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Pabouas nporpamma aucuuruinsl I1J].1 Maremaruka paspaborana B coorBerctBrr @I'OC
COO (mpuka3 Munobpuayku Poccun ot 14 nexabps 2014 r. Ne 1216)

[Iporpamma opueHTHpOBaHA HA YUEOHUKHU:
III.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u nap. Maremaruka : anrebpa W Hayaia
MaTEeMaTHYECKOTO aHaliu3a, TeoMeTpusi: Airebpa u Hadama mMaremarndeckoro ananmsa. 10 - 11
KJIACChI: Y4eOHUK )1 001e00pa30BaTeIbHBIX OpraHU3alnii: 0a30BbIM M YIITyOJICHHBIH YPOBEHB/
HI.A.Anumos, FO.M.Kossirun u np. — 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.ATanacsiH, B.®.byry30B, C.b.Kagomnes u ap.— 23-¢ uza. — M.: [IpocBenienue,
2016

Oowan xapakmepucmuka y4eoHou OUCYUNTIUHbBL

B coorBerctBun ¢ mpunsToii KoHnenmmed pa3BHTHS MaTeMaTHYECKOTO OOpa3oBaHUS B
Poccuiickoii ®denepanun, mareMaTuieckoe 0oOpa3oBaHUE peIIaeT, B YAaCTHOCTH, CIEAYIOLIUE
KJIOUYEBBIE 33]1aUU:

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

— «obecrieynBaTh HEOOXOJUMOE CTPAaHE YHUCIO BBIMYCKHUKOB, MaTeMaTHYecKas
MOJArOTOBKA KOTOPBIX JOCTAaTOYHA I MPOAOJKEHUS 00pa30BaHUs B Pa3IMUHbIX HAIPABICHUSIX
U JUIA NPaKTUYECKOW AESATENbHOCTH, BKIIOYAs MPENoJaBaHWE MATEMaTHUKH, MATeMaTHYEeCKUE
uccienoBanus, padboTy B chepe nHOOPMAIIMOHHBIX TEXHOJIOTHUH U JIP.»;

— «B OCHOBHOM OOIIEM M CpeqHeM oOmieM o0pa3oBaHUM HEOOXOAMMO MPEIyCMOTPETh
MOJTOTOBKY OOYYaIOIIMXCS B COOTBETCTBUHU C MX 3alPOCaMU K YPOBHIO IOJATOTOBKH B cdepe
MaTEeMaTHYECKOro 00pa30BaHUsI.

COOTBETCTBEHHO, BBIACNAIOTCS TpPU  HamNpaBieHUs TpeOoBaHMM K  pe3ynbTaraM
MaTeMaTHYeCcKOro 00pa3oBaHus:

1)  TpaKTHKO-OPUEHTUPOBAHHOE MaTeMaTHYeckoe oOpa3oBaHuMe (MareMaTuka JUis
JKU3HH);

2)  MaremaruKa JUIs UCIIOJb30BaHUS B PO(ECCHH;

3) TBOpuYecKOe HampaBlCHWE, HA KOTOPOE HAIEJICHbl T OOy4arolmecs, KOTOpbIC
MJIAHUPYIOT 3aHUMATHCS TBOPYECKOM M HMCCIIENOBATEIHCKOM paboTON B 00JIaCTU MAaTeMAaTHKH,
(bu3uKH, SKOHOMUKHU U IPYyTUX 00IacTAX.

[lenn ocBoeHHss TmporpaMMbl 0a30BOro ypoBHS — oOOecreyeHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEMATUYECKUX 3HAHUM M YMEHUH B NOBCEAHEBHOW >XKM3HU M BO3MOXXHOCTH
YCIELHOT0 NPOAOKEHHUS 00pa30BaHMS MO CIEHUATbHOCTSAM, HE CBA3aHHBIM C MPUKIATHBIM
MCIIOJIb30BAaHUEM MAaTEMAaTUKH.

OOyuarommmecsi, OCYIIECTBISOMNE 00ydeHne Ha 0a30BOM YPOBHE, JOHKHBI OCBOUTH O0IITHE
MaTeMaTHYeCKUe YMEHHsI, HeOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILECTBE; BMECTE C TEM
OHM TMOJIy4alOT BO3MOXKHOCTh HM3Y4YUTh INpEAMET Tiy0xke, ¢ TeM 4yToObl B JalibHEHIIEM MpHU
HE00XO0IMMOCTH M3y4aTh MaTeMaTHKY JJIsl MPO(eCcCHOHATBHOTO IPUMEHEHHS.

[Ipy u3ydyeHHH MaTeMaTUKU Ha YIJyOJEHHOM YpPOBHE MPEIbSABISAIOTCA TpeOOBaHMUS,
COOTBETCTBYIOIIIE HAMpaBICHUIO «MaTeMaTHKa A NpOopECCHOHATBHON JesTeIbHOCTHY;
BMECTE C T€M 00ydYaroIuiics MOoJaydaeT BO3MOXKHOCTh M3YYHUTh MAaTeMaTHUKy Ha ropasio Ooiee
BBICOKOM YpPOBHE, 4YTO co37acT (yHIAMEHT JJs JaJbHEHIIEero Cephbe3HOro H3Yy4eHHs
MaTeMaTUKH B BY3e€.

[Tpy m3yyeHNH MaTeMaTUKU OOJIbIIOE BHUMAHUE YAETSETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymeHuit (popmynupoBaTh, AapryMeHTHUpOBaTh U KPUTHKOBaTh), (OPMHpPOBAHHIO OCHOB
JIOTUYECKOIO0 MBIIUIEHUST B 4YacTH NPOBEPKH MCTHUHHOCTH U JIO)KHOCTH YTBEPKACHUH,



MOCTPOCHHS IPUMEPOB U KOHTPIIPUMEPOB, LIEMOYEK YTBEPKIACHUN, (POPMYINPOBKU OTPULIAHHIA,
a TaKke HEOOXOIMMBIX M JIOCTATOYHBIX YCIOBHHA. B 3aBUCHMOCTH OT YpOBHSI MPOTrpamMMBbI
OOJIBIIIE MM MEHBIIE BHUMAaHUS YACIACTCA YMCHUIO pa6OTaTB o aJiropuT™My, MCTOAaM IMOUCKaA
QITOPUTMa M ONPEACICHHIO  TIPaHUI] NPUMEHUMOCTH  alnropuTMoB.  TpeOoBanwms,
chopmynupoBanabie B pazaene «l'eomerpusi», B OOJNbIICH CTENEHH OTHOCITCS K Pa3BUTHIO
NPOCTPAHCTBEHHBIX MPEICTABICHUA U TPAPUUECKUX METOIOB, YeM K (OPMATLHOMY OIHCAHUIO
CTEPEOMETPUYECKUX (PAKTOB.

ba3oBrlii ypoBeHb

Anzebpa u nauana ananusa

Ilenpie w® pauvoHaneHble uucna. JlelicrBurenbHble uMcna. Pemenwe 3agad ¢
MCIIOJIb30BAaHUEM CBOMCTB CTEIIEHEN U KOpHEH, MHOTOYJIEHOB, IpeoOpa3oBaHUNl MHOTOWIEHOB U
JPOOHO-PallMOHATIBHBIX BBIPA)KEHUH.

Apudmerndyeckuii KOpeHb HarypanbHOH cTerneHu. CTeneHb C palMOHAIBHBIM U
JEHCTBUTENIBHBIM I10Ka3aTeJIEM, CBOMCTBA CTEIICHHU.

Crenennass ¢yHKIMS © ee cBoWcTBa u rpaduk. B3ammuHO oOpaTHBIE (QYHKIUH.
PaBHOCWIIBHBIE YpaBHEHMsI U HepaBeHCTBA. VIppallnoOHaJIbHBIE YPAaBHEHHS.

[TokazarenpHas QyHKIusS W ee cBoiictBa W rpaduk. [loxazaTenpHble ypaBHEHHS W
HepaBeHCTBA. CHCTEMBI IT0Ka3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Jlorapudm umcna, cBoiictBa Jorapudma. JlecATUUHBIE W HATYpaJIbHBIC JIOTAPU(PMBI.
[TpeoOpa3zoBanue norapudmudeckux BelpaxkeHuil. Jlorapupmuueckas GyHKIMS U €€ CBOWCTBA U
rpa¢uk. JlorapudpmMudeckne ypaBHEHUS! 1 HEPABEHCTBA.

Pagnannas mepa yria. IloBopoT TOoukM BOKpyr Haudana koopauHaT. CHHYyC, KOCHHYC,
TAQHI'€HC, KOTAaHI€HC IMPOM3BOJIBHOTO yIyla. 3HAaKM CHHYyca, KOCMHYca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO W CIEACTBUA M3 HEro. 3HAYEHHUs TPUTOHOMETPUYECKHX

dbyuxmii s yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, z pan). CuHyC, KOCUHYC U
6 4 3 2

TaHTeHC YTJIOB O U —0.. DOPMYIIBI CIIOKEHUs, (OPMYIIbI IPUBECHUS, (POPMYJIIBI ABOMHHOIO yria.

CyMMa 1 pa3HOCTb CHHYCOB, CyMMa U Pa3HOCTb KOCHHYCOB.

ApKKOCHHYC, apKCHUHYC, apKTaHreHc uucia. [Ipocreiimne TpUTOHOMETPHUYECKHE
ypaBHEHHUs. PelieHrie TpUroHOMETpUUECKUX ypaBHEHUH. Tpuronomerpuueckue QyHKIMH Y =
Sin X, y = Cos X, Yy = tg X, y = ctg X. CBoiicTBa u rpaQuKy TPUTOHOMETPUUECKHUX ()YHKIIHH.

[TpousBonnas. IlpousBogHast creneHHoM QyHkuuu. IlpaBuna muddepeHMpoBaHUS.
[TpousBoaHbie anemMeHTapHbIX GyHKIUH. KacaTenbHas k rpaduky ¢pyHkiuu. ['eomerpudeckuii u
(bu3nuecKkuit CMbICI TPOU3BOTHOM.

Bospactanue u yObiBaHue ¢yHKIUH. Touku B3KcTpemMyMa (MakcuMyma M MHUHHUMYyMa).
HccnenoBanue 37eMEHTApHBIX (PYHKIMH Ha TOYKM 3KCTpeMyMma, HauOojiblllee M HauMEHbIlee
3HaueHue ¢pyHkuuu. [locrpoenne rpadukoB pyHKINN C TOMOILBIO TPOU3BOIHBIX.

[TepBooOpaznas. IlpaBmiia HaxoxaeHuss TmepBooOpasHbIX. [lnomane KpuBOIHMHEHHOMN
Tpaneuun W HWHTerpal. BpuncneHne wuHTErpanoB. Beluncnenue miomaned ¢ IMOMOIIBIO
UHTErpaa.

Pemrenne 3ama4d Ha ABMKEHUE, HA CMECH, CIUIABBI M KOHLIEHTPALMIO C IOMOIIBIO JTUHEHHBIX
Y KBaJPATHBIX YPABHEHUHN U UX CHCTEM.

T'eomempus

Touka, mpsAMast ¥ MIOCKOCTh B MPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

[TapajuieabHOCTh NPSAMBIX, MPSAMON M IIOCKOCTH. B3auMHOE pacroioKeHHE MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. YTOJ MEXKIAY IBYMs NpsAMBIMU. [lapamnenbHOCTh IUIOCKOCTEH.
Terpadap u napasuiesenuIen.

[lepneHqUKyYISIPHOCTD NMPSMOM U IJIOCKOCTH. [IeprneHInKynsp U HaKIIOHHBIE. YTOI MEXIY
OpsAMOM M IUIOCKOCTBIO. JIByrpaHHeli yron. TeopemMa O Tpex MNEepHEHIUKYIAPAX.



[lepneHgUKYISPHOCTE  IUIOCKOCTEH. [IpssMOyrosbHBIA ~ TIapaICNICIUIIE. CaoiicTBa
IPSIMOYTOJIBHOTO TIapajuIeIeIUIIe A,

[Tonsitue muororpannuka. [Ipusma, miomaas NoBepxXHOCTH U 00beM mpu3Mbl. [lupamuaa,
IUIOINAb MIOBEPXHOCTH U 00beM nupamusl. [IpaBunbHas u yceueHHas nupamuza. [IpaBunbHble
MHOTOTPaHHUKH.

[{winuap, niaomans MOBEPXHOCTH U o0beM LuuHApa. KoHyc, miomane NOBEPXHOCTH U
o0wvem konyca. Chepa u map, ypaBaenue cdepsl. [Lmomaas moBepXHOCTH cepbl, 00beM mapa u
€ro yacrei.

[TonsitTue BexkTopa B mnpocTpaHcTBe. CJ0XKEHHME W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpPa Ha yncio0. KomiutanapHbie BEKTOPEI.

Koopaunats! TOUkH ¥ KOOpAMHATHI BeKTOpa. CKaJIIpHOE ITPOU3BEIEHNE BEKTOPOB.

Komobunamopuka, éeposasmnocme u cmamucmuka.

[IpaBuno mnpowusBenenus. IlepectaHoBku, pazmemieHus U couyetaHus. buHom HreroToHa.
CoObiTusa 1 X KOMOMHAIMH. BeposaTHOCTh cOOBITHSA, CIOKEeHUE BeposiTHOCTEH. HezaBucumolie
coOBITHSI, yMHOXKEHHE BeposiTHOCTeH. CilydaliHble BETUYMHBI U MEPBI pa3zdopoca.

Yriy0/1eHHbBIH YpOBeHb

Anredpa M HaYaJIa aHAJIM3A

[ToBrOopenue. Pemenne 3a1ay ¢ UCIONB30BAHUEM CBOMCTB YHUCENI U CUCTEM CUUCIICHUS,
JEIIMMOCTH, 10JIEW U 4acTeH, NPOLIEHTOB, MOyJIel 4ucel. Penienne 3axad ¢ MCIOJIb30BaHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MPeoOpa30BaHM MHOTOWIEHOB U JPOOHO-
paloHaIbHBIX BBIPA)KECHUN. Perienne 3a1ad ¢ MCIOJIb30BaHUEM TpalyCHONW Mepbl yriia. Moy
YHCclla U ero cBoicTBa. PelieHue 3a1a4 Ha ABM)KEHHE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
IOMOILBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
3314 C IIOMOINBIO YHCJIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, C
NPUMEHEHHEM M300paKeHUsI UYHUCIIOBBIX MPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BaHUEM
YUCIIOBBIX (YHKIUH M uX TrpadukoB. Mcnonb3oBaHue CBOWCTB W TpaUKOB JUHEMHBIX U

KBaJIpaTUUHbIX (PYHKLIMHA, 0OpaTHOW MPONMOPIMOHANBHOCTH U (pyHKUMU Y = \/; . I'padprueckoe

pelIeHHEe ypaBHEHWI W HepaBeHCTB. Vcmonp3oBaHue omnepanuii HaJ MHOXKECTBAMH M
BBICKA3bIBaHUSIMU. VICmoib30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCJIOBBIX MPOMEKYTKOB, UX OOBEIUHEHUN U TepecedeHuil. [IpumeHenne npu pemeHnun 3aaad
CBOMCTB apu(METHUECKOH U TeOMETPHUYECKONW MpOTrpeccud, CYMMHpPOBaHHUs OeCKOHEYHOMH
CXOJAIIEHCA TEOMETPUUECKON ITPOTPECCUMN.

MHuosecTBa (YMCIOBBIE, TeoMeTpuieckux Quryp). XapakTepuCTUYECKOE CBOWCTBO,
AJIEMEHT MHOXKECTBa, ITyCTOe, KOHEYHOe, OeckoHeyHOoe MHOXecTBO. CrocoObl 3agaHus
MHOXkecTB [logmHokecTBO. OTHOILIEHUSI TPUHAATIEKHOCTH, BKIIOUEHHUSI, paBeHCcTBa. Onepanuu
Hajy MHoxecTBaMu. Kpyrm Oiinepa. Koneunsie u OECKOHEYHBIE, CUYETHBIE M HECUETHBIC
MHO>€ECTBa.

HctuHHBIE W JIOKHBIE BBICKA3bIBAHWSA, OINEpallMd HaJ BBICKA3bIBAHUSAMU. Aneebpa
evickasviganui. CBs3b BBICKA3bIBAaHUN € MHOXXecTBaMu. KBaHTOpBI CYIECTBOBAHMUS U
BCEOOIIHOCTH.

3akoHbl JOTUKH. OCHOBHble JN02udeckue npasuna. PemieHue JOTMYecKHX 3aj1ad C
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

YmozakmoueHus. OO0OCHOBaHUS M JI0Ka3aTeNbCTBO B MareMaTuke. TeopeMbl. Buibl
MaTeMaTUYeCKUX YyTBEpKIEHUH. Buodwl Odokazamenvcms. Mamemamuueckas uHOYKYUA.
Ymeeporcoenus: obpammnoe Oannomy, HpPOMUBONONONCHOE, O0OpPAMHOE NPOMUBONOTONCHOMY
oannomy. Ilpru3HaK U CBONCTBO, HEOOXOIMMBIE U JIOCTATOYHBIE YCIIOBUSI.



Ocnosnas meopema apugmemurku. Ocmamxu u cpasHenus. Aneopumm Eexiuoa.
Kumaiickas meopema 06 ocmamxax. Manas meopema @epma. Q-uunvle cucmemvl CUUCTEHUS.
@yuxyus Jiinepa, YUcio u cymma oenumeneli HamypaibHo20 YUCid.

Paguannas mepa yria, TPUTOHOMETPHYECKAsh OKPY)KHOCTh. TpPHUTOHOMETpUYECKHE
¢ynkuuu yucen u yriaoB. @opMyibl IpUBEACHUS, CIOKEHUS TPUTOHOMETPHYECKUX (YHKIHH,
(GopMyibl ABOWHOTO W TIOJOBUHHOTO apryMmeHTa. lIpeoOpa3oBaHHe CyMMbI, Pa3HOCTH B
NPOM3BEACHUE TPUTOHOMETPHUECKUX (DYHKIIUNA, 1 HAOOOPOT.

Hynu ¢yHKIMM, TpOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTB. HamOoubinee wu
HanMeHblIee 3HadeHne pyHkuuu. [lepuonnueckne GyHKIMM U HAUMEHBLINH neproA. YeTHbie U

HeueTHble (QYHKUMH. DyHKYuu «OpoOHAs Hacmeb Yucia» y:{x} U «yenas 4acmv yUCIa»

y=[x].
Tpuronomerprueckne (HYHKIIMH YMCIOBOTO aprymenra Y =COSX, y=sSinx, y=tgXx,

y = ctg X. CoiicTBa 1 rpad)uKi TPUTOHOMETPUICCKUX () YHKITAM.

OOpaTtHble TpUTrOHOMETpUYECKUE (YHKIMMU, HX TJaBHbIE 3HA4YCHHs, CBOICTBA U
rpa¢uku. Tpuronomerpuueckue ypaBHeHHA. OIHOPOTHBIE TPUTOHOMETPHUECKUE YpPaBHEHHS.
Pemenne  mpocTedmmx — TPUTOHOMETPUYECKHX  HepaBeHCTB.  lIpocteifimiue  cucTembl
TPUTOHOMETPHUYECKUX YPABHEHUH.

Crenenp ¢ JelCTBUTENBHBIM IOKa3aTeleM, CBoiicTBa creneHu. [Ipocteitmue
NoKa3aTebHbIC YpaBHEHHs U HepaBeHCTBA. [lokazaTenbHas QyHKIUS U €€ CBOWCTBA M IpaduK.
Yucno € u pyHkuus y=e*.

Jlorapudm, cBoiictBa Jsorapupma. JlecATHYHBII W HATypalbHBIH Jorapudm.
[IpeoOpazoBanue norapupmMuyeckux  BbIpakeHui. Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa. JlorapudmMudeckas GyHKIHS U ee CBOMCTBA U rpauK.

Crenennas ¢yHKIMS U ee CBOicTBa U rpaduk. ppalnoHalbHbIe ypaBHEHHUS.

[lepBuuHble mNpeACTaBIEHUS O MHOXECTBE KOMIUIEKCHBIX uMcen. Jleucmeus c
KomniekcHviMu yuciamu. KomnnexcHo-conpscennvie yucia. Mooyns u apeymenm uucia.
Tpuconomempuueckas gopma Komniekcho2o uucia. Pewienue ypaeneHuil 6 KOMNIEKCHbIX
yucuax.

Meroa uHTEpBaiIoOB i pemieHusi HepaBeHCTB. [IpeoOpazoBanus rpadukoB QyHKIIHI:
C/IBUT, YMHOXXEHUE Ha YHCIIO, OTpakK€HHE OTHOCHTEIbHO KOOPAMHATHBIX oceil. ['paduueckue
METO/Ibl PEllICHUs] YpaBHEHUI U HEpaBeHCTB. PelieHne ypaBHEHUN M HEPaBEHCTB, COAEPKALIUX
NIEPEMEHHYIO TI0]] 3HAKOM MOJYJIS.

CucteMbl TOKa3aTeNbHBIX, JOTAPUPMHUECKUX U HPPANUOHAIBHBIX YpaBHEHUI.
CucTeMbl MOKa3aTeNbHBIX, JOrapu(PMHUUECKUX U UPPALMOHATIBHBIX HEPABEHCTB.

B3aumno oOpathbsie pyHkiun. ['paduxu B3auMHO 00paTHBIX PYHKIIMA.

VYpaBHEHUs, CUCTEMBI YPAaBHEHHI € TapaMeTPOM.

@opmyna bunoma Hviomona. Pewenue ypasnenuii cmenenu 6viue 2 CneyuanrbHblx
6u0o0s. Teopema Buema, meopema be3y. Ilpusooumvie u Henpugooumvle MHo2ouneHvl. OCHOBHAS
meopema  aneeopvl. Cummempuueckue MHO204YNeHbl. Llenouucnennvie u  yeno3HayHvle
MHO20Y]IeHbL.

Jluogpanmoswer ypasnenus. Llennvie Opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u psosl, MEMOObl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHU.

Teopembl 0 npubudicenuy OeticmeumenbHuLX Yucel payuoHaATbHbIMU.

Mnoorcecmsa Ha KOOpOUHAMHOU NAOCKOCTU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonarue npenena GpyHKUM B Touke. [lonamue npedenra @ynkyuu 6 OECKOHEeUHOCMU.
Acumnmomuol epagpuxa @ynxyuu. CpasHeHnue OECKOHEUHO MANbIX U OECKOHEeUHO OONbUIUX.
HenpepwiBHOCTh (hyHKIIMU. Cooticmea Henpepwinvix ¢hynxyu. Teopema Betiepwmpacca.

Huddepenunpyemocts ¢ynkuuu. [IpousBonnas ¢ynkuumm B Touke. KacarenmpHas K
rpadpuky QyHkuuu. ['eomeTpuueckuid W (U3NYECKUH CMBICT TNPOU3BOJAHOM. [Ipumenenue



npouszsoonou 6  ¢uzuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkumid.  IlpaBuma
nuddepeHIpoBaHus.

Bropas npousBogHast, ee reOMETpUIECKUN U (PU3HMUECKUI CMBICI.

Toukn »skcTpemyma (MakcuMyma M MuUHMMyMa). lMcciepoBaHue 3J€MEHTapHBIX
GyHKIMH HAa TOYKM OKCTpeMyMa, HauOoibpllee M HaUMEHbIIee 3HAYCHHE C IOMOUIBIO
NpOU3BOIHON. [locmpoenue 2paguxoe @yukyuii ¢ nomowpio npouseoouvix. Ilpumenenue
npou36o0HoU npu peuwtenuu 3aoay. Haxoocoenue skcmpemymos @YHKYUli HECKONbKUX
nepemeHHbIX.

[lepBooOpasnass. Heompenenennslii unTerpan. IlepBooOpasHble  3neMEHTApPHBIX
byakumii.  Ilnomane  kpuBosmHEWHOW — Tpameumn. Dopmyna  Herotona-JleiOHuiia.
OnpeneneHHblil UHTETpa. Boiuucienue niowaoeti niockux ueyp u oo6vemos men 8paweHus ¢
NOMOWBIO UHMeZPaaa.

Memoou! pewenusa pynkyuonanbHwlx ypasHeHul U HepageHCms.

I'eomerpus

IToBropenue. Pemienue 3agady ¢ HCHOJNb30BAHUEM CBOMCTB (UIyp Ha IUIOCKOCTH.
Pemenue 3a1ay Ha 0Ka3aTeNbCTBO U MOCTPOEHUE KOHTPIPUMEPOB. [IpuMeHeHne npocrenumx
JOTMYECKUX MpaBui. PemieHwe 3agad C  UCHOJB30BAHMEM TEOPEM O TPEYTOJIBHUKAX,
COOTHOLLIEHUH B IPSIMOYTOJIbHBIX TPEYroJbHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXYrOJbHUKAMHU.
Pemenue 3anau ¢ ucnonb3oBaHueM (DAKTOB, CBA3aHHBIX C OKpYKHOCTsAMU. PerieHue 3agad Ha
U3MEpPEHUs] Ha IIJIOCKOCTH, BBIYMCIEHUS JJIUH M IUowane. Pewenue 3a0au ¢ nomowwio
8EKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpusma, napamienenunen, nupaMmuia, TETPasap.

OCHOBHBIE IOHATHS TEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHN U CIIEICTBUS
u3 HUX. [lonamue 06 akcuomamuueckom memooe.

Teopema Menenas onsn mempasopa. IlocTpoeHHE CEUCHHH MHOTOIPAHHHKOB METOJOM
cinenoB. llenTpanpHoe mnpoexktupoBanue. llocTpoeHue ceyeHHI MHOTOrpaHHHMKOB METOA0M
IIPOCKIUN.

CkpeuBatouiyecsi MpsMble B IPOCTPAHCTBE. YTroid Mexay HUMH. Memoosi
HAXOHCOEHUSL PACCMOAHUL MEeNCOY CKPEUWUBATOUWUMUCS NPAMBIMU.

Teopembl 0 mapamienbHOCTH MPSAMBIX U IJIOCKOCTEH B mpocTpaHcTBe. [lapannensHoe
NPOEKTHPOBaHUE U n300pakeHue puryp. [ eomempuueckue mecma mouex 8 npOCMpaHcmee.

[lepnenukynspHocTh MNpsMOM M MIOCKOCTH. OpTOroHaJbHOE MPOEKTHUPOBAHUE.
Haxnonnsle u npoekuuu. Teopema o Tpex nepneHauKymIsapax.

Buoet  mempasopos. Opmoyenmpuueckuii  mempa’op, KAPKACHbIUL — mempasaop,
pasnocpanusiii mempal’op. Ipamoyzonvheiii mempasdp. Meduanvl u bumeouanvl mempasopa.

Jlocmpaueanue mempasopa 0o napaineienuneoaq.

PaccrosHust Mexny ¢urypamu B mpocTtpaHcTBe. OOmMI NEpneHAUKYIsp JBYX
CKPEIINBAIOIINXCS TPSIMBbIX.

VYrasl B mpoctpaHcTBe. llepneHauKyaspHble MIOCKOCTU. [110wads opmo2oHanbHol
npoexyuu. Ilepnenouxynapnoe ceuenue npusmvl. Tpexepannviti U MHO202PAHHBIL V2Ol
Ceoiicmea nnockux yenoé muozozpanno2o yena. Ceolicmeéa NIOCKUX U O8YSPAHHLIX Y208
mpexzpanno2o yana. Teopemvl KOCUHYCOG U CUHYCO8 O MPEXePaHHO20 Yeld.

Bunel MHororpaHHukoB. Pazgepmku mHozoepannuka. Kpamuaiiwue nymu Ha
NOBEPXHOCU MHO202PAHHUKA.

Teopema Ounepa. llpaBUiIbHbIE MHOTOTPAaHHUKHU. [[80UCMEEHHOCb NPAGUNLHBIX
MHO202PAHHUKOB.

IIpuzma.  Ilapamnenenunen.  CpoiictBa  mapamienenunena.  IIpsimMoyrosbHbIi
napasienenunen. Hak1oHHbIE TPU3MBIL.

IIupamuna. Buasl nupamui. ONeMEHThl NpaBuiabHOW mnupamuibl. [lupamunasr c
PaBHOHAKJIIOHEHHBIMU peOpaMH U IpaHsMHU, UX OCHOBHBIE CBOMCTBA.

[Inomaay noBepxXHOCTEN MHOTOTPAHHHUKOB.



Tena BpamieHus: MUIMHAP, KOHYC, map U cepa. CedeHus MUIMHIPA, KOHYCa U MIapa.
[[TapoBoii cerMeHT, MapoBOM CIOM, MAPOBOM CEKTOP (KOHYC).

YcedeHHas TUpaMu/ia U YCEUCHHBIN KOHYC.

Onemenmul cghepuueckou ceomempuu. Konuueckue ceuenust.

KacatenpHble mpsiMble M TUIOCKOCTH. Brimcanneie u onucannble cdepsl. Kacarowuecs
cghepvi. Kombunayuu men spawjenus.

BekTtopsl u koopauHatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpAa HAa YHCIO. YTOI
Mex 1y BekTopaMu. CKalsipHOE IPOU3BE/ICHUE.

VYpaBuenue miockoctd. DopMyna pacCcTOSHUS MEXKIY TOUYKAMH. YpaBHEHUE CQEpBI.
@opmyna paccmoanus om mouku 00 niockocmu. Cnocodwvl 3a0aHus NPAMOU YpasHeHUsMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ HOMOWDBIO BEKMOPO8 U MEMOOOM
KOOpOUuHam. JeMeHmbl 2e0Mempuu Macc.

[Tonsatue oObema. OOBeMBbl MHOrOrpaHHUKOB. OOBEMBI TeN BpameHUs. AKcuombl
obvema. Bvleoo opmyn 06vemos npsamoyeoibHo20 napajienenuneod, npumvl U NUPAMUObL.
Dopmynvl 0118 HaxoxicOeHusi obvema mempas’opa. Teopemvl 06 OMHOWEHUSAX 00BEMOB.

Ipunooscenuss unmezpana K 6bIMUCIEHUID 00HEMO8 U NO8epPXHOCHEN mell 8PaleHUs.
Inowaow cgepuueckoeo nosca. Odbvem waposozo cnos. Ilpumenenue 06vemos npu peuieHuu
3a0au.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomanb moBepXHOCTH LHMJIMH]IPA U KOHYCA.

KoMOuHanmm MHOTOTpaHHUKOB U TEJ BPAIICHUSI.

[Tomobue B mpoctpancTBe. OTHOLIEHHE OO0BEMOB U IUIOMIAJEH MOBEPXHOCTEH
oTI00HBIX uryp.

Hsuoicenuss 6 npocmpancmee: napaiebHblil  NEPEHOC,  CUMMEMPUS  OMHOCUMETLHO
NAOCKOCMU, YEHMPATIbHAS CUMMEMPUS], HOBOPOM OMHOCUMENLHO NPSIMOIL.

Ilpeobpazosanue nooobus, comomemus. Pewenue 3a0au Ha nioCKOCmMu ¢
UCNONIL30BAHUEM CIMEPEOMEMPUYECKUX MEMOOOS.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOpHsi rpadoB 1 KOMOMHATOPHKA

IToBropenue. Mcnonb3oBanue Tabnauil M JauarpamMM JUis OpPEACTABICHUS JaHHBIX.
Pemenne 3amau Ha MpuUMEHEHUE OMMCATEIbHBIX XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPETHUX,
HauOOJIBIIEr0 U HAUMEHBILEro 3HaueHHs, pa3Maxa, JUCIEPCUHM U CTAaHAAPTHOTO OTKIOHEHHS.
Bolunicnenue 4actoT M BepOATHOCTEM COOBITHMH. BbruncieHue BeposSTHOCTEH B OMbBITaX ¢
PaBHOBO3MOXHBIMH  3JIEMEHTApHBIMH  HMcxofaMmu.  Mcmonb3oBaHue ~ KOMOMHATOPHKH.
Borunicnenue BepoATHOCTEM He3aBUCHMBIX coObITHMH. Mcnonb3oBaHue (GOpMysbl CIOKEHUs
BEPOSATHOCTEH, uarpamm Diiepa, epeBa BeposaTHocTel, popmyisl bepHym.

Beposmnocmnoe npocmpancmeo. Akcuomvt meopuu 6eposimHocmell.

YcnoBHas BepoATHOCTh. IIpaBuio yMHOXeHUs BeposTHOCTeW. PopMyna IOJHOU
BeposaTHocTH. Dopmyna baiteca.

JIMCKpeTHbIE ciydailHble BEIMYMHBI U pacnpezeseHus. COBMECTHBIE paclpeacieHusl.
Pacnipenenenrie cyMMbI M IPOU3BEICHUSI HE3aBUCHMBIX CIyYalHBIX BEJIMYMH. MaTemaTudeckoe
OKMJAHWE U AMCIEPCHs CIy4alHOW BEIWYMHBL. MaTemMaTH4ecKoe OXUIAaHUE U JIUCIEpCUs
CYMMBI CITy4ailHbIX BEJIUYHH.

bunapnas ciydaiiHas BeinuuuHa, pacnpeneneHue bepHymun.  I'eomerpuueckoe
pacnpeznenenue. bUHOMHManbHOE pacHpelelcHue W €ro CBOMCTBA. [ unepzeeomempuueckoe
pacnpeodenenue u e2o C0UCMEA.

HenpepbiBHble  ciydaiiHbie  BenuuuHBL.  [MOTHOCTH  BeposTHOCTH.  DyHKUHS
pacupeneneHus. PaBHOMEpHOE pacnpeencHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpeznenenue. OyHKIusS
Jlanmmaca. IlapameTrpbl HOpMmanbHOro pacnpeneneHus. I[IpuMepsl Ciay4allHBIX  BEJIW4YMH,



MOTYMHEHHBIX HOPMAIILHOMY 3aKOHY (TIOTPEITHOCTh U3MEPEHUH, pOCT uenoBeka). [leumpanvras
npeoenvbHas meopema.

Hepagencmeso Yedviuesa. Teopema Yeoviuesa u meopema bBepnynnu. 3axon 6orvuiux
yucen. Boibopounviii memoo uzmepenus eepoamuocmeti. Ponv 3akona donvuiux yucen 6 Hayke,
npupoode u obuecmse.

Koapuanus aByx cinydailHeix BenuuuH. [loHsitue o koadduuueHTe KOppemnsiuu.
CoBMmecTHBIE HAOMIOJCHHUA JIBYX CIyY4allHBIX BENWYHMH. Bwibopounwiii Ko uyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas ecunomesa. Cmamucmuxka Kpumepus U ee YPO8eHb 3HAYUMOCMIU.
IIposepka npocmertiwiux eunomes. Imnupuyeckue pacnpeoeieHus U Ux ces3b ¢ meopemuiecKkumu
pacnpeodenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmesuii. HnvekmusHvle U CIOPHEKMUBHBIE COOMBEMCMBUSL.
buexyuu. /{luckpemnas nenpepvignocme. llpunyun [Jupuxie.

Koouposanue. Jleouunas 3anuce.

OcnosHvle nowsmus meopuu 2epagos. [lepesvs. Jlsouunoe Oepeso. CaasHocmb.
Komnonenmsi cesazsnocmu. Ilymu na epaghe. Diineposst u I amunomonogvl nymiu.

Mecmo yueonoii Oucyuniunul 8 yueOHOM niane

B cootBerctBHe ¢ YII quctumauna [1J].1 MaTtemaTtuka paccuntana Ha 261 gac B roa: 3049 —
JEKIMH, YPOKH, 49 — mpakTHUeckue 3ausatus; 219 4 — camocrositensHas pabora

I[lnanupyemble pe3y/bTaThbl 00yUeHUsI

I/I3yquI/Ie MaTeMaTUKH 0OeCIIeunBaeT JOCTHIKCHHUC O6y‘~IaIOH_II/IMI/IC$I CJICAYIOMUX
PE3yJIbTATOB:

JIMYHOCTHBIX:

e c(hOpMHUPOBAHHOCTh NPEACTABICHUNH O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3bIKE HAYKH,
CPEICTBE MOJEIUPOBAHMS SIBJICHUN U MIPOLIECCOB, UAEAX U METOAAX MaTEMATHKY;

e [IOHMMaHWE 3HAUYMMOCTH  MaTeMaTMKUd Uil  Hay4dHO-TEXHHYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOILIEHUS K MaTeMaTUKE KaK K YacTH OO0IEeYeIOBEYECKOW KYIbTYpPbl
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHS MAaTEMATUKH, YBOJIIOLIMEN MAaTEMaTUUECKUX UIIEH;

® pa3BUTHUE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, allTOPUTMHUECKOMN
KYyJIbTYpbl, KPUTHYHOCTH MBILIUIEHUS HAa YpOBHE, HeoOXonuMoMm s Oynymien
npodecCHOHATBLHOM 1eATeNbHOCTH, VI POI0JIKEHNsT 00pa30BaHMs U caMOO0pa30BaHMS;

e OBJAJICHHE MaTEeMaTMYECKMMM 3HAHUSAMH M YMEHHUSMHU, HEOOXOJUMBIMU B TOBCEIHEBHOMN
JKU3HU, JUISI OCBOEHHS CMEKHBIX €CTECTBEHHO-HAY4YHBIX JUCHUIUIMH W AWCLUILUIMH
npo(hecCHOHANBHOrO MMKIA, U MOJTY4eHHs] OO0pa3oBaHMS B 00JIACTAX, HE TPEOYOLIMX
yri1yOJI€HHON MaTeMaTH4ecKoi MOJArOTOBKH;

® TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHMIO, B TOM 4YHCIE CamM00Opa3OBaHHUIO, Ha
MPOTSKEHUH BCEU KU3HU,

e CO3HaTeNbHOE OTHOLIEHWE K HENpPephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIEUIHON
npodecCHOHATBLHON U 00IIECTBEHHOM /1€ TEIbHOCTH;

® TOTOBHOCTb U CIOCOOHOCTh K CAMOCTOSTEIBbHOM TBOPUYECKONM M OTBETCTBEHHOI
JeSITEIbHOCTH;

® TOTOBHOCTb K KOJUIGKTUBHOW paloTe, COTPYIHHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTeNbHON, OOLIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIeI0BaTeIbCKONW, MPOEKTHOH U
JIPYTUX BUAAX AESITEIbHOCTH;

® OTHOIIEHHE K MPO(EeCCHOHANTBHON NEATENPHOCTH KaK BO3MOXKHOCTH YYaCTHsl B PELICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;



MeETalpeaAMETHBIX

YMEHHME CAMOCTOATEIbHO OIPENEIsATh LEJIU JEATEIIbHOCTM M COCTaBJIATh  IUIAHBI
NeSITeIbHOCTH;

CaMOCTOSITENIbHO ~ OCYIECTBIATh, KOHTPOJIMPOBATb M KOPPEKTUPOBATH JEATEIBHOCTD;
UCIIOJIb30BaTh BCE BO3MOXKHBIE pECYpPChl JJIsl JIOCTM)KEHHS IIOCTaBIEHHBIX LElNed U
peanu3alyy IIaHOB JesTeIbHOCTH;

BbIOMpATh YCIEIIHbIE CTPATETUN B PA3JIMYHBIX CUTYaLUIX;

YMEHUE TPOAYKTUBHO OOMIAThCSI W B3aWMOJICHCTBOBAaTH B IPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh MO3UIUH JPYTUX YYAaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
paspematb KOH()IUKTHI;

BJIaJICHNEC HABBIKAMU  II03HABATENBHOW, Y4eOHO-MCCIENOBATEIbCKOW W  MPOEKTHOU
JeSITeIbHOCTH, HaBBIKAMU pa3perieH st mpooiiem;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOAOB PELICHMs MPAKTHYECKUX
3ajay, IPUMEHEHUIO Pa3IMYHBIX METOJI0B IO3HAHUS;

FOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSTEIbHOM HH(POPMAIMOHHO-II03HABATEIbHOU
NeSITeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTUPOBAThCSA B PA3IMUHBIX UCTOYHMKAX MH(OpMaLUH,
KPUTUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(MOPMAIHMIO, TOIYYaeMyI0 W3 Pa3IMnYHBIX
UCTOYHUKOB,;

BJIQ/ICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, JJIOTUYHO M TOYHO HM3J1araTh CBOIO TOYKY
3pEeHus, UCIOJIb30BaTh aJIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

BJIaJICHHE HABbIKAMH IIO3HABATEJIbHOM pedieKCHN KaK OCO3HAHMsI COBEpIIAeMbIX JIEHCTBUN U
MBICIIUTENIBHBIX IPOLIECCOB, MX pe3yJbTaTOB M OCHOBaHMN, TIPaHUI] CBOETrO0 3HAHUS U
HE3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJIs UX TOCTUKEHUS;
LEJICYCTPEMJIEHHOCTh B MOMCKAX M NPHUHITUU PELICHUH, cOOOPa3sUTEIbHOCTh U HWHTYUIUS,
Pa3BUTOCTh POCTPAHCTBEHHBIX MPEICTaBICHUM;

CIIOCOOHOCTBH BOCIIPUHUMATh KPACOTY U TapPMOHHUIO MUPA;

NMpEeaAMETHBIX

c(OpMUPOBAHHOCTH MPEACTABIECHUI O MaTeMaTUKE KaK 4YaCTU MUPOBOM KYJIbTYphl U MECTE
MaTeMaTUKU B COBPEMEHHOM LMBHJINM3ALMU, CIIOCO0AX ONMUCAHUS SIBICHUN peaJbHOro MUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpMUPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaTUYECKUX MOHATHIX KaK Ba)KHEHIINX
MaTE€MaTUYeCKNX MOJEIAX, MO3BOJLIIONIMX ONMCHIBATH M M3y4aTh pa3HbIE IIPOLECCHl U
SBJICHUS;

ITOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOIO TIOCTPOCHMSI MAaTEMAaTHYECKUX TEOPUIL;
BIIQJICHUE METOJAaMM J0KA3aTEeIbCTB U AJITOPUTMOB PELICHUs, YMEHUE UX IPHUMEHATH,
IIPOBOJUTH JJOKA3aTEIIbHbBIE PACCYKICHUSA B XO/I€ PEIICHU 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMM [PHEMAMM pPELICHUS PALMOHAIBHBIX W HpPpalUOHAIbHBIX,
MTOKa3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CHUCTEM;
UCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM 4YHUCJIE IS IIOMCKA IIyTH
pELICHUS U WUTIOCTPALUK PELICHUS YPABHEHHI U HEPABEHCTB;

c(OPMHPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOrO aHAM3a U
UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIMI, UCIIONb30BaHNE
MTOJIYYEHHBIX 3HAHUM /U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BIIQJICHUE OCHOBHBIMHU IIOHATHAMH O IUIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBAX;

c(OpMUPOBAHHOCTh YMEHHUSI paclo3HaBaThb TIeoMeTpuueckue (UIypsl Ha uepTexkax,
MOJIEIIIX U B PEAIBHOM MHPE;

NpPUMEHEHHE H3YYCHHBIX CBOMCTB TreomeTpuueckux ¢uryp u ¢Gopmyn s perieHus
T€OMETPUYECKHX 3a/1a4 U 33]1a4 C PAKTUYECKUM COJICpKAHUEM;



e c(hOpMHUPOBAHHOCTD IMPEJCTABICHUI O Mpolleccax M SIBICHHUIX, UMEIOIIUX BEPOSATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIEMEHTApPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOJUThb U OIICHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XaPAKTEPUCTUKU CIIyYailHbIX BEJITUYMH;

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 PAlMOHAJBHBIMH YHCIAMH 3HAUCHHUS IEJIBIX CTENeHEH
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 TIPH PEIICHHUH 33124 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;

- NPUBOJIUTH HECKOJBKO TMPHUMEPOB KOPHEH MPOCTEHIIEr0 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 YPABHCHUH MNpPU PEUICHHH HECIOKHBIX
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, HYIH (YHKIHH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
BO3PaCTaHHE Ha YMCIOBOM IPOMEXKYTKE, YObIBAHME Ha YMCIOBOM NPOMEXKYTKE, Hauboupliee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, IEPHOANUYECKas PYHKIUS, IEPHO;

- onepupoBaTh Ha 0a30BOM YpOBHE IIOHATHSAMM: CTENEHHas, Jorapupmuueckas u
nokaszaresabHas (yHKIMU, TPUTOHOMETPUUECKUE (PYHKIIH;

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

- COOTHOCHUTH I'papUKM >JIEMEHTapHBIX (DYHKIMH: CTEleHHOH, JorapupMuU4eckoil u
IOKa3aTeabHON (YHKUMH, TPUTOHOMETpUYECKMX (YHKIMHA C QopMyliaMu, KOTOPBIMH OHHU
3aJ1aHbl;

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

- OIpeNIeNIATh 110 IpapuKy CBONCTBA GYHKUUHU (HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEKYTKM MOHOTOHHOCTH, HauOOJIbIINE U HAUMEHbIIINE 3HAYeHUS U T.I1.);

- CTPOUTH O3CKHM3 Tpaduka (QYHKIUH, YJOBIETBOPSIOMIEH TNpHBEIEHHOMY HaOOpy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUU JPYTUX IPEIMETOB!

- ompeneNaTh 1O TpadHuKaM CBOMCTBa pEATbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HamOopIINEe ¥ HAMMEHBIINE 3HAYCHUS, IIPOMEKYTKH BO3PACTaHUS U yOBIBaHUS, TPOMEXKYTKH
3HAKOIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CHTYalUH.

Inemenmol MamemamuuecKko20 aHanu3a

- OnepupoBarh Ha 0a30BOM YypOBHE MOHSATHSAMH: MPOU3BOJHAS (PYHKIHMU B TOUKE,
KacaTenbHas K rpa@uky QpyHKINU, TPOU3BOAHAS (PYHKLINU;

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

- pemiaTh HECIOXKHBIE 33Jayd  HAa IPUMEHEHHE CBA3M MEXIY IPOMEXYTKaMU
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMa (QYHKIUH, C OJHOW CTOPOHBI, U TNPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (PYHKIIUHN — C IPYTOM.

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MIPEIMETOB:

- MOJIb3ysiCh TI'padUMKaMH, CpPaBHHUBATh CKOPOCTH BO3pacTaHus (pocra, MOBBILICHUS,
YBEJIMYEHUSI U T.NI.) WIM CKOPOCTH YObIBaHMA (MaJeHMs, CHUKEHUS, YMEHbLICHMS U T.II.)
BEJIMYUH B PEAIBHBIX MPOLECCaX;

- COOTHOCHUTh TpaMKM pealbHBIX IMPOLECCOB M 3aBUCHUMOCTEH C UX OINUCAHMSIMHU,
BKJIIOUYAIOLIUMU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (ObICTPBIN pOCT, IUIABHOE MOHMWKEHHE 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 CmamucmuKa, 102UKa U KOMOUHAMOPUKA

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

— OTIEPUPOBATh TOHATUSMHU: YaCTOTAa W BEPOSTHOCTH COOBITUS, CIIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMU DJIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISTH BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUETa YKCiIa UCXOJI0B.

B moBcenHeBHOM KU3HU U IPU U3YUEHUH APYTHX MPEAMETOB:



- OIICHUBATh M CPAaBHUBATh B MPOCTHIX CIy4asX BEPOSTHOCTU COOBITUH B peabHOM
JKHU3HH;
- YUTaTh, COIOCTAaBISATh, CpPaBHUBATh, HWHTEPHPETUPOBATH B TMPOCTHIX 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 PEUICHUS 3a/1a4u WH(OPMAITUIO, TPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aITMCH, CXeM, TaOJIUII, AuarpaMmm, rpaduKoB, pUCYHKOB;
— JIeHCTBOBATH [0 AITOPUTMY, COJIEPKAIIEMYCSI B YCIIOBUU 3a/1a4u;
—  HCIIOJIB30BaTh JJOTUYECKUE PACCYKICHHUS MPU PEIICHUH 3a1a4H;
— paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMH, BHIOUPAs U3 BCe MHPOPMAIIUH, TaHHBIC,
HEOOXOUMBIC ISl PEIICHUS 3a1a4H;
—  OCYIIECTBIISATh HECTIOKHBIN MEepedOp BO3ZMOKHBIX PEIICHHM, BRIOUPAsk U3 HUX ONTHMAIbHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,
— aHATM3HUPOBATh U UHTEPIPETUPOBATH MOTYUCHHBIE PEIICHHS B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMpATH pelIeHHs], He TPOTUBOPEUAIIUE KOHTEKCTY;
— pemiarth 3a7a4M Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH ) U HA BBIYUCIICHUE
CJIOXKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPEJAUTOB U UIOTEK.
B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:
peuiaTh HECIOXKHBIE MPAKTUYECKUE 33/1a4l, BO3HUKAIOUIUE B CUTYAIMSIX MIOBCETHEBHOM
JKU3HH.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YpOBHE THOHATHSMM: TOYKa, MpsMas, IJIOCKOCTh B
IIPOCTPAHCTBE, NapaIEIbHOCTD U NEPIEHANKYIIPHOCTD IPSAMBIX U INIOCKOCTEM;

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

- n300pakaTh M3ydyaeMble (UTYpbl OT PYKH U C NPUMEHEHUEM IPOCTHIX 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;

- NpUMEHTh TeopeMy Iludaropa mpu BBIYUCIEHUU 3JIEMEHTOB CTEPEOMETPUUYECKUX
$uryp;

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

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

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTHX ITPEIMETOB:

- COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TMOHATHS W (akThl C peaTbHbIMU
KU3HEHHBIMU O0BEKTaMU U CUTYaIUsIMHU;

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

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

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



OLIEHUBATh (POPMY MPABUIBLHOIO MHOTOTPAHHUKA MOCJE CIUJIOB, CPE30B U T.II. (ONpPEAesATh
KOJINYECTBO BEPILUH, peOep U IpaHell MOITy4E€HHBIX MHOTOTPAaHHUKOB).

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 ananusza

Dnemenmol meopunu MHOHCECH8 U MAMEMAMUYECKOIL 102UKU

— CB000OHO OTIEpPUPOBATH MOHITHSIMI: KOHEYHOE MHOKECTBO, IJIEMEHT MHOKECTBA,
MTOJIMHOYKECTBO, IIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW TPSMOM, OTPE30K, HHTEPBAJI, IOJIYHHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTON
TOYKOMU, TpaduIecKOe MPEICTABICHUE MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPHUCTUICCKUM CBOMCTBOM;

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

—  TIPOBEPSITHh MPUHAIIC)KHOCTH JIEMEHTA MHOXKECTBY;

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

— TPOBOJHUTH JOKA3aTEIIbHBIC PACCYXKICHUS JUIS 0OOCHOBAHMSI HCTUHHOCTH YTBEPIKICHUN.

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 CHTYAIlUsIX IMOBCEAHCBHOW JKU3HU, 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 TAHHBIC PCAJIbHBIX BEJIWNYHH 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 OnIepupOBaTh MOHATUSAMU: YPaBHEHHE, HEPABEHCTBO, PABHOCWIBHBIE YPaBHEHUS U
HEPABEHCTBA, YPABHEHUE, SBIISIOIIECECS CIEICTBUEM APYTrOro ypaBHEHUS, YPABHCHMUS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs yPaBHEHUH;

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

OBJIa/IETh OCHOBHBIMH THITAMU TI0KA3aTEIbHBIX, JIOTApU(PMUUECKUX, UPPALMOHATIBHBIX,
CTENEHHbIX YPAaBHEHUN U HEPABEHCTB M CTaHJAPTHBIMU METO/IaMU UX PEIICHUN U IPUMEHSATh
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
YPAaBHEHUI U YMETb UX JJOKa3bIBaTh;

BJIa/IETh METOJIaMU PELICHUS YPAaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BIOMPATh METO.T
pelieHns 1 000CHOBBIBAaTh CBOW BHIOOD;

UCIOJIb30BaTh METOJl UHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YHUCIIE IPOOHO-
palMOHANBHBIX U BKJIIOYAIOLIMX B €01 UPPALlMOHAJIbHBIE BBIPAyKEHMUS;

peuarh anredpandeckue ypaBHEHUs] 1 HEpaBEHCTBA U UX CUCTEMBI C TapaMeTpamMu
anredpanvyeckuM U rpapuuecKuM MeToamMu;

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300paxkaThb MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YpaBHEHUSMHU, HEPABEHCTBAMHU U MX
CUCTEMAaMHU;

CBOOO/THO UCIIOJIb30BaTh TOKJECTBEHHbIE PEOOPa30BaHMsI TP PELLICHUN YPaBHEHUH U
CUCTEM YpaBHEHUN

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

COCTaBJIATh U PEIIATh YPABHEHNUs, HEPABEHCTBA, MX CUCTEMBI IIPU PEIIECHUU 3a1a4 APYTUX
y4eOHBIX TPEAMETOB;

BBITNIOJIHATH OLEHKY MPaBI0N0 00U pe3yabTaTOB, OJYyYaeMbIX MPU PELIEHUH Pa3IuYHbIX
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 CHCTEMY, OMHCHIBAIOILINE PEaTIbHYIO0 CUTYAIIHUIO
WM NIPUKJIAHYIO 337a4y, UHTEPIPETUPOBATh NIOJIYyYEHHBIE PE3YJIbTATHI;

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

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



MIPOMEXYTKe, yObIBaHUE HAa YUCIOBOM MIPOMEKYTKE, HAanOOJIbIIIee M HAMMEHbIIIEEe 3HAYCHNE
(GYHKIMU Ha YMCIIOBOM NIPOMEXYTKE, epuondeckas (yHKIUA, IEpUO], YETHAS U HEYeTHas
(GyHKIMU; yMETh IPUMEHATh 3TH MOHATHS [IPU PELICHUN 33/1a4;

BJIaJI€Th OHATHEM CTENIeHHasl QYHKIUSA; CTPOUTH €€ rpaMK U YMETh IPUMEHATh CBOMCTBA
CTETIeHHON (PYHKLIMU MPH PEIICHUH 33124,

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

BJIQJICTh MOHATHEM JorapudMuueckas QyHKIHS; CTPOUTD ee rpaduK U yMETh IPUMEHSATh
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 00paTHAs (HYHKIHS; IPUMEHSATH 3TO MOHATHE MPH PEIICHUH 33a4;
MPUMEHSATH MIPH PELICHUH 331a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUNYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIMII;

BJIQJICTh MOHATUSMH YMCIIOBAsI TOCIEI0BATEILHOCTD, apu(hMEeTHIECKast 1 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 U 3aBUCUMOCTEH (HanOoJIbIINe M HAUMEHbIINE 3HaYeHNU,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuoi u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPENIeNIATH 1O TparKaM MPOCTEHIITNE XapaKTEPUCTHKH MTEPUOANIECKHUX 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
MIPUMEHSITh €r0 IPU PEIIeHUN 3a/ay;

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: IPOU3BOHAS (PYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKIINY;
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 MTOHATHEM KacaTelbHas K rpaduKy QYHKIIMHM U YMETh IPUMEHSTh €r0 MPHU pelIeHuN
3ajady;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbIH HHTETPal;

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

B nosceounesnoii scuznu u npu uzyuyeHuu 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 33a7a4d, BEIOUPATh ONTUMAILHBIN METO/I PEeIICHUS 3aa9H,
paccMaTrpuBas pa3jInyHble METOBI;

— CTPOMTb MOJEJIb PELIEHUS 3a7auH, IPOBOIUTH J0Ka3aTeIbHbIE PACCYKIECHUS IIPU PELICHUN
3a/1a4y;

— pewiathb 3a/1a4yu, Tpedyrolue nepedopa BApuaHTOB, MPOBEPKHU YCIOBHIL, BEIOOpA
ONTUMAJILHOT'O PE3yJIbTaTa;

— aHAJIU3HMPOBATh U UHTEPIIPETUPOBATH OJTYUEHHbIE PELIEHHS B KOHTEKCTE yCIOBHS 3a1a4H,
BBIOMPATH PEIICHUs, HE IPOTUBOPEYAIe KOHTEKCTY;

— TEepeBOAMTH MPH PELICHUHU 33a4l HH(OPMALIUIO U3 OAHON (OPMBI 3aIKCH B JPYTYIO,
UCIOJIB3YS MPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, TpaUKHU, TUarPaMMBI.

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

pemarh NpakTUYECKUE 3a/1a4i U 3a1a4M U3 JPYTUX [IPEIMETOB

T'eomempus

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

—  CaMOCTOSTEILHO (POPMYITHPOBATH ONPEACTICHUS T€OMETPUICCKHUX (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 CIy4asiX KIaCCUPUKAIMIO 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
pEeIIEHHsI HE CIIEAYET SIBHO U3 YCIOBHS, BBIIIOJIHATH HEOOXOAMMBIC JUIsl PELICHHUS 33729
JIOTIOJTHATEIBHBIC TIOCTPOCHUS, MCCIIEA0BATH BO3MOKHOCTh IIPUMEHEHHS TEOpeM U (OpMYIT
JUISL peICHUs 3a71ay;

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUYCCKHUE YTBEPKICHHUS,

—  BJIAJICTh OHATUSMHU CTEPEOMETPHUU: TIPU3Ma, MapaJlIeNICITUIIe, THPAMHJIA, 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/a 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 MapajiebHOe MPOSKTHPOBAHUE sl U300paskeHus 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 OHATHUSMH PACCTOSTHUE MEXKIY (PUTYypaMH B TIPOCTPAHCTBE, OOIIHUN TIEPIICHIUKYIISP
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 MEXAY TIIOCKOCTSIMH, IEPIICHIUKYISIPHBIE
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 TUPAMUJA, BUIBI TUPAMUJ, HJIEMEHTHI IPABUIBHON MHPAMUIBI 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
pelIeHNH 3a]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;

— HMETh MPEJICTABICHUS O BIIMCAHHBIX U ONMMCAHHBIX Chepax 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 IIPUMECHSITh UX TIPU PEIICHUH 3a1a4;

— 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 TUIOIa/Iel TOBEpXHOCTEN MOTOOHBIX (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

MOJIyYCHHBIC MOJICIIA M HHTEPIIPETUPOBATH PE3yIIbTaT.

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, (HOPMYITY paCCTOSTHUS MEXKy 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 PAa3BUTHU 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 XapaKTepH30BaTh KpacoTy U
COBEPIIEHCTBO OKPYKAIOIIEro MUpa ¥ NPOU3BECHUI UCKYCCTBA;

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

— TI0Jb30BATHCS MPUKIIAJAHBIMU MPOrpaMMaMH M IPOrpaMMaMi CUMBOJIBHBIX BBIYMCICHUN IS
HCCIIEZIOBAaHUS] MaTEMaTUYECKHX OOBEKTOB.

OoOvyyaromuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u GbIPAIICCHUA



— ormepupoBath ~ Ha  0a30BOM  ypOBHE  MOHATUSMH:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAsi OKPY)KHOCTb, TpaJlyCHasi Mepa yriia, BeJIHUMHA YyTJia, 33JJAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKOH OKPYKHOCTH, CUHYC, KOCHHYC, TAHI€HC M KOTAQHTCHC YIJIOB, MMEIOIINX
MPOU3BOJILHYIO BEJINYHHY,

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

- BBINIOJIHATh HECJIOXKHBIE TPEOOPa3OBaHMs YHUCIOBBIX BBIPAXKCHUH, COACPIKAIIAX
CTETICHH YHCell, JIN0O0 KOPHU U3 YKCE, THOO0 Torapru(Mbl YHCET;

- CpaBHUBATh PAIIMOHAIIBLHBIE YHCIIAa MEXKTY COOOiA;

- OLICHMBAaTh M CPaBHMBaTh C PAIlMOHAJIbHBIMU YHCJIAMH 3HAUCHHS LIEJBIX CTEICHEH
Yrces, KOPHEH HaTypallbHOM CTETICHU M3 YUCEII, JJOrapu(pMOB YHCEN B IPOCTHIX CIIydasx;

— OLICHMBATh 3HAKU CUHYCA, KOCHHYCA, TAHI'CHCA, KOTAHT'€HCA KOHKPETHBIX YIJIOB,;

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX YICOHBIX MIPEIMETOB:

- BBITIOJIHSITh BBIYMCIICHHS TIPU PEIICHUH 3314 IIPAKTHYECKOTO XapaKTepa;

- BBINOJIHATh TIPAKTUYECKHE pacyeThl C KCIOJB30BaHUEM IIPH HEOOXOJUMOCTH
CIPaBOYHBIX MATEPHATIOB M BEIYHCIUTEIILHBIX YCTPOWCTB;

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

- UCIIOJIB30BAaTh METOJbl OKPYIJICHHS, NPUOIMKCHUS ¥ TPHKHIKA TPU PEHICHUU
NPAKTHYECKHUX 3324 MIOBCEIHEBHON JKU3HHU.

Ypasnenus u nepasencmea

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

- UCIIOJIb30BAaTh METOJbl PELICHUS YPAaBHEHWI: NPUBEIACHHE K BHJIY «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 KOpHEN YpaBHEHHMM WM PELIEHUIl HEPAaBEHCTB B COOTBETCTBHM 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 JPYruX y4eOHBIX 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 MPaBA0NoJ001e B KOHTEKCTE 3aJaHHOM pealbHON CUTYyalluu
WU TIPUKIJIATHOM 3a/1a4H.

Dyukyuu

- OnepupoBaTh MOHATHUSAMH: 3aBUCUMOCTh BEJTMYMH, (DYHKIMS, apryMEHT W 3HaueHUE
GbyHKIMKM, 00NacTh OMpENeNeHUss M MHOXKECTBO 3HAYeHMH (QYHKIMH, Tpa@HUK 3aBUCHUMOCTH,
rpaduk GYHKUIUHU, HYIH (QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAHNUE HA YHUCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HAaUMEHbllee 3HaYeHHe
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (GyHKIUs, IEpUoj, YeTHas U HedeTHas
byHKIUY;

- OTIepUPOBATh MOHATUSAMU: CTENEHHAas, Jorapudmuueckas 1 rmokasareiabHas QyHKIUY,
TPUTOHOMETpUUYECKHE (DYHKIUH;

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

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;



— ONHUCHIBaTh TO TpaduKy M B MPOCTEHIIUX ciaydasx 1o (opmyne MOBEIACHHUE U
cBoMcTBa (DYHKIMH, HAXOAUTH 1O rpaduKy HYHKIIMU HAMOOBIINE U HANMEHBIIINE 3HAYCHUS;

— CTPOUTH 3CKHU3 Tpaduka (QYHKIUH, YJOBICTBOPSIOMIEH TpHBEIeHHOMY HabOpy
ycIoBHUNA (IPOMEXYTKH BO3pacTaHUs/yObIBaHUs, 3HaUCHHE (PYHKIIMH B 33aHHOM TOUYKE, TOYKU
9KCTPEMYMOB, HYJIM QYHKIUH U T.1.);

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

B noBcenHeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— ONpeNeNATh Mo TrpadukaM W HUCHOIB30BATh Ui PEIICHHS NPUKIATHBIX 33134
CBOWCTBA pEAbHBIX IPOLECCOB M 3aBUCHUMOCTEH (HAaMOONbIINE W HAWMEHBIIWE 3HAYCHHS,
MIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS QYHKIIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA U T.11.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALIUH;

-ONpEeeNATh MO TpauKaM MPOCTEUIINE XAPAKTEPUCTHKH TMEPHOANYECKHX IPOILIECCOB 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
(GyHKIMH, TPOU3BOIHAS (QYHKIUY;

- BBIUUCIIATh  NPOU3BOAHYIO  OJIHOWIEHA, MHOIOWIEHa, KBaJApPaTHOTO  KOPHS,
POM3BOJIHYIO CYyMMBI (DYHKITHIA;

- BBIUUCIIATh MPOU3BO/HBIE 3JEMEHTapHBIX (DYHKIMH M MX KOMOMHAIUM, MCIIONB3Ys
CIPaBOYHBIC MATEPUAIbI;

- UCCIIE0oBaTh B MPOCTEUIIUX ciay4yasX (QYHKIMM Ha MOHOTOHHOCTb, HAaxOJUTh
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 OMOIOrUH, (PU3UKU, XUMHM, SKOHOMHUKH U JAPYIHX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

- UHTEPIPETUPOBATH MOTYYEHHBIE PE3YIIbTATHI.

Teopus eepoamnocmeii u cmamucmuka, 102UKa U KOMOUHAMOPUKA

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

- OTIEPUPOBATh TOHATUSMHU: YaCTOTa W BEPOSTHOCTH COOBITHSA, CIIy4alHBIH BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

- 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 METOIBI TPEICTABICHHS 1 00PaOOTKH TaHHBIX;

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 YHCJIE 33/1a4U MOBBIILIEHHON 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 PE3yJIbTaTa;



— aHaIM3MPOBATH M UHTEPIPETUPOBATH PE3Y/IbTAThl B KOHTEKCTE YCIOBHS 3a/1a41, BBIOHMPAThH
pelIeHus], He MPOTHBOpeYaIe KOHTEKCTY;

— TEepPEeBOAMTH NPU PELICHUH 33/1a4H HHPOPMALIHIO U3 OJTHON (OPMBI B IPYTYIO, HCIIOIB3YS
IpU HEOOXOAMMOCTH CXEMBbI, TAOIHIIBI, TpaduKU, TUarpaMMbl,

B noseceonesHoll dcusHu u npu U3yHeHuu Opyeux npeomemos:

— 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;

- IIPUMEHSATH JJIs pelleHus 3aa4 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 CEUEHUSI MHOTOTPAHHUKOB;

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

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

- OIMCHIBATh B3aUMHOE PACIOI0KEHUE MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;
(opMyIMpOBaTH CBOWCTBA U IPU3HAKU (DUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;
BJIQJIETh CTAaHIAPTHOM KiaccuUKanuel NpOCTPAaHCTBEHHBIX (GUryp (MHpaMuibl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaX0/JUTh 00BbEMBI U IJIOLIAM MOBEPXHOCTEH IeOMETPUYECKUX 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 odsacteil 3HaHUil.

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 JABYMS TOYKAMU, CYMMY BEKTOPOB U MPOU3BEJICHUE
BEKTOpA Ha YMCJIO, YTOJI MEKY BEKTOPAMHM, CKAISIPHOE ITPOU3BEICHNE, PACKIIAABIBATH BEKTOP 10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTh npocTeifiye 3ajaur BBEIEHUEM BEKTOPHOTo Oazuca.

O6anIOmHﬁCﬂ Ha VFHV6HCHHOM YPOBHE NMOJYYHUT BOSMOXHOCTb HAYYUTHCA !

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEepHpOBATh MOHATUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXKECTBA,
MTOJIMHO’KECTBO, IepeceueHne, 00beIMHEHUE U Pa3HOCTh MHOXECTB, YHCIIOBbIE MHOKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOH, rpaduuecKkoe MpeICTaBICHHEe MHOYKECTB Ha KOOPAMHATHOU TJIOCKOCTH;

— 3aJaBaThb MHOXECTBA NIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;



OIEpPUPOBATH ITOHATUSMHU: YTBEPKIACHHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIEC U JIOKHbBIE
YTBEpKJEHUsI, IPUUHMHA, CIEICTBUE, YACTHBIN Cllydail 00LIEero yTBep KIeHHsI, KOHTPIpUMED;
IIPOBEPSTH IPUHAIIECKHOCTD JIEMEHTAa MHOXKECTBY;

HAXO/UTh NepecedeHre U 00bEINHEHHE MHOXKECTB, B TOM YHUCIIE TPEICTaBICHHBIX
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 MHOKECTBA HA KOOPJAMHATHOMN IIPSIMON U Ha KOOPAVMHATHOU
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 MHOXKECTBAMU TPU PEIICHUH 3a/1a4;

— 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 TOX/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 NpU pelieHuu 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, YPAaBHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTroro ypaBHEHUS, 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, JJOTapU(PMUUECKUX, UPPALTUOHAIBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB M CTAaHJAPTHBIMHM METOJIaMU UX PEIICHUN U IPUMEHATh
WX TIpU PELICHUH 3a]1aY;

— TPUMEHATH TeopeMy be3y K pelleHuI0 ypaBHEHU;

— TpUMEHATH TeopeMy Buerta a1 pereHuss HEKOTOPBIX YPaBHEHHUM CTENIEHH BBIIIE BTOPO;

— 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 noeceonesnotl dcusnu u npu u3ydeHuu 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 M X CUCTEM IIPH PELICHUH 33734 IPYTUX YUEOHBIX MPEIMETOB;

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

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIM MIPUKJIAAHYIO 3aJa1y, HHTCPIIPCTUPOBATH IMOJTYYCHHBIC pe3y.HBTaTBI;

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 YPAaBHEHHUU 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;

— HUMCTDb MMPCACTABIICHHUC O HCPABCHCTBAX MCKAY CPCAHUMHU CTCIICHHBIMU.

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, BO3PACTaHUE HA YACIIOBOM
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 CTETIeHHas (PYHKIHS; CTPOUTH €€ TpaduK U yMeTh MPUMEHATH CBOWCTBA
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 JorapupmMuyeckas QyHKIUS; CTPOUTH €€ TpaduK U yMETb IPUMEHSTh
CBOMCTBa Jlorapu(pMUUecKoi GyHKIMY IPU pELIeHNH 3a/1a4;

—  BJIQJIETh MOHATHAMU TPUTOHOMETpUYECKHE QYHKIIHUU; CTPOUTH UX TpapUKU U yMETh
MIPUMEHSTh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIUI MPU PELICHUH 3a/1a4;

— BJIQJIETh MOHATHEM OoOpaTHas (PyHKIHS; IPUMEHSATh 3TO MOHATHE NPH PEILICHUH 3a1a4;

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

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

— BJAJIeTh NOHATHUSMHU YHUCIIOBAs MOCIIEI0BATEIbHOCTD, apu(pMETHIECKast U TeOMeTpUYecKas
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 U UCMOIB30BaTh IS PEIICHHUs IPUKIIAIHBIX 3a/1a4 CBOMCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauboJIbllIve U HAaUMEHbIIINE 3HAYEeHHUS,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
aCHUMITOTHI, TOYKH Neperuda, nepuoj u T.11.);

— UMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MTPAKTUUECKON CUTYalUH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

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

— BJIAJIETh OHATHEM aCUMITOTHI U YMETh €r0 IPUMEHSATH IIPH PEIIECHUN 3a/ay;



— TNPUMEHATH METO/bI PEIICHHsI MPOCTeHIHX AudHepeHInaTbHBIX YPaBHEHHH IEPBOTO U
BTOPOTO IMOPAIKOB.

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

— Buagers nonsTHeM 6eckoHEUHO yObIBaOIasi FeOMETpUYECKast IPOrpeccus U yMeTh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a1a4;

— TPUMEHATH I PEIECHUs 3a7a4 TEOPUIO IIPEIETIOB;

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

—  BIIQJIETh MOHATHAMMU: IPOU3BOIHAS (PYHKIIUH B TOUYKE, TPOU3BOIHAS (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 KacaTeibHasl K rpaduky QyHKIUN U yMETh IPUMEHSTh €r0 MPH peleHUH
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:

— pelaTh NPUKIAJHbIE 3a1a41 U3 OMOIOTUH, (PU3MKH, XMMUHU, SKOHOMUKHU U JPYTUX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTHK IPOLIECCOB;

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

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

— 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 Hptorona—JIeitOHMa u ero npoctenmmx
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 BBINOJIHATH NPUOJINKEHHBIE BEIUMCICHUSI (METO/IbI PEIICHUS] YPAaBHEHUH, BBIYMCIICHUS
OTIpe/IeIEHHOTO UHTErpana);

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

BJIQ/IETh TOHSATUSIMU BTOpas MPOU3BOJAHAS, BBINYKJIOCTh TIpaduka GYHKIUM U YMETb

UCCIIe10BaTh (DYHKIIMIO 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 IIPOU3BEACHUIN 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 MAaTeMaTHYECKHE 3HaHMS K MCCIEIOBAHUIO OKPYXKAIOLIETO MHUpa (MOJEIMpPOBAHHUE

(bu3NYECKUX MPOIIECCOB, 3a/1a4l SKOHOMHUKH )

Coneprxanue JUCHHUILIAHBI (261 4.)



Koopaunatsl 4 BeKTOPHI (2 4.)

[TonsiTue BekTOpa B IPOCTPAHCTBE, JIEHUCTBUS ¢ BekTopamu. llpakrtuueckas padora Ne 1
«KoopauHaTel 1 BETKOpa: AEUCTBHA ¢ BEKTOpamMu». KoopauHaThl TOUKK U KOOPAMHATHI BEKTOPA.
CkansipHO€E NMPOU3BEAECHNUE BEKTOPOB

DJieMeHThI TEOPUHM MHOKECTB U MaTeMaTH4eCcKoii JJoruku (1 4.)
MuoxecTBo. Onepanuu HaJ MHOXKECTBAMU. DJIEMEHTbl MAaTEMAaTUYECKOM JTIOTUKH.

Yucaa u Boipaxxenus (4 4.)

Apudmernueckuii  KOpeHb  HaTypaidbHOH crenmeHn. CTemeHb C  palMOHAIBHBIM |
JNeHCTBUTENbHBIM — TIOKazatreneM. Jlorapudm. CpoiictBa Jjorapudmon. JlecaTuuHbie U
HartypanbHble Jorapudmel. [Ipaktuueckas pabora Ne 2 «Yucna W BBIpaKEHHUS: CBOWMCTBA
norapuMoBy.

OcHoBbI TproHoMeTpuu (3 4.)
Tpuronomerpuueckue ToxjaectBa. @opmyibl ciaoxkeHuss. @opmyibl gBoiiHOro yrina. Cymma u
Pa3HOCTb CHHYCOB U KOCUHYCOB.

@Dyukuun (S 4.)
Crenennas QyHKius, ee cBoiicTBa U rpaduk. IlokasarensHas QyHKIUS, €€ CBOWCTBA U rpaduk.
Jlorapudmuueckas GyHkIus, ee cBoicTBa U rpadguk. OOume cBOWCTBA TPUTOHOMETPUUECKUX

(GyHKIMIA.

YpaBHeHusi u HepaBeHcTBAa (74.)

Uppanmonansubie ypaBHeHus. [Ipaktudeckas pabora Ne 3 «VYpaBHeHHMS MM HEpaBEHCTBA:
WppalMoHaNbHbIE ypaBHeHUs». llokaszarenbHbie ypaBHeHus. [lokazaTenbHble HEpaBEHCTBA.
Jlorapudmuueckue ypaBHenus. Jlorapudmudeckrie HepaBeHCTBA.

DJIeMeHThI MAaTeMaTHYeCKOro anaau3sa (4 4.)

[Tpou3BoaHas CTENEHHOM, OKa3aTeNbHOM, JJOrapu(pMUIECKON TPUTOHOMETPUUECKOW QPYHKIIMM.
[TpaBuna nuddepeHurpoBaHus. NPUMEHEHUE MNPOM3BOJHOW K HAXOXKJICHHIO IPOMEXKYTKOB
BO3pacTaHus M YObIBaHMS (QYHKIMH. OKCTpEeMyMbl (YHKIUH. NepBooOpa3Has, IpaBuiia
HaXO0XXJIeHUs epBo0Opa3HbIX. [1nomaas KpUBOIMHEHHOM Tpanenun U UHTerpail.

CraTHCcTHKA H TeopHs BePOSITHOCTEH, KOMOMHATOPHKA (2 4.)
CrnosxeHue BepOsSTHOCTEN.

TexcroBbie 3agaun (1 4.)
3ajaun Ha ABMKEHUE. 3a/1a4yi Ha CMECH, CIIaBbl, KOHLIEHTPALHUIO.

IIpsiMble ¥ IJIOCKOCTH B IPOCTPaHCTBE (2 4.)

AkcuoMbl ctepeomerpun. IlapamienbHOCTh NpPSIMBIX, NPSIMONM U IUIOCKOCTU. B3ammHoe
pacmojoKeHUe MpSAMBIX B MPOCTPAHCTBE, Yroid MeXAy AByMs mpsmbeiMH. IlapamiensHOCTb
IUIOCKOCTEM.

MHororpaHHuKku U KpyrJsie tesaa (1 4.)
[ToHsTHEe MHOTOTpaHHMKA, NMpU3Ma. 3a7aydl Ha BBIYUCIEHHE TUIOIIAJM MOBEPXHOCTH M 00beMa
IIPU3MBI.

Hcropus marematuku. Meroabl mateMatuku (1 4.)
Hcropus maTeMaTuku.



Metoabsl matemaTuku(14)
MeTo b1 MaTEMAaTHKH.

CamocrosiTe;ibHasi pa6ora (2194.)

ook w

agrwdE

13.
14.
15.

Yy4yedoHo — MeToauueckoe odecrneyeHmne
IlepeyeHb OCHOBHOM JIUTEPATYPBI

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

2. JIL.C.Atanacsn, 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

IlepeyeHnb 10MOJHUTEIbHOI 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. U3marenbcTBo «OK3aMeHy, n3aarensctso 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 (Poccuiickuii 001ie00pa3oBaTeIbHbIN MOPTA).
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 (ceTh TBOPYECKUX YUUTEICH )
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 mMaremaTHueckas OMOINOTEKA).
. http:/school.collection.informika.ru (eaunas xoyekuust LUGPOBBIX 00pa3oOBaTEIbHBIX

pECYpCOB).

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

http://teacher.fio.ru (megarorudeckas Mactepckasi, ypoku B luTepHeTe u apyroe).
WWW.uic.ssu.samara.ru (IyTeBOuTeNb «B MUpe HayKu» Ui ITKOJILHUKOB).



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



Yu4eOHo — TeMaTHYEeCKHH IJIaH

Homep Tema Kosn4ecTBo
TeMbl 4yacos
1. BekTopsl 1 KOOpAWHATEI B POCTPAHCTBE 2
2. DNEeMEHTHI TEOPUHM MHOXKECTB U MAaTEMATUUYECKOM JIOTUKU 1
3. UYucna v BeIpaKeHUs 4
4, OCHOBBI TPUTOHOMETPUU 3
5. OyHKIIUA 5
6. YpaBHEHUS U HEPAaBEHCTBA 7
1. DNeMEeHTHI MaTEMaTUYECKOTO aHaIn3a 4
8. CraTucTHka ¥ TeopUs BEpOSITHOCTEN, KOMOMHATOPUKA 2
9. TexkcroBble 3a1aun 1
10. [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE 2
11. MHOrorpaHH1Ky U KpyrJjible Tena 1
12. Hctopust maTeMaTuku 1
13. Metoapl MaTeEMaTHKU 1
14, CamocrosTenpHas padbora 219

15. [IpomexyTouHas aTTectanus B popme dK3aMeHa
Hroro 261




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.I".ITo3nsk. ['eomerpusi.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 3ansaTus 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. KoopauHaTel 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 IIOKa3aTecJIEM.

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 0rapugmoB» CaMoCTOsITE
JIbHOM
paboThl
Pazpnen 4.
OcHoBbI TpUroHomMeTpus (34.)
OcHoBBI TPUTOHOMETPHHU: TPUTOHOMETPUYECKHUE 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: TOKa3aTeabHask PYHKIIMS, CBOMCTBA U IrpaduK. 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.)
YpaBHEHHS M HEPABEHCTBA: PELIEHUE MPPALMOHAJIBHBIX 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. YpaBHEHUS U HEPaBEHCTBA: [IpakTrueckas pabora Paznarounslii MaTepuan Ouenka
[I0Ka3aTelIbHbIE YPABHEHMUSI. CaMoOCTOATE
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 HEPAaBEHCTBA: PEHICHUE JIOTApU(PMUICCKUX 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. IpaBuiIa
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] IEPBOOOPA3HBIX. 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,
pacros0KeHUe 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 BBIYUCIIEHUE 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




CamocrosiTesibHas padora (219 4)

e Tema Kox. Buasl pabot Popma Cpok cnaumn
/1 4acoB OTYETHOCTH
2 N3ydyeHue oCHOBHOM U JIONOJTHUTEIBLHOM uTepaTypsbl. | KoHTponbHas
1 Koopaunats! 1 BEKTOPBI Beinonnenue qoManineit KOHTpOJIbHOM paboTel. OTBET pabora ceccust
Ha BOIIPOCHI TECTA
Koopaunatsl u BEKTOpBI 2 N3yueHne OCHOBHOW M JIOINOJIHMUTENIBHOW JUTepaTyphl. | KoHTpoiabHas ceccus
2 BrimonHenue nomamiHel KOHTpOJbHOH pa®oThl. OTBET pabora
Ha BOIIPOCHI TECTa
Koopannatsl u BEKTOpBI 2 N3ydyenne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccust
3 BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeET paboTta
Ha BOIIPOCHI TECTA
Koopaunatsl u BEKTOpBI 2 N3yueHne OCHOBHOW UM JIONOJIHUTENBbHOM JuTepaTypsl. | KoHTpoiabHas ceccus
4 BrlimoniHeHne aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIIPOCHI TECTa
Marematrka B HayKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccust
5 HYKOHOMUKE, WH(OPMAIIMOHHBIX BreimmonHenue nomaiiHel KOHTPOJIbHOW paboThl. OTBET paboTta
TEXHOJIOTHSIX U MPAKTHUYECKOU Ha BOIIPOCHI TECTA
JIEATETbHOCTH
MaremaTtrka B HayKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHHUTEIBHOW JUTeparypsl. | KoHTponbHas ceccust
6 HYKOHOMUKE, WH(OPMAIIMOHHBIX BreimonHenue nomaimiHeld KOHTPOJIbHOW paboTel. OTBET paboTta
TEXHOJIOTHSX U MPAKTHUYECKOU Ha BOIIPOCHI TECTa
JIeATETbHOCTH
MaremaTtrka B HayKe, TEXHUKE, 2 N3ydyenne OCHOBHOM W JOMOJHHUTEIBHON JUTeparypsl. | KoHTponbHas ceccust
7 HYKOHOMUKE, HH(OPMAIIMOHHBIX BreimmonHenue nomaimiHeld KOHTpOJbHOW paboThl. OTBET paboTta
TEXHOJIOTHSX W MPAKTHYECKOU Ha BOIIPOCHI TECTA
JIEATEIIbHOCTH
2 N3ydeHnne OCHOBHOM W JOMOJHUTENBHOW JUTeparyphl. | KoHTponbHas ceccust
8 KommnnekcHbie yucna BremmonHenue nomaimiHeld KOHTPOJIbHOW paboTel. OTBET paborta
Ha BOIIPOCHI TECTA
9 KommnnekcHbie yucna 2 N3yuenne OCHOBHOW W JIONMOJIHUTENBbHOM JuTepaTypsl. | KoHTponabHas ceccus
BrimontHeHne goManiHel KOHTPOJIbHOM paboThl. OTBET paborta




Ha BOIIPOCHI TECTA

KomrnekcHeie uncna N3ydyeHne OCHOBHOM W JOMOJIHUTENBHOM JIUTEPATYpHl. | KOHTpOIbHAA ceccus
10 BrimonnHeHne aoMaimiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW W JIONOJIHUTENBHOM JuTepaTypsl. | KoHTpoiabHas ceccus
11 Apudmerndeckue IeHCTBUS BrlinonHenue aoMaiiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
Apudmerndeckue IeHCTBUS N3ydyeHne OCHOBHOM W JOIOJHHUTEIBHOW JUuTeparypsl. | KoHTponbHas ceccust
12 BrimontHeHne aoMamiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTa
Apudmernueckue AeCTBH N3yueHne OCHOBHOW UM JIOINOJHMUTENIBHON JuTepaTyphl. | KoHTpoiabHas ceccus
13 BrimonHenue nomaimiHel KOHTpOJIbHOH pa®oThl. OTBET pabora
Ha BOIIPOCHI TECTa
N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JTepaTyphl. | KoHTpoiabHas ceccus
14 CBoiicTBa KOpHEN Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
CaoiicTBa KOpHEN N3yueHne OCHOBHOW M JIONOJIHUTENBbHOM JuTepaTypsl. | KoHTpoiabHas ceccus
15 BrimonHenue nomamiHel KOHTpOJIbHOUH pa®oThl. OTBET pabora
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTypshl. | KoHTpoiabHas ceccus
16 JlercTBUA ¢ KOPHAMHU Beinonnenne nomaniHelr KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
JelicTBus ¢ KOpHAMHU N3ydyenne OCHOBHOM W JOMOJHHUTENIBHOW JUTeparypsl. | KoHTponbHas ceccust
17 Beinonnenne nomaniHelr KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
W3y4yeHne OCHOBHOM M JONMOJIHMUTENBHOW JMTeparypsl. | KoHTpoabHas ceccust
18 CBoiicTBa cTeneHei BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
CaolicTBa cTeneHemn N3ydeHnne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTponbHas ceccust
19 Beinonnenue nomamniHeir KOHTpOJIbHON paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
CaoiicTBa creneHen W3y4yeHne OCHOBHOW M JONOJIHMUTENbHOW snuTeparypsl. | KoHTpoabHas ceccust
20 Beimmonnenue nomamiHel KOHTpOJbHOW paboThl. OTBET pabora

Ha BOIIPOCHI TCCTA




W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suTeparypsl. | KoHTponabHas ceccust
21 JleficTBUS CO CTENEHSAMU BrlnonHenue aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TeCTa
JlelicTBUA CO CTENIEHAMU N3ydyeHne OCHOBHOM W JOIOJHHUTENIBHON JuTeparypsl. | KoHTponbHas ceccust
22 BrimontHeHre aoMaiiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
JlelicTBUA CO CTENICHSIMHU N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTpoibHas ceccust
23 BrimonHenue nomamiHel KOHTpOJIbHONH paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
N3yuenne OCHOBHOW M JIOIIOJIHMTENIBHOM JATepaTyphl. | KoHTpoiabHas ceccust
24 JlorapudMbl 1 X CBOWCTBA BrimonHenue nomaimiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
Jlorapudmsl 1 X CBOICTBa W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suteparypsl. | KoHnTpoabHas ceccust
25 BoimonHenue nomamiHel KOHTpOJIbHONH pa®oThl. OTBET pabora
Ha BOIIPOCHI TeCTa
Jlorapudmel 1 UX CBOMCTBA N3ydyenne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccust
26 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
Jlorapu@msl 1 ux cBoicTBa W3yueHre OCHOBHON M JOMOJHUTEIbHON nuTeparypsl. | KoHTposnbHas ceccus
27 BeimonHenue nomaimiHel KOHTpOJbHOW paboThl. OTBET pabora
Ha BOIPOCHI T€CTa
Jlorapu@msl 1 ux cBoicTBa W3yueHre OCHOBHOH M JOMOJHUTEIbHON auTeparypsl. | KoHTposnbHas ceccus
28 BeimonHenue nomaimiHel KOHTpOJbHOW paboThl. OTBET pabora
Ha BOIPOCHI T€CTa
N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTyphl. | KoHTpoiabHas ceccus
29 Jlorapugmsl Beinonnenne nomaniHelt KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
Jlorapugmsl W3yueHre OCHOBHOH M JONMOJHUTENIbHON nuTeparypsl. | KonTposnbHas ceccus
30 Brimonnenue nomamiHel KOHTpOJIbHONH paboThl. OTBET paborta
Ha BOIIPOCHI TeCTa
Jlorapudmer N3ydeHnne OCHOBHOM W JOMOJHUTENBHOW JUTeparyphl. | KoHTponbHas ceccust
31 Beinonnenue nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota

Ha BOIIPOCHI TECTA




Jlorapudmsl N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTponbHas ceccust
32 BrimonHenue nomamiHel KOHTpOJIbHOW pa®oTsl. OTBET pabota
Ha BOIIPOCHI TeCTa
Jlorapudmet N3ydyeHne OCHOBHOM W JOIOJHHUTENIBHON JuTeparypsl. | KoHTponbHas ceccust
33 BrimontHeHre aoMaiiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
W3ydyeHre OCHOBHOM M JOMOJIHUTENbHOW suTeparypsl. | KoHTponabHas ceccust
34 WppanumoHanbHble ypaBHEHUS BrimonHenue nomamiHel KOHTpOJIbHONH paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
HppauroHanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIOIIOJIHMTENIBHOM JATepaTyphl. | KoHTpoiabHas ceccust
35 BrimonHenue nomaimiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
HppanmonansHble ypaBHEHUS W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suteparypsl. | KoHnTpoabHas ceccust
36 BrimoniHeHne aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIIPOCHI TeCTa
N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JTepaTypshl. | KoHTpoiabHas ceccus
37 HppanmonansHbie ypaBHEHUS Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
HppaunoHanbHble ypaBHEHUS W3yueHre OCHOBHON M JOMOJHUTEIbHON nuTeparypsl. | KoHTposnbHas ceccus
38 BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIPOCHI T€CTa
HppaunoHanbHble ypaBHEHUS W3yueHre OCHOBHOH M JOMOJHUTEIbHON auTeparypsl. | KoHTposnbHas ceccust
39 BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIPOCHI T€CTa
HppauyroHanbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTyphl. | KoHTpoiabHas ceccus
40 Beinonnenne nomaniHelt KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
W3yueHre OCHOBHOH M JOIMOJHUTENbHON nuTeparypsl. | KoHTposibHas ceccus
41 [TokazarenbHbIe ypaBHEHUS BrimontHeHne goMaimiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TeCTa
[TokazarenbHbIe ypaBHEHUS N3ydeHnne OCHOBHOM W JOMOJHUTENBHOW JUTeparyphl. | KoHTponbHas ceccust
42 Beinonnenue nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota

Ha BOIIPOCHI TECTA




N3yueHne OCHOBHOW M JIONOJIHUTENIBbHOM JuTepaTypsl. | KoHTpoabHas ceccus
43 [TokazarenbHble ypaBHEHUS BrlnonHenue aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTa
ITokasaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIOIIOJIHUTENIBHOM JTepaTypsl. | KoHTpoiabHas ceccust
44 BrimontHeHre aoMaiiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JiuTepaTypsl. | KoHTpoiabHas ceccus
45 BrlinonHenue aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTa
N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JTepaTypshl. | KoHTpoiabHas ceccust
46 Tpuronomerpuyeckue GyHKINH BrimonHenue nomaimiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
Tpuronomerpuyeckue GyHKIUH N3yueHne OCHOBHOW UM JIONOJIHUTENBbHOM JuTepaTypsl. | KoHTpoiabHas ceccus
47 BrimoniHeHne aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIIPOCHI TECTa
Tpuronomerpuueckne GyHKIUU N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JTepaTypshl. | KoHTpoiabHas ceccus
48 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
Tpuronomerpuueckue GyHKIUU W3y4yeHne OCHOBHOW M JONOJHMUTENBHOW JMTeparypsl. | KoHTponbHas ceccust
49 BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
Tpuronomerpuueckne GyHKIUU W3y4yeHne OCHOBHOW M JONOJHMUTENBHOW JMTeparypsl. | KoHTponbHas ceccust
50 BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
[TpousBoaHbIe N3ydyenne OCHOBHOM W JOMOJHHUTEIBHON JUTeparypsl. | KoHTponbHas ceccust
51 Beinonnenne nomaniHelt KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
ITpon3BoHbIE N3y4yeHne OCHOBHOM M JONMOJIHUTENbHOW smuTeparypsl. | KoHTponbHas ceccust
52 Brimonnenue nomamiHel KOHTpOJIbHONH paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydeHnne OCHOBHOM W JOMOJHUTENBHOW JUTeparyphl. | KoHTponbHas ceccust
53 Beinonnenue nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
54 ITpon3BoHbIE N3y4yeHne OCHOBHOW M JONOJIHUTENbHOW snuTeparypsl. | KoHTponbHas SIHBapb




BrimontHeHne aoMaimiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
[TpousBoHbIE W3ydyeHre OCHOBHOM U JOMOJIHUTENbHOU suTeparypsl. | KoHTponabHas SIHBaph
55 BrlinonHenue aoMaiiHeld KOHTPOJILHOM paboThl. OTBET paborta
Ha BOIIPOCHI TeCTa
IIpousBoaHbIe N3yuenne OCHOBHOW M JIOIIOJIHUTEIBHOM JTepaTypsl. | KoHTpoiabsHas SIHBAph
56 BrimonnHeHne aoMaiiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
[TpousBoHbIE W3ydyeHre OCHOBHOM M JOMOJIHUTENbHOW suTeparypsl. | KoHTponabHas SIHBaph
57 BrlinonHeHne aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIIPOCHI TeCTa
[IpousBoaHbie N3ydyenne OCHOBHOM W JOIMOJHUTEIBHOW JIMTEPATYpHI. | KOHTpOIbHAA SIHBaphb
58 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
W3ydyeHre OCHOBHOW W MOMOJIHUTENbHOW suTeparypsl. | KoHTponbHas SIHBaph
59 Wuterpain u ero npumMeHeHue BrinoniHeHne aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIPOCHI TeCTa
WuTerpan u ero npuMeHeHue W3ydyeHre OCHOBHOM W MOMOJIHUTENbHOW suTeparypsl. | KoHTponbHas SIHBaph
60 Beinonnenne nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
HuTerpan u ero npuMeHeHne N3ydyenne OCHOBHOM W JOMOJHHUTEIBHOW JIUTEPATYyphl. | KOHTpOIbHAA SIHBaphb
61 Beinonnenue nomamniHelr KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3yuenne OCHOBHOW W JIONOJIHUTENBHOM JuTepaTypsl. | KoHTpoiabHas SIHBaph
62 BeimonHenue nomaimiHel KOHTpOJbHOW paboThl. OTBET pabora
Ha BOIIPOCHI TECTA
HuTerpan u ero npuMeHeHne N3ydyenne OCHOBHOM W JOMOJHHUTEIBHON JUTeparypsl. | KoHTponbHas SIHBaphb
63 Beinonnenue nomamniHeir KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOM M JONMOJIHMUTENbHOW snuTeparypsl. | KoHTponabHas SIHBaph
64 BrimontHeHne goMaimiHel KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
65 HuTerpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENBHOW JUTeparyphl. | KoHTponbHas SIHBaph
Beinonnenue noManiHeid KOHTPOJIbHOM paboThl. OTBET pabota




Ha BOIIPOCHI TECTA

N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTponbHas
66 Komb6unaropuka BrlnonHenue aoMaiHeld KOHTPOJIbHOM paboThl. OTBET paborta beBpaib
Ha BOIIPOCHI TeCTa
Komb6unaropuka N3ydyeHne OCHOBHOM M JOIOJHHUTEIBHOW JuTeparypsl. | KoHTponbHas (beBpaib
67 BrimmontHeHHEe AoMaiiHel KOHTPOJIbHOW paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
KomOunaropuka N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTpoibHas dheBpaib
68 BrlinonHenue aoMaiiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TeCTa
Komb6unaropuka N3ydyeHne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas beBpaib
69 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
Komb6unaropuka W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOU suTeparypbl. | KoHTponbHas dbeBpaib
70 BrinoniHeHne aoMaiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIPOCHI TeCTa
Komb6unaropuka N3ydyenne OCHOBHOM W JOIMOJHUTENIBHOW JuTeparypsl. | KoHTponbHas beBpaib
71 Brimmonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TeCTa
CnyyaitHas Bemu4rHa N3yuenne OCHOBHOW UM JIOMOJHMUTENBHON JuTepaTyphl. | KoHTpoiabHas dbeBpainb
72 BeimonHenue nomamiHel KOHTpOJIbHOW paboThl. OTBET pabora
Ha BOIIPOCHI TECTA
CnyyaitHas Benmu4nHa N3yuenne OCHOBHOW W JIONOJIHUTENBbHOM JuTepaTypsl. | KoHTpoiabHas dbeBpainb
73 BrimoniHeHne aomMaiHeld KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
CrnyyaiiHast BeTu4rHa N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTyphl. | KoHTpoiabHas ¢beBpaiib
74 Beinonnenne nomamniHelr KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
CrnydaiiHasi BeIMYUHA N3yueHne OCHOBHOW W JIONMOJIHUTENBbHOM nuTepaTypbl. | KoHTpoiabHas dbeBpaib
75 BrimontHeHne goMainiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
CrnyyaiiHast BeTu4rHa N3yuenne OCHOBHOW M JIONOJIHUTENIBHOM JTepaTyphl. | KoHTpoiasHas ¢beBpaib
76 Beinonnenue nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota

Ha BOIIPOCHI TECTA




CiyyaliHasi BeTMYrMHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTponbHas dheBpaib
77 BrlnonHenue aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTa
CrnyuaiiHast Beu4rHa N3yuenne OCHOBHOW UM JIOIIOJIHUTEIBHOM JTepaTypshl. | KoHTpoiabHas beBpaib
78 BrimmontHeHre AoMaiiHel KOHTPOIbHOW paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTpoibHas
79 MaremaTuueckasi CTaTUCTUKA BrlinonHenue aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET paborta MapT
Ha BOIIPOCHI TECTa
MaremaTnueckasi CTaTUCTUKA N3ydyenne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas MapT
80 BrimonHenue nomaimiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
MaremMarnueckasi CTaTUCTHKA N3yueHne OCHOBHOW UM JIONOJIHUTENBbHOM JuTepaTypsl. | KoHTpoiabHas MapT
81 BrimonHenue pomamiHeld KOHTpOJIbHOW paboThl. OTBET pabora
Ha BOIIPOCHI TECTa
MaremaTuueckasi CTaTUCTUKA N3ydyenne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas MapT
82 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
MaremaTtnueckas CTaTUCTHKA N3yuenne OCHOBHOW W JIONOJIHUTENBHOM JuTepaTypsl. | KoHTpoiabHas MapT
83 BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
W3y4yeHne OCHOBHOW M JOMOJIHUTENBHOW smTeparypsl. | KoHTponbHas MapT
84 MaTeMaTqucxove OFHAATHC H BeimonHenue nomaimiHel KOHTpOJbHOW paboThl. OTBET pabora
JUCIIEpCHsl CITyYalHON BEIMYHUHbI
Ha BOIIPOCHI TECTA
MareMaTtnueckoe 0)KMIaHUE U N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTyphl. | KoHTpoiabHas MapT
85 JUCIIEPCHS CITyYalHON BEIMYHUHbI Beinonnenne nomamniHelr KOHTPOJIbHOM paboTel. OTBET pabota
Ha BOIIPOCHI TeCTa
MaremaTnueckoe 0XKHUIaHuE U N3y4yeHne OCHOBHOM M JONMOJIHUTENbHOW smuTeparypsl. | KoHTponbHas MapT
86 JUCIIEPCUS CITyYallHON BEJIMYHUHBI Brimonnenue nomamiHel KOHTpOJIbHONH paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
MareMaTtnueckoe 0)KMIaHUE U N3yuenne OCHOBHOW W JIONOJIHUTENIBHOM JTepaTypsl. | KoHTpoiasHas MapT
87 JUCIIEPCHs CITyYalHON BEIMYUHbI Beinonnenue nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
88 JlucrepcHst CIydaitHON BETUYUHEL N3y4yeHne OCHOBHOW M JONOJIHUTENbHOW snuTeparypsl. | KoHTponbHas MapT




BrimontHeHne aoMaimiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
Jucnepcus ciiydyailHOM BETUYMHBI N3ydyeHne OCHOBHOM W JOMOJHUTENIBHOW JUTeparyphl. | KoHTponbHas MapT
89 BrlinonHenue aoMaiiHeld KOHTPOJILHOM paboThl. OTBET paborta
Ha BOIIPOCHI TeCTa
Jlucniepcus ciry4aiiHOM BEJIMYUHBI N3yuenne OCHOBHOW M JIOIIOJIHUTEIBHOM JTepaTypsl. | KoHTpoiabsHas MapT
90 BrimonnHeHne aoMaiiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JUTeparyphl. | KoHTponbHas
91 [TapamienbHOCTD MPSIMBIX BoimonHenue nomamiHel KOHTpOJIbHOW pa®oThl. OTBET pabora anpesb
Ha BOIIPOCHI TeCTa
[TapayuienbHOCTB IPSIMBIX N3yuenne OCHOBHOW M JIOIIOJIHUTEIBHOM JTepaTypsl. | KoHTpoiabHas arpenb
92 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIIPOCHI TECTa
[TapamienbHOCTh MPSIMBIX W3ydyeHre OCHOBHOW W MOMOJIHUTENbHOW suTeparypsl. | KoHTponbHas anpesb
93 BrinoniHeHne aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIPOCHI TeCTa
[TapamienbHOCTh MPSIMBIX W3ydyeHre OCHOBHOW U JOMOJIHHUTENbHOW snuteparypbl. | KoHnTponbHas anpesb
94 Beinonnenne nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
N3ydyenne OCHOBHOM W JOMOJHHUTENIBHOW JUTeparypsl. | KoHTponbHas anpeib
95 [TepnieHANKYISIPHOCTD MPSMBIX Beinonnenue nomamniHelr KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIIPOCHI TeCTa
[TepnieHANKYISIPHOCTD MPSIMBIX W3yueHre OCHOBHOI M JOMOJHUTENbHON JuTeparypsl. | KoHTposibHas anpenb
96 BrimoniHeHne aoMaiHed KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
[lepnenAuKyISIPHOCTD MIPSMBIX N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTypshl. | KoHTpoiabHas arpens
97 Beinonnenue nomamniHeir KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
[leprieHAUKYIAPHOCTD MPSIMBIX W3yueHre OCHOBHOIM M JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas anpenb
98 BrimontHeHne goMaimiHel KOHTPOJIBHOM paboThl. OTBET paborta
Ha BOIIPOCHI TECTA
99 MEHOrOrpaHHUKH N3yuenne OCHOBHOU HVHOHOHHHTenLIiIOﬁ muteparypsl. | KoHTposnbHas arpens
Beinonnenue noManiHeid KOHTPOJIbHOM paboThl. OTBET pabota




Ha BOIIPOCHI TECTA

MHOrorpaHHuKu N3ydyeHne OCHOBHOM W JOMOJHUTENBHON JUTEpaTyphl. | KoHTponbHAs arpenb
100 BrimonHenue nomamiHeld KOHTpOJIbHOH paboTsl. OTBET pabota
Ha BOIIPOCHI TeCTa
MHororpaHHuKu N3ydyeHne OCHOBHOM M JOIOJHHUTEIBHOW JuTeparypsl. | KoHTponbHas arnpeib
101 BrimonnHeHne aoMaimiHel KOHTPOJIbHOM paboThl. OTBET paborta
Ha BOIPOCHI TeCTa
MHororpaHHuKu W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOW suTeparypsl. | KoHTponabHas anpesb
102 BrimonHenue nomamiHel KOHTpOJIbHONH paboTsl. OTBET pabota
Ha BOIIPOCHI TeCTa
MHororpanHuku N3ydyeHne OCHOBHOM W JOIMOJHUTEIBHOW JuTeparypsl. | KoHTponbHas arnpeib
103 Brimonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIPOCHI TeCTa
W3ydyeHre OCHOBHOM W JOMOJIHUTENbHOU suTeparypbl. | KoHTponbHas anpesb
104 Kpyrnbie Tena BrinoniHeHne aoMaiHeld KOHTPOJIbHOM paboThl. OTBET pabora
Ha BOIPOCHI TeCTa
Kpyrasie Tena N3ydyenne OCHOBHOM W JOIMOJHUTENIBHOW JuTeparypsl. | KoHTponbHas arnpeib
105 Brimmonnenue nomamiHeld KOHTPOJIbHOW paboThl. OTBET paboTta
Ha BOIPOCHI TeCTa
W3yueHre OCHOBHOI M JONMOJHUTEIbHON auTeparyphsl. | KoHTposnbHas anpenb
106 Cdepa, map u ero yactu BeimonHenue nomamiHel KOHTpOJbHOW paboTel. OTBET pabora
Ha BOIPOCHI T€CTa
Cdepa, map u ero yactu W3yueHre OCHOBHOI M JOMOJHUTENIbHON auTeparypsl. | KoHTposnbHas anpenb
107 BeimonHenue nomamiHel KOHTpOJbHOW paboThl. OTBET pabora
Ha BOIPOCHI T€CTa
Cdepa, map u ero yactu N3yueHne OCHOBHOW M JIONIOJIHUTENIBHOM JTepaTyphl. | KoHTpoiabHas arpens
108 Beinonnenne nomamniHelr KOHTPOJIbHOM paboThl. OTBET pabota
Ha BOIPOCHI TeCTa
Cdepa, map u ero gyactu W3yueHre OCHOBHOI M JONMOJHUTENbHON JuTeparypsl. | KoHTposibHas anpenb
109 Brimonxenue nomamiHeld KOHTpOJIbHOW paboTel. OTBET paborta
Ha BOIIPOCHI TeCTa
Cdepa, map u ero yactu N3yuenne OCHOBHOW M JIONOJIHUTENIBHOM JTepaTyphl. | KoHTpoiasHas arpens
110 Beinonnenue nomaniHeir KOHTPOJIbHOM paboThl. OTBET pabota

Ha BOIIPOCHI TECTA




[Tpu odopmneHnn pabodeii mMporpaMMbl ObLTHA UCTIOIB30BaHBI CICIYIOIINE YCIOBHBIC 0003HAYCHMS:
I13 — npakTHYecKoe 3aHATHUE;

P3 — pemenue 3anay;

KP — koHTposbHAs paboTa;

YO — ycTHBIM 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.

OcHamennocts: Komrekr Mebenu, pa3gaTOuHbIM MaTepual, ydeOHas JuTeparypa,
ITaKaThl.

Aynutopuss No229 - VYwueOHas ayauTopusi Uil TPOBEACHHS TEOPETUYECKHUX 3aHATUH
(YPOKOB), TEKyLIEro KOHTPOJsSI M IPOMEXKYTOYHOW arrecrauuu. KoMmmnbploTepHBI Kiacc.

Ocnamennocts:  Kommuiekr wmebemu. Texnumueckwe cpeactBa oOydenms: 1K,
MYJIBTUMEANIHHOE 000pYI0OBaHUE.

[lepeueHp JMIIEH3MOHHOTO MPOrPaMMHOr0 obOecreueHusi. PeKBU3UTHI MOATBEP KAAIOIIETO
nokymenta: Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220, Kaspersky Endpoint Security 10 mms Windows — 356-160615-113525-730-94,
[TpaBa na ITONet Police School mst Traffic Inspector Unlimited, IIpasa na ITO Traffic Inspector
Anti-Virus powered by Kaspersky Special, Traffic Inspector (Koutpakr 524 JIBI'YIIC ot
15.07.2019)

MeToauueckue MaTepHaJibl

IIpaxmuueckoe 3ansamue

[IpakTHyeckue 3aHATHUS 110 MaTEMaTUKE OPraHW30BaHHbI B BUJIE PEILICHUs 3a/1a4.

[IpakTryeckue 3aHATHS 110 MATEMATUKE IPOBOJISATCS CIECTYIOIM 00pa3oM:

- yyauggecs CaMOCTOSITEIbHO B TIHMCbMEHHOM (hopMe OTBEYAIOT Ha BOIPOCHl JUIs
CaMOKOHTpOJIS, 3aTEM PEILAT 33Jauyu (C HUCIIOJIb30BAHMEM PEKOMEHIYEMOM JIMTEpaTypbl WIH
UHTEpHETA), [0CTIe Yero JeyaeTcs aHaJIu3 BhIIOJHEHHOH paboThl;

- 3aHATHUE OCYIIECTBISIETCS C UCTIOIB30BAHNEM MHIUBUAYATBHBIX 3aIaHHH;

- 3aHATHUE MPOBOAUTCS MO/ PYKOBOJCTBOM IpENoaBaTesl.

[Ipu pemieHuM 3agad MOKHO TIOJH30BATHCS JTIOOBIMH MaTeMaTHYECKUMH TaONIHIIaMU U
HE00XOIUMMBIMU (OPMYIIaMHU.

KoHTpons  pe3ynbTaToB NPaKTUYECKHX 3aHATHH  OOYYaIOUIMXCS  OCYIIECTBIISETCS
npernoJiaBaTeseM Ha y4eOHBIX 3aHATUSAX 110 MaTeMaTHKe.

IIpasuna opopmnenus pe3yromamos npaKmuyecKo2o 3aHAmus

PesynbpraTthl odopmisitOTCSs B BHMJE NHUCBMEHHOTO OTY€Ta, NpPU HAMHCAHUM 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 HEOOXOAMMOCTh IPUMEHEHHS TeX MIIM HHBIX (OPMYIT ISl PEIICHHUS 3a]1auu;

- IIpU PEUIeHUHU 33/1a4 Ha MOCTPOEHHUE NMPOAHAIU3UPOBATH YCIOBHE 337aYd U BBINOJIHUTD
YepTeK, 1aB OMUCAHNE BCEX TTOCTPOCHHUH,

- 3anucaTh OTBeT.

Pewenue 3a0au

OcymiecTBiss pelieHus 3ajad Mo MareMaThKe O0ydJaroluecs IOJKHBI 3HAaTh HE TOJIBKO
OOIMA aNTOPUTM pEIICHHUs 33a7ad, HO M YMETh paboTaTh C YaCTHBIMH CTPYKTypaMH Ipoliecca
pewenus 3a1a4. [IpuBeneM npumMepsl TakKux CTPYKTYP.

[IpaBuna pemreHns 3aaa4

Ortan 1.I1oHATh CyTh 3a1aumn.

Otamn 2.COoCTaBUTH IJIaH PEIICHUS 3aa9H.

Ortan 3.Peann3oBarh miaH pemieHus 3a1auu.




Oran 4.IIpoananu3upoBaTh NOJyYEHHBIN PE3yIbTaT.
Yemmuwiii onpoc

[Tpu MHAKMBUyaTbHOM OIIPOCE MPENOIABATENb BbI3bIBAET 00YYAOIIETOCs K I0CKE, KOTOPOH
OH TOJIb3yeTCsl Il TOro, 4yToObl chenarth HeoOxoaumble 3amucd. OTBeT oO0ydarouierocs
BBICTyIIMBaeT Bcs rpymma. OmumOKu, JOMyIIEHHBIE  OOYYalOIIMMCS,  KOJJICKTHBHO
AQHAJIM3UPYIOTCS M HCIPABISAIOTCSA. YCTHBIM ONPOC 3aKIOYAaeTcsl B BBI30BE MHOTHX
o0yJaromuxcst UIsi OTBETa Ha BOMPOCHI, TpeOyromue HeOOIbIIOro mo o0beMy oTBeTa. Yare
BCEro OMNpPOC NPOBOAMUTCA JUIsl MPOBEPKUM Marepuala, KOTOPBIH HYKHO 3allOMHUTH HIIM 0e3
KOTOPOT'O HEBO3MOKHO YCIICIIHOE MTPOABIKEHUE BIIEPE]] B U3YUCHUHN YUCOHON AUCIUTLTUHBI.

[{enbto ycTHOTO ompoca SIBISIOTCS 0000IIeHNe U 3aKpEeIUIeHne W3YYeHHOTO MaTepuaia 1o
pa3nenaM MareMaTukd. [Ipu MOArOTOBKE cClelyeT HMCHOJIb30BaTh JIEKLIMOHHBIA Marepual U
yuebHyto nutepatypy. CrieyeT BHUMATENIbHO MPOUYECTh CBOW KOHCIEKT JIEKIMH 10 U3ydaeMon
TEME U PEKOMEHIyeMYIO JuTepaTypy. IIpu 3TOM Ba)kHO Hay4dMTbCs BBIAEIATH CAMOE IJIaBHOE U
cocpeloTauuBaTh HA HEM OCHOBHOE€ BHUMAaHUE IPU IMOATOTOBKE K OINPOCY MO MaTEMaTHUKE.
OTBer Ha KaXIbplii BOMPOC JOJDKEH OBITh [JOKa3aTeIbHBIM H  apryMEHTHPOBAHHBIM,
oOydaroneMycss HY>)KHO YMETh OTCTamBaTh CBOIO TOUKY 3peHHs.OO0ydaromeMycs HaJJIeKUT
XOPOIIO MOJATOTOBUTHCS, YTOOBI UMETh BO3MOKHOCTh I'PaMOTHO U ITOJIHO OTBETHUTH Ha 33JJaHHbIC
€My BOINpPOCHI, CYMEThb CJIelaTh BBIBOJABI M IOKa3aThb 3HAYUMOCTb JIAaHHOW MpOOIEeMbI s
u3ydaemMoro marepuaia. Ho amst Toro, 4roObl MpaBHIBHO W YETKO OTBETHUTH HA MOCTABJICHHBIC
BONPOCHl HEOOXOAMMO TMPABUIBHO YMETh TMOJNb30BAThCSl YUYEOHOW U JOIMOJHUTEIBHON
JIUTEPATYpPOl.

VYCTHBI ONMPOC MOXKET MPOBOAUTCS C MOMOIIbIO ONPOCHBIX JIUCTOB, B KOTOPBIX KPAaTKO
M3JIararoTcsl OTBETHl HAa IOCTABJICHHBIE TEOPETUYECKHE BOMPOCHI, a MPH HEOOXOAUMOCTH ITH
OTBETHI COITPOBOKIAIOTCSI KOHKPETHBIMU IIPOU3BOJIbHBIMU MTPAKTUYECKUMU PUMEPAMH.

Konmponvnasn paboma

KonTtponbHble paboThl M0 MaTeMaTHKe MPOBOISATCS CIEIYIOIUM 00pa3oMm:

- 3aHATHE OCYLIECTBIIAETCS C UCIOJIb30BaHUEM 3apaHee MOJATOTOBJICHHBIX IpernojaBaTesieM
3aJaHUi;

- 3aHATHE MPOBOJUTCS M0/ PYKOBOACTBOM IpENoaBaTelis.

[Ipu pemenun 3agau KOHTPOJBHOH paboOThl MOXHO TOJB30BAThCS  JTIFOOBIMU
MaTeMaTUYeCKUMU TabJIUIIaMHi U HEOOXOTUMBIMU (HOpMYJIaMHu.

KoHTponb pe3ynbTaToB 0O0y4alOIIMXCSl OCYLIECTBISICTCSA IpernojaBaTesieM Ha Yy4eOHBIX
3aHATHUSIX IO MaTEMaTHKE.

IIpasuna ogpopmnenus pe3yromamos KOHMPOIbHOU pabombl

Pesynbratel odopmisitoTcs B BHUIE NHCHBbMEHHOIO OTYETa, MPH HAMKMCAaHUU KOTOPOIO
HE00XO0IMMO MPUIEPKHUBATHCS CIEAYIOIINUX TPeOOBaHUI:

- 3amKcaTh JaTy BHINOJIHEHMS], TEMY U LeNb paboThl,

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

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

- 000CHOBaTh HEOOXOAUMOCTh PUMEHEHUS T€X WIIM UHBIX (OPMYI TSl PEIISHUs 3aa4u;

- NIpU pEUIeHUH 3aJla4y Ha MOCTPOEHHE MPOaHAIM3UPOBATh YCIOBUE 33Jaud U BBINOJHUTH
4epTEXK, JaB ONHUCAHUE BCEX TOCTPOCHUH,

- 3aMKcaTh OTBET.

Ouenovnbie MaTepHasbl NPpH (popMHUPOBaHUM padoueil nporpaMmmMsbl Aucuumiuebl ITJ1.1
MaremaTuka

ITacmopT OLIEeHOYHBIX MaTEePHAJIOB



B cootBerctBun ¢ mpunsToil Konnenmmed pa3BUTHS MaTeMaTHUECKOro OOpa3oBaHUS B
Poccuiickoit deneparuu, mMaTeMaTHdeckoe 0Opa3oBaHUE peIIaeT, B YAaCTHOCTH, CIEIYIONINE
KJIFOYEBBIE 3a/1a4H:

— «IPEOCTABIATh KAKIOMY OOYYaroIleMycsi BO3MOXHOCTb JOCTHKEHUS YPOBHS
MaTeMAaTHYECKUX 3HAHUI, HEOOXOIMMOTO JIJIS TajbHEHUIIEH YCIICITHOM )KU3HHU B OOIIIECTBEY;

— «obecrieunBaTh HEOOXOJMMOE CTPAHE YHUCJIO BBIMIYCKHHUKOB, MaTeMaTHYecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JJISI TIPOJIOJDKEHUST 00pa30BaHUs B Pa3IMYHBIX HAMPABICHUIX
U JUIA NPAaKTUYECKOW JEATENbHOCTH, BKJIKOYAs MPENOJAaBaHHE MAaT€MATHKH, MaTeMaTUYEeCKUe
uccienoBanus, paboTy B chepe nHHOPMAIMOHHBIX TEXHOJIOTHUH U JIP.»;

— «B OCHOBHOM O0IIIeM M CpeJHeM oliieM 0o0pa30oBaHUH HEOOXOAMMO MPEAyCMOTPETh
MOJTOTOBKY OOYYarOIIMXCsS B COOTBETCTBHM C WX 3allpOCaMU K YPOBHIO MOJITOTOBKH B cdepe
MaTeMaTHYeCKOro 00pa3oBaHUsI.

COOTBETCTBEHHO,  BBIJCISIOTCA TPU  HampaBlieHUs TpeOOBaHUM K  pe3yibTaTam
MaTeMaTHYeCKOro o0pa3oBaHMUs:

1) NpaKTUKO-OPUEHTHPOBAHHOE MaTEMaTHUYECKOE 00pa3oBaHue (MaTeMaTHKa JUIsl KH3HH);

2) MaremaTHKa Ui KCIIOJIb30BaHus B podeccuu;

3) TBopYeckoe HampaBicHHE, Ha KOTOPOE HaIleieHbl Te¢ OOydYaromuecs, KOTOpPbIC
IUTAHUPYIOT 3aHUMATbCS TBOPUYECKOM M HCCiIeIoBaTeNIbCcKOW padoToi B 001acTh MaTeMaTHKH,
(GU3HUKY, SKOHOMHUKH H JJPYTUX O00JIACTSX.

Ilenn ocBoeHuss mporpaMMbl 0a30BOro ypoBHS — oOOecleuyeHHE BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MAaTEeMATHUYECKUX 3HAHUW M YMEHHUM B MOBCEIHEBHOW YXMU3HU M BO3MOKHOCTH
YCIENIHOTO TPOAOKEHUS 00pa30BaHUS MO CIEUUATBHOCTSAM, HE CBA3aHHBIM C MPUKIATHBIM
HCIIOJIb30BAHUEM MAaTEMATUKH.

OO6yuaronuecs, OCyIIECTBISIIOIINE 00y4yeHre Ha 6a30BOM ypOBHE, JOKHBI OCBOUTH OOIIIHE
MaTeMAaTHYECKUE YMEHHsI, HEOOXOAUMEBIE JIJIsl )KM3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHH TMOJIY4alOT BO3MOXKHOCTh HM3YYUTh NpEAMET TIy0xe, ¢ TeM 4YToObl B JallbHEHIIEM MpHU
HEOOXOIMMOCTH U3ydaTh MATEMATHUKY IS TPO(EeCCHOHATBHOTO TIPUMEHEHUS.

[Ipy wu3ydyeHWHM MaTeMaTUKd Ha YIUIyOIEHHOM YpOHE TMPEIbSBISIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIME HAMPABICHUIO «MaTeMaThka JJs Tpo(ecCHOHATBEHON ESTEIbHOCTHY;
BMECTE C TeM OOYYaroIIUiics MOIy4aeT BO3MOXXHOCTh M3yYUTh MaTEMAaTHKy Ha ropasio Oojee
BBICOKOM ypOBHE, YTO CO374acT (yHIAMEHT I JaJIbHEHIIET0 CEephe3HOTO W3Y4YEHUSs
MaTE€MaTUKH B BY3€.

[Ipu u3ydyeHun MareMaTuKu OOJIBIIIOE BHUMAHUE YACNSETCS Pa3BUTUIO KOMMYHUKATUBHBIX
ymenuit  (popmynupoBaTh, apryMEHTHUPOBAaTH U KPUTHKOBaTh), (HOPMHUPOBAHHIO OCHOB
JIOTUYECKOTO MBIIIUICHUSI B YacTU TMPOBEPKA HCTUHHOCTH U JIOKHOCTH YTBEPXKICHHH,
MOCTPOCHUS IPUMEPOB U KOHTPIPUMEPOB, IETIOYEK YTBEPKIACHHH, (POPMYIUPOBKU OTPULIAHUH,
a TaKkKe HEOOXOIUMBIX M JOCTAaTOYHBIX YCIOBUH. B 3aBUCHMOCTH OT YpPOBHSI MPOTPaMMBbI
0oJbIIIe WM MEHBIIIE BHUMAHUS YAENSETCS YMEHHUI0 paboTaTh MO alrOpUTMY, METOAAaM MOMCKA
aqropuT™Ma U ONPEACIICHHIO  TpaHUI] TNPUMEHUMOCTH  aJIropuTtMoB. TpeboBaHwus,
chopmynupoBaHHble B pazaene «l'eomerpusi», B OOJbIIeNH CTENEHH OTHOCITCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEICTABICHUNM W rpad)UueCKUX METOJOB, YeM K (hOpMaTbHOMY OIHMCAHHIO
CTEpEeOMETPUYECKUX (PAKTOB.

IInanupyembie pe3yJbTaTbl OCBOCHHUS Y4eOHON AU CHHUIIIMHBI

B pesynbrare uzydeHus yaeOHOW MUCIUIUIMHBI MaTeMaTuka Ha ypOBHE CPEIHET0 OO0IIero
0o0pa3zoBaHwUsI:
OOyyaronuiicst Ha 6a30BOM YPOBHE HAYUHUTCS:

Ancebpa u navana ananuza



Yucna u eviparrcenus

OnepupoBaTh NOHITUIMHU:

- [eJI0e  YHCJIO, JIEIMMOCTh YHCell, OOBIKHOBEHHAs JIpoOb, JAecATHYHAs JpoOb,
panroHaIBLHOE YUCIIO, TPUOIMKEHHOE 3HAYCHNE YNCIIA;

- omepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSAMH:  Jorapupm  4YHCIa,
TPUTOHOMETPHYECKASt OKPYKHOCTh, TPAyCHAs Mepa yria, BeIUYUHA yIia, 3aJaHHOTO TOYKOW Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC, TAHI'€HC M KOTaHI€HC YIJIOB, MMEIOIINX
MIPOU3BOJIBLHYIO BEJTNYHHY;

- BBINOJIHATh apU(PMETUYCCKHE ACUCTBUS C [EIBIMHA U PAIlHOHAIEHBIMU YHCIIAMHU;

— BBITIONTHATh HECJIOKHBIE TPEOOpa3OBaHUs YHUCIOBBIX BBIPAKEHUH, COACpPKAIINUX
CTETICHU YHUCell, THO0 KOPHH U3 YHCE, JIUOO JTorapu(Mbl YuCed;

— CpaBHHBAThH paIlOHAIBHBIC YHCIIA MEXKIY COOOI;

- OLICHUBATh M CPaBHUBATh C PALMOHAJIBHBIMH YHCIAMHU 3HAYCHHS IICTBIX CTETICHEH
qrcell, KOpHEH HATypadbHOW CTENIEHHU U3 YUCEI, JJOrapru(MOB YHCEN B MPOCTHIX CIyYasx;

- OLICHUBATh 3HAKU CHHYCA, KOCHHYCA, TAHICHCA, KOTAHT€HCa KOHKPETHBIX YIJIOB,

B noBceqHeBHOM KU3HU U ITPU H3YYCHUH IPYTHX YICOHBIX MPEAMETOB:

- BBINOJIHAThH BBIYMCIICHUS TIPU PEIICHUU 3a/1a4 IPAKTHYECKOTO XapaKTepa,

— BBITIONTHATh TPAKTHYECKHE pPACUeThl C HCIIOJB30BAHHEM TIPH HEOOXOIMMOCTH
CIPAaBOYHBIX MATEPUAIIOB M BBIYMCIIUTEIBHBIX YCTPOKUCTB;

— COOTHOCHUTH PEaTbHBbIC BEIMYHHBI, XapaKTEPUCTHKU OOBEKTOB OKPYXKAIOIIETO MHpPA C
UX KOHKPETHBIMHU YMCIIOBBIMHU 3HAUCHHUSIMH;

- WCIIOJIb30BaTh METOJIbI OKPYIJICHHS, MPHUOMMKCHUS W TPHKUAKA TIPU PEIICHUU
NPaKTUYCCKHX 3aJ1a4 MOBCECTHEBHOM JKU3HHU.

Ypasuenus u nepasencmea

- pemars norapudmuueckue ypaBHeHus Buaa l0ga (bx + ¢) = d um mpocreiiue
HepaBeHCTBa Bua 10gax<d;

— pelaTh mokKa3aTelibHbIe YpaBHEHUS, BUIA a*e=d (rme d MOKHO TIPEICTABUTH B BU/IC
CTENEeHH C OCHOBAHUEM @) M MpocTeiiinye HepaBeHcTBa Buaa 8 <d  (rae d MOXHO NpeacTaBUTH
B BHUJIE CTENIEHH C OCHOBAHHEM a);

- peliaTh HppalMOHAIbHbBIC YPABHEHHUS;

- MPUBOANTH HECKOJBKO TMPUMEPOB KOPHEHW MPOCTEHIIEro TPUTOHOMETPUYIECKOTO
ypaBHEHHUs BHUJA: sinX = &, COS X = a, tgx = a,ctgx = a, rme a — TabiuyHOE 3HAYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPHUUECKOM (DYHKIIHH.

B moBceHEBHOM JKU3HU | TTPH U3YUEHHUH JPYTUX MPEIMETOB:

COCTaBJIATh W pelIaTh ypPaBHEHHS WM CUCTEMbl YPaBHEHUH TIpU PEIICHUU HECIOKHBIX
NPaKTUYECKHX 3a/1a4.

Dyukyuu

- OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATUSMH: 3aBUCHMOCTb BEIHYWH, (YHKLUS,
apryMeHT M 3HadeHue (YHKLIUHU, O0JACTh ONpeAeTeHHUs W MHOXKECTBO 3HAueHHH (QyHKIMH,
rpaduk 3aBucUMOCTH, rpaduk (QyHKIUH, HYIH (YHKIUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3paCTaHME Ha YHCIOBOM NPOMEXKYTKE, YObIBaHHE Ha YMCIOBOM IPOMEXYTKE, HanOoJjbllIee U
HauMeHbIlIee 3HaYeHHe (PYHKLINN Ha YUCIOBOM IMPOMEXYTKE, Iepuoanyeckas GyHKIuUs, Iepruo;

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMM: CTENEHHas, Jorapugmuyeckas H
nokasareiabHas (YHKIIMH, TPUTOHOMETPHUECKUE (PYHKIIUH;

- pacrno3HaBaTh rpa@UKy 3JIEMEHTapHbIX (DYHKUIMN: CTENEHHOH, JIorapupMuiyeckon u
MoKa3aTelbHON (QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTH T'pa)UKH dJIeMEHTapHBIX (DYHKIM: CTENEHHOH, JOorapupMHUECKOW H
noka3aTreiabHON (YHKIMHA, TPUTOHOMETpUYECKHX (YHKIMHA C (opMylaMu, KOTOPBIMH OHHU
3aJlaHbl;



- HaXOJAUTh 10 rpaduKy NpuOIMKEHHO 3HAUEHUS (PYHKIIUH B 3aJaHHBIX TOUYKAX;

- ompenenaTh 1Mo rpaduKy cBoMCTBa GYHKIUH (HYJH, MPOMEXKYTKH 3HAKOMOCTOSTHCTBA,
MPOMEKYTKH MOHOTOHHOCTH, HAUOOJIbIIINE U HAUMEHbIIINE 3HAYCHUS U T.11.);

- CTpOUTH 3CKHM3 Tpaduka (QYHKIUH, YJOBIETBOPSIOMIEH NPUBEACHHOMY Hab0py
yCIOBHH (TPOMEKYTKH BO3pacTaHus / yObIBaHUS, 3HaUeHUE (PYHKIUHU B 33/1aHHON TOUYKE, TOUKU
9KCTPEMYMOB H T.11.).

B noBceHEeBHO KU3HU U ITPH U3YYEHHUH JPYTUX MPEIMETOB!

- onpeAensTh Mo rpapuKkaM CBOKICTBA pealbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH
(HauOosnplIMe U HAUMEHbIINE 3HAUYCHHUS, TPOMEKYTKH BO3pACTaHUS M YOBIBAHUS, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKON CUTYaIIUH.

dnemenmul MamemamuuecKkozo ananu3a

- OmnepupoBaTh Ha 0a30BOM ypPOBHE MOHSATUSMH: HPOW3BOAHAs (YHKIHMU B TOYKE,
KacaTesbHas K rpaduKy QyHKIHH, TPOU3BOIHAS (PYHKIIUH;

- ONpENeNIATh 3HAYCHHWE NPOM3BOMHOW (YHKIMM B TOYKE 10 H300PAKEHHIO
KacaTeJbHOU K rpaduKy, MIPOBEICHHON B 3TON TOYKE;

- puiatb HECIOXHBIC 3aJa4d Ha I[IPUMCHCHHUE CBA3UW MCKAY MNPOMEKYTKAMU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIUH, C OJHOW CTOPOHBI, M MPOMEKYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMU ITPOM3BOIHOM 3TOM (DYHKLUH — C IPYTOii.

B noBceHEBHOM XU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB:

—  monp3yach rpadukamu, CpaBHHBaTh CKOPOCTH BO3pacTaHHs (pOCTa, MOBBIICHUS,
YBEIUYCHHUSI U T.I.) WJIM CKOPOCTU YyObIBaHUS (TaJCHHs, CHU)KCHHS, YMCHBIICHUS U T.II.)
BCJIMYHMH B PCAJILHBIX IIPOICCCAX;

- COOTHOCUTh Tpa(MKi pEabHBIX MPOLECCOB U 3aBHCUMOCTEH C HX ONUCAHHSIMH,
BKJIIOYAIOIIMMH XapaKTEPUCTHKH CKOPOCTH M3MeHEHHs (OBICTPBIil POCT, MJIaBHOE MOHIKCHUE U
T.1.);

—  HUCTIOJB30BaTh TPaMKM PeabHBIX MPOLECCOB IS PELICHUS HECTOKHBIX MPHKIIaTHBIX
3aj1a4, B TOM YHCIIE ONpEeeNss Mo rpaguKy CKOpOCTh X0/1a MpoLecca.

Teopus eeposamnocmeit u cmamucmuKa, 102uKa u KOMOUHAMOPUKA

— OnepupoBaTh OCHOBHBIMU ONHUCATEIbHBIMM XapaKTEpPUCTUKAMM UYHCIOBOTrO Habopa:
cpeaHee apupMeTHIeCcKoe, MeIMaHa, HauOoJbIllee U HaUMEHbLIIee 3HaYECHNUS;

- ONEpUpPOBATh TOHATUSMHU: YaCTOTAa W BEPOSTHOCTb COOBITHSA, CIIydallHBIM BBIOOD,
OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU;

- BBIUUCIISATh BEPOSITHOCTU COOBITHI HAa OCHOBE MOJICUETa YKCIIa UCXOI0B.

B noBce1HEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB:

- OLICHMBATh M CPAaBHUBAThb B IPOCTBIX CIy4asX BEPOSTHOCTU COOBITUN B peabHOU
JKU3HH;

- YUTaTh, COIOCTABIATh, CpPABHUBATh, WHTEPHPETUPOBATH B IPOCTBIX CIydasx
peasibHble JaHHbIE, IPECTaBICHHbIE B BUJIEe TaOIUL, TUarpamm, rpaguKkos.

Texcmoevie 3a0auu

— Pemate HecnokHbBIE TEKCTOBBIE 3314 PAa3HBIX TUIIOB;

— aHAIM3HPOBATh YCIOBHUE 33724, IPU HEOOXOTUMOCTH CTPOUTH JIJIS €€ PeIleHuUs
MaTeMaTUYeCKYI0 MOJIENb;

— TIOHUMATh W UCIIOJIB30BATh IS PEIICHUs 3a/1a4i WH(OpMaIHio, IPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJILHOM 3aIMCH, CXeM, TaOJIUII, Auarpamm, rpaduKoB, pUCYHKOB;

— JIeHCTBOBATH M0 AITOPUTMY, COJIEpPKAIIEMYCsl B YCIIOBUU 3a/1a4U;

— HCIOJb30BaTh JOTUYECKUE PACCYKIEHUS MPU PEILICHUH 33/1a4u;



— paboTtarh ¢ U30BITOUHBIMU YCIOBUSMH, BEIOMpPas U3 Bceil nH(pOpMaIy, JaHHbIE,
HEOOXOIMMBIE JUTS PEICHUS 3aa4H;

—  OCYUIECTBJIATH HECIIOKHBIN TIepeOOp BO3MOKHBIX PEIICHUN, BBIOMPAs U3 HUX ONTHMAIbHOE
10 KPUTEPHSIM, CHOPMYITHMPOBAHHBIM B YCIIOBHH;

— aHAJIM3MPOBATh U MHTEPIPETUPOBATH MOIYYCHHBIE PEIICHHUS B KOHTEKCTE YCIOBHS 33/1a4H,
BBIOMpATh PEIICHHs, HE IPOTUBOPEYAINE KOHTEKCTY;

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

— pelaTh HECJIOXKHbIE 33]]a4H, CBSI3aHHBIE C JI0JIEBBIM YY4aCTHEM BO BJaJIleHUH (pUpMOi,
NpeaNpUsTHEM, HEIBUKUMOCTBIO;

— pemiath 3aJ1auu Ha MPOCTHIE MPOIEHTHI (CHCTEMBI CKUIOK, KOMHCCHH) M HA BEIYUCIICHUE
CJIOXKHBIX TIPOLICHTOB B PA3IMYHBIX CXEMaX BKJIAJIOB, KPEAUTOB U UIIOTEK;

— pemaTh NpaKTHYECKUE 3a/1auu, TPeOyIOIne UCIIOIb30BaHUS OTPHUIIATEIIBHBIX YUCEI: Ha
OIpeZieJICHUE TEMIIEPaTypPhl, Ha ONIPEeNICHNE TTOJIOKESHUS Ha BpEeMEHHON OCH (10 HAIeH 3pbI
U TIOCJIE), Ha IBUKEHUE JICHEKHBIX CPEJICTB (TMIPUXO0JI/PacXo), Ha ONpeIeIeHNe
IJTyOUHBI/BBICOTHI U T.IL.;

— HCIIONB30BaTh MOHATHE MacITaba sl HAXOXKICHUS PaCCTOSHUMA U JITTMH Ha KapTax, IaHax
MECTHOCTH, TJIaHAaX TIOMEIIEHHH, BEIKPOMKax, MpH paboTe Ha KOMIBIOTEPE | T.I1.

B noseceonesHoll scusHu u npu u3yHeHuu Opyeux npeomemos:

—  pemath HECJIOXHbBIE MPAKTHUECKUE 3a/1a41, BOSHUKAIOIINE B CUTYAIHSIX TTOBCETHEBHOM
HKHU3HU.

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHSAMM: TOYKA, HpsAMasi, IUIOCKOCTh B
HPOCTPAHCTBE, MapaJUIEIbHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX U MJIOCKOCTEH;

- pacrmo3HaBaTb ~ OCHOBHbIE  BUJIbl ~ MHOIOIPAaHHUKOB  (NpuU3Ma,  NHUpamMHia,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

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

- nenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (QUTYp: BUL
CBEpXY, COOKY, CHU3Y;

- U3BJIEKaTh HMHQOpPMAIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX  (PUTYpax,
IPEJICTABICHHYIO Ha YepTeKax U PUCYHKaX;

- npUMeHATh Teopemy I[ludaropa mpu BBHIUUCIEHUH 3JEMEHTOB CTEPEOMETPUUYECKUX
$uryp;

- pacrno3HaBaTh OCHOBHbBIE BUIbI TEJI BpallleHus (KOHYC, HHJIMHAP, chepa u 1map);

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

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MTPEIMETOB!

- COOTHOCUTh aOCTpaKTHbIE TE€OMETPUYECKHE TMOHATHUS U (aKThl C peaTbHBIMU
KU3HEHHBIMU O0BEKTaMU U CUTYaIUsIMHU;

- HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTYp Ul peIieHUs
TUIOBBIX 337a4 MPAKTUYECKOTO COEepKaAHUS;

- COOTHOCHTB TUIOIIA/IM TOBEPXHOCTEH Te 0IMHAKOBOM (POPMBI pa3IMYHOTO pa3zMepa;

- COOTHOCHUTH 00BEMBI COCYI0B OJMHAKOBOM (hOPMBI Pa3IMYHOTO pa3mepa;

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

Bexkmopul u koopounamet ¢ npocmparncmee



- OnepupoBarb Ha 0a30BOM YpOBHE TOHSTHEM JEKapTOBBI KOOPIMHATHI B

MPOCTPAHCTBE;

- HaXOJUTb KOOPAWHATHI BEPIINH Ky6a U IpAMOYT'OJIBHOI'O IMapaJiiCICnuicaa

OOyuaromumiics_ Ha YrIyOJIeHHOM YPOBHE HAYUUTCS:

Anzeopa u nauana ananusa

Inemenmet meopuu MHoOJIcecme u MamemamuyecKkoil 102uKu

CB00OIHO ONIEpPUPOBATH MOHATHIME: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
MTOJIMHOKECTBO, IepeceueHne, 00beIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPAMHATHOM MPSAMOIA, OTPE30K, HHTEPBaJ, OJIYHHTEPBaJ, IPOMEKYTOK C BHIKOJIOTON
TOYKOH, TpaduaecKoe MpeICTaBICHNE MHOKECTB Ha KOOPIUHATHOM MIIOCKOCTH;

3aJlaBaTh MHOKECTBA MEPEUYHCICHUEM U XapaKTEePUCTUUECKIM CBOHCTBOM;

OTIEpUPOBATH OHATUSMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKACHHSI, UICTUHHBIC U JIO)KHBIE
yTBEPXKACHUS, TPUUMHA, CIICJACTBHUE, YACTHBIN cly4yail 00IIero yrBepKAeHUsI, KOHTPIIPUMED;
MIPOBEPSITH MPUHAIICKHOCTD JIEMEHTAa MHOKECTBY;

HaxOJIUTh NepeceyeHre U 00bEAMHEHUE MHOXKECTB, B TOM YHUCJIE MPEJCTABICHHBIX
rpaduyecKy Ha YMCIOBOM MPAMOM 1 Ha KOOPAMHATHOM IIIOCKOCTH;

MIPOBOJIUTD JTOKA3aTEIIbHBIC PACCYKIACHUS JIsI 000OCHOBAHUSI UCTUHHOCTH YTBEPIKICHUI.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

UCIOJIb30BaTh YHCIIOBbIE MHOXKECTBA Ha KOOPAMHATHOM MPsIMOIM U Ha KOOPJAMHATHON
IUIOCKOCTH /715l OIIMCAHUS pealIbHBIX IPOLIECCOB U SIBJICHHIA;

IIPOBOAMTD JIOKA3aTEIbHbIE PACCYXKJIEHUS B CUTyalUsIX [TOBCEAHEBHON KU3HU, IPU PEIICHUU
3a/1a4 U3 Ipyrux MpeIMeToB

Yucna u BbIPAIICECHUA

CB000OIHO ONIEpUPOBATH MOHATHIME: HATYpajIbHOE YHCIIO0, MHOKECTBO HATYPaTbHBIX YHCET,
1[eJI0€ YHUCII0, MHOYKECTBO LIETIBIX Yncel, 0OBIKHOBEHHAs IpOOk, 1eCATUYHAS IPOOb,
CMEIIIaHHOE YUCJIO, PAITHOHATFHOE YHCIIO, MHOKECTBO PAIlMOHALHBIX YHCE,
HppallMOHATILHOE YUCIIO, KOPEHb CTETIEHHU N, JEHCTBUTETHFHOE YHCIIO, MHOXKECTBO
JNCHCTBUTEILHBIX YHCEN, TEOMETPHUECKAs HHTEPIIPETAIHS HATYPATBHBIX, IIEJTBIX,
paIoHaIbHBIX, NEHCTBUTENBHBIX YHCET;

MMOHUMAThH U OOBSACHATH PA3HUITY MKy MTO3UITMOHHON M HETIO3UITMOHHON CHCTeMaMHt
3aIACH YHCET;

MEPEBOIUTH YMCIA U3 OJHON CUCTEMBI 3alMCH (CUCTEMBI CYUCIIEHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIOJB30BATh MPU3HAKU AETUMOCTH CYMMBI M IPOU3BEACHHUS TIPU
BBITIOJTHEHUH BBIYMCIICHUHN M PEIICHUN 33]1aY;

BBITIONTHATH OKPYTJICHHE PAIlHOHATBHBIX U UPPALMOHATBHBIX YHCEN C 3aJaHHON TOYHOCTHIO;
CpaBHMBAThH JICHCTBUTENbHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSI0YMBATH YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOM U IECATUYHOMN IpOOH, YuCIa,
3aMMrCaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTereHn
Oorpire 2;

Haxoauth HOJ[ u HOK pa3ubiMu ciocob6aMu U UCTONB30BaTh X MPU PEIICHUH 3a]1a4;
BBITIONTHSATH BBIYUCIICHUS U TIPe0Opa30BaHUs BRIPAKECHHI, COJIEPKAINX JeHCTBUTEIbHBIC
9KClia, B TOM YHCJIe KOPHU HATYPAbHBIX CTETICHEH;

BBITIOJTHATE CTaHJIAPTHBIC TOXKISCTBEHHBIC TPEOOPA30BaHUS TPUTOHOMETPUICCKUX,
norapu)MUYECKHUX, CTETIEHHBIX, HPPAIIHOHATBHBIX BBIPAKEHUH.

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

BBIIIOJIHATH U OOBICHSTH CpaBHCHHUC PE3YJILTATOB BBIYHCIICHUI IIpH pCIICHUN TPAKTUYCCKUX
3aaa4, B TOM 4YUCJIC l'IpI/I6J'II/I)KCHHBIX BLI‘IHCJ'ICHHIZ, HCIIOJIb3YA pa3HbIC CITIOCOOBI CpaBHCHHﬁ;



3alUCbIBAaTh, CPABHUBATDH, OKPYTJIATH YUCIIOBBIC JAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OLCHHUBATHL PA3HBIMU criocobaMy  YKCIIOBBIE BBIpAXKCHHUA IIpU PCUHICHUUN
MPAaKTUYCCKUX 3a/la4 U 3aaa4 U3 IPYTUxX y‘Ie6HBIX mpeaAMETOB

Ypaenenuﬂ U Hepaesencmea

CB000/1HO ONIEpUPOBATh MOHATUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS
HEPAaBEHCTBA, YPABHEHUE, SABIAIOLIEECS CIEICTBUEM IPYroro ypaBHEHMs, YPaBHEHHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHUs yPABHEHUH;

peuaTh pa3sHble BUAbI YPABHECHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHus 3-ii U 4-if cTeneneil, poOHO-pallMOHANTbHbIE U UPPALMOHAIBHEIC;

OBJIa/Ie€Th OCHOBHBIMU THIIAMU II0KA3aTENbHBIX, JJOrapu(PMUUECKUX, UPPALUOHATIBHBIX,
CTCIICHHBIX YPABHEHUI U HEPABEHCTB M CTAaHJAPTHBIMU METOJAMHU UX PEILICHU U IPUMEHATH
UX IIPU pELICHUH 3a/ad4;

IIPUMEHATH TeopeMy be3y K perieHuio ypaBHEHMI;

IIPUMEHSTH TeopeMy BueTa [uisl peleHns HEKOTOPBIX ypaBHEHUI CTEIIEHH BBILLE BTOPOH;
IIOHUMAaTh CMBICJ TEOPEM O PAaBHOCWIIBHBIX M HEPAaBHOCUJIbHBIX IIPE0OPa30BaHUSIX
YPAaBHEHUU U YMETh UX JI0KA3bIBATh;

BJIaJIeTh METOJJaMH PELICHHs YypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO/]
pereHust 1 000CHOBBIBATb CBO BBIOOD;

HCII0JIb30BaTh METO]l MHTEPBAJIOB Ul PEILIEHUS HEPABEHCTB, B TOM YHUCJIE JPOOHO-
palMOHAaJIbHBIX U BKJIIOYAIOLIUX B c€0s1 MppalliOHAIbHbIE BBIPAXKECHMUS;

pemaTh ajnredpanyecKkue ypaBHEHHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuueckuM MeTodaMu;

BJIAZIETh PA3HBIMU METOJIAMH JI0KA3aTEJIbCTBA HEPABEHCTB;

peuiaTh ypaBHEHHMs B LIENIBIX YHCIIAX;

n300pakaTh MHOKECTBA Ha TNIOCKOCTH, 3371aBaeMbIe YPaBHEHUSIMU, HEPABEHCTBAMH U X
CUCTEMaMU;

cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPAa30BaHUSI IIPU PELIEHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITh U pellaTh YpaBHEHUs, HEPABEHCTBA, X CUCTEMBI IIPU PELLICHUU 331a4 APYTUX
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY IPaBIO0IN0100Us PE3yJIbTAaTOB, MOIY4aeMbIX TP PEILICHUH PA3INYHbIX
ypaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3a7a4 IPYTUX YUeOHbIX IPEIMETOB;
COCTaBJISITh U pellaTh YpaBHEHUS U HEPABEHCTBA C MapaMeTpaMy MIPH PEIIeHUH 3a]a4
JPYTUX y4eOHBIX MTPEIMETOB;

COCTaBJIATh YPAaBHEHHE, HEPABEHCTBO WIM UX CUCTEMY, ONMCHIBAIOIIUE PEATBHYIO CUTYALIHIO
WM NIPUKJIAHYIO 337ja4y, HHTEPIPETUPOBATh MOJIYyYEHHBIE PE3YJIbTAThI;

HCIIOJIB30BATh IPOrpaMMHBIC CpEACTBa IPH PCEHICHUHW OTACIBHBIX KJIACCOB ypaBHeHI/Iﬁ n
HCPAaBCHCTB.

Dyukyuu

Bnanetb moHATHSAMU: 3aBUCUMOCTD BETUYMH, (DYHKIUS, ApTYMEHT U 3HaueHue QyHKIINH,
00J1acTh ONpeesIeHNs U MHOYKECTBO 3HaUe€HUHN (YHKINH, rpaduk 3aBUCUMOCTH, TpaduK
GbyHKIMH, HYTH QYHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUe HA YHMCIOBOM
MIPOMEXYTKe, yObIBAaHUE HA YHCIIOBOM IIPOMEXKYTKE, HaUOOJIblIIee U HaUMEHbIIIee 3HaYCHHE
(GYHKIMU Ha YMCIIOBOM MPOMEXKYTKE, epuoindeckas (yHKINA, IepUO/], YeTHAS U HeUeTHas
(GyHKIIUHM; YMETh IPUMEHSATh 3TH MOHATHS NPU PELIeHUH 3a]1aY;

BJIAJIETh MOHATHEM CTENeHHasl (YHKIIUS; CTPOUTH ee TpaduK U YMETh IPUMEHSATh CBOICTBA
CTETNIEHHON (YHKIIMH MPH PEIICHUHU 3a/]1a4;



BJIAJICTh MOHATUSMU TOKa3aTeNbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX IpaUKU U YMETh
IIPUMEHSATh CBOICTBA NOKA3aTeNbHON (DYHKIMM ITPU PELICHUHU 3a7aY;

BJIJICTh MOHATHEM JorapudMudeckas QyHKIHS; CTPOUTD ee rpaduK U yMETh IPUMEHSTh
CBOMCTBa Jorapu(pMUUEcKOi GyHKIMH IPU PELICHNUH 33/1a4;

BJIAJIeTh MOHATUAMU TPUTOHOMETPHUECKUE (PYHKIIUHU; CTPOUTH UX IpauKu U YMETh
IPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (PYHKIUM ITPU peLIeHUH 3a/ay;

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

IIPUMEHSATH [IPU PELLICHUH 3a7a4 peodpazoBaHusl rpaduKoB QyHKIMII;

BJIAJIETh MIOHATUAMH YUCIIOBAsI [TOCIIEI0BATEIbHOCTb, apu(hMETHUECKas! U TeOMeTprYecKas
MIPOTPECCHUS;

IIPUMEHSATH [P PELLICHUHU 3a/1ad CBOMCTBA U MPU3HAKU apu(PMETUUECKON U FeOMETPUIECKOM
MPOrPECCUi.

B nosceonesnoil ocuznu u npu uzyueruu opyeux y4eoHvlx npeomemos:

OIpeIeNIATh 10 IparKaM U UCIIOJIb30BaTh JUIsl peLCHHs] IPUKIIQJAHBIX 33/1a4 CBOIMCTBA
peanbHBIX MIPOLECCOB U 3aBUCUMOCTEH (HauOoJIbIlne M HAUMEHbIINE 3HaYeHUs,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
ACHUMIITOTBI, TOYKH Meperuoa, Iepuos u T.11.);

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

Dnemenmol mamemamuyueckKozo ananusd

Brnaners nonsituem 6eckoHeUHO yObIBarolIasi FeOMETpUUECcKasi IPOrpeccust U yMeTh
IIPUMEHSATH €r0 IPU PeIIeHUH 3a1a4;

MIPUMEHSITD JUIsl pEICHU 3a]1a4 TEOPUIO NPEEIIOB;

BJIaJIETh MOHATUAMU OECKOHEYHO OOJIbIINE U OECKOHEYHO MaJIble YHCIIOBBIE
MOCTIeI0BATEIbHOCTH U YMETh CPaBHUBATh OECKOHEYHO OO0JIbIINE U OECKOHEYHO MajIble
MOCJIEI0BATEIbHOCTH;

BJIAJIETh MOHATUSAMU: POU3BOHASA (PYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUH;
BBIUUCIIATH POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIMI U MX KOMOMHAIINT;

uccie0BaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSTh K PELICHUIO 33a/]1a4, B TOM YHCJIE C TapaMeTPOM;
BJIaJIETh MOHATHEM KacaTelbHas K rpaduKy QyHKIIMU U YMETh IPUMEHSATh €r0 IpU PeIIeHun
3ajay;

BJIaJIETh MOHATUAMU NepBOOOpa3Hast (PyHKIM, ONpEIEeTICHHBIH HHTErpa;

npuMeHsATh Teopemy HproToHa—JIeliOHMIa 1 ee clieACTBUS AJIS peIIeHus 3a/1a4.

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
IpeaAMETOB, CBA3AHHBIC C UCCIICAOBAHUEM XapPAKTCPUCTUK ITPOLECCOB,
HHTCPHIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATLL

Texcmoevie 3a0auu

Pemartp pa3Hble 3a1a4 MOBBIIEHHON TPYIHOCTH;

aHAIIM3UPOBATH YCIOBUE 3a]]a4i, BEIOUPATh ONTUMAIBHBIM METO/I PEeIICHUS 3a1a4u,
paccMmatpuBasi pa3IMyHbIE METO/IbI;

CTPOUTHb MOACIIb PECIICHUA 3ada4u, IPOBOAUTE JOKA3ATCIIbHBIC PACCYKACHUSA IIPU PCIICHUN
3a/1a4u;

pemarh 3a1a4u, TpeoyroIue nepedopa BapuaHTOB, TPOBEPKHU yCIOBUHM, BEIOOpA
ONTHMAJILHOTO PEe3yJIbTaTa;



— AHaJU3MPOBATh U UHTEPIPETUPOBATH MTOIYYCHHBIE PELICHUS B KOHTEKCTE yCIOBUA 3a1a4H,
BBIOMPATH pEIIEeHNUs, HE IPOTUBOPEYALE KOHTEKCTY;

— TEpEeBOAMTH IPU PELICHUH 33/1a4H HHPOPMALIHIO U3 OTHOU (POPMBI 3aIIHCH B APYTYIO,
UCTOJB3Ys IIPU HEOOXOTUMOCTH CXEMBbI, TaOJIHIIbL, TpadUKH, THArpaMMBI.

B noeceonesnoti srcuznu u npu uzyueHuu Opy2ux npeomemos:

pelarb NPakKTUYECKUE 3a1a4 U 3a1a4M U3 APYTUX [IPEAMETOB

T'eomempuas

— Brnagers reoMeTprUECKUMH MOHATUSAMU NP PEILICHUH 3371a4 ¥ IPOBEACHUU
MaTeMaTHYECKUX PaCCYKICHHIA;

—  CaMOCTOATENFHO (POPMYJIUPOBATH ONPEACICHNS TEOMETPUIECKUX (UTYp, BBIIBUTATh
THIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPUYECKUX (QUTYp U 0OOCHOBBIBATH WIIN
OIpOBEpraTh Ux, 0000IIaTh WM KOHKPETH3UPOBATH PE3yJIbTAaThl HA HOBBIX Kjaccax (uryp,
IPOBOANTH B HECTIOKHBIX CTydasx KiacCH(pUKauio GUryp 1mo pasimuHbIM OCHOBAHUSIM;

— HCCIEN0BATh YEPTEXKH, BKIIOYass KOMOUHAIMH (DUTYD, U3BJIEKATh, MHTEPIIPETUPOBATH U
peoOpa3oBEIBATH MHPOPMAITUIO, TIPEJCTABICHHYIO Ha YePTEkKax;

— pemiath 3a/laud FeOMETPHYECKOTO COJICP)KaHHsI, B TOM YHCIIE B CUTYalUsAX, KOT/Ia allTOPUTM
pELICHUS HE CIeIyeT SIBHO U3 YCIIOBHS, BBITIOIHATH HEOOXOJUMBIE JIJIsl PELICHUS 3a/1auu
JOTIOJTHUTEIBHBIE TOCTPOSHHS, CCIIEA0BATh BOZMOKHOCTh TIPUMEHEHUS TEOpeM B (HopMyIT
ISl peILICHNUS 33/1a4;

— yMeTb (OpMYIHPOBATH U IOKA3bIBATH TEOMETPHUECKUE YTBEPIKICHHS,

— BJIAJCTh MOHATUSAMH CTEPEOMETPUU: IPU3MA, Napaieenune, MupaMuIa, TETPadap;

— UMETh MPEJICTaBICHUS 00 aKCHOMaX CTEPEOMETPHH U CIICACTBHSX U3 HUX U yMETh
NPUMEHSTh UX NIPU PEILICHUU 3a/1ay;

— yYMETb CTPOUTH CEUCHHSI MHOTOTPAHHUKOB C MCIIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIe U METO/Ia CIIE/IOB;

— HMETh NPE/ICTaBIEHUE O CKPEIINBAIOLINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YroJl U PacCTOSIHUE MEX1y HUMU;

— TMPUMEHATH TEOPEMBI O MAPALIEIBHOCTH MPSMBIX M TUIOCKOCTEH B MMPOCTPAHCTBE MPH
pelIeHIH 3a/1a4;

— yMeTb IPUMEHSTH NapajuielbHOE IPOSKTUPOBAHKE AJIs U300paxeHus Quryp;

— yMeTb IPUMEHSATH MEPIEHAUKYIIPHOCTH MPSIMOM U IUIOCKOCTH MPH PEIIEHUH 3a/1a4;

—  BIIQJIETh TOHSATHSIMH OPTOTOHAIBHOE MPOSKTHPOBAHNE, HAKJIOHHBIE M UX MTPOEKITUH, YMETh
MPUMEHSTH TEOPEMY O TPeX MEPIEHANKYIAPax NPy PEIICHNH 3a/1a4;

—  BIIQJIETh MOHATHSMHU PACCTOSHUE MEXY (PUTYypaMU B IPOCTPAHCTBE, OO NEpIEeHANKYIISP
JIBYX CKPEIIMBAIOLIMXCS MPSMBIX U YMETh IPUMEHATh UX P pEIIeHUH 3a]1a4;

—  BIIQJIETh TIOHSATHEM yTOJ MEXIY NMPSMOH U MIIOCKOCTHIO U YMETh MIPUMEHSTH €r0 TIpH
pelIeHIH 3a/1a4;

—  BJIQJIETh MOHATHSAMMU JABYTPAHHBIN YTOJI, YTOJI MEX]y IUIOCKOCTSMH, MEPIEHANKYIISIPHbIC
TUIOCKOCTH M YMETh PUMEHSTh UX MPU PELICHUH 3a/1a4;

—  BIIQJICTh TIOHATHSIMH MTPU3MA, TTapaJUIeTIeTUIIe ] U TIPUMEHSTh CBOMCTBA ITapaJuIeyIeuIe/1a
MIPH PELICHUH 3a71ay;

—  BJIQJIETh MOHATHEM IPSIMOYTOJIbHBIN Mapajiesenune]l 1 IPUMEHATh €ro IpU pelIeHun
3ajad;

—  BJIJIETh TOHATHAMM MUPAMUJIA, BUJIBI TUPAMUJ, SJIEMEHTHI IPABUIBHON MUPAMU/IBI U YMETh
NPUMEHSTH UX MIPH PELICHUH 33J1ay;

— HMETh MPEJICTaBICHUE O TeopeMe Diiiepa,IpaBIIIbHBIX MHOTOTDAaHHUKAX

—  BIIQJICTh TIOHSATHEM IUIOIIAIHA TOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh IIPUMEHSTh €T0 MPH
pellIeHIH 3a/1a9;



— BJIAJIETh OHATUSIMU TeJa BpalieHus (IIUIMHAD, KOHYC, map u chepa), uX CeYEHU U YMETh
MPUMEHSTH UX MPH PEIICHUH 3a]1ad;

— BJIAJIETh NOHATUSMHU KacaTeIbHbBIC MPSIMBIE U IJIOCKOCTH M YMETh MPUMEHSTh U3IPH
pElIeHNH 33]1aY;

— HMMETh MPEJICTABIICHUS O BIIMCAHHBIX U ONMCAHHBIX Cepax U YMETh IPUMEHSTh UX MPH
peIICHIH 3a]1a4;

— BJAJIETh NOHATUAMHU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJI BPAIICHUS U IPUMEHSTh UX MIPU
pElICHUH 33]1aY;

— HMMETh MPEJICTABICHUE O pa3BEePTKE MWIMHIPA ¥ KOHYCA, IUIONIAIN TOBEPXHOCTH MIMHAPA H
KOHYCa, YMETh IPUMEHSTh UX MPH PELICHUHU 33/1a4;

— UMETh MPEJACTABICHUE O TUIOIAIU CPEPHI K YMETh MPUMEHSTh €T0 MPHU PEIISHUH 3a/1a4;

— yMeTh pemaTh 3a7a4d Ha KOMOWHAIIMY MHOTOTPAHHUKOB U TEJl BPAILICHUS;

— HMMETh MPEJICTABICHUE O IMOJ00UU B TIPOCTPAHCTBE U YMETh PEIIaTh 33/1a4 HA OTHOLICHUE
00BEMOB U TIJIOMIAJIEH TTOBEPXHOCTEH MOT00HBIX (DUTYP.

B noeceownesnotul scusnu u npu uzyyeHuu Opyeux npeomemos:

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

pelIeHus 3a/ad MPAKTHYECKOTO XapakTepa W 3a1ad M3 CMEKHBIX TUCIHUIUIMH, WCCIICIOBAThH

MOJTyYCHHBIC MOJICIIA ¥ UHTEPIIPETUPOBATH PE3yJIbTAT.

Bexmoput u koopounamut 6 npocmpancmee

— Bragers NOHATHSAME BEKTOPHI M X KOOPIUHATHI,

— YMETb BBINOJIHATH ONEPAIIUH HaJl BEKTOPaAMHU;

— HCIONB30BATh CKAISIPHOE MPOU3BEICHNE BEKTOPOB MPH PEIICHUH 33]1a4;

— TPUMEHATH YPaBHEHUE IJIOCKOCTH, (POPMYITY PACCTOSHHS MEXKTYy TOUKaMH, YpaBHEHHE
cdepsl IpH peLIeHUH 3a7ay;

— TIPUMEHATH BEKTOPBI K METOJI KOOPAMHAT B IPOCTPAHCTBE MPH PEIICHUH 33/1a4.

Hcmopu}l mamemamuku
— Hmeth MMpEACTABJICHUE O BKIIAIC BBIAAOIINXCA MATCMATHUKOB B PA3BUTHUC HAYKHU,
— IHOHHUMATh POJIb MATCMATHUKH B PAa3BUTHU Poccun.

Memoovr mamemamuxu

— MHcnonp30BaTe OCHOBHBIE METO/BI 10OKA3aTENIBCTBA, IPOBOIUTH 10KA3aTEIbCTBO U BBINIOJIHATh
OIIPOBEPKEHUE;

— IPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MATEMAaTUYECKUX 3a1a4;

— Ha OCHOBE MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTEPU30BATh KPACOTY U
COBEPLICHCTBO OKPYXKAIOLIET0 MUpa U POU3BEICHUM UCKYCCTBA;

— IPUMEHATh IIPOCTEHIINE NPOrPAMMHBIE CPEICTBA M JJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELICHUU MAaTEMATUYECKUX 3a/1a4;

— IIOJIB30BAThCA MPUKIAAHBIMU IIPOrpaMMaMH U MPOrpaMMaMU CUMBOJIBHBIX BBIYMCIICHUN JUIS
MCCIIEIOBAaHUS] MaTEMaTUYECKHX OOBEKTOB.

O6vqa10m1/11”4c;1 Ha 0a30BOM YPOBHEC NOJYYUT BOSMOXKXHOCTHb HAYYUTHCA:

Yucna u evipasrcenus

— ornepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSMM:  JiorapupMm  4wucia,
TPUTOHOMETPHUUECKAsl OKPYXHOCTh, TpaJyCHasl Mepa yria, BEIU4YMHA yria, 3alaHHOr0 TOYKOW Ha
TPUTOHOMETPUUECKON OKPY)KHOCTH, CHHYC, KOCUHYC, TAHT'€HC M KOTAHTEHC YTJIOB, UMEIOIINX
IIPOU3BOJIBHYIO BEJINYMHY;

— BBITNIOJHATH apu(MeTHYecKue IeUCTBUS C LEJBIMU U PallMOHAIBHBIMU YHCIAMU;



— BBITIOJIHATH HECIIOXHBIC Hp606p330BaHI/IH YUCIIOBBIX BBIpa)KeHI/II\/'I, COACpIKAIINX
CTETNEHU YUCeI, TUO0 KOPHHU U3 Yuce, TN00 JTorapudMbl YHCEIT;

— CpaBHHBAThH paIlMOHATBHBIC YHCIIa MEXKIY COO0ii;

- OLICHUBATh M CPaBHUBATh C PALMOHAJIBHBIMH YHCIIAMHU 3HAYCHHS IICIBIX CTETICHEH
qrcell, KOpHEH HaTypalbHOW CTEIIEHH U3 YHCEN, JIOTapr(PMOB YHCEIT B IPOCTHIX CIyYasix;

- OLICHUBATh 3HAKH CHHYCA, KOCHHYCA, TAHTCHCA, KOTAHT€HCA KOHKPETHBIX YTIIOB;

B noBcenHeBHO KU3HU U TP U3YYEHHUH JPYTUX y4EOHBIX MPEAMETOB:

- BBINOJIHATH BBIYMCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa,

- BBIIOJHATL MPAKTUYCCKHUEC PaACUYCThl C HCIIOJIb30BAHHUEM IIPpU HCO6XOI[I/IMOCTI/I
CHPaBOYHBIX MATEPUAIIOB M BBIYMCIIUTEIBHBIX YCTPOWCTB;

— COOTHOCHUTH PEalTbHBbIC BEIMYMHBI, XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIETO MHpPA C
UX KOHKPETHBIMHU YHCIIOBBIMHU 3HAUCHHSIMU;

- UCTOJb30BAaTh METOMAbl OKPYIJICHHS, NPUOIMKEHUS M TPUKHIKA TpPU PEHICHUU
NPaKTUYECKHUX 3aJ1a4 TOBCETHEBHOM JKU3HHU.

Ypasnenus u nepasencmea

- Pemrate pamumoHanbHBIe, TIOKa3aTelbHbIE W JIorTapu(MUYECKHe ypaBHEHUS U
HEPABEHCTBA, IIPOCTEHINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BAaTh METOAbl PEIICHMS YPAaBHECHMI: NPUBENCHHE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» WIN «4aCTHOE PaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

- HCIIOJIB30BaTh METOJ UHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

- n300pakaTh HAa  TPUTOHOMETPHYECKOW  OKPY)KHOCTH  MHOXECTBO  pEIICHUH
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

- BBINOJIHATE OTOOp KOpPHEH ypaBHEHHMH WJIM pEleHUI HEPaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIbHBIMU YCIOBUAMH U OTPAaHUYECHUSMH.

B noBcenHeBHO KU3HU U TP U3YYEHHUH JAPYTUX yIEOHBIX MPEIMETOB:

- COCTABJIATH U PEILIaTh YPABHEHMs, CUCTEMbl YPABHEHUN U HEPABEHCTBA IIPU PELICHUU
3aJa4 APYrux y4eOHBIX MPEIMETOB;

- HCIIONIB30BAaTh YPAaBHEHUs M HEPABEHCTBA JUIsI IIOCTPOEHUS W HCCIEHOBaHUS
IIPOCTEUIINX MATEMATUYECKUX MOJIEIIEH PEANIbHBIX CUTYAllMi WJIM IPUKJIAJIHbBIX 33734,

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIH IIpU PEIICHUM YpPAaBHEHHUS, HEPABEHCTBA WIIU
CUCTEMBI Pe3yJIbTaT, OLIEHUBATh €ro MPaBIONoA001e B KOHTEKCTE 3a/1aHHOM peanbHON CUTYyalluu
WJIU TIPUKIJIAHOM 3a1a4H.

Dyukyuu

- OnepupoBarh MOHATHSAMH: 3aBUCUMOCTb BEIMYMH, (YHKIIMS, apryMEHT U 3HaYeHHE
GyHKLIMH, O0JIaCTh OIpeNeNeHHs] ¥ MHOXXECTBO 3HaueHMH (QyHKIUH, rpaduk 3aBHCHUMOCTH,
rpaduk QyHKINH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HaUMEHbllee 3HaueHHe
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (GyHKIUs, IEpUOJ, YeTHas U HedeTHas
byHKIUY;

- OTIEpUPOBATH MOHATUSAMU: CTENEHHas, JorapudmMuueckas 1 nokasarenbHas QyHKIUH,
TPUTOHOMETpHUECKHEe QYHKINY;

- OTpeNIeNIATh 3HaueHUe (PYHKIMH 10 3HAYCHHUIO apryMeHTa MpH pa3IMyHbIX crocobax
3a1aHusl QYHKIUY;

- CTPOUTH IpapUKU N3yUYEHHBIX (YHKIUI;

- ONMHCHIBATh MO TpapuKy M B MPOCTEHIIMX Ciaydasx Mo ¢(opMmylie MOBEACHHE H
CBOICTBa (PYHKIIMIA, HAXOAUTH IO rpa@uKy PyHKIMU HAauOOJIbIINE U HAMMEHBIINE 3HAUCHNUS;



- CTPOUTH 3CKHU3 Tpaduka (QYHKIUH, YIOBICTBOPSIOMIEH MNpHBEIeHHOMY HaOOpy
yCIIOBHM (IPOMEKYTKH BO3pacTaHUs/yObIBaHMs, 3HaUCHUE (YHKIIMUA B 3aJIaHHOW TOYKE, TOUKHU
IKCTPEMYMOB, HYJIU (YHKIMH U T.]I.);

- pelmiaTb ypaBHEHMs, IPOCTEHIIME CUCTEMbl YpaBHEHHUI, WCHOJIb3ysd CBOMCTBa
GyHKIMA 1 UX TpaduKoB.

B noBcenHeBHOI KU3HU U ITPU U3YYEHHUH JPYTUX y4EOHBIX MPEAMETOB:

- OlpeNesiATh M0 rpadukaM M HCHOJIb30BATh Ul PELICHHMs NPUKIATHBIX 3a/1ad
CBOWCTBA pealIbHBIX IPOLECCOB M 3aBUCUMOCTEH (HauOONIbIIME W HAUMEHbIIUE 3HAYCHMS,
POMEXYTKH BO3PACTaHUS U YOBIBAaHUS (DYHKIIHH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON IPAKTUYECKOM CUTYalNH;

-OIpeNeaTh MO0 TpauKkaM MPOCTEHIIME XAPAKTEPUCTUKHM IMEPUOANYECKHUX IPOLIECCOB B
0MOJI0TUM, SKOHOMHKE, MY3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

Dnemenmol mamemamuuecko20 anaiusda

- OnepupoBarh MOHATUSMU: MPOU3BOJHAS (DYHKIMU B TOUKE, KacaTelbHas K rpaQuky
byHKIIMH, TPOU3BOIHAS (YHKIUY;

- BBIYHCIIATh  MPOW3BOJHYIO  OJHOWICHA, MHOTOWICHA, KBAJIPAaTHOTO  KOPHS,
MIPOU3BOTHYIO CYMMBI (DYHKIIN;

- BBIUUCIISATh MPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIMA M MX KOMOWHAIUM, HCIIOJB3YsI
CIIPABOYHBIC MATCPHAIIHI;

- UCCIIEZIOBAaTh B MPOCTEHUIIMX Cly4dasX (YHKIUA HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIPIIINE ¥ HAMMCHBIIME 3HAYCHUS (YHKIUH, CTPOUTh TpaduKH MHOTOWICHOB U
MPOCTEHIINX PAallMOHATBLHBIX (PYHKIUH ¢ MCIIOJIb30BAaHUEM ariapaTa MaTeMaTHIeCKOro aHau3a.

B noBceiHEBHOM KU3HU U IPU U3YYCHHUH JAPYTUX YICOHBIX MPEIMETOB:

- peliaTh MpUKIAIHbIC 3a1a9i U3 OHONOTHH, (DU3WKH, XUMUU, IKOHOMUKUA U APYTUX
MIPEIMETOB, CBS3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTUK PEATBHBIX MPOIECCOB, HAXOXKICHUEM
HaWOOJIBIINX U HAMMEHBIIIUX 3HAYCHHI, CKOPOCTH U YCKOPEHUS H T.IL.;

- WHTEPIPETHUPOBATH MOJTYICHHBIC PE3YIIbTATHI.

Teopusa eepoamnocmeit u cmamucmuKka, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMH OIHMCATEIIbHBIMU XapaKTEPUCTUKAMU YHUCJIOBOro Habopa:
cpenHee apupMeTuieckoe, Meiana, HanOobIlee U HAMMEHBIIIee 3HAUCHUS;

- OTIEpUPOBATh TOHATUSMU: YACTOTA M BEPOSTHOCTH COOBITHS, CIY4alHBIA BBIOOP,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

- BBIYUCIISATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETa YKCia UCXOJIOB.

B noBceHEeBHOM KU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

- BBIYHUCIISITh WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B PeaIbHON KU3HU,

— BBIOMPATH MOJIXOIAIINE METOIbI TIPEICTABICHUS K 00paOOTKU TaHHBIX;

YMETh pelllaTh HECIOKHbIE 3a/1a4ll Ha IPUMEHEHHUE 3aKOHa OOJBIINX YHCET B COIMOJIOTHH,
CTpPaxOBaHMH, 3JAPaBOOXPAHEHUM, OOECTICUCHHH O€30MaCHOCTH HACEJICHUS B UYPE3BBIYAITHBIX
CUTYaIUAX

Texcmoeuie 3a0auu

— Pemats 3aa4M pa3HbIX TUIIOB, B TOM YHCJIC 3a1a4un MHOBBIIIEHHON TPYAHOCTH;

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

— CTpOUTH MOJECJIb PCIICHHUA 3aJa4u, IPOBOAUTE JOKA3aTCIbHBIC PACCYXKICHUSA,

— pemiarth 3a7a4u, TpeOyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHUH, BEIOOPA
ONITHMAJILHOTO PE3yJIbTaTa;

— aHAIM3HPOBATh U UHTEPIPETHPOBATH PE3YNIbTAThl B KOHTEKCTE YCIOBHS 3a/1a4H, BHIOUPATh
pellieHus, He MPOTUBOPEYaIie KOHTEKCTY,



— TEpeBOAMTH NPU PEIICHUH 3a/1a41 HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO, UCIIONIB3YS
pU HEOOXOIMMOCTH CXEMBI, TAOIHIIBI, TPaUKH, JHATPAMMBI;

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

— pemiaTh MPaKTHYECKUE 3a/1a41 U 3a/Ia4H U3 APYTHX IPEAMETOB.

T'eomempuas

- OnepupoBaTh MOHATUSMHU: TOYKa, MpsMas, IJIOCKOCTh B  MPOCTPAHCTBE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH;

— MPUMEHSATH ISl pEIICHUs 3a]a4 TeoMeTpuyeckre (akThl, €CIH yCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme;

- pelmars 3a7ayd Ha HaXOXKJIEHUE TE€OMETPUYECKUX BEIMYMH MO0 00pa3laM WU
aJIropuTMam;

— nenath (BRIHOCHBIC) TIOCKHE YEPTEXKHU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIIE
pHCOBATh BUJ| CBEPXY, COOKY, CTPOUTH CEYECHHSI MHOTOI'PAaHHUKOB;

- M3BIIEKaTh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATh MHPOPMALIUIO O TEOMETPUICCKUX
¢urypax, NpeJCTaBIEHHYIO Ha YepTexax;

— NPUMEHITh TreoMeTpuueckue (akThl i pelleHdus 3aJad, B TOM 4YHCIE
MPEIIOJIararoIuX HECKOJIBKO IIaroB PEIICHHUS;

- OIMCHIBATh B3aUMHOE PACIOJI0KEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- (bopMyIHpOBaTH CBOKWCTBA U MIPU3HAKH DUTYD;

- JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

— BIIQJIETh CTAaHIAPTHOM KiaccuduKanueil MpOCTPaHCTBEHHBIX (uryp (TUpaMusbl,
MIPU3MBI, TApaJUICTICIHUIIE Ib);

- HaXOJUTh O0BEMBI U IJIOUIA/M MTOBEPXHOCTEW M€OMETPUUECKUX TE€l C MPUMEHEHUEM
(opmyu;

— BBIYMCIISITh PACCTOSIHUS U YTJIbI B IPOCTPAHCTBE.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- HCII0JIb30BaTh CBOMCTBA T€OMETPUYECKUX (DUTYp JUISl pellIeHus 3a7a4 IPaKTUYECKOTo
XapakTepa ¥ 3a7a4 u3 Apyrux oodjacrei 3HaAHU.

Bexmopul u koopounamut 6 npocmpancmee

— OnepupoBarh MOHATHAMH JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJsipHOE
IIPOU3BENICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

— HaXOJUTh PAcCTOSHUE MEXIYy JABYMsS TOYKAMU, CYMMY BEKTOPOB U IPOU3BENIECHUE
BEKTOPA Ha YHUCJIO, YTOJI MEXY BEKTOPaMH, CKAISIPHOE IIPOU3BEACHNE, PACKIIAIBIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTth npocTeiiye 3aJa4r BBEIEHUEM BEKTOPHOTo Oasuca.

O6an101u1/1171cs1 Ha VTJ'IV6J'I€HHOM YPOBHEC IMOJIYUYUT BO3MOXKHOCTH HAYIYUTHCS:

Dnemenmul meopuu MHoOJIcecme u MamemamuyuecKkoil 102uKu

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEpUPOBATH MOHATUAMHU: KOHEYHOE MHOKECTBO, JIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U pa3HOCTh MHOXKECTB, YHUCIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MIPSIMOM, OTPE30K, HUHTEPBAJL, IOJYUHTEPBAI, IPOMEKYTOK C BBIKOJIOTOMN
TOUKOH, rpaduueckoe MpeCTaBIeHNe MHOXKECTB Ha KOOPJMHATHON TIIOCKOCTH;

— 3a/1aBaTh MHOKECTBA IEPEUUCICHUEM U XAPAKTEPUCTUUECKUM CBOMCTBOM;



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

HAXO/UTh MepecedeHre U 00bEINHEHHE MHOXKECTB, B TOM YHUCIIE MPEICTaBICHHBIX
rpaduUecKy Ha YHCIOBOM MPSMOI M HAa KOOPMHATHON TNIOCKOCTH;

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPIKICHUH.

B nosceounesnoii orcuznu u npu usyyeHuu opyeux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOXKECTBA HA KOOPJAUHATHOM IPSIMON U Ha KOOPAUHATHON
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 MHOXKECTBAMU TPU PEIICHUH 3a/1a4;

— 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 TOX/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 NpU pelieHuu 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, YPAaBHEHUE, SIBIISIIOIIEECS CIIEICTBUEM APYTroro ypaBHEHUS, 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, JJOTapU(PMUUECKUX, UPPALTUOHAIBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB M CTAaHJAPTHBIMHM METOJIaMU UX PEIICHUN U IPUMEHATh
WX TIpU PELICHUH 3a]1aY;

— TPUMEHATH TeopeMy be3y K pelleHuI0 ypaBHEHU;

— TpUMEHATH TeopeMy Buerta a1 pereHuss HEKOTOPBIX YPaBHEHHUM CTENIEHH BBIIIE BTOPO;

— 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 noeceonesnotl dcusnu u npu u3ydeHuu 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 M X CUCTEM IIPH PELICHUH 33734 IPYTUX YUEOHBIX MPEIMETOB;

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

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIM MIPUKJIAAHYIO 3aJa1y, HHTCPIIPCTUPOBATH IMOJTYYCHHBIC pe3y.HBTaTBI;

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 YPABHEHHUU 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 CTETIeHHas! (PYHKIHS; CTPOUTH €€ rpadK U yMeTh MPUMEHSATH CBOWCTBA
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 JorapupMuyeckas 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 (DYHKIUI MpU pELICHUH 3a/1a4;

— 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 YHUCIIOBAs MOCJIEI0BATEIbHOCTD, apu(pMETHUECKAs U TeOMEeTpUYecKas
MIPOrpeccusi;

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

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  ONpeAeNsaTh 1o rpadukaM U UCMOIB30BaTh I PELICHUs PUKIIAIHBIX 3a/1a4 CBOMCTBA
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 MTPAKTUUECKON CUTYalUH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

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

— BJIAJIETh OHATHEM aCUMITOTHI U YMETh €r0 IPUMEHSATH IIPH PEIIECHUN 3a/ay;



— 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 3a1a4;

— TPUMEHATH JJIs PELIEeHUs 3a7ja4 TEOPUIO IIPENIETIOB;

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

—  BIIQJIETh MOHATHAMMU: IPOU3BOIHAS (PYHKIIUHM B TOUYKE, IPOU3BOHAS (DYHKIIHH;

—  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 IPUMEHSTh €ro MU PeLICHUH
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:

— pelaTh NPUKIAJHbIE 3a1a41 U3 OMOIOTUH, (PU3MKH, 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 Hetorona—JleitOHua 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 BBINOJIHATH NPUOJINKEHHBIE BEIUMCICHUS] (METO/IbI PEILICHUS] YPAaBHEHUH, BBIYMCIICHUS
OTIpe/IeIEHHOTO UHTErpana);

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

BJIQ/IETh TOHSATUSIMU BTOpas MPOU3BOJAHAS, BBINYKJIOCTh TIpaduka GYHKIUM U YMETb

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;

UMETH IPEJCTABICHNE O KOPPEISALUH CIIy4YalHbIX 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 MIPEAEIBbHON TEOPEME;

UMETb MPECTABICHUE O BHIOOPOUYHOM K0d(p(PHILIMEHTE KOPPENSIUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTHYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON THITOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAYUMOCTH;

UMETb [IPEJCTABICHHUE O CBSA3U AIMIIMPHUECKUX U TEOPETHUECKUX PACHIPEeIICHHIA;

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

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

UMETb [IPEJCTABICHHE O JEPEBbSIX U YMETh IPUMEHATH NP PEILICHUH 33]1ay;

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 FraMHILTOHOBOM ITYTH, UMETh PEACTABICHUE 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;

YMETh NPUMEHTh NPUHLUN [upuxiie npu peleHnu 3a1au.

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, TEOPEMBbI KOCUHYCOB M CHHYCOB JUIsl 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 MapaJlJIeNIbHOE IPOEKTUPOBAHUE U TPUMEHSTh UX IPU
IIOCTPOEHUH CEYEHUH MHOTOTPaHHUKOB METOA0M IPOEKLNI;

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

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

UMETb MPEJCTAaBICHNUE O Kacaloluxcs chepax 1 KOMOWHAIIMM TEJl BPALLEHUS U YMEThb
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 NIPH PEIICHUU 3324 U JI0Ka3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ 1 METO/I
KOOp/IMHAT;

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

— TNPUMEHATH TEOPEMBbI 00 OTHOLICHUSX 00OBEMOB ITPH PELICHUHU 33/1a4;

— TNPUMEHATH HHTETPAJI JUISl BBIYUCICHHUS 00BHEMOB M IOBEPXHOCTEH TEJl BpaIlICHUS,
BBIYUCIICHUS IO CPeprUIECcKOro mosica ¥ 00bema mapoBoro Clios;

— WMETh MPEJCTABICHUE O JABIKCHUSAX B IIPOCTPAHCTBE: MApAILICIIBHOM NIEPEHOCE, CHMMETPUN
OTHOCHUTEIILHO IIOCKOCTH, IICHTPAIIBHON CHMMETPHH, IOBOPOTE OTHOCUTEIILHO MPSMOA,
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 yIJia MPH PEIICHUHN 3a71ay;

— 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 IJIOCKOCTH, (OPMYILY PACCTOSIHHSI MEX/1Yy 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;

— HaXxOAWTb PAcCTOSHUE OT TOYKHU JI0 IUIOCKOCTH B CHCTEME KOOPAMHAT;

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 MATEMATUKHU 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 IPOU3BEICHUM UCKYCCTBA;

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

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

HCCIIEIOBAaHMSI MAaTEMATUYECKUX OOBEKTOB

— IPUMEHATHh MATEMAaTUYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLIEro MUpa
(MozenrpoBaHue (PU3NIECKUX MPOIIECCOB, 33 Ja4l SIKOHOMUKH).



(I)OpMBI U METOIbl OICHUBAHUA

B pesynpraTe arrectanuu no ydeOHOM AMCHMIUIMHE OCYIIECTBISETCS KOMILIEKCHAs
MIPOBEPKa CIEAYIOIINX 3HAHUN U YMEHUIA:

OueHKa 3a npakmudecKkoe saniamue

OneHka «OTIMYHO» CTaBUTCS B TOM CIIydae, €CJIM: H3JIOKCHHE IONYyYCHHBIX 3HAHWH B
NUCbMEHHOW (opMe TOIHOE, B COOTBETCTBHM C TPeOOBAHUSAMHU Yy4eOHOW IPOrpaMMBbI;
00OCHOBAaHHOCTh ~ JEUCTBHH, (OPMYIMPOBKAa BBIBOAOB M  OO0OOIIEHWI; MPaBUIBHOCTD
MOJYYEHHBIX PE3yIbTaTOB, OTCYTCTBHE BBIYHMCIHMTEIBHBIX OMMOOK; OpraHu3amus coOCTBEHHOMH
JIeATEIIFHOCTH, CAaMOCTOSITENIbHOE IPUMEHEHHE 3HAHWH B TPAKTUYECKOW AEATEeIbHOCTH,
BBITIOJIHEHHUE 33JaHUI KaK BOCIIPOU3BO/ISINET0, TAaK M TBOPUYECKOT'O XapaKTepa;

OreHka «XOpOIO» CTABHUTCS, €CIIM M3JIOKECHUE TIOYYCHHBIX 3HAaHUH B MIMUCHbMEHHOH (hopme
MIOJTHOE, B COOTBETCTBUU C TpeOOBaHMUAMHU y4eOHOH MpOorpamMmbl; 0OOCHOBAHHOCTh JCHCTBHIA,
HETOYHOCTh B  (POpMYNMpOBKE BBIBOJIOB; JIOMYCKAIOTCS  OTJCNIbHBIC HE3HAYUTEIBHBIC
BBIYUCIIUTENbHBIC ONIMOKW; B OpPraHU3allM{ MPAKTUYECKON W CaMOCTOSTENLHOU JEATEIbHOCTH
BO3MOJKHA HEOOJIbINIAs IOMOIIb ITPETIOIaBaATEIIs;

OrneHKa «yIOBIETBOPUTEIBHO» CTABUTCSA, €CIIM U3JI0KEHUE MOTYYCHHBIX 3HAHUHA HEMOJHOE,
OJHAKO O3TO HE NPEMATCTBYET OCBOCHHIO IIOCIEAYIOIEr0 IPOrpaMMHOIO MaTepHaa,
JIOITYCKAIOTCS OT/IEIbHBIE CYIIECTBEHHBIE OIMOKH, UCIIPABIISIEMbBIE C TIOMOIIBIO MPETIOIaBaTEIIs;
UMEIOTCS 3aTPYAHEHHS TP 0OOOCHOBAHUU JCHCTBUI M (HOPMYIIMPOBKE BBHIBOJIOB; HEOCTATOYHAS
CaMOCTOSITENIFHOCTh B TNPAKTHYECKOW  JIGATENIbHOCTA WM BBINOJHEHWHM  33JaHUN
BOCIIPOM3BOISIIETO XapaKTePa;

OneHka «HEYIOBJIETBOPUTEIILHO)» CTABUTCS B TOM ClIydyae, N3JI0KeHHe yueOHOro MaTepuaa
HEToJIHOe, OecCCHCTeMHOE; HWMEIOTCSl CYIISCTBEHHBIC OINMOKHM, KOTOpBIC Yy4Yalluiics HE B
COCTOSIHUY WCHPABUTH JaKe C MOMOIIBIO TPENoIaBaresisi; HEyMEHHE TPOU3BOIUTH MPOCTEHIITE
olepaly CUHTEe3a U aHaJIM3a, JiefaTb 0000LIEHNS U BBIBO/IbI, OPTaHU30BbIBATh IPAKTUYECKYIO U
CaMOCTOSITENTFHYIO JeSITeITbHOCTD;

Oyenka ymenuil pewiams 3a0ayu

Onenka "OTIMYHO" CTABUTCS B TOM CIIydae, €CJIU: B JJOTHYECKOM pacCyKICHUH U pEelIeHUN
HET OIIMOOK, 33/1a4a pelIeHa palioHAIbHBIM CII0COO0M;

OneHka «XOpOIIO» CTaBUTCS, €CIM B JIOTHYECKOM pPACCYKICHHH U pEIICHUH HET
CYIIECTBEHHBIX OHIMOOK, HO 3ajaya pellleHa HepalMOHAJIbHBIM CIHOCOOOM WM JIONMYIIEHO He
0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK;

OneHka «yJOBIETBOPUTEIbHO» CTABUTCS, €CIM B JIOTMYECKOM pPacCYKIEHUHU HET
CYIIECTBEHHBIX OIMOOK, HO JOMYIIECHA CYIIECTBEHHAS OIIMOKA B MAaTEMaTHIECKUX pacuérax;

OrneHka «HEyJOBIETBOPUTEIBHO» CTABUTCSA B TOM Cllydae, €ClIM MMEIOTCS CYIIECTBEHHbIE
OIIMOKH B JJOTMYECKOM PACCYKIICHUH U B PEIICHUH;

Oyenka npu nposedenuu KOHMpPOIbHbIX pabom

Onenka "OTIMYHO" CTAaBUTCS B TOM Cily4ae, €cClid: pabdoTa BBINOJHEHA MOJHOCTHIO; B
JIOTUYECKHUX PACCYX ACHUSIX U OOOCHOBAHUU PEIIEHUS HET MPOOEIOB U OLINOOK; B PEIICHUH HET
MaTeMaTUYeCKUX OIMMUOOK (BO3MOXKHA OJHA HETOYHOCTH, OMUCKA, HE SBIISIONIASCS CIEACTBUEM
HE3HaHUs WK HETTIOHNMAaHUs y4eOHOTo MaTepuana);

OneHKa «XOpOIIO» CTaBUTCSA, €CIHM. padoTa BBHITIOJHEHA IOJHOCTHIO, HO OOOCHOBAHUS
[IaroB pEIIeHUs] HEIOCTATOYHHI (ecli yMEHHE OOOCHOBBIBATH PACCYKICHHS HE SBISETCS
CIIEIUALHBIM OOBEKTOM TPOBEPKH); JOMYIICHA OJHA OIMMOKAa WM JBa — TPH HEJo4YeTa B



BBIKJIQJIKAX, PUCYHKaX, uYepTekax WM rpadukax (ecnmd 3TH BUABI pabOTHl HE SBISUIACH
CIeIUATLHBIM 00BEKTOM MTPOBEPKH );

OreHKa «yIOBIIETBOPUTEIHHO» CTABHUTCS, €CJIH: JOMYIIEHBI OOJiee OJHON ONIMOKH WIN
Oojyee NIByX — TpeX HEJOYETOB B BBIKJIAAKAX, yepTexax WM rpadukax, HO oOydarouuiics
BJIQJICET 00s3aTeIbHBIMA YMEHHUSIMHU 10 TIPOBEPSIEMOU TEME;

OrneHka «HEYJOBIETBOPUTEIHLHO» CTaBUTCS B TOM Cllydae, €CH. UMEIOTCS CYIECTBEHHBIC
OIIMOKH, MOKAa3aBIlKe, YTO OOyUYAIONIUIICS HE BIIaJeeT 00s3aTeNbHBIMA YMEHHUSIMH 110 JaHHON
TEeME B IIOJIHON Mepe;

Oyenka 3a ycmuwlil omeem

Onenka "OTaMyHO" CTaBUTCS B TOM CIlydae, €CJIU: MOJIHO PACKPBITO COJIEpKaHUE MaTeprala
B 00BEME MPEAYCMOTPEHHOM MPOTPaMMON M YYEOHUKOM; H3JIOKEH MaTepuanl TIPaMOTHBIM
A3BIKOM B ONPEICNICHHON  JIOTMYECKOM  IOCJIeOBATEIbHOCTH, TOYHO  HCIOJIb3Ys
MaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CHUMBOJIMKY; MPaBUJIBHO BBINOJHEHBI PUCYHKH, YEPTEXH,
rpaduky, COMYTCTBYIOIIME OTBETY; IOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE
MOJIOKEHUS KOHKPETHBIMU TpPUMEPaMH; MPOJEMOHCTPUPOBAHO YCBOCHHME paHEe H3YYCHHBIX
COIYTCTBYIOIIUX BOMPOCOB, C(HOPMHUPOBAHHOCT, W YCTOMYMBOCTH HCIOJB3YEMBIX TMpHU
00paboTKe YyMEHHH ¥ HaBBIKOB; OTBETHl CaMOCTOSATEIBHO 0€3 HABOJAIIMNX BOIPOCOB
mpenojaBaTesnisi; BO3MOXHBI OJIHA — JIBE HETOYHOCTH MPU OCBEHICHHH BTOPOCTETEHHBIX
BOIIPOCOB WJIM B BBIKJIQJKaX, KOTOPbIE OOYYAMOIIMKCSA JIETKO WCIPaBUI 10 3aMCYAHHIO
MpernoaaBaTens;

OneHKa «XOPOIIO» CTABUTCS, €CIU: OTBET YIOBJIETBOPSAET B OCHOBHOM TPEOOBAaHMSIM Ha
OLICHKY "OTJINYHO",HONPUAITOM HMEET OJMH M3 HEJOCTATKOB: B W3JI0KEHUHU JOIMYIICHbI
HeOoJIbIIMe MPOOETbl, HE HCKA3UBIIINE MATEMATHUECKOE COJICPKAHUE OTBETA; TOMYIIEHbI OJIUH —
JIBa HEJOYETa MPHU OCBEIIEHUU OCHOBHOTO COJEP>KAaHUSI OTBETA, UCIPABIICHHBIE IO 3aMEYaHUIO
MpenojaBaresis, IOMYyIIEHbl OIIMOKa wWin Oojiee JABYX HEJAOYETOB TIPU  OCBEUICHUU
BTOPOCTENIEHHBIX BOINPOCOB WM BBIKJIAJKAX, JIETKO HCIPABIEHHBIE [0 3aMEYaHHIO
IpernojaBaTes;

OLeHKa «yIOBJIETBOPUTEIBHO» CTABUTCS, €CIU: HEMOJHO U HEMOCIEA0BATEIbHO PACKPBITO
coJlep’KkaHuE MaTepuallia, HO IOKa3aHO o0lllee MOHMMaHUE BOIPOCAa U MPOAEMOHCTPHUPOBAHBI
YMEHUSA, JOCTATOYHBIE MJisl JaJIbHEHIIEro yCBOGHHS MaTepHalia; UMENIHCh 3aTpyJHEHUS WU
JIOTTYIIEHBI OITMOKH B OTPEICIICHUH TTOHITHH, HCTIOIB30BaHUN MAaTEMATHUECKON TEPMHUHOJIOTHH,
yepTekax, BBIKIAJKaX, HUCHOPaBICHHBbIE TMOCIE  HECKOJIbKMX  HABOJAIIMX  BOIIPOCOB
MpernoiaBaresis; 00yJYarolmuicsi He CIPaBUJICS C MPUMEHEHHE TEOPHUH B HOBOW CHUTYallMH TMPHU
BBITIOJTHEHUH TPAKTUYECKOTO 3a/laHvs, HO BBIMONHWI 33JaHUS O00s3aTENBHOTO yPOBHS
CJIO’)KHOCTH TIO IAaHHOW TeMe; MPU 3HAHUHM TEOPETUIECKOT0 MaTeprasa BhIsSBIIEHA HEOCTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB

OneHka «HEyJIOBJIETBOPUTEIBHO» CTAaBUTCS B TOM Ciydae, €CIU HE PAcKpbITO OCHOBHOE
coJlepkaHue yd4eOHOro maTepuana; oOHapyXeHO HE3HaHHE WM HETMOHUMaHHe OONbIIed WU
HanboJiee BAXKHOM YacTH y4yeOHOTO Marepuaia; JOMYIIEHbI OIMMMOKU B OMPEISICHUH MOHSATHH,
P UCIOJIF30BAaHUU MAaTEMaTUYECKOW TEPMUHOJIOTUH, B PUCYHKAX, YePTEKax WU rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCTPABJICHBI TTOCIIC HECKOJIBKUX HABOIAIINX BOTPOCAX MPErogaBaTes.



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 IPABHIIOM MHOTOYTOJIbHUKA
3. Hailigute cyMMy BEKTOPOB, MTOJIB3YSCh IIPABUIIOM ITapajuieienuIe/ia

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, IIPOTUBOIIOIOKHOTO JAaHHOMY 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. M3BecTHO, uTO TOUKa C — cepeauHa 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

KOOp)IHHaTbI U 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 BexkTOp Ha3bpIBaeTCs €AMHUYHBIM?

0 JIBa omnpeneneHus CKaJIIpHOTO NPOU3BEACHUS BEKTOPOB.
1. Yemy paBeH KOCHHYC YIiIa MEXTY BEKTOPaMH?
2. TpusHak NepreHIuKyIspHOCTH BEKTOPOB

Yucaan BBIPAKCHUSA

. Kakue umcma HazpiBaroTcs HaTypaJ'IBHLIMI/I? Kakoe o0o3naucHue BBCACHO OJIs1 MHOXCCTBaA

HaTypaJlbHbIX Yncen?

. Kakue uymncna Bxomsat B MHOXeCTBO lienbix uncen? Kakoe o0o3HaueHUE MPUHATO JJIsI 3TOTO

MHOXecTBa?

. Kakoe MHOXeCTBO Ha3bIBACTCS MHOXKECTBOM palMOHAJIbHBIX YHCCI U KaK 3TO MHOXECTBO

o0o3Haygaercs?

. [Iepeuncinte OCHOBHBIE 3aKOHBI ACVCTBUI HaJ pAllHOHAJIBbHBIMHU 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 MEPUOANYECKOM AecATUYHON Apodu?

. Kakue nepuoandeckue qpoOu Ha3pIBalOTCSA YUCTHIMU U CMELIAHHBIMHU M KaK COKpaIlleHHO OHU

3aIIMChIBAIOTCS?

10. Kak 3amucheIBaroTCs OCJIbIC YHUCIIa U KOHCYHBIC JCCATHYHBIC IlpOGI/I B BHIC OCCKOHEYHBIX

1

MEePUOIUUECKHUX IPOoOei?
1. Jlrobas nu OeckOoHEUHAsh TEPUOAMYECKas JECATHUYHAs NpOoOb SBISETCS PallMOHATBHBIM
quciiom?

12. Kak 06paTuTh YUCTYIO NEPUOTUUYECKYIO IECATHUHYIO APOOb B OOBIKHOBEHHYIO?
13. Kak oOpaTuTh cCMENIaHHYIO TIEPHOTUIECKYIO JECATUUHYIO APOOh B OOBIKHOBEHHYIO?



14. Kakoe uckioueHne npeacTapisier co0oil OeckoHeuHas mepruoanyecKast 1ecATHUHas ApoOb ¢
nepuoaom 9?

15. Kakme uucna HaA3BIBAIOTCS HPPANMOHATBHBIMA M KaKk 00O03HAYAETCS MHOXECTBO
HUPPALMOHATBHBIX YUCEN?

16. Kakue uncia Ha3bIBAIOTCS ACHCTBUTEILHBIMU U KAKOE 71 HUX BBEJACHO 0003HauYeHHE?

17. Yto moHnMaeTcs o1 aOCOIOTHON BEIUYMHON NEUCTBUTEILHOrO unciia?

OCHOBBI TPUTOHOMETPUM

UTto Ha3bIBaeTCsl €AMHUYHON OKPY>KHOCTBhIO? ENMHUYHBIM pagnycom?

Kakue HarpaBiieHHs TOBOPOTA EAMHUYHOTO PaJuyca U3BECTHBI?

B kakux enuHuIax u3MepsieTcs yroji noBopoTa €IMHUYHOIO paguyca?

Yro takoe yros B oguH paauaH? CKOJIbKO NPUOIU3UTENBHO I'PAyCOB COAEPKUT yrou B 1
paauas ?

CdopmynupoBarh NpaBuia MepeBoJa U3 IpaJyCHOW Mepbl yria B paJMaHHYIO 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 TapadoIbI?

OT yero 3aBHCUT HaINpaBlieHHE BETBEH mapaboibi?

[Tepeuncnure cBOHCTBa CTENIEHHOHN (PYHKIMM ¢ HEYETHBIM [TOKa3aTeIeM.
Urto Ha3bIBaeTCs 00JIACTHIO 3HAYCHUHN PyHKIMHA?

Chopmynupyiite TeopeMy 0 pa3ioXeHUU KBAJAPaTHOTO TPEXUICHa HA MHOKUTEIH.
Onumure anropuT™ NOCTpoeHus rpaduka KBapaTUUHON QPYHKLINH.
[Tepeuncnure cBONHCTBa CTENEHHOM (DYHKIIMU C YETHBIM ITOKA3aTEJIEM.

Uto Ha3wpIBaeTCst 00JACTHIO ONpeAeICHUs PYyHKITUN?

HazoBuTe MHOXECTBO 3HaUEHUI CUHYCA, KOCUHYCA, TAHT€HCA, KOTAHT€HCA.
HazoBure 3xcTpeMyMbl cuHyca, KOCUHYCa, TAHTE€HCA, KOTaHT'€HCa.

Kakas ¢pyHK1Ms Ha3pIBaeTCs MOKa3aTeIbHON?

KakoBa 005acTh onpeneneHus nokasareabHol GyHKunum?

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 onepanus Hax0X/JI€HUs CTETIEHEeN?

Yro Takoe jgorapupm?

[Tepeuncnure OCHOBHBIE CBOMCTBA JIOTAPH(PMOB.

Kaxk Ha3pIiBaeTcs oneparus Hax0XIeHUs JTorapudmMoB?
HazoBute MeTo1bI pelieHns MoKa3aTelbHbIX YPAaBHEHUI

N~ WNE
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HazoBure oTnmune cTporo 1 HECTPOroro HEPaBEHCTB

Kakoe ypaBHeHUE Ha3bIBACTCS MOKA3aTEIbHBIM?

CriocoOb! perieHus MoKa3aTeNbHbIX YpaBHEHHH?

CrniocoObl pelnieHus MoKa3aTeIbHbIX HEPaBEHCTB?

Crioco6sb!1 pemieHus Jorapu(pMUIECKUX HEPABEHCTB M YPAaBHEHUNA?

9J1eMeHThI MaTEMATHYECKOIr0 aHAJIH3a

Urto Ha3bIBaeTCs NPUPALIEHUEM apryMeHTa?

Uro Ha3pIBaeTcs MpHUpanieHrueM (pyHKINUN 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 JUIsl MPOU3BOIHOM GyHKIMK 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 CIEIyeT MPOU3BECTH MPHU BBIUUCICHUU
IIPOU3BOHOM I10 OIPEIETICHUIO

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 aaroputM HUCCIEIOBaHHUS HEMPEpPhIBHONW (YHKIIMU HAa MOHOTOHHOCTH U
KCTPEMYMBI.

UccnenoBanne pyHKIMHM HA MOHOTOHHOCTb.

Touku skcTpeMyma QYHKIIMH U UX OTBICKaHUE.

Yro HazbIBaeTCs MEepBOOOPa3HON?

Kaxk ynTaeTrcst OCHOBHOE CBOMCTBO MIEPBOOOPA3HOI?

Kak MO>KHO BBIYMCIIUTH MJIOIA b KPUBOJIMHEHHOM Tpanenuu npyu noMoIy nHTerpaia?

Uto Takoe onpeaeaeHHbIi HHTErpan?

KaxoBa ¢popmyna HeroTona-JleliOnuna?

KakoBbI OCHOBHBIE CBOMCTBA ONMPEAEICHHOTO HHTETpaia?

Kak npoBoauTcs 3ameHa NEPEMEHHON B ONPEIEIEHHOM UHTETpasne?

KakoBa ¢popmynia HHTErpupoOBaHUsI IO YaCTSM B OIPEACIEHHOM UHTerpaie?

Kak BbruncnsaroTcs miaomanu ¢puryp?

Kak BpruncnseTcs npoiIeHHbIH MyTh IPU NOMOIIM ONPEAEIIEHHOTO HHTeTpaa?

Kak Bbruncnsgercst o0beM nMoTpedaeHHOMN 3IeKTPOIHEPruu?

Uto Takoe HECOOCTBEHHBIN MUHTErpai’?

CTaTHCTHKA U TeopHs BePOSITHOCTEH, KOMOMHATOPUKA

YeMy paBHO KOJIMYECTBO MEPECTAHOBOK M3 NPA3IMYHBIX 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 pa3MELICHUSIM HIIM COYeTaHUSIM?

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. CraTtuctuyeckue XapakKTepUCTUKH BapUALMOHHBIX PAIOB.
11. Onesku reHepagbHON COBOKYITHOCTH I10 BBIOOPKE.

12. JlononHuTENbHbIE XapaKTEPUCTUKHU BaApUALIMOHHOTO PsIJa.
13. TlonsATHE O MPOBEPKE CTATUCTUYECKUX TUIIOTES.

HpﬂMbIe U IIJIOCKOCTH B MIPOCTPAHCTBE

1. CdopmynupyiiTe TepBbleé TpH aKCUOMBI cTepeomerpuu. ChopmynupyiTe W IJOKKUTE
CJIEJICTBUS U3 aKCHUOM

Cdopmynupyiite onpeaeneHne napauieIbHbIX TPSIMOM U MIIOCKOCTH.

3. Cdopmynupyiite u qOKaXKUTE TEOPEMY, BHIPAXKAIOIIYIO MPU3HAK MNapasieIbHOCTH IPSIMON U
IJIOCKOCTH

Chopmynupyiite onpeeieHne CKpeuBarOIIUXCs MPSIMbIX.

CdopmynupyiiTe onpeaeneHne napauielbHbIX TIOCKOCTEH.

6. CKOJbKO MIOCKOCTEH 3aat0T JIBE MepeceKaroImecs npsmbie?

N
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MHororpaHHUKH U KpPYyIJble Tejaa

YTo Ha3bIBACTCSI MHOTOIPAHHUKOM?

Uro Ha3pIBaeTCS MPU3MOIL?

YTo Ha3bIBACTCS MPSIMOYTOJIEHBIM Mapaieenune oM ?

Kak BbIuucIsieTcs miomna s MOBEPXHOCTH U 00bEM Napaiesienunena?
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 OOIINIA BU)
3. Buasl npobeii(Ha3zBaHue U IpUMeEp)

*  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
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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 Nporu3BOAHON (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.

OueHounble MaTepuaJbl arrecTanuu no aucuuminde I1.1 Maremartuka

Jipyrue (popMbI IPOMEKYTOUHON ATTECTAIMM — BHICTABIISICTCS CPETHSS OLIEHKA 110
UTOT'aM CEMECTPOBON pabOThI C OKPYTJIEHUEM B MOJIB3Y 00yUYaIOLIerocs.

JK3aMeH

2.1 IlepedyeHpb BONPOCOB K 3K3aMEHY

Anzebpa u navana ananuza
PannoHaneHbIe, HppalMOHAIBHBIE YHCIIA, JEHCTBUTEIbHBIE YNCTIA.
Apudmerndeckuii KOpeHb HaTypajIbHOM cTeneHn. CBoicTBa KOpHEA.

Crenenu c palrOHAJIBHBIMU U JIECTBUTEIBHBIMU IMOKa3aTeIISIMHU. CBolicTBa CTEIICHEH.

[IpaBuia necTBUS CO CTENEHSIMU.
Jlorapudwm yucna. CoiicTBa norapudmMoB. J[ecITUUHBIE U HATypaIbHBIE TOTaPUPMBL.

OcHoBHoOe norapudmuyeckoe ToxaecTBo. [IpaBuna aeiictBuii ¢ norapudmamu. Ilepexon k

HOBOMY OCHOBAHHIO.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaUeHU; rpaduk GyHKIUN
[Toctpoenue rpadukoB GyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Omnpenenenne u cBoiictBa GpyHKunu. OOpaTHbIE QYHKIIUH.



10.
11.
12.

13.

14,
15.

16.

17.
18.

19.
20.

21,
22,
23.
24,
25,
26.
217,
28.

29.
30.
31.
32,
33.
34,
35.
36.
37.
38.
39.
40,
41.

LCoNoOAWNE

CrenenHast GyHKIUS, CBOHCTBA U TpaduK.

[TokazatenbHast GYHKIHS, CBOMCTBA U TpaduK.

Jlorapudmuueckasi pyHKIuUS, €e CBOWCTBA U TpaduK.
Tpuronomerpuyeckasi GyHKIUS Y = COS X , €¢ CBOWCTBA U TpauK.

Tpuronomerpuueckas ¢pynkmus Y = SIN X | ee cpoiicrpa u rpaduxk.

HppauyvoHainbHble YPaBHEHHS U OCHOBHBIE IIPUEMBI UX PEILEHUS.
Pewenne nokasarenbHbIX ypaBHEHUMH.

Pemenue norapudmuueckux ypasaennii suna 109, X =109, b

Pemrenue norapuMHUUECKUX ypaBHEHHH BUIa |Oga x=b,

Enunuynas okpyXHOCTh. [IOBOPOT TOYKH BOKPYr Havajga KOOpIAMHAT. PaguaHHBIA METO
WU3MEPEHMS YIUIOB BPAILLEHUS U CBS3b C I'PaJlyCHOM MEpOM.

OmnpeneneHne CuHyca, KOCUHYCa, TAHT'€HCA, KOTAHTeHCa OCTPOro yria.

OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBA U €r0 IPUMEHEHUE JJIs1 BBIYUCICHUS 3HAaUEHUN
TPUTOHOMETPHUYECKUX (DYHKIUHN MO OJJHON U3 HUX.

DopMyJIbl IPUBEACHHUS.

@opMyJIbl CIOKEHHUS U BBIYMTAHNUS CHHYCOB U KOCUHYCOB.

@opMyIIbl yIBOCHHUS.

@DopMyJIbl TOJIOBUHHOTO YIJIa.

CuHyC, KOCUHYC U TAaHT€HC YIJIOB X U-X.

Pemenne ypaBaenusi COS X = @ . ApKKOCHHYC.

Pemenne ypaBHeHust SiN X = a . ApKCHHYC.

Pemenne ypaBaenus tgX = a uCtgx = a.ApKTaHreHc. ApKKOTaHI€HC.

[Tpon3BonHas cTeneHHON QyHKIHH

[TpaBuna quddepeHurpoBanus

[Tpon3BoiHBIE TOKA3ATENBHOM, JOrapuPMUUECKONR U TPUTOHOMETPUUECKON (YHKIINH.

I'eomeTpuyeCcKnil CMBIC IPOU3BOJIHOM.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yobiBaHue (QyHKIHH.

OKCcTpeMyMbl () YHKIUH.

[TepBooOpazHasi, mpaBuia HAXOXKICHUS IEPBOOOPA3HBIX.

®opmyna HeroTona-JIeiiOHuma.

Brruncnenue niuomaaei ¢ NoOMOIIbI HHTETPAJIOB.

OcHOBHbIE TOHATHS KOMOMHATOPUKH.
Crnyuaitnsie coObiTusl. BepositHocTh. Kitaccuueckoe onpenenenrue BEpoSTHOCTH.
Teopemsl CIOKEHNSI U YMHOKEHUS BEPOSTHOCTEN.

I'eomempus

AKCHOMBI cTepeoMeTpud. B3anMHOE pacosiokeHNue MpsIMBIX B IPOCTPAHCTBE.
[TapayeabHOCTB NPSIMBIX M IUIOCKOCTEW B POCTPAHCTBE.

IlepneH qUKYISPHOCTD MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

[Ipu3HaKk nepneHuKyIIpHOCTH NPSIMOU U IIIOCKOCTH.

TeopeMa 0 TpEX NepHEHAUKYIIApaXx.

Yron mexay npsiMoi ¥ IMIOCKOCTHIO.

Yroi Mexay MI0CKOCTIMU.

IToHsATHE MHOTOTPaHHUKA, €TI0 AJIEMEHTHI.

VYkaxure BepHy0 GopMyITy Ui HAXOKICHUS 00bEMa MPSAMON IPU3MBI:



a)V =a-be)v =a?2 V=S, -h

10. IIpsAMOyYroNbHBINA NMapasieienuel, ero CBOUCTBRA.
11. CeueHnus npu3Mbl, IUIOMIAIh €€ MOBEPXHOCTH. OObEM MPSAMOIi U HAKJIOHHOM MPU3MBI.
12. Tupamuna, ee s3nemeHThl. OOBEM U ILIOMIAH TOBEPXHOCTH MUPAMUJIBL.
13. Hununap, ero snemenTsl. O0bEM U IJIOLIA/Ib MOBEPXHOCTU HUIHHIPA.
14. Tlonstue BekTOpa B mHpocTpaHCTBE. PaBeHcTBO BekTOpoB. Ci0K€HHME U BBIYUTAHUE
BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
15. Kommnanapssie BeKTopbl. PaznoxkeHne BEKTOpa 1Mo TpeM HEKOMIUIAHAPHBIM BEKTOpaM.
16. CkamsipHOE TpOU3BEICHUE BEKTOPOB.
17. VYrioB Mex1y NpAMBIMU U IUIOCKOCTSIMHU.
18. Bwxenus. LlenTpanpHas, oceBas U 3epkaiibHasg cumMeTpust. [lapaniensHblil nmepeHoc.
Oobpaszey IK3amMeHAYUOHHO20 Ouema
JlambHEBOCTOYHBIHN rOCy1apCTBEHHBIN YHUBEPCUTET ITyTeH COOOIICHUS
IMOK Dk3aMeHaIMoHHbIH Omet Ne 1
Marematuueckue u 0 TUCLMILINHE «Y TBEPKIAI0»
€CTECTBEHHOHAYYHbIE IIJ1 1. MaTtemaTuka IIpencenarens ITIK
Ha3BaHHUC
’HHCHHHHHHBI JJIs1 HaITpaBJICHUST HOI[FOTOBKPI/ HaCCI[KI/IHa
CIEIUATLHOCTH E.B.
2 cemecTp, 13.02.07 DnexrpocHabxeHue (1o PHO
2020-21 y4eOHsIii ron OTpacyIsiM) « _» 20 T
KO, Ha3BaHHUC, npodmnb/cneunanmaum{

1. Pemmre ypaBHenue 2" 4 2% + 2" =28,

2. Pemmte HepaBeHCTBO l0gg3(2x + 5) < logos(x+ 1).

3. Pemmre ypasnenne (1+2sinx)-(1—3cosx)=0.

4. Uccnenyiite QyHKIMIO C TOMOILBIO TPOM3BOIHON U MOCTPONTE rpaduk Y = 2x° —3x%.

5. Beluuciaure f’z(x2 +4x - 1)dX.
21

6. CropoHa ocHOBaHHMS NPaBUIbHOM TpeyroasHOU npu3mbl ABCA,B;C; paBHa 2, a BbICOTa

JTOM IPU3MBI paBHA /3. Haitaure 06beM 3Toit MIPU3MBIL.

3.

1.

TecroBble 3axanus. OueHka 1o pe3yJabraraMm TeCTUPOBAHUS
3.1 IlpumepHble 3a1aHUs TeCTa:

log: 2
YOpocTUTh BhIpaxkKeHUE: |Og3 18 o |Og 3 2 + 5 :

1) log ;2

2) 0

3) 4

4y —log ;2




1" 1
2. Peumts HepaBeHCTBOZ(Ej >§

A
3. Ympocruts Bbipakenue: 2 COS 5 cosa—1
(04
1) 2cos’ —
2

2) 2sin’Z
2
3) 2
4) 0
4.  VYKaxuTe NPOMEXYTOK, KOTOPOMY NPUHAIEKHUT KOPEHb YPABHEHMUSL:

log ,(x-2)=3

1) (10;13)
2) (9:13)
3) (57)
4) (7,9)
. x-1
5. Haiitu obnacte onpenenenust GyHkuuu: Yy =,[——
X+1

1) (-0 -1)U[L+w)

2) (=o0;-1]u(L+0)
3) (-oo-1)U(L+w)
4) (-1
6. YHpOCTI/ITB BBIPAXKCHUC! 4_\/51
a 2
1 Ya
2) 4 a2
g L
' T
1
) =
a

7. Pemuts HepasencTso: 109, (2X + 3) > log, (X —l)
1) (1; +oo)



2) (O; +oo)
3) (-4:1)
4) (—4;+0)
8. Pacmosioxkure B NOPSIKE BO3PACTAHMS BEJIUUMHEL A = sin20 . b=sin 390° ,
c=sin370
1) a,b,C
2) &,C,b
3) C,a,b
4) b,c,a

9. CocraBuTh ypaBHEHHE KacaTelbHOH K rpaduky ¢yHKuun 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 npsmMoyronbHOM napajuienenumnesie ABCDA&Blchl yroi ZBclBl =55°,
Haiitn yron mexny npsiMbIMu ClB u AAi

1) 90°
2)35°
3)55°
4)125°
3.2 CooTBeTCTBHE MEXAYy OATbHON CHCTEMOW W CHUCTEMOW OIIGHWBAHUS 110 pPe3yIbTaTaM
TECTUPOBAHUS YCTAHABIMBAETCS TIOCPEICTBOM CIIEAYIOIIEH TaOINIIbI:
OObexT [Toxazarenu oreHUBaHUS Ouetika YpoBeHb
OLICHKHU pe3yabTaToOB 00Y4YEHUs pe3yabTaToOB 00y4EHUs
MeHee 5 6amioB «HeynoBineTBOpUTEIBHO» Husknii ypoBeHb
. 6 — 5 6amnoB «Y IOBJIETBOPUTEIILHOY IToporoBslil ypoBEHb
OO6yuarommiics =
8 — 7 GayoB «Xopouio» [ToBbIIEHHBIN YPOBEHD
10 — 9 Gannos «OTIANYHO» Bricokuil ypoBeHb

4. Ouenka oTBeTa 00y4a0LIErocsi HA BONPOCHI IK3aMEHAIIMOHHOI0 OH1JeTa

4.1. OueHka oTBeTa 00yUarOIIETOCs Ha BOMPOCKHI 9K3aMEHAIIMOHHOTO OujieTa
ConeprkaHue MIKaJbl OLICHUBAHUS

OJIEMEHTEI

OILICHUBAHUSA HeynosnerBopurtenbHo| Y 10BIETBOPUTETHHO Xopor1io OTiau4yHO
CoOTBETCTBHE

TlonHoe
OTBETOB 3HauyuTEeNLHbIE He3naunteabHEI TlonHoe
HECOOTBETCTBHUE IO
dbopMynupoBKam MOTPEUTHOCTH € IOTPEIIHOCTA | COOTBETCTBUE
o BCEM BOIIPOCaM

BOITPOCOB (3aJIaHMI)
CrpykTypa, ITomnoe 3HAYUTEIBLHOE Hesznauntensno | CooTBeTCTBHE




MOCIe0BATEIbHOCTh HECOOTBETCTBUE HECOOTBETCTBHE e KPUTEPUIO MIPH
U JIOTHKA OTBETA. KPUTEPHUIO. KPUTEPHIO HECOOTBETCTBUE | OTBETE Ha BCE
YMeHue 4eTko, KPUTEPHUIO BOIPOCHL.
MOHSITHO, TPAMOTHO U
CBOOOJHO U3Nararh
CBOM MBICIIU
[Tonnoe
COOTBETCTBHUE
VYMmenue JTAaHHOMY
YMeHue yBA3bIBaTh
. CBSI3aTh KPUTEPHIO.
TEOPHIO C PAKTUKOMH, YMmeHue cBsi3aTh YMmeHue cBs3aTh
. BOMPOCHI CnocoGHOCTh
B TOM YHUCJIC B TEOPHIO C TIPAKTHKOW | BOMPOCHI TEOPUU H
TEOpUU U WHTETPUPOBAT
obnactu paboTHI HE MIPaKTUKHU
. PAKTHKHU B b 3HAHUS U
npohecCHOHABLHOM MIPOSIBIISICTCSL. MIPOSIBIIIETCST PEJIKO.
OCHOBHOM MIPHUBJICKATH
paboThI
POSIBIISIETCS. CBEICHHUS U3
pa3IMYHBIX

HAy4YHBIX cdep

[Tpumedanue: uToroBast OrieHKa (POPMUPYETCs KaK CpeaHsst aprudMeTHieckas pe3yIibTaToB
3JIEMEHTOB OLICHUBAHUs




