degepantHOE rOCYIAPCTEEHHOE OFIEETHOR 00Pa30EATEIEHOE VIPEEICHHE
BEICIIETO 0Opa30BEaHHA
" MansHEeBOCTOMHEN [OCYIapCTEEHHEIH VHEEBEPCHTIET OIVIeH coo0meHEH"
(OIBIVIIC)
$aKVIETeT CpeIHErO NPOQECCHOHANRHOIO 00pas0EAHHA —
XadapoBRCKHE TeXHHEVM EHEIeIHOIOPOEHOIO TPAHCIOPTA

YTBEPIJIALIO
!'i.t}?,ﬁt{;um DOCTIO - XTHT
. ;'_*’.E’Af:-“f_:ff’r JILH. Hurkutiu

—

« 21 » wmas 2021 r.

PABOYAA MTPOTPANNMA

gEcuEnnEHAa 1111 MaTemaTHEA
On3 coenHansHOoCTH: 27.02.03 ARToMATHEA H TeNMeMeXaHHEA HA TPAHCIOPTE
(HemesHOZOPOEHOM TPAHCIIOPTE)

mpodHIE: TeXHHTECKHE

CocTaeHTens(H) OpenoIaeaTens 1 onvoeea T.A.

Otcyvagera Ha zacegaHsH 11K «MaTeMmMaTHIeckHe H eCTeCTECHHOHAVIHEIE
OHCIHILTHHEL

Ipotoron ot " 20" nag 2021r, Ne B

= ”
o
MeTomgHCT (et Z275 — [TLB. TletpoEa

=

r. XabapoEBcK
2021 r.



JHCT JTONMOJTHEHHHA H H3MEHEHHIA

B patouvio nporpammy 111 MaTtemaTuka
HAMMeHOBIHHE CTpVETYpHoro saemenTta OIIOTI (PILT, PINL aTo),

27.02.03 ApToOMATHEA H TeJIeMeXaHHKA HA TPAaHCOOPTe (:Ke/Ie3HOJOPO:EHOM TPAHCIOPTE).
C VEAZAHHEM K003 HapaETeHIA IOATOTOERE H l'prl?I’I.'IH

Hyg ocnosanuu
petenin sacedanun kageopu (ITIK)

MaTtemaTH49eckHil B 00IDHAI ecTeCTEeHHOHAYYHBIH V4e0HBIH HHET
MonHO: HEMMEHoESHER: Eadeaper (TILTE])

"26" mam 2022r., mpotokoa Ne 9

ra 2022 /2023 yuebnniii cod eHecenbl HIMEHEHUA:

Nz / HamesoEaHMS pasgeaa Horaz pegasmma

Hanenenuti geT

IMpeaceaarens IMTLK /_;5/5 -~ /E.B.Haceassma

L=




JUCT JONOJIHEHUI U UBSMEHEHU N

B padouyro nporpammy IIJ[.1 MaTremaTuka
HauMeHoBaHue cTpykrypHoro snementa OIIOII (PIL, PIIIL, u T.11.),

27.02.03 ABTOMaTHMKa M TeJleMEeXaHMKa HA TPaHCHOpTe (GKeJIe3HOA0POKHOM
TPaHCIOPTe)
C YKa3aHHEM KOJla HallpaBJIEHUS OATOTOBKU U PO(UIISA

Ha ocnosanuu
pewenus 3aceoanusn xkageopul (I11]K)

MaremaTH4yecKHid M 001U €CTECTBEHHOHAYYHbIH Y4eOHBIH HUKJI
nonHoe HauMeHoBaHue Kadeaps! (ITHK)

"16" mas 2023r., nporoxkos Ne 9

na 2023/ 2024 yueonotii 200 6necenvl U3SMEHEHUA:

No / HaumeHoOBaHuUe paznena Hosas penaxuus

N3MmeHeHUN HET

INpeacegatems [TLK f-fj;"-'f,-f"' E.B.Hacegsmma
=




Pabouas nporpamma aucuuruinasl I1J].1 Martemaruka paspaborana B coorBerctBrr @I'OC
COO (mpuka3 Munobprayku Poccun ot 28 despanst 2014 1. Ne 139)

[TporpaMmma opueHTHpOBaHA HA YICOHUKH:
III.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u nap. Maremaruka : anrebpa W Hayaia
MaTEeMaTHYECKOTO aHaliu3a, TeoMeTpusi: Airebpa u Hadana mMaremarndeckoro ananmsa. 10 - 11
KJIACChI: Y4eOHUK 1)1 0011e00pa30BaTeIbHBIX OpraHU3alnii: 0a30BbIN M yri1yOJICHHBIH YPOBEHB/
HI.A.Anumos, FO.M.Komsirus u nip. — 8-e u3a. — M.: [Ipocsemenue 2020
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.I".ITo3nsk. ['eomerpus.10 — 11
KJIacChl: Y4eOHHMK JUIst 0011e00pa30oBaTeIbHBIX OpraHu3aliii: 0a30BbIi 1 MPOPUIBHBINA
ypoBaH/JI.C.ATanacsix, B.®.byry30B, C.b.Kagomnes u ap.— 23-¢ uza. — M.: [IpocBenienue,
2016

Oowan xapakmepucmuka y4eoHol OUCYUNIUHbBL

B cootrBerctBun ¢ mpunsToii KoHnenmmed pa3BUTHS MaTeMaTHUECKOTo OOpa3oBaHUS B
Poccuiickoii ®denepanuu, mMareMaTuyeckoe 00Opa3oOBaHUE pEIIaeT, B YAaCTHOCTHU, CIEAYIOIINE
KJIFOUEBBIE 33/1aUU:

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

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

— «B OCHOBHOM O0IIEeM M cpeqHeM oOiieM o0pa3oBaHUU HEOOXOJUMO MPEAYCMOTPETh
MOJTOTOBKY OOYYaIOIIMXCS B COOTBETCTBUHU C MX 3alPOCaMU K YPOBHIO IOJATOTOBKH B cdepe
MaTEeMaTHYECKOr0 00pa30BaHUI.

COOTBETCTBEHHO, BBIACNAIOTCS TpPU  HANpaBieHUs TpeOOoBaHMM K  pe3yibTaraM
MaTeMaTHYeCcKOro o0pa3oBaHus:

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

2)  MaremaruKa JUIs UCIIOJIb30BaHUS B PO(ECCHH;

3) TBOpuUecKoe HampaBlCHHWE, HA KOTOPOE HAIEJICHbl Te OOy4arolmecs, KOTOpbIC
MJIAaHUPYIOT 3aHUMATHCS TBOPYECKON M HMCCIIENOBATEIhCKOW paboTON B 00JIaCTH MaTeMAaTHUKH,
(bu3UKH, SKOHOMUKHU U JPYTUX 007acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOro ypoBHS — oOOecreyeHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEMATUYECKUX 3HAHUM M YMEHUH B NOBCEAHEBHOW XKM3HU M BO3MOXXHOCTH
YCIELHOT0 NPOAOKEHHUsST 00pa30BaHMs MO CIEUUAIbHOCTSAM, HE CBS3aHHBIM C IPHUKIATIHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

OOyuaromuecsi, OCYIIECTBISOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKue YMEHHsI, HeOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILECTBE; BMECTE C TEM
OHM IMOJIy4alOT BO3MOXKHOCTb HM3y4YUTh MpEAMET TiIyOxke, ¢ TeM uyToObl B JajbHeHIieM mnpu
HE00XO0/IMMOCTH M3y4aTh MaTeMaTHKY JJIs MPO(EeCcCHOHATBHOTO IPUMEHEHHS.

[Ipy u3ydyeHHH MaTeMaTUKU Ha YIJyOJEHHOM YpPOBHE MPEIbSABISAIOTCA TpeOOBaHMUS,
COOTBETCTBYIOIIIE HAMpAaBICHUIO «MaTeMaTHKa A NpOopEeCCHOHATBHON JesTeIbHOCTHY;
BMECTE C T€M 00y4YaroIIuics MOoJaydaeT BO3MOKHOCTh M3YYUTh MaTeMaTHKy Ha ropas3io Oolee
BBICOKOM YpPOBHE, 4TO co37acT (yHIAMEHT JJs JaJbHEHIIEero Cephe3HOro H3Yy4eHHs
MaTeMaTUKH B BY3e€.

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



0oJIbIIIe WIIM MEHbIIIE BHUMAHUA YAENSAETCS YMEHUIO paboTaTh 10 aIropuTMy, METOAaM IOUCKa
QITOPUTMa W ONPEACTCHHIO  TPaHUI] NPUMEHUMOCTH  anropuTMoB.  TpeOoBanwms,
chopmynupoBanabie B pazaene «leomerpusi», B OOJNbIICH CTENEHH OTHOCATCS K Pa3BUTHIO
NPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOIOB, YeM K (OPMATLHOMY OIHCAHUIO
CTEPEOMETPUIECKUX (PAKTOB.

ba3oBrlii ypoBeHb

Anzebpa u nauana ananusa

Ilenpie w pauvoHanpHble uucna. JledicrBurenbHble uMcna. Pemenwe 3agad ¢
MCII0JIb30BaHUEM CBOMCTB CTEIIEHEN U KOpHEH, MHOTOWIEHOB, IPe0Opa30BaHUil MHOIOWIEHOB U
JPOOHO-PallMOHATIBHBIX BBIPA)KEHUH.

Apudmerndyeckuii KOpeHb HarypanbHOH cTemeHu. CTeneHb C palMOHAIBHBIM U
JIeMCTBUTENIbHBIM II0KA3aTeNIeM, CBOMCTBA CTETIECHHU.

Crenennass ¢yHKIMsS © ee cBoWcTBa u rpaduk. B3ammuHO oOpaTHbIE (QYHKIUH.
PaBHOCUIIbHBIE ypaBHEHUS U HEpaBeHCTBA. MppalinoHanbHble ypaBHEHHUS.

[TokazarenpHas QyHKIUsS W ee cBoiictBa u rpaduk. I[lokazaTenbHble ypaBHEHHS W
HepaBeHCTBAa. CHUCTEMBI ITOKa3aTeNbHbIX YPaBHEHUI U HEPABEHCTB.

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

Paguannas mepa yrina. [IoBOpOT TOuKM BOKpYr Hayana KoopauHaT. CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC IMPOM3BOJIBHOTO yIyla. 3HAaKM CHHYyca, KOCMHyca U TaHreHca. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO U CIEACTBUA W3 HEro. 3HAUYEHUs TPUTOHOMETPUYECKUX

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

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

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

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

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

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

Pemenue 3anay Ha JBUKEHHUE, HA CMECH, CIUIaBbl M KOHIIEHTPAIIMIO C TTOMOIIBIO JIMHEHHBIX
Y KBaJPATHBIX YPABHEHUHN U UX CHCTEM.

T'eomempus

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

[TapamienpHOCTh NPSIMBIX, NPSAMOM M IUIOCKOCTH. B3anMHOE pacnosiokeHue MNpsMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. YTOJI MEXIY ABYMs NpsMbIMH. [lapamienbHOCTh IIOCKOCTEH.
Tetpasap u napauienenumnen.

IlepneHquKyISIPHOCTD NMPSMOM U IJIOCKOCTH. lIeprneHnuKynsp U HaKJIIOHHBIE. YTOJI MEXIY
OpsAMOM M IUIOCKOCTBIO. JIByrpaHHeli yron. TeopemMa O Tpex MNEpHEHIUKYIAPAX.
[lepneHAUKYISIPHOCTE  TUIOCKOCTEH. [Ipssmoyronbublit  mapayuienenunen.  CBoiicTBa
IPSIMOYTOJIBHOTO NIapajuIeIenuIe .



[Tonsitue Muororpannuka. IIpusma, riomaas NOBEPXHOCTH M 00beM mpu3Mbl. [lupamuna,
IUIOIA/1b IOBEPXHOCTH U 00beM nupamuibl. [IpaBuiibHas u yceuennas nupamuia. [IpaBunbHbie
MHOTOTPaHHUKH.

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

[TonsitTue BexkTopa B mnpocTpaHcTBe. CJ0XKEHHME W BBIYMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha yuciio. KoMianapHble BEKTOPHI.

Koopaunats! TOUKH ¥ KOOpAMHATHI BeKTOpa. CKaJIIpHOE ITPOU3BEAEHNUE BEKTOPOB.

Komobunamopuka, éeposasmnocmey u cmamucmuka.

[IpaBuno mnpowusBenenus. IlepectaHoBku, pazmemieHuss U couyetanus. buHoMm HreroToHa.
CoObITHsa 1 MX KOMOMHAIMH. BeposTHOCTH cOObITHSA, clOXeHHe BeposTHocTel. HesaBucumsbie
coObITHSI, yMHOXKEHHE BeposiTHOCTel. CitydaliHble BETUYMHBI U MEPBI pa3zdpoca.

Yri1y0/1eHHbIH ypOBeHb

Anredpa M HaYaJIa aHAJIM3A

[ToBrOpenue. Pemenne 3a1ay ¢ UCIONB30BAHUEM CBOMCTB YHUCENI U CUCTEM CUUCIICHUS,
JEIIMMOCTH, 10JIEW U 4YacTeH, MPOLIEHTOB, MOAyJIel uucell. PenieHue 3aaad ¢ MCIOJIB30BAHUEM
CBOMCTB CTENEHEH H KOpHEH, MHOTOYJICHOB, MPeoOpa30BaHMI MHOTOWIEHOB U JPOOHO-
palOHaIbHBIX BBIPAXKEHUN. Pellenne 3a1a4 ¢ MCIOJIb30BaHUEM IpalyCHOM Mepbl yriia. Monyis
YHCclla U ero cBoicTBa. PelieHue 3a1a4 Ha JBUKEHUE U COBMECTHYIO pabOTy, CMECH U CILIABHI C
IOMOILIBIO JIMHEHHBIX, KBaJAPATHBIX U IPOOHO-PALIMOHAIBHBIX YPaBHEHUH U UX cucteM. Pemenue
3314 C IIOMOINBIO YHMCIOBBIX HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, ¢
IPUMEHEHHEM M300paKeHUsI UYHUCIIOBBIX MPOMEKYTKOB. PelieHue 3agay ¢ HCIOJIb30BaHUEM
YHCIOBBIX (YHKIMA M WX rpadukoB. Mcmonb3oBaHWE CBOWCTB M TPapUKOB JHUHEWHBIX WU

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

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

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

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

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

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

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



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

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

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

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

OOpatHble TpPUTOHOMETpUYECKHE (YHKIMH, HMX TJIaBHbIE 3HAYECHHUs, CBOICTBA H
rpaduxu. TpuroHomerpuueckue ypaBHeHHUS. OIHOPOAHBIE TPUTOHOMETPHUUECKHE YpPaBHEHUS.
Pemienne  mpocTedInuMx — TPUTOHOMETPUYECKUMX  HepaBeHCTB.  [Ipocreiimme  cucremsl
TPUTOHOMETPUUECKUX YPABHEHHIA.

Crenenp ¢ JAelcTBUTENbHBIM IIOKa3aTesleM, CBoiicTBa creneHu. I[Ipocreiimue
MoKa3aTelbHbIe YpaBHEHUS U HepaBeHCTBa. [lokazarenpHas QyHKIMS U ee CBOWCTBA M rpaduk.
Yucrno € u pyHKIMS y=€*.

Jlorapudm, cBoiictBa norapudma. JlecATUUYHBIA W HATYpalbHBIM JOrapuQpMm.
[IpeoOpa3oBanue  jorapupmMuuecKux  BelpakeHui. Jlorapudmuyeckue ypaBHEHHS U
HepaBeHcTBa. Jlorapupmuueckas GyHKIUS U €€ CBOMCTBA U rpaduK.

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

[lepBuuHbIE mMpeACTaBIEHUS O MHOXKECTBE KOMIUIEKCHBIX 4Hcen. /[leicmeus c
KomniekcuviMu yuciamu. Komnnexcno-conpsscennvie uucia. Mooyis u apzaymenm uucia.
Tpueonomempuueckas gopma KomniekcHo2o uucia. Pewenue ypaeHneHuil 6 KOMMNJIEKCHbIX
yucnax.

MeTton uHTepBallOB Ui pelieHus: HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (PYHKIIHIA:
CABHUI, YMHOXXEHHE HA YHUCIIO, OTPaKEHHWE OTHOCUTENIbHO KOOpPAMHATHBIX ocell. ['paduueckue
METO/IbI pellIeHHs] YpaBHEHUI U HepaBeHCTB. PelleHne ypaBHEHUI U HEPaBEHCTB, COAEPIKAIINX
MEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucteMbl IOKa3aTeNbHBIX, JOrapUPMHUUECKUX U HPPALUOHAIBHBIX YpaBHEHUI.
CucTeMbl TOKa3aTeNbHBIX, JTOTapU(MUUECKUX U HPPALMOHATBHBIX HEPABEHCTB.

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

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasHnenuti cmeneHu eviute 2 CHeyuaibHulX
6u00e. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumuvle MHo2ounenvl. OcHO8HASA
meopema  ancedopvl. Cummempuueckue MHO20uNenvl. Llenouucnennvlie u  yenosnaumvie
MHO20Y]IeHbI.

Juopanmoswel ypasnenus. Llennvle opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaUACEHUU OCUCNBUMENbHBIX YUCEN PAYUOHATLHBIMU.

MHnooicecmsa na KOOpOUHAMHOU NAOCKOCTIU.

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

[Tonsitue npenena ¢yHkuuu B Touke. [lowamue npedena gyukyuu 6 6eCKOHeUHOCHU.
Acumnmomul epaguka @yuxkyuu. CpagHeHue OECKOHEYHO MAlblX U OECKOHeYHO OO0NbUIUX.
HenpepsiBHOCTh yHKITNU. Céoticmsa Henpepvignbix ¢yukyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts Gynkuuu. [IpomsBoanas ¢yHkuuum B Touke. KacarenpHas k
rpadpuxky @yHkuuu. I'eomerpuueckuii ¥ (U3MUECKUNH CMBICI TPOU3BOAHOMN. [Ipumenenue
npouszeoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuma
nuddepeHpoBaHms.

Bropas npousBojHas, ee reoMeTpUUeCcKuil 1 (PU3NYECKHI CMBICII.



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

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

Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpust

[ToBTOpeHue. Pemienne 3amad ¢ UCHOJIB30BAaHHMEM CBOMCTB (UTYp Ha IIJIOCKOCTH.
Pemenue 3a1au Ha 10Ka3aTeIbCTBO M MTOCTPOEHUE KOHTpIpUMEpoB. [IprMeHeHune mpocTenmx
JOTMYECKUX MpaBui. Pemenwe 3agad Cc  UCHOJB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHOILIEHUH B NMPSIMOYTOJIBHBIX TPEYrojbHUKAX, (PaKTOB, CB3aHHBIX C YETHIPEXYTOJIbHUKAMH.
Pemenne 3amad ¢ wcnosib30BaHHEM (PAKTOB, CBSA3aHHBIX C OKPY)KHOCTsAMHU. Perienue 3agad Ha
U3MEPEeHUsT Ha IUIOCKOCTH, BBIYUCIEHMS JUIMH M Iulowanei. Pewenue 3adau ¢ nomowpio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napannenenunen, nupaMuia, TeTpasdap.

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

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

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

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

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

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

Jlocmpausanue mempasdpa 0o napaiienrenuneod.

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

VYrael B npoctpaHcTBe. llepneHaukynsipHble MIOCKOCTU. [L10wadb opmocoHanvHot
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHMBIL V2Ol
Ceolicmea nnockux y2noé muocozpanno2o yena. Ceoucmea niocKux u 08Y2PAHHbIX Y2lo8
mpexzpanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 011 MPEXSPAHHO20 Yelda.

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

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

[Ipusma.  [lapamnenenunen.  CpoiictBa  mapaienenunena.  [IpsamoyrosibHbIN
napauienenunen. HakaoHHbIE IPU3MBIL.

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

[Tnomany noBepxHOCTEH MHOTOTPAHHHUKOB.

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

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.



Onemenmoi cpepuueckoi ceomempuu. Konuueckue cevenus.

Kacarenbnble npsimpie U miaockocTu. Brnucannele n onucanusie cepsl. Kacarowuecs
cghepovl. Kombunayuu men 8paweHus.

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

VYpasaenue miockoctu. Dopmyna paccTOSTHUS MeXAYy TOYKaMH. YpaBHEHHE CQephbl.
@opmyna paccmosinus om mouku 00 niockocmu. Cnocoowl 3a0anusi NPAMOU YPAGHEeHUAMU.

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

[Tonsatue ob6wvema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TN BpalleHUsA. AKCUOMbI
obvema. Buvigoo gopmyn ob6vemos npamoyz20ivbHo20 napaiieienuneod, HPuMvl U NUPAMUOBL.
Dopmynvl 0151 HAX0HCOeHUsL 0Obema mempa’opa. Teopemvl 06 OMHOULEHUSAX 0OBLEMOB.

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

[Tnomane chepsr.

Passepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IUIMHIPA U KOHYCA.

KoMOuHanmu MHOTOrpaHHUKOB U TEJT BPALECHUS.

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

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

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

BeposiTHOCTB M CTATHCTHKA, JIOTHKA, TEOPHUs TPa)0oB 1 KOMONHATOPHKA

[loBTopenue. Mcnonb3oBaHue TaOAMI] U AUarpaMM JUls IPEACTaBICHUS JIaHHBIX.
Pemenue 3a1ay Ha MpUMEHEHUE ONMHUCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HaOOPOB: CpPEIHHUX,
HauOOJBIIEr0 U HAUMEHBILIErO 3HAUEHUs, pa3Maxa, JUCIEPCHUM M CTaHIApTHOTO OTKJIOHEHUS.
Bbruucnenne 4acToT M BeposTHOCTEH COOBITHH. BbluncieHune BeposSTHOCTEH B ONBITaX C
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMM  Hcxojnamu.  Mcmonp3oBaHme  KOMOMHATOPHKH.
Bbruucnenne BeposiTHOCTEH HE3aBUCHMBIX COObITUH. Mcmonb3oBaHue (GOpPMYINbl CIOXKEHUS
BEPOSITHOCTEH, TMarpamMm Dijepa, 1epeBa BeposTHoCcTel, hopmynsl bepHysm.

Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocme.

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

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

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

HenpepeiBHble  ciydaiiHble  BenMYMHBL.  [InOTHOCTH  BeposTHOCTH.  DYyHKIMS
pacnpeznenenusi. PaBHoMepHoe pacnipeseneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. OyHKINS
Jlarumaca. IlapameTpsl HoOpManbHOrO pacmtpeneneHus. I[lpumepbl CilydallHBIX — BEJIMYMH,
MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOIPEUIHOCTh U3MEpPEHUH, poCT uenoBeka). [leumpanvras
npeoenbHas meopema.



Hepagencmeo Yedviuesa. Teopema Yeoviuesa u meopema bBepnynnu. 3axon 6orvuiux
yucen. Bvibopounvlii memoo uzmepenus eepoamuocmeti. Ponb 3akona donvuwiux yucen 6 Hayke,
npupoode u obuecmae.

Koapuanus aByx cinydailHeix BenuuuH. [loHsitue o koadduuueHTe KOppensiuu.
CoBmecTHBIE 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 cesa3b ¢ meopemuiecKkumu
pacnpeodenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. HuvekmusHvle U CIOPLEKMUBHbIE COOMBEMCMBUL.
buexyuu. /{luckpemnas nenpepvignocmo. llpunyun [Jupuxe.

Koouposanue. Jleouunas 3anuce.

OcnosHvle nowsmus meopuu 2epagos. [lepesvs. Jlsouunoe Oepeso. CaasHocmu.
Komnonenmur cesiznocmu. Ilymu na epaghe. Diineposwt u I amunbmorogvl nymu.

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBHe ¢ YII quctumnuna [1J].1 MaTtemaTtuka paccuntana Ha 261 gac B roa: 3049 —
JCKIUU, YpOKW, 4u — mpakTmueckue 3aHsaTus; 219 u — camoctosaTenpHas paboTa,
POMEKYTOYHAs aTTecTalus 8 .

IInanupyemsle pe3yJibTaThbl 00y4eHHs

W3ydyeHne MaTeMaTHKH O00ECIeYMBACT JOCTHIKCHHE OOYYAIOIIUMUCS — CIICAYIOIIUX

pe3yJIbTaToB:

JIMYHOCTHBIX:

e chopMHpPOBAHHOCTH TPEICTABICHUNA O MaTeMaTHKE KaK YHHBEPCATHHOM S3BIKE HAyKH,
CPEJICTBE MOJICITUPOBAHHUS SIBJICHHI U TIPOIIECCOB, UACSIX U METOAaX MaTEeMATHKH;

¢ T[OHUMAaHWE 3HAUYMMOCTH  MaTeMAaTHKU JJIsI  HAay4YHO-TEXHHYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K YacTU OOIIEUENTOBEYECKON KYIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, HBOIIOIIMEN MAaTEMaTUYECKUX UEH;

® pa3BHUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, alTOPUTMHUECKOMN
KYJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YpPOBHE, He0oOXonuMoM M Oynymien
PO EeCCHOHAIBHON JESTENBHOCTH, JUTsl MPOAOIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHU;

® OBJAJICHHE MaTEeMaTHYECKHMMH 3HAHUSAMH M YMEHHUSMHU, HEOOXOTUMBIMU B TOBCEIHEBHOI
JKU3HU, JUISI OCBOCHUS CMEXHBIX €CTECTBCHHO-HAYYHBIX JUCIHUIUIMH W JAWCIHILINH
npohecCHOHANBPHOTO IHKIIA, U TMOJXY4eHHs OoOpa3oBaHUs B O0JIACTAX, HE TPEOYIOMIMX
yrayOJIeHHONH MaTeMaTUYECKOM MOATOTOBKH;

® TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHMIO, B TOM 4HCIE CamMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEU KU3HU;

® CO3HATeNbHOE OTHONICHWE K HENpPEepHIBHOMY OOpa30BaHHIO KaK YCIOBHIO YCIICITHON
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

® TOTOBHOCTh M CIHOCOOHOCTh K CAaMOCTOSTENBHOW TBOPUYECKOM H OTBETCTBEHHOM
JEeSITEIIbHOCTH;

® TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYJHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTenbHON, OOIIECTBEHHO IIOJE3HON, Y4eOHO-MCCIeI0BATENIbCKOW, MPOCKTHOW U
JIPYTUX BUOAX ACSITETbHOCTH;

® OTHOIIEHUE K MPO(EeCCHOHATBHON JEITeIPHOCTH KaK BO3MOXKHOCTH YYacTHS B PEHICHHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX IMTPOOJIeM;



MeETanpeaAMEeTHBIX

YMEHUE CAMOCTOSITEIBHO ONPENENATh LENIU JEITEIbHOCTH M COCTABJIATH  ILJIAHBI
JIEATEIIbHOCTH;

CaMOCTOSTENIBHO ~ OCYIIECTBIISITh, KOHTPOJIMPOBAaTh M KOPPEKTUPOBATh JEATEIbHOCTD;
HCIIOJI30BaTh BCE BO3MOXHBIE pECypChbl sl JOCTHXKEHHMS IOCTaBJIEHHBIX LEJIeH |
peanu3anni IJIaHOB ACSATEIBHOCTH;

BBIOHMpATh YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIHSIX;

YMEHHE NPOAYKTHUBHO OOIIAaTbcs UM  B3aUMOJEHCTBOBaTH B IIPOIECCE COBMECTHOM
JESTENIbHOCTH, YYMUTHIBATh MO3UIMH JAPYTUX YYACTHUKOB JI€ATEIbHOCTH, 3(P(PEKTUBHO
pa3pemaTh KOHQIUKTHL;

BJIQJICHHE HABbIKAMU II03HABATENbHOHM, Y4eOHO-MCCIENOBAaTENbCKOW U MPOEKTHOMN
NESITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooem;

CIOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSATEIHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX
3a71a4, MIPUMEHECHUIO PA3JIMYHBIX METOJOB ITO3HAHUS;

TOTOBHOCTb M CIOCOOHOCTHh K CAaMOCTOSATEIbHOM HH(POPMAIIMOHHO-TIO3HABATEILHOM
JESITSIIbHOCTH, BKIIIOYasi YMEHHUE OPHUCHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX WH(OPMAIIHH,
KPUTHYECKH OICHHBATh U WHTEPIPETHPOBATH MH(DOPMALMIO, MOIYYaeMYI0 M3 Pa3IAYHBIX
HMCTOYHUKOB;

BJIQJICHUE SI3bIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO M TOYHO U3JIaraTb CBOKO TOYKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

BJIQJICHUC HABBIKAMHU TO3HABATEIHLHOU pediiekcnn Kak OCO3HAHUS COBEPIIACMBIX JICHCTBHHA U
MBICJIUTEIbHBIX MPOLECCOB, HMX pE3yJbTaTOB M OCHOBAaHWM, TPaHUI] CBOEr0 3HAHUSA U
HE3HaHMS, HOBBIX ITO3HABATEIbHBIX 33/1a4 U CPEJICTB JJIsl UX TOCTUKEHUS;
[EJICYCTPEMIICHHOCTh B MOWCKAX M MPUHITHH PEIICHUM, COOOPa3UTEIbHOCTh M WHTYMIIHS,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUN;

CIIOCOOHOCTH BOCTIPUHUMATD KPAacOTy M TAPMOHUIO MUPA;

NMPEAMETHBIX

c(OpPMHPOBAHHOCTh MPEACTABIECHUI 0 MaTEMAaTUKE KaK YaCTU MUPOBOM KYJIbTYphl U MECTE
MaTeMaTHK{ B COBPEMEHHOM IUBWIN3AIIUMH, CIIOCO0AaX OMHUCAHHUS SIBIEHUI peaJbHOro MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh TPEJCTABICHUH O MaTeMaTUYECKUX MOHATUSAX KaK BaKHEHIINX
MaTE€MaTU4YeCKUX MOJEIAX, MO3BOJIAIOIIMX OMNMCBHIBATH M U3Yy4aThb pasHbIE IIPOLIECCHI U
SIBJICHUSI;

[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUs MATEMATUUECKUX TEOPUH;
BIIQJICHUE METOJAMM JIOKA3aTEIbCTB W AITOPUTMOB DEIICHHS, YMEHHUE WX IPUMEHSATb,
IIPOBOJIUTH TOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMU [IPUEMAaMM pPELICHUSA PALMOHAIBHBIX W HppalUOHAJIbHBIX,
[IOKA3aTEJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAaHNE TOTOBBIX KOMIBIOTEPHBIX IpPOrpamMM, B TOM 4YHCJIE ISl TOWCKA ITyTH
pELICHUS ¥ WUIIOCTPALUK PELICHUS YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX MOHATUSAX MAaTeMaTUYECKOro aHaau3a u
UX CBOMCTBax, BJaJIcHUE YMEHUEM XapaKTepHU30BaTh MoBeneHre (YHKIUI, HCTIONb30BaHHE
IIOJIYYEHHBIX 3HAHWM JJI OIIMCAHUA U aHAJIM3a PEAIbHBIX 3aBUCUMOCTEH;

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

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

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



e c(hOpMHUPOBAHHOCTD MPEJCTABICHUI O MpoIleccax M SIBICHUSIX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSX B pEalbHOM MHUpPE, OCHOBHBIX IOHATHAX
AJIEMEHTApPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOJUThb U OIICHUBATh BEPOATHOCTH HACTYIUIEHUS COOBITUH B MPOCTEHUIINX
MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

e BJAJICHUEC HABBIKAMHU HCIIOJIb30BAHMS I'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIPU PELICHUHU
3a1a4

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

O6V‘IaIOHIHI>’IC$I Ha 0a30BOM YPOBHC HAYUHUTCA.

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  MOHATHAMHU:  Jjorapudm  4YucIia,
TPUTOHOMETPHUIECKAs OKPYKHOCTh, IPayCHasi MEpa yIJia, BEIMYNHA YIia, 38 JAHHOTO TOYKON Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YIJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEINYNHY;

- BBIMOJIHSATH apU(PMETHUCCKHE NCHCTBUS C ETBIMH U PAlHOHAILHBIMH YHCITAMH,

- BBINIOJIHATD HECIIOXKHBIC MPEOOPA30BAHUS UHCIIOBBIX BBIPAXKEHHM, COEPIKALINX
CTETICHU YHCeJI, TUO0 KOPHH U3 YUCE, JINOO JIoraprudMbl YnCel;

- CPaBHUBATH PAIMOHAIBHBIC YHUCIIA MEKITY COOOIA;

- OLICHUBATh M CPAaBHHBATH C PAlMOHAJIBHBIMH YHCIAMH 3HAUCHHUS LEJBIX CTEHCHEH
9rCesI, KOPHEH HATYPaIbHOM CTEIICHN U3 YMCEI, JIOrapu(hMOB YHCEIT B IPOCTHIX CITydasx;

- OLICHUBATH 3HAKH CHHYCA, KOCHHYCA, TAHT'€HCa, KOTAHTCHCA KOHKPETHBIX YIJIOB;

B moBceIHEBHOM KU3HH M TIPU U3YUIECHHUU IPYTHX YISOHBIX MPEIMETOB:

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

- BBIMIOJIHATD TPAKTHYECKAE PACUeThl C HCIOJB30BAHUEM IIPU  HEOOXOJAUMOCTH
CIIPABOYHBIX MATEPUATIOB M BBIYUCIHTEILHBIX YCTPOUCTB;

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

- UCITOJIB30BATh METOBI OKDPYTJICHUS, TPHOIIDKCHUSI W TPUKUIKH TPH PEIICHUH
HPAKTUYECKHX 3a/1a4 TIOBCEAHEBHOW JKU3HH.

Ypasnenusn u nepasencmea

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

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

- pelaTh UppalMOHATLHbBIE YPABHEHHUS;

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

B moBceTHEBHOM JKM3HU U TP H3YYCHUH IPYTUX TPEIMETOB:

COCTaBIISITh M pELIATh yPABHEHUS M CHCTEMbl YPAaBHECHHU MPH PEIICHUH HECI0XKHBIX
MPaKTHYIECKHUX 33/1a.



Dynkyuu

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

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

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

- COOTHOCHUTh I'pa)MKM 3JIEMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUECKOH U
NoKa3aTeabHON (YHKUMHA, TPUTOHOMETpPUUYECKMX (YHKIMH c ¢dopMynamu, KOTOPBIMU OHH
3aJ1aHbl;

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

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

- CTpOUTH O3CKHM3 Tpaduka (QYHKIUH, YIOBICTBOPSIOMICH TNpHUBEIEHHOMY Habopy
yCIOBUH (IIPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]1.).

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

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

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH.

Inemenmol MamemamuuecKko20 aHanu3a

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

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

- pemiaTb HECIOXKHBIE 33Jayd  Ha IPUMEHEHHE CBA3M MEXAYy M[POMEXyTKaMu
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMa (QYHKIUH, C OJHOW CTOPOHBI, U TNPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMM ITPOU3BOIHOM 3TON (PYHKIIUHN — C IPYTOM.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- NoJb3ysich IpaduKaMH, CpaBHMBATh CKOPOCTU BO3pacTaHus (pOCTa, MOBBILICHUS,
YBEJIMYEHUSI U T.NI.) WIM CKOPOCTH YObIBaHMA (MaJeHMs, CHUKEHUS, YMEHbLICHMS U T.II.)
BEJIMYUH B PEAIBHBIX MPOLECCaX;

- COOTHOCHUTh TpaMKM pealbHBIX IPOLECCOB U 3aBUCHUMOCTEH C HMX ONHCAHUSAMH,
BKJIIOUYAIOLUMHU XapaKTEPUCTUKN CKOPOCTH M3MEHEHHUs (ObICTPBIA POCT, MJIaBHOE NOHWKEHUE U
T.IL.);

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

Teopusa éepoamnocmeit u CMmamucmuKa, 102UKa U KOMOUHAMOPUKA

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

— OTIEPUPOBATh TOHATUSMHU: YaCTOTAa W BEPOSTHOCTH COOBITUS, CIIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIIMU;

- 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, COIOCTABISATh, CpPAaBHUBATb, HWHTEPHPETUPOBATH B TMPOCTHIX CIIydasx

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 JUIsl pEIISHUs 3a/1a4i HH(OpMAIHIo, TPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aITMCH, CXeM, TaOJIUII, AuarpaMmm, rpaduKoB, pUCYHKOB;

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

—  HCIIOJIB30BaTh JJOTUYECKUE PACCYKICHHUS MPU PEIICHUH 3a1a4H;

— paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMH, BHIOUPAs U3 BCe MHPOPMAIIUH, TaHHBIC,
HEOOXOUMBIC ISl PEIICHUS 3a1a4H;

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

— aHAIM3HPOBATh U UHTEPIPETHPOBATH MOTYyYCHHBIC PELICHUS B KOHTEKCTE YCIOBUS 3a1a4H,
BBIOMpATH pelIeHHs], He TPOTUBOPEUAIIUE KOHTEKCTY;

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

B nosceounesnoii scuznu u npu usyueHuu opyux npeomemos:

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

T'eomempusn

- OmnepupoBarb Ha 0a30BOM YypOBHE MOHATHAMM: TOYKA, HpsAMasi, IUIOCKOCTh B
IIPOCTPAHCTBE, NapaLIEIbHOCTD U NEPIEHAUKYISAPHOCTD NPSIMBIX U MJIOCKOCTEH;

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

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

- nenath (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y,

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

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

- pacrno3HaBaTh OCHOBHbBIE BUbI TeJl BpallleHus (KOHYC, IWINHAD, chepa U 1map);

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

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTUX MTPEIMETOB!

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

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

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

- COOTHOCUTBH 00BEMBI COCY/I0B OJIMHAKOBOM ()OPMBI pa3IMYHOIO pa3Mepa;



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

Bexkmopul u koopounamut 6 npocmpancmee

— OnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHEM JECKApTOBBI KOOPAWMHATHI B
MIPOCTPAHCTBE;

- HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U IPSIMOYTOJIbHOTO NIapajuleenue1a

O6vqa10mm71051 Ha VFJIV6JICHHOM YPOBHC HAYUUTCA.

Anzeopa u nauana ananusa

Dnemenmol meopunu MHOHCECH8 U MAMEMAMUYECKOIL 102UKU

— CB00OJIHO OMIEPUPOBATH MOHITHIMI: KOHEYHOE MHOYKECTBO, SJIEMEHT MHOXKECTBA,
MTOJIMHOYKECTBO, IIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW TPSIMOM, OTPE30K, HHTEPBAJI, IIOJIYMHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMH
TOYKOMH, TpadIecKoe MPEICTABICHHE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPHUCTUICCKUM CBOMCTBOM;

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

—  TIPOBEPSITHh MPUHAIICI)KHOCTH JIEMEHTA MHOKECTBY;

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

— TPOBOJHUTH JOKA3aTEIBHBIC PACCYXKICHUS I 0OOCHOBAHMSI HCTUHHOCTH YTBEPIKICHU.

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux npeomemos:

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

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

Yucna u vipasricenus

— CB000HO OMEpUPOBATH MOHITUSIMH: HaTypaIbHOE YHUCII0, MHOXKECTBO HATypaIbHBIX UHCE,
1[eJI0€ YHUCII0, MHOXKECTBO LIETIBIX YKcel, 0OBIKHOBEHHAS IpOOk, 1eCATUYHAS JPOOb,
CMEIIIaHHOE YHUCJIO, PAITHOHATFHOE YHCII0, MHOKECTBO PAIlMOHALHBIX YHCE,
UppalMOHATIFHOE YHCIIO0, KOPEHb CTETIeHHU N, ACHCTBUTEIHLHOE YHCIIO0, MHOKECTBO
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 3alHCH (CUCTEMBI CUMCIICHHUS) B APYTYIO;

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

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

— CpaBHHUBATh JEHCTBUTENBHBIC YHCIIA PAa3HBIMU CIIOCOOAMHU;

—  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 ¥ HCTIONB30BaTh UX MPU PEUICHUH 3a/1a4;

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



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

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

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

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

Ypa(melm}l U Hepaeencmea

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

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

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

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

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

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

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

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

BJIA/IETh Pa3HBIMU METOJIaMU J10KA3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

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

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

B nosceonesnoii sorcuznu u npu uzyyeHuu opyeux npeomemos:

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

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

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

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

Dyukyuu

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



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

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

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

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

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

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

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIMII;

BJIQJICTh MOHATUSMH YUCIIOBAS ITOCIIEIOBATEIBHOCTD, apU()METHUECKAs U TEOMETPUIeCcKast
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
peanbHBIX IPOLECCOB U 3aBUCUMOCTEH (HauOoJIbIlINe U HAUMEHbIIINE 3HaYEeHU,
MIPOMEXYTKH BO3pACTaHMsI U yOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
aCHMIITOTBI, TOUKH Ieperuoda, nepuoi u T.11.);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALNH;.
OTIPENIeNIATH O TpadrKaM 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
MIPUMEHSTH €r0 IPU PEIICHUH 3ajay;

MIPUMEHSTD JUIsl PELICHU 3a]1a4 TEOPHUIO NPEAECIIOB;

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

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

uccieoBaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

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

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbIH HHTETPal;

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

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

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

Texcmoevie 3a0auu

Pemiate Ppa3HbIC 3a1a4U MOBBIIIEHHOMH TPYAHOCTH,



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

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

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

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

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

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

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

T'eomempus

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

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

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

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

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUYCCKHUE YTBEPKICHHUS,

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

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

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

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

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

— yMeTh IPUMEHATH MapajuiebHOE MPOSKTUPOBAHUE ISl H300pakeHus Guryp;

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

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

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

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

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

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

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



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

— UMETh MPEJACTABICHUE O TeopeMe Ditniepa, IpaBUIbHBIX MHOTOIPaHHUKAX;

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

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

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

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

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

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

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

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

— HMMETh MPEJICTABICHUE O IMOJ00UU B IIPOCTPAHCTBE U YMETh PEIIaTh 33/1a4i HA OTHOIICHUE
00BEMOB U TUIOLIA/IeH TOBEPXHOCTEH 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

MOJTyYCHHBIC MOJICIIA ¥ HHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmopul u koopounamot 6 npocmpancmee

— Brnagets mOHATHUAME BEKTOPHI U UX KOOPAUHATHI;

— yMETh BBINOJHATH ONEpaIiy HaJl BEKTOPAMH;

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

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

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

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

Memoovr mamemamuxu

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

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

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

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

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

OoOvyyaromuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u GbIPAIICCHUA



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

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

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

- CpaBHUBATh PAIIMOHAIIBLHBIE YHCIIAa MEXKTY COOOiA;

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

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

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX YICOHBIX MIPEIMETOB:

- BBITIOJIHSITh BBIYMCIICHHS TIPU PEIICHUH 3314 IIPAKTHYECKOTO XapaKTepa;

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

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

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

Ypasnenus u nepasencmea

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

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

- HCII0JIb30BaTh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

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

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

B noBceaHeBHOM XKU3HU U IPU U3YYEHUU APYTHX YUEOHBIX MPEIMETOB:

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

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

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

Dyukyuu

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

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

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

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;



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

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

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

B noBcenHeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

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

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYALIUH;

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

Inemenmovl MamemamuiecKko20 aHanu3a

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

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

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

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

B noBcenHeBHO KU3HU U ITPHU U3YYEHHUH JAPYTUX yIEOHBIX MPEAMETOB:

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

- MHTEPIPETUPOBATH ITOTYYEHHBIE PE3YJIbTaThI.

Teopus eeposamnocmeii u cmamucmuKka, 102UKa U KOMOUHAMOpuUKa

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

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

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

- BBIYHCIISATH UM OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

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

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

Texcmoevie 3a0auu

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

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

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

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



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

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

B noseceonesHoll dcusHuU U npuU U3yHEeHUU OpYyeUx npeomMemos:

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

T'eomempus

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

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

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

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

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

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

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

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

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

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

Bexmopul u koopounamut 6 npocmpancmee

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

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

- pelaTth npocTeiiye 3a1aur BBeJIEHUEM BEKTOPHOTO Oa3uca.

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

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

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

— 3aJaBaThb MHOXXECTBA [IEPEUNCICHUEM U XapaKTEPUCTUUECKUM CBONCTBOM;



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

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

IIPOBOJIUTH JJOKa3aTeIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTHU YTBEPIKICHUH.

B nosceonesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

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

IIPOBOAUTH AO0KA3aTCIBbHBIC PACCYXKIACHUA B CHTyallHIX HOBCGHHGBHOﬁ KHU3HHU, IIPpU PCIICHHUUN

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

MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBRA;

OTIepUPOBATH MOHATUSMYU CYETHOTO U HECYETHOT'O MHOXKECTBA;

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

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

Yucna u evipasrcenusn
Joctrxenue pe3yiabTaToB

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

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

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

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

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

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

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

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

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

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

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



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

— TIOHMMATh IIPUYMHBI U OCHOBHBIE UJIEU PACIIMPEHUS YHCIOBBIX MHOXKECTB;

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

— uMeTh 0a30BbIE MPEACTABICHUS O MHOXKECTBE KOMIJICKCHBIX YHCET,;

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

— BIaaeTh popmynoit 6uHoma HeroToHa,

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

— IPUMEHATH NpH perieHny 3a1ad Kuraiickyto TeopeMy 00 ocraTkax;

— TPUMEHATH MpU pelieHun 3a1a4 Maiyio teopemy Depma;

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

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

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

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

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

— TPUMEHATH NpH perieHnu 3a1a4 OCHOBHYIO TeOpeMy anreopsl;

OPUMEHATh IPU pelleHUM 3ajJad npocTrednme (YyHKIMM KOMIUIEKCHOM IepeMEeHHOH Kak

reOMEeTpUUYECKHUE TPE0OPa3OBaAHHUS.

Ypasnenus u nepagencmea

JlocTrkeHue pe3ynbTaToB

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

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

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

— TPUMEHATH TeopeMy be3y K pelleHuI0 ypaBHEHU;

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

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

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

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

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

— BJaJIeTh Pa3HBIMU METOJAMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuarb ypaBHEHMs B LIEJIBIX YNCIAX;

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

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

B noseceonesnotl dscusnu u npu u3yueHuu Opyeux npeomMemos:



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

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

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

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

WCIIO0JIB30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTAEIBHBIX KIACCOB YPABHEHHMA U

HEPaBEHCTB

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

— CBOOOJIHO pellaTh CUCTEMbI IMHEHHBIX YPAaBHECHUH;

— pelaTh OCHOBHBIC THITBI YPAaBHEHHUI U HEPABCHCTB C IMapaMeTPaMHu;

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

— HMCTDb MMPCACTABIICHHUEC O HCPABCHCTBAX MCKAY CPCAHMMU CTCIICHHBIMHU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

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

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

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

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

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

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

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

— TPUMEHATH IPU PEIIeHUH 3a7au IpeodpazoBaHus rpaduKkoB QyHKIUMH;

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

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

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

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

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTUUECKON CUTYalUH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

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

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



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

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

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

— TPUMEHATH JJIs PELECHUs 3a7ja4 TEOPUIO IIPENIETIOB;

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

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

—  BBIYHCIIATH IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH 1 UX KOMOWHAIIHIA;

— HcCenoBaTh GYHKIUU HA MOHOTOHHOCTD U DKCTPEMYMBI;

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

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

—  BJaJIeTh NOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIA HHTETPaJ;

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

B nosceonesnoil ocuznu u npu uzyuenuu opyeux y4eoHvlx npeomemos:

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

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

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

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

— OIepUpoOBaTh MOHATHEM MEepBOOOpa3HON (PYHKLMU AJIs pelIeHUs 3a1ay;

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

— OIIEpUPOBATh B CTAHJAPTHBIX CUTYaLUAX MPOU3BOAHBIMYU BBICIINX MOPSIKOB;

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

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

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

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

BJIQJIETh TOHATUSMHU BTOpas MPOU3BOAHAS, BBINYKIOCTh Trpaduka (YHKUUM U yMETh

UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 u cmamucmuka, jiocuka u Komﬁuuamopuka

JlocTr>keHus pe3yabTaToB:

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

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

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

— HMEeTh Npe/ICTaBIeHUue 00 OCHOBAX TEOPUU BEPOSTHOCTEH;



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

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

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

UMETBH IPEJCTABICHUE O KOPPEISALUY CIIydalHbIX BEJIMYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

HMMETh MPEACTABICHUE O LIEHTPAIBHOM NIPEAEIBHON TEOPEME;

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

UMETb [IPEJCTABICHHUE O CBA3U AIMIIMPHUUECKUX U TEOPETHUECKUX pacIpeesIeHUH;

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

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

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

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

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

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

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

YMETh NPUMEHSTh METOJ MaTeMAaTHYE€CKON UHYKIINY;

yYMETb NPUMEHSTh NpUHIUN [{upuxiie npu pereHun 3aiau.

T'eomempus

Nwmetsb nmpeacraBiaeHre 00 akCHOMaTUYECKOM METO/IE;

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

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

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

MMETH IPEJCTABIECHUE O JBOMCTBEHHOCTH MPABUJIbHBIX MHOIOI'PaHHUKOB;

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

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

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

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

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

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



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

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

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

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

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

— WMETh MPEJACTABICHUE O TUIOIIAI OPTOTOHATIHLHON MPOSKIINH;

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

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

—  yYMETh pemiath 3aJa4y Ha TNIOCKOCTH METOJJaMH CTEPEOMETPHH;

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

Bekmopul u koopounamut ¢ npocmpancmee

JlocTr>KeHUs pe3yIbTaToB:

— Biagers NOHATHAMM BEKTOPBI U UX KOOPJIMHATHI,

— YMETb BBINOJIHATH ONEPALlUH HaJl BEKTOPaMU;

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

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

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

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

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

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

Memoovr mamemamuxu

JlocTr>keHus pe3yIbTaToB:

- UIMETb MPEJCTaBICHUE O BKIIAJE BBIIAIOIINXCSI MATEMATUKOB B Pa3BUTHE HAYKHU;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHHU Poccun

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

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

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

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

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MaTEMAaTUYECKUX OObEKTOB

IIPUMEHATh MAaTeMaTHYECKHE 3HaHMs K MCCIEIOBAHUIO OKPYKAIOLIETO MHUpa (MOJEIMpPOBAHUE

(bu3NYECKUX MPOIIECCOB, 3a/1a4l SKOHOMHUKH )

Conep:xkanue TUCHUILIHHBI (261 4.)



Koopaunatsl 4 BeKTOPHI (2 4.)

[TonsiTue BekTOpa B IpPOCTpPAHCTBE, JEHCTBUSA € BekTopamu. Ilpaktuueckas pabora Ne 1
«KoopauHaTel 1 BEKTOpa: ACUCTBU ¢ BEKTOpamMu». KoopAMHATHI TOYKK U KOOPAMHATHI BEKTOPA.
CkansipHO€E NMPOU3BEAECHNUE BEKTOPOB

DJieMeHThI TEOPUHM MHOKECTB U MaTeMaTH4eCcKoii JJoruku (1 4.)
MuoxecTBo. Onepannuu HaJ MHOXXECTBAMU. 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 «Yucia W BBIpaXKEHHUS: CBOWMCTBA
norapuMoBy.

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

@Dyukuun (S 4.)
Crenennas QpyHKIus, ee cBolicTBa U rpaduk. [lokazarenbHas QyHKIHS, ee CBOHCTBA U TpaduK.
Jlorapudpmuueckas GyHkus, ee cBoiictBa U rpapuk. OOmue cBOMCTBa TPUTOHOMETPUUECKUX

(GyHKIMIA.

YpaBHeHusi u HepaBeHcTBAa (74.)

HppanuonaneHele ypaBHeHus. IlokasarenpHble ypaBHeHus. [lokasarenbHble HEpaBEHCTBA.
Jlorapudpmuueckue ypaBHeHus. I[Ipaktmueckas pabora Ne3. VYpaBHeHHS M HepaBEHCTBA:
nokasartesbHble ypaBHeHHs. Jlorapudmuueckue HepaBeHCTBa.

DJIeMeHThI MAaTeMaTHYeCKOro anaau3sa (4 4.)

[Tpou3BoaHas CTENEHHOM, OKa3aTeNbHOM, JJOrapu(pMUIECKON TPUTOHOMETPUUECKOW QPYHKIIMM.
[TpaBuna nuddepeHnnpoBaHus. NPUMEHEHHE MPOM3BOMHOW K HAXOXKJICHHIO IPOMEXKYTKOB
BO3pacTaHus M YObIBaHMS (QYHKIMH. OKCTpEeMyMbl (YHKIUH. NepBooOpa3Has, IpaBuiia
HaXO0XXJIeHUs epBo0Opa3HbIX. [1nomaas KpUBOIMHEHHOM Tpanenun U UHTerpail.

CraTHCcTHKA H TeopHs BepOSITHOCTEeH, 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
pacmojoXKeHUe MpsMBIX B IMPOCTPAHCTBE, Yrol MeXAy AByMs mHpsmbeiMH. llapamiensHOCTb
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 maTeMaTuky.



Metoabsl matemaTuku(14)
MeTo b1 MaTEMAaTHKH.

CamocrosiTeibHas padora (2194.)

IIpomexyTounas arrectanus (84.)

oA

arONE

©CoNe®

10.
. www.math.ru/lib (amekTpoHHas mMaremaTudeckas OMOIHOTEKA).
12.

13.
14.

Y4eOHO — MeTOAMYeCKOe O0ecreyeHHe
IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. HI.A.Amumog, FO.M.Konsrun, M.B.Tkauésa u ap. MatemaTtuka : anreOpa u Havaia
MaTEeMaTHYECKOTO aHalln3a, TeoMeTpus: Anredpa U Hadajaa MaTeMaTHYeCKOTO aHAIH3a.
10 - 11 knaccel: yueOHHK AJ1 00111e00pa30BaTEIbHBIX OpraHu3aIyii: 6a30BbIA U
yriryonenssiii yposens/ LA . AnmumoB, FO.M.Komnsrun u ap. — 8-e uzn. — M.
IIpocsemenue 2020

2. JI.C.Aranacsu, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.1 .I1o3Hsk.
I'eometpus.10 — 11 knacCel: yueOHUK 11 00111€00pa30BaTEIbHBIX OPraHU3AIIHIA:
6a3oBbIii 1 podusHbI ypoBHI/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomies u ap.—
23-¢ u3n. — M.: Ilpoceenienne, 2016

IlepeveHnb 10NMOJHUTENBHO JTUTEPATYPHI

Marematuka. [lpopunbHenii ypoBeHb. Ne6 BapHMaHTOB. THIIOBBIE TECTOBBIE 3aJaHUS OT
paszpabotunkoB EI'D + 8003ananuii yactu?2 /M.B. Slmenko, M.A BonukeBud u ap./mof pen.
N.B. Amenko. — M. UznarenbcTBo «IK3aMen», n3narenbctso MIIIMO, 2019

bammako M.M. Maremaruka. COopHMK 3amgady  NpodUIbHONW  HaMpaBICHHOCTH:
yuae0.mocobue. — M.: 2012

bammakoB M.U. Matemaruka. 3agaunuk: yueb.mocobue. — M.: 2015

bamvakos M.M. Marematuka (6a30BbIii ypoBeHs). 11 k1. — M.: 2016

bammakoB M.U. Anre6pa u Hayana ananusa, reomerpus. 10 k1. — M.: 2013

bammvako M.U. CoopHuk 3anau: yuebd.mocooue (0a30Bbii ypoBeHb). 11 ki — M.: 2014

Ilepeuens pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKAMOHHOM CeTH
"HHTepHer"
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuii 001eo6pa3zoBarenbHbIil mopran).
www.pedsovet.org (Bcepoccuiickuit UHTepHET-TIEICOBET)
www.math.ru (MHTEepHeT-IOIIepKKa YUUTEIel MaTeMaTHKH ).
www.mccme.ru  (calit  MOCKOBCKOrO  II€HTpa  HENpPEephIBHOIO  MaTeMaTH4YeCKOIro
o0Opa3oBaHus).
WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEIICH )
www.som.fsio.ru (cereBoe 00beTUHEHNE METOTUCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaTemMaTHKay)
www.eidos.ru/ gournal/content.htm (MaTepHET - *KypHaI «HmA0C»).
www.exponenta.ru (00pa3oBaTelbHBI MATEMAaTUUECKHUI CAlT).

http:/school.collection.informika.ru (enuHas KosuleKus UUPPOBBIX 00pa30BATEIbHBIX
pEeCypcoB).

www.kokch.kts.ru (on-line tectupoBanue 5-11 kiaccer).

http://teacher.fio.ru (megarornueckas mactepckasi, ypoku B lHTepHeTe U ipyroe).



15. www.uic.ssu.samara.ru (myreBoauTenb «B Mupe HayKi» JUIs IKOJIEHUKOB).
16. http://mega.km.ru (Merasuuuxnonenus Kupunna u Medoaus).
17. http://www.rubricon.ru, http://www.encyclopedia.ru (cali Tl « JHIUKIOTICIAN»).



Y4yedoHo — TeMaTHYeCKH IJIaH

Homep Tema KosmuecTBo
TeMbl 4acoB
1. BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 2
2. DeMeHTBl TEOPUU MHOXKECTB U MaTEMAaTUYECKOM JIOTMKHU 1
3. Yucna v BeIpakeHUs 4
4. OCHOBBI TPUTOHOMETPUHU 3
S. OyHKIMH )

6. YpaBHEHUS 1 HEPABEHCTBA 7
7. DeMeHThl MaTeMaTHYECKOro aHalIn3a 4
8. CraTtucTuKa ¥ TEOpHUs BEPOATHOCTEH, KOMOMHATOPHUKA 2
9. TekcroBble 3a1a4n 1
10. [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE 2
11. MHOrorpanHuKH U KpyrJjible Tela 1
12. Hcropus matemaTuku 1
13. Metoapl MaTeEMaTHKU 1
14. CamocrosiTenbHas padoTa 219
15. [TpomesxyTouHas arTecTanus 8
16. dopma NpoMeKyTOUHON aTTeCTAllUU - SK3aMEH

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 3ausaTus 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 34




CamocrosiTesibHas padora (219 4)

e Tema Ko, Buner pabot Popma Cpok cnaumn
/1 4acoB OTYETHOCTH
1 2 N3yueHne 0CHOBHOM U TOTIOJHUTEIBHOM JIUTEPATYPHI. KoHTpombHas ceccus
) Koopaunats! 1 BEKTOpBI Beimonnenue qoManineil KOHTpOIbHOM paboTel. OTBET pabora
Ha BOIIPOCHI TECTA
2 N3yueHne OCHOBHOM U TOIIOJHUTEIBHOM IuTepaTyphl. | KoHTpoiabHas ceccust
2. Koopaunatsl u BEKTOpBI BrimonnHeHne noMantHeit KOHTpoJIbHON paboTel. OTBET | pabota
Ha BOIIPOCHI TECTA
2 N3yueHne 0OCHOBHOM U TOMIOJHUTENBHOM uTepaTyphl. | KoHTpoiabHas ceccus
3. Koopannatsl 1 BEKTOpBI BeimonHeHne momanrHei KOHTPOJIbHOM padoTel. OTBET | paboTa
Ha BOIIPOCHI TeCTa
2 N3yueHne 0OCHOBHOM U TOMIOJHUTENBHOM uTepaTyphl. | KoHTpoiabHas ceccus
4. Koopannatsl 1 BEKTOpBI BeimonHeHne momaniHei KOHTPOoJIbHOUM padoTel. OTBET | paboTa
Ha BOIIPOCHI TeCTa
MaremaTtika B  HayKe, TEXHUKE, 2 N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
5. SKOHOMUKE, UH(OPMaIIMOHHBIX BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
TEXHOJIOTHUSIX u MIPaKTHYECKON Ha BOIIPOCHI TECTa
JEeATEIbHOCTH
2 N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
6. KomriekcHele yncna Beinonnenne nomaniHeil KOHTpoJbHOM paboTel. OTBeT | pabora
Ha BOIIPOCHI TECTA
KomriekcHele yncna 2 N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
7. BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOITPOCHI TECTA
KommnekcHeie uncna 2 N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
8. Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
KomriekcHele yncna 2 N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccus
9. Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
10. Apadmermeckue neficrens 2 N3yuenne OCHOBHOU HVHOHOHHHTenLIiIOﬁ auteparypsl. | KoHTposbHas ceccus
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

Apudmerndeckue AeHCTBUSL N3yuyenne OCHOBHOW M JIOIIOJIHUTENIBHOM JiuTepaTyphl. | KOHTpobHAsA ceccust
11. BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Apudmerndeckue T1eUCTBUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
12. Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JjuTepaTypsl. | KOHTposbHasA ceccust
13. | Cpoitcrsa KOpHEH Beinonnenue nomaniHeil KOHTpoiabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
CaoiicTBa KOpHEN W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
14. BrinonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CaoiicTBa KOpHEH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
15. Beinonnenue nomaniHeil KOHTpoiabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIONIOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
16. JlercTBUA ¢ KOPHAMHU Beinonnenne nomaniHeil KOHTpOJIbHOM paboThl. OTBeT | pabora
Ha BOIIPOCHI TECTA
JlelicTBYsI ¢ KOPHAMU N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypsl. | KonTponbHas ceccust
17. BrimonHenue nomamiHeld KOHTpOJIbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JelicTBus ¢ KOpHAMHU N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
18. Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
JlelicTBYsI ¢ KOPHAMU N3y4yeHne OCHOBHOW M JIOMOJHUTENBHOW nuTeparypsl. | KoHTponbHas ceccust
19. BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JelicTBuA ¢ KOpHAMHU N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
20. Beinonnenne nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOITPOCHI TECTA
21. | Cpoficrra crenereii W3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypsl. | KonTponbHas ceccust
BrimonHenue nomamHeld KOHTpoJibHOW paboThl. OTBeT | paboTa




Ha BOIIPOCHI TECTA

CaolicTBa cTeneHeu N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposbHas ceccust
22. Beimonnenue nomamniHeir KOHTPOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
CoiicTBa creneHen N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
23. BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
CaolicTBa cTeneHeu N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
24. BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CBoiicTBa cTeneHein N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
25. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
26. JlercTBusA CO CTEMEeHsIMU BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
JleficTBUA CO CTENEHAMU N3yueHne OCHOBHOW M JIONOJIHUTENBHOM JuTepaTypsl. | KoHTpobHas ceccus
27. BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
JlelicTBUA CO CTEIEHAMM N3ydyenne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
28. Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
23. Jlorapudmbl 1 UX CBOWCTBA BrimonHeHne gomMaiiHeld KOHTpOJIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Jlorapudms! 1 UX cBOWCTBa N3yuenne OCHOBHOW M JIONIOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
30. Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
Jlorapumsl 1 UX CBOICTBa N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
31. Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
32. | Jlorapudmsr u ux cBoiicTBa N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

JlorapudMbl 1 X CBOWCTBA N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JuTeparyphl. | KoHTposibHas ceccust
33. Beimonnenue nomamniHeir KOHTPOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
Jlorapudmel 1 UX CBOICTBA N3ydyeHne OCHOBHOM W JONOJHHUTEIBHON JuTeparypsl. | KonTposibHas ceccust
34. BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposbHas ceccus
35. Jlorapudmer BrlinoniHenue goMaiHed KOHTPOJIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTa
Jlorapudmer N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JHTEpaTyphl. | KoHTpOsbHAS ceccus
36. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Jlorapudmer N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
37. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Jlorapudmebr N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
38. BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Jlorapugmsbr N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
39. Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
Jlorapudmer N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTponbHas ceccust
40. BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
Jlorapudmsl N3ydyenne OCHOBHOM W JOMOJHUTENIBbHON JHTEpaTryphl. | KoHTposbHas ceccust
41. Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccus
42. HppanmonaibHble ypaBHEHUS Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
43. | UppaunonanbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

HppanmonanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
44. Beimonnenue nomamniHeir KOHTPOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
HppauunonanbHble ypaBHEHUS N3yyenne OCHOBHOW M JIOIIOJIHUTEIBHOM JsuTeparypsl. | KoHTposbHasA ceccust
45. BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
HppanmoHanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparyphl. | KoHTponbHas ceccust
46. BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
47. HppanmonanbHble ypaBHEHUS Beinonnenue nomamniHel KOHTpoiabHOM paboThl. OTBeT | pabora
Ha BOIIPOCHI TECTA
HppaumnonanbHble ypaBHEHUS N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
48. Beinonnenue nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
HppannonanbHble ypaBHEHUS W3y4yeHne OCHOBHOW M IONOJIHUTEIBHOW JMTeparypbl. | KonTponbHas ceccust
43. BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOITPOCHI TECTA
HppaumonanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JuTepaTypsl. | KoHTposbHas ceccus
50. Beinonnenne nomaniHei KOHTpoJbHOM paboThl. OTBeT | pabora
Ha BOIIPOCHI TECTA
HppanmonanbHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
51. BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOITPOCHI TECTA
HppaumonanbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTENBHOM JsuTepaTypsl. | KoHTposbHas ceccus
52. Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccus
53. | Mokazarensubre YpaBHEHUS BrimontHeHne goMaiiHel KOHTpOIbHOM paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
54. | [loka3zarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
35. Beimonnenue nomamniHeir KOHTPOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JONOJHHUTEIBHON JuTeparypsl. | KonTposibHas ceccust
56. BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposbHas ceccus
37. BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JOIIOJIHUTENIBHOM JTepaTypsl. | KoHTpobHasA ceccus
58. | TTokasarenbhble YpaBHEHUSA BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KoHTposibHas ceccust
59. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[Toka3zaTenbHble ypaBHEHUS N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
60. BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TokazarenbHble ypaBHEHUS N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTEparyphl. | KoHTposibHas ceccust
61. Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
IlokazarenabHble ypaBHEHUS N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
62. BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
63. Tpuronomerpuueckue GyHKIUU Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
Tpuronomerpuueckue GyHKIUU N3y4yeHne OCHOBHOW M JONOJIHUTENBHOW nuTeparypsl. | KoHTponbHas ceccust
64. Brimonxenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
65. | Tpuronomerpudeckne QyHKIIUH N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

Tpuronomerpuyeckue GyHKIHH N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpobHas ceccus
66. Beimonnenue nomamniHeir KOHTPOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
Tpuronomerpuueckue GyHKIUU N3yyenne OCHOBHOW M JOIIOJIHUTEIBHOM JMTepaTypsl. | KOHTposbHAA ceccust
67. BrimontHeHne goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
Tpuronomerpuyeckue GyHKIHH N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposbHas ceccus
68. BrinonHenue nomamiHeld KOHTpOJIbHOW paboThl. OTBeT | paboTa
Ha BOIIPOCHI TECTa
N3yyenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
69. [IpouzBoaHbIE BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[IpousBoaHbIe N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
70. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[IpouzBoaHbIE N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTposabHas ceccus
/1. BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHHUTENBHON JHTEpATyphl. | KOoHTpOsbHAS ceccust
72. Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
IIponsBonHbIe N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
/3. BrimonHenue nomamiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
[TpousBogHbIe N3ydyenne OCHOBHOM W JOMOJHUTENIBHON JuTepatypsl. | KoHTposibHas ceccust
/4. Beinonnenue nomamniHeit KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW suTeparypbl. | KoHTponbHas ceccust
75. [TponsBoaHbIC BrimontHeHne goMaiiHel KOHTPOIbHOW paboTel. OTBET | paboTa
Ha BOIIPOCHI TECTA
76. | [IpousBogHbIE N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KoHTposbHas ceccust
Beinonnenne nomaniHeil KOHTpoJabHOM paboTsl. OTBeT | pabora




Ha BOIIPOCHI TECTA

[IpousBoaHbIe N3ydyeHnne OCHOBHOM W JOMOJHUTENBHON JHMTeparyphl. | KoHTposibHas ceccust
77. Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
[IpousBoaHbIe N3ydyenne OCHOBHOM W JONOJHHUTENIBHON JiuTeparypsl. | KonTposibHas ceccus
78. BrimontHeHre goMaimiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
N3yueHne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTpoabHas ceccus
72. HNuTterpan u ero npuMeHeHne BreimonHeHnue nomaniHeld KOHTpOJIbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
HNuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
80. BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
WNHuterpain u ero npuMeHeHue N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpoabHas ceccus
81. BrinonHenue nomamiHeld KOHTpOJIbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
HNuTterpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
82. BrimonHenue nomaimiHeld KOHTpOJbHOU paboTel. OTBeT | paboTa
Ha BOIIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
83. BrimonHenue nomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
84. BrimonHenue nomaimiHeld KOHTpOJbHOW padoThl. OTBeT | paboTa
Ha BOIIPOCHI TECTA
HuTerpan u ero npuMeHeHne N3ydyeHne OCHOBHOM W JOMOJHHUTENIBHON JuTeparypsl. | KoHTposibHas ceccust
85. Beinonnenue nomamniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIPOCHI TeCTa
WHTerpan u ero npuMeHeHue N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
86. Brimonxenue nomaimiHel KOHTpoOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JuTepaTypsl. | KoHTposnbHas ceccus
87. Komb6unaropuka Beinonnenue nomamiHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora

Ha BOIIPOCHI TECTA




KomOunaropuka N3ydyeHne OCHOBHOW W JOMOJHUTENIbHON JUTeparyphl. | KoHTposbHas ceccust
88. Beimonnenue nomamniHeir KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
Komb6unaropuka N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
83. BrimonnHeHne goMamiHel KOHTpOIbHOM paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
KomOunaropuka N3ydeHne OCHOBHOM W JOMOJHUTENIBHON JuTeparypsl. | KonTposibHas ceccust
90. Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
KombOunaropuka N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
91. BrimonHenue aomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Komb6unaropuka N3yueHne OCHOBHOW M JIONOJIHUTENBHON JuTepaTypsl. | KoHTpobHas ceccus
92. BrinonHenue nomaiiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CrnydaiiHasi BeJIMYUHA N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
93. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
CrnydaiiHasi BeTMYUHA N3y4yeHne OCHOBHOW M JONOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccust
94. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
CrnydaiiHasi BeTMYUHA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccust
95. BrimonHenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW W JIONIOJIHUTENIBHOM JTepaTypsl. | KoHTposbHasA ceccus
96. | Maremarnueckas cratnctika Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TeCTa
Maremarnueckas CTaTUCTHKA N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccust
97. Brimonnenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOIIPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTposbHas ceccus
98. | Maremaruueckoe OKHJaHUE . N
Beinonnenue nomamiHeil KOHTpOJbHOM paboThl. OTBeT | pabora

JUCTIEPCHS CITyYalHOW BETUYUHBI

Ha BOIIPOCHI TECTA




W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
93. Hucniepcus cinydyailHOM BEIUYUHBI BreimonHeHue nomaniHeld KOHTpOJIbHOUW paboTel. OTBeT | paboTa
Ha BOIIPOCHI TECTa
Jucniepcus cinydyailHOW BETUYUHBI N3ydyeHne OCHOBHOM W JONOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
100. BrimonnHeHne gomMaiiHel KOHTpoiIbHOW paboThl. OTBET | paboTa
Ha BOIIPOCHI TECTA
W3y4yeHne OCHOBHOW M IONOJIHUTEIBLHOW JMTeparyphl. | KoHTponbHas ceccust
101, [TapamienbHOCTE IPSMBIX Beimonnenue nomamniHeid KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
[TapannenpsHOCTh NPSIMBIX N3ydyeHne OCHOBHOM W JOMOJHUTENIBHON JiuTeparypsl. | KonTposibHas ceccust
102. Beinonnenue nomaniHeil KOHTpoiabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTa
W3y4yeHre OCHOBHOW M [ONOJIHUTEIBHOW JMTeparyphl. | KoHTponbHas ceccust
103. [lepneHMKyYIAPHOCTD MPSMBIX Beimonnenne nomamniHeir KOHTpoJIbHOM paboTel. OTBeT | pabora
Ha BOIIPOCHI TECTa
[lepneHMKyYIAPHOCTD MPSMBIX N3yuyenne OCHOBHOW M JIONOJIHUTEIBHOM suTepaTypsl. | KoHTposbHasA ceccus
104. Beinonnenue nomaniHeil KOHTpoiabHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
IlepnieH IUKYIAPHOCTD MPSAMBIX N3y4yeHne OCHOBHOW M JONOJHUTEIBHOW JuTeparypsl. | KoHTponbHas ceccus
105. BrimonHenue nomaimiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOITPOCHI TECTA
IlepnieH IUKYIAPHOCTD MPSAMBIX N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JMTeparypbl. | KoHTponbHas ceccus
106. BrimonHenue pomamiHeld KOHTpOJbHOW paboTel. OTBeT | paboTa
Ha BOITPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHOM JsuTepaTypsl. | KoHTposbHasA ceccus
107. MHororpanHuku Beinonnenne nomaniHeil KOHTpOJIbHOM paboTsl. OTBeT | pabora
Ha BOIIPOCHI TECTA
MHororpanHuku N3y4yeHne OCHOBHOW M JONOJIHUTEIBHOW JuTeparypbl. | KoHTponbHas ceccus
108. Brimonnenue nomamiHeld KOHTpOJbHOW padoTel. OTBeT | paboTa
Ha BOITPOCHI TECTA
N3yuenne OCHOBHOW M JIONOJIHUTEIBHON JmTepaTypsl. | KoHTposbHas ceccus
109. Kpyrasle Tena Beinonnenue nomamiHeil KOHTpOJbHOM paboThl. OTBeT | pabora

Ha BOIIPOCHI TECTA




110.

Cdepa, map u ero gactu

W3ydyeHre OCHOBHOW U JTOTOJHUTENBHOM JHUTEPaTypBhI.
BrlnonHenue aoMaiiHeld KOHTPOJIbHOM paboThl. OTBET
Ha BOIIPOCHI TeCTa

KonTtponbHas
paborta

ceccus

[Tpu odopmneHnn padbodeii MporpaMMbl ObLTH UCTIOIB30BAHBI CICAYIONINE YCIOBHBIC 0003HAYCHMUS:
I13 — npakTHYecKoe 3aHATHUE;
P3 — pemenue 3anauy;

KP — koHTpONIBHAS paboTa;
VYO — ycTHBI onipoc




Onucanue MaTepuaJbHO — TEXHHYECKOH 0a3bl

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

OcHamennocts: Kommiekt wmeOenu, pa3gaTOuHbI 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,
MYJIbTUMEANIHOE 000pYIOBAHUE.

[lepeueHp JIMLIEH3MOHHOTO MPOrPAMMHOTO OOecreueHusl. PeKBU3UTHI MOATBEPKAAIOIIETO
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, Ipasa 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 33Ja4d (C HCIIOJIb30BAHUEM PEKOMEHYEMOU JIMTEpaTyphbl WU
UHTEpHETA), [0CIIe Yero JeNIaeTcs aHaU3 BBIOJIHEHHON paboThl;

- 3aHATHUE OCYIIECTBISIETCS C UCTIOIB30BAHNEM MHIUBUAYATBHBIX 3aIaHHH;

- 3aHATHUE MPOBOAUTCS MO/ PYKOBOJCTBOM IpENoaBaTesl.

[Ipu pemieHuM 3agad MOKHO TIOJH30BATHCS JTIOOBIMH MaTeMaTHYECKUMH TaONIHIIaMU U
HE00X0IUMBIMU (POPMYIIaMHU.

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

IIpasuna opopmnenus pe3yromamos npaKmuyecKo2o 3aHAmus

Pesynbratl odopmisitoTCS B BHJIE NHUCBMEHHOIO OTY€Ta, HPU HAMHCAaHUM KOTOPOIo
HE00XO0IUMO MPHUAEPKUBATHCS CIAEAYIOUINX 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 IPUMEHEHHUS TEX FITH HHBIX (OPMYII IJIsl PEIICHHS 33]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 O0ydaroluecs JOJKHBI 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 miIaH pelieHus 3a/1auH.




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
WCIIOJIb30BAHUS MAaTEMATHMUYECKUX 3HAHUW M YMEHHUM B MOBCEIHEBHOW XM3HU M BO3MOKHOCTH
YCIENIHOTO TPOAOKEHUS 00pa30BaHUS MO CIEUUATBHOCTSAM, HE CBA3aHHBIM C MPUKIATHBIM
HCIIOJIb30BAHUEM MAaTEMATUKH.

OO6yuaronuecs, OCyIIECTBISIIOIINE 00y4yeHre Ha 6a30BOM ypOBHE, JOKHBI OCBOUTH OOIIHE
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 MaTeMaTUKU Ha YIIIyOJEHHOM YpOHE TMPEbSBISIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIME HAMPABICHUIO «MaTeMaThka JJs Tpo(ecCHOHATBEHON ESTEIbHOCTHY;
BMECTE C TeM OOYYaroIIUiics MOIy4aeT BO3MOXXHOCTh M3yYUTh MaTEMAaTHKy Ha ropasio Oojee
BBICOKOM ypOBHE, YTO CO374acT (yHIAMEHT Ui JaJIbHEHIIEro Cephe3HOr0 W3Yy4YeHUSs
MaTE€MaTUKH B BY3€.

[Ipu u3ydyeHun MareMaTuKu OOJIBIIIOE BHUMAHUE YACNSETCS Pa3BUTUIO KOMMYHUKATUBHBIX
ymenuit  (popmynupoBaTh, apryMEHTHUPOBAaTH U KPUTHKOBaTh), (HOPMHUPOBAHHIO OCHOB
JIOTUYECKOTO MBIIIUICHUS] B YaCTU TMPOBEPKA HCTUHHOCTH U JIOKHOCTH YTBEPKICHHH,
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 ONPEACIICHHI0  TpaHUI] TNPUMEHUMOCTH  aJIroputMoB. TpeboBaHwus,
chopmynupoBaHHble B pazaene «l'eomerpusi», B OOJbIIeNH CTENEHH OTHOCITCS K Pa3BUTHIO
MPOCTPAHCTBEHHBIX MPEICTABICHUNM W rpad)UueCKUX METOJOB, YeM K (hOpMaTbHOMY OIHMCAHHIO
CTEpEeOMETPUYECKUX (PAKTOB.

IInanupyemsie pe3yJbTaTbl OCBOCHHMS Y4eOHOM 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 YHCeNl, OOBIKHOBEHHAs JpoOb, JdecATHYHAs JpoOb,
panroHaIBLHOE YUCIIO, TPUOIMKEHHOE 3HAYCHNE YNCIIA;

- omepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSAMH:  Jorapupm  4YHCIa,
TPUTOHOMETPHYECKAst OKPYKHOCTh, TPAAyCHAsI Mepa yria, BEIUYHHA yIia, 3aIaHHOTO TOYKOH 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 YHCell, THO0 KOPHH U3 YHCE, JIUOO JTorapu(MbI YUCeT;

— 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 CUHYCA, KOCHHYCA, TAHTCHCA, 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 YCTPOWCTB;

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

- WCIIOJIb30BaTh METOJIbI OKPYIJICHHS, MPHUOMMKCHUS W TPHKUAKA TIPU PEIICHUU
NPaKTUYCCKHX 32124 [TOBCETHECBHOM JKU3HU.

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 YpOBHE MOHATHSAMM: 3aBHCHUMOCTb BEIMYHUH, (DyHKIMS,
apryMeHT M 3HadeHue (YHKLIUHU, O0JACTh ONpeAeTeHHUs W MHOXKECTBO 3HAueHHH (QyHKIMH,
rpaduk 3aBucUMOCTH, rpaduk (QyHKIUH, HYIH (YHKIUH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
BO3paCTaHHE Ha YHCIOBOM NPOMEXKYTKE, YObIBaHHE Ha YMCIOBOM IPOMEXKYTKE, Haubobliee u
HauMeHbIlIee 3HaYeHHe (PYHKLINN Ha YUCIOBOM IMPOMEXYTKE, Iepuoanyeckas GyHKIuUs, Iepruo;

- onepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMM: CTENEHHas, Jorapugmuyeckas H
nokasaresbHas (YHKIIMU, TPUTOHOMETPHUYECKUE (PYHKIUY;

- pacrno3HaBaTh rpaQUKu 3JeMEHTapHbIX (DYHKUUN: CTENEHHOH, JIorapu(pMUUEeCKONH U
MoKa3aTelbHON (QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTH T'pa)UKH dJIeMEHTapHBIX (DYHKIM: CTENEHHOH, JOorapupMHUECKOW H
noKa3aTeabHOH (YHKIMHA, TPUTOHOMETpUYECKMX (YHKIMA C ¢dopMynamMH, KOTOPBIMH OHH
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 O3CKHU3 Tpaduka (QYHKIUH, YIOBICTBOPSIOMICH NpHUBEIEHHOMY Habopy
yCIOBHH (TPOMEKYTKH BO3pacTaHus / yObIBaHUS, 3HaUeHUE (PYHKIUHU B 33/1aHHON TOUYKE, TOUKU
9KCTPEMYMOB H T.11.).

B noBceHEeBHO KU3HU U ITPH U3YYEHHUH JPYTUX MPEIMETOB!

- ONpeAeNsiTh MO rpaduKaM CBOMCTBA pealbHBIX MPOLECCOB U 3aBUCHUMOCTEM
(HauOosnplIMEe ¥ HAUMEHBIINE 3HAYCHUS, TPOMEKYTKH BO3PACTaHUS U yOBIBaHMSI, IPOMEKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);

- HMHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAaKTUYECKON CUTYaIIUH.

dnemenmul MamemamuuecKkozo ananu3a

- OmnepupoBaTh Ha 0a30BOM ypPOBHE MOHSATHSAMH: HPOU3BOAHAS (YHKIHUU B TOUKE,
KacaTesbHas K rpaduKy QyHKIHH, TPOU3BOIHAS (PYHKIIUH;

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

- peuiaTb HECIOXHBIC 3aJa4d Ha IMPUMCHCHHUEC CBA3UM MCKAY [MPOMCKYTKaAMU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIHH, C OJHOH CTOPOHBL, M MPOMEKYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMU ITPOM3BOIHOM 3TOM (DYHKLUH — C IPYTOii.

B noBceHEBHOM XU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB:

—  monb3ysiach rpadukamH, CpaBHHBaThb CKOPOCTH Bo3pacTaHusi (pOCTa, IMOBBILICHHS,
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,
BKJIIOYAIOIIUMU XapaKTEPUCTHUKH CKOPOCTH M3MEHEHHUs (OBICTPBIN POCT, IIIABHOE MOHIKCHUE H
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

— OnepupoBaTb OCHOBHBIMU OIHMCATENIbHBIMH XapaKTEPUCTUKAMM UYHCIOBOrO Habopa:
cpeaHee apupMeTHIeCcKoe, MeIMaHa, HauOoJbIllee U HaUMEHbLIIee 3HaYECHNUS;

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

- BBIUUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE MOJICUETa YHCiIa UCXO0B.

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, IPEJCTABICHHbIE B BUJIE TaOIUL, TUarpamm, rpaQuKkos.

Texcmoevie 3a0auu

— Pemate HecnokHbBIE TEKCTOBBIE 3314 PAa3HBIX TUIIOB;

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

— TIOHUMATh W UCIIOJIB30BATh IS PEUICHUs 3a/1auu WH(OPMAITUIO, TIPEACTABICHHYIO B BUIE
TEKCTOBOM M CUMBOJILHOM 3aIMCH, CXeM, TaOJIUII, Auarpamm, rpaduKoB, pUCYHKOB;

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

— HCIOJb30BaTh JOTUYECKUE PACCYKIEHUS MPU PEILICHUH 33/1a4u;



— paboTtark ¢ U30BITOUHBIMU YCIOBUSMH, BEIOUpasi U3 Bceil nHpoOpManuu, 1aHHbIE,
HEOOXOIMMBIE JUTS PEICHUS 3aa4H;

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

— aHAJTM3MPOBATh U MHTEPIPETUPOBATH MOIYYCHHBIE PEIICHHS B KOHTEKCTE YCIIOBHS 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 3aJ1a4u Ha MPOCTHIE MPOLEHTHI (CHCTEMbI CKUIO0K, KOMHCCHH) M Ha BEIYMCIICHUE
CJIOXKHBIX TIPOLICHTOB B PA3IMYHBIX CXEMaX BKJIAJIOB, KPEAUTOB U UIIOTEK;

— pemaTh NpaKTHYECKUE 3a/1auu, TPeOyIOIne UCIIOIb30BaHUS OTPHUIIATEIIBHBIX YUCEI: Ha
OIpeieJICHNE TeMITEpaTyphl, Ha ONPEeNICHNE MTOJIOKEHUS Ha BPEMEHHON OCH (10 HaIIeH 3pbl
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, TJIaHAX TIOMEIEHHH, BEIKPOWKaxX, MPH paboTe Ha KOMITBIOTEPE | T.II.

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
IPOCTPAHCTBE, MapaJUIEIbHOCTh U NEPIEHIUKYIIPHOCTD MIPSMBIX U IJIOCKOCTEH;

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

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

- NienaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX (QUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

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

- OpUMEeHATh TeopeMmy Iludaropa mpu BBHIUHCIEHUM 3JEMEHTOB CTEPEOMETPUUYECKHX
$uryp;

- pacrno3HaBaTh OCHOBHbBIE BUbI TEJl BpallleHus (KOHYC, IMIUHAP, 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 TMOHATHS U (aKThl C peallbHBIMHU
KU3HEHHBIMU O0BEKTaMU U CUTYaIUsIMHU;

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

- COOTHOCHTB IUIOIIAIM TOBEPXHOCTEH Te 0IMHAKOBOM (POPMBI pa3IMUHOTO Pa3Mepa;

- COOTHOCHUTH 0OBEMBI COCYIOB OJMHAKOBOM (DOPMBI Pa3IMYHOTO pa3mepa;

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

Bexkmopul u koopounamot ¢ npocmpancmee



- OnepupoBatb Ha 0a30BOM YpOBHE TIOHSATHEM JICKApTOBBI 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 MaAmemamuyecKkoil 102uKu

CB000/IHO ONIEepUPOBATh MOHATUSMH: KOHEYHOE MHOYKECTBO, SJIEMEHT MHOKECTBA,
MOJIMHOXECTBO, IlepeceueHne, 00beIMHEHNE U Pa3HOCTh MHOYKECTB, YUCIOBBIE MHOYKECTBA
Ha KOOPAMHATHOM MPSAMOIA, OTPE30K, HHTEPBaJ, OJIYHHTEPBaJ, IPOMEKYTOK C BHIKOJIOTON
TOYKOM, TpauecKoe NpeACcTaBICHNEe MHOKECTB Ha KOOPAUHATHOH IJIOCKOCTH;

3aJlaBaTh MHOKECTBA MEPEUYHCICHUEM U XapaKTEePUCTUUECKIM CBOHCTBOM;

OTIEpUPOBATH OHATUSMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKACHHSI, UICTUHHBIC U JIO)KHBIE
yYTBEPXKACHUS, TPUUMHA, CIICACTBHUE, YACTHBIN ciiyyail 00IIero yTBEpKACHHS, KOHTPIPUMED;
IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HaXOJUTh II€pECEUeHUE U 00bETUHEHNE MHOKECTB, B TOM YHCIIE IIPEICTaBIECHHbIX
rpaduyecKy Ha YMCIOBOM MPAMOM 1 Ha KOOPAMHATHOM IIIOCKOCTH;

IIPOBOJMTH JJOKA3aTEIbHbBIE PACCYKICHUS 111 00OCHOBAaHUS UCTUHHOCTH YTBEPKICHUI.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

IPOBOAMTD JI0KA3aTEIbHBIE PACCYK/ICHUS B CUTYallUsIX [IOBCEJHEBHOM JKU3HM, NIPH PELICHUU
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, PAITMOHATLHOE YHCIIO, MHOYKECTBO PAllMOHABHBIX YHCE,
UppalMOHATIFHOE YHCIIO, KOPEHb CTENEHH N, AEHCTBUTEIHHOE YHCIIO, MHOKECTBO
JNCHCTBUTEILHBIX YHCEN, TEOMETPHUECKAs HHTEPIIPETAIHS HATYPATBHBIX, IIEJTBIX,
paIoHaIbHBIX, NEHCTBUTENBHBIX YHCET;

MMOHUMATPH U OOBSACHATH PA3HUITY MEXKTY MO3UIIMOHHON U HETIO3UIIMOHHON CUCTeMaMU
3aIACH YHCET;

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

BBITIONHATH OKPYTJICHUE PAIlMOHATBHBIX U UPPALMOHAIBHBIX YHCET C 3a/IaHHON TOYHOCTBIO;
CpaBHHBAThH JICHCTBUTEIILHBIC YUCIIA PA3HBIMU CIIOCOOAMH;

YIOPSI0YMBATH YUCIIA, 3alIMCAHHBIC B BUJIE OOBIKHOBEHHOM U IECATUYHOMN IpOOH, YuCIa,
3aMMCcaHHbIe ¢ UCTIONB30BAaHUEM apU(METHIECKOTO KBAJAPATHOTO KOPHS, KOPHEH CTeTeHn
Oorpire 2;

Haxoauth HOJ] u HOK pa3upiMu ciocob6aMu U CTION30BaTh UX MPU PELICHUH 3a/1a4;
BBITIONTHSATH BBIYUCIICHUS U TIPe0Opa30BaHUs BRIPAKECHHI, COJIEPKAINX JeHCTBUTEIbHBIC
9KClia, B TOM YHCJIe KOPHU HATYPAbHBIX CTETICHEH;

BBITIOJTHATE CTaHJIAPTHBIC TOXKISCTBEHHBIC ITPEOOPa30BAHUS TPUTOHOMETPHICCKHUX,
norapu)MUYECKUX, CTETIEHHBIX, HPPAIIMOHAIBHBIX BRIPAKEHUH.

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 BBIHHCHGHHﬁ, HCIIOJIb3Y: pa3HbIC CIIOCOOBI CpaBHeHHﬁ;



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

COCTaBJIAAITb W OLCHHUBATHL PA3HBIMU criocobaMy  YKCIIOBBIE BBIpAXKCHHUA IIpU PCUHICHUUN
MPAKTUYCCKUX 3a/la4 U 3aaa4 U3 JPpYIrux y‘IC6HBIX npeaMcTOB

Ypaenenuﬂ U HepaseHncmea

CB000/1HO ONIEpUPOBATh MOHATUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS
HEPAaBEHCTBA, YPABHEHUE, SABIAIOLIEECS CIEICTBUEM IPYroro ypaBHEHMs, YPaBHEHHUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IPE0OPA30BaHUs yPaBHEHUH;

peuaTs pa3sHble BUAbI YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM 4YHCJIE 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 U CTAHJAPTHBIMU METOJAMHU UX PEIICHUN U IIPUMEHSATh
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 PAaBHOCHIIBHBIX M HEPABHOCUJIBHBIX IIPE0OPa30BAHUAX
YPAaBHEHUU U YMETb 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-
palOHAaIbHBIX U BKJIIOYAIOLIUX B €051 MppalliOHAIbHbIE BBIPAXKECHHUS;

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 MHOXKECTBA Ha TNIOCKOCTH, 3a7aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMH U MX
CUCTEMaMU;

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

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJISITh U pellaTh YPaBHEHNUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3a]a4 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 MapaMeTpaMHU MPH PELICHUH 3a]1a4
JPYTUX y4eOHBIX MTPEIMETOB;

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

HCIIOJIB30BATh IPOrpaMMHBIC CpEACTBa MPH PEHICHHUU OTACIBHBIX KIIaCCOB ypaBHeHI/Iﬁ u
HCPABCHCTB.

Dyukyuu

Bnanetb moHATHSAMU: 3aBUCUMOCTD BETUYMH, (DYHKIUS, ApTYMEHT U 3HaueHue QyHKIINH,
00J1acTh ONpeesIeHNs U MHOYKECTBO 3HaUe€HUHN (YHKINH, rpaduk 3aBUCUMOCTH, TpaduK
GbyHKIMHU, HYTH QYHKLIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHUE HA YHMCIOBOM
MIPOMEXKYTKe, yObIBAHHE HA YHCIIOBOM ITPOMEKYTKE, HauOOJIblIIee U HaUMEHbIIIee 3HaUCHHE
(GYHKIMU Ha YMCIIOBOM MPOMEXKYTKE, epuoindeckas (yHKINA, IepUO/], YeTHAS U HeUeTHas
(GyHKIIUHM; YMETh IPUMEHSATh 3TH MOHATHS NPU PELIeHUH 3a]1aY;

BJIAJIETh MOHATHEM CTENEHHAs (YHKIINS; CTPOUTH ee rpaduK U YMETb IPUMEHATh CBOICTBA
CTETNIEHHON (YHKIIMH MPH PEIICHUHU 3a/]1a4;



BJIAJICTh MOHATUSMU TOKa3aTeNbHas (PYHKIUS, SKCIIOHEHTA; CTPOUTh UX IpaUKU U YMETh
IPUMEHATh CBOICTBA OKA3aTeIbHON (DYHKIIMH ITPU PELLICHUHU 3ajad;

BJIQJICTh MOHATHEM JorapudMudeckas GyHKINS; CTPOUTH €€ IpaduK U yMETb IPUMEHSTh
CBOMCTBa Jorapu(pMUUEcKOi GyHKIMH IPU PELICHNUH 33/1a4;

BJIAJIeTh MOHATUAMU TPUTOHOMETPHUECKUE (PYHKIIUHU; CTPOUTH UX IpauKu U YMETh
IIPUMEHSATh CBOICTBA TPUTOHOMETPUYECKUX (QYHKLUI NIPU peIIeHUH 3a1a4;

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

IIPUMEHSATH [IPU PELLICHUH 3a7a4 peodpazoBaHusl rpaduKoB QyHKIMII;

BJIAJIETh MIOHATUAMU YHCIIOBAs! 1OCIEI0BATEIbHOCTD, apu(MeTHIecKas 1 reoMeTpudecKas
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
MOCJIeI0BATEIbHOCTH U YMETh CPABHUBATh OECKOHEUHO OOJIbIINe U OECKOHEYHO MaJlble
MOCJIEI0BATEIbHOCTH;

BJIAJIETh MOHATUSAMU: POU3BOHASA (PYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUH;
BBIUUCIIATH POU3BOIHBIE SIEMEHTAPHBIX (PYHKIMH 1 MX KOMOMHALINH;

uccie0BaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSTh K PELICHUIO 3aJlay, B TOM YHCJIE ¢ TapaMeTpOM;
BJIaJIETh MOHATHEM KacaTelbHas K rpaduKy QyHKIIMU U YMETh IPUMEHSATh €r0 IpU PeIIeHun
3ajay;

BJIaJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIMS, OTpe/ielIeHHbIH HHTErpal;

npuMeHsATh Teopemy HproToHa—JIeliOHMIa 1 ee clieACTBUS AJIs pelIeHus 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,
paccMmarpuBasi pa3IMyHbIe METO/IBI;

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

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



— AHaJU3UPOBATh U UHTEPIPETUPOBATH MTOIYYCHHBIEC PEIICHUS B KOHTEKCTE YCIOBUS 3a/1a4H,
BBIOMPATH pEIIEeHNUs, HE IPOTUBOPEYALE KOHTEKCTY;

— TEpPEeBOAMTH PU PELICHUH 33/1a4H HH(POPMAILIHIO U3 OHOW (POPMBI 3aITUCH 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 reoMeTpHUECKUMHE MMOHATUSMU TP PEIICHUH 3324 U IPOBEJCHUN
MaTeMaTHYECKUX PaCCYKICHHIA;

—  CaMOCTOATENFHO (POPMYJIUPOBATH ONPEACICHNS TEOMETPUIECKUX (UTYp, BBIIBUTATh
THIIOTE3bI O HOBBIX CBOWCTBAX M MPU3HAKAX TEOMETPUYECKUX (QHUTyp U 0OOCHOBBIBATH MIIN
OIIpOBEpraTh UxX, 0000IIaTh WIN KOHKPETHU3UPOBATh PE3YNIbTaThl HA HOBBIX Kilaccax (Guryp,
IPOBOANTH B HECTIOKHBIX CTydasx KiacCH(pUKauio GUryp 1mo pasimuHbIM OCHOBAHUSIM;

— HCCIEJ0BATh YEPTEXKH, BKIIOYass KOMOUHAIMH (HUTYD, U3BJICKATh, HHTEPIPETUPOBATH U
peoOpa3oBEIBATH MHPOPMAITUIO, TIPEJCTABICHHYIO Ha YePTEkKax;

— pemiath 3a/la4ud FeOMETPHYECKOTO COJICP KaHMs, B TOM YHCIIE B CUTYalUsAX, KOT/Ia allTOPUTM
pELICHUS HE CIeIyeT SIBHO U3 YCIIOBHS, BBITIOIHATH HEOOXOJUMBIE JIJIsl PELICHUS 3a/1auu
JOTIOJTHUTEIIBHBIE TOCTPOSHHS, CCIIEA0BATh BOZMOKHOCTh TIPUMEHEHUS TEOpeM B (HopMyIT
ISl peILICHNUS 33/1a4;

— yMeTbh (OpMYIHPOBATH U IOKA3bIBATH TEOMETPHUECKUE YTBEPIKICHHS,

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

— UMETh NPEJICTaBICHUS 00 aKCHOMaX CTEPEOMETPUH U CIICICTBHSIX U3 HUX U yMETh
NPUMEHSTh UX NIPU PEILICHUU 3a/1ay;

— yYMETb CTPOUTH CEUEHHSI MHOTOTPAHHUKOB C MUCIIOJIb30BAaHUEM PA3JIMYHBIX METOJIOB, B TOM
YHCIIe U METO/Ia CIIE/IOB;

— MMEeTh NPEJICTaBIECHUE O CKPEIIUBAIOLINXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HaXOAUTh
YroJl U PacCTOSIHUE MEX1y HUMU;

— TMPUMEHATH TEOPEMBI O MAPALIEIIEHOCTH TMPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE MPH
pelIeHIH 3a/1a4;

— yMeTb IPUMEHSTH NapajuielbHOE IPOSKTUPOBAHKE AJIs U300paxeHus Quryp;

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

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

—  BIIQJIETh MOHATHSMHU PACCTOSHUE MEXY (PUTYypaMU B IPOCTPAHCTBE, OO NEpIEeHANKYIISP
JIBYX CKPEIMBAIOLIMXCS MPSMBIX U YMETh IPUMEHSATh UX MPH PEILICHUH 3aa4;

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

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

—  BIIQJICTh TIOHATHSIMH MIPU3MA, TTapaJUICTICTIAIIE ] U TIPUMEHSITh CBOMCTBA ITapaJuIeyIenIe1a
MIPH PELICHUH 3a71ay;

—  BJIQJIETh MOHATHEM NPSIMOYTOJIbHBIN Mapajieenune]l 1 IPUMEHATh €ro IpU pelIeHun
3ajad;

—  BJIJIETh TOHATHAMM MUPAMUJIA, BUJIBI TUPAMUJ, SJIEMEHTHI IPABUIBHON MUPAMU/IBI U YMETh
NPUMEHSATH UX MIPH PELICHUH 3aj1ay;

— HMETh MPEJICTaBICHUE O TeopeMe Diiiepa,IpaBIIIbHBIX MHOTOTDAaHHUKAX

—  BIIQJIETh TIOHSATHEM IUIOIIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB H YMETh TIPUMEHSTh €T0 MPH
pellIeHIH 3a/1a9;



— BJIAJIETh NOHATUSMH TeJa BpalieHus (IMIHHIP, KOHYC, map u cdepa), 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;

— BJIAJIETh NOHATUSAMHU 00BEM, 00bEMBI MHOTOTPaHHUKOB, TEJl BPAIICHUS U IPUMEHSTh UX TIPU
pElICHUH 33]1aY;

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

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

— YMeTh pemaTh 3a7a91 Ha KOMOWHAIIMY MHOTOTPAHHUKOB U TEJI BPAIICHHUS,

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

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

COCTABJIATh C MCIIOJIb30BAHHEM CBOWMCTB T€OMETPUYCCKUX (PUTYpP MATEMATHUYECKUE MOJCITH 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 BEKTOPAMHU;

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

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

— TPUMEHATH BEKTOPBI © METOJI KOOPAMHAT B IPOCTPAHCTBE IPH PEILICHUH 33/1a4.

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

Memoovr mamemamuxu

— Hcnonp30BaTe OCHOBHBIE METO/BI 10KA3aTEIBCTBA, IPOBOUTH J1I0KA3aTEIbCTBO U BBINIOIHATh
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 AIEKTPOHHO-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 YPOBHE NOJYYHUT BOSMOXHOCTH HAYUYUTHCA !

Yucna u evipasrcenus

— ornepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSMM:  JiorapupMm  4wucia,
TPUTOHOMETPHUUECKAsl OKPYXHOCTh, TpaJyCHasl Mepa yria, BEIU4YMHA yria, 3alaHHOr0 TOYKOW Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB, MMEIOIINX
IIPOU3BOJIBHYIO BEJIUUHHY;

— 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 paIlIOHATBHBIC YHCIIA MEXKIY COOOI;

- OLICHUBATh M CPaBHUBATh C PAIMOHAJIBHBIMU YHCIAMU 3HAUCHHS IICNIBIX CTEIICHEH
qrcell, KOpHEH HaTypalbHOW CTEIIEHH U3 YHCEN, JIOTapr(PMOB YHCEIT B IPOCTHIX CIyYasix;

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

B noBceHeBHO KU3HU U IIPHU U3YYEHHUH JPYTUX YUEOHBIX IPEIMETOB!

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

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

— COOTHOCHUTH PEabHbIC BEIMYMHBI, XapaKTEPUCTHKU OOBEKTOB OKPYKAIOIIEro MHUpPa C
UX KOHKPETHBIMHU YHCIIOBBIMHU 3HAUCHHSIMU;

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

Ypasnenus u nepasencmea

- Pemrate pamumoHanbHbIe, TIOKa3aTeNbHbIE W Jiorapu(MUYeCKHe ypaBHEHHS U
HEPABEHCTBA, IIPOCTEHIINE UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUE YPaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI;

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

- HCIIOJIB30BAaTh METOJ MUHTEPBAJIOB ISl PELLICHUs HEPABEHCTB;

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

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

B noBcenHeBHOI KU3HU U TP U3YYEHHUH JPYTUX yIEOHBIX MPEAMETOB:

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

- HCIIONB30BAaTh YPaBHEHUsS M HEPABEHCTBA JUIsI IIOCTPOEHUS W HCCIEHOBaHUS
IIPOCTEUIINX MATEMAaTUYECKUX MOJIENIEH PEAJIbHBIX CUTYAllMi WM IPUKJIAJIHBIX 33714,

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

Dyukyuu

- OnepupoBaTh MOHATHSAMH: 3aBUCUMOCTb BEIMYMH, (YHKIIUS, apryMEHT U 3HaYeHHE
GyHKLIMH, O0JIaCTh OIpeNeNeHHs] ¥ MHOXXECTBO 3HaueHMH (QyHKIUH, rpaduk 3aBHCHUMOCTH,
rpaduk QyHKINH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YMCIOBOM IPOMEXYTKE, HauOoJiplllee U HauMEHblee 3HAYCHHE
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (GyHKIUs, IEpUOJ, YeTHas U HedeTHas
byHKIUY;

- OTIEpUPOBATH MOHATUSAMU: CTENEHHas, JorapudmMuueckas 1 nokasarenbHas QyHKIUH,
TPUTOHOMETpHUUECKHEe QYHKIUY;

- OTpeIeNIATh 3HaueHUe (PYHKIMH 110 3HAYCHHUIO apryMeHTa MpH pa3IM4yHbIX crocobax
3a1aHusl QYHKIUY;

- CTPOUTH IpapUKU N3yUYEHHBIX (YHKIUI;

- ONMHCHIBATh MO TpapuKy M B MPOCTEHIIMX Ciaydasx Mo ¢(opMmylie MOBEACHHE H
CBOICTBa (PYHKIIMIA, HAXOAUTH IO rpa@uKy PyHKINK HAUOOIbIINE U HAUMEHbLINE 3HAaYCHHUS;



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

- peliaTb ypaBHEHHs, IPOCTEHIINE CUCTEMbl YpaBHEHHUH, HCHOJb3ysd 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: MPOU3BOIHAS (DYHKIMU B TOUKE, KacaTelbHasi 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 noBceiHEBHO# KU3HU U TIPU U3YYCHUH JPYTUX 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 TOHSATUSMU: YACTOTA U BEPOSITHOCTH COOBITHS, CIy4allHBIA 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 BEPOSTHOCTU 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
CUTYaIUsAX

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,

— pemiarthb 3a7a4u, TpeOyromue nepedopa BapuaHTOB, IPOBEPKH YCIOBHH, BRIOOPA
ONITHMAJILHOTO PE3yJIbTaTa;

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



— TEepPEeBOAMTH IPU PEIICHUH 3a/1a41 HHPOPMALIUIO U3 OJHON (GOPMBI B IPYTYIO, HCIIOIB3YS
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, MpsAMas, IJIOCKOCTh B  IPOCTPAHCTBE,
NapauIeIbHOCTD 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 (BBIHOCHBIC) TUIOCKUE YEPTEKU 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;

— MPUMEHSITh TreoMeTpuueckre (akThl Ui pelieHus 3aJad, B TOM YHCIE
MPEIIOJIararoIuX HECKOJIBKO IIaroB PEIICHHUS;

- OIMCHIBATh B3aUMHOE PACIOJI0KEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

- (bopMyIHpOBaTH CBOKWCTBA U MIPU3HAKH DUTYD;

- JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

— BIIQJIETh CTAaHIAPTHOM KiaccuuKanueil MpOCTpaHCTBEHHBIX (uryp (mUpaMuisbl,
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 pEelIeHUs 3a]a4 IPaKTUYECKOTO
XapakTepa ¥ 3a7a4 u3 Apyrux oodjacrei 3HaAHU.

Bexmopul u koopounamut 6 npocmpancmee

— OnepupoBarh MOHATHAMH JIEKaPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaJspHOE
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 OnEepHpOBaTh MOHATUAMU: KOHEUHOE MHOXKECTBO, DJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U pa3HOCTh MHOXKECTB, YHUCIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MIPSIMOM, OTPE30K, HUHTEPBAJL, IOJYUHTEPBAI, IPOMEKYTOK C BBIKOJIOTOMN
TOUKOH, rpaduueckoe MpeCcTaBIeHne MHOXKECTB Ha KOOPAMHATHOHN TIIOCKOCTH;

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



OIIEpPUPOBATH MTOHATUSMHU: YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUS, HCTUHHBIEC U JIOKHbBIE
YTBEpKJEHUsI, IPUUHMHA, CIEICTBUE, YACTHBIN Cllydail 00LIEero yTBep KIeHHsI, KOHTPIpUMED;
IIPOBEPSTH IPUHAICKHOCTD JIEMEHTAa 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 nosceonesnoii socuznu 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 NpeiMeToB
OIIEpUPOBATH OHATHUEM OIPEAETICHUS, OCHOBHBIMU BUIAMH ONPEIEICHUNH, OCHOBHBIMU
BUJIAMU TEOPEM;

MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBRA;

OTIepUPOBATH MOHATUSMYU CYETHOTO U HECYETHOT'O MHOXKECTBA;

MPUMEHSTh METO/I MaTeMaTHUYeCKON MHAYKIUU AJIsl IPOBEJCHUS PACCyKICHUN U
JI0Ka3aTeNbCTB U MPU PEIICHUH 3a]1ay.

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 evipasrxcenusn
Joctrxkenue 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, AEUCTBUTEIBHOE YHCII0, MHOKECTBO
JEMCTBUTENBHBIX YACET, FEOMETPUUECKAsi MHTEPIIPETALINS HATypaJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTENbHBIX YHCET;

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

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

BBITIOJIHATH OKPYIJIEHHE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YACEN € 3aJaHHOW TOYHOCTBIO;
CpaBHUBATh JEHCTBUTENIbHBIE 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 pa3ubiMu crioco0amMu U UCTIONIB30BaTh UX MPH PEIIEHUH 3a1a4;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHus BRIPAXKEHU, COJIEpKalINX JeHCTBUTEIbHBIE
4uclia, B TOM YHCJIe KOPHU HaTYpaJbHBIX CTETICHEH;

BBINOJIHAT CTaHAAPTHBIE TOXKIAECTBEHHBIE MPEOOPa30BaHHsI TPUTOHOMETPUYECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX, UPPAIIMOHAIIBHBIX 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;
3alMUCbIBaTh, CPABHUBATL, OKPYTJIATE 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



CBOOO/THO OTIEPUPOBATH YHUCIOBBIMU MHOKECTBAMHU IIPH PELICHUU 3a]1ay;

IIOHUMAaTh IPUYUHBI 1 OCHOBHBIE MJIEH PACIIMPEHHS YMCIOBBIX MHOXKECTB;

BJIaJI€Th OCHOBHBIMU MOHATHAMM TEOPHH ASTUMOCTH IIPU PELICHUH CTAaHJApTHBIX 3a1a4
UMETh 0a30BbI€ MTPEJICTABICHHS O MHOYKECTBE KOMIUIEKCHBIX YHCEl;

CBOOO/IHO BBINOJIHATH TOXKJECTBEHHBIE IPEOOPa30BaHMsI TPUTOHOMETPUUYECKHX,
Jorapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIaneTh popmynoii 6mHoma HeloToHa;

IIPUMEHSITH [IPU PELICHNUH 33]a4 TeopeMy o JinHelHoM npeacrasiaeHu HO/J;
IIPUMEHSATH NIPU peleHnu 3aaa4d Kuraiickyro TeopeMy 00 ocTaTkax;

IIPUMEHSATH NIPU pelieHnH 3af1ad Maiyto Teopemy depma;

YMETh BBIITOJIHATH 3alMCh YHCIIA B IO3ULIMOHHON CUCTEME CUUCIICHMUS,

IIPUMEHSATH [P PELICHUH 331a4 TEOPETHUKO-UUCIOBbIE (DYHKIIMU: YUCIIO U CyMMa JeJIUTeNeH,
dbyHKIMIO DHnepa;

MPUMEHSTH MIPH PEILICHUHN 3aj1a4 IIeTHbIe APOOH;

NPUMEHSTH MIPH PELIICHUH 331aYMHOTOUIICHBI C ICHCTBUTEILHBIMH H IEIIBIMU
koa(purmenTamu;

BJIQJICTh MOHITUSMH MPUBOJUMBIN M HEMPUBOIUMBIN MHOTOWICH U IPUMEHATH UX TPU
peIIeHIH 3a/1a4;

IPUMEHSATH NPpH pereHnHt 3a71ady OCHOBHYIO TEOpEMY aireopsl;

NPUMEHATh TPU pEIICHHH 33/a4 MNpocTeiine (YHKIMM KOMIUICKCHOM NEepeMEHHOM Kak
reOMEeTpUUYECKHUE TPE0OPa3OBaAHHUS.

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

CB000IHO OTIEpUPOBATh MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPABHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIFOIIEECS CIIEJICTBUEM JAPYroro ypaBHEHUS, ypaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE ITPE0Opa30BaHusl ypaBHEHUH;

pelarh pa3Hble BUbl YpaBHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPbIE
ypaBHEHUs 3-1 U 4-11 cTeneHel, ApoOHO-pallMOHANIbHbIE U UPPALIMOHAIbHBIE;

OBJIa/I€Th OCHOBHBIMU THIIAMHU TIOKA3aTEeNbHBIX, JOTapu(MUUECKUX, UPPALIMOHATIBHBIX,
CTETICHHBIX YPAaBHEHUN U HEPABEHCTB M CTAaHJAPTHBIMHM METOJIaMU UX PEIICHUN U IPUMEHATh
WX TIpU PELICHUH 3a]1aY;

IIPUMEHSTh TeopeMy be3y K pelieHuio ypaBHEHMI;

MIPUMEHSTh TeopeMy Buerta /uist perieHrs HeKOTOPBIX YpaBHEHHM CTETIEHHU BhIILIE BTOPOI;
MTOHUMATh CMBICII TEOPEM O PAaBHOCHIIbHBIX U HEPAaBHOCWIIBHBIX ITPEOOPa30BaHUAX
YpaBHEHUH U yMETh UX JI0OKA3bIBaTh;

BJIaJIETh METOJJaMH PELLICHHs ypaBHEHUI, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO/]
peleHust 1 000CHOBBIBATh CBOI BHIOOD;

HCI0JIb30BaTh METOJI MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB, B TOM YHUCJIE JPOOHO-
palMOHaIbHBIX U BKJIIOYAIOIIUX B c€0s1 MppaliOHaIbHbIE BBIPAXKEHNUS;

pemaTh ajnredpanyeckue ypaBHEHHUs U HEPABEHCTBA U UX CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTodaMu;

BJIa/IETh Pa3HbIMHU METOJIaMU J0Ka3aTeJIbCTBa HEPABEHCTB;

pelaTh ypaBHEHUS B LIENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3371aBaeMble YPaBHEHUSIMHU, HEPABEHCTBAMU U HX
CUCTEMAMHU;

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

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:



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

—  BBINOJIHATH OLIEHKY [IPaBAOII0A00MS pe3ysIbTaTOB, IOIYYaeMbIX [IPH PELICHUH Pa3IMUHbIX
ypaBHEHHI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 33]a4 APYIUX YUEOHBIX PEIMETOB;

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

— COCTaBJIATh YPAaBHCHHUC, HCPABCHCTBO UJIU UX CUCTEMY, OIIMCBIBAOIIUC PCAIBHYIO CUTYyallUIO
WJIK MIPUKIIAAHYIO 3aa4y, HHTCPIPCTUPOBATE MMOJYYCHHBIC PC3YJIbTATHI,

WCIIO0JIB30BATh MPOTPAMMHBIE CPEJICTBA TPU PEIICHUH OTAEIBHBIX KIACCOB YPABHEHHMA U

HEPaBEHCTB

— CBOOOJIHO ONPEEISATH TUI ¥ BRIOUPATh METO PEIICHHS MTOKA3aTeIbHBIX U
JorapupMHUYECKUX YPaBHECHHI U HEPABCHCTB, HPPAIIMOHAIBHBIX YPaBHEHUI U HEPABEHCTB,
TPUTOHOMETPUYECKUX YPABHEHUU 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 MNPEACTABJIICHHUEC O HCPABCHCTBAX MCKAY CPCAHUMU CTCIICHHBIMMU.

Dynkyuu

JlocTr>KeHUs pe3yIbTaToB:

— Bruagers NOHATHAMM: 3aBUCUMOCTb BEJIMYMH, QYHKIUS, apryMEHT U 3HaUeHue QyHKIUH,
00J1acTh ONpEeeNCHHUs U MHOXKECTBO 3HaYeHUN (yHKLNH, rpaduK 3aBUCUMOCTH, TpaduK
¢byHKIMU, HYM QYHKINAHU, TIPOMEXKYTKH 3HAKOIIOCTOSTHCTBA, BO3pAacTaHUE HA YNCIOBOM
IIPOMEXYTKE, yObIBAHUE HA YHCIOBOM IIPOMEKYTKE, HauOoJIbIlIee U HAaUMEHblIIee 3HaUeHUE
(GyHKIMU Ha YHCIIOBOM MPOMEXKYTKE, IEpUoIndecKas (yHKINSA, TIEPUO/], YSTHAS M HEUEeTHAs
(GyHKLIMU; yMETh IPUMEHATh 3TU MOHATHS IPU PELICHUH 3a/1a4;

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

—  BJIQJIETh MOHATHIMMU NOKa3aTelnbHask QYHKINS, SKCIIOHEHTA; CTPOUTh UX IpauKU U YMETh
IPUMEHSTH CBOICTBA NOKA3aTeIbHON (QYHKIIMH MIPH PELLICHUH 3aj1ay;

— BJaJIeTh NOHATHEM JlorapupMuyeckas GyHKIUS; 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 (DYHKIIUHI IpU 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 rpaduKoB PpyHKUINH;

— BJaJIeTh NOHATHUSMHU YHCIIOBAs MOCIIEI0BATENIbHOCTD, apu(pMETHUECKas U TeOMEeTpUYeCcKas
MIPOrpeccusi;

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

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

—  ONpeAeNATh M0 rpadukaM M UCIOIB30BATh JJIS PEIICHUS MPUKIATHBIX 33a]]a4 CBOUCTBA
peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH (HauboJIbllIve U HAaUMEHbIIINE 3HAYEeHHUS,
MIPOMEXYTKH BO3pacTaHMsl U yObIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
aCHUMITOTHI, TOYKH Neperuda, nepuoj u T.11.);

— MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IPAKTUUYECKON CUTYalLlH;.

onpeneNniaTh IO TpapukaMm MPOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOIECCOB B

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

— BJIAJETh NOHATHEM aCUMITOTHI U YMETH €r0 IPUMEHSTH IIPH PELICHUHN 33/1a4;



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

Inemenmol MamemamuiecKko20 aHanu3a

JlocTr>KeHUs pe3yIbTaToB:

— Buagers nonsTHEM GecKOHEUHO yObIBarOIasi TeOMETpUUYECKast IPOrPecCcHst U YMETh
IIPUMEHSATH €r0 IIPY PEILIECHUN 3a1a4;

— TPUMEHATH JJIs PELECHUs 3a7ja4 TEOPUIO IIPENIETIOB;

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

—  BIIQJICTh MOHATHAMU: IPOU3BOIHAS (PYHKIIMH B TOUYKE, TPOU3BOAHAS (PYHKIINH;

—  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;

— BJIAJIETh MOHATHEM KacaTelbHasl K rpaduKy QyHKIUU U yMETh IPUMEHSTH €ro MPH PELICHUH
3aza4;

—  BJaJIeTh NOHATUSAMU NIepBOOOpa3Has QyHKIUS, ONPEIEICHHbIA HHTETPaJ;

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

B nosceonesnoil ocuznu u npu uyuenuu opyeux y4eoHvlx npeomemos:

— pelaTh NPUKIAJHbIE 3a/1a41 U3 OMOJIOTUH, (PU3UKH, XUMUH, SKOHOMHUKH U APYTHX
IIPEIMETOB, CBSI3aHHBIE C UCCIIEIOBAHUEM XaPAKTEPUCTHK IPOLIECCOB;

UHTEPIPETUPOBATH MOTYUEHHbIE PE3YIbTAThI

— cBOOOJIHO BJIIETh CTaHAAPTHBIM aIIapaTOM MaTeMaTHYECKOro aHAJIN3a AJIsl BEIYMCICHUS
MIPOU3BOIHBIX (PYHKIIUH 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 CBeIeHUAMHU 00 nHTerpane Hetorona—JIeitOHua 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 BelepmTpacca;

— YMETbh BBINOJIHATH NPUOJINKEHHBIE BEIYUCICHUS (METO/IbI PEILICHUS] YPaBHEHUH, BBIYMCICHUS
OTIpe/IeIEHHOTO UHTErpana);

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

BJIQJIETh TOHATUSMU BTOpas MPOU3BOJAHAS, BBINYKIOCTh Trpaduka (QYHKUUH U YMETh

UCCIIe10BaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopml 8ep0ﬂmuocme12 u cmamucmuka, jiocuka u Komﬁuuamopuka

JlocTr>keHus pe3yabTaToB:

— OmnepupoBaTh OCHOBHBIMH ONHCATENFHBIMU XapaKTEPUCTUKAMHU YUCIIOBOTO Habopa,
MOHATUEM I'eHepalibHasi COBOKYITHOCTb U BEIOOPKOI! 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 Mpe/CTaBIeHue 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 PACIIPEIACIICHUAX CIIy4alHbIX BEINYHH;

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 BEJIMUYUH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH CcOOBITHH B peaHBHOfI KHU3HU,

BBIOMpATh METOBI TIOJXOISIIETO MPEICTaBICHHS U 00paOOTKH JaHHBIX

UMETh MPEJCTABICHUE O EHTPAIBHOM MPEICIIbEHON 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 MIPEJCTABICHHUE O CBSA3U HIMIIMPHUECKUX U TEOPETHUECKUX PACHIPEeIICHHI;

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 IIPEJCTABICHHUE O JIEPEBbSIX U YMETh IPUMEHSATH 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 SMUJIEPOBOM M FaMHIBTOHOBOM ITYTH, UMETh IPEICTABICHUE 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 permeHnu 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, TEOPEMbI KOCUHYCOB M CUHYCOB 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 NTApAJUIEIbHOE IPOEKTUPOBAHUE U IPUMEHSTH UX IPU
IIOCTPOEHUH CEYEHUH MHOTOTPaHHUKOB METOA0M IPOEKLNI;

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

HUMETh IPEJCTABIEHNE O KOHNYECKUX CEUECHMUSIX;

UMETb MPECTAaBICHNE O Kacalomuxcs chepax 1 KOMOMHAIMM TEJl BPALEHUs 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 IPH PEIICHUU 337124 U JI0Ka3aTeIbLCTBE TEOPEM BEKTOPHBIA METOJ M 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 OTHOLICHUAX 0OBEMOB IIPU PEIICHUHU 3371a4;

— 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, IICHTPAIBHONH CHMMETPHUH, IIOBOPOTE OTHOCUTEIBHO TPSIMOH,
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 yTJla IPH PEIICHUH 33]1ay;

— 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 MEXK]ly TOUKAaMH, 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 PACCTOSTHUE OT TOYKH J0 IUNIOCKOCTH B CUCTEME KOOP/IHUHAT;

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 pa3BuTHUU 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 IPOU3BEICHUN UCKYCCTBA;

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

[I0JIB30BAThCSA INPUKIAJHBIMA IIPOrPaMMaMU U IMPOrpaMMaMH CHMBOJIBHBIX BBIYUCIICHUN IS

UCCIIEIOBAaHMSI MAaTEMAaTUYECKUX O0BEKTOB

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

(I)OprI U METOIbI OICHUBAHUA



B pesynprare arrecraumum o y4yeOHOW JAMCUUIUIMHE OCYLIECTBISAETCS KOMILIEKCHAs
IIPOBEPKA CIECAYIOIUX 3HAHUA U YMEHUI:

OL;@HKCZ 3a npakmu4decKkoe 3ansimue

OrneHKa «OTJIMYHO» CTaBUTCS B TOM CiIydae, €CJIH: H3JI0KCHHE IOJYYCHHBIX 3HAHUN B
NUCbMEHHOW (opMe TOJIHOE, B COOTBETCTBHH C TPEOOBAHUSAMHU Yy4eOHOW IPOrPaMMBbI;
000CHOBAaHHOCTh  JEHCTBHH, (OPMYIMpPOBKAa BBIBOJAOB M  OOOOIICHMI; TPaBHILHOCTH
MOJTYYCHHBIX PE3y/IbTaTOB, OTCYTCTBHE BBIYHMCIMTEIBHBIX OIMMOOK; OpraHu3amus cOOCTBEHHON
JESTEIIbHOCTH, CaMOCTOSATEIbHOE MPUMEHCHHE 3HAHWA B TPAKTHYECKON JCSITENHbHOCTH,
BBINOJIHEHHE 33JJaHUI KaK BOCIIPOU3BOJISIIETO, TAK M TBOPYECKOTO XapaKTepa;

OreHKa «XOpOIIO0Y CTaBUTCS, €CIU U3JIOKCHUE TOTYYCHHBIX 3HAHUN B MUCbMEHHOU (opMme
MIOJTHOE, B COOTBETCTBUU C TPEOOBaHMUSAMHU Y4eOHOM MPOrpamMmbl; OOOCHOBAHHOCTH JICHCTBHIA,
HETOYHOCTh B  (OPMYJIHMPOBKE BBIBOJOB; JIOMYCKAIOTCS OTIEIbHBIC HE3HAYUTEIHHBIC
BBIYUCIIUTENIbHBIC ONIMOKW; B OpPraHU3allMd NMPAaKTUYECKOH M CaMOCTOSTEILHOW JCATEIbHOCTH
BO3MOYKHA HEOOJIbIIast MOMOIIb IPETo/IaBaTeIs;

OreHKa «yJI0BJIETBOPUTEIHHOY CTABUTCS, €CITU U3TI0KEHUE MOJTyYEHHBIX 3HAHUN HETMOIIHOE,
OJTHAKO ATO HE TPEMATCTBYET OCBOCHHUIO TIOCIEAYIOUIET0 MPOTPaMMHOTO MaTepHana;
JIOITYCKAKTCS OT/ICIbHBIC CYIIECTBEHHbBIE ONIUOKH, HCIPABIISIEMbBIE C TIOMOIIBIO MPETIOIaBaTEIs;
UMEIOTCS 3aTPyTHEHUS IPU 0OOCHOBAHWH JICHCTBUH U (DOPMYIMPOBKE BBIBOJIOB; HEJIOCTATOYHAS
CaMOCTOSITEILHOCTh B TMPAKTHYECKOW  JICATCIILHOCTA M BBINOJHCHWM  3aJaHUMN
BOCIIPOM3BOJISIIETO XapaKTepa;

OreHka «HEYIOBIETBOPUTEIHHO» CTABUTCS B TOM Clly4ae, U3JI0KEeHHe Y4eOHOro MaTepuana
HETOJIHOE, OECCHUCTEMHOE; WMEIOTCS CYIIECTBEHHBIC OIIMOKH, KOTOpBIC Y4YaIIUHCS HE B
COCTOSIHUHM HCIPABUTh JaXKe C MOMOIIBIO NIPENoiaBareis; HEyMEHHE TPOU3BOIUTh MPOCTEHINNE
oTiepaIuy CHHTE3a U aHaJIN3a, JIeJIaTh 00OOIICHHS U BBIBOJIBI, OPraHW30BBIBATh MPAKTHUECKYIO U
CaMOCTOSITENIbHYIO IeITeIFHOCTD;

Oyenka ymenui pewiams 3a0ayu

Orenka "OTIUYHO" CTAaBUTCS B TOM CIIy4ae, €CIU: B JJOTHYECKOM PACCYKICHUH U PEIICHUN
HET OImHuO0K, 33a/1aya pelieHa parmoHaIbHBIM CITIOCO00M;

OneHka «XOpOIlO» CTAaBUTCSA, €CIM B JIOTHYECKOM PACCYXKICHUU U PEIICHUH HEeT
CYIIECTBEHHBIX OMIMOOK, HO 3aja4a pelleHa HepalroOHAIBHBIM CIOCOOOM WJIHM JIOMYIIEHO He
0oJee IByX HECYIIECTBEHHBIX OIINOOK;

OHeHKa «YOOBJICTBOPUTCIBHO» CTAaBUTCA, €CJIW B JIOTHYECKOM PACCYXKICHHU HCT
CYIIIECTBEHHBIX OLIMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OTNOKAa B MATEMaTHYECKUX pacuérax;

OrneHka «HEYIOBIETBOPUTEIHHO» CTABHTCS B TOM CIydae, €CIIM MMEIOTCS CYIIECTBEHHBIE
OIIMOKHU B JIOTHUECKOM PACCY>KIECHUH U B PEIICHUU;

Oyenka npu npogedeHuu KOHMPOIbHbIX pabom

Onenka "OTIMYHO" CTAaBUTCS B TOM CJy4ae, €ClU: padoTa BBHIMOJIHEHA MOTHOCTHIO, B
JIOTUYECKHUX PACCYX JACHUSIX U OOOCHOBAHUU PEIIEHUS HET MPOOEIOB U OIMOOK; B PEIIEHUU HET
MaTeMaTHYECKUX OMMOOK (BO3MOYKHA OJHA HETOYHOCTH, ONMCKA, HE SBIISIOIIASACS CICACTBHEM
HE3HAHUS WM HETIOHUMAaHUS y4eOHOTO MaTepuana);

OreHKa «XOpOIIO» CTaBUTCS, €CiH: paboTa BBIMOJHEHA MOJHOCTHIO, HO OOOCHOBaHUS
[IaroB PEIICHUs] HEJOCTaTOYHBI (€Cii yMEHHE OOOCHOBBIBATH PACCYKICHUS HE SIBISETCS
CIEIMallbHBIM OOBEKTOM MPOBEPKH); JOMyIIeHa OJHA OIMOKAa WM JBa — TPH HeIodeTa B
BBIKJIAJIKaX, PHUCYHKaX, dYepTexax uWin Tpadukax (ecid ATH BUABI PaOOTHI HE SBISLIHACH
CHEIHAIbHBIM 00bEKTOM IIPOBEPKH);



OreHKa «yIOBIIETBOPUTEIHHO» CTABHUTCS, €CJIH: JOMYIIEHBI OOJiee OJHON ONIMOKH WU
Oosiee IBYX — TpeX HEJAOUYETOB B BBIKJIAQJKAX, YepTekax WM rpadukax, HO OO0ydarouuucs
BJIQJICET 00S3aTeIbHBIMA YMEHHSIMHE 10 TIPOBEPSIEMOU TEME;

OrneHka «HEYJOBIETBOPUTEIHLHO» CTAaBUTCS B TOM Cllydae, €CH. UMEIOTCS CYIECTBEHHbBIE
OIIMOKH, MOKAa3aBIlKe, YTO OOYUYAIOUIUIICS HE BIIaJeeT 00s3aTeNbHBIMH YMEHHUSIMH 110 JaHHON
TEeME B IIOJIHON Mepe;

Oyenka 3a ycmuolil omeem

OneHka "OTaMyHO" CTaBUTCSA B TOM CIlydae, €CJIH: MOJIHO PACKPBITO COJIEpKaHUE MaTeprala
B 00BEME MPEAYCMOTPEHHOM IMPOTPaMMON M YYEOHUKOM; H3JIOKEH MaTepuanl TIPaMOTHBIM
A3BIKOM B ONPEICNICHHON  JIOTMYECKOM  IOCJIeJOBATeIbHOCTH, TOYHO  HCIOJIB3Ys
MaTEMaTUYECKYI0 TEPMHUHOJIOTHIO U CHUMBOJIMKY; MPAaBUJIBHO BBHINOJHEHBI PUCYHKH, YEPTEKH,
rpaduky, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUUYECKUE
MOJIOKEHUS KOHKPETHBIMU MpUMEPaMH; MPOJEMOHCTPUPOBAHO YCBOCHHE paHEe H3YYEHHBIX
COIYTCTBYIOIIUX BOMPOCOB, C(HOPMHUPOBAHHOCTh W YCTOMYMBOCTH HUCHOJB3YEMBIX TMIpU
00paboTKe YyMEHMH ¥ HaBBIKOB; OTBETHI CaMOCTOSITEIBHO 0€3 HABOJISIIMX BOIPOCOB
mpenojaBaTesnisi; BO3MOXHBI OJIHA — JIBE HETOYHOCTH MPU OCBEHICHHH BTOPOCTETEHHBIX
BOIIPOCOB WJIM B BBIKIQJKaX, KOTOPbIE OOYYAMOIIUKCSA JIETKO WCIPaBUI 1O 3aMCYAHHIO
MpenoaaBaTens;

OneHKa «XOPOIIO» CTABUTCS, €CIU: OTBET YIOBJIETBOPSAET B OCHOBHOM TPEeOOBaHMSIM Ha
OLICHKY "OTJIMYHO",HONPHUAITOM HMEET OJUH M3 HEJOCTATKOB: B W3JO0XKEHUHU JOIMYIICHbI
HeOoJIbIIre MPOOETbl, HE HCKA3UBIINE MATEMATHUYECKOE COJIEPKAHNUE OTBETA; TOMYIIEHbI OJIUH —
JIBa HEJOYETa MPHU OCBEIIEHUU OCHOBHOTO COJIEP>KaHUSI OTBETA, UCIPABIICHHBIE 110 3aMEYaHHUIO
MpenojaBaresis, IOMYyIIEHbl OIMOKa Wik Oojiee JABYX HEJAOYETOB TIPU  OCBEUICHUU
BTOPOCTETICHHBIX BOINPOCOB WM BBIKJIAJKaX, JIETKO MCHpPaBIEHHbIE [0 3aMEYaHHIO
IpenojaBaTes;

OLeHKa «yJOBJIETBOPUTEIBHO» CTABUTCS, €CIU: HEMOJHO U HEMOCIEA0BATEIbHO PACKPBITO
coJlep’kaHUE MaTepualla, HO IOKa3aHO o0lllee MOHMMaHUE BOIPOCAa U MPOAEMOHCTPUPOBAHbI
YMEHUS, NOCTATOYHBIE MJisl JaJbHEHIIEro yCBOGHHS MaTepHalia; MUMENIHCh 3aTpyJHEHUS WIIU
JOTTYIIEHBI OITUOKH B ONPECIICHUH TIOHSITHM, UCTIOJIb30BaHUU MAaTEMAaTUYECKON TEPMUHOJIOTHH,
yepTekax, BBIKIAJAKaX, MCHOPAaBICHHBbIE TMOCIE  HECKOJIbKMX  HABOJAIIMX  BOIPOCOB
Mperno/iaBaresis; 00yJaromuiicss He CIPaBUJICS C MPUMEHEHHE TEOPHH B HOBOW CHUTYallUH TPHU
BBITIOJTHEHUH TPAKTUYECKOTO 3a/laHvs, HO BBIMONHWI 33JaHUS O00s3aTENBHOTO yPOBHS
CJIO’)KHOCTH TIO IaHHOW TeMe; MPU 3HAHUHM TEOPETUUECKOTO MaTepraia BeIsIBIEHA HEJOCTAaTOYHAS
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBHIKOB

OneHka «HEyJIOBJIETBOPUTEIBHO» CTAaBUTCS B TOM Ciydae, €Cld HE PAcKpbITO OCHOBHOE
coJlepkaHue yd4eOHOro maTepuana; oOHapyXeHO HE3HaHHE WM HETOHUMaHHe OONbIled HIN
HanOoJiee BaXKHOM YacTH ydyeOHOTO Marepuaia; JOMYIIEHbI OMMOKU B OMPENSICHUHN MOHSATHH,
MIPYU UCIOJIF30BAaHUU MATeMaTUYECKOW TEPMUHOJIOTHH, B PUCYHKaX, YepTekKax WU rpadukax, B
BBIKJIAJIKaX, KOTOPBIE HE UCTPABJICHBI TTOCIIC HECKOJIBKUX HABOISAIINX BOMPOCAX MPErogaBaTes.



KoHTpoJIbHO — OLIeHO4YHbIE CpeACcTBA

Hpaxmuuecxoe 3anAamue
KOOPHHHaTLI U BEKTOPLI

Ipaxmuyeckas paboma Ne 1. «/leticmeusi ¢ ekmopamuy
1. JlaHBbI BEKTOPHI.

Haiinure:

a) CyMMY BEKTOPOB ITOJIb3YSICh ITPaBUIIAMH TPEYTOJIbHUKA U IMapajljiesiorpaMmma;
0) pa3HOCTb BEKTOPOB;
B) BBINIOJIHUTh YMHOKCHHUE KaXKJ0T0 BEKTOpa Ha uncia 2; -3; 0,5;

2. Tloctpoiite cymMMy BEKTOPOB, IOJIB3YACh IPABUIOM MHOTOYTOJIbHUKA
3.  Haiigute cymmy BEKTOPOB, MOJIb3YACH IPABUIIOM Mapajlieenurnena
— - — — — -
4. VYupoctute Boipakenue AC+ MK+ KD+ CD+ DA+ DM .
5. Han pom6 ABCD, ctopona kotoporo paBHa 5 cM, a nuaroHanb AC paBHa 8 cw,

HaluTe JIMHY BEKTOPA BD .

6. Omnpe/ennTe KOOPAUHATHI BEKTOPa @, ecu d = 20 — ] + 3k.

7. Haiigure KoopaMHaThl BeKTopa d + B, ecmn d{—2;1;—5}u 5{2; 3;—1}.

8. Haiimure KOOpAUHATEI BEKTOPA d — E, ecmm d{—2;3;0}u B{—4; 0; 2}.

9. Haiigure KoopauHaTHI BekTOpa 3d, eciu d{—1; 2; —4}.

10. Haiinute koopauHaThl cepeaunsl otpe3ka AB, ecnu A(—3; 4;3), B(1; —2; 2).

11. BeruucnuTe UIMHY BEKTOpA d, €CIIU €0 KoopauHate {—3; 4; 0}.

12. Haiinute paccrosiaue Mexy Toukamu A U B, ecim A(—1; 2; —2), B(—1; 3; 4).

13. Haiiure KOOpAMHATBI BEKTOPA, IIPOTUBOIIOIOKHOTO JAHHOMY BEKTOpY d{—3; 4; 5}.

14. HaiiziuTe KoOpAMHATEI BeKTOpa 11 , ecu 71 = 3d — 2b, re a{1; 2; 6}, b{—1; 3; 1}.

15. Haiigute nnuHy BekTopa MN, ecnu M(—1;2;3),N(—1;,-2; —4).

16. HaiimuTe KOOpAMHATHI BEKTOPA W, €CITM KOOpJMHATHI ero Havana M (2; 3; —1) u koHIa
N(=2;1;0).

17. Haiinute paccrosinue mexay Toukoid N(—4; 3; 5) u HauaaoM KOOpJUHAT.

18. U3BecTHO, uTo Touka C — cepearHa oTpe3ka AB, HaliiuTe KOOpAMHATHI TOUYKHU B, ecrnu
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).

Yuciia 1 BbIpaKeHUs

Ipaxmuueckas paboma Ne 2 «Ceolicmea no2apugpmos»

1. Brruncaurs:
logs 243;
6) logss 1;
B) 1g0,0001;
r) logs 375 — log: 3.
logs 36
) logs 6

2. Haiinure X, ecu logx = 4loga + 2log b? — log 2c.

3. MWB3BectHo, uto logg 42 = b, Haiigure logg 7.



wCoNOOThwWNE

4. YupocTtute BbIpaKE€HUE, MOJIb3YSICh OCHOBHBIM JIOTAPU()MHUUESCKUM TOXKIECTBOM
8log8 0,5 4log2 6 101g 5-2
H H .

5. TIlponorapudmupyiite mo ocHoBanuio 10 (a>0, b>0)
x = a?b3.

Yemuwu onpoc
KoopanHatbl 1 BeKTOPBI

OrnpesesieHre BEKTopa.

Kak HaiiTu koopauHaThI BEKTOpa?
OrnpeziesieHre paBHBIX BEKTOPOB.
OrnpeziesieHne KOJUTHHEAPHBIX BEKTOPOB.
[Ipu3Hak KOUIMHEAPHOCTH BEKTOPOB.
Uto Ha3BIBaETCS MOJYJIEM BEKTOpa?
Kak naiitu Mmonyns BekTopa?

Kaxkoi1 BeKTOp Ha3bIBaeTCs HYJIEBBIM ?
Kaxoit BekTop Ha3bIBaeTCsl €AMHUIHBIM?

10 JIBa orpenieneHus CKaJIIpHOTO MPOU3BEACHUSI BEKTOPOB.
11. Yemy paBen kocuHyc yria MexKI1y BEKTOpamu?
12. TpusHax nepneHauKyISAPHOCTH BEKTOPOB

O 03N L B~

11.

12

13.
14.

15.

16.
17.

Yuciia v BbIPA)KEHU

. Kakme uymcia Ha3BIBaIOTCS HaTypaJII)HBIMI/I? Kakoe o0o3naucHue BBCACHO AJI1 MHOXCCTBaA

HaTypaJlbHbIX Yncen?

. Kakue uymncna Bxomar B MHOXeCTBO 1enbix uncen? Kakoe o003HaueHUE MPUHATO JJIST STOTO

MHOXecTBa?

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

o0o3Haygaercs?

. [lepeuncnute OCHOBHBIE 3aKOHBI ACUCTBUIN HaJ pallUOHATILHBIMHU YHCIIAMHU.

. Kakue oObIKHOBEHHBIE TPOOH 00paIatOTCsl B KOHEUHBIE JECATHYHbIE?

. Kakue 0ObIKHOBEHHBIE IPOOU BBHIPAKAIOTCS TOJIBKO MPUOIMKEHHBIMU JIECATUIHBIMU?

. Kakue necstuunbie 1poOu Ha3bIBarOTCS OECKOHEYHBIMU MEPUOINYECKUMU?

. Uto Ha3pIBaeTCs Mepuo oM 0ECKOHEUHON EPUOTUUECKON AECATUIHOM TpoOu?

. Kakue nepuoanueckue qpoOH Ha3bIBAIOTCS YUCTHIMH M CMEIIAHHBIMU U KaK COKPAIIEHHO OHU

3aMMCHIBAIOTCS?
. Kak 3amuceiBaroTcs 1ienble Yuclia U KOHEYHbIE JECATUYHBIC ApOoOU B BHUAE OCCKOHEUHBIX
MEePUOIUUECKHUX IPOoOei?
Jlrobast nu OeckoHEUHas TEpUOAMYECKas NECATHYHAs IpOoOb SBISIETCS PallMOHAIBHBIM
YHCIIOM?
. Kak 006patuth 4ucTyI0 NepUOANYECKYIO NECATUIHYIO POOh B OOBIKHOBEHHYIO?
Kak 00patuTh cMemaHHy0 MePUOINYECKYIO IECATUUHYIO Jp0Ob B OOBIKHOBEHHYIO?
Kaxkoe uckimrodenue mpencraBisier co0oii OeckoHeUHas mepuoandecKas JecsITHIHas Ipo0b ¢
nepuoaom 9?

Kakue wuymcma Ha3pIBalOTCS HPPANMOHANBHBIMU M Kak 0003HA4aeTcs MHOKECTBO
VPPALMOHAIBHBIX YuCcen?
Kaxkwe urcia Ha3pIBalOTCS NEHMCTBUTEIBHBIMU U KaKO€ JIJI HUX BBEJACHO 0003HauYeHHE?
Yr1o nogruMaeTrcs 1o aOCOIIOTHON BEIUYNHON AEHCTBUTEILHOrO uncia?



NS

o1

©oN>

BOoo~NoOR~WNE

12.
13.
14.
15.
16.
17.
18.
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0.

OCHOBBI TPUTOHOMETPHHU

Uto Ha3bIBACTCS EAMHUYHOU OKPYKHOCTHbIO? ENMUHUYHBIM pagnycoM?
Kaxkue HaIpaBJICHHA IIOBOPOTA CAMHHUYHOI'O pagnyca HW3BECTHBI?

B kakux equHHUIIAX U3MEPSIETCs Yol MOBOPOTAa €AUHUYHOTO paauyca’?

UYro takoe yrou B ouH paauan? CKOJIBKO MPUOIM3UTEIHHO TPAZyCcOB COJAEPKHUT yroi B 1

paaua ?

ChopmynupoBarh npaBuia NepeBoJa U3 TPagyCHOW Mephl yria B paJMaHHYI0 Mepy H

Hao000pOT.
Omnpenenenre OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKITHIA.
Yto sSBIISETCSA apryMEHTOM JUIS BCEX TPUTOHOMETPHYECKUX (pyHKIMii?
OT yero 3aBUCUT 3HAUYCHHE TPUTOHOMETPUUYECKUX (PYHKIUH
[lepeuncianre OCHOBHBIE COCOOBI IOKA3aTENLCTB TPUTOHOMETPUIECKUX TOXKIECTB

HazoBure dopmyny s pemieHHss TPUTOHOMETPHUECKUX YpaBHEHMH tg x=a, Ctgx=a, COS

X=a, Sin X=a.

DOyHKIUHA

Kak HaiiTu KoopAMHATHI BEpUIMHBI TapadoIbl?

Ot yero 3aBUCUT HallpaBlieHHE BeTBEIl napabosbl?

[lepeunicnure CBOWCTBA CTENIEHHOHN (DYHKIIMH C HEYETHBIM MTOKA3aTEIIeM.
Yro HazpIBaeTCs 00JIACThIO 3HAUCHUH (PyHKIUN?

Cdhopmynupyiite TeopeMy 0 pa3ioXKeHUU KBAJAPATHOTO TPEXWICHA HA MHOKUTEIH.
OnuuuTe anropuT™ NOCTpoeHUs rpaduka KBaaApaTUUHONW GYHKLUY.
[Tepeunciure CBOMCTBA CTENIEHHOW (DYHKIIUU C YETHBIM ITOKA3aTEIICM.

Yro HazpIBaeTCs 00JIaCThIO onpeeneHust QyHKIu?

HazoBure MHOECTBO 3HaUE€HUI CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAaHI€HCa.
HazoBute 3KCTpeMyMBl CUHYCa, KOCUHYCA, TAHI'€HCA, KOTAHT€HCa.

Kakast ¢pyHKIMs Ha3pIBaeTCs MOKA3aTEIBHON?

KakoBa o6nacTb onpeneneHus nokasarenbHol QyHKmun?

Kaknmu cBoiicTBamu MoskeT 06sanaTh GyHKIUS?

JaiiTe onpenenenre Bo3pacTaromiei, yobiBaromen HyHKIUH.

[Tpu xakoM ycii0BUM NOKa3aTesbHas (PyHKIUS ABIsETCS YObIBarOIIEen?
CgoiicTBa norapudmuyeckoit GpyHkuuu npu a > 1;

CsoticTBa norapupmuyeckoit pynkuuu npu 0 <a <lI;

OcHoBHBIE TIpeoOpa3oBaHus rpaduKoB jorapuGMuyeckoit GyHKINH.

YpaBHeHus1 U HepaBeHCTBA

CremneHu ¢ KaKMMH TOKa3aTeJIIMH BBI 3HaeTe?
[Tepeuncnure cBOMCTBA CTENEHEM.

Jls Bcex In moka3aTeseil CBONCTBA OJUHAKOBEI?

Kaxk Ha3piBaeTcs onepanus HaXOK/JIECHHS CTEIECHEH?

Yro Takoe jgorapupm?

[lepeuncnutTe OCHOBHBIE CBOMCTBA JIOTApU(PMOB.

Kak Ha3piBaeTcs omeparusi HaXx0xJIeHus JorapupmMon?
HazoBurte MeToabl penieHns NoKa3aTeabHbIX YPaBHEHHI
Ha3zoBute otiinune cTporo 1 HECTPOroro HEPaABEHCTB
Kakoe ypaBHeHUE Ha3bIBAETCS MOKA3aTEIbHBIM?
CriocoObI penieHus MoKa3aTelbHbIX YPaBHEHUI?
Croco0sI penieHus ToKa3aTeIbHBIX HEPABEHCTB?
CriocoOslI penieHus JorapupMUIecKux HEpaBEHCTB U YpaBHEHHI?
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0.

9j1eMeHThI MAaTEMATHYECKOI0 aHAJIH3a

Uro Ha3bIBaeTCs MPUPALIEHUEM apryMeHTa?

Uro Ha3bpIBaeTCA MpHUpanieHrueM (pyHKIHUN B TOUKE X,?

Kakas ¢pyHKIMs Ha3pIBaeTCsl HEMIPEPBHIBHOM B TOUKE?

B kakoMm ciyuyae B JaHHOM TOYKe (DYHKIMS TEPIUT pa3phbiB?

Jaiite onpenenenre Npou3BOIHON (YHKIIUU B TOUKE.

Kakue cymecTBytoT 0003HaueHUs JUIsl MPOU3BOIHON GyHKIMK y=f(X)?

ChopmynupyiiTe HeOOX0IMMOE YCIOBUE CYILIECTBOBAHUS MPOU3BOJHON (PYHKIIUHU B TOUKE?

Kakyro ¢pynknuio Ha3pIBaOT auddepeHpyeMon B TOUKe?

Uro naspiBaercs auddepenunpoanuem?

HazoBuTe mo mopsaky Bce oOmepanuu, KOTOpbIe CIENyeT MPOU3BECTH IMPHU BBIUYUCICHUU
IIPOU3BOJHOM 110 OIPEIETICHUIO

Kaxk naxomurcs npou3BogHas cioxHoi ¢pynknuu h(x) = g (f(x))?

Uro xapakTepusyeT Mpou3BoaHas (GYHKIUHU B TOUKE?

YpaBHeHHe KacaTeabHOU K rpaduky QyHKIUU.

HazoBure reomeTpruyeckuii CMbICI IPOU3BOAHON PYHKIINH.

CdopmynupyiiTe anroputM HUCCIEIOBAHUS HEMPEPHIBHONW (YHKIIMU HAa MOHOTOHHOCTH U
9KCTPEMYMBI.

UccnenoBanne QyHKIMHM HA MOHOTOHHOCTb.

Touku skcTpeMyma (QYHKIIMH U UX OTBICKaHUE.

Yrto Ha3bIBaeTCs MEPBOOOPA3HOMN?

Kaxk ynTaercst OCHOBHOE CBOMCTBO MEPBOOOPA3HOI?

Kak MOXHO BBIUHCIUTD IJIOMIAAb KPUBOJIMHEHHOM Tpaneuu npu moMoIIy WHTerpana?

Uto Takoe onpeaeaeHHbli HHTErpan?

KakoBa ¢popmyna Herotona-JleitGnuma?

KakoBbI OCHOBHBIE CBOMCTBA ONMPEAEICHHOTO HHTETpaia?

Kak npoBoauTcs 3ameHa IEPEMEHHON B ONPEIEIEHHOM UHTErpasne?

KakoBa ¢popmynia HHTErpupOBaHUsI IO YACTSM B OIPEACICHHOM UHTerpae?

Kak BbruncnsaroTcs nmiaomanu ¢puryp?

Kak BeruncnseTcs npoiIeHHbIH MyTh IPU OMOIIIM ONPEAEIIEHHOTO HHTeTpaa?

Kak Bbruncnsgercs o0beM nMoTpedaeHHOM 3IeKTPOIHEPTUu?

Uto Takoe HECOOCTBEHHBIN MUHTErpai’?

CraTucTuka u TEOPUA BCPOHTHOCTeﬁ, KOMﬁHHaTOpI/IKa

Uemy paBHO KOJIMYECTBO MEPECTAHOBOK U3 NPA3INYHbBIX 3JIEMEHTOB?

Uemy paBHO KOJIMYECTBO pPa3MELIEHUN U3 NPA3JIMYHBIX JJIEMEHTOB IO MDIJIEMEHTOB B
KaxxaoMm?

YeMy paBHO KOJINYECTBO COUETAHUM U3 NPA3IMUHBIX DJIEMEHTOB 110 MAJIEMEHTOB B Ka)KI0OM?
Yem pa3menieHus OTINYAeTCs OT COUETaHUM?

[TepecTanoBKu OMKe pa3MEIICHUSAM WU COUETaHUSIM?

Yero Bcerna 0oJibliie U3 OJHOTO M TOTO XK€ YHCIIa 3JIEMEHTOB — COYETaHHM, pa3MelleHui
WJIM NIEPECTAHOBOK?

['eHepasibHast COBOKYITHOCTb U BHIOODKA.

CraTucTH4ecKkoe pacrpe/ielleHue BHIOOPKH.

[Tonuron u rucrorpamma.

Cratuctuyeckue XapakTepUCTUKN BapUALIMOHHBIX PSIOB.

OrneHkY reHepaibHON COBOKYITHOCTH IO BBIOOPKE.

JlononHuTENBHBIE XapaKTEPUCTUKH BAPUALIMOHHOTO pAJa.

ITonsiTHE O MPOBEPKE CTATUCTUYECKUX TUIIOTES.
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IIpsiMmble ¥ MJI0CKOCTH B POCTPAHCTBeE

Cdhopmynupyiite mepBble Tpu akcuoMmbl crepeomerpun. ChopMynupyiTe U AOKaXKHUTE
CJIEJICTBUS U3 aKCHUOM

Cdopmynupyiite onpeaeneHne napauieIbHbIX TPSIMOM U MIIOCKOCTH.

ChopmynupyiiTe 1 T0KaXUTE TEOPEMY, BHIPAKAIOIIYIO IPU3HAK MAapaJUIETbHOCTH MPSMOM U
IJIOCKOCTH

Chopmynupyiite onpeeneHne CKpeuBarOIIUXCs IPSIMbIX.

CdopmynupyiiTe onpeaeneHne napauiedIbHbIX TUIOCKOCTEH.

CKOJIBbKO TIOCKOCTEH 3aJ1al0T ABE MepeceKaroniuecs npsmoie?

MHororpaHHuKH U KpYyIJjble Tejaa

UYTto Ha3bIBACTCS MHOTOTPAHHHUKOM?

Uro Ha3bIBaeTCS MPU3MOIL?

Yo Ha3bIBACTCS MPSAMOYTOJIbHBIM MapajuieIICIUIeoM?

Kak BeIMUCIIICTCS TUTONIAIb TOBEPXHOCTH U 00BhEM Mapaiiesienumneaa?
Kak BeIYHMCIII€TCS TUIOIIA b TOBEPXHOCTH U 00BEM MTPU3MBbI?

UTto Ha3bIBaCTCS MUPAMUION ?

Kak Berumcisercss 00beM M ILIOMIAb IIOBEPXHOCTH ITHPAMHIBI?

UTto Ha3bIBACTCS IHIIUHAPOM?

Kak Berumciisercss 00beM M IUIOIIA b ITOBEPXHOCTH IHIUHApa?

HUcrtopuss maTtemMaTuku. MeToabl MATEMATHKH

1. Uctopus MmaTeMaTHKH.
2. MeToapl MaTEMAaTUKA

Yucia v BbIpaKeHHs
OrnpocHslii auct 1

OrnpocHslii mucT 1
Bomnpocsr:
1. Buap!l uncen, kak 0003HAYar0T MHOXKECTBO ATUX YHCEN?
2. Bunel ypaBHeHui(Ha3BaHUe U OOIINIA BU)
3. Buasl npobeii(Ha3zBaHue U IpuMep)

OnpocHbIN JUCT 2
Bompocsr:
1. Bunpl kopHei(npumepsl)
2. CBoiicTBa KOpHEH
3. CBolicTBa CTENICHEN
OmnpocHelii auct 3
Bomnpocsr:
1. Onpenenenue norapudma
2. Bunpl norapugmosn
3. CBoiicTBa norapudmon

OCHOBBI TPUTOHOMETPHH
OnpocHblii UCT 4

Bomnpocsr:
1. Onpenenenrie €qMHUYHON OKPYKHOCTH
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2. OnpeneneHue CUHyca, KOCUHYCa, TAHT'€HCAa U KOTaHTeHCca
3. 3aBUCUMOCTb MEXIY CUHYCOM, KOCHHYCOM U TAaHT€HCOM

JJeMeHThI MAaTeMAaTHYeCKOI0 aHAJIN3a

OnpocHbIN JTUCT 5
Bompocsr:
1. OnpeneneHue Nporu3BOAHON (PYHKITUH
2. ®opmyna it HAXO0XKACHUS IPOU3BOJIHON Yepe3 mpeies
3. [IpaBuiia HaxX0XI€HUS TPOU3BOTHBIX

HNHTerpaj v ero npuMeHeHue

OnpocHbli JucT 6
Bompocsr:
1. Onpenenenue nepBoodOpazHO GyHKIINH
2. [IpaBuna nHTErpupOBaHUS
3. ®opmyna Herorona — JleltoHua

CraTucTuka ¥ TeopHus BepOATHOCTE, KOMOMHATOPHKA

OnpocHblii 1UCT 7
Bompockr:
1. [loHsiTHE BEPOSITHOCTH CIy4aliHOW BETMYHUHBI
2. Kitaccuueckoe onpezesieHue BEposTHOCTU
3. Marematuueckoe 0XMIaHue U IUCIIEPCUs] TUCKPETHOM CIIydaifHOM BETMYMHBI.

OueHounbie MaTepuaJbl arrecTanuu no aucuumiaude II1.1 Maremaruka

JK3aMeH
1.1 Ilepedenp BONPOCOB K 3K3aMEHY

Anzcebpa u navana ananuza
PannonaneHble, MppalOHAIBHBIE YUCIIA, JEHCTBUTEIBHBIC YHCIIA.
Apudmerndeckuii KOpeHb HaTypajabHOM cTeneHn. CBoicTBa KOpHEA.

CreneHu C palMOHAIBHBIMU U JIEUCTBUTENIbHBIMU MOKa3aTessiMU. CBONCTBAa CTENEHEW.
[IpaBuia neMCTBHS CO CTENEHSIMMU.

Jlorapudm uncna. CoiicTBa JorapupmoB. JlecIiTHUHBIE U HATYpaJIbHBIE JJOTapU(MBI.

OcHoBHoe norapupmuyeckoe ToxaecTBo. [IpaBuna aeiictuii ¢ norapupmamu. Ilepexon
HOBOMY OCHOBAHHUIO.

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

CrenenHast GyHKIUS, CBOUCTBA U TpaduK.

[Toka3zarenbHas GyHKIMS, CBOUCTBA U TpaduK.

Jlorapudmuueckas GyHKIHUSA, €€ CBOWCTBA U rpaduK.
Tpuronomerpuueckas GyHKIUS Y = COS X , €e CBOICTBa U rpaduk.

Tpuronomerpuueckas pyrkmus Y = SIN X | ee cpoiicTra n rpadux.

HppanuroHanbHble ypaBHEHHSI M1 OCHOBHBIE IIPUEMBI UX PEILEHUS.
Peuienne nokasarenbHbIX ypaBHEHUMN.
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Pemenue norapudmuueckux ypaBHeHH BUIa Iog a XK= Iog a b

Pemrenue norapuMHUUECKUX ypaBHEHHH BUIa |Oga1 x=b,

EnuHudHas OKpy»XHOCTh. II0BOPOT TOYKHM BOKPYI Hadajia KOOpAWHAT. PajuaHHBIi MeTO
W3MEPEHHS YIJIOB BPAIIICHHS M CBSI3b C IPalyCHOM MEPOH,

OrmpezieneHne cuHyca, KOCHHYCa, TAHTCHCA, KOTAHT'€HCa OCTPOTO YIJa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBA U €r0 IPUMEHEHUE JJIs BBIYACICHNS 3HAYCHUN
TPUTOHOMETPHUUYECKUX (PYHKIUHN MO OJHON U3 HUX.

DopMyJIbl IPUBEACHHUS.

DopMyJIbl CI0KEHUS U BBIYMTAHNUS CUHYCOB U KOCUHYCOB.

@opMyIIbl yIBOCHHUS.

@opMyJIbI IOJIOBUHHOIO YIJIA.

CuHyC, KOCHHYC U TaHT'€HC YIJIOB X U-X.

Pewmenne ypaBuenust COS X = & . ApKKOCHHYC.

Penienue ypaBHeHus SIN X = a . ApKCUHYC.

Pemenue ypaBuenus tgx = a uCtgx = a.ApKTaHreHc. ApKKOTaHI€HC.

[Tpon3BomHas creneHHON QyHKIIH

[TpaBuna quddepeHnrpoBanus

[Tpon3BoiHBIE IOKA3ATENBHOM, JOrapuPMUUECKONH U TPUTOHOMETPUUECKON (HYHKLIUH.

['eomeTpruyeCcKuii CMBICI IPOU3BOJAHOM.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yosiBanue QyHKIHH.

OKCTpeMyMbl (PYHKLIUH.

[TepBooOpa3Has, npaBuiia HaX0X/I€HUs IEPBOOOPA3HBIX.

®opmyna Herotona-JleitOHuna.

Brruncnenue niuomaaei ¢ nOMOIIbI HHTETPAJIOB.

OCHOBHBIE IOHATHSI KOMOMHATOPHUKH.
Crnyuaitnsie coObiTus. BepositHocTh. Kitaccuueckoe onpesenenne BEpOSTHOCTH.
TeopeMsl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEN.

T'eomempuas

AKCHOMBI cTepeoMeTprun. B3anMHOE pacosiokeHHue MpsIMBIX B IIPOCTPAHCTBE.
[TapayieabHOCTB IPSIMBIX M IUIOCKOCTEW B POCTPAHCTBE.

IlepneH AUKYIAPHOCTD MPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.

IIpu3Hak nepneHuKyIspHOCTH IPSIMOU U IJIOCKOCTH.

TeopeMa 0 TpEX NEpHEHAUKYIIApaX.

Yron mexay npsiMoi ¥ IMIIOCKOCTBIO.

YTroi1 Mexay MI0CKOCTIMU.

IToHsiTHE MHOTOTPaHHUKA, €TI0 AJIEMEHTHI.

VYkaxure BepHY0 GopMyITy Ui HAXOXKICHUS 00bEMa MPSMON IPU3MBI:

a)V =a-bgVv =a?z) V=S, -h

IIpssMOYTOJIBHBIN MTapaJlIEICIIUIIE]], €T0 CBOWCTBA.

Ceuenus npu3Mbl, IIIOMAAb €€ MoBepXxHOCTU. OOBeM NpSIMON U HAKIIOHHOW MPU3MBI.
[Tupamuna, ee anemenTsl. O6bEM U TUIOIIAb TOBEPXHOCTH TUPAMHIBI.

[ununnp, ero anemMeHTsl. O0bEeM U IUIONIA/(b TOBEPXHOCTHU IIMIMHPA.

[TonsiTue BekTOpa B IpocTpaHCTBE. PaBeHCTBO BeKTOpOB. ClOXEHHME U BBIYMTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCJIO.

KomnuianapHsie BeKTOpBI. Pa3noxeHune BeKTopa o TpeM HEKOMIUIAHAPHBIM BEKTOPAM.



16. CkanspHoe MpOu3BECHNUE BEKTOPOB.

17. VYrnoB Mexay NpsSMbIMHU U TUIOCKOCTSIMH.

18. Bwxenus. LlenTpanpHas, oceBas U 3epKaibHas cuMMeTpust. [lapamiensHblii mepeHoc.
Oopasey IK3aMEHAUUOHHO20 Duema

JlanmbHEBOCTOYHBIN rOCY1apCTBEHHBIN YHUBEPCUTET IMyTeH COOOIICHHS

Dk3aMeHanMOHHbIN Omiier Ne 1
MK

Maremarnueckue u

10 AUCHUIIIIMHE

II1 1. Maremartuka «Y TBEPKIAIO»
CCTCCTBCHHOHAYYHBIC Ha3BaHUE Hpel[ce[[aTeJ'[b HL[K
AUCHUIITTNHBI 27.02.03 ABTomaTHka u Hacemxuna EB.
TeJleMeXaHuKa Ha TPAHCIIOPTe ®UO
2 cemecrp, (>KeJIe3HOIOPOKHOM TPAHCIIOPTE) « » 20

JJIs1 HaITpaBJICHUST HOZ[I‘OTOBKI/I/ R J—

20 -  y4eOHBIN TOJI

COCUATIBHOCTH

KOJI, Ha3BaHHe, PO(UITH/CIICLHATH3ALIUS

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

2. Pemmte HepaBeHCTBO l0g(3(2x + 5) < logpz(x+ 1).

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

4. Wccnenyiite QYHKIMIO ¢ HOMOIIBIO TIPOM3BOAHOM H rocTpoiite rpaduk Y = 2X° —3X°.

5. Brruuciaure j).(x2 +4X— 1)dx.
-1

6. CtopoHa OCHOBaHUs NPABWILHOW TpeyroiabHOU pu3mMbl ABCA;B;C; paBHa 2, a BEICOTA

5TOit pu3MBI paHa V3. Haiiute 06beM TOi IIPH3MBL.

2. TecroBble 3a1aHusi. OLleHKa N0 pe3yJIbTATAM TeCTHPOBAHUS
2.1 TlpumepHble 3a/1aHUS TECTA:

logs 2
1. VYnpoctuTh BEIpaXKeHHE: Iogg 18- IOg 3 24357

1) log ;2

2) 0

3) 4

4) —log ;2

1 X—2 1

2. Pemmts HEPaBEHCTBO! E > —

1) (5;+oo)

2) (_00;5)

3) (_Oo;l)




2 (1;+o0)
A
3. Ympocruts Bbipakenue: 2 COS 5 cosa -1
»
1) 2C0s° —
) 2

2sin2 &
2) 5

3) 2
4) 0
4. VYKaxuTe MPOMEXYyTOK, KOTOPOMY NMPUHAIIICKHUT KOPEHb YPABHEHHUS .

log ,(x-2)=3
1) (10;13)
2) (9;13)
3) (57)
4) (7;9)
x-1

5. Haiitu oGnacts onpenenenus QyHkuuu: Yy = 1
X+

1) (—o0;-1) UL +e0)
2) (—o0;-1]U(L+w0)
3) (-0;-1)u(L+)
4) (-11]
6. YIpOCTUTDH BBIPAYKEHUE: ﬁ
a2
1) Ya

2) a?

3)%

4)

7. Pemuts HepasencTso: 109, (ZX + 3) > log, (X —l)
1) (L+)
2) (0;+w0)
3) (-41)
4) (—4;+0)

8. Pacnonomure B MOPS/IKE BO3PACTAHHS BEIMIUHBL: A = sin20 , b =sin390 ,

c=sin370



1) a,b,c
2) &,C,b
3) C,a,b
4) b,c,a

9. CocraBuTh ypaBHEHHE KacaTelbHOW K Tpaduky QyHKUIuM Y = 3x* —2X+1g Touke
X=-1.

1) y=8x+2
2) y=-8x+14
3) y=-—8x+2
4) y=6x—-1

10. B npsMOyroibHOM Mapajuieienumneie ABCDA&Blchl yroia ZBclBl =556°,

Haittu yron mMexay npsMbIMH ClB u AAi
1) 90°
2)35°
3)55°
4)125°



3.2 CootBercTBUE MEXay OalbHOM CHUCTEMOM M CHUCTEMOIl OIICHMBAaHUS MO pe3yJbTaTaMm
TECTUPOBAHUS YCTAHABIMBAETCS MIOCPEICTBOM CIIEAYIOIIEH TaOINIIbI:

OOBbexT [Toxazarenu oneHUBaHUS Ouetika YpoBeHb
OLICHKHU pE3yNIbTaTOB O0YUCHHUS pE3yNIbTaTOB 00yUYEHUS
MeHee 5 6amioB «HeynoBneTBOpUTEILHO» Husknii ypoBeHb
. 6 — 5 6amioB «Y IOBJIETBOPUTEIBLHOY [Toporosslif ypoBeHb
OOyyarormmiics =
8 — 7 6amnos «Xopomio» [ToBbIIIEHHBIN YPOBEHD
10 — 9 6annoB «OTIUYHO» Bricokuii ypoBeHb

4. OIIeHKa oTBETa oﬁyqalomerocsl Ha BOIIPOCHI IK3AMECHAIIHOHHOTI'0 omiiera

4.1.  OueHka oTBeTa 00yYaromerocs Ha BOMPOCH IK3aMEHALMOHHOTO OuieTa
CopepxaHue IKaJIbl OLICHUBAHUS
DNeMEHThI
OLICHUBAaHUS HeynosnersopurenbHo| Y 10BIETBOPUTEIBHO Xopo1io OtnuuHO
CootBercTBHE
[TonHoe
OTBETOB 3HaYUTENbHbIC HesnauutenbHbl [Tonnoe
HECOOTBETCTBHE I10
(dopMyIupoBKam MOTPEIIHOCTH € MOrPEeUIHOCTH | COOTBETCTBUE
. BCEM BOMpOCaM
BOITPOCOB (3aJIaHH )
Crpykrypa,
MOCIe0BATEIHHOCTh
Hesnauntensno | CooTBeTcTBUE
Y JIOTHKA OTBETA. [Tonnoe 3HaYUTENIbHOE
e KPUTEPUIO MIPH
YMeHue 4eTko, HECOOTBETCTBUE HECOOTBETCTBHE
HECOOTBETCTBHE | OTBETE Ha BCE
MOHSITHO, TPAMOTHO U KPUTEPHIO. KpUTEPUIO
KPUTEPHUIO BOIIPOCHI.
CBOOOJHO U3Nararh
CBOM MBICIIU
ITonnoe
COOTBETCTBHUE
YMeHue JAHHOMY
YMeHue yBA3bIBaTh
. CBA3aTh KPUTEPHIO.
TEOPHIO C IPAKTUKOM, YMeHue cBs3ath YMmeHue cBs3ath
. BOIIPOCHI CriocobHOCTh
B TOM YUCJIE B TEOPHIO C TPAKTUKOM | BOIMPOCHI TEOPUH U
TEOpUHU U WHTETPUPOBAT
o0mnactu paboThI HE MPAKTUKU
. MPAKTHKHU B b 3HAHUS U
npodeccuoHaIbHOM MIPOSIBIISIETCS. MPOSBIIIETCS PEJKO.
OCHOBHOM MIPHUBJICKATH
paboThI
POSIBIISIETCS. CBEICHUS U3
pa3IMYHbIX
HaY4HBIX cep

[Tpumeuanue: UTOropas oreHKa GOpPMUPYETCS KaK CpelHssa apupMeTHUecKas pe3yabTaToB
JJIEMEHTOB OLIEHUBAHUSA




