHnu 3a1a4 OCHOBHYIO TeOpeMy anreopsl;

OPUMEHATh IPU pelleHUM 3ajJad npocTrednme (YyHKIMM KOMIUIEKCHOM IepeMEeHHOH Kak

reOMEeTpUUYECKHUE TPE0OPa3OBaAHHUS.

Ypasnenus u nepagencmea

JlocTrkeHue pe3ynbTaToB

— CB00OJHO OTIEpHPOBATH MOHATHIMHU: YPAaBHEHNE, HEPABEHCTBO, PABHOCUJIHHBIC YPaBHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIFOIIEECS CIIEICTBUEM JAPYroro ypaBHEHUsI, ypaBHEHMS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

— peuaTh pa3Hble BU/Ibl YPAaBHEHUM U HEPABEHCTB U UX CUCTEM, B TOM UHCIIE HEKOTOPHIE
ypaBHEHUs 3-1 U 4-11 cTeneHel, ApoOHO-pallMOHANIbHbIE U UPPALIMOHAIbHBIE;

— OBJIaJETh OCHOBHBIMHU THUIIAMH [TOKA3aTeNbHBIX, JOrapu(PMUUECKHX, UPPALTUOHAIBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB M CTAaHJAPTHBIMHM METOJIaMU UX PEIICHUN U IPUMEHATh
WX TIpU PELICHUH 3a]1aY;

— TPUMEHATH TeopeMy be3y K pelleHuI0 ypaBHEHU;

— TpPUMEHATH TeopeMy Buera aiis pereHuss HEKOTOPBIX YpaBHEHUN CTEIEHU BbIIIE BTOPOM;

— TIOHMMAaTh CMBICJ TEOPEM O PAaBHOCHUJIBHBIX M HEPABHOCUJIBHBIX Pe0Opa3oBaHUAX
YpaBHEHUH U yMETh UX JI0OKA3bIBaTh;

— BJIQJIETh METO/IaMH pEIlIEHUs] YpaBHEHU, HEPAaBEHCTB U UX CHCTEM, YMETh BEIOUPATh METOJ
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

— HCHOJb30BaTh METOJ UHTEPBAJIOB JJIsl PELLIEHUSI HEPABEHCTB, B TOM 4HCIie APOOHO-
palMOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 MppaliOHaIbHbIE BBIPAXKEHNUS;

— pemaTh aaredpanyuecKue ypaBHEHUS U HEPAaBEHCTBA U MX CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

— BJaJIeTh Pa3HBIMU METOJAMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuarb ypaBHEHMs B LIEJIBIX YNCIAX;

— M300pakaTh MHOKECTBA HA TUIOCKOCTH, 33/]aBacMble YPaBHEHUSIMU, HEPABEHCTBAMH U UX
CUCTEMAMHU;

— cBOOOJIHO HCIOJB30BaTh TOXK/IECTBEHHBIE TPEOOpa30BaHus IPU PEIICHUN YPaBHEHUH U
CUCTEM ypaBHEHUI

B noseceonesnotl dscusnu u npu u3yueHuu Opyeux npeomMemos:



— COCTaBJIATH U pELIATh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI [IPU PELICHUH 3a0a4 APYIUX
Y4€OHBIX TIPEIMETOB;

—  BBINOJIHATH OLIEHKY [IPaBAOII0A00MS pe3ysIbTaTOB, IOIYYaeMbIX [IPH PELICHUH Pa3IMUHbIX
ypaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3aja4 IPYTUX Y4eOHBIX PEIMETOB;

— COCTaBJISTH U PelIaTh YPaBHECHUS M HEPABCHCTBA C TapaMeTpaMHu MPH PEIICHUH 3a71a4
JPYTUX y4eOHBIX TPEAMETOB;

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIK MIPUKIIAAHYIO 3aa4y, HHTCPIPCTUPOBATH IMMOJIYYCHHBIC PC3YyJIbTAThI,

WCIIO0JIB30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTAEIBHBIX KIACCOB YPABHEHHMA U

HEPaBEHCTB

— CBOOOJIHO ONPEEISATH TUI ¥ BRIOUPATh METO PEIICHHS MTOKA3aTeIbHBIX U
JorapupMHUYECKUX YPaBHEHHI U HEPABCHCTB, HPPAIIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPAaBHEHUU U HEPABEHCTB, UX CUCTEM;

— CBOOOJIHO pellaTh CUCTEMbI IMHEHHBIX YPAaBHECHUH;

— pelaTh OCHOBHBIC THITBI YPAaBHEHHUI U HEPABCHCTB C IMapaMeTPaMHu;

— IIPUMEHATH [IpU PELICHNUH 3a1a4 HepaBeHcTBa Ko — byHskoBckoro, bepnyiu;

— HMCTDb MMPCACTABIICHHUEC O HCPABCHCTBAX MCKAY CPCAHMMU CTCIICHHBIMHU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

— Bruagers NOHATHAMM: 3aBUCUMOCTb BEJIMYMH, QYHKIUS, apryMEHT U 3HaUeHue QyHKIUH,
00J1acTh ONpEeeNCHHUs U MHOXKECTBO 3HaYeHUN (yHKLNH, rpaduK 3aBUCUMOCTH, TpaduK
¢byHKIMH, HYTH QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, BO3PACTAaHUE HA YHCIIOBOM
IIPOMEXYTKE, yObIBAHUE HA YHCIOBOM IIPOMEKYTKE, HauOoJIbIlIee U HAaUMEHblIIee 3HaUeHUE
(GyHKIMU Ha YHCIIOBOM MPOMEXKYTKE, IEpUoIndecKas (yHKINSA, TIEPUO/], YSTHAS M HEUEeTHAs
(GyHKLIMU; yMETh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

— BIIQJICTh TIOHSATHEM CTETIeHHasi PYHKIHS; CTPOUTH €€ rpaduK U yMETh MPUMEHSATh CBOHCTBA
CTETNIEHHON (YHKIIMM IIPH PEIICHNUH 33/]1a4;

—  BJIQJIETh MOHATHIMMU NOKa3aTelnbHask QYHKINS, SKCIIOHEHTA; CTPOUTh UX IpauKU U YMETh
IPUMEHSTH CBOICTBA NOKA3aTeIbHON (PYHKIIMM MTPU PELICHUHN 3aa4;

— BJaJIeTh NOHATHEM JlorapupMuyeckas QyHKIUS; CTPOUTH €€ TpaduK U yMETb IPUMEHSITh
CBOMCTBa Jlorapu(pMUUecKoi GyHKIMY IPU pELIeHNH 3a/1a4;

—  BJIQJIETh MOHATHAMU TPUTOHOMETpUYECKHE QYHKIIHUU; CTPOUTH UX TpapUKU U yMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUHI MpU PELICHUH 3a/ay;

— BJIQJIETh MOHATHEM OOpaTHas (PyHKIHS; IPUMEHATh 3TO MOHATHE NPH PEILICHUH 3a1a4;

— TPUMEHATH NPU PEeIIeHUH 3a]1a4 CBOWCTBA (PYHKIUIT: YeTHOCTb, IEPUOJUUHOCTD,
OTrPaHUYEHHOCTB;

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

— BJaJIeTh NOHATHUSMHU YHCIIOBAs MOCIEI0BATEILHOCTD, apu(METHUECKAs U TeOMEeTpUYeCcKas
MIPOrpeccusi;

— TPUMEHATH NPU PEIIeHUH 3a]1a4 CBOWCTBA U MPU3HAKH apU(PMETHIECKON U reoMeTprudecKoi
IIPOrpeECCUi.

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  ONpeAensaTh Mo rpadukaM M UCIOIB30BaTh Ul PELICHUs PUKIIAIHBIX 3a/1a4 CBOWCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauboJIbllIve U HAaUMEHbIIINE 3HAYEeHHUS,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
aCHUMITOTHI, TOYKH Neperuda, nepuoj u T.11.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUUECKON CUTYalUH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

OHMOJI0TUH, SKOHOMHKE, My3bIKE, PaAHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJT U T.I1.)

— BJIAJETh OHATUEM aCUMITOTHI U YMETh €r0 IPUMEHSATh IIPU PEILICHUH 33/1a4;



— TNPUMEHATH METO/bI PEIICHHsI MTPOCTEHIHX AU HepeHInaTbHBIX YPaBHEHHH IEPBOTO U
BTOPOTO IMOPAIKOB.

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

— Buagers nonsTHeM 6eckoHEUHO yObIBaOIasi FeOMETpUYECKast IPOrpeccus U yMeTh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a7a4;

— TPUMEHATH JJIs PELECHUs 3a7ja4 TEOPUIO IIPENIETIOB;

—  BJIQJIETh MOHATHAMU OECKOHEUHO OOJIbIINe U OECKOHEUHO MAJIbIe YHCIOBbIC
MOCJIeIOBATEIBHOCTH U YMETh CPAaBHUBATH OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble
IIOCJIEI0BATEIBHOCTH;

—  BIIQJIETh MOHATHAMMU: IPOU3BOIHAS (PYHKIIUH B TOUKE, IPOU3BOJHAS (DYHKIIUH;

—  BBIYHCIIATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH 1 UX KOMOWHAIIHIA;

— HcCenoBaTh GYHKIUU HA MOHOTOHHOCTD U DKCTPEMYMBI;

—  CTpOUTbH rpauKy ¥ MPUMEHATH K PEIICHUIO 3a/1a4, B TOM YHUCIIE C TapAMETPOM;

— BJIQJIETh MOHATHEM KacaTebHasl K rpaduky QyHKIUN U YMETh IPUMEHATH €ro MPU PELICHUN
3aza4;

—  BJaJIeTh NOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIA HHTETPaJ;

— TnpuMeHATh TeopeMy HproTona—JIeiiOHumna u ee ciaeacTBust Uil penieHus 3a1ad.

B nosceonesnoil ocuznu u npu uzyuenuu opyeux y4eoHvlx npeomemos:

— peluaTh NPUKIAJHbIE 3a1a41 U3 OMOIOTUH, (PU3UKH, XMMUHU, SKOHOMUKHU U JPYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTHK IPOLIECCOB;

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

— cBOOOJHO BJIAIETh CTAHAAPTHBIM aIlllapaTOM MaTeMaTHUECKOro aHaIM3a JJIsl BBIYUCICHUS
MIPOU3BOIHBIX (PYHKITUH OJHOM MepeMEHHOM;

— cBOOOJHO NMPUMEHATSH anmnapar MaTeMaTHYECKOro aHallu3a JJIsl UCCIIeJOBaHUs (YHKIUHN U
HOCTPOEHMSI IpauKOB, B TOM YHCJIE UCCIIE0BAHMS HA BBITYKIIOCTb;

— OIepUpoOBaTh MOHATHEM MEepBOOOpa3HON (PYHKLMU AJIs pelIeHUs 3a1ay;

— OBJIQJIETh OCHOBHBIMU CBeI€HUAMHU 00 nHTerpane Hperorona—JIeitOHuna u ero npocrenmmx
MPUMEHEHMSIX;

— OIIEpUPOBATh B CTAHJAPTHBIX CUTYaLUAX MPOU3BOAHBIMYU BBICIINX MOPSIKOB;

— yMeTb IPUMEHSAThH MIPH PELICHUHU 3aJ]au CBOMCTBA HENMPEPBIBHBIX (PYHKIIHIA;

— YMETb IPUMEHATH IIPH PELICHNH 3a]1a4 TeopeMbl Beliepiirpacca;

— YMETbh BBINOJHATH NPUOJINKEHHBIEC BEIYUCICHUS (METO/IbI PEILIEHUS] YPaBHEHUH, BBIYMCIICHUS
OTIpe/IeIEHHOTO UHTErpana);

— YMETb IPUMEHATH IPUJIOKEHNE IPOU3BOJHON U OIIPENEICHHOIO UHTETPala K PELLIEHUIO
3a]1a4 €CTECTBO3HAHUS;

BJIQJIETh TOHATUSMHU BTOpas MPOU3BOAHAS, BBINYKIOCTh Trpaduka (YHKUUM U yMETh

UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 u cmamucmuka, jiocuka u Komﬁuuamopuka

JlocTr>keHus pe3yabTaToB:

— OmnepupoBaTh OCHOBHBIMH ONHCATENFHBIMU XapaKTEPUCTUKAMHU YUCIIOBOTO Habopa,
MOHATHEM I'eHepalibHasi COBOKYITHOCTb U BRIOOPKOI U3 Hee;

— OIepUpOBaTh MOHATUSAMU: YACTOTA U BEPOSATHOCTH COOBITHUS, CyMMa U MPOU3BEIACHHE
BEPOATHOCTEH, BEIUUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCYETa YUCIIa HCXO/IOB;

— BJIAJIETh OCHOBHBIMH MOHATUSMU KOMOMHATOPUKHU U YMETh UX MPUMEHSTh PU PEIICHUU
3a1a4;

— HMEeTh Npe/ICTaBIeHUue 00 OCHOBAX TEOPUU BEPOSTHOCTEH;



HMMETH NIPEJCTaBICHUE O JUCKPETHBIX U HENIPEPBIBHBIX CIIy4aiHBIX BEIUYUHAX U
pacnpeneseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

HMMETH IIPEJCTaBICHUE O MATEMATUYECKOM OXKUJAHUU U AUCIIEPCUU CIIyYalHbIX BEINYHH;
HMETH IIPEJCTaBICHUE O COBMECTHBIX PACIIPEIACICHUAX CIyYalHbIX BEIUYHH;

MOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOTO METO]1a M3MEPEHHSI BEPOSTHOCTEH;
HMMETH IPEJCTaBICHUE O HOPMAIBHOM PACIIPENCICHUN U ITPUMEpPax HOPMAJIbHO
pacIpenesIeHHbIX CIIy4aliHbIX BEJIUYMH;

UMETBH IPEJCTABICHUE O KOPPEISALUY CIIydalHbIX BEJIMYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

HMMETh MPEACTABICHUE O LIEHTPAIBHOM NIPEAEIBHON TEOPEME;

UMETh MPEJCTABICHHE O BEIOOPOUYHOM KOd(p(PHILIMEHTE KOPPEAIUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THITOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETb [IPEJCTABICHHUE O CBA3U AIMIIMPHUUECKUX U TEOPETHUECKUX pacIpeesIeHUH;

UMETh MPEJCTABICHUE O KOAUPOBAHUH, IBONYHOM 3aIUCH, TBOUYHOM JIEPEBE;

BJIJIETh OCHOBHBIMHU TOHATHSMH Teopuu rpados (rpad, BepimHa, pedpo, CTerneHb
BEPIINHBI, TyTh B Tpade) U yMETh MPUMEHITh UX MPH PEIICHUN 33]1ad;

UMETb MIPEJCTABICHHUE O JIEPEBbAX U YMETh IPUMEHSATH IIPU PEIICHUH 3a]1a4;

BJIaJI€Th OHATHUEM CBSI3HOCTh U YMETh IPUMEHSATh KOMIIOHEHThI CBA3HOCTH IPU PEIICHUN
3ajau;

YMETh OCYIIECTBIISTh IyTH 110 pedpam, 00Xobl pedep 1 BepIInH rpada;

UMETH MPEJCTaBICHHE 00 SMJIEPOBOM M FaMHIBTOHOBOM ITYTH, HIMETh MPECTABICHHUE O
TPYAHOCTH 33J]aul HAXOX/IEHUS TaMUIIBTOHOBA ITyTH;

BJIQJICTh MOHITUSMHU KOHEYHBIE U CUCTHBIE MHOXKECTBA U YMETh UX NMPUMEHSATH TP PEIICHUH
3aay;

YMETh NPUMEHSTh METOJ MaTeMAaTHYE€CKON UHYKIINY;

yYMETb NPUMEHSTh NpUHIUN [{upuxiie npu pereHun 3aiau.

T'eomempus

Nwmetsb nmpeacraBiaeHre 00 akCHOMaTUYECKOM METO/IE;

BJIA/IETh MTOHATHEM F€OMETPUUECKHUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATH UX
JUIS pELIEHNUs 3a/1a4;

YMETb PUMEHSTH JJISl PELIEHUS 3a7a4 CBOMCTBA MJIOCKUX U IBYTPaHHBIX YTJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YIJIa;

BJIA/IETh MTOHATHEM MEPIEHIUKYISIPHOE CEYEHHNE TPU3MBI U YMETh IPUMEHSTH €T0 NIPU
pelIeHnH 3a/1ay;

MMETH IPEJCTABIECHUE O JBOMCTBEHHOCTH MPABUJIbHBIX MHOIOI'PaHHUKOB;

BJIA/IETh MOHATHSMU LIEHTPAJILHOE U NTApAJUIEIbHOE TPOEKTUPOBAHUE U IPUMEHSTH UX IIPU
IIOCTPOEHUH CEYEHUH MHOTOTPaHHUKOB METOA0M IPOEKLNI;

MMETh MPEJCTaBICHNE O Pa3BEPTKE MHOTOTPAaHHUKA U KpaT4yalllieM MMyTH Ha MOBEPXHOCTH
MHOTOTpaHHHKA;

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

UMETb MPEJCTABICHUE O KacalolMXcs chepax 1 KOMOWHAIIMY TNl BPALLCHUS U YMETh
MIPUMEHSTh UX IPU PELIEHUH 3a/1a4;

MIPUMEHSITH [P PELIeHNUH 3aa4 (opMyITy pacCTOSTHUS OT TOUYKHU JO IUIOCKOCTH;

BJIaJIETh pa3HBIMU CIIOCOOAMH 33aHUs MPSIMON ypaBHEHUSIMHU M YMETh IPUMEHSTh IIPU
pELIEeHNN 3a/1a4;



— TPUMEHATH IPH PEIICHUH 33724 U I0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ M METOJ
KOOp/IMHAT;

— UMETh MpeJCTaBIeHNE 00 aKCHOMax 00beMa, IPUMEHSTh (HOPMYIIBI 00HEMOB
MPSIMOYTOJIBHOTO TIapaJuIeTICHUIe/1a, TPU3MbI U ITUPAMUJIBI, TETpadipa MPHU PEIICHUH 33134,

— TMPUMEHATH TEOPEMBbI 00 OTHOUICHUSX 00BEMOB IIPU PEIICHUU 3a/1a4;

— TMPUMEHATH UHTETPAJI JJISl BBIYUCICHHUS 00HEMOB M IIOBEPXHOCTEH TEJl BpaIlICHUS,
BBIYUCIICHUS IO CPeprUIECcKOro mosica ¥ 00bema mapoBoro Clios;

— WMETh MPEJCTABICHUE O JABIKCHUSAX B IIPOCTPAHCTBE: MApAILICIIBHOM NIEPEHOCE, CHMMETPUN
OTHOCHUTEIILHO IIOCKOCTH, IICHTPAIBHON CHMMETPHUH, IIOBOPOTE OTHOCUTEIBHO TIPSIMOH,
BUHTOBOI CHUMMETPHUH, YMETh IPUMEHSATH MX TPU PEIICHUH 3a]1a4;

— WMETh MPEJACTABICHUE O TUIOIIAI OPTOTOHATIHLHON MPOSKIINH;

— WMETh MPEACTABICHUE O TPEXTPAHHOM U MHOTOTPAHHOM YTJIe U TIPUMEHSTH CBOMCTBA
IUTOCKUX YIJIOB MHOTOTPAHHOTO YTJa IPH PEIICHUH 33]1a4;

— WMETh MPEACTABICHUS O TPEOOPa30BaHUHU NOI00US, TOMOTETUN U YMETh MPUMEHSTh UX MIPU
pEIICHUN 33]1aY;

—  yYMETh pemiath 3aJa4y Ha TNIOCKOCTH METOJJaMH CTEPEOMETPHH;

YMETh IPUMEHSITH (POPMYJIbl 00BEMOB IPHU PEIICHUH 3a]1a4.

Bekmopul u koopounamut ¢ npocmpancmee

JlocTr>KeHUs pe3yIbTaToB:

— Biagers NOHATHAMM BEKTOPBI U UX KOOPJIMHATHI,

— YMETb BBINOJIHATH ONEPALlUH HaJl BEKTOPaMU;

— HCIOJB30BaTh CKAISIPHOE MPOU3BEIEHNE BEKTOPOB IIPH PEILICHUH 3a]1ay;

— TPUMEHATh YPaBHEHUE MJIOCKOCTH, (OPMYILY PACCTOSHUS MEX/ly TOUKaMH, YpaBHEHHE
cdepsl IpH peLICHUH 3a7ay;

— INPUMEHATH BEKTOPBI U METOJ] KOOPJMHAT B IPOCTPAHCTBE MIPU PELICHUHU 3a7a4

— HaxoAWUTh 00BEM Mapajuieienuresa u TeTpadipa, 3aJaHHbIX KOOPAUHATaMU CBOUX BEpILIUH;
— 3aj7aBaTh NPSMYIO B IPOCTPAHCTBE;

— HaXxOAWUTb PACcCTOSTHUE OT TOYKH J0 IUNIOCKOCTH B CUCTEME KOOP/AMHAT;

HaXOJUTh PACCTOSIHUE MEXIy CKpEIIMBAIOIIMMHCS NPSIMBbIMU, 3aJaHHBIMH B CHCTEME
KOOpJUHAT.

Memoovr mamemamuxu

JlocTr>keHus pe3yIbTaToB:

- UIMETb MPEJCTaBICHUE O BKIIAJE BBIIAIOIINXCSI MATEMATUKOB B Pa3BUTHE HAYKHU;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHHU Poccun

— HCIOJIb30BAaTh OCHOBHBIE METO/BI 10Ka3aTEIbCTBA, IPOBOAUTH TOKA3aTEIbCTBO U BBIIIOIHATh
OIIPOBEPIKEHUE;

— IPUMEHATh OCHOBHBIE METO/IbI PEIICHUSI MAaTEMaTHYECKHX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEPU30BATh KPAcOTy U
COBEPLICHCTBO OKPYXKAIOLIET0 MUPa U IIPOU3BEICHUIN UCKYCCTBA;

— IPUMEHATH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AEKTPOHHO-KOMMYHHKAI[UOHHBIE
CUCTEMBI IIPY PEIICHUN MaTEMATHYECKUX 33/1a4;

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MaTEMAaTUYECKUX OObEKTOB
- IIPUMEHATh MAaTEMAaTUYECKUE 3HAaHMUS K MCCIEIOBAHUIO OKPYXKAloLIEro Mupa

(MozenupoBaHue (PU3NUECKUX MPOIIECCOB, 33 Ja4l SIKOHOMUKH)

Conep:xanue 1ucuuuIaabl (377 4.)



Koopaunatsl u BeKTOpHI (2 4.)

[TonsiTie BEKTOpa B MPOCTPAHCTBE, ACUCTBUsA ¢ Bekropamu. [Ipaktmueckas pabora Ne 1
«KoopauHatel U BeKTOpa: AEUCTBUS ¢ BeKTOpamu». KoopAuHaThl TOUKH U KOOPAUHATHI BEKTOPA.
CkanspHoe Mpou3BeIeHUE BEKTOPOB

JJieMeHTHhI TEOPHMH MHOKECTB U MaTeMaThu4eckou jJoruku (1 4.)
MuoxecTBo. Oniepanuu HaJl MHOKECTBAMHU. DJIEMEHTHI MAaTEMaTHYECKOM JIOTUKH.

Yucaa u BeipakeHus (4 4.)

Apudmerndeckuii  KopeHb  HaTypalibHOW  creneHd. CTeneHb C  palMOHAIBHBIM |
necTBuTeNnbHBIM  moka3ateneM. Jlorapugm. CaolictBa norapudmoB. JlecsiTuuHble U
HaTypainbHble Jorapudmbl. [lpaktuueckas pabora Ne 2 «Ywucina W BBIpaXCHHS: CBOWCTBA
J0TapupMOoBy.

OcHoBbI TpUroHoMeTpuu (3 4.)
Tpuronomerpuueckue toxzaectsa. @opmyiisl cinoxxenus. @opmyibsl gBoiiHOro yrina. Cymma n
Pa3HOCTh CHHYCOB ¥ KOCUHYCOB.

@OyHkuuu (5 4.)
CrenenHas QyHkius, ee cBoiicTBa U rpa¢uk. [TokazarenbHas QyHKIMs, ee CBONCTBA U Ipaduk.
Jlorapudmmueckas QyHKIus, ee cBoiicTBa U rpaduk. OOme CBOWCTBA TPUTOHOMETPHUECKUX

byHKIHIA.

YpaBHeHus: u HepaBeHcTBa (74.)

Uppanuonaneuble ypaBHeHus. Ilpaktuueckas pabotra Ne 3 «YpaBHEHUS M HEpaBEHCTBA!
UppalyoHaiIbHbele ypaBHEHHs». llokasatenbHble ypaBHeHMs. I[lokasaTenbHble HEpaBEHCTBA.
Jlorapudmuueckue ypaBHenus. Jlorapudmudeckue HepaBeHCTBA.

DJieMeHTBhI MATEMAaTHYECKOr0 aHaju3a (4 4.)

[Tpon3BoiHas CTENIEHHOM, MOKA3aTeNbHOM, JOrapu(pMHUUECKON TPUTOHOMETPUUECKON (PYHKITHIA.
[TpaBuna nuddepeHnupoBaHus. NPUMEHEHHE MPOU3BOJHOW K HAXOXKICHUIO IMPOMEKYTKOB
BO3pacTaHusd M YyObIBaHHMA (QYHKIMH. OKCTpeMyMmbl (QYHKIMH. TepBooOpa3Has, MpaBuiia
HaXO0X/1eHUs nepBooOpasHbIX. [Tnomans KpuBOIMHENHONM Tpaneuyu U UHTETpall.

CTaTuCTHKA ¥ TEOPHUs BEPOATHOCTEH, KOMOMHATOPUKA (2 4.)
CrnoxeHue BepOATHOCTEN.

TexcroBbie 3aga4un (1 4.)
3amaun Ha ABMKEHUE. 3a/1a4u HAa CMECH, CIUIaBbl, KOHIICHTPAITHIO.

IIpsimble ¥ MJIOCKOCTH B IPOCTPaHCTBE (2 4.)

AkcuoMbl ctepeomerpuu. IlapamienbHOCTh NpPsSMBIX, OPAMOM M IUIOCKOCTH. B3ammHoe
pacrosoXeHue MpSMBIX B MPOCTPAHCTBE, Yroia MexAy AByMs mpsmbeiMu. [lapamiensHocTb
IIOCKOCTEMN.

MHororpaHHuKkH 1 Kpyr.ible Teqaa (1 4.)
ITousTHe MHOI'OIrpaHHHKaA, IIpHU3Ma. 3a)1atm Ha BBIYHCJICHHUC IIIOMIAJW IMOBEPXHOCTU H o0BeMa

IMPU3MBI.

Hctopus marematuxku. Meroasl matemaTuku (1 4.)



Hcropus maTeMaTnku.

Metoabl MmaTemMaTuku(14)
MeTo1pl MaTEMaTHKH.

CamocrositesbHasi padora (3434.)

ook w

agrwdE

13.
14.
15.

Yy4yedoHo — MeToauueckoe odecrneyeHmne
IlepeyeHb OCHOBHOM JIUTEPATYPBI

1. [I.A.Amamos, FO.M.Komsrua, M.B.Tkauésa u n1p. Marematuka : anredpa u Havyaa
MaTeMaTHUYeCKOT0 aHalln3a, reoMeTpus: Anredpa u Hauajsa MaTeMaTHYEeCKOro aHaIH3a.
10 - 11 xmaccel: yueOHHK 7151 001Ie00pa3oBaTebHBIX OPraHu3anuii: 0a30BbINd U
yrayoneHnnbsiii yposens/ 1L A.Amumos, FO.M.Komsirus u np. — 8- uza. — M.
[Tpocsemenue 2020

2. JIL.C.Aranacsn, B.®.byty3os, C.b.Kanomues, JI.C.Kucenésa, 3.1 .Ilo3Hsk.
['eomerpus.10 — 11 xmacCel: yueOHUK 17151 00111€00pa30BaTENLHBIX OpPraHU3AINNI:
6a3oBbiii U npoduinbHbIN ypoBHU/JI.C.ATanacsH, B.®.byty3os, C.b.Kagomies u ap.—
23-¢ u3a. — M.: [Ipocsenienue, 2016

IlepeyeHb 10NMOJHUTEIbHOI JTUTEPATYPHI

Matemaruka. [IpodunbHelii ypoBeHb. Ne6 BapHaHTOB. THUIIOBBIE TECTOBBIE 3a/laHUs OT
paspaborunkoB EI'D + 8003ananwmii wactu2 /M.B. Smenko, M.A BomrakeBud u 1p./moj pe.
N.B. Amenko. — M. U3marenscTBO «OK3aMen», u3garensctso MIIMMO, 2019

bammako M.M. Maremaruka. COopHHK 3amad  TpOPWIBHOH  HANpaBICHHOCTH:
yueb.mocodue. — M.: 2012

bammakos M.M. Marematuka. 3anaunuk: yueb6.mocooue. — M.: 2015

bammakoB M.M. Matematuka (6a30BbIif ypoBeHs). 11 k1. — M.: 2016

bammakoB M.M. Anrebpa u Hauana aHanusa, reomerpus. 10 k. — M.: 2013

bammakoB M.U. CoopHuk 3agau: yue0.nmocodue (6a30BbIif yposens). 11 k1. — M.: 2014

Ilepedyens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALMOHHOM CETH
"UHTepHer"
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuit o01eodpazoBarenbHbIN TOpTaN).
www.pedsovet.org (Bcepoccuiickuii IHTepHeT-TIe1cOBET)
www.math.ru (MHTepHEeT-IOAIepKKA YUUTENEH MaTEMaTUKH).
www.mccme.ru  (callT ~ MOCKOBCKOTO  LIEHTpa  HENpPEephIBHOTO  MaTeMaTUYECKOIro
o0pa3oBaHus).
WWW.it-n.ru (ceTb TBOPUYECKUX YUUTEIECH )
www.som.fsio.ru (cereBoe 00beTMHEHHE METOUCTOR)
http:// mat.Iseptember.ru (caiiT razeTs! «MareMaTHKa)
www.eidos.ru/ gournal/content.htm (MuTepHeT - *KypHan «iaoc»).

. Www.exponenta.ru (oOpa3oBaTeNbHbII MATEMAaTUYECKHI CalT).
. www.math.ru/lib (snexTpoHHass maremaTuueckas OMOIMOTEKA).
. http:/school.collection.informika.ru (eaunas xoyekuust LUGPOBBIX 00pa3oOBaTEIbHBIX

pECYpCOB).

www.kokch.kts.ru (on-line rectupoBanue 5-11 xmaccer).

http://teacher.fio.ru (megarornyeckas mactepckas, ypoku B UHTepHeTe u apyroe).
WWW.Uic.ssu.samara.ru (ImyTeBoaAnuTeNb «B Mupe Hayku» Ui HIKOJIBHUKOB).



16. http://mega.km.ru (Merasamuxnoneaus Kupumia u Medoaus).
17. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTbl « HITUKIOTICIHIN»).



Y4yedoHo — TeMaTHYeCKH IJIaH

Homep Tema KosmuecTBo
TeMbl 4acoB
1. BekTopsl U KOOPAMHATHI B IPOCTPAHCTBE 2
2. DeMEeHTHI TEOPUH MHOXKECTB U MAaTEMAaTUYECKOM JIOTUKU 1
3. Uwucna u BeIpaKeHUS 4
4. OCHOBBI TPUTOHOMETPUHU 3
S. OyHKIMH )

6. YpaBHEHHUS 1 HEPABEHCTBA 7
7. DeMeHThl MaTeMaTHYeCKOro aHaIn3a 4
8. CrarucTrka u T€OpHUs BEpOSATHOCTEH, KOMOMHATOPUKA 2
9. TekcroBble 3a1a4n 1
10. [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE 2
11. MHOrorpaHHuKH U KpyrJjible Tela 1
12. Hcropus matemaTuku 1
13. MeTtopl MaTeMaTUKU 1
14. CamocrosrenbHas pabora 343
15. [IpomesxyTouHas arrectanus B GopMe dK3aMeHa

Hroro 377




TemaTnuyeckoe MIIAHNPOBaAHUE
Matematuka (304 jjekuum , 4 4 NpaKkT.pador)

1. UI.A.Amumog, FO.M.Konsrun, M.B.Tkauésa u ap. MaTemaTtuka : anreOpa U Hayajla MAaTEMaTHYECKOTO aHalln3a, reoMeTpusi: Anredpa u
Hayaia MaTeMaThueckoro aHanmza. 10 - 11 kiacesl: yaeOHUK a7 0011e00pazoBaTeIbHbIX OpraHn3aluii: 0a30BbIi U YIITyOJIEeHHBIH YPOBEHB/
III.A.AnmumoB, FO.M.Komnsrun u ap. — 8-e uzn. — M.: [Ipocsemienue 2020

2. JIL.C.Aranacsn, B.®.byry3os, C.b.Kanomies, JI.C.Kucenéra, D.1".ITo3nsk. ['eomerpus. 10 — 11 kimacCel: yueOHUK AJIs
0011eo0pa3oBaTeIbHbIX Opranu3anuii: 6a3oBsiii U npodunbHbN ypoBHU/JI.C.ATanacsu, B.®.byty3os, C.b.Kanomies u np.— 23-e u3z. —
M.: [Ipocemienue, 2016

Tema 3ansaTHsA Koa. | ®opmbl HUcnonb3oBanue KonTpoan
YacoB | IPOBe/eHHUS odopynoBaHus, KayecTBa
TCO, 9BM YCBOCHHUA
MaTepuaJa
Pazpean 1.
Koopaunartsl u BekTOpbI(24.)
KoopnuHatel ©  BEKTOpBI: TOHSATHE BekTtopa B |1 KoM6unmpoBaHHbIii [Tnaxatbr K/p,
MPOCTPAHCTBE, JAEHUCTBUSA C BeKTopaM. KoopauHaThl YPOK 9K3aMCH

TOYKH U KOOPAHUHATHI BEKTOPA. CI(aJ'ISIpHOG MMPOU3BCACHUC

BEKTOPOB
[Tpaktiueckass pabota Ne 1 «KoopauHaTbl U BekTOphI. | 1 [IpakTrueckas pabota PazngaTounsrit maTepuan Ouenka
JlericTBUS HaJ BEKTOPAMM» CaMOoCTOATE
JBLHOM
paboThI
Pa3nean 2.
JJyieMeHThI TeOpuM MHOKecTB(14.)
DNeMEeHThl TEOpUH MHOXKECTB :MHOXECTBO, omepanuu | 1 KoMOuHMpoBaHHBIIH [TmakaTet K/p,
HaJl MHOXKECTBaAMH YPOK JK3aMEH
Paznean 3.
Yucaa u Beipakenusi(44.)
Uucna u  BbIpaXeHUs: apupMeTHUEeCKHid  KopeHsb | 1 KoMOuHMpoBaHHBII [TmakaTet K/p,

HaTypanpHOM crteneHu. CTeneHb C pandoOHAIbHBIM H YPOK JK3aMEH




HeﬁCTBHTeHBHBIM II0Ka3aTCJICM.

Uucna w  BolpaxeHus:  Jjorapudmsel.  CBoicCTBa KomOunupoBaHHbIiI [TnaxaTsl K/p,
aorapupmoB. JlecsiTHUHbIE U HaTypaJlbHbIE JIOTapU(MBI. YPOK 9K3aMEH
[Ipaktuyeckas pabora Ne 2 «Yucma u  BBIPAKCHHUS. [IpakTnueckas padbora PasnaTounslil MmaTepuai Onenka
CaoiicTBa 0rapupmoB» CaMoCTOsITE
JIbHOM
paboThl
Pazpnen 4.
OcHoBbI TpUroHomMeTpus (34.)
OcHoBBI TPUTOHOMETPHHU: TPUTOHOMETPUYECKUE KomM6unmnpoBaHHbIii Metoauueckoe nocodbue | K/p,
TOXACCTBA. YPOK 3jK3aMEH
OCHOBBI ~ TpUTOHOMETpUU:  (HOPMYJBl  MPHUBEICHUS. KomOuHupoBaHHbIi Mertoanueckoe nocodbue | K/p,
CrnosxeHusl U BBIYUTAHUS CHHYCOB U KOCUHYCOB YPOK JK3aMEH
OcHoBBI TPUTOHOMETPHH: pelieHue KomM6unmnpoBaHHbIii Metoauueckoe nocodbue | K/p,
TPUTOHOMETPUYECKUX  yYPAaBHEHUM, CBOAAIIUXCSI K YPOK JK3aMeEH
KBaJIpaTHOMY. Pemenue OJIHOPO/IHBIX
TPUTOHOMETPUUYECKUX YPABHEHMM.
Pazneu S.
Dyukuuu (5 4.)
@yHKIMM: cTeNeHHas QYHKIMs, CBOMCTBA U rpaduK. Ypok-nekuus PaspaTounslil maTepuain K/p,
9K3aMeEH
OyHKIMK: TOKa3aTeabHas PYHKIIMS, CBOMCTBA U rpaduK. VYpok- neknus IInakartsl K/p,
9K3aMeEH
OyHkuuu: jgorapudmuyeckas QyHKIMs, €€ CBOMCTBa U KomM6unmnpoBaHHbIii Metoauueckoe nocobue | K/p,
rpaguk. YPOK 9K3aMeEH
OYHKIMH: TPUTOHOMETPUYECKHE (DYHKIIMU, UX CBOMCTBA KomM6unmnpoBaHHbIii Metoauueckoe mnocobue. | K/p,
U rpaduxk. YPOK ITnakaTsl 9K3aMEH
Pazpnean 6.
YpaBHeHusi 1 HepaBeHCTBa (74.)
YpaBHEHHMSI U HEPABEHCTBA: PELICHHE HPPALMOHAIBHBIX KomOunupoBaHHbII Mertoanueckoe nocobue | K/p,
YpaBHEHUI U HEPABEHCTB. YPOK 9K3aMeH
VYpaBHEHMS U HEPABEHCTBA: I10KA3aTEIbHbIE YPABHEHUS. KomOunupoBaHHbII Mertoanueckoe nocobue | K/p,
YPOK 9K3aMeH




[IpakTuueckas padota Ne3. YpaBHEHHsS W HEPaBEHCTBA: [IpakTrueckas pabora Paznarounslii MaTepuan Ouenka
[I0Ka3aTelIbHbIE YPABHEHMUSI. CaMoCTOsITE
JBHOMN
paboThI
VYpaBHEHHUSI W HEPABEHCTBA: PELICHUE ITOKA3aTEJIbHBIX KoMOuHMpOBaHHBII Meroaunueckoe nocooue | OTBeTsl Ha
HEPaBEHCTB. YPOK 3aHATUN
YpaBHEHUS U HEPABEHCTBA: PELICHUE JIOTapU(PMUIECKUX YPOK- IpakTUKyM Mertoanyeckoe nocobue, | K/p,
ypaBHeHU# Buaa logX=b TIJIAKAThI JK3aMEH
VYpaBHEHUs] U HEPABEHCTBA: PEILIEHUE JIOrapu(PMUIECKUX KomM6uHnpoBaHHbIii Mertoanyeckoe nmocodbue | K/p,
HEPaBEHCTB. YPOK 9K3aMEH
Paszpnen 7.
JJIeMeHThI MATEMAaTH4YeCKOro aHajan3a (44.)
DONeMEeHTbl MaTeMAaTUYeCKOro aHajau3a: IPOU3BOJHAsS KomM6uHnpoBaHHbIii Mertoanyeckoe nmocodbue | K/p,
CTETNIEHHOM, MOKa3aTeNbHOM, Jorapudmuueckoit YPOK 3K3aMEH
TPUTOHOMETPUYECKON GyHKIMA. rpasuia
nuddepeHIMpoBaHMS.
OJIEMEHTBl MaTEeMaTUYEeCKOI'0 aHajlu3a: IPUMEHEHUE KoM6unmpoBaHHbIii [1nakatbl K/p,
IIPOU3BOJHON K HaXO0XACHUIO IIPOMEXYTKOB YPOK JK3aMeEH
BO3pacTaHusd M YyObIBaHUS (QYHKIHH. OKCTPEMYMBI
GbyHKLIUU.
OJeMeHThl MaTeMaTHUYeCKOro aHajiu3a: MepBooOpa3Has, KomOuHupoBaHHbIiI Mertoanueckoe nocobue, | K/p,
IpaBHJIa HAX0XkJIEHUs] NEPBOOOPA3HBIX. YPOK TJIaKaThl 9K3aMeH
ONEeMEHTBl  MaTEeMaTHMYECKOT0  aHajln3a:  IUIOIIAJb KomOuHupoBaHHbII Mertoanueckoe nocobue, | K/p,
KPHBOJIMHEHHON Tparenuy U HHTErpall. YPOK I1JIAKATBI JK3aMeH
Pasnea 8.
CraTncTuka M Teopus BeposiTHOCTeH (24.)
Cratuctika W TeOopuss BEPOSITHOCTEW: BEPOATHOCTH KomOunupoBaHHbII ITnaxatsl K/p,
coObITusA. CliokKeHNE BEPOATHOCTEN YPOK 9K3aMCH
Pazpnen 9.
TexcroBble 3agaun (14.)
TekcroBhle 3ajauu: 3ajauyd Ha JBIDKEHUE, HA CMECH, KomOunmnpoBaHHbIH IImakaTtel K/p,
CILJIaBbl, KOHIEHTPALIMIO YPOK 9K3aMCH




Pa3pea 10.
IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBeE (24.)

[IpsiMble W TJIOCKOCTH B IPOCTPAHCTBE: AaKCHOMBI | 1 Ypok-nexuus [TnakaTsl K/p,
CTEPEOMETPUHU. 9K3aMEH
[IpssMble W TIJIOCKOCTH B MPOCTPAHCTBE: B3auMHOE | 1 KomOunnpoBaHHBIT [TmakaTer K/p,
pacrosoKeHUe NPSMbIX B IPOCTPAHCTBE YPOK 9K3aMEH
Pa3pea 11.
MHOrorpaHHUKH U KpyrJsie Teja (14.)
MHOrorpaHHuKH U KpyTJIbIE TeJIa: IIOHATHE 1 KomOuHupoBaHHbII [1nakatsr K/p,
MHOTOTpaHHMKA, IpU3Ma .3aJjauy Ha BBIUYMCIICHHE YPOK 9K3aMEH
IUIONIA/IA TOBEPXHOCTU M 00beMa PU3MbI
Paznen 12.
HUctopus marematuku (14.)
Hcropust MaTeMaTUKH 1 KomOunupoBaHHbI# [Tnakatsr K/p,
YPOK JK3aMeH
Pa3znen 13 .
Metoabl matemaTuku(14)
MeToabl MaTEMaTUKHU 1
UToro 30




CamocrositesbHast padora (343 4)

Ko

®dopma

Tema Bunst pabot Cpok cnaun
/1 4acoB OTYETHOCTH
2 N3yueHne 0CHOBHOM U TOTIOJHUTEIBHOM JIUTEPATYPHI. KOHThOILHAS ceccus
1 | KoopauHaTsl 1 BEKTOPHI Beimonnenue qoManineil KOHTpOIbHOM paboTel. OTBET pap60Ta
Ha BOIIPOCHI TECTA
2 N3yueHne OCHOBHOM U TOIIOJHUTEIBHOM JIuTepaTyphl. | KoHTpoiabHas ceccust
2 | KoopauHaThl M BEKTOPBI BrimonnHeHne noMantHeit KOHTpoJIbHON paboTel. OTBET | pabota
Ha BOIIPOCHI TECTA
2 N3yueHne 0OCHOBHOM U TOMOJHUTENBHOM uTepaTypbl. | KoHTpoiabHas ceccus
3 | KoopauHaThl U BEKTOPHI BeimonHeHne momanrHei KOHTPOJIbHOM padoTel. OTBET | paboTa
Ha BOIIPOCHI TeCTa
2 N3yueHne 0OCHOBHOM U TOMIOJHUTENBHOM uTepaTyphl. | KoHTpoiabHas ceccus
4 | KoopauHatsl U BEKTOPBI BeimonHeHne momaniHei KOHTPOoJIbHOUM padoTel. OTBET | paboTa
Ha BOIIPOCHI TeCTa
2 N3yueHne OCHOBHOM M TOTIOJHUTEIBHOM JIuTepaTyphl. | KoHTpoiabHas ceccus
5 | KoopauHaTel U BEKTOpPHI BrimonHeHue nomariHeit KOHTpoJibHOM paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
2 N3y4yeHne OCHOBHOM U IOTIOJIHUTEIBHON auTepaTypsl. | KoHTposbHas ceccus
6 | KoopauHaThI 1 BEKTOPHI Brinonaenune foManiHeit KOHTpOJIbHOM paboTel. OTBET | pabota
Ha BOIIPOCHI TECTA
MaremaTtnka B  HaykKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
7 | oKoHOMHKe, UH(OPMaITMOHHBIX BreimonHenue nomamiHeld KOHTPOJIbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u IIPaKTUYECKON Ha BOIIPOCHI TECTa
JEeATEIbHOCTH
MaremaTtika B  HaykKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
g | dKOHOMHKE, UH(OPMAITMOHHBIX BreimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX " MIPaKTUYECKON Ha BOIIPOCHI TECTA
JEeSATEIbHOCTH
MaremaTika B  HaykKe, TEXHHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
g | PKOHOMHKE, UH(OPMAITMOHHBIX BreimonHenue nomamiHel KOHTpOJbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX " MIPaKTUYECKON Ha BOIIPOCHI TECTA

ACATCIIBHOCTHU




Marematika B  HayKe, TEXHHKE, N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
10 | KOHOMHKE, HH(bopMauHOHHLDf BreimonHeHue nomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u MIPaKTUYECKOU Ha BOIIPOCHI TECTa
JESITEIbHOCTH
Marematuka B  HayKe, TEXHHKE, N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
11 | KOHOMHKE, HH(bopMauHOHHLDf BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u MIPaKTUYECKOU Ha BOIIPOCHI TECTa
JESITEIbHOCTH
N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpoabHas ceccus
12 | KomIutekcHbIe Yncia BrinoniHenne aomMaiiHeld KOHTPOJIbHOM paboTsl. OTBET | paboTa
Ha BOIIPOCHI TECTa
KomrnekcHbie uncna N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
13 BrimonHenue nomamiHeld KOHTPOJIbHOM paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
KommiekcHbie uucna N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
14 BrinonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
KomrnekcHbie uncna N3ydyeHne OCHOBHOW W JOMOJHUTENBHON JUTeparyphl. | KoHTposibHas ceccust
15 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KonTponbHas ceccust
16 | Apudmernueckue aelcTBUS BrimoniHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Apudmernueckue neiicTBus N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
17 BrimonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Apudmernueckue AecTBU N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JMTepaTypsl. | KoHTposbHasA ceccus
18 Beinonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Apudmernyeckue AeHCTBUSL N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
19 Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
20 Apudmernueckue n1eUCTBUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
Beinonnenne nomaniHeil KOHTPOJIbHOM paboThl. OTBeT | pabora




Ha BOIIPOCHI TECTA

N3yuyenne OCHOBHOW M JIOIIOJIHUTENIBHOM JiTepaTypsl. | KOHTposbHAsA ceccust
21 | CpolicTBa KOpHE BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
CaoiicTBa KOpHEH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
22 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
CaoiicTBa KOpHEH N3ydyenne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
23 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CBoiicTBa KOpHEH N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
24 BrinonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CaoiicTBa KOpHEH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
25 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
26 | JleiicTBUA C KOPHAMHU Beinonnenne nomaniHeil KOHTpOJIbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
JlelicTBYsI ¢ KOPHAMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KonTponbHas ceccust
27 BrimonHenue nomaimiHeld KOHTpoOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JelicTBus ¢ KOpHAMHU N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
28 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
JlelicTBYsI ¢ KOPHAMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
29 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JelicTBuA ¢ KOpHAMHU N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
30 Beinonnenne nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
. . W3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypsl. | KonTponbHas ceccust
31 | CpoiicTBa cremneHei . .
BrimonHenue nomamHeld KOHTpoJibHOW paboThl. OTBeT | paboTa




Ha BOIIPOCHI TECTA

CaolicTBa cTeneHeu N3ydyeHne OCHOBHOM W JOMOJHUTENBHON JMTeparypsl. | KoHTposbHas ceccust
32 Beimonnenue nomamniHeir KOHTPOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
CoiicTBa creneHen N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
33 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
CaolicTBa cTeneHeu N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
34 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
CBoiicTBa cTeneHein N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
35 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
36 | JIeiicTBUS CO CTETICHIMU BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
JleficTBUA CO CTENEHAMU N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
37 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
JlelicTBUA CO CTEIEHAMM N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
38 Beinonnenne nomamniHei KOHTpoJabHOM paboThl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
JIeicTBHSI CO CTENIEHAMHU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
39 BremonHeHne gomanrHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
40 | Jlorapumsl 1 UX CBOHCTBA Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Jlorapugmsl 1 uX CBOMCTBa N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
41 Brimonnenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
42 Jlorapud™Mbl 1 X CBOWCTBA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

JlorapudMbl 1 X CBOWCTBA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposbHas ceccust
43 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Jlorapudmel 1 UX CBOICTBA N3ydyeHne OCHOBHOM W JONOJHHUTEIBHON JuTeparypsl. | KonTposibHas ceccust
44 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
JlorapudMbl 1 X CBOWCTBA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
45 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIPOCHI TeCTa
N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JTepaTypsl. | KoHTpobHasA ceccus
46 | Jlorapudmbl BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Jlorapudmer N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
47 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Jlorapudmebr W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
48 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jlorapugmsbr N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
49 Beinonnenne nomaniHeil KOHTpoJbHOM paboTel. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Jlorapudmer N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
50 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jlorapudmsl N3ydyenne OCHOBHOM W JOMOJHHUTENBHON JHTEpaTyphl. | KoHTpOsbHAS ceccust
51 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Jlorapudmer N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
52 Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
53 | UppanmoHaibHbIe YpaBHEHUS . .
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

HppanmonanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW nuTeparypsl. | KoHTponbHas ceccust
54 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
HppauunonanbHble ypaBHEHUS N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
55 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
HppanmoHanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparyphl. | KoHTponbHas ceccust
56 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
HppaumnonanbHble ypaBHEHUS N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JTepaTypshl. | KOHTpobHAA ceccus
57 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
58 | UppaunoHanabHble ypaBHEHHUS Beinonnenue nomaniHeil KOHTpoiabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
HppannonanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparypbl. | KonTponbHas ceccust
59 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
HppaumonanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
60 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
HppanmonanbHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
61 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
HppaumonanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
62 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
WppanmonanbHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
63 BeimonHenne momaniaeld KOHTpOJIbHOM paboTel. OTBeT | pabora
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
64 | IlokaszarenbHbBIC ypaBHEHHS . .
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
65 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JONOJHHUTEIBHON JuTeparypsl. | KonTposibHas ceccust
66 BrimontHeHre goMaiiHel KOHTpOIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposbHas ceccus
67 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
68 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
69 | [lokazarenbHbIe ypaBHEHUS BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[Toka3zaTenbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
70 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
71 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
IlokazarenabHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
72 BrimonHenue nomamiHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
73 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
74 | TpuronomeTpuyeckue GyHKIHH Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
75 Tpuronomerpruyeckue GyHKIUH N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

Tpuronomerpuueckue GyHKIUN W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
76 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Tpuronomerpuueckue GyHKIUU N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
77 BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Tpuronomerpuueckue GyHKIUU W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparyphl. | KoHTponbHas ceccust
78 BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
Tpuronomerpuueckue GyHKIUU N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
79 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JiATepaTyphl. | KoHTposbHasA ceccus
80 | [IpousBonHbIe Beinonnenue nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
IIpousBonHbIe W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparypbl. | KonTponbHas ceccust
81 BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
82 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
IIponsBonHbIe N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
83 BremonmHeHne jomanrHeld KOHTpOJdbHOUW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
84 Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
IIpousBonHbIe N3y4yeHne OCHOBHOW M JONOJIHUTENBHOW sMTeparypsl. | KoHTponbHas ceccust
85 BrimontHeHne goMaiiHel KOHTPOIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTpoabHas ceccus
86 | [IpomusBoHEIC . N
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

[IpousBoaHbIe N3ydyeHnne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
87 BreimonHeHue nomaniHel KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
[IpousBoaHbIe N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
88 BrimontHeHre goMaiiHel KOHTpOiIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[IpousBoaHbIe N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
89 BreimonHeHnue nomaniHeld KOHTpOJIbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
[IpousBogHbIe N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
90 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[IpousBoHbIe W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
91 BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
92 | UuTerpan u ero npuMeHeHUe BrimonHenue nomaimiHeld KOHTpOJbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
93 BremonHeHne JomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
94 BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
NHTerpan u ero npuMeHeHue N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTpobHasA ceccus
95 Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
96 BeimonHeHue JomanrHeld KOHTpOJIpHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
HNuTerpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENIbHON JuTeparypsl. | KoHTposbHas ceccust
97 Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora

Ha BOIIPOCHI TECTA




WuTerpan u ero npuMeHeHue W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suTeparypbl. | KonTponbHas ceccust
98 BreimonHeHue nomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
WHTerpai u ero npumMeHeHue N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JMTepaTypsl. | KoHTposbHasA ceccust
99 BrimonnHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIPOCHI TeCTa
WuTerpan u ero npuMeHeHue W3ydyeHre OCHOBHOM W JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
100 Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
HuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
101 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
WuTerpan u ero npuMeHeHue W3ydyeHne OCHOBHOM U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
102 BrinonHenue nomaiiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM suTepaTypsl. | KoHTposbHasA ceccus
103 | KomObunaTopuka BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
KombunaTtopuka W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparyphl. | KoHTponabHas ceccus
104 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI T€CTa
KombunaTtopuka W3yueHre OCHOBHOI M JOMOJIHUTENbHON JuTeparypsl. | KoHTponbHas ceccus
105 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIPOCHI T€CTa
KomOunaropuka N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
106 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
KombunaTtopuka W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus
107 Brimonnenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
KomOunaropuka N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
108 Beinonnenue nomamniHelr KOHTpoJabHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
109 | KomOunatopuka W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus




BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
KomOunaropuka N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
110 BreimonHeHnue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Komb6unaropuka N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
111 BrimontHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
W3ydyeHre OCHOBHOM U JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
112 | CnyyaiiHasi BeTUIHHA BrinoniHenne aomMaiiHeld KOHTPOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeJIMYUHA N3ydyeHne OCHOBHOM M JOMOJHHUTENBHON JMTEpaTyphl. | KOHTpOIbHAS ceccust
113 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CnyyaiiHas BeTu4nHa W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
114 BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIPOCHI TeCTa
CrnyuyaiiHas BeTu4nHA W3ydyeHne OCHOBHOW U JOMOJIHHUTENBHOW suTeparypbl. | KoHTponbHas ceccust
115 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeTMYUHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparyphl. | KoHTposibHas ceccust
116 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeIMYUHA N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccust
117 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
CrnydaiiHasi BeTMUUHA N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
118 Beinonnenue nomamniHeir KOHTpOJbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
CrnydaiiHasi BeIMYUHA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
119 BrimontHeHne goMamiHeld KOHTPOIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
120 CrydaiiHasi BeTHIUHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpOJIbHOM paboThl. OTBeT | pabora




Ha BOIIPOCHI TECTA

CiyyaiiHasi BeTMYMHA N3ydyeHnne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
121 BreimonHeHue nomaniHel KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
CrnydaiiHasi BeJIMUUHA N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
122 BrimontHeHne goMamiHel KOHTpOIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
W3ydyeHre OCHOBHOM U JOMOJIHUTENBHOW suTeparypsl. | KonTponbHas ceccust
123 | Maremarudeckasi CTAaTHCTHKA BreimonHeHnue nomaniHeld KOHTpOJIbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JATepaTypsl. | KoHTpobHasA ceccus
124 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Marematuueckas CTaTUCTHKA W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
125 BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
MaremaTuueckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
126 BrimonHenue nomaimiHeld KOHTpOJbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
MartemaTtuueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JIOMOJHUTENBbHOW nuTeparypsl. | KoHTponbHas ceccust
127 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Martematuueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
128 BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
MaremaTnueckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
129 Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Marematuueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
130 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
MaremaTnyeckasi CTaTUCTUKA N3ydyeHne OCHOBHOM W JOMOJHUTENIbHON JuTeparypsl. | KoHTposbHas ceccust
131 Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora

Ha BOIIPOCHI TECTA




MaremMarrnyeckasi CTATUCTHKA N3yuenne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposbHas ceccus
132 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
133 MaTeMaTqucxoeu mae BrimonHenue nomamiHeld KOHTpOJbHOU paboThl. OTBeT | paboTa
JUCIEPCUs CIIy4aiiHON BEJIMYMHBI
Ha BOIIPOCHI TECTA
Maremarnueckoe 0’KHJIAHHE N3yuenne OCHOBHOW M JIONOJIHUTENBbHOM JnuTepaTypsl. | KoHTpoabHas ceccus
134 | nucniepcus cirydaifHOW BETUIHHBI BreimonHeHue nomaniHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Marematnueckoe O0XKHUJIAHUE N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
135 | nucnepcus cmydyaitHOM BETUYMHBI BrimonHenue nomamiHeld KOHTPOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Maremaruueckoe 0’KHJIAHHE N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
136 | mucriepcus cirydaiiHOW BETUIHHBI BrinoniHenue gomMaiiHeld KOHTPOJIbHOM paboTsl. OTBET | paboTa
Ha BOIIPOCHI TECTa
Marematnueckoe 0XKHUJIAHUE N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
137 | nucniepcus cydyaifHOM BETUYHHBI BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Maremaruueckoe 0’KHJIaHHE N3y4yeHne OCHOBHOW M JONOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccust
138 | mucriepcust ciydaitHOW BETUYHHBI BrimonHeHne goMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Maremaruueckoe 0’KHJIaHHE N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
139 | mucriepcus cirydaifHOW BETUIHHBI BrimonHenne gomMaiiHeld KOHTPOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
140 | ducnepcus ciyyaitHON BETMYUHBI Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Jucnepcus ciiy4ailHOM BEJIMUMHBI N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
141 Brimonnenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Hucnepcus ciiydailHOW BETUYUHBI N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JHTEpaTyphl. | KoHTposibHas ceccust
142 Beinonnenue nomamiHeil KOHTpOJbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
143 | Hucnepcus cinyyaitHON BETMYMHBI N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust




BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jucnepcus cinydyailHOM BETUYMHBI N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
144 Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIOIIOJIHUTENIBHOM JiuTepaTypsl. | KoHTposbHAsA ceccust
145 | ITapamienbHOCT MPSMBIX BrimontHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[TapannenbHOCTh NPAMBIX M3yueHre OCHOBHON M JOINOJHUTENbHOM JuTeparypsl. | KoHTpoabHas ceccus
146 BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[TapannenpsHOCTh NPSIMBIX N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
147 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[TapannenbHOCTh NIPAMBIX W3yueHre OCHOBHOI M JOINOJHUTEIbHOM JuTeparyphl. | KoHTponabHas ceccus
148 BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIIPOCHI TECTa
[TapannenbHOCTh NIPSAMBIX W3yueHre OCHOBHOI M JOINOJHUTEIbHOM JuTeparypsl. | KoHTpoabHas ceccus
149 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
[TapamiensHOCTE IPSAMBIX N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
150 Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW nuTeparypsl. | KoHTponbHas ceccust
151 | IlepnieHAMKYISAPHOCTH MPSIMBIX BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[IepneHMKyIAPHOCTD MPSMBIX N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposibHas ceccus
152 Beinonnenue nomamniHeir KOHTpOJbHOM paboThl. OTBeT | pabora
Ha BOIPOCHI TeCTa
[leprieHAUKYISPHOCTD MPSIMBIX N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
153 BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
154 [IepnenuKyISIPHOCT MPSAMBIX N3yueHne OCHOBHOW M JIONOJIHUTENBHON JTepaTypshl. | KoHTpombHas ceccus

Beinonnenue noManiHeid KOHTPOJIbHOM paboThl. OTBET

pabota




Ha BOIIPOCHI TECTA

[leprnieHIUKYISIPHOCTD MPSIMBIX W3ydyeHre OCHOBHOM W JOMOJIHUTENBHOW suTeparypbl. | KonTponbHas ceccust
155 BreimonHeHue nomaniHel KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
[lepneHUKYIAPHOCTD NPSMBIX N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHON JsuTepaTypsl. | KoHTposbHasA ceccust
156 BrimontHeHre goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIPOCHI TeCTa
[leprnieHIUKYISIPHOCTD MPSIMBIX W3ydyeHre OCHOBHOM U JOMOJIHUTENBHOW auteparypbl. | KonTponbHas ceccust
157 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
[lepneHMKyYIAPHOCTD MPSMBIX N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
158 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW suTeparypsl. | KoHTponbHas ceccust
159 | MHOrOrpaHHUKH BrlinoniHenue aomMaiiHeld KOHTPOJIbHOM paboTsl. OTBET | paboTa
Ha BOIPOCHI TeCTa
MHOrorpaHHuKu N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
160 BrimonHenue aomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
MHororpaHHUKH W3yueHre OCHOBHOI M JOMOJHUTENbHOM JuTeparypsl. | KoHTpoabHas ceccus
161 BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIPOCHI T€CTa
MHororpaHHUKH W3yueHre OCHOBHOI M JOIMOJHUTENbHOM JuTeparyphl. | KoHTponabHas ceccus
162 BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIPOCHI T€CTa
MHOrorpanHHuKu N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
163 Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTponbHas ceccus
164 | Kpyrible Tena BrimontHeHne goMaiiHel KOHTPOIbHOM paboTsl. OTBET | paboTa
Ha BOIIPOCHI TeCTa
Kpyrmasie Tena N3ydyenne OCHOBHOM W JOMOJHHUTENBHON JHUTEpaTyphl. | KoHTpOsibHAS ceccust
165 Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora

Ha BOIIPOCHI TECTA




Kpyrmasie Tena N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
166 Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Kpyrmasie Tena N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
167 BrimonnHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIPOCHI TeCTa
W3ydyeHre OCHOBHOM W MOMOJIHUTENBHOW auteparypsl. | KonTponbHas ceccust
168 | Cdepa, map u ero yactu Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Cdepa, map u ero yactu N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccust
169 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
Cdepa, map u ero yactu W3ydyeHne OCHOBHOM U JOMOJIHHUTENbHOW suTeparypbl. | KoHTponbHas ceccust
170 BrinonHenue nomaiiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
Cdepa, map u ero yactu N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM suTepaTypsl. | KoHTposbHasA ceccus
171 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIPOCHI TeCTa
Cdepa, map u ero yactu W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparyphl. | KoHTponabHas ceccus
172 BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa

[Tpu odopmnenun padoyei mporpaMMbl ObUTH UCTIOJIB30BaHBI CIIEIYIOIINE YCIOBHBIE 0003HAYEHMUS:

13 — npakTHyeckoe 3aHATHE;

P3 — pewenue 3anay;

KP — xontponbHas padoTa;

YO — ycTHBII onpoc




Onucanue MaTepuaJbHO — TEXHHYECKOH 0a3bl

Aymutopuss Ne 505 - VYueOnas ayauropus Ui HPOBEACHUS TEOPETUUECKUX 3aHATUH
(YpOKOB), MpaKTHYECKHX paboT, TPYNMOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJIS U TPOMEKYTOUHOM aTTecTanuu. KabuHneT MaTeMaTuky.

Ocnamennocth: KoMrekT weOenu, pas3gaTOuHbIA MaTepuan, ydeOHas JmTeparypa,
IJIaKaThI.

Aynutopust Ne229 - VYwueOHass ayauTopusi sl IPOBEIACHUS TEOPETUUYECKUX 3aHATUI
(YpOKOB), TEKyIIEro KOHTPOJII M TPOMEKYTOUYHON arrectanud. KoMmmbIOTEpHBIN Kilacc.

Ocnamennocts:  Kommuiektr mebenn. Texnuueckue cpeactBa  obOyuenus: 11K,
MYJIbTHMEIUIHOE 000pYy1I0BaHUE.

[lepedenp JIUIEH3MOHHOTO MPOTPAMMHOIO OOecredeHusl. PEeKBU3UTHI MOITBEPKAAIOIIETO
nokymenrta: Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220, Kaspersky Endpoint Security 10 mis Windows — 356-160615-113525-730-94,
ITpara na ITONet Police School s Traffic Inspector Unlimited, ITpasa na ITO Traffic Inspector
Anti-Virus powered by Kaspersky Special, Traffic Inspector (Kourpakr 524 JIBI'YIIC ot
15.07.2019)

MeToaunueckne MaTepUaIbI

Ilpaxmuueckoe 3ansmue

[IpakTrueckue 3aHATHS 10 MaTEMAaTUKE OPTraHU30BAHHBI B BUJIC PEIICHHUS 3a/1a4.

[IpakTudeckue 3aHATHS 110 MaTEMAaTUKE MPOBOJISATCS CIIEAYIOIIUM 00pa3oM:

- ydammecs CaMOCTOSITCIIbHO B THUCHBbMEHHOW (oOpMEe OTBEYalOT Ha BONPOCHI IS
CaMOKOHTPOJIS, 3aTeM pEeIlaloT 3aJa4u (C KCIOJIb30BAHUEM PEKOMEHIYeMOW JIUTEepaTyphl WU
WHTEPHETA), IOCJIE Yero JeaeTCs aHAJIU3 BBITIOJIHEHHON paOoTHI;

- 3aHSATHE OCYILIECTBISETCA C UCIIOIb30BAHUEM MHAUBUAYAIbHBIX 3a/1aHU;

- 3aHSATHE TTPOBOJIUTCSA MO PYKOBOJCTBOM MPETIOIaBATEIIS.

[Ipu pemieHuu 3a7a4y MOXKHO TOJB30BAThCS JTIOOBIMH MaT€MaTHYECKUMHU TaONHUIIaMU |
HEO0OXOIMMBIMH (OPMYITaMHU.

KoHTponb  pe3ynbTaToB MPaKTUYECKUX 3aHATUA  OOYYAIOIIMXCS  OCYIIECTBISIETCS
Mperno/iaBaTesieM Ha YYeOHBIX 3aHATUSX 110 MATEMaTHKE.

IIpasuna ogpopmnenus pe3yriomamos npaKmMuUecKo20 3aHAmus

Pesynbratel oopmisitoTcss B BUIE THUCBMEHHOTO OTYE€Ta, MPHU HAMHCAHUH KOTOPOTO
HEOOXO0IUMO MPUAEPKUBATHCS CIAEAYIONINX TPeOOBaHMI:

- 3aIIMCaTh ATy BBIIOJHEHUS, TEMY U 11eTh PaOOTHI,

- 3amKcaTh yCIOBUE 331aUd B KpaTKoil popme (1aHo);

- 3amKcaTh BOIPOC 3a7ja4uu B KpaTKoil popme (HalTH);

- 000CHOBaTh HEOOXOAUMOCTH MPUMEHEHUS T€X MIIM UHBIX (GOPMYI AJIsl pelIeHUS 3a0a4u;

- MpU PEUICHUH 3a7a4 Ha MOCTPOSHUE MPOAHAIM3UPOBATH YCJIOBHE 3aJa4d W BBINOJTHUTH
YepTexK, AaB ONMHUCAHUE BCEX MOCTPOCHHUH,

- 3amucaTh OTBET.

Pewenue 3a0au

OcymiecTBiisisi pelIeHs 3aj7a4d MO0 MaTeMaTHKe OOydJaroliuecsl OJDKHBI 3HATh HE TOJBKO
oOIIMii anropuT™M pelieHus 3aJad, HO U YMeTh padoTaTh ¢ YaCTHBIMHU CTPYKTypaMmH Ipoliecca
pemieHus 3anad. [IpuBenemM nmpuMepsl TAKUX CTPYKTYD.

[IpaBuiia pemeHus 3a0a4

Oran 1.IloHsATh CyTh 3a0a4M.

Otan 2.CocTaBUTH IJIaH PELICHUS 3aauH.

Oran 3.Peanu3oBaTh 1aH penieHus 3a1a4u.

Ortan 4.11poaHanu3upoBaTh MOTYYEHHBIN pe3ysbTaT.




Yemuwi onpoc

[Tpy nHAMBHYaNbHOM OIIPOCE MPENoaBaTesb BbI3bIBaET 00YUarOIIErocs K 10cKe, KOTOPOi
OH TOJB3yeTcsl i TOTo, 4TOObI caenarb HeoOxomumble 3amucu. OTBeT 00yyaromerocs
BbICIyHmIMBaeT Bcad  rpynma.  OmuOKu, JONyIIEHHblE  OOydYarolmMMCs,  KOJIJIEKTMBHO
AQHWIM3UPYIOTCS W HCHPABIAIOTCS. YCTHBI ONpOC 3aKIOYaeTcs B BBI30BE MHOTUX
oOyyaroImuxcs JUlsl OTBETa Ha BONPOCHI, TpeOyromue HeOOoIbIIoro no oobeMy orsera. Yare
BCET0 OMNpPOC MPOBOAMTCSA Il MPOBEPKH Marepuana, KOTOPHI HY)XKHO 3allOMHUTH WM 0e3
KOTOPOI'0 HEBO3MOJKHO YCIIEIIHOE ITPOBIKEHHUE BIIEPE]] B U3YyUEHUHU Y4eOHON AUCIUIIIUHBI.

[{enbto ycTHOrO omnpoca sIBISIOTCS 0000ILIEHNE U 3aKPEIUIEHNE W3YYEHHOT0 MaTepuaia 1o
pasgenaM MareMaTukd. [Ipym MOATrOTOBKE cielyeT HMCHIOJIb30BaTh JECKIUOHHBIA MaTepual U
yaeOHyto auteparypy. Cienyer BHUMATEIbHO MPOYECTh CBOM KOHCHEKT JIEKLIUM 10 U3ydaeMoi
TeME U PEKOMEHyeMYIO JauTepaTypy. IIpn 3TOM Ba)kHO Hay4HMTHCS BBIACIATH CAMOE IJ1aBHOE U
cocpeloTauuBaTh Ha HEM OCHOBHOE BHHMAaHUE IPHU IOATOTOBKE K ONPOCY IO MaTEMAaTHKE.
OTtBer Ha KaxIbplii BONpPOC JOJDKEH OBbITh [JOKa3aTeIbHbIM M  apryMEHTHPOBAHHBIM,
oOyyaromeMycss HYXKHO YMETh OTCTaMBaTh CBOIO TOYKY 3peHHs.OOydaromemycss HaJIekKHUT
XOPOUIO HOArOTOBUTHCS, YTOOBI UMETh BO3MOXKHOCTh I'PAMOTHO U ITOJIHO OTBETUTH HA 3aJJaHHbIE
€My BOIIPOCHI, CYMETb CJielaTh BbIBOJABI M I0Ka3aTb 3HAYMMOCTb JIAHHOM MpoOIeMbl s
u3zyyaemoro marepuana. Ho ans toro, 4roObl NpaBUIBHO U YETKO OTBETUTh HA MOCTaBJICHHBIE
BOIIPOCHl HEOOXOAMMO MPABUIBHO YMETh I0JIb30BaTbCsl YYEOHOM M JOIOJHUTEIbHON
JITEpPaTypOu.

VYCTHBIA ONPOC MOKET NMPOBOJUTCS C MOMOIIbIO OINPOCHBIX JIMCTOB, B KOTOPBIX KpaTKo
U3J1araroTcsl OTBETHl HAa IOCTAaBJICHHBIE TEOPETUYECKHE BOMPOCHI, a MPU HEOOXOAUMOCTH 3ITU
OTBETHI COIIPOBOXK/IAI0TCSI KOHKPETHBIMU ITPOU3BOIbHBIMU IPAKTUUECKUMHU TPUMEPAMHU.

Konmponvnasa paboma

KoHTposbHbIe paboThI 10 MaTEMaTHUKE IPOBOJSATCS CIEAYIOIIUM 00pa3oMm:

- 3aHATHE OCYLIECTBIIIETCS C UCIOJIb30BAaHUEM 3apaHEE MOATOTOBIICHHBIX IIPENOJaBaTesIeM
3aJaHU;

- 3aHATHE TPOBOJUTCS 110/ PYKOBOACTBOM IIPENoAaBaTells.

[Ipn pemenun 3anau KOHTPOJBbHOM pabOThl MOXHO TOJb30BaThCsl  JIFOOBIMU
MaTeMaTHYeCKUMH TabJIMIaMH1 U HEOOXOJUMBIMH (DOpMyJIaMH.

KoHnTponb pe3ynbTaToB 00y4arommxcsi OCYHIECTBIISETCS IpEnojaBaTeieM Ha Y4eOHbIX
3aHATHSIX IO MaTEMATHKE.

IIpasuna opopmnenus pe3yrbmamos KOHMPOIbHOU pabomol

PesynbraTthl odopmisitoTCs B BHMJE NHUCBMEHHOTO OTY€Ta, NpPU HAMHUCAaHUM KOTOPOIO
HE00XO0IUMO MPHUAEPKUBATHCS CIEAYIOUINX TpeOOBaHUI:

- 3anucaTh JaTy BBIIOJIHEHUS, TEMY U 1IeJb paboTHhl,

- 3aITKMCaTh YCIIOBUE 3a/1a4d B KPaTKoil popMme (1aHo);

- 3anucaTh BOIPOC 33Ja4u B KpaTkoil popme (HaiiTH);

- 000CHOBaTh HEOOXOAUMOCTh PUMEHEHHS T€X WJIM UHBIX (OPMYJI AJIsl pelleHus 3aauu;

- IIpY PEUIEHMM 3a]]a4 Ha IOCTPOEHUE NPOaHAIN3UPOBATh YCIOBUE 33Ja4d U BBIIOJIHUTH
YyepTexk, 1aB ONMKUCAaHUE BCEX MOCTPOCHUH,

- 3aIKcaTh OTBET.

OueHouyHble MaTepuaabl pU (popmupoBanum padoyeit nporpammsel Aucuumianns I1J1.1
MaremaTuka

HaCIIOPT OLCHOYHBIX MaTE€pPHUAJI0B
B cootBerctBuu ¢ mpunHsTod KoHuenmued pa3BUTHS MaTeMaTHYeCKOrOo OOpa3oBaHUs B
Poccuiickoit deneparuu, maTeMaTHdeckoe 0Opa3oBaHHE pEIIaeT, B YAaCTHOCTH, CIEIYIOIINE
KJIFOUEBBIE 33/1a4U:



— «IPEAOCTABIATh KAKIOMY OOYYarOmIeMyCsi BO3MOXHOCTh JIOCTHIKEHHUS YPOBHS
MaTeMaTUYeCKUX 3HAaHUH, HEOOXOIMMOTO ISl TaJIbHEUIIEH YCTICITHOM KU3HU B OOIIECTBE;

— «obecneunBaTh HEOOXOAMMOE CTpPAaHE YHCIO BBITYCKHUKOB, MaTeMaTh4yecKas
MOJIFOTOBKA KOTOPBIX AOCTAaTOYHA JJI MPOAOJDKEHUS 00pa30BaHUs B Pa3IMUHbBIX HANPaBICHUIX
U JUIA TPAaKTUYECKOH JeATeNbHOCTH, BKIIOUYAs IMPENoJaBaHUE MATEeMaTHKH, MaTeMaTHYeCKHe
uccienoBanus, paboTy B chepe nHHOPMALIMOHHBIX TEXHOJIOTUHN U JIP.»;

— «B OCHOBHOM OOIIEM W CpeJHEeM o0IIeM 00pa30BaHUHM HEOOXOAMMO MPEIYCMOTPEThH
MOJTOTOBKY OOYYaromMXcs B COOTBETCTBHHM C MX 3allpocaMU K YpPOBHIO MOJTOTOBKHU B cepe
MaTeMaTHYECKOro 00pa3oBaHUs.

COOTBETCTBEHHO, BBIACNIAIOTCS TPU  HampaBleHUs TpeboBaHMM K  pe3ynbTraraM
MaTeMaTHYeCKOro 00pa3oBaHus:

1) NpaKTHKO-OPHUEHTHPOBAHHOE MAaTEMATHYECKOE 00pa3oBaHue (MaTeMaTHKa ISl )KU3HH);

2) MaremaTHKa JUIs KCIIOJIb30BaHUs B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOpPOE HAaIeJeHbl Te¢ O00y4aroluecs, KOTOpbIe
TUTAHUPYIOT 3aHUMATHCS TBOPUYECKOW M HCCIIENOBATENIbCKOW pabOTON B 001acTH MaTEeMaTHKH,
(bu3KUKY, SKOHOMUKH U JPYTUX 00IACTAX.

Ilenn ocBoeHuss mporpaMMbl 0a30BOro ypoBHS — OOecleyeHHEe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEeMAaTUYECKUX 3HAHWM U YMEHUH B MOBCEAHEBHOW KM3HU M BO3MOXKHOCTH
YCIICIIHOTO TPOJOJDKCHHUS OOpa30BaHUS IO CIIEHUAIBHOCTSAM, HE CBS3aHHBIM C HPUKIIAJIHBIM
HCIIOJIb30BAaHUEM MATeMAaTUKH.

OO6yuaromuecsi, OCYIIECTBISOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIIHE
MaTeMaTUYeCKUe YMEHHs, HEOOXOAUMBIE TSl )KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHM TIONYYAIOT BO3MOXKHOCTb H3YyYUTh MpPEAMET TIyO’ke, ¢ TeM 4YTOoOBl B JalbHEHIIEM IpU
HEO0OXOIMMOCTH U3ydaTh MATEMATHUKY JUIsS TPO(ECCUOHANIBHOTO TPUMEHEHUSI.

[lpy wW3ydeHUM MaTeMaTHKH Ha YIIyOJIEHHOM YpOHE MpPEIbsBISIIOTCS TpeOOBaHUS,
COOTBETCTBYIOILIME HAMPABICHUIO «MaTeMaThka JUis Tpo(hecCHOHATBFHON ACSITeNbHOCTUY;
BMECTE C T€M 00ydYaroIIMiics MOoJIydaeT BO3MOXKHOCTh M3yYUTh MaTeMaTHKY Ha ropasjo Oosee
BBICOKOM YpPOBHE, 4YTO co37acT (QYyHIAMEHT /s JalbHEHIIEro CEepbe3HOT0 H3y4YEeHUs
MaTeMaTHKH B BY3€.

[Tpu u3yyeHUN MaTeMaTUKH OOJIbIIIOe BHUMAaHUE YJENsIeTCs Pa3BUTUI0O KOMMYHUKATUBHBIX
ymeHuil (popmynupoBaTh, AapryMEHTHPOBaTh U KPUTHKOBaTh), (OPMHUPOBAHHUIO OCHOB
JIOTUYECKOTO MBIIUIEHUST B YacTU TPOBEPKM HCTUHHOCTH U JIOXKHOCTH YTBEPKACHHIA,
MOCTPOCHUS IPUMEPOB U KOHTPIPUMEPOB, IETOYCK YTBEPKIACHHUH, ()OPMYIUPOBKU OTPUIIAHUH,
a Takke HEOOXOJMMBIX M JOCTAaTOYHBIX YCJIOBHM. B 3aBUCMMOCTH OT ypOBHS MPOTPaMMBbI
0O0JIbIIIe WIIM MEHbIIIE BHUMAHHS yJENSeTCsl YMEHUIO paboTaTh 10 ajJropuTMy, METOJaM MOUCKa
QIropuT™Ma W OMNPEACNEHUI0  TPaHUIl MPUMEHHMMOCTH  aJIrOpuTMOB.  TpeboBaHuS,
chopMynupoBaHHble B paszzaene «l'eomerpusi», B OOJbIIeH CTENEHH OTHOCITCS K Pa3BUTHIO
MIPOCTPAHCTBEHHBIX MPEJICTaBICHUN U TpadUUECKUX METOIO0B, YeM K (OpMaibHOMY OIMHCAHUIO
CTEPEOMETPUUYECKUX (DAKTOB.

IlnanupyemMbie pe3yabTaTbl OCBOCHUS Y4eOHOM TUCHMILIUHBI

B pesynbrate uzyuenus yuyeOHOW TUCHUIUIMHBEI MaTemaTHKa Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHuUS:
OO6yyaronuiicst Ha 6a30BOM YPOBHE HAYUHTCS:

Anzeopa u nauana ananusza

Yucna u GbIPAIICCHUA
OHCpI/IpOBaTB IIOHATHUAMUN



- [[eJ0e YHCO0, ACTUMOCTh 4YHCeNl, OOBIKHOBEHHAas ApoOb, JecsITHUYHAs JApoOb,
panroHaIBLHOE YUCIIO, TPUOIMKEHHOE 3HAYCHUE YNCIIA;

— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  YHcha,
TPUTOHOMETPHUYECKAsi OKPYKHOCTb, TPaJlyCHasi Mepa yriia, BEJIMYMHA YTIia, 33aJJaHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB, UMEIOIINX
MPOM3BOJILHYIO BEJINYHHY,

— BBITIONHSATH apu()METUICCKUE ISHCTBUS C ISIBIMHA U PAIIMOHAIBHBIMU YHCIIAMH;

- BBITIOJIHATh HECJIOXKHBIE TPE0Opa3OBaHMs YHUCIOBBIX BBIPAKCHUN, COACPIKAIINX
CTETICHH YHCell, JIN00 KOPHU U3 YUCEI, JTUOO0 JTorapu(Mbl YHCET;

- CpaBHUBATh PAIIMOHAIBHBIE YHCIIAa MEXKTY COOOiA;

— OIICHUBATh M CPAaBHUBATh C PAIMOHATBHBIMH YHCIAMH 3HAYCHHS LEJIBIX CTEICHEH
4rces, KOPHEH HaTypallbHOW CTETICHU M3 YUCEI, JOrapu(MOB YHCEN B IPOCTHIX CIIydasx;

— OIICHUBATh 3HAKHM CHHYCA, KOCHHYCAa, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB;

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX YICOHBIX MIPEIMETOB:

— BBITIOJTHSATH BBIYUCIICHUS TIPH PEIICHUH 33129 MPAKTUIECKOTO XapaKTepa,

- BBINOJIHATh TPAKTUYECKUE pAacyeThl C MCIOJB30BAHUEM IPH HEOOXOJAUMOCTH
CIIPABOYHBIX MATEPUAIIOB ¥ BBIYUCIIUTEIHHBIX YCTPOHCTB;

- COOTHOCHTB PCaJIbHbIC BEIIMYMHBI, XapPAKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MUPA C
WX KOHKPETHBIMH YUCIIOBBIMU 3HAYCHUSIMU;

- UCIIOJIB30BAaTh METOMbl OKPYIJICHHS, NPUOJIMKECHUS ¥ TPHKUIKA TpPU PEIICHUU
MPAKTUYECKHUX 33729 TOBCECTHEBHOM JKU3HH.

Ypasnenusn u nepasencmea

- pemats Jjorapudmuueckue ypaBHeHus Buaa loga (bx + ¢) = d u mpocreiiiue
HepaBeHcTBa Bua 10gqax<d;

- pelaTh noKasatelbHbIe ypaBHeHus, Buaa 8 °=d (rae d MOKHO PEACTABHTH B BULE
CTEIEHHU ¢ OCHOBaHHEM a) U HpocTeiiliie HepaBeHCTBa Bua a'<d  (rae d MOXKHO NMpPeCTaBUTh
B BHUJIC CTEIICHU C OCHOBAHHEM a);

- peliath UpparMoHaIbHbIC YPABHEHHUS;

- NPUBOIUTH HECKOJBKO TMPHUMEPOB KOPHEH MpPOCTEHIIEro TPHUTOHOMETPUYECKOTO
ypaBHEHHUs BHIA: sinX = a, COS X = @, tgx = a,ctgx = a, rae a — TabJMYHOE 3HAYCHHE
COOTBETCTBYIOIIEN TPUTOHOMETPUUYECKON (PYHKIINH.

B moBceHeBHOM KU3HU U TIPH U3YYCHUH IPYTUX MPEIMETOB:

COCTaBJIATh W pEIlaTh ypPaBHEHUS WM CHCTEMbl YPaBHEHHH IIPH PEIICHUH HECIOKHBIX
NPaKTHYECKHX 3a/1a4.

Dyukyuu

- OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHUSIMM: 3aBUCUMOCTb BEJIMYMH, (QYHKIIMS,
apryMeHT U 3HaueHue (QYHKIMH, O0JIacTh ONpeAeNeHUS U MHOXKECTBO 3HAueHUN (yHKIUWH,
rpaduK 3aBUCHUMOCTH, Ipaduk (GYHKUUH, HYIM (GYHKLIHH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHe Ha YHCJIOBOM IPOMEXYTKE, yObIBaHHE Ha YHCIOBOM MPOMEXYTKE, HauboJblllee U
HaMMEHbIIIee 3HaueHUe (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, MeprHoAnYecKas pyHKIUS, IEPUO;

- OlepupoBaTh Ha 0a30BOM YypOBHE MOHSTHUSMM: CTENEHHas, Jjorapudmuueckas H
nokasarenbHasi pyHKIUH, TPUTOHOMETpUYeCcKre PyHKLINH;

- pacrio3HaBaTh rpaduKd >JIE€MEHTapHBIX (YHKLUH: CTENEHHOH, JorapupMHUUECKOd U
NoKa3aTeabHON (PYHKIUHI, TPUTOHOMETPUYECKUX (PYHKITHIA;

- COOTHOCUTBH TpauK{ 3JIEMEHTAPHBIX (YHKIMHA: CTETIEHHOH, JIorapu(pmMUUecKord H
MOKa3aTelbHON (QYHKIMHA, TPUTOHOMETPUUECKHX QYHKUMHA C (opMmylnamMu, KOTOPHIMU OHHU
3a/1aHbl;

- HaXOJUTh M0 TpaduKy NpUOIMKEHHO 3HAYEHUS] PYHKIIMH B 3a/IaHHBIX TOYKAX;

- OIpEeJIeNIATh 10 TpapuKy CBOHCTBA GYHKUIUHU (HYJIH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHBIINE 3HAYeHUs U T.11.);



- CTPOUTH 3CKHU3 Tpaduka (QYHKIUH, YIOBICTBOPSIOMICH NpHUBEIEHHOMY Habopy
yCIIOBHM (ITPOMEKYTKH BO3pacTaHus / yObIBaHMS, 3HaUeHUE (YHKIIMH B 33JJaHHON TOYKE, TOYKH
9KCTPEMYMOB U T.11.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX NPEAMETOB:

— OmpeneNATh 1O TpaduKaM CBOMCTBa pEAITbHBIX MPOIECCOB M 3aBHCUMOCTEH
(HamOopIINe ¥ HAMMEHBIINE 3HAYCHUs, IPOMEKYTKH BO3PACTAHUSA U yOBIBaHUS, POMEKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaLMH.

dnemenmol MamemMamuiecKko20 aHaIu3a

— OmnepupoBarb Ha 0a30BOM YPOBHE MOHATHUSMH: NPOHM3BOJIHAs (YHKIHHU B TOYKE,
KacaTenbHast K rpaduky QpyHKIUH, TPOU3BOIHAS (PYHKIUH;

- ONpeNeNIATh 3HAYCHHWE NPOM3BOJHOW (YHKIMM B TOYKE MO H300PAKECHUIO
KacaTeJlbHOU K rpaduKy, IPOBEICHHON B 3TOW TOUKE;

- pemarh HECIOXHBIE 3aadyd Ha NPUMEHEHHE CBS3M MEXAY IPOMEXKYTKaMHU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIHH, C OJHOH CTOPOHBL, M MPOMEKYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMU IPOU3BOIHOM 3TON (PYHKIIUH — C IPYTOM.

B noBceHEeBHOI KM3HU | TP U3YYEHHUH JPYTUX MPEIMETOB!

- NOJIB3ysiCh I'paduKaMH, CpPaBHMBATh CKOPOCTU BO3pacTaHus (pocCTa, MOBBILICHUS,
YBEJIMYEHUS M T.I.) WIM CKOPOCTH YObIBaHUS (TaJ€HUS, CHM)KEHUS, YMEHBUIEHMS U T.II.)
BEJIMYMH B PeabHbIX IPOLIECccax;

- COOTHOCHTH TpaMKH pEaNbHBIX IPOIECCOB M 3aBUCHMOCTEH C HMX ONHCAHUSIMH,
BKJTIOYAIOIUMH XapaKTEPUCTUKH CKOPOCTU M3MEHEHUs (OBICTPBIN POCT, IUIABHOE MOHWKECHUE U
T.IL);

- MCTIOJIB30BATh TPAPUKHU PEaIbHBIX MPOIECCOB IS PEIICHHS HECIOKHBIX MPUKIIATHBIX
3a[a4, B TOM YHCIIE ONpeeNisis o TpaguKy CKOPOCTh X0/1a IpoIiecca.

Teopusa éepoamnocmeit u cCmamucmuKa, 102UKa U KOMOUHAMOpuUKa

— OmnepupoBaTh OCHOBHBIMU ONMCATENBbHBIMU XapaKTEPUCTUKAMU YHMCIOBOTO Habopa:
cpenHee apupMeTniyeckoe, Meinana, HauOoJIbllee 1 HaMMEHbIIIee 3HAUEHUS;

- ONEpPUPOBATh TMOHATUAMHU: YAaCTOTa U BEPOATHOCTh COOBITHSA, CIy4YalHBIA BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU;

- BBIYUCIISITh BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUETa YKCiIa UCXOJI0B.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB:

- OLIEHUBAaTh M CPaBHUBATh B INPOCTBIX CIIyyasX BEPOSITHOCTU COOBITUH B pealbHOM
KU3HU;

- YUTaTh, COIOCTABIATh, CPaBHUBATh, WHTEPHPETUPOBATH B TMPOCTHIX CIIydasx
peasbHbIE TaHHbIE, IPEJICTAaBICHHbIE B BUI€ TA0JIUL, AUarpaMM, ITpaduKoB.

Texcmoegvie 3a0auu

— Pemarp HecnoXHBIE TEKCTOBBIE 337ja4l PA3HBIX TUIIOB;

— aHaAJM3HMPOBATh YCIOBUE 3aJjaui, IPU HEOOXOUMOCTH CTPOUTH JIJIS €€ pelleHus
MaTEeMaTHYECKYIO MOJIENb;

— TIOHHMMATh M UCHOJIB30BATh JJIS pEIIeHUs 3a/1aui HHPOPMALIUIO, TIPEICTABIECHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aMMCH, CXeM, TaOJIMIl, 1uarpamMm, rpaguKoB, pUCYHKOB;

— JIeficTBOBATh MO AITOPUTMY, COJIEPKAIIEeMYCs B YCIIOBUU 3aauu;

— HCHOJb30BaTh JIOTUYECKUE PACCYKIACHUS MPU PELICHUH 3a/1a4H;

— pabotaTh ¢ U30BITOUHBIMH YCIOBUSIMH, BBIOUpas U3 Bcell nH(OpMAaLUU, JaHHBIE,
HeoOXO0IMMBIE [T PeIlleHUs 3a/1auH;

—  OCYIIECTBJISTH HECIIOKHBIN TIepeOop BO3MOKHBIX PELICHUH, BBIOMPAsk U3 HUX ONTHMAJIbHOE
0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;



—  aHAIM3HPOBATh U UHTEPIPETHPOBATH MOTYyYCHHBIC PEIICHUS B KOHTEKCTE YCIIOBUS 3aa4H,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYAIEe KOHTCKCTY;

— pelmaTh 3a/1a4M Ha pacyeT CTOMMOCTH MOKYTIOK, YCIYT, TO€3/I0K U T.IL.;

— pelaTh HECJIOXKHbIE 33]]a4H, CBSI3aHHBIE C JI0JIEBBIM YY4aCTHEM BO BJIaJIleHUH (pUpMOid,
MPEANPUATHEM, HEABUKUMOCTBIO;

— pelaTh 3a/1a4M Ha MPOCTHIC MPOIIEHTHI (CUCTEMBI CKHJIOK, KOMUCCHH) M HA BHIYHUCIICHUE
CJIO’KHBIX TPOILIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPSTUTOB U HITOTEK;

— pemaTh NpaKTHYECKUE 3314, TPeOyIoIue UCIIOIb30BaHUS OTPHUIIATEIIBHBIX YUCEN: Ha
OIpeJieNIeHUe TeMIepaTyphl, Ha ONpe/esieHIe MOJIOKEHHUS Ha BpEMEHHOM ocH (10 Hallel 3pbl
1 TIOCJIC), HA ABMKCHUE JICHEKHBIX CPEICTB (IPUXO0A/pacxo), Ha ONpe/eIcHUE
TJTyOUHBI/BBICOTHI U T.IL.;

— HCIIOJIB30BaTh MOHATUE MacITada Il HAXOXKICHUS PaCCTOSHUMA U JITTMH Ha KapTax, IIaHax
MECTHOCTH, TIaHAX MTOMEIIEHH, BRIKPOMKaX, MPU paboTe Ha KOMIBIOTEPE H T.II.

B nogceonesnotl sHcuznu u npu uzyueHuu Opyaux npeomemos:

—  peuiath HECJIOXHbBIE MPAKTHUCCKUE 3a/1a41, BOSHUKAIOIIUE B CUTYAIHIX TTOBCEIHEBHOM
KHU3HHU.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHSAMM: TOYKA, HpsAMasi, IUIOCKOCTh B
IPOCTPAHCTBE, MapaJUIEIbHOCTD U NEPHIEHIUKYIIPHOCTD MPSMBIX U IJIOCKOCTEH;

- pacrno3HaBaTb ~ OCHOBHbIE  BUJIbl ~ MHOIOIPAaHHUKOB  (IIpuU3Ma,  [HpamMuia,
IPSIMOYTOJIbHBIN MapauieNenumnen, Kyo);

- n300paxkaTh M3y4yaeMble (PUIYpbl OT PYKM U C NPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

- nienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTBIX 0OBEMHBIX (PUTYp: BUJ
CBEpXYy, COOKY, CHU3Y,

- U3BJIEKaTh HMH(OPMAIMIO O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (urypax,
MIPEJICTABICHHYIO Ha YepTekKax U PUCYHKaX;

- NpUMEHITh TeopeMy Iludaropa mpu BBIYMCIEHUU 3JIEMEHTOB CTEPEOMETPHUECKHX
$uryp;

- pacrno3HaBaTh OCHOBHbBIE BUbI TEJl BpallleHUs (KOHYC, IMIUHAP, chepa u 1map);

- HaXOJUTh OOBEMBI U IUIOLIAAM MOBEPXHOCTEN MPOCTEHIINX MHOTOTPAHHUKOB U TEJ
BpaIieHus ¢ IpuMeHeHUueEM GhopMy.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- COOTHOCUTh aOCTpaKkTHbIE TE€OMETPUYECKHE TMOHATHS U (aKThl C pealbHBIMHU
KU3HEHHBIMH 00BEKTaMHU U CUTYaIUsIMHU;

- HCIOJb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX N'€OMETPUYECKUX (UTYp Ul peIieHUs
TUIIOBBIX 3374 IPAKTUYECKOTO COAECPKAHUS;

- COOTHOCHUTB IUIOIIA/IM TOBEPXHOCTEHN Tell OJUHAKOBOM (DOPMBI pa3IMYHOTO pa3Mepa;

- COOTHOCHUTBH 00BEMBI COCY/I0B OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;

OLIEHUBATh (OPMY MPABUIBLHOIO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T.II. (ONpEAesITh
KOJIMUECTBO BEPIIMH, pedep U rpaHel MOJy4eHHBIX MHOTOIPaHHUKOB).

Bexkmopul u koopounamut ¢ npocmpancmee

- OnepupoBarb Ha 0a30BOM YpOBHE IOHSATHEM JICKApTOBBI KOOPJIMHATHI B
IIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIKH Ky0a U IPSIMOYTOJIbHOTO NIapasuiesienunea



OOyyaromuiicsi Ha yri1yOJIeHHOM YPOBHE HAYUUTCS:

Anzebpa u nauana ananusa

Onemenmul meopuu mroscecme u MaAMEMAMUYECKOIL 102UKU

CB000IHO OnIepUPOBATh MOHATUSAMH: KOHEYHOE MHOXKECTBO, SJIEMEHT MHOKECTBA,
MOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOYKECTB, YUCIOBBIE MHOYKECTBA
Ha KOOPAMHATHOM NPSAMOU, OTPE30K, HHTEPBaJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOM, TpauecKoe NpeACcTaBICHNEe MHOKECTB Ha KOOPAUHATHOH IJIOCKOCTH;

3a/1aBaTh MHOYKECTBA IIEPEYUCICHUEM U XapAKTEPUCTUYECKUM CBONCTBOM;

OIIEpUPOBATh NOHATUAMHU: YTBEPXKACHUE, OTPULIAHUE YTBEPKACHNSI, NICTUHHBIC U JIOKHBIE
YTBEpKJEHUsI, IPUUMHA, CJIEICTBUE, YACTHBIN Cllyyail 00ILero yTBepxaeHus, KOHTPIPUMED;
IIPOBEPSTH IPUHAIIEKHOCTD JIEMEHTAa MHOXKECTBY;

HAXO/UTh MepecedeHre U 00bEIMHEHHE MHOXKECTB, B TOM YHUCIIE MPEICTaBICHHBIX
rpaduyecKy Ha YMCIOBOM NPSAMOM U Ha KOOPAMHATHOM IJIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeJIbHbIE PACCYKICHUS 1J11 00OCHOBAHUS UCTUHHOCTHU YTBEP)KJICHHIH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NPSIMON U Ha KOOPAMHATHON
IJIOCKOCTH JIJIS1 ONIMCAHUS PeabHBIX MPOLIECCOB U SIBICHUI;

IIPOBOJIUTH JI0KA3aTENIbHBIEC PACCYKICHHS B CUTYallUsIX [TIOBCEIHEBHON KU3HU, IIPU PELLICHUN
3a/1a4 U3 IPyTrUX IpeIMETOB

Yucna u BbIPAIICECHUA

CB00O/IHO ONIEpUPOBATh MOHATUSMH: HATYpPaJIbHOE YMCII0, MHOYKECTBO HATYPAIbHBIX YHCEI,
1IEJI0€ YHUCII0, MHOXKECTBO LIEJIBbIX YHCel, OOBIKHOBEHHAS JIPOOb, IeCATUYHAS POOb,
CMEIIIaHHOE YUCJIO, PAITMOHATILHOE YHCIIO, MHOKECTBO PallMOHAILHBIX YHCE,
HUPPalMOHATILHOE YUCIIO, KOPSHb CTEIECHH N, ACHCTBUTEIBHOE YHCII0, MHOKECTBO
JNCHCTBUTEILHBIX YHCEN, TEOMETPHUECKAs HHTEPIIPETAIHS HATYPATBHBIX, IIEJTBIX,
paIoHaIbHBIX, NEHCTBUTENBHBIX YHCET;

MMOHUMATh U OOBSACHATH PA3HUITY MKy ITO3UIIMOHHON U HETIO3UIIMOHHON CUCTeMaMU
3aIUCH YHCEIT;

MEPEBOIUTH UMCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JIOKa3bIBaTh U UCMOJB30BATh MPU3HAKU AETUMOCTH CYMMBI M IPOU3BEACHHUS IPU
BBITIOTHEHUH BBIYMCIICHUN U PEIICHUH 33]1aY;

BBITIOJTHATE OKPYTJICHUE PAIMOHATBHBIX M HPPAMMOHAIBHBIX YHCET C 3aIaHHON TOYHOCTBIO;
CpaBHHBATH JICHCTBUTEIILHBIC YUCIIa PA3HBIMU CITIOCOOAMH;

yIOPSI0YUBATh YUCIIA, 3alIMCAHHBIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOM IpOOH, YyuCIa,
3aMMucaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTereHn
ooubie 2;

Haxoauth HOJ] u HOK pa3ubiMu ciocob6aMu U UCTIONB30BaTh UX MPU PEIICHUH 3a/1a4;
BBITIONTHSATH BBIYUCIICHUS U TIPe0Opa30BaHUs BRIPAKECHHIA, COJIEPKAINX JeHCTBUTEIbHBIC
9KClia, B TOM YHCJIe KOPHU HATYPAbHBIX CTETICHEH;

BBITIOJTHATE CTaHJIAPTHBIC TOXKISCTBEHHBIC ITPEOOPa30BAHUS TPUTOHOMETPHICCKHUX,
Jorapu(MUYECKHUX, CTETICHHBIX, HPPAIIMOHATBHBIX BRIPAYKESHUH.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJTHATH U OOBSICHATH CPABHEHHUE PE3YJbTATOB BHIYMCICHUN MPU PEILIEHUH MPAKTUYECKUX
3aJ1a4, B TOM YUCJie TPUOIMKEHHBIX BBIYUCICHUM, HCIOB3YS pa3Hble CLIOCOObI CPaBHEHUI;
3alUCBIBaTh, CPABHUBATD, OKPYIJIATH YHCIOBBIE JAHHBIE PEAIIbHBIX BEJIMYUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHNS;

COCTaBJIATh M OIICHUWBAaTh pa3HbIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHUS MpPHU PELICHUU
MPAKTUYECKHX 3aja4 U 3a7a4 U3 JPYyTux y4eOHbIX MPeIMETOB



Ypasnenus u nepasencmea

— CB00OJHO OTIEpHPOBATH MOHATHIMHU: YPaBHEHNE, HEPABEHCTBO, PABHOCUJIHLHBIC YPAaBHEHUS U
HEPaBEHCTBA, YPAaBHEHUE, SBIISIIOIIECECS CIEICTBUEM APYroro ypaBHEHUS, ypaBHEHHUS,
PaBHOCHIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE MPEOOPA30BaHUs yPaBHEHUN;

— peuwiaTh pa3Hble BUJIbl YPAaBHEHHUI U HEPABEHCTB U UX CUCTEM, B TOM UHCJIE HEKOTOPHIE
ypaBHeHUs 3-i1 ¥ 4-1i cTeneHel, ApoOHO-pallMOHATIbHBIC U UPPALMOHATBHBIC,

— OBJIAJETh OCHOBHBIMHU THUIIAMH ITOKA3aTENbHBIX, JTOTapH(PMHUUECKIX, HPPALUOHAIBHBIX,
CTETICHHBIX YPAaBHEHHI U HEPABEHCTB M CTAHJAPTHBIMUA METOAAMHU MX PELICHUH U TPUMEHSTh
UX MIPU PEUICHUH 33]1aY;

— IPUMEHATH TeopeMy be3y K peleHnIo ypaBHEHU;

— IPUMEHATH TeopeMy Buera jiis pelieHuss HEKOTOPbIX YPaBHEHUM CTENIEHH BBIIIE BTOPO;

— IIOHMMAaThb CMBICJ TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCWIIBHBIX IIPE0Opa30BaHUAX
yYpaBHEHHUI U YMETb UX JIOKa3bIBATh;

— BJaJIeTh METOJaMH PEIICHUs YPaBHEHUN, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METOJ]
pelieHns 1 000CHOBBIBAaTh CBOW BbIOOD;

— HCHOJb30BaTh METOJ MHTEPBAJIOB JJIsl PELICHUSI HEPABEHCTB, B TOM YHCIie APOOHO-
paIMOHAaIBHBIX U BKIIOYAIOIIUX B ce0s1 MppalliOHATbHbIC BBIPAXKECHNUS,

— pewarh anredOpanyecKrue ypaBHEHUSI U1 HEPABEHCTBA U UX CHCTEMBI C lTapaMeTpaMu
anreOpandeckuM U rpapuyecKiuM METOIaMu;

— BJaJIeTh Pa3HBIMU METOJAMH JI0Ka3aTeIhCTBA HEPABEHCTB;

— peuiaTh ypaBHEHHMs B LIETIbIX YHCIAX;

— u300pakaTb MHOXKECTBA Ha MJIOCKOCTH, 33]]aBacMble YPAaBHEHUSIMHU, HEPABEHCTBAMU U UX
CUCTEMaMHU;

— cBOOOJIHO HCIIOJb30BaTh TOXKIECTBEHHBIE TPEOOPa30BaHNUs IPU PEIICHUN YPaBHEHUH U
CUCTEM ypaBHEHUU

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

— COCTaBJIATH U PelIaTh ypaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IPU PEIIEHUH 3a]1a4 APYTUX
y4eOHBIX IPEAMETOB;

—  BBINOJHATH OL[EHKY MPaBAOINOA00MS pe3ysIbTaTOB, MOTYYaeMbIX IIPH PEIICHUH Pa3IMUHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPU PELICHUH 3a/1a4 IPYTUX y4eOHBIX MPEIMETOB;

— COCTaBJIAThH U pelIaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMHM MPU PELIeHUH 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

— COCTaBJIATh YpaBHEHHE, HEPABEHCTBO WM UX CUCTEMY, ONMCHIBAIOIIUE PEATbHYIO CUTYALIHIO
WM NMIPUKJIAIHYIO 33a4y, UHTEPIPETUPOBATh NOJYyYCHHbIE PE3YIbTaThI;

UCIOJb30BaTh IPOrPAaMMHBIE CpEACTBA IPH PEHIEHUH OTIENIBHBIX KJIACCOB YpPAaBHEHMH H

HEPaBEHCTB.

Dyukyuu

— Brnagers NOHATHAMM: 3aBUCUMOCTh BETUYMH, QYHKIUS, apryMEHT U 3HaUeHue (PYHKIUH,
00J1acTh ONpeeNICHUs U MHOXKECTBO 3HaYeHUH (PyHKINH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIUY, HYId QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pAacTaHUE HA YHCIIOBOM
IPOMEXYTKe, yObIBaHUE HA YHCIOBOM IIPOMEKYTKe, HauOoJIbIlIee 1 HAaUMEHblIIee 3HaUeHUe
(GYHKIIMM Ha YUCIIOBOM NPOMEXKYTKE, eprHoudecKast QyHKINs, IEPHOJ], YETHAsI U HeUeTHas
(GYHKIMU; yMETh IPUMEHATh 3TH MOHATHS IIPU PELICHUH 33/1a4;

— BIJIaJIETh IOHATHEM CTENEeHHas QYHKIUS; CTPOUTH €€ rpadK U yMETh IPUMEHATh CBOWCTBA
CTETNIEHHON (YHKIIMH MPH PEIICHUHU 3a]a4;

—  BJIQJIETh MOHATHSIMMU MOKa3aTeNbHask (YHKIMS, SKCIIOHEHTA; CTPOUTh UX IPauKU U YMETh
MIPUMEHSTh CBOMCTBA MOKa3aTeNIbHON (YHKIIMU MIPH PEIICHUHN 3a]1a4;

— BIIQJIETh MOHATHEM Jorapudmuyeckast QyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSTh
CBOMCTBa Jlorapu(pMUUECKOi QyHKIMH IPU PELIeHNH 33/1a4;



BJIQJICTh MOHATUSMHU TPUTOHOMETPHUECKUE (PYHKIIUHU; CTPOUTH UX IPpauKu U YMETh
IIPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUI IPU pEeIIeHUH 3a1a4;

BJIAJICTh MOHATHEM OOpaTHAsA (HYHKIMS; TPUMEHSITH 3TO MOHATHE MIPH PELICHUHU 33/1a4;
MPUMEHSATH MIPH PEIICHUH 331a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUNYHOCTD,
OTPaHUYECHHOCTb;

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIHII;

BJIAJIeTh NOHATUAMU YHCIIOBAs! 1OCIEA0BATEIbHOCTD, apu(MeTHIecKas 1 reoMeTpudecKas
IIPOrpeCCus;

MPUMEHSTH MIPH PEILICHUHU 33]a4 CBOMCTBA U MPU3HAKU apu(METHYECKON 1 TEOMETPUIECKOM
IIPOrPECCUML.

B noeceomnesnotl sicusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

OIIpEeNIeNIATh 1O TpadrKaM U UCIIOIb30BaTh ISl PEIICHHS MTPHUKIIAAHBIX 33/1a4 CBOMCTBA
peabHBIX MIPOLECCOB U 3aBUCUMOCTEH (HauOoJIbIlINe M HAUMEHbIINE 3HaYeHuUs,
MIPOMEXYTKH BO3pAaCTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHUMIITOTBI, TOYKH Meperuoa, Iepuos u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPEIeNIATH O TpaduKaM MPOCTEHIINE XapaKTEPUCTHKH MTEPUOANIECKHUX MTPOLIECCOB B
OMO0JIOTHH, SKOHOMUKE, My3bIKE, PAAHOCBS3U U JIp. (aMIUIUTY/1, IEPUOJ U T.I1.)

Dnemenmovl mamemamuyueckKozo ananusd

Brnanets nmoHsTHeM 0€CKOHEYHO YOBIBAIOIIAs FEOMETPUUECKask IPOrPECcCusi U yMETh
MPUMEHSTh €r0 IIPU PEIICHUH 3a/1a4;

MIPUMEHSATD JIJISl PEIICHUS 3314 TEOPUIO TIPEICIIOB;

BJIAJIETh HOHITUSIMHU O€CKOHEYHO OOJIbIINE U OSCKOHEYHO MaJIbl€ YHUCIIOBEIE
MOCJIeIOBATEILHOCTH M YMETh CPAaBHUBATh OECKOHEYHO OOJIbIIINE U OECKOHEYHO MaJIbie
MOCJIEIOBATEILHOCTH;

BIIQJICTh MOHATHSIMHU: POU3BOIHAS (DYHKIIUHU B TOUKE, POU3BOIHAS ()YHKIUY;
BBIYUCTIATH MPOU3BOAHBIE DTIEMEHTAPHBIX (DYHKIUH U UX KOMOWHAIUI;

HCCIeNoBaTh PYHKIIMH HA MOHOTOHHOCTH U 9KCTPEMYMBI,

CTPOUTH TpaPUKU U MPUMEHATH K PEIICHUIO 3a]1a4, B TOM YHCIIE C TapaMeTPOM;
BIIQ/IETh MOHATHEM KacaTelbHas K TpaduKy QYHKIIMH U YMETh IPUMEHSTh €r0 MPH PEIICHUN
3aJ1ay;

BJIAJIETh TOHATHUSMU TTepBOOOpa3Hasi PyHKIUs, ONPEICTICHHBIN HHTETPAT,

npuMeHsTh TeopeMy HbroToHa—JIeliOHMIIa 1 ee clIeCTBUS AJIsl peLIeHUs 3a1a4.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

peliaTh NPUKIAJIHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, q)HBI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
npeaAMETOB, CBA3AHHBIC C UCCIICAOBAHNEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHL

Texcmoevie 3a0auu

Pematp pa3Hble 3a1aui NOBBILIEHHON TPYIHOCTH;

aHAJIM3UPOBATh YCIOBHE 337a4l, BEIOUPATH ONTUMAJIBHBINA METO]I PEIIeHUs 3a1a4H,
paccMmarpuBasi pa3JIMuHbIE METOIBI;

CTPOMUTH MOJIEJIb PEIlIeHus 3a7auu, IPOBOIUTh JOKa3aTeIbHbIE PACCYKIECHUS TPHU PEIICHUN
3ajauu;

pemaTthb 3aj1auu, Tpedyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHIA, BEIOOpa
ONTUMAJILHOTO PE3YJIbTATa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOJTYyUCHHbIE PELICHHS B KOHTEKCTE YCIOBHS 3a4a4H,
BBIOMPATH peIIeHus], He IPOTUBOpPEYAIe KOHTEKCTY;

MEPEBOUTH MPHU PELICHUH 3a/1a4l HHPOPMAIIUIO U3 OJTHOM (POPMBI 3aIlliCH B IPYTYIO,
UCIOJIB3YS PU HEOOXOIUMOCTH CXEMBbI, TaOJINIIbI, FPpaUKH, TUarpaMMBbl.



B noeceonesnotl scuznu u npu uzyueHuu Opyaux npeomemos:
pelaTh IpaKTHYECKUE 3aJa4i U 33Ja4d U3 IPYTUX IPEeIMETOB

T'eomempus

— Bnagers reoMeTpruecCKMMHU OHATUSAME IPU PEILICHNU 3a]1a4 ¥ IPOBEICHUN
MaTeMaTHYECKUX PaCCYKICHHIA;

—  CaMOCTOSATENFHO (POPMYJIUPOBATH ONPEACICHNS TEOMETPUIECKUX (UTYp, BBIIBUTATh
THIIOTE3bI O HOBBIX CBOWCTBAX M MPU3HAKAX TEOMETPUYECKUX (QHUTyp U 0OOCHOBBIBATH MIIN
OIIpOBEpraTh UxX, 0000IIaTh WM KOHKPETHU3UPOBATh PE3YNIbTaThl HA HOBBIX Kilaccax (Guryp,
IPOBOANTH B HECTIOKHBIX CTydasx KiaccH(pUKauio GUryp 1mo pasimaHbIM OCHOBAHUSM;

— HCCIIE0BATh YEPTEXH, BKIIOYas KOMOUHAIIMH (QUTYpP, U3BJIEKATh, HHTEPIPETUPOBATH U
peoOpa3oBhIBATH MHGOPMAITUIO, TIPEJCTABICHHYIO HA YePTEkKax;

— pemiath 3a/1a4ud FTeOMETPHYECKOTO COJICP)KaHMsI, B TOM YHCIIE B CUTYalUsAX, KOT/1a allTOPUTM
peLICHUs HE CIeyeT SIBHO U3 YCIIOBHS, BBIIOIHATH HEOOXOJMMBIE ISl PELICHUS 3a/1aui
JOTIOJTHUTEIBHBIE TOCTPOSHHS, UCCIIEAOBATh BOZMOKHOCTh IIPUMEHEHUS TEOpeM B (HopMyIT
ISl peILICHNUs 3a/1a4;

— yMeTbh (OpMYIHPOBATH U IOKA3bIBATH TEOMETPHUECKUE YTBEPIKICHHS,

—  BIIQJIETh TOHATHSMH CTEPEOMETPUH: TIPU3Ma, NapajuIeIeuIe]1, MUPaMHuIa, TETPadIp;

— HMMETh MPEICTaBICHUS 00 aKCHOMaX CTEPEOMETPHUH U CIIEICTBUSIX U3 HUX U YMETh
NPUMEHSTh UX NIPU PEIICHNUU 3a/1ay;

— yYMETb CTPOUTH CEUEHHSI MHOTOTPAHHUKOB C UCIIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIe U METO/Ia CIIE/IOB;

— UMETh MPEJICTaBICHUE O CKPEUIMBAIOIINXCS TPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI ¥ pacCTOSTHUE MEKITY HUMH;

— TNPUMEHATH TEOPEMBI O MAPALICIHHOCTH MPSAMBIX U TUIOCKOCTEH B TPOCTPAHCTBE MPH
peIIeHIH 3a/1a4;

— yMeTb IPUMEHSATH NapajuielbHOE IPOSKTUPOBAHKE AJIs U300paxeHus Quryp;

— yMeTb IPUMEHSATH NEPIEHAUKYIIPHOCTH MPSIMOM U IUIOCKOCTH MPH PEIIEHUH 3a]1a4;

—  BJIQJIETh MOHATHSIMU OPTOrOHAJILHOE IPOEKTUPOBAHUE, HAKJIOHHBIE U UX MTPOEKIIUH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEPIEeHANKYIIpaxX NPy PEIICHUH 3a/1a4;

— BJIQJIETh MOHATHIMHU PACCTOSHUE MEXY (PUTYypaMU B IPOCTPAHCTBE, OO NEpIIEHANKYIISP
JIBYX CKPEIIMBAIOLIMXCS MPSAMBIX U YMETh IPUMEHSATh UX MPH PEILICHUH 3aa4;

—  BIIQJIETh TIOHSATHEM yTOJl MEXIY MPSMOH ¥ IMJIOCKOCTBIO U YMETh MIPUMEHSTH €T0 MPH
pelIeHIH 3a/1a4;

—  BJIQJIETh MOHATHSAMMU JABYTPAHHBIN YTOJI, YTOJI MEX]y IUIOCKOCTSMH, MEPIEHANKYIISIPHbIE
IUIOCKOCTH M YMETh MPUMEHSTh UX MIPU PELICHUH 3a/1a4;

—  BIIQJIETh TIOHATHSIMH MTPU3MA, TTApaJUIEIICTIUIIE]] U TIPUMEHSTh CBOMCTBA ITapaJuIeyIeuIe/1a
MIPH PELICHUH 3a7ay;

—  BJIQJIETh MOHATHEM NPSIMOYTOJIbHBIN Mapasieenune]l ¥ IPUMEHATh €ro IpU PelIeHun
3ajau;

—  BIIQJICTh TIOHATHSIMH MTUPAMUJIA, BHJIBI TUPAMUJL, DJIEMEHTHI TPABUILHON MTUPAMHUIBI U YMETh
MPUMEHSTH UX MIPH PEIICHUH 3a]1ad;

— MMEeTh MpEeJICTaBIeHUE 0 TeopeMe Diiiepa,IpaBUIIbHBIX MHOTOTpaHHUKAX;

—  BIIQJIETh TIOHSATHEM IUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IIPUMEHSTH €T0 MPH
peIIeHIH 3a/1a9;

—  BJIQJIETh MOHATHAMM Tella BpalleHus (LWIMHIP, KOHYC, Iap U cdepa), UX CeYeHUs U yMETh
NPUMEHSATH UX MIPH PELICHUH 3aj1ay;

—  BIIQJICTh TIOHSATHSIMH KacaTeJIbHBIE MPSMbIE U TUIOCKOCTH M YMETh TIPUMEHSThH U3IPU
pellIeHIH 3a/1a9;



— WMETh MPEACTABICHUS O BIIMCAHHBIX M OMUCAHHBIX chepax U yMeTh MPUMEHSTh UX MPU
pelIeHnH 3a]1ay;

—  BJIAJIETh NOHATUSAMHU 00BEM, 00bEMBI MHOTOTPaHHUKOB, TEJl BPAIICHUS U IPUMEHSTh UX TIPU
pelIeHuu 3a/1ay;

— UMETb NPEACTaBICHUE O pa3BepTKe LUIUHAPA U KOHYCA, IUIONIaId MOBEPXHOCTHU IIMIIMHIPA U
KOHYyCa, YMETbh IPUMEHSTh UX MPU PELUICHUH 3a/1a4;

— WMETh NMPEACTABICHUE O TUIOMIAIU CHEPhl M YMETh MPUMEHSTH €0 MPU PEIICHUH 3a/1a4;

— yMeTh pemaTh 3a7a4i Ha KOMOWHAIIUY MHOTOTPAHHUKOB U TEJI BPAIICHHUS;

— WMETh MPEACTABICHUE O TOJ00UY B IPOCTPAHCTBE U YMETh PelIiaTh 3aa4d Ha OTHOIIICHHUE
00BEMOB U TUIONIA/ICH TOBEPXHOCTEH TOJOOHBIX QUTYD.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBIISITh C UCIOJIb30BAHUEM CBOWMCTB I€OMETPUYECKHUX (DUTYp MATEeMATHYECKUE MOJESTH JJIs

pelleHuss 3aja4y MPaKTUYECKOro XapakTepa U 3aJady W3 CMEXKHBIX AUCIMIUIUH, UCCIIEIOBATh

MOJIY4YeHHBIE MOJICJIM U UHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmopui u koopounamui 6 npocmparncmee

— Bnaners NOHATHUSAME BEKTOPHI U X KOOPAWHATBL;

— YMETb BBINOJIHATH ONEPAIIUH HaJl BEKTOPaAMHU;

— HCIONB30BaTh CKAISIPHOE MPOU3BEICHNE BEKTOPOB MPH PEIICHUH 33]1a4;

— TPHUMEHATH YPaBHEHUE IJIOCKOCTH, (POPMYITY PACCTOSHUS MEXKTYy TOUKaMH, YpaBHEHHE
cdepsl IpH peLICHUH 3a7ay;

— TPUMEHATH BEKTOPBI M METOJI KOOPJMHAT B IPOCTPAHCTBE MPH PELICHUH 33/1a4.

I/Icmopu;l mamemamuku
— Hwmets MMpEACTAaBJICHUEC O BKJIAC BBIAAOIINXCA MATCMATHKOB B PA3BUTUC HAYKU,
— IIOHHUMATb POJIb MAaTCMATHUKHU B PAa3BUTHHU Poccun.

Memoovr mamemamuxu

— Hcnonb30BaTh OCHOBHBIE METO/IBI JI0KA3aTENbCTBA, IPOBOIUTH JJOKA3aTEIbCTBO U BBIIOJIHATh
OIIPOBEPKEHUE;

— TPUMEHSTH OCHOBHBIE METO/IbI PELLIEHHS] MATEMATUYECKHX 3a/1a4;

— Ha OCHOBE MaTe€MaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE XapaKTEPU30BaTh KPacoTy U
COBEPILEHCTBO OKPYKAIOLIEr0 MUPa U IMTPOU3BEICHUNA UCKYCCTBA;

— TpPUMEHTHh MpOCTEilllne NpOorpaMMHBIE CpPEACTBA U  3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPY PELIeHNH MaTeMaTHYeCKUX 3ajiay;

— TI0JIb30BATHCS MPUKIAJAHBIMU MPOrpaMMaMH M IPOTrpaMMaMHi CUMBOJIBHBIX BBIYMCICHHUN JUIS
HCCIIEJOBaHUS MaTEMaTHYeCKUX OObEKTOB.

OOvyyarormuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOKHOCTh HAVUUTHCS:

Yucna u evipasicenus

— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAs OKPYKHOCTh, TPaJycHasl Mepa yria, BeIUUYMHA yIia, 3alaHHOT0 TOYKOM Ha
TPUTOHOMETPUUYECKON OKPY)KHOCTH, CHHYC, KOCUHYC, TAHT€HC M KOTAHI€HC YIJIOB, MMEIOLINX
MIPOU3BOJILHYIO BETMUHHY;

— BBINOJIHATH apU(pMETHYECKHE ACUCTBUS C HEJIBIMUA U PAllHOHAILHBIMU YHCIIaMHU;

— BBITIOJIHATh HECJIOKHBIE MPE0Opa3OBaHUsl YHUCIOBBIX BBIPAXKEHHUH, CoOAepKaIIuX
CTETIEHU YHucell, TN00 KOPHU U3 YHCel, JIUOO0 Jorapu(mbl yuced;

— CpaBHMBATh pallOHaJIbHbIE YKCIa MEXKIY CO00ii;



— OIICHUBATh M CPAaBHUBATh C PAIMOHATBHBIMH YHCIAMH 3HAYCHUS LEJBIX CTEICHEH
yucell, KOpHEH HaTypaJbHOM CTENEeHU U3 Ynce, Jorapu(mMoB YKces B MPOCTHIX CIyYasX;

— OILICHUBATh 3HAKW CUHYCa, KOCUHYCA, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YTJIOB;

B noBcenHeBHOM KU3HU U MIPU U3YYEHHUH IPYTHX YYEOHBIX MPEAMETOB:

— BBITIOJIHATH BBIUUCIICHUS MIPU PEILICHUH 33/1a4 MPAKTUUECKOTO XapaKTepa,;

— BBINIOJIHATh IPAKTHUUECKUE pacueThl C HCIOJIB30BAHHEM IPH HEOOXOIMMOCTH
CIIPaBOYHBIX MaTEPUAJIOB U BHIYUCIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTH peajibHble BEIHUMHBI, XapaKTEPUCTUKU OOBEKTOB OKPYKAIOLIEr0 MHUpa C
WX KOHKPETHBIMH YUCIIOBBIMU 3HAYCHUSIMU;

— UCIIOJIb30BAaTh METOJIbI OKPYIJICHUS, NPUOIKEHUS W NPUKUAKUA TpU  PELICHUU
MPaKTUYECKUX 3a/1a4 TTOBCEAHEBHOM KU3HU.

Ypasnenus u nepasencmea

- Pemate panuoHanbHble, IOKa3aTelbHble U Jorapu(MUYecCKUe ypaBHEHHUS U
HEPaBEHCTBA, MIPOCTEUIINE UPPAMOHAIBHBIE U TPUTOHOMETPUUYECKUE YPAaBHEHMsI, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BAaTh METOJbI PEIICHMS YPAaBHECHMI: NPUBENCHHE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» UJIM «4aCTHOE PABHO HYIIO», 3aMEHA [IEPEMEHHBIX;

- HCII0JIb30BaTh METOJl UHTEPBAJIOB I PEILICHUSI HEPABEHCTB;

- n3o0pakaTb Ha  TPUTOHOMETPUYECKOHW  OKPY)KHOCTH  MHOXECTBO  peIICHUI
IIPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

- BBIIIOJIHATh OTOOP KOpPHEW YpaBHEHHM WM PELIEHUII HEPABEHCTB B COOTBETCTBHUM C
JIOTIOJIHUTEIIbHBIMU YCIOBUSMH U OTPAHUYECHUSIMM.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYIHX YUeOHBIX IIPEIMETOB:

- COCTABJIATh U PEIIATh YPABHEHMS, CUCTEMBI YPABHEHUI U HEPABEHCTBA IIPU PELICHUHU
3a/1a4 JPYruX y4eOHBIX MPEIMETOB;

- UCIIOJIb30BAaTh ypPAaBHEHUS W HEPAaBEHCTBA U1 IIOCTPOCHMS M HCCIEIOBaHUS
IIPOCTEHIINX MAaTEMAaTUYECKUX MOJEIEHN pealbHbIX CUTYalluid WM MIPUKIAIHBIX 3aa4;

YMETb HHTEPIPETUPOBATH IIOJYYECHHBI IIpU PEIICHUM YpPABHEHWS, HEPABEHCTBA WU
CHCTEMBI pe3yibTaT, OLEHUBATh €T0 MPaBA0No001e B KOHTEKCTE 3aJaHHON peabHOM CUTyalluu
WU TIPUKJIATHOM 3a/1a4H.

Dyukyuu

- OnepupoBaTh MOHATUSAMH: 3aBUCUMOCTh BEJIMYMH, (DYHKIUS, apryMEHT U 3HaueHUe
GyHKIMKM, 00NAacTh ONpPENENIeHUs M MHOXKECTBO 3HAYEHMH (QYHKIMH, Tpa@HUK 3aBUCUMOCTH,
rpaduk GyHKUUU, HYIH QYHKIHHU, IPOMEXYTKH 3HAKOMIOCTOSHCTBA, BO3pAaCTaHUE HA YHCIOBOM
IPOMEXKYTKE, yObIBAHHME Ha YHUCIOBOM MPOMEXYTKE, HauOoJblliee M HaWMEHbLIee 3HaueHUE
(GYHKLIMU Ha YHCIOBOM INPOMEXYTKE, NMepuoanyeckass (pyHKUUs, MEepHOA, YeTHas U HedeTHas
byHKIINN,

- OIIEpUPOBATH MOHATUSAMU: CTENEHHAs, Jorapudmudeckas 1 nokasareiabHas GyHKLIUH,
TPUTOHOMETPUUYECKHE (DYHKIUH;

- OTpeeNsATh 3HaUeHHe (PYHKLUMU MO 3HAUYEHUIO0 apryMEHTa MPH Pa3IMYHbIX Ccriocobax
3ajaHus QYHKIIHNHY,

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;

- ONHUCBHIBaTh TO TpaduKy M B MPOCTEHIIUX ciaydasx Mo ¢(opmyse IMOBEIAECHUE H
CBOMCTBa (PYHKIUH, HAXOAUTH 1O rpaduKy PYHKINU HAUOOIbIINE U HAMMEHBIIINE 3HAUCHUS;

- CTPOUTH 3CKHM3 Trpaduka (GYHKIMH, YIOBJIETBOPSIOUIEH NPUBEACHHOMY Habopy
yCIIOBHM (IPOMEXKYTKH BO3pacTaHUs/yObIBaHMs, 3HaU€HUE (YHKIIMUA B 33JIaHHOW TOYKE, TOUKHU
IKCTPEMYMOB, HYJI (YHKIMH U T.]I.);

- pelmarh ypaBHEHHMS, MPOCTEUIINE CUCTEMbl YpPAaBHEHWH, HCIOJb3YysSd CBOMCTBA
GyHKIMHN 1 UX TpapUKOB.



B noBcenHeBHO KU3HU U ITPU U3YYEHHUH JPYTUX yIEOHBIX MPEAMETOB:

- OIpeNeNIATh MO rpadukaM M HCHOJIB30BATh Ui PELICHHs MNPUKIATHBIX 3a/1ad
CBOWCTBA pEabHBIX IPOLECCOB M 3aBHUCHUMOCTEH (HAaMOONbIINE W HAWUMEHBIIWE 3HAYCHHS,
IPOMEKYTKH BO3PACTaHUs U YObIBaHMS (DYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYyalUu;

-ONpEeNATh MO TpauKaM MPOCTEUIINE XAPAKTEPUCTUKH IMEPUOANYECKUX IIPOLIECCOB B
OuosI0rNN, SKOHOMHUKE, My3bIKE, PAHOCBA3U U JIp. (AMIUIMTY1a, IEPUOA U T.I1.)

dnemenmol Mmamemamuueckozo ananu3a

- OmnepupoBarh MOHATUSAMHU: MPOU3BOAHAS (YHKIMU B TOYKE, KacaTeslbHas K rpaduky
¢byHKLIMY, TPOU3BOAHAS PYHKIINY;

- BBIUHCIIATE  MPOM3BOAHYIO  OJHOWIEHA, MHOTOWIEHA, KBaJIpaTHOTO  KOPHS,
IPOU3BOAHYIO CYMMBI (DYHKIIN;

- BBIUUCIIATh MPOU3BOIHBIC 3JEMEHTApHBIX (DYHKIMA M MX KOMOHMHAIUM, HCIIONIB3YS
CIpaBOYHBIC MATEPHUAIBI;

- UCCIe0BaTh B TPOCTEUIIMX Cily4asx (YHKIMM HAa MOHOTOHHOCTb, HaXOJIHTh
HauOONbIINE W HAUMEHBIINE 3HA4YeHHUs QYHKIHUHA, CTPOUTh TpapUKH MHOTOWICHOB H
NPOCTEHIINX PAIIMOHABHBIX (DYHKIMIA C MCIIOIb30BAaHUEM ariiapaTa MaTeMaTHUECKOTO aHATN3a.

B noBceqHeBHOM )KHU3HU U TIPU U3YYCHUU JIPYTUX YIEOHBIX IPEJIMETOB!

- pemarhb MPUKIAIHBIE 3aa4d U3 OMONOTHUH, (PH3MKH, XMMUU, SKOHOMUKU U JIPYTUX
IPEJMETOB, CBSI3aHHBIE C UCCIIEJOBAHHEM XapaKTEPUCTUK PEalIbHBIX MPOIECCOB, HAX0XKICHUEM
HanOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS H T.IL.;

- MHTEPIIPETUPOBATH MOJTyYEHHBIE PE3YIbTATHI.

Teopus eeposamnocmeii u cmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OmnepupoBaTh OCHOBHBIMH OIMCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupMeTHIecKoe, MeInaHa, HanOOoJIbIliee M HANMEHBIIICEe 3HAUCHUS;

— OTIEPUPOBATh TOHATUSMU: YacTOTa U BEPOSATHOCTH COOBITHS, CIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MO>KHBIMU 2JIEMEHTAPHBIMH COOBITHUSIMU;

- BBIYHCIISTH BEPOSTHOCTH COOBITHI HA OCHOBE TIOJICUETA YHCIIa HCXOJIOB.

B noBcenHEBHOM KHU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB:

— BBIYUCIISATH WM OLIEHUBATh BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMpATH MOIXOMASIINE METOIBI IPEICTABICHUS U 00pabOTKU JaHHBIX;

YMETh pelllaTh HECIOKHbIE 33/1a4l Ha MIPUMEHEHHUE 3aKOHa OOJBIINX YHCET B COIMOJIOTHH,
CTPaxOBaHWH, 3]IPABOOXPAHCHHH, OOECICYCHHH OC30IMACHOCTH HACEJICHHS B UpPE3BBIUANHBIX
CUTYaIUAX

Texcmosvie 3a0auu

— Pemartp 3a1aun pa3HbIX THIOB, B TOM YHCJIE 33JJa4l TOBBIIIEHHON TPYAHOCTH;

— BBIOMpaTh ONTUMAJILHBIM METOJT PEeLlIeHUs 3a7jauu, pacCMaTpUBasl pa3IMdHbIe METO/IbI;

— CTPOMTH MOJEIb PELIEHUS 3a4auH, IPOBOIUTH J10Ka3aTEIbHBIE PACCYKICHUS;

— pemaTh 3a/1a4u, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUIi, BbIOOpa
ONTUMAJILHOTO PE3YJIbTATa;

— aHaAJM3HMPOBATh U MHTEPIIPETHUPOBATH PE3YJIbTAThl B KOHTEKCTE YCIOBHS 331a4H, BHIOMPATh
pellieHuns, He MPOTUBOPEYallle KOHTEKCTY;

— TepeBOAMTH IPU PELICHUH 3a/1a41 HHPOPMALIHIO U3 OJHON (OPMBI B IPYTYIO, UCIIONIB3YS
pU HEOOXOIMMOCTH CXEMBbI, TAOIUIIBI, IpaUKU, TUarpaMMbl;

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— pelaTh NPaKTUYECKUE 3a7au U 337a4u U3 APYTUX NPEeaMETOB.



T'eomempus

— OnepupoBaTb MOHATUSAMHU: TOYKa, MpsMas, IJIOCKOCTh B  IPOCTPAHCTBE,
HapajyIeNIbHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX U INIOCKOCTEHH;

— MPUMEHSATH ISl pEIICHUs 3a]1a4 TeoMeTpuyeckre (akThl, €CIH YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH opme;

- pelmiaTh 3aJaud Ha HAXOXIEHHWE TI€OMETPUUYECKUX BEIMYMH 10 o0pas3laMm Win
JIrOpUTMaM;

— nenath (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHCIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB;

- U3BJIEKaTh, HHTEPIIPETUPOBATh U NPe0OpPa30BbIBaTh HHPOPMALIUIO O T€OMETPUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

— OPUMEHSATh TeoOMEeTpUYecKkue (akThl Ui pelleHus 3axad4, B TOM YHCIE
IIPEIII0JIaratoliuX HECKOJIBKO I1aroB pelIeHHUS;

- OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;

- (bopMyIHpOBaTH CBOWCTBA U IPU3HAKH DUTYD;

- JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

- BJIQJIETh CTAHJAPTHOM KiaccuduKanueil NpOCTPaHCTBEHHBIX (uryp (mUpaMupsl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaX0/JUTh 00BbEMBI U IJIOIIAM MOBEPXHOCTEH reOMETpUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISTh PACCTOSIHUSI U YTIJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYp Ul PEIICHUs 3a/a4 MPAKTUYECKOro
XapaxkTepa ¥ 3a7a4 u3 Apyrux oodjsacrei 3HaHU.

Bexkmoput u koopounamut ¢ npocmparncmee

- OnepupoBarh MOHATHSAMH JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MO1YJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PAcCTOSHUE MEXIYy ABYMsS TOYKAMU, CYMMY BEKTOPOB U IPOU3BE/IECHUE
BEKTOpPA Ha YMCJI0, YTOJI MEX1Y BEKTOpPaMH, CKAJISIPHOE NPOU3BECHHE, PACKIIAbIBATH BEKTOP 110
JIBYyM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTth npocTeiiye 3aJaun BBEIEHUEM BEKTOPHOTo Oasuca.

O6V‘IaIOU_II/II\/’IC$I Ha VTJIV6JICHHOM YPOBHE NOJYYHUT BOSMOXHOCTb HAYUYUTHCA !

Onemenmul meopuu mHoscecme u MaAmMemMamuyecKkoll 102uKu

JlocTrnxeHnue pe3ysibTaToB

— (CB000JHO ONEeprpOBaTh MOHITUSIMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
MIOJIMHO’KECTBO, ITepeceueHne, 00beIMHEHUE U Pa3HOCTh MHOYKECTB, YHCIIOBbIE MHOXKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, HHTEPBAJ, IOJIyHHTEPBAJ, IPOMEKYTOK C BBIKOJIOTON
TOUYKOM, Tpaduyeckoe MpeICTaBICHUEe MHOKECTB Ha KOOPAMHATHOM MJIOCKOCTH;

— 3aJjaBaThb MHOXECTBA IIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;

— OIEpUPOBATh MOHATUSMU: YTBEPKIECHUE, OTPUIIAHUE YTBEPKIECHUS, UCTUHHBIE U JIOKHBIE
YTBEPKICHUS, IPUUMHA, CICICTBHE, YACTHBIN CIIy4ail 00IIero yTBEpKICHUS, KOHTPIIPUMED;

— TPOBEPSTH NPUHAAIEIKHOCTH JIEMEHTa MHOXKECTBY;

— HaxOJWTb NepeceyeHre U 00bEIMHEHUE MHOKECTB, B TOM YHCIIE IPEACTABICHHBIX
rpaduUecKy Ha YMCIOBOM MPsIMON M HAa KOOPJMHATHON TNIOCKOCTH;

— TPOBOJAUTH JOKa3aTeNIbHbIE PacCYXACHUS Ui 000CHOBaHMSI HICTUHHOCTH YTBEP KICHUH.

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:



KCIOJIb30BATh YHCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NIPSAMOM U Ha KOOPJAUHATHOU
IJTIOCKOCTH JIJIsI ONMCAHUs PeajibHBIX MPOIECCOB U SIBJICHUI;

MMPOBOAWUTL AOKA3ATCJIBHBIC PACCYKACHUA B CUTyallUAX HOBCGHHQBHOﬁ JKU3HHU, IPU PCUHICHUU

3aJ1a4 U3 JPYyTUX MPEIMETOB

ONEPUPOBATH IMOHATUEM ONPEAEIICHUSI, OCHOBHBIMHU BUJIAMH ONPEIEIICHUI, OCHOBHBIMU
BUJAMU TEOPEM;

IIOHUMATh CYTh KOCBEHHOTO JIOKa3aTeJIbCTBA;

OIEPHUPOBATH MOHATUAMHU CYETHOTO U HECUETHOTO MHOXECTBA;

MPUMEHSATh METOJI MAaTEMATUUYECKON MHIYKIIMH ISl TPOBEJCHUS PACCYKICHUN U
JIOKA3aTeNbCTB U IIPU PEIICHUH 33]1a4.

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK U A3BIK JIOTUKHU I OIIMCAHUS PEAIbHBIX
IPOIIECCOB U SBJICHUH, P PEIICHUH 33]a4 APYTHX yIEOHBIX IPEIMETOB.

Yucna u BbIPAIICECHUA
I[OCTI/I)KGHI/IC pPE3yIbTaTOB

CB000IHO ONIEpUPOBATh MOHATUSMH: HaTYypaJIbHOE YMCII0, MHOYKECTBO HATYpPAIbHBIX YHCEl,
1L[€J10€ YHCII0, MHOYKECTBO LIEJIbIX YKCel, 0ObIKHOBEHHAs! IpO0b, 1eCATUYHAS JpOOb,
CMELIaHHOE YHCIIO, PALMOHAIBHOE YKHCII0, MHOXKECTBO PALIMOHATIBHBIX YUCET,
HppaLMOHAIILHOE YUCII0, KOPEHb CTENEHU N, AEUCTBUTEIBHOE YHCII0, MHOKECTBO
JeUCTBUTENBHBIX YUCEII, FEOMETPUUECKAsi HHTEPIIPETalusl HATYpAJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTENbHBIX YHCET;

IIOHUMATh U OOBSICHATH PAa3HULYy MEKAY MO3ULUOHHON U HETTO3ULIMOHHOHN cUCTeMaMHu
3aIlUCH YUCET;

[IEPEBOUTH YMCIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIOJIb30BaTh IPU3HAKHU JAECITUMOCTH CYMMBbI U IPOU3BEACHUS IIPU
BBIIIOJTHEHUH BBIYMCIICHUH U PEIICHUH 33/1a4;

BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX U HPPALMOHAIBHBIX YHACEN € 3alaHHON TOYHOCTBIO;
CpaBHMBATh J€HCTBUTENIbHBIE YUCIIa Pa3HBIMU CIIOCOOAMU;

YHOPSAA0OYMBATh YKCIA, 3aIUCAaHHbIE B BUJIE OOBIKHOBEHHOM U JIECATUYHOMN Ipo0H, Yucia,
3aMMCaHHbIe ¢ UCIIOJIB30BaHUEM apu(PMETHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTEeNeHn
Oopie 2;

Haxoauth HOJ[ m HOK pa3nbiMu criocobaMu 1 UCOIb30BaTh UX IIPU PEILIEHUU 3a7a4;
BBITIOJIHATH BBIYUCIICHUS U TIPe0Opa30BaHus BEIPAXKEHUM, COJIEpKaNX JeHCTBUTEIbHBIE
4KClia, B TOM YHCJI€ KOPHU HaTYPaJIbHBIX CTETICHEN;

BBINOJIHATE CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPa30BaHMsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPALIMOHATILHBIX BBIPAXKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIIIOJIHATH U OOBSICHSTH CpaBHCHHUC PE3YJILTATOB BBIYHCIICHUI IIpH pCIICHUHN ITPAKTUYCCKUX
3aaa4, B TOM 4YHUCJIC HpI/I6J'II/I)KCHHBIX BLI‘II/ICJ'ICHI/II\/’I, HCIIOJIb3YA pa3HbIC CITOCOOBI CpaBHeHHﬁ;
3alMCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaHHBIC PEAJIbHBIX BEJIMYHH C
HCIIOJIb3OBAHHUEM PA3HBIX CUCTEM U3MCPCHU,

COCTaBJIATb W OLCHUBATH pPa3HBIMU croco0aMy  YHCIIOBBIE BBIpAXCHUA IIpU PCIICHHUU

NPaKTUYECKUX 3a/1a4 U 33/1a4 U3 JPYTuX YyU4eOHbIX IPEeIMETOB
CBOOOJTHO OTIEPHPOBATH YNCIIOBBIMH MHOXKECTBAMH TIPH PEIICHUN 3a71ad;
MMOHUMATh IPHYUHBI K OCHOBHBIE HJIEH PACITUPEHHS YHCIOBBIX MHOXKECTB;
BJIQJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACITUMOCTH IIPH PEIICHUN CTAaHIAPTHBIX 33124
UMETh 0a30BbIE MPEICTABICHHS O MHOKECTBE KOMIUIEKCHBIX YHCEIT;
CBOOO/THO BBITIOJTHSATH TOKIECTBEHHBIE MPEOOPA30BAHMS TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAKCHUH;
BIaseTh popmyinoii 6nHoma HeloToHa;



IIPUMEHSITH [IPU PELICHNUN 3a]a4 TeopeMy O JinHelHoM npeacrasiaeHu HO/J;
MIPUMEHSATH NPHU peleHnn 3aaad Kuraiickyto Teopemy 06 ocTaTkax;

MIPUMEHATH IIPU PelIeHnH 3aaa4d Manyro teopemy Depma;

YMETh BBIIOJIHATH 3alIUCh YUCJIAa B IO3ULMOHHOW CUCTEME CUUCIICHUS;

MPUMEHSITDH [IPU PELICHUHU 33]1a4 TEOPETUKO-UYHCIOBbIE (PYHKIIMH: YUCIIO U CyMMa JIeTTUTeNeH,
dbyHKIMIO DHnepa;

MPUMEHSTH NIPH PEILICHUHU 3aj1ay IeTHbIe APoOu;

IPUMEHSTH [IPU PEIICHNHU 33JaYMHOTOWIEHBI C 1EUCTBUTEIbHBIMU U 1IEJIBIMU
koa(purmenTamu;

BJIA/IETh MOHATUSIMU NIPUBOIUMBIN ¥ HEIPUBOJUMBIN MHOTOUIEH U IPUMEHATD UX IIPU
pelieHny 3a1ay;

MIPUMEHSITh MPU perieHnu 3a1a4 OCHOBHYIO TeOpeMy alreOphl;

OPUMEHSTh TPU PELICHUH 3a7ad MpocTelinne (QYHKIMM KOMIUIEKCHON TIepeMeHHOM Kak
reOMEeTPUYECKUE TPEOOPa3OBaAHMS.

Ypaeueuu}l U HepaseHncmea
I[OCTI/I)KGHI/IC pPE3yIbTaTOB

CB000IHO OTIEpUPOBATh MOHATUSIMH: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIILHBIC YPABHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTrOro ypaBHEHUS, YPaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUs yPaBHEHUH;

pelarh pa3Hble BU/bl YpaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHEHUs 3-i U 4-i1 cTeneHel, JpoOHO-pallMOHAIbHbBIE U UPPALMOHAJIbHBIE;

OBJIa/I€Th OCHOBHBIMU THIIAMHU II0KA3aTEeNbHBIX, JJOrapu(pMUUECKUX, UPPALIUOHATIBHBIX,
CTENEHHBIX YPAaBHEHUI U HEPABEHCTB M CTAHIAPTHBIMU METOAaMHU MX PELICHUH U IPUMEHSTh
UX MIpU PELICHUH 33]1aY;

IPUMEHSATh TeopeMy be3y K peleHuio ypaBHeHuil;

IIPUMEHSTH TeopeMy Buerta Juist perieHns HEKOTOPbIX YpaBHEHUI CTEIIEHHU BhILLE BTOPOIA;
MTOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX U HEPABHOCWIIbHBIX ITPEOOPa30BaAHUAX
YpaBHEHUI U yMETh UX JI0OKA3bIBaTh;

BJIaJIETh METOJJaMH PELLICHHs ypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METOJ]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

MCI0JIb30BaTh METO]] MHTEPBAJIOB IS PEIIEHUS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
palMOHAIBHBIX U BKJIIOYAIOLIUX B c€0s1 MppalliOHaIbHbIE BBIPAXKEHNUS;

pemaTh anredpanyeckue ypaBHEHHUs] U HEPAaBEHCTBA U UX CHUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

BJIa/IETh Pa3HbIMU METOJIaMU J10Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUS B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha MJIOCKOCTH, 3a7laBaéMble YpaBHEHUSMHU, HEPABEHCTBAMH U UX
CHUCTEMAMHU;

cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPa30BaHUSI IIPU PELIEHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITh M pelIaTh YpPaBHEHUS, HEPABEHCTBA, MX CUCTEMBI TP PEIICHUH 33]1a4 IPYTUX
Y4eOHBIX TIPEIMETOB;

BBITIONHSATH OLIEHKY MPaBIOMO00us Pe3yIbTaTOB, OTYyYaeMbIX MPU PEIICHUH Pa3TUYHBIX
ypaBHEHUM, HEPABEHCTB U X CUCTEM IPHU PEUICHUH 33/1a4 IPYTHX yU4EeOHBIX MPEAMETOB;
COCTaBJISITh M pelIaTh YPAaBHEHUS M HEPABEHCTBA C TapaMeTPaMHU MPHU PEIICHUH 3a71a4
JIPYTUX YIEOHBIX TIPEIMETOB;

COCTaBJISITh YPABHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, ONMKCHIBAIOUIUE PEATIBHYIO CUTYaIUIO
WJTU TIPUKJIQIHYIO 3a/1a9y, HHTEPIPETUPOBATh TOJIyYCHHBIC PE3YJIbTATHI;



HCII0JIb30BaTh MPOTPAMMHBIE CPEJICTBA MPHU PEIICHUH OTIEIbHBIX KJIACCOB YPABHEHUH U

HEPABEHCTB

— cBOOOIHO ONPEEIATH TUI M BEIOUPATh METO/ PELICHUS MTOKAa3aTeIbHBIX U
Jorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB, MPPALIMOHAILHBIX YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB, UX CUCTEM;

— cBOOOJIHO peniaTh CUCTEMbI TMHEHHBIX YPAaBHEHUI;

— peuaTb OCHOBHBIE THIIBI YPaBHEHHUI U HEPABEHCTB C TapaMeTpamy;

— TPUMEHATH IPU pelleHnu 3aaa4u HepaBeHcTBa Ko — byHskoBckoro, bepnyiu;

— UMETb NPEACTaBICHUE O HEPABEHCTBAX MEXK/Y CPEIHUMHU CTETICHHBIMHU.

Dyukyuu

JlocTrkeHust pe3ybTaToB:

— Brnagers NOHATHAMH: 3aBUCUMOCTD BETUYMH, PYHKIUS, apryMEHT U 3HAYeHUE (PYHKIUH,
00J1acTh ONpeAeNCHUS U MHOYKECTBO 3HaYCHUH (PyHKINH, rpaduK 3aBUCUMOCTH, TpapuK
GbyHKUIMHU, HYIM GYHKLINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YHUCIOBOM
IPOMEXYTKE, yObIBAHUE HA YNCIOBOM IIPOMEKYTKE, HAanOOJIbIIIee 1 HAUMEHbIIIEEe 3HAYCHNE
(GYHKLIMHU Ha YMCIIOBOM IIPOMEXYTKE, epuoindeckas (yHKINA, IepUO/], YEeTHAS U HeYeTHas
(GyHKINU; yMETh IPUMEHSTH 3TH MOHATHS IPU PELICHUH 3a/1a4;

— BJIQJIETh MIOHATHEM CTENeHHas (PyHKIM; CTPOUTH €€ rpaduK U yMeTh IPUMEHATh CBONCTBA
CTETIeHHON (YHKIIMU MPH PEIICHUH 33124,

— BJIQJIETh NOHATHSMHU NOKa3aTelnbHas (QYHKLHNSA, SKCIIOHEHTA; CTPOUTh UX IpauKU U YMETh
IIPUMEHATh CBOICTBA MOKa3aTeabHON (QYHKIUM [IPU PELLICHUHU 3a/ay;

—  BIIQJICTh MOHATHEM JIoTapumuyeckast QyHKIHS; CTPOUTH €€ rpaduK U yMETh IPHUMEHSTh
CBOMCTBA JIoTapu(MUIECKON (PYHKIMH IPH PELICHNN 33/1a4;

—  BJIQJIETh NOHATHAMU TPUTOHOMETpUYECKHE QYHKIHUU; CTPOUTH UX TpaUKU U yMETh
IIPUMEHATh CBOICTBA TPUTOHOMETPUYECKUX (QYHKIUI ITPU pEeLIeHUH 3a/ay;

— BIIQJICTh MOHATHEM OoOpaTHas (PyHKIHS; IPUMEHSATH 3TO MMOHATHE NP PEIICHUH 33124,

— TPUMEHATH NP PEIICHUH 3a]1a9 CBOWCTBA (PYHKIUIT: YETHOCTD, IEPUOTUIHOCTH,
OTPaHUYEHHOCTH;

— TPUMEHATH NPU PeIIeHUH 3a]1au IpeoOpa3oBaHus rpaguKoB GyHKIMIA;

—  BIIQJIETh TOHSATHSIMH YHCIOBAs TIOCIIE0BATENILHOCTD, apU(PMETHIECKAs U TeOMETpUIeCcKast
MIPOTPECCHUS;

— TPUMEHATH NPU PEeIIeHUH 3a]1a4 CBOWCTBA U MPU3HAKH apU(PMETHUECKON U reoMeTpuIecKoi
IIPOrpeECCUi.

B noeceonesnotl scusnu u npu uzyuenuu Opyeux yueoHwvix npeomemos:

—  ONpeAeNsATh M0 rpadukaM 1 UCIOIb30BATh JJIs PEIICHUS MPUKIATHBIX 3a]]a4 CBOUCTBA
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH (HanOobIlIne U HAUMEHbIIINE 3HaYeHUS,
MIPOMEXYTKH BO3pACTaHUsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, mepuos u T.11.);

— HHTEpPIPETHPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOW MTPAKTUYECKON CUTYALINH;.

ONpeneNaTh IO TpapuKaMm TPOCTEHIINE XapaKTePUCTUKHA IEPHOANYECKUX TPOIECCOB B

O61oJI0THH, SKOHOMHUKE, MY3bIKE, PAIHOCBI3U U JIp. (aMIUIMTY1a, IEPUOA U T.I1.)

—  BIIQJICTh TIOHSATHEM aCHMIITOTHI M YMETh €0 IPUMEHSTH IIPH PEIICHUHN 33/1a4;

— TPUMEHATH METOJBI PEIICHHsI TPOCTeHIHX AU HepeHITHATFHBIX YPaBHEHHH MTEPBOTO H
BTOPOTO TIOPSIIKOB.

dnemenmovr MamemamuiecKko20 aHanu3a

JlocTrKeHHs pe3yIbTaToOB:

— Bnaners nonstueM 6eckoHEUHO yObIBarolIasi reoMeTpudecKasi MpoTrpeccusi U yMETh
IIPUMEHSATH €TI0 IIPU PELICHUH 3a7a4;

— IPUMEHSATH JUIS PELICHUS 3a1a49 TEOPHUIO IIPENIEIIOB;



—  BJIAJIETh OHATUSAMU OECKOHEUHO OOJIBIINE U OECKOHEUHO MaJIble YHCIIOBBIC
MOCJIEZI0BATEIBHOCTH U YMETh CPAaBHHUBATH OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJjble
I10CJIEI0BATEIBHOCTH;

— BJaJIeTh NOHATUSAMU: TPOU3BOHAS (PYHKIIMH B TOUKE, TPOU3BOIHAS (PYHKIIHH;

—  BBIYUCIISTH IPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIMM U UX KOMOMHAIIHIA;

— uccrneaoBath GyHKIUKA HA MOHOTOHHOCTD U DKCTPEMYMBIL;

— CTPOUTbH rpadUKu U MPUMEHSITH K PEUICHHUIO 33/a4, B TOM YHCJIE C TapaMEeTPOM;

— BJaJIeTh NOHATHEM KacaTesbHas K rpa@uKy GyHKIUUA U YMETh IPUMEHSATD €ro Py PelIeHUU
3azauy;

— BJIAJIETh NOHATUSAMU TIepBOOOpa3Has (YHKIUS, ONPEICICHHBINA HHTETPAI;

— npuMeHATh Teopemy Hrelorona—JIeitOHuna u ee cneacTBUs Uil pEIICHUS 3a]1a4.

B noesceomnesnotl sicusnu u npu uzyueruu Opyeux yueOHulx npeomemos:

peliaTh NPUKIAHBIC 3a1a4H U3 OUOJIOTUH, PUNKH, XUMHH, YKOHOMUKH U APYTUX

IIPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapAaKTEPUCTHUK MPOLIECCOB;

UHTEPIPETUPOBATH MOTYUCHHBIE PE3yIbTaThI

— cBOOOJIHO BJIaJIETh CTAHJAPTHBIM aNapaToM MaTEMaTHYECKOI0 aHaJIn3a JIsl BBIYMCICHUS
MIPOU3BOIHBIX (PYHKITUH OJHOM MEPEMEHHOM;

— cBOOOJHO MPUMEHSTH anmnapaT MaTeMaTUYECKOro aHajau3a JJis UCCcieoBaHus PYHKIUN U
MOCTPOCHHUSI TPA(PHUKOB, B TOM YUCIIE UCCIETOBAHUS HA BBHITYKIOCTb;

— OIepUpPOBaTh MOHATHEM IEPBOOOPa3HON (PYHKIIUU IJIs PEIICHUS 33]1aY;

— OBJIQJIETh OCHOBHBIMU CBeIEHUAMHU 00 nHTerpane Hptorona—JIeitOHuna u ero npocrenmmx
MIPUMEHEHHUSIX;

— ONEPHUPOBATH B CTAHJIAPTHBIX CUTYAIUSX MPOU3BOIHBIMU BBICIINX MOPSIAKOB;

— YMETh IPUMEHSATH IIPH PEIICHUH 33]1a4 CBONCTBA HEMPEPBIBHBIX (DYHKITUH;

— yMETh IPUMEHATH IIPU PEIIEHUN 3a/1a4 TeopeMbl BeliepmTpacca;

— YMETh BBINOJHATH MPUOIMKCHHBIC BHIYUCICHHS (METO/IbI PEIICHUSI YPAaBHEHUH, BEIUUCICHUS
OTIpe/IeIEHHOTO UHTErpana);

— yYMETh IPUMEHSATH MPUIIOKEHNE TPOU3BOAHON U ONPENETEHHOTO UHTErpajia K PEIICHUIO
3a/1a4 €CTECTBO3HAHUS;

BIIAJICTh TOHATUSIMU BTOpasi TMPOW3BOJHAS, BBINTYKIOCTh Tpaduka GYHKIUM U YMETh

UCCIIeIOBAaTh (DYHKIIMIO HA BBIMYKIIOCTD.

Teopu}l eeponmnocmeﬁ u cmamucmuka, jiocuka u KOM6unamopul<a

JlocTrKeHHs pe3yIbTaToOB:

— OneprpoBaTb OCHOBHBIMH OIKCATEbHBIMH XapaKTEepUCTUKaMU YHCIIOBOIO Habopa,
MOHSTHEM I'eHepaibHasi COBOKYITHOCTh M BBIOOPKOH U3 HEe;

— OHepupoBaTh MOHATUSAMH: YACTOTA U BEPOSITHOCTb COOBITHS, CyMMa M IIPOU3BEJICHHE
BEPOSITHOCTEH, BBIYMCIISATH BEPOATHOCTH COOBITUI Ha OCHOBE MO/ICYETA YUCIIa UCXO/I0B;

— BJIaJIETh OCHOBHBIMU MOHATHSIMH KOMOMHATOPUKU U YMETh UX MIPUMEHSITh MIPU PELUICHUH
3a/1a4;

— HMEeTh Npe/ICTaBIeHUue 00 OCHOBaX TEOPUU BEPOSTHOCTEH;

— HMMETb NPEACTABIEHUE O AUCKPETHBIX U HENPEPHIBHBIX CIIyYallHbIX BETUYHMHAX U
pacnpeeseHusIX, 0 HE3aBUCUMOCTH CIIy4aliHbIX BEJINYMH;

— HMETh NPEJCTaBICHUE O MATEMATUYECKOM OXKHUIAHUU U JUCIIEPCHH CIyYalHbIX BEIUYMH;

— HMMETb NIPEACTABIEHUE O COBMECTHBIX PACIPEAEIEHUAX CIIydalHbIX BEINYNH;

— TIOHHMMATh CYTh 3aKOHA OOJIBIIMX YUCEN U BEHIOOPOYHOIO METO/1a U3MEPEHUS BEPOSITHOCTEH;

— HMMETb NPEACTABIEHUE O HOPMAIBHOM PACIIPENEICHUH U TPUMEpPaX HOPMaIbHO
pacnpeeNIEHHbIX CIIy4ailiHbIX BEJINYMH;

— HMETb NPEJCTABICHUE O KOPPEISILIUM CIIyYalHbIX BETUYHH.

B noeceonesnoti sHcuznu u npu uzyveHuu Opy2ux npeomemos:



BBIUUCIIATH WKW OLICHUBATL BCPOATHOCTHU COOBITHH B peaHBHOfI KH3HU,

BBIOMpATh METOBI TIOJXOSIIETO MPEICTaBICHHS U 00paOOTKU JaHHBIX

HMMETH MPEACTABICHUE O LIEHTPAIbHOM MTPEAEIBbHON TEOPEME;

UMETb MPECTABICHHE O BHIOOPOUYHOM K02 (p(PHILIMEHTE KOPPENSAIUH U JIMHEHHOHN perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THIIOTE3HI,
O CTaTUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETh MPEJICTaBICHUE O CBSA3U SMIMPHUCCKUX U TEOPETUIECKUX PACIPEICICHHIA;

UMETb MPECTABICHUE O KOAUPOBAHUH, IBOUYHOM 3aMKCH, TBOUYHOM JIEPEBE;

BJIaJIETh OCHOBHBIMHU MOHATHAMH Teopuu rpados (rpad, BepimHa, pedpo, CTerneHb
BEPIIUHBI, TyTh B Tpade) U yMETh IPUMEHSATh UX NP PEIICHUH 3a]1a4;

UMETh MPEJICTaBICHUE O IEPEBBIAX U YMETh IPUMEHSITH IPU PEILICHUN 3a/1a4;

BJIAJICTh MIOHSTUEM CBSI3HOCTh U YMETh IIPUMEHSITH KOMIIOHEHTHI CBSI3HOCTH IIPU PEILICHUN
3ajay;

YMETh OCYLIECTBIIATH IyTH IO pedpam, 00X0 bl pedep U BepIInH rpada;

UMETH MPEJCTABICHHE 00 SMJIEPOBOM M TaMHIBTOHOBOM ITYTH, IMETh TPEACTABICHUE O
TPYIHOCTH 337a4H HaXOXKICHHUS TaMIJIbTOHOBA ITyTH;

BJIQJICTh MOHITUSMHU KOHEYHBIE U CUCTHBIE MHOXKECTBA U YMETh UX MPUMEHSATH TP PEIICHUH
3ajay;

YMETh IPUMEHATh METOJ] MAaTEMaTUYEeCKOH NHTYKIINY;

YMETh IPUMEHATH NPUHLIUN [IUpHXIIe IPH pPElIeHNH 3aad.

T'eomempuas

Wwmets npeacraBieHne 00 akCHOMaTUYECKOM METO/IE;

BJIA/IETh MTOHATHEM F€OMETPUUECKHUE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHATH UX
JUIS pELLICHNUs 3a/1a4;

YMETb IPUMEHSATH IS PEIICHUs 3a7a4 CBOKCTBA INIOCKUX U ABYTPAHHBIX YTJIOB,
TPEXTPAHHOI'O yIja, TEOPEMBI KOCUHYCOB U CUHYCOB JJIsl TPEXTPAaHHOTO YIJIA;

BJIAJIETh NIOHATUEM NEPIEHANKYIIAPHOE CEUEHHUE NPU3MBbI U YMETh IPUMEHSATH €r0 NpU
pelIeHny 3a1ay;

HMMETH NPEACTaBICHUE O JBOMCTBEHHOCTHU IIPAaBUIIbHBIX MHOIOTPAHHUKOB;

BJIA/IETh MOHATUSMU LIEHTPAJIIBHOE U MapaJUIeIbHOE TPOEKTUPOBAHUE U IPUMEHATD UX IPU
IIOCTPOECHUH CEYEHUN MHOTOIPAHHUKOB METOI0M IIPOEKIUH;

HMMETH IPEJCTABICHUE O Pa3BEPTKE MHOTOI'PAHHMKA M KpaT4alIlleM ITyTH Ha IOBEPXHOCTH
MHOI'OTPaHHUKA;

HMMETH NPEJCTaBICHUE O KOHUYECKUX CEUEHUSX;

UMETb MPEJCTABICHUE O Kacalouxcs chepax 1 KOMOWHAIMK TeJl BPallleHUsl U yMEThb
MIPUMEHSTh UX MPU PELIECHUH 3a/1a4;

MIPUMEHSITH [P PELICHNUH 3a]a4 (pOpMyITy pacCTOSTHUS OT TOUYKHU J0 INIOCKOCTH;

BJIaJIETh pa3HBIMU CIIOCOOAMU 33aHUS PSIMON ypaBHEHUSAMHU M YMETh IPUMEHSTh MIPU
peLIeHnN 3a/1ay;

IIPUMEHSATH [IPU PEIICHUH 33a4 U JOKA3aTeIbCTBE TEOPEM BEKTOPHBIM METOJ U METOJT
KOOP/IMHAT;

UMETH MpeJCTaBIeHHE 00 akcoMax 00beMa, MPUMEHATh (OPMYIIbI 00bEMOB
MIPSIMOYTOJIBHOTO NIapaJuIeIeNUIe1a, IPU3Mbl M IUPaMUbI, TETpa3ipa IIpU PELICHUH 33/1a4;
MIPUMEHSTHh TEOPEMbI 00 OTHOLLIEHUSX 00BEMOB MPU PELIEHUH 33/1a4;

MPUMEHSTh UHTErpall JUIsl BHIYMCIEHUS 00BEMOB 1 TOBEPXHOCTEH Tel BpalleHus,
BBIYHCIICHUS IO cheprudecKkoro mnosica 1 00beMa IapoBOro Ciosi;

HMMETH IIPEJCTaBICHUE O IBUKECHUX B IPOCTPAHCTBE: MapaAIICIIbBHOM IIEPEHOCE, CHMMETPUU
OTHOCHTEJIBHO TUIOCKOCTH, HEHTPAIBHOW CHMMETPUH, TOBOPOTE OTHOCUTEIBHO MPSMOH,
BUHTOBOW CUMMETPHH, YMETh IPUMEHATDH UX IIPU PELICHUHU 3a/1a4;



— HMETb NPEJCTaBICHUE O IJIOMIAIA OPTOrOHATBLHON MPOEKIINH;

— HMETh NPEJCTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJI€ U IPUMEHSTh CBOMCTBA
IJIOCKUX YIJIOB MHOT'OTPAHHOTO YyIJIa IIPY PEIICHUH 33/a4;

— WMETh MPEACTABICHUS O MPEOOPa30BaHUU NOI00US, TOMOTETUN U YMETh MPUMEHSTh UX MIPU
pelLIeHnH 3a/1a4;

—  YMETh pelaTh 3a/1a4u Ha IUIOCKOCTH METOJaMU CTEPEOMETPUH;

YMETb MPUMEHATH (POPMYIIbl 00HEMOB MPHU PELICHUU 3aau.

Bexkmopul u koopounamut ¢ npocmpancmee

JlocTr>KeHUs pe3yIbTaToOB:

— Bnazners NOHATHAMY BEKTOPBI U UX KOOPAUHATHI;

— YMETb BBINOJHATH ONEPALUN HaJ BEKTOPaMH;

— HCHOJb30BaTh CKAIPHOE ITPOU3BEACHNUE BEKTOPOB IIPH PEILICHUN 3a]aY;

— TNPHUMEHATH YPaBHEHUE IJIOCKOCTH, (OPMYILY PACCTOSHUS MEXAY TOUKaMH, YpaBHEHUE
cdepsl IpH peLICHUH 3a7ay;

— TPUMEHATH BEKTOPHI U METOJ KOOPAUHAT B IPOCTPAHCTBE TP PELICHUHU 33124

— HaxoAWUTh 00bEM MapajieienuIesa u TeTpa3apa, 3aJaHHbIX KOOPAXHATaAMU CBOUX BEpILUH;
— 3ajJaBaTh NPSMYIO B IPOCTPAHCTBE;

— HaXxOAMTb PAcCTOSHUE OT TOUYKHU J0 IUIOCKOCTH B CUCTEME KOOPAUHAT;

HaXOJUTh PACCTOSIHUE MEXJIy CKpEIIMBAIOIIMMMCS NPSIMbIMH, 33JaHHBIMU B CHUCTEME
KOOp/IMHAT.

Memoovt mamemamuxu

JlocTr>KeHUs pe3yIbTaToB:

- IMETh IIPEJCTABJICHNE O BKJIAJIE BBIJAIOLINXCS MaTEMaTUKOB B Pa3BUTHE HAYKU;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTUM Poccun

— HCIOJIb30BAaTh OCHOBHBIE METO/BI 10Ka3aTeIbCTBA, IPOBOAUTH TOKA3aTEIbCTBO U BBIIIOIHATh
OIIPOBEPKEHHUE;

— IPUMEHATh OCHOBHBIEC METO/IbI PEILICHUS MATEMAaTUUECKUX 3a1a4;

— Ha OCHOBE MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTEPU30BATh KPacoTy U
COBEPLICHCTBO OKPYXKAIOLIET0 MUPa U POU3BEICHUIN UCKYCCTBA;

— IPUMEHATH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAI{UOHHBIE
CUCTEMBI IIPY PEIICHUN MaTEMATHYECKUX 33/1a4;

MI0JIB30BAThCA IPUKIAJHBIMA IIPOrpaMMaMU U MPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUH IS

UCCIIEIOBAaHUSI MaTEMAaTUYECKUX O0OBEKTOB

— IPUMEHATHh MAaTEMAaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLIEro MUpa
(MozenrpoBaHue PU3NIECKUX MPOLIECCOB, 3aJa4l SKOHOMUKH).

(I)OprI U METOIbI OICHUBAHUA

B pesynbraTe arrectanMu 1o y4eOHOM AMCHMIUIMHE OCYILECTBIISETCS KOMIUIEKCHAs
IIPOBEPKA CIETYIOIUX 3HAHUN U YMEHUM:

OueHKa 3a npakmudeckoe 3ansimue

OneHKa «OTJAWYHO» CTAaBUTCS B TOM CIIydae, €CIU: HM3JI0KEHHE TOTYyYEHHBIX 3HAHUU B
NUCbMEHHOW (opME TIOTHOE, B COOTBETCTBHM C TpPEeOOBaHUSAMH Yy4eOHOW MPOTpPaMMEI;
000CHOBAaHHOCTh  JACHCTBUN, (GOPMYIHPOBKAa BBIBOJOB U  OOOOIICHWI; TMPaBWIBHOCTH
MOJTyYEHHBIX PE3YNIbTATOB, OTCYTCTBHE BBIUMCIUTEIBHBIX OIIMOOK; OpraHU3aIus cOOCTBEHHOU



JESATEIIBHOCTH, CaMOCTOSTEIbHOE IPUMEHEHME 3HaHWM B IPAKTHUUYECKOH JESITEIBbHOCTH,
BBITNIOJIHEHHE 3alaHUI KaK BOCIIPOM3BOJAIIETO, TAK M TBOPYECKOTO XapaKTepa;

OreHKa «XOpOII0» CTABUTCS, €CIIM M3JI0KEHHE TOIYyYeHHBIX 3HaHUI B MUCBMEHHOH (hopme
IIOJIHOE, B COOTBETCTBUU C TPeOOBaHMUAMHU Y4eOHOH MpOorpamMmbl; 0OOCHOBAHHOCTb JEHCTBHI,
HETOYHOCTb B  (OPMYJIHMPOBKE BBIBOAOB; JIOMYCKAIOTCSA OTAEIbHBIC HE3HAUUTEIIbHBIC
BBIUUCIIUTENbHbIE ONIMOKU; B OpraHU3alluy MPAKTUYECKOM M CaMOCTOSITENbHOU JEATeIbHOCTH
BO3MOYKHA HEOOJIbIIast MOMOIIb IIPETo/1aBaTeIs;

Onenka «yI0BJIETBOPUTEIBHO)» CTABUTCS, €CIIU U3JI0KEHUE MTOJIyYEHHBIX 3HAHUI HEIOJIHOE,
OJIHAKO 3TO HE IMPENATCTBYET OCBOCHMIO IIOCIECAYIOLIErO0 IMPOrpaMMHOIO MaTepuana;
JIOITYCKAIOTCS OT/ENbHbIE CYIIIECTBEHHbIE OIIMOKH, UCIIPABISEMbIE C IOMOILBIO NPENOAAaBATENs;
UMEIOTCA 3aTPYAHEHUS P 000CHOBAHHUU JIEUCTBUI M (JOPMYIIMPOBKE BBIBOJOB; HEAOCTATOUHAS
CaMOCTOSITEJIBHOCTb B IIPAKTHYECKOM  NEATEIbHOCTM W BBINOJIHEHHHM  3aJaHUM
BOCITPOM3BOALIETO XapaKTEPa;

OrneHka «HEYA0BIETBOPUTEIIBHO» CTABUTCS B TOM Cllydae, U3JI0KEHUE y4eOHOro Marepuasia
HEMOoJIHOe, OeCCHCTEMHOE; HMEIOTCS CYIIECTBEHHBIE OIIMOKHM, KOTOpBIE YyYallWics HE B
COCTOSIHUU HCIIPABUTH AK€ C IIOMOIIBIO NPENOJABATEINSA; HEYMEHNE IPOU3BOAUTD IPOCTEUIINE
olrepanuy CUHTE3a U aHaIu3a, JiejaTh 0000IIEHNS U BbIBOJIbI, OPraHU30BbIBaTh MPAKTUYECKYIO U
CaMOCTOSITENIBHYIO AEATEIbHOCTD;

Oyenxa ymenuti peulams 3a0a4u

Orenka "OTJIUYHO" CTAaBUTCS B TOM CIIydae, €CIIU: B JIOTHYECKOM PACCYKICHUH M PEIICHUU
HET OHIMOOK, 3a/1a4a PelIeHa PallHOHaIbHBIM CIIOCOO0M;

OneHKa «XOpOIIO» CTaBUTCS, €CIIM B JIOTHYECKOM pPAaCCY)KICHHH W PEHICHUU HET
CYIIECTBEHHBIX OIIMOOK, HO 3aJaya pelicHa HEepalMOHAIBHBIM CIIOCOOOM WIIM JOMYIICHO HE
0oJiee IByX HECYIIECTBEHHBIX OINOOK;

OIIGHKa «YOOBJICTBOPHUTCIIBHO» CTAaBUTCA, €CJIUM B JIOTHYCCKOM PACCYXKXKICHHU HCT
CYIIIECTBEHHBIX OINMOOK, HO JOMYIICHA CYIIECTBEHHAs OIMOKA B MATEMAaTUIECKUX pacuérax;

OlleHKa «HEYIOBJICTBOPUTEIBHO» CTABUTCS B TOM CJIydae, €CJIM MMEIOTCS CYIIECCTBEHHBIC
OIITMOKH B JIOTMYECKOM PACCYXKIICHUH U B PEIICHUHY;

Oyenka npu npogedeHuu KOHMpOIbHbIX padbom

Onenka "OTIMYHO" CTAaBUTCS B TOM CiIy4ae, €Clid: paboTa BBINOJHEHA TMOJHOCTHIO; B
JIOTUYECKHUX PacCCYX JACHUSIX U OOOCHOBAHUU PEILIEHUS HET NMPOOEIOB U OLIMOOK; B PEIIEHUU HET
MaTeMaTHYECKUX OIMMUOOK (BO3MOYKHA OFHA HETOYHOCTH, OMMCKA, HE SBIISIONIASCS CICACTBHEM
HE3HaHUS WM HETIOHUMAaHMs Y4eOHOro MaTepuana);

OreHka «XOpOIIo» CTaBUTCS, €CiIH: paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBaHUS
[IaroB PEIICHUs] HEJOCTaTOYHBI (€Cii yMEHHE OOOCHOBBIBATH PACCYKIEHUS HE SIBISETCS
CIEIMAllbHBIM OOBEKTOM MPOBEPKH); JOMyIlIeHa OJHAa OIMOKAa WM JBa — TPH HeIodeTa B
BBIKJIAJIKaX, PHUCYHKaX, dYepTexax wWin Tpadukax (ecimd 3TH BUABI PaOOTHI HE SBISUIACH
CHEIHAIbHBIM 00bEKTOM IIPOBEPKH);

OrneHKa «yJIOBJICTBOPUTEITBHO» CTABUTCS, €CIU: JTOMYIIEHbI OoJjiee OJHOW ONIMOKUA WU
Oonee NIByX — TpeX HEJIOYETOB B BBIKIAAKAX, YepTexax WM Tpadukax, HO oOydarouuiics
BIIAJICET 00S3aTEIIbHBIMA YMEHUSMH 10 TIPOBEPSIEMON TEME;

OLieHKa «HEYJIOBJIETBOPUTEIILHO» CTABUTCS B TOM CIIydae, €ClId: UMEIOTCS CYIECTBEHHbIE
omuOKH, MOKa3aBIIKe, YTO OOYyJaIOMUKCS HE BiIaJeeT 00s3aTeIbHBIMH YMEHUSIMH IO JTaHHOU
TEME B IIOJIHON Mepe;

Oyenka 3a ycmHulli omeem



Onenka "oTIM4YHO" CTaBUTCS B TOM CIIy4ae, €CJIM: IIOJHO PACKPBITO COAEpKaHUE MaTepuaa
B 00beMe MNpEeNyCMOTPEHHOM IMpPOrpaMMOd M Y4EOHHMKOM; H3JI0KEH MaTepuan I'paMOTHBIM
A3BIKOM B ONPEICIIEHHOM  JIOTMYECKOM  IOCIIEOBATE€IbHOCTH, TOYHO  HCIOJIB3Ys
MaTeMaTHYECKyI0 TEPMHHOJIOTHIO U CHUMBOJIMKY; MPaBHJIBHO BBIIOJIHEHBl PUCYHKH, YEPTEXKH,
rpaduKy, COIYTCTBYIOIIME OTBETY; II0KAa3aHO YMEHHE WIUIIOCTPUPOBATh TEOPETUYECKHE
HOJIOKEHHUS KOHKPETHBIMM HpPHUMEpaMH; MPOJEMOHCTPHUPOBAHO YCBOEHHE DPAHEE H3Y4YEHHBIX
COITYTCTBYIOIIUX BOMNPOCOB, C(HOPMUPOBAHHOCTP M YCTOMYMBOCTH HCIIOJIB3YEMBIX IPH
00paboTKe yMEHUH U HaBBIKOB; OTBEThl CAaMOCTOATENBHO 0€3 HaBOAALIMX BOIPOCOB

npenoaaBarcyidi, BO3MOXKHBI OJHa — JBC€ HCTOYHOCTH IpPHU OCBCUICHHUHN BTOPOCTCIICHHBIX
BOIIPOCOB HJIM B BBIKJIaAKax, KOTOPBIC o6yqa10m1/n71c>1 JICTKO HCIpaBHUJI 110 3aMCYaHHUIO
npenoaaBareiis,

OrneHka «XOpOIIO» CTaBUTCS, €CIU: OTBET YJOBJIETBOPSET B OCHOBHOM TpPEOOBAHUSM Ha
OIIEHKY "OTJIMYHO",HONPUAITOM MMEET OJUH M3 HEJOCTATKOB: B U3JIOKEHUHU JIOMYILIECHbI
HeOoJIbIINe MTPOOEIIbl, HE UCKa3UBIINE MATEMAaTHYECKOE CO/IepKaHUE OTBETA; AOMYIIEHbI OAUH —
JIBa HEJIOYeTa MPHU OCBEIICHUH OCHOBHOI'O COJEP>KAHMS OTBETA, UCIPABJICHHBIC 10 3aMEYAHUIO
mpenojaBarelnis; JONYIIeHbl omubka win Oojee ABYX HEJOYETOB TIPU  OCBELECHUU
BTOPOCTENIEHHBIX BOINPOCOB WM BBIKJIAJKAX, JIETKO HCIPABIEHHBIE 10 3aMEYaHHIO
MpernoaBaTens;

OneHka «yJOBJIETBOPUTEIBHO» CTABUTCSA, €CIIM: HEMOJIHO U HEIMOCIIEA0BATEIbHO PACKPBITO
coJlep’KaHHEe MaTepHualia, HO IMOKa3aHO o0llee MOHMMaHUE BOIPOCa U MPOAEMOHCTPUPOBAHBI
YMEHUs, TOCTATOYHBIC MJIsi JAJIbHEHIIEro YCBOCHHS MaTepHasia, UMEIHNCh 3aTpyJHEHUS WU
JIOTIYIIIEHBI OLTMOKH B ONPEAETICHUH MOHATUH, UCIIONIb30BAaHUH MAaTEeMaTUYECKOM TEPMUHOJIOTHH,
YepTekKax, BBIKIAJKAaX, HCIpaBICHHBIE TMOCIE HECKOJbKHX  HABOJAIIMX  BOIIPOCOB
npenojaBarens; o0y4Jaroluics He CIPAaBHICSA C MPUMEHEHHE TEOPHUH B HOBOW CUTYAIlUU IMPU
BBITIOJTHCHUH TPAKTUYCCKOTO 3aJ[aHUs, HO BBIMOJHWI 3aJaHUS O00SI3aTEIIBHOTO  yPOBHS
CJIOKHOCTH TI0 JAHHOU TeMe; MPU 3HAHUU TEOPETUUYECKOr0 MaTepuasa BhISIBJICHA HEJOCTaTOUHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN 1 HABBHIKOB

OLeHKa «HEYJIOBJIETBOPUTEIBHO» CTABUTCS B TOM Clly4ae, €CIM HE PACKpPhITO OCHOBHOE
cojiepaHue y4eOHOro Marepuana, OOHapyKEHO HE3HAaHHE WM HETIOHMMaHHWE OOJbIIEH WIN
Haubosee BaXKHOM 4yacTh y4eOHOTO MaTepuaia; AOMYIIEHbI OMIMOKU B OIMpPENeIeHUH TOHSATHUH,
MIPU MCTOJB30BAaHIM MAaTEeMAaTHYECKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTexKax WU rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MOCIIE HECKOIBKUX HABOSIIUX BOMPOCAX MPENOo1aBaTeNsl.



KoHTpoJIbHO — OLIeHO4YHbIE CpeACcTBA

Hpaxmuuecxoe 3anAamue
KOOPHHHaTLI U BEKTOPLI

Ipakmuueckas paboma Ne 1. «KKoopAHHATBI U BEKTOpA: JEHCTBUS C BEKTOPAMUY
JlaHbI BEKTOPBI:

Haiinure:
a) CyMMY BEKTOPOB TOJIb3YSCh IIPaBUIaMH TPEYTOJbHUKA U MapalIeIorpaMMa;
0) pa3HOCTb BEKTOPOB;
B) BBINIOJIHUTh YMHOKCHHUE KaXKJ0T0 BEKTOpa Ha uncia 2; -3; 0,5;
2. TlocTpoiiTe cymMMy BEKTOPOB, MOJIb3YSCh TPABUIIOM MHOTOYTOJIbHHKA
3. Hailigute cyMMy BEKTOPOB, MOJIB3YSICh TIPABUIIOM IapajuieenuIe/a

4. Yupocrture Beipaxkenne AC+ MK+ KD+CD+ DA+ DM .
5. Han pom6 ABCD, ctopona kotoporo paBHa 5 cM, a nuaroHanb AC paBHa 8 cw,

HaWKTe JIMHY BEKTOPA BD .
6. Omnpe/ennTe KOOPAMHATHI BeKTOpa d, ecu d = 20 — ] + 3k.
7. Haiigure KoopaMHaThl BeKTOpa d + B, ecmn d{—2;1; -5} u 5{2; 3;—1}.
8. HaiiauTe KOoOpMHATHI BEKTOpA d — b, ecnn a{—2;3;0}un B{—4; 0; 2}.
9. Haiinute kKoopauHatel BekTopa 3d, eciu d{—1; 2; —4}.
10. Haiinute koopauHaThl cepeaunsl otpeska AB, ecnu A(—3; 4;3), B(1; —2; 2).
11. BeruucnuTe UIMHY BEKTOpA d, €CIIU €0 KoopauHate {—3; 4; 0}.
12. Haiinute paccrosinue mexay Toukamu A U B, ecniu A(—1; 2; —2), B(—1; 3; 4).
13. Haiiure KOOpAMHATBI BEKTOPA, IIPOTUBOIIOI0KHOTO JAHHOMY BeKTOpy d{—3; 4; 5}.
14. HaiiziuTe KoOpAMHATEI BeKTOpa 11 , ecn 71 = 3d — 2b, re a{1; 2; 6}, b{—1; 3; 1}.
15. Haiigute nnuny BekTopa MN, ecnu M(—1;2;3),N(—1;,-2; —4).
16. HaiimuTe KOOpAMHATHI BEKTOPA MN, ecnu KoopauHaThl ero Havana M (2; 3; —1) u kKoHIa
N(=2;1;0).
17. Haiinute paccrosinue Mexay Toukoid N(—4; 3; 5) u HaduaaoM KOOpJUHAT.
18. N3BecTHO, uTO TOUKa C — cepequHa oTpe3ka AB, HaliquTe KOOPAWHATHI TOUYKH B, ecru
U3BECTHO, uTo Touka A(2; —2; 0), a Touka C(0; 3; 1).
19. Haiinure nepumetp Tpeyronsauka ABC, eciu A(1;1; —2), B(1;4; 1), C(5; 1; 0).
Yucia v BbIpaKeHHs

IIpakmuueckas paboma Ne 2 «YHucna u svipadxcenus: c8oticmea 102apupmos»

1. Beraucaurs:

a) 2481+%-125+%1;
1

6) 316 2.
2. YTIpOCTHUTE:
1 1

a) ai'a"’;
3 1
x4 - x2

0) —

4

X



AR
B) (c3] c?,

3. Cokpatutb apo0b:
1

_E.2
2) x15x ;
x2 -5
1
a’ -4
0) )
a-16

4. PemnTh ypaBHEHHE:

a) 81'=43
6) 252x+l — 573)671 .
5. HaliTu 3HaueHHUE MPOU3BEICHHUS:

4\/6+\/ﬁ-4\/6—@ .

6. YnpocTuTh BeIpaXKEHHE:

0,5 1,5
a 8" 36™
a0,580,5 +8 a0,5 +8O,5 a0,5 _80,5 .

7. BpIUHCINTE:
logs 243,
0) logys 1;
B) 1g0,0001;
r) logs 375 — logs 3.
H)log536

logs 6
8. Haiinure X, ecim logx = 4loga + 2log b? — log 2c.
9. MUsBectHO, uTo logs 42 = b, naiinute logg 7.

10. YHpOCTI/ITe BBIPAXKCHUC, ITOJIB3YACh OCHOBHBIM J'IOFapI/I(I)MI/ILIeCKI/IM TOXKIACCTBOM
810g8 0,5 410g2 6 101g 5-2
H H .

11. Mponorapudmupyiite no ocuosanuto 10 (>0, b>0)
x = a?b3.

DOyHKIUHA

YpaBHeHHUs M HEPABEHCTBA
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Ipakmuueckaa paboma Ne 3. «YpaBHEHUS M HEPABEHCTBA: UPPALMOHAIbHBIC YPABHEHUS
Pemute ypaBaenue (1—12).
1.[4] Vx+3 = V5- x. 2.4 V1-x=x+1.
3.4 Vx+11=x-1. 4.4l Vx2 + x+ 4= 4.
5.6] V2x+1-Jx =1. 6.[6] V6—-x -5+ x =2.
7. 6] Vx-2+Jx + 6 = 4. 8.6] V2x+5-Jx+6=1.
9.[5] V15— x + /3 - x = 6.
0.6l V6x-3-4/2x-1=.3x-2.

1

Yemmuwiii onpoc
1 cemectp
KoopauHaThl 1 BEKTOPBI

Onpenenenue BEKTOpa.

Kak naiitu koopauHaTsl BeKTOpa?
Omnpenenenne paBHbIX BEKTOPOB.
Onpenenenne KOUIMHEAPHBIX BEKTOPOB.
[Ipu3HaK KOJIMHEAPHOCTH BEKTOPOB.

Yro HazpiBaeTCA MOLYJIEM BEKTOpaA?

Kak naiitu Mmonyns BekTopa?

Kaxoii BekTOp Ha3bpIBaeTCs HYJIEBbIM ?

Kaxoii BexTOp Ha3bpIBaeTCs €AMHUYHBIM?

0 JIBa omnpeneneHus CKaJIIpHOTO NPOU3BEACHUS BEKTOPOB.
1. Yemy paBeH KOCHHYC YIila MEXY BEKTOpPaMH?
2. TpusHak NepreHIuKyIspHOCTH BEKTOPOB

Yucaan BBIPAKCHUSA

. Kakue umcma HazpiBaroTcs HaTypaJ'IBHLIMI/I? Kakoe o0o3naucHue BBCACHO OJIs1 MHOXCCTBaA

HaTypaJlbHbIX Yncen?

. Kakue ymucna Bxomst B MHOXECTBO enbix uncen? Kakoe o0o3HaueHUE MPUHATO JIST STOTO

MHOXecTBa?

. Kakoe MHOXeCTBO Ha3bIBACTCS MHOXKECTBOM palMOHAJIbHBIX YHCCI U KaK 3TO MHOXECTBO

o0o3Haygaercs?

. [Iepeuncinte OCHOBHBIE 3aKOHBI IEUCTBUI HaJ pallOHAIbHBIMH YHCIIAMU.

. Kakue oObikHOBEHHBIE 1poOU 00palaloTcs B KOHEUHBIE IECATUYHBIE?

. Kakue 0ObIKHOBEHHBIE IPOOH BBIPAKAIOTCS TOJBKO MPUOIMKEHHBIMU JECITUUHBIMU?

. Kakue necsatuunbie 1poOu Ha3bIBAIOTCS OECKOHEUHBIMU MEPUOTNIECKUMU?

. Uro Ha3bIBaeTCs NEPUOAOM OECKOHEUHOU MEPHUOINUECKON AeCATUYHON qpodu?

. Kakue nepuoanyeckue qpodu Ha3bIBalOTCS YMCTHIMU U CMEIIAHHBIMH M KaK COKpAIllEeHHO OHU

3aIIMChIBAIOTCS?

10. Kak 3amucheIBaroTCs OCJIbIC YHUCIIa U KOHCYHBIC JCCATHYHBIC IlpOGI/I B BHIC OCCKOHEYHBIX

1

MEePUOIUUECKHUX IPOoOei?
1. Jlrobass nu OeckoHEUHAs TEPUOAMYECKas MECATHUYHAs IpOoOb SBISETCS PAlMOHATBHBIM
quciiom?

12. Kak 006paTuTh 4UCTYIO IEPUOTUIECKYIO JECATUYHYIO IPOOh B OOBIKHOBEHHYIO?
13. Kak oOpaTuTh cCMENIaHHYIO TIEPHOTUIECKYIO JECATUUHYIO APOOh B OOBIKHOBEHHYIO?



14. Kakoe uckito4eHne IpecTaBisieT co0oil OeckoHeuHast HepuoIudecKas JecaTHIHas Jpoob ¢
nepuoaom 9?

15. Kakue uucna HaA3BIBAIOTCS HPPANHOHATBHBIMU M KaKk 0003HA4aeTcs MHOKECTBO
HUPPALMOHATBHBIX YUCEN?

16. Kakue uncia Ha3bIBAIOTCS ACHCTBUTEILHBIMU U KAKOE 71 HUX BBEJACHO 0003HauYeHHE?

17. Yto moHnMaeTcs o1 aOCOIOTHON BEIUYMHON JEUCTBUTEILHOrO unciia’?

OCHOBBI TPUTOHOMETPUM

UTto Ha3bIBaeTCs €AUHUYHON OKPYKHOCTbIO? ENMHUYHBIM paguycom?

Kakue HarpaBiieHHs TOBOPOTA EAMHUYHOTO PaJuyca U3BECTHBI?

B kakux enuHuIax u3MepsieTcs yroji noBopoTa €IMHUYHOIO paguyca?

Yro takoe yros B oguH paauaH? CKOJIbKO NPUOIM3UTEIBHO I'PaLycoOB COAECPKUT yroia B 1
paauas ?

CdopmynupoBarh NpaBuia NepeBoja U3 IpaJyCHOW Mephbl yrjia B paJiMaHHYIO Mepy H
Ha000pOT.

OmnpeneneHne OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKIUIA.

Uro sIBIISIETCSI apryMEHTOM JIJISl BCEX TPUTOHOMETPHUECKUX (DYHKITHIA?

OT yero 3aBUCUT 3HaU€HHE TPUTOHOMETPUUYECKUX (HYHKLUH

[Iepeuncnure OCHOBHBIE CIIOCOOBI JOKA3aTEIbCTB TPUTOHOMETPUUECKUX TOXK/IECTB

10. Haszosure ¢dopmyiny i pelieHUs TPUTOHOMETPUUYECKUX ypaBHEHMH tg x=a, Ctgx=a, COS

X=a, Sin X=a.
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DOyHKIUUHA

Kak HaiiTu KoopAMHATHI BEpIINHBI 1apad0IbI?

OT yero 3aBHCUT HaINpaBlieHHE BETBEH mapaboibi?

[Tepeuncnure cBONCTBa CTENEHHOM (DYHKIIMM C HEYETHBIM [TOKa3aTeIeM.
Urto Ha3bIBaeTCs 00JIACTHIO 3HAYCHUHN PyHKIMHA?

Chopmynupyiite TeopeMy 0 pa3ioXeHUU KBAJAPaTHOTO TPEXUICHa HA MHOKUTEIH.
Onumure anropuT™ NOCTPOEHUs rpadrka KBaApaTUYHON QYHKIINH.
[Tepeuncnure cBONHCTBa CTENEHHOM (DYHKIIMU C YETHBIM ITOKA3aTEJIEM.

Uto Ha3wpIBaeTCst 00JACTHIO ONpeAeICHUs PYyHKITUN?

HazoBuTe MHOXECTBO 3HaUEHUI CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA.
HazoBure s3xcTpeMymbl cuHyca, KOCUHYCa, TAHT€HCA, KOTaHT'€HCa.

Kakas ¢pyHK1Ms Ha3pIBaeTCs MOKa3aTeIbHON?

KakoBa 00nacTh onpeneneHus nokasareabHonl QyHKIUU?

Kakumu colicTBamMu MokeT 001a1aTh QyHKIUA?

[aiiTe onpeneneHune Bo3pacTaromiei, yobiBaromen GpyHKiuu.

[Tpu xakoM ycroBUM NoKa3aTeiabHas (YHKINA ABIsETCS YOBbIBAIOIIEH?
CsaoiicTBa norapupmuyeckoit pyHkunu npu a > 1;

CgoiictBa norapudmuueckoit pynkuuu npu 0 <a <I;

OcHoBHbIe IpeoOpa3zoBanus rpaduKoB JorapuGmMuueckoil GyHKIHH.

CoNoOAWNE

PRERERERPRERRREE
N~ WNEO

YpaBHeHus U HEPABEHCTBA

CreneHu ¢ KaKMMH TIOKa3aTeIsIMU BbI 3HaeTe?
[Iepeuncnure CBOMCTBA CTENEHEM.

Jlst Bcex nu mokazaTesieil CBONCTBA OJMHAKOBHI?

Kaxk Ha3bIBaeTcs onepanusi Hax0X/JI€HUs CTETeHen?

Yro Takoe jgorapupm?

[Tepeuncnure OCHOBHBIE CBOMCTBA JIOTAPH(PMOB.

Kaxk Ha3pIiBaeTcs oneparus Hax0XIeHUs JTorapudmMoB?
HazoBute MeTo1bI pelieHns MoKa3aTelbHbIX YPAaBHEHUI

N~ WNE
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17.
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19.
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HazoBure oTnmune cTporo 1 HECTPOroro HEPaBEHCTB

Kakoe ypaBHeHUE Ha3bIBAETCS MOKA3aTEIbLHBIM?

CriocoOb! perieHus MoKa3aTeNbHbIX YpaBHEHHH?

CrniocoObl pelnieHus MoKa3aTeIbHbIX HEPaBEHCTB?

Crioco6sb!1 pemieHus Jorapu(pMUIECKUX HEPABEHCTB M YPAaBHEHUNA?

9J1eMeHThI MAaTEMATHYECKOIr0 aHAJIH3A

Urto Ha3bIBaeTCs NPUPALIEHUEM apryMeHTa?

Uro Ha3bpIBaeTCA MpHUpanieHneM (QyHKIHUN B TOUKE X,?

Kakas ¢yHK1Ms Ha3pIBaeTCsl HEMPEPBHIBHOM B TOUKE?

B kakoMm ciyuyae B JaHHOM TOYKe (DYHKIMS TEPIHUT pa3phiB?

Jaiite onpenenenre Npou3BOIHON (HYHKIIUU B TOUKE.

Kakue cymecTBytoT 0003HaueHus JIsl TPOU3BOAHON GyHKIMH y=f(X)?

CdhopmynupyiiTe HeOOX0IMMOE YCIOBUE CYILIECTBOBAHUS MPOU3BOJHON (PYHKIIUHU B TOUKE?

Kakyto pynkuuio HazpiBaot quddepeHinupyemMoin B Touke?

Uro HaspiBaercs auddepenunpoBanuem?

HazoBuTe mo mopsaky Bce omepanuu, KOTOpbIe CIEAyeT MPOU3BECTH MPHU BHIUMCICHUU
IIPOU3BOHOM 10 OIPEIEICHUIO

Kak Haxonutcst mpousBoAHast cinoxxkHoit pynkuuu h(x) = g (f(x))?

Urto xapakTepusyeT Ipou3BoHasi PYHKIIUU B TOUKe?

YpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU.

HazoBure reomerpruyeckuii CMbICI IPOU3BOAHON PYHKIINH.

CdopmynupyiiTe aaroput™M HUCCIEIOBaHHS HEMpPEephIBHOW (YHKIIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI.

UccnenoBanne pyHKIMHM HA MOHOTOHHOCTb.

Touku skcTpeMyma QYHKIIMH U UX OTBICKaHUE.

Yro HazbIBaeTCs MEepBOOOPa3HON?

Kaxk ynTaeTrcst OCHOBHOE CBOMCTBO MIEPBOOOPA3HOI?

Kak MOKHO BBIYMCIIUTH MJIOLIA (b KPUBOJIMHEHHON Tpanenuy npy oMoy nHTerpana’?

Uto Takoe onpeaeaeHHbIi HHTErpan?

KaxoBa ¢popmyna HeroTona-JleliOnuna?

KakoBbI OCHOBHBIE CBOMCTBA ONMPEAEICHHOTO HHTETpaia?

Kak npoBoauTcs 3ameHa NEPEMEHHON B ONPEIEIEHHOM UHTETpasne?

KakoBa ¢popmysia HHTErpupoBaHUs MO YacTSAM B ONpPEEICHHOM HHTerpae?

Kak BbruncnsaroTcs miomanu puryp?

Kak BpruncnseTcs npoiIeHHbIH MyTh IPU NOMOIIM ONPEAEIIEHHOTO HHTeTpaa?

Kak Bbruncnsgercst o0beM nMoTpedaeHHOMN 3IeKTPOIHEPruu?

Uto Takoe HECOOCTBEHHBIN MUHTErpai’?

CraTHCTHKA U TeopHs BePOSITHOCTEH, KOMOMHATOPUKA

YeMy paBHO KOJIMYECTBO MEPECTAHOBOK U3 NPA3TMYHBIX HIIEMEHTOB?

YeMy paBHO KOJMYECTBO Pa3MEIIEHUH W3 NPA3IUYHBIX JIEMEHTOB IO MAJIEMEHTOB B
KaXX10M?

YeMy paBHO KOJIMYECTBO COUETAHUM U3 NPA3IMUHBIX DJIEMEHTOB 110 MAJIEMEHTOB B Ka)KJI0M?
Yem pa3menieHus OTINYaeTCsl OT COUETAHUM?

[TepecTanoBKu OMKe pa3MEIICHUSAM WU COUETaHUSIM?

Yero Bcerna 0oJibliie U3 OJHOTO M TOTO XK€ YHCIIa 3JIEMEHTOB — COYETaHHM, pa3MelleHui
WJIH NIEPECTAHOBOK?

['eHepasibHast COBOKYITHOCTh U BHIOODKA.

CraTucTH4ecKkoe pacrpe/ielieHue BHIOOPKH.



9. Tlonuron u rucrorpamma.

10. CraTtucrtuyeckue XapakTepUCTUKHA BapUALMOHHBIX PS/I0B.
11. Onesku reHepagbHON COBOKYITHOCTH I10 BBIOOPKE.

12. JlononHuTENbHbIE XapaKTEPUCTUKHU BaApUALIMOHHOTO PsIJa.
13. TlonsATHE O MPOBEPKE CTATUCTUYECKUX TUIIOTES.

HpﬂMbIe U IIJIOCKOCTH B MIPOCTPAHCTBE

1. CdopmynupyiiTe TepBble TpH aKCUOMBI cTepeomeTpuu. CHopMynupyHTe M JTOKAKUTE
CJIEJICTBUS U3 aKCHUOM

Cdopmynupyiite onpeaeneHne napauieIbHbIX TPSIMOM U MIIOCKOCTH.

3. Cdopmynupyiite u qOKaXKUTE TEOPEMY, BHIPAXKAIOIIYIO MPU3HAK MNapasieIbHOCTH IPSIMON U
IJIOCKOCTH

Chopmynupyiite onpeereHre CKpeBaOIINXCs TPSIMbIX.

Cdopmynupyiite onpeaeneHne napauiedIbHbIX TUIOCKOCTEH.

6. CKOJbKO MIOCKOCTEH 3aat0T JIBE MepeceKaroImecs npsmbie?

N

oA~

MHororpaHHUKH U KpPYyIJble Tejaa

YTo Ha3bIBACTCSI MHOTOIPAHHUKOM?

Uro Ha3pIBaeTCS MPU3MOIL?

YTo Ha3bIBACTCS MPSIMOYTOJIEHBIM Mapaieenune oM ?

Kak BbIuucIsieTcs miomna s MOBEpXHOCTH U 00bEM HapaiieNenunesaa?
Kaxk BerncisieTcs mionaas moBepXHOCTH U 00bEM IPU3MBI?

UTto Ha3bIBACTCS MUPAMUION ?

Kaxk Beruncnsiercs 00beM | IUIoma b MOBEPXHOCTH MUPAMHIBI?

UYro Ha3bIBACTCS LIMIMHAPOM?

Kaxk BerancnsieTcss 00beM | IUIONa s MOBEPXHOCTH IMITHH/PA?

CoNoOA~WNE

Hcropus maremaTuku. MeToasl MaTeMaTHKH

1. Ucropus maTeMaTUKH.
2. MeToabl MaTEMAaTUKNA

Yucia v BbIpaKeHHs
OrnpocHslii auct 1
*  OmnpocHsiii guct 1
Bomnpocsr:
1. Buap!l uncen, kak 0003HAYar0T MHOXKECTBO ATUX YHCEN?
2. Bunel ypaBHeHui(Ha3BaHUE U OOIIMIA BUT)
3. Buas! npobeii(Ha3zBaHue U IpUMED)

*  OnpocHslii JUCT 2
Bormpocsr:
1. Bunpl kopHei(mpumepsbl)
2. CBoiicTBa KOpHEH
3. CBolicTBa CTENICHEN
*  OmnpocHsblii ucT 3
Bomnpocsr:
1. Onpenenenue norapudma
2. Bunpl norapugmosn
3. CBoiicTBa norapudmon



OCHOBBI TPUTOHOMETPUM

OnpocHbli auct 4
Bompocsr:
1. Onpenenenue eMMHUIHON OKPY>KHOCTH
2. OmnpeneneHue cuHyca, KOCUHYca, TAHI€HCa U KOTaHIeHCca
3. 3aBUCHUMOCTh MEXy CUHYCOM, KOCHHYCOM U TAHT'€HCOM

JJeMeHThI MAaTeMAaTHYeCKOI0 aHAJIN3a

OnpocHbIN JUCT 5
Bompocstr:
1. OnpeneneHue NpPoU3BOAHON (PYHKITUH
2. ®opmyna 1ist HAXO0XKACHUS TIPOU3BOJIHON Yepe3 mpeies
3. [IpaBuiia HaX0XI€HUS TPOU3BOTHBIX

HNuTerpan u ero npuMeHeHue

OnpocHblii TUCT 6
Bomnpocsr:
1. Onpenenenue nepBooOpazHO GyHKIINH
2. [IpaBuna nHTErpupOBaAHUS
3. ®opmyna Herorona — JleltoHuma

CraTucTuka ¥ TeopHus BepOATHOCTE, KOMOMHATOPHKA

OmnpocHslii auct 7
Bompocsr:
1. IIoHATHE BEPOATHOCTH CIIy4allHOM BEIMYHUHBI
2. Kitaccuueckoe onpezesieHne BEposSTHOCTU
3. MaremaTuueckoe 0XMIaHue U TUCIIEPCHsI TUCKPETHOM CIydaifHOM BETMYHHBI.
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Ounenounble MaTepuaJsbl arTectanuu no Aucuumianze I1/1.1 MaremaTnka

JK3aMeH
2.1 TlepeueHb BOMPOCOB K AK3aMEHY

Anzeopa u nauana ananusa
PaumonanesHblie, MppalioOHaIbHBIE YUCIIA, TEHCTBUTEIbHBIC YHCIIA.
Apudmerndeckuii KOpeHb HaTypaibHOU cTeneHr. CBONCTBA KOPHEH.

CreneHu ¢ palMOHAJIBHBIMU U JICMCTBUTEIBHBIMU TMOKa3aTeasiMu. CBOMCTBa CTENEHEH.
[IpaBuna 1eMCTBUS CO CTENEHIMMU.

Jlorapudm yucna. Cpoiicta orapudmoB. [lecsaTHUHbIE U HATypaJIbHbIE TOTAPU(PMBIL.

OcHoBHoOe norapudmuyeckoe ToxaecTBO. [IpaBuna aelicTBuii ¢ norapudmamu. Ilepexon k
HOBOMY OCHOBaHHUIO.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHU; rpaduk GyHKIUN
[Toctpoenue rpadukoB GpyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Omnpenenenne u cBoiictBa ¢pynkuunu. OOpatHbie GYHKINH.

CrenenHas (GyHKLUS, CBOMUCTBA U IpaduUK.

IToka3zarenbHas (GyHKIMS, CBOUCTBA U IrpaduK.

Jlorapudmuueckas GyHKIHSA, €€ CBOWCTBA U rpaduK.
Tpuronomerpudeckas GpyHKIHsS Y = COS X , €€ CBOWCTBA U IpaduK.

Tpuronomerpuueckas pynkmus Y = SIN X | ee cpoiicTra u rpadux.

HppauyvoHanbHble YPaBHEHHSI U OCHOBHBIE IIPUEMBI UX PEILCHUS.
Penenne nokaszareiabHbIX YPaBHEHHUM.

Pemmenue norapudmudeckux ypastennii suga 109 2 X= log a b

Pemenue norapumudeckux ypasuennii suma 100, X=0.

Enunnynas okpyxHOCTb. [I0OBOPOT TOYKM BOKpYr Hadaja KOOpAMHAT. PaguaHHBIM METOX
WU3MEPEHMS YIVIOB BPAILEHHUs U CBS3b C IPAlyCHOM MEPOH.

Omnpenenenue cuHyca, KOCUHYCa, TAHT€HCA, KOTAHI'€HCa OCTPOTO yria.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBA U €r0 IPUMEHEHUE JJIs1 BBIYUCIICHUS 3HaUeHUN
TPUTOHOMETPUUECKUX (PYHKIMM 110 OJJHON U3 HUX.

DopMyIIbl IPUBEICHUS.

DopMyIIBI CI0KEHHS U BBIYUTAHUSI CHHYCOB M KOCUHYCOB.

@opMyIIBI yIBOCHHUS.

@opMyJIbl IOJIOBUHHOIO YIJIA.

CuHyC, KOCUHYC U TaHT€HC yTJIOB X U-X.

Pemenue ypaBuenus COS X = a . ApKKOCHHYC.

Pemienue ypaBHeHus SIN X = a . ApKCHHYC.

Pemenne ypaBHeHus tgX = a uCtgX = a.ApKTaHreHc. ApKKOTaHIEHC.

[Tpon3BoHas creneHHON QyHKIH

[TpaBuna nquddepeHrpoBanus

[Tpou3BoHBIE TOKA3aTENbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUYECKON (QYHKITUH.
I'eomeTpuyecKknii CMBICI IPOU3BOJIHOM.

YpaBHEHHE KacaTEIbHOMN.

Bospacranue u yosiBanue QyHKIUH.

OKCcTpeMyMbl G YHKIUH.

[TepBooOpazHasi, mpaBuia HAXOXKIEHUS TEPBOOOPA3HBIX.



37.

®opmyna HetoTona-Jleiibnuma.

38. Beluncnenue miomazei ¢ noMoIbI0 HHTErPaIoB.
39. OcHOBHBIE HOHATHS KOMOMHATOPHKH.
40. Cnyuaiinble coobiTHs. BeposTHocTs. Kiaccudeckoe onpejieieHHE BEPOSATHOCTH.
41. TeopeMsl CI0KEHUS U YMHOKEHHS BEPOATHOCTEIA.

T'eomempus
1. AkcuoMmsl crepeoMeTpur. BzaumMHoe pacronoxeHue NpsiMbIX B IPOCTPAHCTBE.
2. TlapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B IPOCTPAHCTBE.
3. llepneHaUKYISIPHOCTH NPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
4. llpusHak neprneHAUKYyISpHOCTH IPSIMOM U IJIOCKOCTH.
5. Teopema o TpEX meprneHIUKyIApax.
6. VYrom Mexay npsMOii U TIIOCKOCTBIO.
7. Yron MexXJy MI0CKOCTSMHU.
8. IlonaTne MHOTOTpaHHUKA, €TO DJIEMEHTHI.
9. Vkaxure BepHYIO (HOpMYITY A HAXOXKACHUS 00bEMA MPAMOI MPU3MBIL:

a)V =a-beVv =a’2) V=S, -h
10. IIpsMoyronbHBIN NapajuieIenue, ero CBoMCTBa.
11. CeveHus mpu3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBEM MPSMON M HAKJIOHHOW TIPU3MBI.
12. Tlupamuna, ee snemeHTbl. OOBEM U IUIOMIAAL TOBEPXHOCTH MUPAMUIBIL.
13. Humuaap, ero snemMeHTsl. OOBEM U TUIOMIAAb TOBEPXHOCTH IHIHMHIIPA.
14. TlonsitTue BekTOpa B mHpocTpaHcTBe. PaBeHcTBO BekTOpoB. ClOXXKE€HHE U BBIYUTAHHE

BEKTOPOB. Y MHOXKEHHUE BEKTOpA Ha YUCIIO.
15. KommnanapHble BeKTOpHI. PaznoskeHue BeKTOpa Mo TpeM HEKOMIUTAHAPHBIM BEKTOPAM.
16. CkansipHOE MPOU3BEIACHNE BEKTOPOB.
17. YrioB MeX1y NPSIMBIMH U TUIOCKOCTSIMHU.
18. ewxenus. L{enTpanpHas, oceBas U 3epKaibHass cuMMeTpust. [lapaiensHbIi mepeHoc.

Oobpaszey IK3ameHayuOHHO20 Ounema
JlanbHEBOCTOYHBIHM roCcy1apCTBEHHBIN YHUBEPCUTET MYyTEH COOOIIECHHS
Dk3ameHaIMoHHbIN Omer Ne 1
MK 0 TUCUUIUINHE
Maremarnueckue u «Y TBEPKIAIO»
IIJT 1. MaTtemaTnka
€CTECTBEHHOHAy4HbIE Ha3BanHe [Ipencenarens IILK
HHCHHHHI/IHI}I JUI HalIpaBJICHUS HOI[I‘OTOBKPI/ HaCeHKI/IHa
CICIUAJIbHOCTH
23.02.01 E'B'W
2 cemecTp,
2020-21 yueGHIi rox Opranu3zanus NepeBo30K U yIpaBIeHHAE « » 20 -
Ha TpaHcropTe (10 BUAaM) -
KO, Ha3BaHHe, POQUITL/CIIEIHATH3AIIHS

1. Pemmwre ypaBnenue 2" 4+ 2% + 2" =28,

2. Pemmte HepaBeHCTBO l0gg3(2x + 5) < logpz(x+ 1).

3. Pemmre ypasnenue (1+2sinx)-(1—3cosx)=0.

4. Viccnenyiite GYHKIHIO ¢ IIOMOIIBIO IPOU3BOIHOI U mocTpoiite rpaduk Y = 2X° —3X°.

5. Broruuciaure j).(x2 +4x - 1)dx.
-1




6. CropoHa OCHOBaHUs PaBUILHON TpeyronbpHoM npu3smbl ABC A, B, C; paBHa 2, a BEIcOTa

3TOM Mpu3Mbl paBHa V 3. Haiiaute 00beM 3TON MTPU3MBEI.

2. TectoBble 3aganus. OueHKa Mo pe3yJbTaTaM TECTHPOBAHUSA
2.1 TlpumepHble 3ajaHUs TECTA:

log: 2
1. VYuopoctuTh BeIpaKCHHE:! |Og3 18 o |Og 3 2 + 5 :

1) log ;2

2) 0

3) 4

4) —log ;2

(1) 1

2. PemuTh HEpaBEHCTBO: 5 3

1) (5;+oo)

2) (_00;5)

3) (—oo;l)

2) (1;+oo)

, &

3. Vmpocruts Beipaxenue: 2 COS o cosa -1
»
1) 2C0S" —
) 2

2sin2 <
2) 5
3) 2
4) 0
4. VYKaxXuTe NPOMEXYTOK, KOTOPOMY ITPHUHAUIEKHUT KOPEHb YPaBHEHUS:

log ,(x-2)=3

1) (10;13)
2) (9;13)
3) (57)
4) (7:9)
x-1
5. Haiitu obnacts onpenenenus Gyakuuu: Y =,[——
Xx+1

1) (—o0;-1) UL +e0)
2) (—oo;—l]u(l;-l-oo)
3) (—o0;-1)U(L+)




4) (1]

=

6. YIIpOCTUTDH BBIpAKEHUE: —

1) {a
2) a’
3)%

4)

7. Pemuts Hepasenctso: 109, (2x+3) > log (x—1)
1) (L+)
2) (0;+0)
3) (-41)
4) (—4; +oo)
8. PacronoxkuTe B HOpAKE Bo3pacTanus Bemmrannbs: & = SIN 20", b=sin390,
c=sin370
1) a,b,c
2) a,c,b
3) C,a,b
4) b,c,a

9. CocraBuTh ypaBHEHHE KacaTelbHOH K Trpaduky ¢yHKIun Y = 3x* —2X+1s Touke
x=-1.

1) y=8x+2
2) y=-8x+14
3) y=-—8x+2
4) y=6x—-1

10. B npamoyromsuom mapamnenerunene ABCDABC D, yron ZBC/B, =55°,

Haiitn yron mexny npsiMeIMu ClB u AAi
1) 90°
2)35°
3)55°
4)125°



3.2 CootBercTBUE MEXay OalbHOM CHUCTEMOM M CHUCTEMOIl OIICHMBAaHUS MO pe3yJbTaTaMm
TECTUPOBAHUS YCTAHABIMBAETCS MIOCPEICTBOM CIIEAYIOIIEH TaOINIIbI:

OOBbexT [Toxazarenu oneHUBaHUS Ouetika YpoBeHb
OLICHKHU pE3yNIbTaTOB O0YUCHHUS pE3yNIbTaTOB 00yUYEHUS
MeHee 5 6amioB «HeynoBneTBOpUTEILHO» Husknii ypoBeHb
. 6 — 5 6amioB «Y 10BIIETBOPUTEIIHHOY [ToporoBslii ypoBeHb
OOyyarormmiics =
8 — 7 6amnoB «Xopomio» [ToBbIIIEHHBIN YPOBEHD
10 — 9 6annoB «OTIHYHO» Bricokuii ypoBeHb

4. OIIeHKa oTBETa oﬁyqalomerocsl Ha BOIIPOCHI 9K3AMECHAIIUOHHOTI'0 omiiera

4.1.  Ouenka oTBeTa 00YyYarOLIET0OCs Ha BOIPOCH 9K3aMEHALMOHHOTO OHIeTa
CojieprkaHue MIKaJIbl OLICHUBAHUS
DNeMEeHThI
OILICHUBAHHUS HeynosnerBopurenbHo| Y 10BIETBOPUTETHEHO Xopor1o OTan4HO
CooTBeTcTBHE
[TonHoe
OTBETOB 3HaYUTEIIbHBIC HesnaunrenbHbl [Tomuoe
HECOOTBETCTBHE 10
dbopMynupoBKam MOTPEIIHOCTH € TIOTPEUTHOCTH | COOTBETCTBUE
. BCEM BOIIPOCaM
BOITPOCOB (3aJ1aHMI)
Crpykrypa,
MOCJIEIOBATEILHOCTh
Hesnauntensno | CooTBeTcTBUE
U JIOTHKA OTBETA. [Tonnoe 3HaYUTENbHOE
e KPUTEPHIO TIPU
YMeHue ueTko, HECOOTBETCTBHUE HECOOTBETCTBHUE
HECOOTBETCTBHE | OTBETE Ha BCE
MOHSITHO, TPAMOTHO U KPUTEPHUIO. KPUTEPUIO
KPUTEPHIO BOITPOCHI.
CBOOOHO U3JIaraTh
CBOU MBICIIH
[TomHoe
COOTBETCTBHUE
YMenue JTAHHOMY
YMeHue yBA3bIBaTh
. CBSI3aTh KPUTEPHUIO.
TEOPHIO C IPAKTUKOM, YMeHue cBs3ath YMeHue cBsi3ath
. BOIIPOCHI Cnoco6HOCTH
B TOM YHCJIC B TEOPHIO C TPAKTUKOM | BOIMPOCHI TEOPUH U
TEOPUH U MHTETPUPOBAT
obnactu paboThI HE MPAKTUKU
. MPaKTUKHU B b 3HAHUS U
npodecCuOHATIbHON MIPOSIBIISIETCSI. MIPOSIBIISIETCST PENIKO.
OCHOBHOM MPUBIIEKATH
paboThI
TIPOSIBIISIETCSI. CBEJICHUS U3
pa3IMYHBIX
Hay4HBIX cdep

[Tpumeuanue: utoropast orieHKa (POPMUPYETCs KaK CPeHsst apudmMeTHieckas pe3yibTaToB
AJIEMEHTOB OLIEHUBAHUS




