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JIUCT JOHNOJIHEHHII H H3MEHEHHII

B padouyr nporpammy IITT.1 MaTteMaTHRAa
HaHMeHOBaHHe cTpvETVpHoro smementa OTIOTT (PTIM, PTIIT, w .o ),

13.02.07 DaexTpocHad:xeHHe (110 0TPACIAM).
C VEA3dHHEM K04 HATTPABJIECHHA IIOOTOTOBEKH H IIPO qJH.Tl_‘F[

Ha ocHogaHuul
peutenua sacedanun kageopst (ITITK)

MaTemMaTHYecKHi H 001 HH ecTeCTBeHHOHAYYHBIH Y4eOHBIH HHKI
MOTHO 2 HAMMeHoEAHHe Eadenpel (TILE)

"26" masm 2022r., nporokoa Ne9

Ha 2022 /2023 yuedHstil 200 6HECEHbl UIMEHEHILA:

Ne / mamMeHoBaHHe pazdena Horaa pegaxmma

H=MeHeHHH HeT

IMpeacemarens ITK 1_/_:/1 ~ /E.B.Haceassma




JIUCT JONOJJHEHUN U U3BMEHEHU N

B padouyro nporpammy I1JI.1 MaremaTuka
HauMeHoBaHue cTpykTypHoro 3nemenTa OIIOII (PI1J, PIIIL, u T.11.)

13.02.07 DnekTpocHabkeHue (MO OTPACIAAM)

C YKa3aHUEM KOJa HalpaBJICHUs TOJATOTOBKU U MPOQUIIA

Ha ocnosanuu
peuienus 3acedanusn kageopul (I11K)

MaremaTudecKkuii 1 00N eCTeCTBEHHOHAYYHbIN YUYeOHbIH IHKJI
nonHoe HanMeHoBanue kadeaps (ITLIK)

"16" mas 2023r., nmporokosa Ne 9

na 2023 | 2024 yueonwtit 200 6Hecenvl uzmeHeHUuA:

No / HaumeHoOBaHuUe paznena Hosas penakums

3menenunii HeT

Ipeacezatems [IK ‘4/‘ —~ /E.B.Hacegsmza




Pabouas nporpamma aucuuruinasl [1/1.1 Martemarukapaspadorana B coorBercTBUu ®I'OC
COO (mpuka3z Muno6puayku Poccun ot 17 mast 2012 1. Ne 413)

[TporpaMmma opueHTHpOBaHA HA YICOHUKH:
III.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u nap. Maremaruka : anrebpa W Hayaia
MaTEeMaTHYECKOTO aHaMu3a, TeoMeTpusi:Anredpa U Havaia MateMaTudeckoro ananmmsa. 10 - 11
KJIACCHI: YYeOHUK JUIsI0011Ie00pa30BaTeIbHBIX OpraHU3aluii:0a30BbIA M YIITyOJICHHBIH YPOBEHB/
HI.A.Amumos, FO.M.Komnsirun u np. —8-e uzn. — M.: Ilpocsenienne 2020
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.I".ITo3nsk. ['eomerpus.10 — 11
KJIACChI: YUeOHUK I 0011e00pa30oBaTeNbHBIX OpraHU3aIlHii: 0a30BbIi U
npodunpHbItypoBHH/JI.C.ATanacsH, B.®.byry3os,C.b.Kanomuesu np.— 23-e uza. — M.:
[Tpoceemienue, 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 00pa3oBaHMs MO CIELUAIbHOCTSAM, HE CBS3aHHBIM C NMPHUKIATHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

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

[Ipy wu3ydyeHHH MaTeMaTUKU Ha YIrIyOJE€HHOM YpOBHE MPEABABIAIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIIE HAMpAaBICHUIO «MaTeMaTHKa A NpOopEeCCHOHATBHON JesTeIbHOCTHY;
BMECTE C T€M 00ydYaroIIuiics MOoJydaeT BO3MOXKHOCTh M3Y4UTh MaTeMaTHKy Ha ropas3io Oolee
BBICOKOM YpPOBHE, 4YTO co37acT (yHIAMEHT /s JalbHEHIIEero CEepbe3HOro H3y4YeHUs
MaTeMaTUKH B BY3e€.

[Tpy u3yyeHUH MaTeMaTUKU OOJIbIIOE BHUMAHUE YAETSAETCS Pa3BUTHIO KOMMYHUKATHBHBIX
ymeHuit (popmynupoBaTh, apryMEHTHPOBATh W KPUTHUKOBATh), (POPMHPOBAHUIO OCHOB
JIOTUYECKOIO0 MBILIUIEHUST B 4YacTH NPOBEPKH MCTHUHHOCTH U JIO)KHOCTH YTBEPKACHUH,
MOCTPOEHHUS IPUMEPOB U KOHTPIPUMEPOB, LIETIOYEK YTBEPKACHUM, (OPMYINPOBKU OTPULIAHUH,
a TaKke HEeOOXOJUMBIX M JIOCTATOYHBIX YCIOBHHA. B 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
IPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOIOB, YeM K (OPMAILHOMY OIHCAHUIO
CTEPEOMETPUYECKUX (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. CUCTEMBI ITOKA3aTeNbHbIX YPAaBHEHHUI U HEPaBEHCTB.

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

Paguannas mepa yrina. [IoBOpoT TOYKM BOKpYr Hayana KoopauHaT. CHHYC, KOCHHYC,
TAQHI'€HC, KOTAaHIE€HC IMPOM3BOJIBHOIO yIyla. 3HAKM CHHYyca, KOCHMHYca M 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 O ¥ —0.. DPOPMYIIBI CIIOKEHUS, (POPMYIIBI IPUBEACHUS, (POPMYIIBI IBOHHOTO yTJIa.
CymMa ¥ pa3HOCTb CHHYCOB, CyMMa U Pa3HOCTb KOCUHYCOB.

ApKKOCHHYC, apKCHHYC, apKTaHreHc uyucina. [Ipocreillime TpUTrOHOMETPUYECKUE
ypaBHeHHMsI. PerieHue TpUroHoMeTpuuecKuX ypaBHeHui. Tpuronomerpuyeckue GyHKUUU Y =
sSinx, y = Cosx, Y = tgx, y = ctgX. CBoiicTBa u rpaguku TPUTOHOMETPHUESCKHUX (DYHKIIUH.

[TpousBonnas. IlpousBogHast creneHHoM QyHkuuu. IlpaBuna muddepeHMpoBaHuUs.
[TpousBoaHbie anemMeHTapHbIX GyHKIMH. KacaTenbHas k rpaduky ¢pyHkiuu. ['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. [locrpoenne rpadukoB pyHKINN C TOMOILBIO TPOU3BOIHBIX.

[TepBooOpaznas. IlpaBmiia HaxoxaeHus TmepBooOpasHbIX. [lnomane KpuBOIHMHEHHOMN
Tpaneuuu W HHTErpal. BplumcineHne wuHTErpanoB. BeluncineHue miomaned ¢ IMOMOIIBIO
UHTETpaa.

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

T'eomempus

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

[TapajuieabHOCTh NPSAMBIX, MPSAMON M IIOCKOCTH. B3anMHOE pPacmoioKeHHE MPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. YTOJ MEXKIAY IBYMs NpsAMBIMU. [lapajienpsHOCTh IUIOCKOCTEH.
Terpasap u napasuiesenuIen.

[lepneHaUKyYISIPHOCTD NMPSMOM U IJIOCKOCTH. [IeprneHIuKynsp U HaKIIOHHBIE. YTOI MEXIY
OpsAMOM M IUIOCKOCTBIO. JIByrpaHHeli yron. TeopemMa O Tpex MNEpHEHIUKYIAPAX.
[lepneHUKyISPHOCTD IIJIOCKOCTEM. [IpssMOyroNBHBIA ~ TapaUIeNEeNUIEN. CaoiicTBa
IIPSAMOYTOJIBHOTO ITapaJuIeIICIIUIIE A,



[Tonsitue muororpannuka. [Ipusma, miomaas NoBepxXHOCTH U 00beM npu3Mbl. [lupamuna,
IUIOIA/1b IOBEPXHOCTH U 00beM nupamuibl. [IpaBuiibHas u yceuennas nupamuia. [IpaBunbHbie
MHOTOTPaHHUKH.

Hununanap, miomaab MOBEPXHOCTH U 00beM HmimHIpa. KoHyc, miomanb MoBEpXHOCTH U
o0wvem konyca. Chepa u map, ypaBaeHue cdepsl. [Lnomaas moBepXHOCTH cepbl, 00beM mapa u
€ro yacrei.

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

Koopaunats! TOUKH ¥ KOOpAMHATHI BeKTOpa. CKaJIIpHOE ITPOU3BEAEHNUE BEKTOPOB.

Komobunamopuka, éeposasmnocmey u cmamucmuka.

[IpaBuno mnpowusBenenus. IlepectaHoBku, pazmemieHus u couyetaHus. buHom HreroToHa.
CoObITusa M MX KOMOMHAIMH. BeposaTHOCTh cOOBITHS, CIOKEeHUE BeposiTHOCTEH. HezaBucumolie
coObITHSI, yMHOXKEHHE BeposiTHOCTel. CitydaliHble BETUYMHBI U MEPBI pa3zdpoca.

Yri1y0/1eHHbIH ypOBeHb

Anredpa M HaYaJIa aHAJIM3A

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

KBaJIpaTUUHBIX (PYHKUMHA, 0OpaTHOW MPOMOPIMOHAIBHOCTH U (pyHKUMU 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 JNo2uueckue npasuia. PellleHne JOrM4YecKux 3aaauc
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUL.

Ymozakmouerus. OO0OCHOBaHUS M J0Ka3aTeNbCTBO 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 apugpmemuxu. 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
byHKIMM yucenl U yriaoB. GopMyiibl 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].
Tpuronomerpuyeckre GyHKIHH YUCIOBOTO aprymeHra Y =C0SX, y=sSinX, y=tgx,
y = ctg X . CBoiicTBa U rpaKi TPUTOHOMETPUUYECKUX (DYHKIIUH.

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

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

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

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

[lepBuyHblEe TpeNCTaBIEHUS O MHOXXECTBE KOMIUIEKCHBIX uucel. Jleicmeus c
KomnaekcHoimu wucnamu. Komnnexcno-conpsgicennvie uucna. Mooynv u apeymenm yucia.
Tpuconomempuyeckas Gopma KomniekcHozo uucia. Pewenue ypaeHnenuli 8 KOMHIEKCHbIX
YUCIAX.

Mertoa uHTEpBaJOB JUIs pelieHus: HepaBeHCTB. [IpeoOpa3zoBanus rpadukoB (yHKIMIA:
CABHUI, YMHOXXEHHE HA YHUCIIO, OTPaKEHHWE OTHOCUTEIIbHO KOOpAMHATHBIX oceil. ['paduueckue
METO/Ibl PEILICHUS] YPAaBHEHUIN U HEPABEHCTB. PelleHne ypaBHEHNUH U HEPABEHCTB, COAEPIKAIUX
MEPEMEHHYIO TI0]1 3HAKOM MOJTYJIS.

CucteMbl IOKa3aTeNbHBIX, JOrapUPMHUUECKUX U HPPALUOHAIBHBIX YpaBHEHUI.
CucreMsbl OKa3aTeIbHBIX, IOTAPUPMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@Dopmyna bunoma Heriomona. Pewenue ypasnenuil cmeneHu @vluie 2 CHeYudanbHblx
6uoos. Teopema Buema, meopema be3y. IIpusooumvle u Henpugooumvie mMHo2ounenvl. OcHoeHas
meopema  ancedopvl. Cummempuueckue MHO20uNenvl. Llenouucnennvlie u  yenosnaumvie
MHO20UJIEHDL.

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

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopemul 0 npubnudCeHUU OeticmEUMenbHbIX YUcel payuOHANIbHbIMU.

Mnooicecmsa Ha KoOpOUHAMHOU NAOCKOCTU.

Hepasencmeso Kowu—Bynaxoeckozo, nepasencmeo Hencena, nepasencmea o cpeonusx.

[Tonsitue npenena ¢yHkuuu B Touke. [lowamue npedena gyukyuu 6 6eCKOHeUHOCHU.
Acumnmomul epagpuxa pynkyuu. CpasHenue 0OeCKOHEYHO MANbIX U OECKOHEYHO OONbUIUX.
HenpepsiBHOCTh yHKITNU. Céoticmsa Henpepvignbix ¢yukyuu. Teopema Betiepwmpacca.

Huddepenuupyemocts Gynkuuu. [IpomsBoanas ¢yHkuuum B Touke. KacarenpHas k
rpadpuxky @ynkuuu. I'eomerpuueckuii M (U3NYECKUN CMBICT MPOU3BOIHON. [Ipumenenue
npouszeoonou 6  ¢usuxe.  IlpousBogHble  3neMeHTapHbIX  ¢yHkuumid.  IlpaBuma
nuddepeHpoBaHms.

Bropas npousBojHasi, ee reoMeTpUUEeCKUi U (PU3MUECKUI CMBICI.



Touku »sKcTpemyma (MakcuMymMa W MUHHMyMa). McciemoBaHHe 3JIE€MEHTapHBIX
GyHKIMI HAa TOYKHM OSKCTpeMyMa, HauOonbliee W HAaWMEHbIIEE 3HAYCHHE C IIOMOINBIO
Npou3BOAHON. [locmpoenue epaghuxos @ynkyuii ¢ nomowpio npoussoonvix. Illpumenenue
npou36o00HoU npu pewteHuu 3adad. Haxoocoenue sxkcmpemymos @YHKYUl  HECKOIbKUX
nepemeHHUbIX.

[TepBooOpasznas. Heonpenenenusiii unHTerpan. IlepBooOpa3sHble  31eMEHTapHBIX
¢ynkuunit. [Inomane kpuBoauHeHOU Tpanenun. @opmyna Heiotona-Jlelioauna.OnpenenenHbIi
UHTEerpall. Beiuucnenue niowaodeii niockux ¢ueyp u o6vemos men 6pawjeHus ¢ HOMOUbIO
unmezpana.

Memoou! pewenusa pyHKYUOHANbHBIX YPABHEHU U HEPABEHCMS.

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 TPEYrojdbHUKaX, (DAKTOB, CBI3aHHBIX C YETHIPEXYTOJbHUKAMH.
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, TeTpasap.

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

Teopema Menenas onsn mempasopa. IlocTpoeHrne ceUeHHI MHOTOIPAHHUKOB METOJO0M
cienoB. LlenTpanbHoe npoekTupoBaHue. IlocTpoeHune ceyeHMHE MHOTOTPAaHHUKOB METOJOM
IIPOCKINN.

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

Teopemsl 0 mapamIenbHOCTH MPSAMBIX U IJIOCKOCTEN B IpocTpaHcTBe. llapamiensHoe
POEKTUPOBaHUE U N300paxkeHue puryp. I eomempuueckue mecma movex 8 NPOCMpPAaHcmeae.

IlepneHIUKYNApPHOCTh MNPSAMOM M MIOCKOCTH. OpTOrOHAJIBHOE IPOEKTUPOBAHUE.
Haxnonnslie u npoexuuu. Teopema o Tpex MepreHINKYIsIpax.

Buovi  mempasdpos. Opmoyenmpuyeckuii mempad’dp, KaApKACHull  mempasop,
pasHoepanubll mempal’op. lIpsamoyeonvusiii mempa’op. Meouarnvt u bumeduanvl mempa’opa.

Jlocmpausanue mempasdpa 0o napaiienrenuneod.

Paccrosinust mexny ¢urypamu B mnpoctpaHcTBe. OOmMi NepneHAMKYISp JBYX
CKPEIIHBAIOIINXCS IPSIMBIX.

VYrael B mpoctpaHcTBe. llepneHaukynspHble MIOCKOCTU. [L10wadb opmocoHanvhot
npoexkyuu. Ilepnenouxynaproe ceuenue npusmvl. Tpexepanuviti U MHO202PAHMBIL V2Ol
Ceouicmea nnockux yenoe muocozpannozo yena. Ceoucmea niocKux u 08YZPAHHbLIX Y2log
mpexzpanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 O MPEXSPAHHO20 Yeid.

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

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

[Ipusma.  Ilapamnenenunen.  CpoiictBa  mapawienenunena.  [IpsamoyrosibHbIN
napajuienenunen. HakaoHHbIE TPU3MBIL.

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

[Tnomany noBepxHOCTEH MHOTOTPAHHHUKOB.

Tena BpameHus: TWIMHAP, KOHYC, map u cpepa. CeueHus: HMIMHAPA, KOHYCa U I1apa.
[[TapoBoii cerMeHT, MapoBO CIOM, MAPOBOM CEKTOP (KOHYC).

VYcedeHHas nupaMuia U yCEUEHHBIN KOHYC.



Onemenmoi cpepuueckoi ceomempuu. Konuueckue cevenus.

Kacarenbnbie npsimpie U miaockocTu. Brnncannble u onucanubie cheprl. Kacarowuecs
cghepol. Kombunayuu men 8pawjerusl.

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

VYpaBHenue 1iockoctu. Dopmyrna paccTOSHUS MEXAY TOUYKaMHU. YpaBHEHHE CGeEphl.
Dopmyna paccmosinus om mouxku 00 niockocmu. Cnocoodwl 3a0anusi NPAMOU YPaGHEHUAMU.

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

[Tonsatue ob6wvema. OOBeMbl MHOTOTpaHHUKOB. OOBEMBI TN BpalleHUsA. AKCUOMbI
obvema. Bvigoo gopmyn ob6vemos npamoyonvbHo2o napanieienuneod, npusMvl U NUPAMUOBL.
Dopmynvl 0151 HAX0HCOeHUsL 0Obema mempa’opa. Teopemvl 06 OMHOULEHUSAX 0OBLEMOB.

Ipunoocenuss unmezpana K 6bIYUCIEHUIO 00BEMOE U NOGEPXHOCMEN MeNl 8PAeHUs.
Inowaos cghepuueckoeo nosica. Obwvem wiaposoeo 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.

BeposATHOCTH U CTATHCTHKA, JIOTHKA, TEOPHUS rPadoB 1 KOMOMHATOPHKA

[ToBropenue. Mcmomnb3oBanue TabaMII W aUarpaMM JUIsl TPEJCTABICHHS JTaHHBIX.
Pemenue 3a1ay Ha MpUMEHEHUE ONMHUCATEIbHBIX XapaKTEPUCTUK YMCIOBBIX HaOOPOB: CpPEIHHUX,
HauOOJIBIIEr0 U HAUMEHBIIEro 3HAu€HUs, pa3Maxa, JAUCIEPCUH U CTAaHAAPTHOTO OTKJIOHEHUS.
Bbruucnenne 4yacToT M BeposTHOCTEH CcOOBITHI. BbluncieHune BeposSTHOCTEH B OmNBITaX ¢
PaBHOBO3MOXKHBIMM ~ 3JIEMEHTApHBIMM  Hcxojnamu.  Mcmonp3oBaHme  KOMOMHATOPHKH.
Bbruucnenne BeposiTHOCTEH HE3aBUCHMBIX COObITUH. Mcmonb3oBaHue (GOpPMYINbl CIOXKEHUS
BEPOSITHOCTEH, TuarpamMmm Dijiepa, AepeBa BepoaTHocTel, hopmyisl beprysim.

Beposimnocmnoe npocmpancmeo. Axkcuomvl meopuu eposimHocmel.

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 caydaitHas  BenuuuHA, pacnpeaeneHue  beprymwn.l eomerpuueckoe
pacnpeneneHue. bUHOMHanNbHOE pacHpeleleHue U €ro CBOMCTBA. [ unepeeomempuueckoe
pacnpeoeneHueu e2o c8olcmaa.

HenpepeiBHble  ciydaiiHble  BenMYMHBL.  [InOTHOCTH  BeposTHOCTH.  DYyHKIMS
pacnpeneneHus. PaBHoMepHOE pacnipeeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbaoe pacnpenenenue. OyHKINS
Jlarnaca. IlapameTrpsl HopManbHOrO pacnpenesneHus. [lpumepbl cilydallHBIX — BEIWYMH,
MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOIPEUIHOCTh U3MEpPEHUH, poCT uenoBeka). [leumpanvras
npeoenbHas meopema.



Hepagencmeo Yedviuesa. Teopema Yeoviuesa u meopema Bepnynnu. 3axon 6o1vuiux
yucen. Boibopounviii memoo uzmepenus eepoamuocmeti. Ponv 3axona 6onvuux uucen 6 Hayke,
npupoode u obuecmae.

Koapuanus aByx cinydailHeix BenuuuH. [loHsitue o koadduuueHTe KOppensiuu.
CoBmecTHBIE HAOMIOJCHHUS JIBYX CIYYalHBIX BEIMYHH. Bwibopounwiii Ko uyuenm
Koppenayuu. Jluneunas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka Kpumepus u ee ypo8eHb 3HAYUMOCHU.
IIposepka npocmertiwiux eunomes. Imnupuyeckue pacnpeoeieHus U Ux cesa3b ¢ meopemuiecKkumu
pacnpedenenuamu. Paneosas koppenayus.

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

Koouposanue. Jleouunas 3anuce.

OcnosHvle nowsmus meopuu 2epagos. [lepesvs. Jlsouunoe Oepeso. CaasHocmu.
Komnonenmui cesiznocmu. Ilymu na epaghe. diineposol u I amunomonogol nymu.

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBue ¢ YII nucuumiuna I[1J1.1 Martemaruka paccuutrana Ha 261 yac B roji, B TOM
yucie B 1 cemectpe: 87 4 — JEKUUH, YPOKH, 32 4 — MPAKTUUECKHUE 3aHATUS;, 4 4 — KOHCYJIbTAllUH;
BO 2 cemectpe: 102 u — neknuu, ypoku, 30 4 — npakTUYECKUE 3aHATHS, 2 U — KOHCYJbTaluH, 4 4.
— MIPOMEKYTOYHAs aTTeCTAIIMSL.

I[lnanupyemble pe3yibTaThbl 00yUeHUsI

W3ydyeHne wmaTeMaTUKH O0O0€CleYrBaeT JOCTHXKEHHE OOYyYaloIIMMUCS — CIEAYIOIINX

pE3yIBTATOB:

JIMYHOCTHBIX:

e CchOPMHUPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKe KaK YHHUBEPCAJIbHOM S3BbIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUH U TPOIIECCOB, UIEAX U METO/IaX MaTEMAaTHKH;

¢ T[OHMMAaHWE 3HAUYMMOCTH  MaTeMaTHKU JJIsI  Hay4YHO-TEXHHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTUKe KaK K 4acTU OOIIEUYETOBEYECKON KYIbTYPHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHSI MATEMATUKH, YBOJIIOILIMEN MAaTEMaTUYECKUX UACH;

® pa3BHUTHE JIOTMYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUs, alTOPUTMHUUYECKOM
KYyJIbTYpbl, KPUTHYHOCTH MBIIUIGHHS HAa YpOBHE, HeoOXomuMoMm M Oyaymiei
PO eCCHOHAIBHON JESTENBHOCTH, JUTsl MPOAOIIKEHHUST 00pa30BaHMs M CaMOOOpa30BaHUS;

® OBJAJICHHE MaTEeMaTHYECKHMMH 3HAHUSMH M yYMEHUSAMHU, HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HU, JUISI OCBOCHUS CMEXKHBIX €CT€CTBEHHO-HAYYHBIX JUCHUIUIMH W AUCIUILUIHH
npo(hecCHOHANBHOTO 1MKIIA, JUIsl MOJTY4eHHs] 00pa3oBaHMsA B 0O0JIAacTAX, HE TPEOYHOIIMX
yrayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

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

e CO3HaTeJbHOE OTHOUIEHWE K HENpPephIBHOMY OOpa30BaHMIO KaK YCJIOBHIO YCIIEUIHON
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEIHHOCTH,

® TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOSTENBbHOM TBOPYECKOM W  OTBETCTBEHHOM
JESITEIIbHOCTH;

® TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTenbHON, OOIIECTBEHHO IMIOJE3HON, Y4EOHO-MCCIEI0BATEIbCKOW, MPOCKTHOW U
JIPYTUX BUOAX ACSITETbHOCTH;

® OTHOIIEHHE K MPO(ECCHOHATBHON NEATEIFHOCTH KaK BO3MOYKHOCTH YYacTHS B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIIMOHATIBHBIX TPOOIIEM;



MeETalpeaAMETHBIX

YMEHUE CAaMOCTOSATEIBHO ONPENEIATh LENM ACATEIBHOCTM UM COCTAaBIATh  IUIAHBI
JeATEIbHOCTH;

CaMOCTOATENIBHO ~ OCYILIECTBIISITh, KOHTPOJHMPOBAaTb M KOPPEKTUPOBATH JECATEIbHOCT;
UCIIOJIB30BaTh BCE BO3MOXHBIE pECypChbl M JOCTHKECHMs IIOCTAaBICHHBIX LEIEH H
peanu3alyi IJIaHOB ACATCIBHOCTH;

BbIOMpATh YCIEIIHbIE CTPATETUN B PA3IMYHBIX CUTYaLUX;

YMEHUE TPOAYKTUBHO OOMIAThCI M B3aWMOJCHCTBOBaTH B IMpOIEcCe COBMECTHOU
NeSITeIbHOCTH, YYUTHIBATh MO3UIUH JPYTUX YYAaCTHHKOB JESATEIBHOCTH, 3(P(EKTUBHO
paspematb KOH()IUKTHI;

BJIaJICHNEC HABBIKAMU  II03HABATENbHOW, Y4eOHO-MCCIEIOBATEICKOW W MPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMU pa3perieH st mpooiiem;

CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOOB PELICHMs MPAKTHYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIUYHBIX METOI0OB I1I03HAHMUS;

FOTOBHOCTb M CIOCOOHOCTh K CAMOCTOSTEIbHOM HH(POPMAIMOHHO-II03HABATEIbHOU
NeSITeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHMKAX MH(OpMaIuu,
KPUTUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(MOPMAIHMIO, TOIYYaeMyI0 W3 Pa3IMnYHBIX
HUCTOYHUKOB;

BIIQJICHUE SI3BIKOBBIMU CPEICTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO HU3JIararb CBOIO TOYKY
3pEHMs], HCIIOIb30BaTh A/IEKBATHBIE SI3bIKOBBIE CPE/ICTBA;

BJIaJICHHE HABbIKAMH II03HABATEJIbHOW pedIeKCHN KaK OCO3HAHMs COBEpILIAEMBbIX NEHCTBUN U
MBICJIUTEIIBHBIX IIPOLECCOB, MX pE3YyJbTAaTOB M OCHOBAHMM, TIPAHMI] CBOECTO 3HAHUA WU
HE3HaHMs, HOBBIX IIO3HABATEIIbHBIX 3a/1a4 U CPEACTB IS UX JTOCTUKEHUS;
LEJICYCTPEMIIEHHOCTh B MOMCKAX M NPHUHATUU PELICHUH, COOOPa3UTENbHOCTh U MHTYMIIHA,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX IIPEICTABICHU;

CIIOCOOHOCTBH BOCIIPUHUMATh KPACOTY U TapPMOHHUIO MUPA;

NMpEeaAMETHBIX

c(OpMUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTUKE KaK 4YacTU MUPOBOM KyJIbTYpbl U MECTE
MaTeMaTUKH B COBPEMEHHOM LMBHJIN3ALNY, CIIOCO0aX OMHCAHMS SBJIEHUN peaJbHOro MHUpa
Ha MaTEMaTUYECKOM SI3BIKE;

c(OpMUPOBAHHOCTh MPEJICTAaBICHUM O MaTeMaTUYECKUX MOHATHIX KaK Ba)KHEHIINX
MaTEMaTUYeCKUX MOJEIAX, MO3BOJIIIOLUIMX ONMUCBHIBATH M M3Yy4yaTb pa3HbIE IPOLIECCHl U
SBJICHUS;

ITIOHUMaHNE BO3MOKHOCTH aKCHOMAaTUYECKOTO ITOCTPOEHUsI MATEMATUYECKUX TEOPHUH;
BIIQJICHUE METOJAaMM J0KA3aTEeIbCTB U AJITOPUTMOB PELICHUs, YMEHUE UX IPHUMEHATH,
IIPOBOJUTH JJOKA3aTEIIbHbBIE PACCYKICHUSA B XO/I€ PEIICHU 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMU [PHUEMAMM pPEUICHUS PALUOHAIBHBIX W HWPPALHMOHAJIBHBIX,
MTOKa3aTeNIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAaHUE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM 4YHUCJIE IS IIOMCKA IIyTH
pELICHUS U WUTIOCTPALUK PELICHUS YPABHEHHI U HEPABEHCTB;

c(OpPMHPOBAHHOCTh MPEJCTABICHUNA 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHYECKOTO aHaIu3a U
UX CBOWCTBaxX, BJIAJICHUE YMEHHEM XapaKTepH30BaTh MOBEACHUE (DYHKIMI, UCIIONb30BaHNE
MTOJIYYEHHBIX 3HAHUM /U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

BIIaJICHUE OCHOBHBIMH IIOHATUAMHM O IUIOCKUX U IIPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;

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

NpPUMEHEHHE H3YYCHHBIX CBOMCTB TreomeTpuueckux ¢uryp u ¢Gopmyn s perieHus
T€OMETPHUUYECKHX 33/1a4 U 33]1a4 C MPAKTUYECKUM COJACPKAHUEM;



e c(hOpMHUPOBAHHOCTD MPEJCTABICHUI O MpoIleccax M SIBICHUSIX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, CTATHCTHYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MHUPE, OCHOBHBIX IOHATHSIX
AJIEMEHTApPHON TEOPUH BEPOSATHOCTEM;

® yMEHHMIl HaXOJUThb U OICHUBAThb BEPOATHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHIINX
MPAKTUYECKUX CUTYALUSX U OCHOBHBIE XaPAKTEPUCTUKH CIIyYalHBIX BEJIUYMH;

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

B pesynbrare u3ydenus yuyeOHON TUCHMILIMHBI MaTeMaTHKa Ha YpOBHE CpPEIHEro 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  MOHATHSAMHU:  Jjorapudm  ymcia,
TPUTOHOMETPUIECKAsE OKPYKHOCTh, IPayCHAs MEpa yIJia, BEIMYNHA YIJIa, 33JAHHOTO TOYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTCHC YIJIOB, MMEIOIINX
IPOU3BOJIbHYIO BEINYNHY;

- BBIMOJIHATH apUPMETHUCCKHE ICHCTBHUS C IIETBIMH U PAIlMOHATBHBIMH YHCITAMHU;

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

- CPaBHUBATH PAIMOHAIBHBIC YHUCIIA MEKITY COOOIA;

- OILICHUBATh M CPAaBHUBATh C PAlMOHAJIBHBIMH UYUCIAMH 3HAYCHHS LENBIX CTEICHEH
9rCesI, KOPHEH HATYPaIbHOM CTEIICHN U3 YMCEI, JIOrapu(hMOB YHCEIT B IPOCTHIX CITydasx;

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

B moBceIHEBHOM KU3HH M TIPU U3YUIECHHUU IPYTHX YISOHBIX MPEIMETOB:

- BBIMIOJIHSATH BBIYMCIICHUSI IPU PEIICHHUH 33124 IPAKTHYECKOr0 XapakTepa;

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

- COOTHOCHTH peaibHbIC BEINYNHBI, XapPaKTEPUCTUKH OOBEKTOB OKPYKAIOIIETO0 MUpPA C
UX KOHKPETHBIMH YMCIOBBIMH 3HAYCHUSIMHU;

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

Ypasnenusn u nepasencmea

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

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

- pelaTh UppalMOHATLHbBIE YPABHEHHUS;

- NPUBOJIUTH HECKOJBKO TMPHUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPUIECKOTO
ypaBHEHHUs BHJa: sinX = &, COS X = @, tgx = a,Ctgx = a, rme a — TabiuyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPUICCKON (DYHKITHH.

B moBceTHEBHOM JKM3HU U TP H3YYCHUH IPYTUX TPEIMETOB:

COCTaBIISITh M pPELIATh YPABHEHUS M CHCTEMbl YPABHCHUH MNpPU PEUICHHH HECIOKHBIX
MPaKTHYIECKHUX 33/1a.



Dynkyuu

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

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

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

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

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

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

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

B noBceaHeBHOM KU3HU U IPU U3YYEHUU JPYTUX IPEIMETOB!

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

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CHTYalUH.

Inemenmol MamemamuuecKko20 aHanu3a

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

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

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

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MIPEIMETOB:

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

- COOTHOCHUTh TpaMKM pealbHBIX IMPOLECCOB M 3aBUCHUMOCTEH C UX OINUCAHMSIMHU,
BKJIIOUYAIOLIUMU XapaKTEPUCTUKU CKOPOCTH U3MEHEHUs (ObICTPBIN pOCT, IUIABHOE MOHMWKEHHE U
T.IL.);

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

Teopusa eepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA

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

— OTEPUPOBATH TIOHATHUSMHU: YaCTOTa W BEPOSATHOCTH COOBITHS, CIY4alHBIN BBIOOP,
OTIBITHI C PABHOBO3MOYKHBIMU DJIEMEHTAPHBIMH COOBITHUSIMU;

- BBIYUCIISTH BEPOSTHOCTU COOBITUI HAa OCHOBE MOJICUETa YKCiIa UCXOJI0B.

B moBcenHeBHOM KU3HU U IPU U3YUEHUH APYTHX MPEAMETOB:



- OIICHUBATh M CPAaBHUBATh B MPOCTHIX CIy4asX BEPOSTHOCTU COOBITUH B peabHOM
JKHU3HH;
- YUTaTh, COIOCTAaBISATh, CpPAaBHUBATh, HWHTEPHPETUPOBATH B TMPOCTHIX CIydasx
pealibHbIC JaHHBIC, TIPECTABICHHBIC B BUJIE TAOIUII, TUarpamm, rpadukos.
Texcmoevie 3a0auu
— Pemiate HecnoKHBIE TEKCTOBBIE 33/1a4M PAa3HBIX TUIIOB;
—  aHAIM3HPOBATH YCIOBUE 33724, IPU HEOOXOUMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTeMaTUYeCKyI0 MOJIEIb;
— TIOHUMATh W UCIIOJIB30BAaTh ISl PEUICHUS 3a/1a4u WH(OPMAITUIO, TPEACTABICHHYIO B BUJIE
TEKCTOBOM M CUMBOJIBHOM 3aITMCH, CXeM, TaOJIUII, AuarpaMmm, rpaduKoB, pUCYHKOB;
— JIeHCTBOBATH [0 AITOPUTMY, COJIEPKAIIEMYCSI B YCIIOBUU 3a/1a4u;
—  HCIIOJIB30BaTh JJOTUYECKUE PACCYKICHHUS MPU PEIICHUH 3a1a4H;
— paboTaTh ¢ U30BITOYHBIMHU YCIOBUSMH, BHIOUPAs U3 BCe MHPOPMAIIUH, TaHHBIC,
HEOOXOUMBIC ISl PEIICHUS 3a1a4H;
—  OCYIIECTBIISATh HECTIOKHBIN MEepedOp BO3ZMOKHBIX PEIICHHM, BRIOUPAsk U3 HUX ONTHMAIbHOE
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH,
— aHATM3HUPOBATh U UHTEPIPETUPOBATH MOTYUCHHBIE PEIICHHS B KOHTEKCTE YCIOBHS 3a1a4H,
BBIOMpATH pelIeHHs], He TPOTUBOPEUAIIUE KOHTEKCTY;
— pemiarth 3a7a4M Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI CKUIOK, KOMUCCHH ) U HA BBIYUCIICHUE
CJIOXKHBIX MPOIIEHTOB B PA3JIMUHBIX CXEMaX BKJIAJIOB, KPEJAUTOB U UIOTEK.
B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:
peuiaTh HECIOXKHBIE MPAKTUYECKUE 33/1a4l, BO3HUKAIOUIUE B CUTYAIMSIX MIOBCETHEBHOM
JKU3HH.

T'eomempusn

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

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

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

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

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

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

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

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

B noBceaHeBHON KU3HU U NIPU U3YYEHUH IPYTHX ITPEIMETOB:

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

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

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

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



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

Bexkmopul u koopounamut 6 npocmpancmee

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

- HaXOJUTh KOOPJIMHATHI BEPIIMH Ky0a U IPSIMOYTOJIbHOTO NIapajuleenue1a

O6vqa10mm71051 Ha VFJIV6JICHHOM YPOBHC HAYUUTCA.

Anzeopa u nauana ananusza

Dnemenmol meopunu MHOHCECH8 U MAMEMAMUYECKOIL 102UKU

— CB000OHO OTIEpPUPOBATH MOHITHSIMI: KOHEYHOE MHOKECTBO, IJIEMEHT MHOKECTBA,
MTOJIMHOYKECTBO, IIepeceueHre, 00bEIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBBIE MHOXKECTBA
Ha KOOPJIMHATHOW TPSIMOM, OTPE30K, HHTEPBAJI, IIOJIYMHTEPBAJ, IPOMEKYTOK C BBIKOJIOTOMH
TOYKOMU, TpaduIecKOe MPEICTABICHUE MHOKECTB Ha KOOPAMHATHOM IIJIOCKOCTH;

— 3aJ1aBaTh MHOXKECTBA MEPEUUCICHHEM U XapaKTEPHUCTUICCKUM CBOMCTBOM;

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

—  TIPOBEPSITHh MPUHAIIC)KHOCTH JIEMEHTA MHOXKECTBY;

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

— TPOBOJHUTH JOKA3aTEIBHBIC PACCYXKICHUS IS 0OOCHOBAHMSI HCTUHHOCTH YTBEPIKICHUN.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

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

Yucna u vipasricenus

— CB000HO OMEpUPOBATH MOHITUSIMH: HaTypaIbHOE YHUCII0, MHOXKECTBO HATypaIbHBIX UHCE,
1[eJI0€ YHUCII0, MHOXKECTBO LIETIBIX YKCel, OOBIKHOBEHHAS JIpOOk, AecATUYHAs IPOOH,
CMEIIIaHHOE YHUCJIO, PAITHOHATFHOE YHCII0, MHOKECTBO PAIlMOHALHBIX YHCE,
UppalMOHATIFHOE YHCIIO, KOPEHb CTEMEHH N, ACHCTBUTEIHHOE YHCIIO, 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 3aHUCH (CUCTEMBI CUMCIICHHUS) B APYTYIO;

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

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

— CpaBHHUBATh JEHCTBUTENBHBIC YHCIIA Pa3HBIMU CIIOCOOAMHU;

—  YIOPSIOYMBATH YHCIIA, 3aITUCAHHBIC B BUEC OOBIKHOBEHHOU U JECSITUYHOM qpoOH, YHcla,
3aMMiCcaHHbIe ¢ UCTIONB30BAaHUEM apU(PMETUIECKOTO KBAPAaTHOTO KOPHS, KOPHEH CTEeTeH!
Oorpire 2;

— nHaxomutb HOJI u HOK pa3HbiMu crioco0amMu ¥ UCIIONIB30BaTh WX MPH PEIICHUH 33]1aY;

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



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

B nogceonesnoll sHcuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBICHATH CpaBHCHHE PE3YIHTATOB BBIYMCIICHHI IIpH pEIICHUHN ITPAKTUICCKUX
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 BBIpAXKCHHA IIPpU PCUHICHUHN
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 ypABHEHUN U HEPABEHCTB M UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-i1 cTeneHeil, ApoOHO-pallMOHaNIbHbIE U UPPALIMOHAJIBHBIE;

OBJIaJIETh OCHOBHBIMU THIAMHM [10Ka3aTEJIbHBIX, JJOTaPUPMUUECKUX, UPPALIMOHAIbHBIX,
CTENEHHbIX YPAaBHEHUN U HEPABEHCTB M CTaHJAPTHBIMU METO/IaMU UX PEIICHUN U IPUMEHSATh
UX IIpY PELICHUH 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTh TeopeMy BueTa [uisl peleHns HEKOTOPBIX ypaBHEHUH CTEIIEHU BBILLE BTOPOU;
IIOHUMATh CMBICJI TEOPEM O PAaBHOCHJIBHBIX M HEPAaBHOCUJIBHBIX IPE0OPa30BaHUSIX
YPAaBHEHUI U YMETb UX JJOKa3bIBaTh;

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

UCIOJIb30BaTh METOJl MHTEPBAJIOB ISl PELIEHUs HEPABEHCTB, B TOM YUCIe APOOHO-
palMOHANBHBIX U BKJIIOYAIOLIMX B €01 UPPALlMOHAJIbHBIE BBIPAyKEHMUS;

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€Mble YpaBHEHUSMHU, HEPABEHCTBAMHU U MX
CUCTEMAaMHU;

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

B nosceonesnoii orcusnu u npu usyyeHuu opyeux npeomemos:

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

BBITNIOJIHATH OLEHKY MPaBIONOA00us pe3yIbTaTOB, OIYyYaeMbIX MPU PEIICHUH Pa3IU4YHbIX
YpaBHEHUI, HEPABEHCTB U UX CUCTEM MPHU PELICHUH 33/1a4 APYrUX 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 ypaBHeHnﬁ u
HCPAaBCHCTB.

Dyukyuu

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



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

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

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

BJIQJICTh MOHATHEM JorapudMuueckas QyHKIHS; CTPOUTD ee rpaduK U yMETh IPUMEHSATh
CBOMCTBA JIorapu(pMUUECKO PyHKIMH IPU PELICHNN 33/1a4;

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

BJIJICTh MOHATHEM 00paTHAs (HYHKIHS; IPUMEHSATH 3TO MOHATHE MPH PEIICHUH 33a4;
MPUMEHSATH MIPH PELICHUH 331a4 CBOMCTBA (DYHKIIHIA: YETHOCTh, IEPHOAUNYHOCTD,
OTPaHUYEHHOCTH;

IPUMEHSATH [P PELLICHUH 3a7a4 peoOpazoBaHusl rpaduKoB QyHKIMII;

BJIQJICTh MOHATUSMH YMCIIOBAsI TOCIEI0BATEILHOCTD, apu(hMEeTHIECKast 1 TeOMETPUIECKast
MIPOTPECCHUS;

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

B nosceonesnoil scuznu u npu uzyuenuu Opyeux y4eoHvlx npeomemos:

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

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

Dnemenmovl mamemamuyueckKozo ananu3a

Brnanets nonsitueM 6eckoHEYHO yObIBaroOIIasi FeOMETpUUECcKasi IPOrpeccust U yMeTh
MIPUMEHSITh €r0 IPU PEIIeHUN 3a/ay;

MIPUMEHSTD JUIsl PELICHU 3a]1a4 TEOPHUIO NPEAECIIOB;

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

BJIaJIETh MOHATUSAMU: IPOU3BOHAS (PYHKIIMM B TOUKE, TPOU3BOAHAS (PYHKIINY;
BBIUUCIIATH POU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIMH U MX KOMOMHALINH;

uccieoBaTh (PyHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH TPapUKH U IPUMEHSThH K PELICHUIO 33a/1a4, B TOM YHCIIE C TapaMeTPOM;
BJIAJIETh MTOHATHEM KacaTelbHas K rpaduKy QYHKIIMHM U YMETh IPUMEHSTh €r0 MPHU pelIeHuN
3ajady;

BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIIHs, OTIpe/IeIeHHbIH HHTETPal;

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

B nosceounesnoii scuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

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

Texcmoevie 3a0auu

Pemiate Ppa3HbIC 3a1a4U MOBBIIIEHHOMH TPYAHOCTH,



— aHATM3HPOBATHh YCIOBUE 33a7a4d, BEIOUPATh ONTUMAILHBIN METO/I PEeIICHUS 3aa9H,
paccMaTrpuBas pa3jInyHble METOBI;

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

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

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

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

B nogceonesnoll sHcuznu u npu uzyueHuu Opyaux npeomemos:

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

T'eomempus

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

—  CaMOCTOSTEILHO (POPMYITHPOBATH ONPEACTICHUS T€OMETPUICCKHUX (DUTYD, BEIABUTATH
THITOTE3bI O HOBBIX CBOWCTBAX W MPH3HAKAX T€OMETPHUYECKUX (UTYP M 0OOCHOBBIBATH WIIH
OIIPOBEpPraTh UX, 0000MIATh UM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Ki1accax (uryp,
MPOBOJIUTH B HECIIOKHBIX CIy4asiX KIaCCUPUKAIMIO PUTYp 11O pa3IHYHBIM OCHOBAHUSIM;

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

— pelaTh 3aJ1a4d TEOMETPHUUECKOTO COJIEPIKAHUS, B TOM YHUCIIC B CUTYaIUsIX, KOTIa aJlrTOPUTM
pEeIIEHHsI HE CIIEAYET SIBHO U3 YCIOBHS, BBIIIOJIHATH HEOOXOAMMBIC JUIsl PELICHHUS 33729
JIOTIOJTHATEIBHBIC TIOCTPOCHUS, MCCIIEA0BATH BO3MOKHOCTh IIPUMEHEHHS TEOpeM U (OpMYIT
JUISL peICHUs 3a71ay;

— yMeTh (OPMYJIUPOBATH U JOKA3BIBATH TCOMETPHUYCCKHUE YTBEPKICHHUS,

—  BJIAJICTh OHATUSMHU CTEPEOMETPHUU: TIPU3Ma, MapaJlIeNICITUIIe, THPAMHJIA, TETPadIp;

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

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

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

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

— yMeTh IPUMEHATH MapajiebHOe MPOSKTHPOBAHUE sl U300paskeHus GUryp;

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

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

— BJIAJICTh OHATHUSMH PACCTOSTHUE MEXKIY (PUTYypaMH B TIPOCTPAHCTBE, OOIIHUN TIEPIICHIUKYIISP
JIBYX CKPEIIUBAIOIINXCS MPSAMBIX U YMETh PUMEHSATh UX MPH PEIICHUN 33]1aY;

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

—  BJIaJIeTh NOHATUSMU ABYTPAHHBIN YTOJ, YTOJI MEXAY TIIOCKOCTSIMH, IEPIICHIUKYISIPHBIE
IJIOCKOCTH M YMETh MMPUMEHSTH UX MIPU PEIICHUH 3aa4;

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

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



—  BJIAJIETh NOHATUSMHU TUPAMUJA, BUIBI TUPAMUJ, HJIEMEHTHI IPABUIBHON MHPAMUIBI U YMETh
MPUMEHSTH UX MPH PEIICHUH 3a]1ad;

— UMETh MPEJACTABICHUE O TeopeMe Ditniepa, IpaBUIbHBIX MHOTOIPaHHUKAX;

— BJIAJIETh IOHATHEM TUIOIIAU TTOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh MIPUMEHSTH €0 TpU
pelIeHNH 3a]1aY;

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

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

— HMETh MPEJICTABICHUS O BIIMCAHHBIX U ONMMCAHHBIX Chepax U yMETh MPUMEHSATh UX TPU
peIICHIH 3a]1a4;

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

— WMETh MPEJACTaBICHUE O Pa3BEPTKE MUIUH/IPA ¥ KOHYCA, TUIOIAIA TOBEPXHOCTH IIMIIMHIPA U
KOHYCa, yMETh IIPUMECHSITh UX TIPU PEIICHUH 3a1a4;

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

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

— HMMETh MPEJICTABICHUE O IMOJ00UU B IIPOCTPAHCTBE U YMETh PEIIaTh 33/1a4i HA OTHOIICHUE
00BEMOB U TUIOIa/Iel TOBEpXHOCTEN MOTOOHBIX (QUTYD.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

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

MOJIyYCHHBIC MOJICIIA M HHTEPIIPETUPOBATH PE3yIIbTaT.

Bexmopul u koopounamot 6 npocmpancmee

— Brnagets mOHATHUAME BEKTOPHI U UX KOOPAUHATHI;

— yMETh BBINOJHATH ONEpaIiy HaJl BEKTOPAMH;

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

— TPUMEHATH YpaBHEHUE MIIOCKOCTH, (HOPMYITY paCCTOSTHUS MEXKy TOUKaMU, ypaBHEHUE
cdepbl Ipu peleHu  3a1ad;

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

Hcmopu}l mamemamuku
— Hmeth MMpEACTAaBJICHUE O BKJIIAJIC BBIAAOIINXCA MATCMATHUKOB B PA3BUTHUC HAYKHU,
— IHOHHUMATh POJIb MAaTCMATHUKH B PAa3BUTHU Poccun.

Memoovr mamemamuxu

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

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

— Ha OCHOBE MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepH30BaTh KpacoTy U
COBEPIIEHCTBO OKPYKAIOIIEro MUpa ¥ NPOU3BECHUI UCKYCCTBA;

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

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

OoOvyyaromuiicst Ha 6a30BOM VPOBHE TMOJYUYUT BO3MOXKHOCTh HAVUUTHCS:

Yucna u GbIPAIICCHUA



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

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

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

- CpaBHUBATh PAIIMOHAIIBLHBIE YHCIIAa MEXKTY COOOiA;

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

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

B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX YICOHBIX MIPEIMETOB:

- BBITIOJIHSITh BBIYMCIICHHS TIPU PEIICHUH 3314 IIPAKTHYECKOTO XapaKTepa;

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

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

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

Ypasnenus u nepasencmea

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

- UCIIOJIb30BAaTh METOJbl PELICHUS YPAaBHEHWI: NPUBEIACHHE K BHJIY «IIPOU3BEICHUE
PaBHO HYJIIO» UJIM «4aCTHOE PABHO HYJIIO», 3aMEHA [IEPEMEHHBIX;

- HCII0JIb30BaTh METOJ UHTEPBAJIOB Ul PEILICHUS HEPABEHCTB;

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

- BBITNIOJIHATE OTOOP KOpHEN YpaBHEHHMM WM PELIEHUIl HEPAaBEHCTB B COOTBETCTBHM C
JIOTIOJIHUTEIbHBIMU YCIIOBUSMH U OTPaHUYECHUSMH.

B noBceaHeBHOM XKU3HU U IPU U3YYEHUU APYTHX YUEOHBIX MPEIMETOB:

- COCTABJISITh U PEIIaTh YPABHEHMS, CUCTEMbl YPABHEHUN M HEPABEHCTBA IIPU PELICHUU
3a/1a4 JPYruX y4eOHBIX MPEIMETOB;

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

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIM IIpU PEIICHUM YPABHEHWS, HEPABEHCTBA WU
CHCTEMBI pe3yibTaT, OLEHUBATh €r0 MPaBA0NoJ001e B KOHTEKCTE 3aJaHHOM pealbHON CUTYyalluu
WU TIPUKIJIATHOM 3a/1a4H.

Dyukyuu

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

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

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

- CTPOUTH TPaPUKH U3YUYEHHBIX (PYHKIIHIA;



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

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

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

B noBcenHeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— ONpeNeNATh Mo TrpadukaM W HUCHOIB30BATh Ui PEIICHHS NPUKIATHBIX 33134
CBOWCTBA peabHBIX IPOLECCOB M 3aBHUCHUMOCTEH (HAaMOONIbIINE W HAUMEHBIIWE 3HAYCHHS,
MIPOMEXKYTKH BO3pacTaHUsI U yObIBaHUS QYHKIIH, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA U T.11.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYyalUu;

-ONpEeeNATh MO TpauKaM MPOCTEUIINE XAPAKTEPUCTUKH IMEPUOANYECKUX IPOLIECCOB B
OHMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H U Jp. (aMIUTUTY/1a, IEPUOJT U T.I1.)

Inemenmovl MamemamuiecKko20 aHanu3a

- OnepupoBaTh NOHATUSAMU: MPOU3BOJHAS (PYHKIMU B TOUKE, KacaTejbHas K rpaQuxy
(GyHKIMH, TPOU3BOIHAS (QYHKIUY;

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

- BBIUUCIIATh MPOU3BO/HBIE 3JEMEHTapHBIX (DYHKIMH M MX KOMOMHAIUM, MCIIONB3Ys
CIPAaBOYHBIEC MATEPUAJIbI;

- UCCIIE0oBaTh B MPOCTEUIIUX ciay4yasX (QYHKIMM Ha MOHOTOHHOCTb, HAaxOJUTh
HauOOJbIINE ¥ HAMMEHBIIME 3HA4YCeHUS (YHKIUH, CTPOUTh TpapuKH MHOTOWICHOB U
IPOCTEHIINX pallMOHAIBHBIX (DYHKIMH ¢ UCII0JIb30BaHUEM allapaTra MaTeMaTHUECKOro aHaIu3a.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUU IPYTUX yUEOHBIX PEIMETOB:

- pelaTh NpUKIAgHbIE 3aaud U3 OMONOruu, (PU3MKH, XMMUU, SKOHOMUKU U JIPYTUX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapPAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

- UHTEPIPETUPOBATH MOTYYEHHBIE PE3YIIbTATHI.

Teopus eeposamnocmeii u cmamucmuKa, 102UKa U KOMOUHAMOPUKA

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

- OTIEPUPOBATh TOHATUSMHU: YacTOTa U BEPOSATHOCTb COOBITHS, CIy4alHBIH BBIOOD,
OTIBITHI C PABHOBO3MO>KHBIMU 2JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISITH BEPOATHOCTH COOBITUI HA OCHOBE MOJICYETA YHCIIA UCXOIOB.

B noBcenHeBHOM KU3HU U TIPU U3YyUEHUU JAPYTUX MPEAMETOB:

- BBIYUCIISATH UM OLIEHUBATh BEPOATHOCTH COOBITHI B peaIbHOM JKU3HH,

— BBIOMPATH MOIXOIAIINE METO/IBI TTPEICTABICHUS K 00pa0OTKH TaHHBIX;

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

Texcmoevie 3a0auu

— Pemate 3a1aun pa3HbIX TUIIOB, B TOM YKCJIE 33/1a4U MOBBIILIEHHON TPYAHOCTH;

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

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

— pemiath 33134y, Tpedyrole nepedopa BapuaHTOB, IPOBEPKU YCIOBHIA, BRIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;



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

— TEpEeBOAMTH NP PELICHUH 3a/1a41 HHPOPMALIUIO U3 OJHON (OPMBI B IPYTYIO, UCIOJIB3YS
IpU HEOOXOAMMOCTH CXEMBbI, TAOIHIIBI, TpaduKU, 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 (BBIHOCHBIE) IMIOCKUE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOIOTPAHHUKOB;

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

- OPUMEHSATh TeOMEeTpUYecKue (akThl Ui pelIeHus 3axad, B TOM  YHCIE
IIpEIIIoJIaratoiuX HECKOJBKO I1aroB peIIeHHUs;

- OIMCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTRBE;
(opMyIMpOBaTH CBOWCTBA U IPU3HAKU (DUTYD;
JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;
BJIQJIETh CTAHJAPTHOM KiaccuduKanueil NpOCTPaHCTBEHHBIX (uryp (IUpaMupsl,
IIPU3MBI, TApAJUICTICIUIIE]IbI);

- HaXO0/JUTh 00BbEMBI U IJIOLIAN MOBEPXHOCTEH reOMETpUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

- HCIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (UTYp Ul PElIeHUs 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, KOOPAMHATBHI BEKTOpA, YroJl MEXKIAy BEKTOPAMH, CKaJSIPHOE
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;

- pelaTh npocTeifiye 3ajaur BBEIEHUEM BEKTOPHOTo Oazuca.

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

dnemenmol meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

JocTtrxenne pe3yiabTaToB

— CB00OJHO ONEpUPOBATH MOHATHUAMU: KOHEYHOE MHOXKECTBO, JIEMEHT MHOXECTBA,
MIOJIMHO’KECTBO, IepeceueHne, 00beIMHEHUE U PA3HOCTh MHOYKECTB, YHCIIOBbIE MHOXKECTBA
Ha KOOPAMHATHOM NPSAMON, OTPE30K, MHTEPBAJ, IOJIyHHTEPBaJ, IPOMEKYTOK C BBIKOJIOTON
TOYKOH, rpaduuecKoe MpeICTaBICHHEe MHOXKECTB Ha KOOPIMHATHON TIJIOCKOCTH;

— 3aJaBaThb MHOXECTBA NIEPEUYNUCICHUEM U XapaKTEPUCTUUYECKUM CBONCTBOM;



OIIEpPUPOBATH MTOHATUSMHU: YTBEPKICHHUE, OTPULIAHUE YTBEPKIACHUS, HCTUHHBIEC U JIOKHbBIE
YTBEpKJEHUsI, IPUUHMHA, CIEICTBUE, YACTHBIN Cllydail 00LIEero yTBep KIeHHsI, KOHTPIpUMED;
IIPOBEPSTH IPUHAIIECKHOCTD 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 nosceounesnoii sorcusnu u npu usyyeHuu opyux npeomemos:

HCIIOJIB30BATh YUCIIOBBIE MHOXKECTBA HA KOOPJAUHATHOM IPSIMON U Ha KOOPAUHATHON
IIJIOCKOCTH ISl OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBIICHUN;

IIPOBOAUTH AO0KA3aTCIBbHBIC PACCYXKIACHUA B CHTyallHIX HOBCGHHGBHOﬁ KHU3HHU, IIPpU PCIICHHUUN

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

MMOHUMATh CYTh KOCBEHHOT'O JJOKA3aTeNbCTBRA;

OTIepUPOBATH MOHATUSMYU CYETHOTO U HECYETHOT'O MHOXKECTBA;

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

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

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

Yucna u evipasrcenusn
Joctrxenue pe3yiabTaToB

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

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

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

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

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

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

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

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

BBIIIOJIHATH U OOBICHSTH CpaBHCHUC PE3YJILTATOB BBIYHCIICHUI IpH pCICHUN TPAKTUYCCKUX
3aaa4, B TOM 4YHUCJIC HpI/IGHI/I)KCHHBIX BLIQHCHCHHﬁ, HCIIOJIb3YA pa3HbIC CITIOCOOBI CpaBHCHHﬁ;
3aIMUCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaHHBIC PEAJIbHBIX BEJIMYHH C
HCIIOJIB30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OLCHUBATHL PA3HBIMU criocobaMy  YHCIIOBBIC BBIPpAXKCHUA IIpU PCHICHUUN

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



CBOOOHO OTIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELLICHUHU 3371ay;

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 TOKECTBEHHBIE PEOOPA30BaHMsI 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 IIPU pelieHuH 3a7ad 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 PEIICHUHN 33JaYMHOTOYIICHBI C ACHCTBUTEILHBIMU H LEJIBIMUA
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 MNpocTeimme (YHKIMU KOMIUICKCHOM MEepeMEHHON Kak
reOMEeTpUUYECKHUE TPE0OPa3OBaAHHUS.

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

CB000IHO OTIEpUPOBATh MOHATUSIMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPABHEHUS U
HEPAaBEHCTBA, YPABHEHUE, SIBIISIIOIIEECS CIIEICTBUEM 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/IETh OCHOBHBIMU THITAMU TOKa3aTEeNbHBIX, JOrapU(PMUUECKUX, UPPALIUOHATBHBIX,
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 perieHns HEeKOTOPBIX YpaBHEHHM CTENEHU BbIIIE 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;

HCIOJIb30BaTh METO]I MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB, B TOM YHUCIIE 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 Pa3HBIMU METOJ/IaMU JI0Ka3aTeIbCTBA 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 noeceonesnoii 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
ypaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3ajay APYIUX 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 MIPUKJIAAHYIO 3aa4y, HHTCPIPCTUPOBATH IMMOJIYYCHHBIC PC3YJIbTATHI,

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;

— 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,
ACHMITOTHI, TOUKH TIeperuda, Nepuo v 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 T€OMETpUUYECKast IPOrPeccHst 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 MOHATHAMM: IPOU3BOIHAS (PYHKIIMH B TOUKE, 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 CTAaHAAPTHBIM aIIapaTOM MaTeMaTHYECKOro aHAJIN3a JJIsl BBIYMCICHUS
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—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 BeliepmTpacca;

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

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

BJIQ/IETh TOHATUSMU BTOpas MPOU3BOJAHAS, BBINYKIOCTh Trpaduka (QyHKIHH 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 Npe/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 CIy4alHbIX BEIIVNYHH;

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

UMETH NPEJCTABICHNE O KOPPEIALUY CIydyalHbIX BEJINYUH.

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).



Conep:xaHue TUCHUATLINHBI (2614.)
1 cemecTp

BekTopsl 1 KoopauHATHI B ipocTpancTie (12 4.)

ITonsiTne BeKTOpa B IPOCTPAHCTBE, HACWUCTBUA € BeKTOpamu. KoMImaHapHble BEKTOPBI.
[Tpaktuyeckas pabdora Ne 1 «JleiicTBusi ¢ Bekropammu». KoopauHATBl TOYKM M KOOPAWHATHI
BekTopa. CkanspHoe mnpousBeAcHUE BekTopoB. IIpaktmueckas pabora Ne 2 «CkamsipHoe
IIPOU3BEICHUE BEKTOPOBY.

DJieMeHTbI TEOPHH MHOKECTB U MATEMATHYECKOM JIOruKH (4 4.)
MuoxecTBo. Onepannuu HaJ MHOXKECTBAMU. DJIEMEHTbl MAaTEMAaTUYECKOM JTIOTUKH.

Yucaa u Boipazkenus (18 4.)

Llenbie, panvoHaNbHBIE W ACHCTBUTENBHBIC YHCIA. APHUPMETHYECKUN KOPEHb HATypalbHOU
crenieHd. CTEeNEeHb C PAllMOHAIBHBIM M JCHCTBUTEIBHBIM IIOKa3arenaeM. PemieHue 3amad Ha
npuMeHeHue cBoilcTB creneHeil. [lpaktuueckas pabora Ne 3 «JlelicTBUTEIbHBIE YHCIIAN.
Jlorapugm. CpoiictBa norapudmoB. JlecsTuuHble U HaTypanbHble Jorapudmsel. Ilpaktuyeckas
pabora Ne 4 «CpoiicTBa orapumMoB».

OcHoBbI TPUTOHOMeTpHH (26 4.)

Panuannass Mepa yria, mOBOpPOT TOYKM BOKpPYr Hadana KoopauHar. OnpeneseHue CUHyca,
KOCHHYCa, TaHT€HCa yria W ux 3Haku. Ilpaktudeckas pabora Ne 5 «Ompenenenue cumyca,
KOCHHYCa U TaHI'€HCa yIja». 3aBUCUMOCTb MEXIY CHHYCOM, KOCHHYCOM M TaHT'€HCOM OJHOIO U
TOro ke yria. TpuronHomerpuueckue toxaectBa. CHUHYC, KOCHHYC M TaHI€HC YIJIOB O M —(.
[Ipaktuyeckas pabota Ne 6 «VYmpouieHHEe TPUTOHOMETPUUYECKUX BbIpaXeHUi». Popmyibl
cinoxxenus. @opmynsl ABoiHOro yrima. Ilpaktuueckas pabora No 7 «DopMynbl CIOXEHUS U
aBoitHOro yrma». ®opmyinbsl npuseneHus. Cymma W pa3sHOCTb CHHYCOB U KOCHHYCOB.
[TpakTrueckast padota Ne 8 «Dopmysbl IpUBEACHUS

®ynkuuu (20 4.)

CrenenHas (yHKuMs, ee cBoiicTBa u rpaduk. Bzaumuo oGparHble ¢yHkuuu. [lokazarenbHas
¢byHkus, ee cBoiictBa M rpaduk. Jlorapupmuueckas ¢GyHKIuUs, €€ CBOilcTBa M TIpaduk.
[Tpaktuyeckas pabora Ne 9 «CreneHHas, mokas3aTeiabHas U Jorapupmuyeckas QYHKIHN.
OO6mmue cBoiicTBa TpuroHomeTpudeckux QyHkuuidi. CBoiicTBa (pyHKIMU Y = COSX U ee rpaduk.
CroiictBa ¢yHkimu Yy = SiNX u ee rpaduk. CpoiictBa ¢yHkiuu Yy = tgX u ee rpaduk.
[TpaxTrueckast padora Ne 10 «Tpuronomerpuueckue QyHKIANY.

YpaBHenusi u HepaBeHcTBa (36 4.)

PaBHOCWIIbHBIE ypaBHEHHsS M HepaBeHCTBA. VppamnuoHanbHble YypaBHeHHs. I[IpakTuueckas
pabotra Ne 11 «HppammonanpHbie ypaBHeHUs». [lokazarenbHble ypaBHeHms. [loka3arenbHbie
HepaBeHcTBa. CUCTEMBI MMOKA3aTeNbHBIX YpaBHeHUN U HepaBeHCTB. [IpakTtuueckas padbota Ne 12
«IlokazarenpHble ~ ypaBHEHUSI U HepaBeHCTBa».  Jlorapupmuyeckue  ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. [IpakTudeckas padora Ne 13 «Jlorapudmuueckue ypaBHEeHUs
U HEpaBEHCTBa». YpaBHEeHHE COSX = a. YpaBHeHHue SiNX = a. Ypasuenue tgX = a. [Ipakrudeckas
pabora Nel4 «lIpocteifiime TPUTOHOMETPUYECKHE YpaBHEHHs». |pPUTOHOMETPUYECKHE
YpaBHEHUs, CBOJAIIMECS K KBaigpaTHbIM. OJIHOpOJHBIE ypaBHEHHUs. PelieHne ypaBHEHM
pa3ioxkeHueM Ha MHoOXxuTenu. llpaktuueckas pabora Ne 15 «TpuroHomerpuueckue
ypaBHeHUs». [IpakTudeckas padora Ne 16 «Mtorosas pabora 3a 1 cemectpy.

JJIeMeHThI MATEMAaTHYEeCKOro anajau3a (3 4.)
[TonsiTre MPOU3BOIHOM, TPOM3BOIHAS cTeneHHO QyHkuuu. [IpaBuna auddepeHnrpoBanus.



KoncyabTamuu (44.)
2 cemecTp

DJIeMEeHThl MATEMATHYECKOro aHaau3a (nmpoaosokenue) (38 4.)

Boruncnenne npousBoanbix. IIpakTuueckass padotra Ne 17 «BblunMcineHue NpOU3BOIHBIXY.
[Tpon3BoiHBIE HEKOTOPBIX AJIEMEHTAPHBIX (YHKUUH. BbruncieHue Nmpou3BOAHBIX pa3IMYHBIX
¢ynkuuit. ['eomerpuueckuii U ¢uszndeckuii cMbIch mpou3BoaHoM. IlpakTuueckas pabora Nel8
«['eomerpuueckuii U GU3NYECKUN CMBICT MIPOU3BOAHOM».Bo3pacTanue u yObiBaHue (QyHKIUH.
Okcrpemymbl GyHkuuu. [Ipaktuueckas pabora Ne 19 «MccnempoBanue QyHKIMHM C TOMOIIBIO
npou3BOHOM». [IpuMeHeHrne Mpou3BOIHON K MOCTpoeHHio rpadgukoB GyHkiui. [TocTtpoenue
rpadukoB GpyHkuuii. Haubosnbiiee n HanMeHsbInee 3HaueHne Gynkuuu. [Ipaktudeckas padora Ne
20 «IToctpoenne rpadukoB ¢pyHkumii».IleppoodpaszHas, npaBuiia HAXOXKACHHUS MEPBOOOPA3HBIX.
[Inomans KpUBOJMHEHHON Tpameuuud U uHTerpai. BerumciieHne uHTerpanos. [Ipaktudeckas
pabora Ne 21 «BwluncieHue MHTErpajioBy. BeluncieHue miomaneil ¢ IOMOLIbI0 MHTErPaoB.
[Tpaktyeckas padora Ne 22 «BrraucieHue iomazei ¢ IoMOIIbI0 HHTETPAJIOBY.

CTaTuCTHKA ¥ TeOpHUsl BEPOAATHOCTEH, KOMOMHATOpUKA (24 4.)

[IpaBuno mpousBeneHus, NEPEeCTaHOBKU. Pa3MelieHns, coueTaHus 1 UX CBOMCTBA. 3a/aud Ha
MOJCYET YMCIIA MEPECTAaHOBOK, pa3MeleHnid u coderannii. bunom Herotona. Ilpaktuueckas
pabora Ne 23 «IlepectaHoBku, pa3memieHus U coderaHusi». COOBITHS MU UX KOMOHMHAIIUU.
BepositHocTs  coObiTus. CroxkeHue BeposTHOcTeld. HesaBucumble COOBITHS, YMHOXKEHHE
BeposTHOocTel. [Ipaktuueckass pabora Ne24 «BepositHocTh». CiydaliHble BEJIUYUHBI.
[lenTpanbHbIC TEHACHIIMK U MEPHI pazOpoca.

TexcroBble 3a1a4u (4 4.)
3ajaun Ha ABMKEHUE. 3a/1a4yu Ha CMECH, CIIaBbl, KOHLIEHTPALUIO.

IIpsiMbIe ¥ MJIOCKOCTH B NPOCTPaHCcTBe (28 4.)

AkcuoMbl ctepeomerpuu. IlapamiensHOCTh NpsSMBIX, NOPAMONM U IJIOCKOCTU. B3ammHoe
pacrojIokeHUEe MPSIMBIX B IPOCTPAHCTBE, Yoyl MEXIy ABYMs HpPSIMBIMH. 3ajaud IO TEME
«B3auMHOe pacnonokeHue INpsAMBIX B IpOCTpaHCTBe». [lapamienbHOCTh  MIIOCKOCTEH.
[Tpaktuyeckas pabora Ne 25 «IlapamienbHOCTh MHpsSIMBIX M IUIOCKOcTei». Terparap u
napajieNnenunes. 3aj1a4n Ha MOcTpoeHue cedeHnid. [Ipaktiueckas padora Ne 26 «Iloctpoenue
cedyeHui». [lepneHAUKyIIpHOCTD NPSIMON M IUIOCKOCTH. [lepneHauKyssp M HakJIOHHAs, Yroi
MEXy HIpSIMON U IUIOCKOCTBIO. J[BYrpaHHBIM yroj, nepneHAuKYISIPHOCTh IUIOCKOCTEeH. 3agaun
no teme «llepneHAMKYIIpHOCT MPAMBIX M IUIOcKocTei». Ilpaktuueckas paGora Ne 27
«IlepneHIuKyISIPHOCTD NPSAMBIX U TNIOCKOCTEW.

MHoOrorpaHHuKHu M KpyrJble Teqaa (36 4.)

[TonsTHe MHOTOrpaHHMKA, MpU3Ma. 3a7aydl Ha BBIUYMCIIEHUE IUIOIMIAIM MOBEPXHOCTH U 00BeMa
npu3mbl. [lpaktrueckas pabora Ne 28 «IIpusmaw. Ilupammpa. IIpaBuibpHas mHpamuia.
VYceuennas nupamuzia. 3aJaud Ha BBIYMCICHHME IUIONIAAM MOBEPXHOCTH M 0ObeMa MUpPaAMUJIBI.
[Mpaktudeckas padora Ne 29 «[Iupamunay». [IpaBunsHbie MHOTOTpaHHUKA. LlmuHap. 3amaun Ha
BBIYUCIICHHE TUIOIIAAM TOBEPXHOCTH M oObema muiauHipa. I[lpaktuueckas pabora Ne 30
«Uunuuap». Konyc. 3agaum Ha BbIUMCICHHE IUIOUIAJM TOBEPXHOCTH U O0bEMa KOHYyca.
[Tpaktuyeckas padora Ne 31 «Konycey». Chepa, map, ypaBHeHHe cepbl. [lnomans moBepxHocTu
chepsrl, 00BeM IIapa U €ro yacTel. 3aJaui Ha BBIUUCICHUE TUIOIAIeH TOBEPXHOCTH U 00HEMOB
MHOTOTPaHHHUKOB U KPYTJIbIX TEII.

Hctopust Mmatematuku. MeToabl maTteMaTuku (2 4.)



Ucropusa matemarnku. MeTo1bl MaTeMaTUKHU

Koncyabranuu (24.)

IIpomexyTounas arrectanus (4 4.)
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Y4eOHO — MeTOANYECKOE 00ecTIeueHrue
IlepeyeHb OCHOBHOIM JIUTEPATYPBI

1. II.A.Amumos, FO.M.Konsrun, M.B.Tkauésa u ap. MatemaTtuka : anreOpa u Havasia
MaTeMaTHYECKOT0 aHallu3a, reoMeTpus: Anredpa u Hauajaa MaTeMaTHYeCKOrO aHAIH3a.
10 - 11 xmacchl: yueOHHK 7151 00IIe00pa30BaTeIbHBIX OPraHu3anuii: 0a30BBIH U
yray6nennsiit yposens/ L. A. AnumoB, FO.M.Konsarun u ap. — 8-e uza. — M.:
[Tpocsemenue 2020

2. JIL.C.Atanacsn, B.®.byty3os, C.b.Kanomues, JI.C.Kucenésa, 3.1 .Ilo3Hsk.
['eomerpus.10 — 11 xmacCel: yueOHUK 17151 00111€00pa30BaTENbHBIX OpPraHU3aAIHNI:
6a3oBbiii U poduinbHbIN ypoBHU/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomies u ap.—
23-¢ u3n. — M.: Ilpocsenienne, 2016

IlepedeHnb 10NMOJHUTENBbHON JTUTEPATYPHI

Maremaruka. [IpodunbHblii ypoBeHb. Ne6 BapuaHTOB. THIOBBIE TECTOBBIE 3aJaHUSI OT
pa3pabotunkoB EI'D + 8003amanuii uactu2 /M.B. Amenko, M.A BomukeBud u Ap./moa pe.
N.B. Amenko. — M. U3narenscTBO «IK3aMen», n3narenbctso MIIIMO, 2019

bammvakoB M.M. Matematuka. COOpHUK 3a7ad  OpOoQWIbHOW  HanpaBIEHHOCTH:
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

bammvakos M.U. CoopHuk 3anau: yuebd.mocooue (06a30Bbii ypoBenb). 11 ki — M.: 2014

Ilepedyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CETH
"HHTepHer"
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccuiickuii 001ieo6pa3zoBarenbHbIi mopTan).
www.pedsovet.org (Bcepoccuiickuit UHTEpHET-TIEICOBET)
www.math.ru (MHTEepHeT-IOIIepKKa YUUTEIel MaTeMaTHKH ).
www.mccme.ru  (cait  MOCKOBCKOrO  II€HTpa  HENpPEephIBHOIO  MaTeMaTH4eCKOIro
o0Opa3oBaHus).
WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEIICH )
www.som.fsio.ru (cereBoe 00beTMHEHNE METOTUCTOB)
http:// mat.1september.ru (caiiT razeTsr «MaTemMaTukay)
www.eidos.ru/ gournal/content.htm (MaTepHET - ®KypHaI «Ha0C»).



10. www.exponenta.ru (00pa3oBaTeIbHBII MATEMAaTUYSCKUI CAMT).

11. www.math.ru/lib (anexkTpoHHass MaTeMaTH4ecKas OMOIMOTEKA).

12. http:/school.collection.informika.ru (emuHas koyutekuusi UUPPOBBIX 00pPA30BATEIBHBIX
pECypCoB).

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

14. http://teacher.fio.ru (memarornueckas MmacTepckas, ypoku B IHTepHeTe U apyroe).

15. www.uic.ssu.samara.ru (myTeBouTens «B Mupe Haykn» Ui MIKOJIBHUKOB).

16. http://mega.km.ru (Merasuuuxnonenus Kupumna u Medoaus).

17. http://www.rubricon.ru, http://www.encyclopedia.ru (cali Tl « JHIUKIOTICIAN»).

Y4eOHo — TeMaTHYEeCKHH IJIaH

Homep Tema KosmuectBo
TeMbl 4acoB
1 cemecTp
1. BekTopb! 1 KOOPAMHATEI B IPOCTPAHCTBE 12
2. DJeMeHThl TEOPUU MHOXKECTB MMAaTEMaTUYEeCKOM JIOTUKU 4
3. Yucna 1 BeIpayKeHUs 18
4. OCHOBBI TPUTOHOMETPUU 26
o. OyHKIMH 20
6. YpaBHEHUS U HEpPAaBEHCTBA 36
7. DJeMeHThl MaTeMaTHYECKOro aHaJIN3a 3
8. Koncynprammm 4
9 dopma NpoMeKyTOUHON aTTecTanuu — JuQpepeHIMpOBAHHbINA
3a4er
2 cemecTp

10. DJIEMEHTBl MATEeMAaTHYECKOTO aHan3a (TIPOI0KEHUE) 38
11. CraTHcTuKa M TeOpHs BEpOATHOCTEH, KOMOMHATOPUKA 24
12. TexcToBBIE 3aMaUN 4
13. [TpsiMbIe 1 TITIOCKOCTH B TPOCTPAHCTBE 28
14. MHOrorpaHHMKH 1 KpyTJIble TENa 36
15. Hcropust maTeMaTHKh, METO/IbI MATEMATHUKHU 2
16. Koncynpranuu 2
17. [Ipomexxyrounas arrecranus 4
18. dopMa MPOMEKYTOUHON aTTECTALUU - DK3AMEH

Hroro 261




TemaTn4eckoe IJIAHUPOBAHHE

Maremartuka (2514, 6,54 B He1e110)

1. [I.A.Amamos, FO.M.Konsrun, M.B.Tkauésa u np. Matematnka : anreOpa v Hayaja MaTeMaTHIeCKOro aHajan3a, reoMeTpusi: Anredpa u
Hayvaja MareMarudeckoro ananu3a. 10 - 11 kimacesl: yueOHHK A1t 0011e00pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbINd U YIITyOJIE€HHBIA YPOBEHB/
1. A.Anmumos, FO.M.Komnsirus u ap. — 8-e uzn. — M.: [Ipocsemenue 2020

2. JI.C.AranacsH, B.®.byry3o0s, C.b.Kagomriies, JI.C.Kucenéna, O.I".ITo3usk. 'eomeTpusa.10 — 11 kmacCel: y4eOHHK 115
0011e00pa3oBaTeIbHBIX Opranu3anuii: 6a30Beiii U TpoduiabHbIN ypoBHH/JI.C.ATanacsH, B.®.byry3os, C.b.Kanomues u np.— 23-¢ u3z. —
M.: [IpocBemienue, 2016

ILnanupyemble pe3yJbTaThl 00yYeHHUsI Buabl
Ne | Koa Homa U
-BO HIHee $opm
Coaep:xumoe marepuajia
qyaco 3aJJaHH IIpeaxmeTHbIC MeTtanpeamMeTHbie bl
B e KOHTPO
Jl
I cemecTp (119 4.)
BexTopbl M KoOpAUHATHI B IpocTpancTBe (12 4.)
[1.38- | ®opmynupoBaTh PeryasituBHble:
42 Ne ONpeleIcHUus U YUHUTBIBATH IIPABUIIO B
321, WUTIOCTPUPOBATH TIOHATHE | TUIAHUPOBAHUU U
323, BEKTOPA, JJINHBI BEKTOPA, KOHTpOJIE criocoba
[ToHsiTHE BEKTOPA B IPOCTPAHCTBE, IEHCTBUS C 328, KOJUTMHEAPHBIX BEKTOPOB, pemeHus, paznmmyate | P3
1 2 BEKTOpaMHU 335 (a) | KOMILTaHAPHBIX BEKTOPOB, croco6 u pe3ynabTaT YO
11.43- PaBHBIX BEKTOPOB. JEUCTBHS.
45 BrinonnusaTe onepannu Haj
Ne 355, | Bekropamu. Haxonuth Ilo3HaBaTebHbBIE:
358(B,r | pa3nokeHue BEKTOpa Mo opueHTupoBaTecsi Ha | YO
2 2 Komrianapabie BEKTOPHI ) TpEM HEKOMITJIaHAPHBIM pazHooOpaszue P3




BCKTOpaMm. Hcmnons3oBaTh
BCKTOPHBIC MCTOABI IIPU

croco0oB peICHUA
3aaad.

[TpakTiaeckast pabora No 1 «JlelicTBUS C BEKTOpAMI) peleHny 3aaay Ha 113
11.46- BBIYMCIICHUSA U KoMMyHHKaTUBHBIE:
49 JI0Ka3aTelIbCTBa. YYUTHIBATH Pa3HbIC
No403, MHCHUS ¥ CTPEMHUTHCSA
407(,r K KOOpAVHAIUU
) Pa3JIMYHBIX MMO3ULIUN B
409 COTPYAHHUYECTBE,
(a,e,n) KOHTPOJIMPOBATh
418(a,B JIEUCTBUA apTHEpA.
) YO
KoopauHatsl TOUKH ¥ KOOPJIMHATHI BEKTOpa 426 (0) P3
I1.50-
52
Ne
444,44
)
451(,r YO
CkasisipHO€ MTPOU3BEICHNUE BEKTOPOB ) P3
[Tpaktuyeckas padora Ne 2 «CkansgpHoe Npou3BeieHIe
BEKTOPOB» 113
DJ1eMeHTbI TEOPUH MHOKECTB H MAaTeMAaTHYeCKO# Joruku (4 4.)
Koncne | OBnaaers NOHATHAMMU: PeryasituBHble:
KT KOHEYHOE MHOKECTBO, €r0 | OI[CHUBATh
JIEKLIMU | DJIEMEHT, IOJIMHOXKECTBO, IIPaBUJIBHOCTb
nepeceyeHune u BBITIOJTHEHUSI
00bEeTUHEHNE MHOKECTB. JEUCTBUSI Ha YpPOBHE
OnepupoBarh NOHATHAMHU: a/IeKBaTHOM
YTBEPKACHHUE U €r0 PETPOCIIEKTUBHOM
MHO0X€eCTBO, ONIEpalliy HaJl MHOKECTBAMU OTpULIaHHE, UCTUHHBIE U OLIEHKH. P3




JIOKHBIC YTBCPIKIACHM,
HaxOoJUuThb NCPECCUCHUC U
O6T>CI[I/IH6HI/IC MHOXCCTB,
Ppacrio3HaBaTh JIOKHLBIC

Ilo3naBaTenbHbIE:
CTPOUTD pedeBbie
BBICKA3bIBAHUS B

YTBEPKJICHHUS. YCTHOW M MUCbMEHHOMN
Koncme dopwme.
KT
JEKIUU KoMmmyHukaTuBHBIE:
KontponupoBath
8 DJIEMEHTBl MaTEMATUYECKOM JIOTUKH JEUCTBHUs MMApTHEpA. P3
Yucaa u Boipaxkenus (18 4.)
§1,2, [IpuBOUTE IPUMEPHI PerynasiTuBHbIie:
Ne (maBatp ompezeneHue) Ocy1ecTBiATH
2,349 | apudmeTrueckux KopHeH UTOTOBBII u
9 I{enble, palmoHaJIbHBIE U ACHCTBUTEIbHBIEC YNCTIA YETHBIE | HATypaJIbHOM CTEIIEHHU. MOIIArOBbIil KOHTPOJIb P3
§ 4, [IpumensaTs npaBuia 10 PE3yJbTary.
32,38, JEUCTBUM C paJiKajJaMu,
10 ApudmeTnuecknii KOpeHb HaTypaIbHON CTENEHH 41 BBIPAKEHUAMU CO Ilo3HaBaTenbHbBIE: P3
§ 5, Ne | cTeneHsAMH C Crpouts pe4eBble
CreneHb ¢ palMoOHaJIBHBIM H  JICUCTBUTENBHBIM | 60, 69, | palMOHaIbHBIM BBICKA3bIBAHUS B
11 MOKa3aTeseM 74 IIOKa3aTeJIeM IIPU YCTHOM M MUCHbMEHHOMN P3
Ctp.37, | BBIYMCIICHUSAX U dbopwme.
«IIpose | MPeOOPa3OBaHUSX
pb BbIpa)XKCHMI. BRIMOIHATE KoMMyHuKaTUBHBIE: P3
12 Peuienue 3a1a4 Ha NpUMEHEHNUE CBOMCTB CTENIECHEN ceOs» MPOCTCUIIINE Y4UTHIBATH pasHbIC
[Tpaktuueckas padora Ne 3 «JleficTBUS CO CTENEHSIMHU U | - npeoOpa3oBanus MHEHHUSA U CTPEMUTBCS
13 KOPHSIMUY JorapupMuuecKux K KOOpAUHALIMHI 113
§ 15, BBIpXCHUH C Pa3IMYHBIX TIO3UITUN B
Ne 272, | HCTIOJIb30BAHUEM CBOWCTB COTPYJHUYECTBE.
275, norapu(MoB, C TTOMOIILIO
277 ¢bopmy nepexona.
14 Jlorapudmer Yer, P3




2178

§ 16,
Ne 290-
15 CaoticTBa JjorapuMoB 293 ger P3
§ 17,
Ne 305-
16 JlecsTnuHbIe U HATYpAJTbHBIC JTOTaPHU(PMBbI 307 ger YO, P3
17 [Tpaktuyeckas pabora Ne 4 «CBoiicTBa orapumMoB» - 113
OcHoBBI TPUTOHOMETPHH (26 4.)
§ [IepeBoauTs TpagycHyIO PerynasiTuBHblie:
21,22, MEpYy B paJlaHHYIO U OLICHUBATH
Ne 420, | obpatHo. Haxonuts Ha IIPaBUJIBHOCTb
Panuannas Mepa yria, moBOpOT TOYKH BOKPYT Hauana | 422, OKPYKHOCTH TIOJIO’KEHUE BBITIOJTHEHUS
18 KOOpJAMHAT 424 TOYKH, COOTBETCTBYIOIIEH NEUCTBUS HA YpPOBHE P3
§ 23, JAHHOMY JIEHCTBUTEIILHOMY | J€KBAaTHOU
24, Ne | yuciy. PETPOCIIEKTUBHOM
430 HaxonuTh 3HaKM 3HAUEHUH | OIIEHKH.
qer, CHUHYyCa, KOCHHYCa, TAHTeHCa
434 Yyucna. Ilo3naBaTenbHbIE:
Yer, BrisBIATH 3aBUCHMOCTD BJIAJIETh o01muM
435 MEX]ly CHHYCOM, IIPUEMOM  PELICHMUS
Ornpenenenne CMHyca, KOCUHYCa, TAHT€HCA yIjla U WX | Yer, KOCHHYCOM, 3ajad.
19 3HAKU 447 TAHT€HCOM OJJTHOTO U TOTO YO, P3
[Tpaktiueckass padora Ne 5 «OmpeneneHue cuHyca, | - xe yrna. [IpumeHnsTs KoMMmyHUKaTHBHBIE:
20 KOCHHYCA U TaHTEHCA yIIIay JTaHHBIE 3aBUCUMOCTH JIS JIOTOBApUBATHCS u I13
§ 25, J0Ka3aTeJIbCTBA TOXKACCTBA, | MPUXOIUTh K o6meMy
Ne 459 | B 4aCTHOCTH Ha PEIICHUIO B
3aBUCUMOCTh MEXIY CUHYCOM, KOCHHYCOM U TAHT€HCOM | YeT, OIIpENENEHHBIX COBMECTHOHN
21 OJTHOTO W TOTO € yriia 461 (1) MHOKECTBax. AeATEeIbHOCTU, B TOM P3
§ 26, [TpumeHsTH TpU quclie B  CHTYallWH
Ne 465 | mpeoOpa3oBaHUSIX U CTOJIKHOBEHUS
22 TpuroHomeTpruecKue TOXKJIECTBA 4er, BBITMCIICHMAX HHTCPCCOB. P3




23466 | dhbopmymsl CBS3H
qer TPUTOHOMETPHUYECKUX
CuHyC, KOCHHYC U TAaHT€HC YTJIOB Ol U -0 § 27, GbyHKIUH yrioB
Ne No a v —a, GopMyIIBI CIIOKCHHSI,
475 - (hopMyIIbI IBOMHBIX YTJIOB,
23 476 yer | popMyIIBI IPUBEICHHUSA, YO, P3
[IpakTnueckas paborta No 6 «YupoleHue | - (hopMyIIbI CYMMBI U
24 TPUTOHOMETPUUYECKUX BBIPAKEHHI Pa3HOCTH CHHYCOB, CyMMBI 13
§ 28, | ¥ pasHOCTH
Ne 483 | KOCHHYCOB.
(1), Jloka3pIBaTh TOXKOAECTBA,
484 MPUMCHSS pa3IMUHbIC
qer, METO/1bl, UCIIOJIb3Ys BCE
25 DOPMYIIBI CIOKEHUS 486 (1) | usyueHHbIE HOPMYJIBL. P3
§ 29, | [IpuMeHsTh BCe M3yUEHHBIE
Ne 501, | cBOMCTBa U (OPMYJIEI
503 IpY PELICHUH PUKIATHBIX
(1), 3aJa4 ¥ 3a/1a4 [OBBIIIEHHON
26 PopMyssl JBOMHOIO yriia 506 yer | CJIOXKHOCTH P3
[Ipaktuueckas padora Ne 7 «Dopmyibl CIOXKEHUS H | -
27 JIBOMHOTO yriay 113
§ 31
Neo 525-
28 DopMyJIbl IPUBEACHUS 528 ger P3
§ 32
Ne 537-
29 CymMa ¥ pa3HOCTh CHHYCOB M KOCHHYCOB 538 ger P3
30 [TpakTuyeckas padora Ne 8 «DopMysbl IPUBEICHUS - 113
@Oynkuun (20 4.)
§ 6, No | Ilo rpaduxam yHKIHIA PeryasituBHble:
122, OTIMCHIBATh UX CBOWCTBA yMETh
31 CrenenHas GyHKIIUS, €€ CBOWCTBA U IrpaduK 124 yet | (MOHOTOHHOCTb, OpUEHTHPOBATHCS B P3




32

B3anmuo obpartHbie GyHKIMN

§ 7, Ne
132
Yer,
133 yer

33

IToka3zarenpHas QyHKIMSA, €€ CBOWCTBA U rpaduk

§ 11,
No
196,19
7

34

Jlorapudmmueckas QyHKIUS, e CBOWCTBA U TpauK

§ 18,
Ne 319,
321,
327
Yer,
328 yer

35

[Tpaktuyeckas padora Ne 9 «CrenenHas, noka3aTeabHast
u sjorapupmMudeckas GyHKIAN

36

OO111e cBOMCTBa TPUTOHOMETPUUECKUX (PYHKITHI

§38,
39, Ne
691
(2,4),
692
get,700
, 703

37

CaoiicTBa (hyHKIIMHU Y = COSX U ee Tpaduk

§ 40,
Ne 711
4er,

712

),
713 (2)

38

CaoiicTBa QyHKIIUH Y = SINX 1 ee rpapuk

§41, Ne
723

qerT,

724
(),

OTPaHUYEHHOCTb, YETHOCTD,
HEYETHOCTD,
IIEPUOTUYHOCTB).
CtpouTth cXxeMaTH4YECKU
rpadguku QyHKIIUUB
3aBUCUMOCTH OT
PUHA]ICKHOCTU
MOKAa3aTeJsl CTETIeHH K
OJIHOMY U3
paccMaTpuBaeMbIX
YHCIIOBBIX

MHOECTB, B 3aBUCUMOCTH
OT OCHOBaHHUS U
IIEPEUHCIIATh €€ CBOMCTBA.
Pacnio3naBats rpaduku
TPUTOHOMETPUUYECKUX
¢bynkuii. [IpuBoauts
npuMepsl QyHKIUH,
00J1aaroNInX 3aJaHHBIMA
cBolicTBaMHU. Pa3bsiacHATH
CMBICIT TIEPEUYHCIICHHBIX
CBOMCTB.AHAJIM3UPOBATH
noBesieHrne QyHKINI Ha
pa3IMYHBIXy4acTKax
o0JacTu onpeeeHusl.

Pa3INYHBIX
HUCTOYHUKAX
nHpopMmanuu,
TUTAHUPOBATh
MOHOJIOTUYECKUN
OTBET.

ITo3naBaTtenbHbIE:
BJIQJIETh  SI3BIKOBBIMU
CPEICTBAaMHU — YMEHHE
TOYHO, JIOTUYHO
u3JIaratb CBOK TOYKY
3peHusl.

KoMmmyHuKaTuBHBIC:
OBITh  TOTOBBIM K
CaMOCTOSTENILHON
MH(POPMAIIMOHHO-
ITO3HABATEIILHON
JesTeTbHOCTH.

YO
P3

P3

P3

113

P3

P3

P3




725 (2)

§42, Ne P3
735
4er,
736
(2),
39 CgoiicTBa GhyHKIMH Y = tgX 1 ee rpaduk 737 92)
[Ipaktuyeckas pabora Ne 10 «TpuroHomerpuyeckue | -
40 byHKIAN 113
YpaBHeHusi 1 HepaBeHcTBa (36 4.)
§ 8, | Pacno3naBaTh PerynasituBHbIe:
139 PaBHOCHIILHBIC OIICHUBATH
4eT,140 | mpeobpazoBanums, MPaBUJILHOCTh
41 PaBHOCWIBHBIEC YpAaBHEHMS U HEPABEHCTBA 4yeT npeoOpazoBaHus, BBIITOJIHECHUS P3
§ 9, Ne | mpuBOJsIIME K YPABHEHUIO- | JCHCTBUA Ha YpPOBHE
152 CJIEJICTBUIO. a/IeKBaTHOM
(1,3),Ne | PemaTe npocreniiue PETPOCIIEKTUBHON
154 HppalUOHAIIbHBIE, OIICHKH.
42 WppauronanbHble ypaBHEHHS (1,2) TOKa3aTeIbHEIE, P3
ITpaktuyeckas pabora Ne 11 «MppanuoHanbHble | - J0rapu(pmMuIecKue ITo3naBarenbHbIE:
43 YpaBHEHUS YpaBHEHUs, HEPABEHCTBA U | BIAJIETh o0muMm 113
§ 12, | MX CUCTEMBI, PUEMOM  pEUICHHs
Ne 210 | TPUTOHOMETPHUYECKHE 3a1ad.
ger, ypaBHEHUs. Y METh
211 HaXOJIUTh APKCUHYC, KommyHukaTuBHbIe:
qer, apKKOCHHYC, apKTaHT'€HC JIOTOBapUBaThHCS u
44 ITokazarenbHbIe ypaBHEHUS 213 et | AEUCTBUTEIILHOIO YHCA, IPUXOAUTH K 00IeMy P3
§ 13, | rpaMOTHO GopMyIHpYsI PEIICHUIO B
Ne 231 | onpeneneHue. COBMECTHOMN
er, [IpumeHsTs GOpMYIBI ASI1 | ACSITEIBHOCTH, B TOM
45 [TokazaTenpbHBIC HEPABEHCTBA 232 yer | HAXOXKIAECHHS KOPHEH _ YUClIE B  CUTyalHUU P3
46 CucreMbl I0Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB § 14, | YPaBHEHHMH COS X = g, SINX | CTONIKHOBEHHS P3




Ne 240-

242 ger
[Ipaktnueckass pabora Ne 12  «Iloka3arenbHbIC | -
47 YPaBHEHUS U HEPABEHCTBA»
§ 19,
Ne 337
Yer,
340
),
47 Jlorapudmuueckne ypaBHEHUs 341 ger
§ 20,
Ne 355,
49 Jlorapudmudeckue HepaBEeHCTBA 357 ger
[Ipaktuueckast pabora Ne 13 «Jlorapudmmueckue | -
50 YpaBHEHHUS U HEPABEHCTBA»
§ 33,
Ne 569
@A),
51 YpaBHeHue COS X = a 573 uer
§ 34,
Ne 587
Yer,
589
@A),
52 VYpaBHenue Sin X = a 591 ger
YpaBHeHnue tg X = a § 35,
Ne
608uer,
53 611
[Ipaktuueckass  pabdora Ne 14 «lIpocreitmme | -
54 TPUTOHOMETPUYECKHE YPABHEHUS»
§36
TpuronomeTrpuyeckue ypaBHEHHUs, cBojsammecs K | (m.1),
55 KBaJPaTHBIM Ne

= a, tg x = a. Pematsp
ypaBHEHUS METOJIaMU
pas3yioKeHus Ha
MHOXKHUTEIH, CIIOCOO0M
3aMEeHBI HEM3BECTHOTO, C
HCIOJIb30BAHUEM CBOWCTB
GdhyHKIIMH, penaTh
YpaBHEHUS, CBOJISIIUECS K
KBaJ[PaTHBIM.
DopMyTUPOBATH THITOTE3bI
0 KOJINYECTBE KOPHEH

YPaBHEHUH U IPOBEPATH UX.

[TpumeHsTH cBOICTBA
(YHKINU TIpU peIIeHUH
NPUKITAIHBIX 3a/1a4.

HHTEPECCOB.

113

113

P3

P3

P3

113

P3




621(2,4
)
622(2,4
)

56

Opnoponubeie  ypaBHeHUs.  PemieHue — ypaBHeHUH
pa3yioKEHUEM Ha MHOXKHUTEIN

§36
(m.2,3),
Ne
624(2,4
)625(2,
4)
628(1,2
)
629(2,4
)

57

[Ipaktueckas  pabora Ne 15  «OmHopoaHbie
YpaBHEHUS.»

58

[Tpaktueckass pabora Ne 16 «Pemenue ypaBHeHHH
pa3yIoKEHUEM Ha MHOKHUTEIIN

P3

113

113

DJieMeHThI MaTeMaTH4ecKkoro anaausa (3 4.)

59

IlonsiTMe TPOWM3BOAHOM, NPOU3BOJHAA CTEHNEHHON
byHKIIMHN

§44,45
Ne 776,
778,78
0(2,4),
790
Yer,
789,
791 yer

60

[TpaBuna muddepeHmpoBaHus

§46, Ne
806
(2,4),
810

(2),

Haxomute npownsBoaHyroo c
IIOMOILBIO OIpeIeICHUsS
MPOU3BOAHON. Brrunciars
IIPOU3BOAHBIE  CTENEHHOU

byHKIIIT

P3

YO, P3




811

(2),
814 (1)




2 cemectp (1324)

I[InanupyemMble pe3yjbTaThl 00yUeHHS Bt
Ne | Koa Joma H
ypo | -BO Conep:xxumoe MaTepuaJia umee (bopm
Ka | 4aco 3aJlaHu bl
B o IIpeameTrHbIe MeranpeameTHble KORTPO
Jsi
DJieMeHThI MaTeMATHYeCcKOro aHaau3a (npojao.kenue) (38 4.)
Koucne | Haxonuts yrinoBoi PeryasituBHblI€:
KT K02 pHLIMEeHT KacaTeNbHOW | BHOCHUTH YO
61 2 Bpruncienue npou3BoIHBIX JeKuuu | K rpaduky QyHKINH B HEOOXOIUMBIE P3
[TpakTuyeckas padora Ne 17 «Beraucienue - 3aIaHHON ToYKe. HaxoquTh | KOPPEKTHUBBI B
62 2 | IpPOU3BOJHBIX» MT'HOBEHHYIO CKOPOCTb JeCTBHE TOCJIE €ero 113
§47, JBUKEHUS MATEPUATIbHON 3aBCPIICHUS Ha
834,83 | Touku. Haxoauts OCHOBE y4ueTa
5 840 | npousBoaHbIE XapakTepa CHEIaHHBIX
63 2 | Ilpou3BoiHBIE HEKOTOPBIX TEMEHTAPHBIX (PYHKIIMI (2) ANIEMEHTAPHBIX (PYHKIIHH. OLINOOK. P3
Koncmne | HaxomuTte npousBogHbIe ITo3naBaTeIbLHLIE:
KT CYMMBI, IPOU3BEACHUS U MPOBOANTH CpaBHEHUE | VYO
64 2 Brruncienue nporu3BOAHBIX PA3THYHBIX (PYHKITUN JIeKIMU | 9aCTHOTO ABYX (YHKIIHI, U KJIaCCU(DUKALUIO TI0 P3
48, No | IPOU3BOJHYIO CIOKHON 3aJJaHHBIM KPUTEPUSIM.
858 yer | Gyukuuu y = f (kx + b). KoMMmyHUKaTHBHBIE:
859 yer | [IpuMeHATH MOHSTHE YUUTHIBATh pasHeie | YO
65 2 ["'eomeTpuyeckuit 1 GU3NIECKHI CMBICI TPOU3BOTHOM 860 yer | IPOM3BOJHO NPH PEIICHNN | MHCHHS] H CTPEMHTBCS P3
- 3a/ad. K KOOpIUHAIINH
[TpakTideckas padorta Ne 18 «I'eomerpudeckuii n Pa3IMYHBIX TTO3UIUN B
66 2 | ¢usnyeckuii CMBICI TPOU3BOTHOM» COTPYJHHYECTBE 113
§49, Ne | Haxonuth mpoMexXyTKH PeryasitTuBHbie: YO
900 uet | Bo3pacTaHus U yObIBaHUS BHOCHUTHh HEOOXOIUMEIE P3
67 2 | Bo3pacranue u yObiBaHHe QyHKIIHA 901 (2) | dyskumm. KOPPEKTUBBI B




§50 Haxonute Touku NEUCTBUE IIOCIIE €rO0 YO
Ne MUHHMYMa U MaKCUMyMa 3aBEpILCHHS HA OCHOBE P3
914(2,4 | dbyakuuu. Haxoauts ydera XapakTepa
) HauOoJbIICe U C/ICTIaHHBIX OIIHOOK.
915(2,4 | HauMeHbIIIee 3HAYCHHSI Ilo3naBaTenbHbBIE:
68 OKCTpeMyMbl QYHKIIUU ) (GyHKIMU Ha OTpE3KE. IIPOBOAUTH CpaBHEHUE
[Tpaktruueckas pabora Ne 19 «MccnenoBanue GpyHKIHH | - Haxonuth Hanbounbiee u U KJIacCU(UKAIUIO TI0
69 C TIOMOUIBIO MPOU3BOAHOMN» HaMEHbIIIee 3HAYCHUS 3aJJaHHBIM KPUTEPHSIM. 113
§51, Ne byHKIHIH. KomMmyHunkaTuBHbIe:
925 HccnenoBaTh GyHKIHIO C YUYUTHIBATH pasHsbie YO
926 MTOMOIIBIO TPOU3BOIHON U MHEHUSA U CTPEMUTHCS P3
[IpMeHeHre TPOW3BOJIHONW K HOCTpoeHHIO rpadukos | (3), CTPOUTH €€ rpauk K KOOpAUHALUN
70 byHKLIMI 927 (2) pasNMYHbIX NO3MLHMN B
Crtp.28 COTPY/IHHYECTBE
8
«IIpose
pb
ceOs»,
71 [Toctpoenue rpagukoB GyHKIMH Ne 2,3 P3
§52 Ne YO
938 (2) P3
72 HawuGosbiiee 1 HanMeHbllee 3HaYeHHE QYHKIIUH 939 (2)
[Tpaktuyeckas pabora Ne 20 «IloctpoeHue rpadukos | - 113
73 GyHKIHI
§54, 55 | Boruucnars npubnnxénnoe | PeryasTuBHbIe:
Ne 3HA4YEHME IUIOLIA/IH BHOCHUTH
984 (2) | KpUBONMHEHHOI Tpanenuu. | HEOOXOIUMBbIC
988 uwer | Haxonute nepBooOpa3Hble | KOPPEKTUBBI B
986 (2) | cremneHHoI, JEHCTBHE TIOCIE €ro YO
74 [TepBooOpazHas, npaBuiia HaX0XKJIeHUs IepBo0oOpa3HbIX | 989 yeT | TPUrOHOMETPUUECKUX 3aBEpLICHUS Ha P3
§56 No | pynkuuit. Berancnare OCHOBE ydera
999(2) | miomangs KPUBOJUHEHHON XapakTepa CIAeTaHHBIX
1000 Tpaneuuu ¢ TOMOIIbIO OIIUOOK. YO
75 [Tnonianb KpUBONIMHENHON TpanelMy U UHTETpall (2,4) ¢dopmynsl Herorona— Ilo3naBaTenbHbIE: P3




§57 Ne | JletiOHwmia MPOBOJUTH CPaBHEHUE

10064e U KIACCU(PUKALIUIO TI0

T 3aJJaHHBIM KPUTEPUSIM.

10054e KommyHukaTuBHbIe: YO
76 Brlunciienre nHTerpaion T YYUTHIBATh pasHbIe P3

[TpakTueckas  pabora Ne 21  «Bwrumcnenue | - MHEHHS U CTPEMHUTHCS

77 WHTETPAJIOB» K KOOPIMHAIIUH I13

§58 Ne Pa3IMYHBIX TO3ULIUNA B

1014(2 COTPYIHUYECTBE

)

1015(2

)

1017(2 YO
78 Brruucnenue miomnaneit ¢ moMonip0 HHTETPaioB ) P3

[TpakTruueckas padorta Ne 22 «BpryuciieHHE TUIOIIAICH C | -
79 OMOUIbI0 UHTETPAJIOB 113
CTaTucTHKA ¥ Teopus BepOSATHOCTEH, KoOMOMHATOpHKA (24 4.)

§60,61 | PemmaTh KOMOMHATOpPHBIE PeryasituBHble:

Nel047 | 3agaum meronom nepedopa | OcylecTBIATh

10434e | 1 O IPaBUITY YMHOXKECHHS WUTOTOBBIN U

T CoznaBaTh MaTeMaTUYECKUE | NOLIATOBBIM KOHTPOJIb

10594e | Mmomenu myst pemeHuUs 10 pe3yabTaTy.

T KOMOHMHATOPHBIX 3a/1a4 C Ilo3HaBaTenbHbIE: YO
80 [TpaBwiio mpon3BeeHNS, IEPECTAHOBKH 1063 MOMOIIBIO ToIcuéTa yrcia | CTpouTh peueBble P3

§62,63 | pasMELIECHHI IEPECTAHOBOK | BHICKA3bIBAHUS B

Nel074 | u coueranuii. [TpuBoauTh YCTHOW U MUCbMEHHOU

10724e | mpuMepsl Cay4ailHbIX, dopwme.

T JOCTOBEPHBIX U KoMMyHuKaTHBHbBIE:

10764e | HEBO3MOXHBIX COOBITHIA. VYuuTteIBaTh pa3Hble

T 3HATh OTpe/ICIICHNE CYMMBI | MHEHUS M CTPEMUTHCS

1082 U TIPOM3BENIEHUS COOBITUN. | K KOOpAUHALIUU YO
81 PasMenienus, coueTaHus U UX CBOMCTBA 1085 3HaTh onpeeneHne Pa3IUYHBIX TTO3UIIUNA B P3




82

3ajaud HA MOJCYET YMCJIa MEePECTaHOBOK, pa3MEeIlEeHUN
U COYETaHUU

Koncne
KT
JIEKIIUA

83

bunom Herorona

§64 Ne
10924e
T

84

[Ipaktnueckas pabora Ne 23
pa3MeNICHHs U COUCTaAHUS)

«IIepecTtaHoBKH,

85

CoObITHSA U UX KOMOMHALIUHA

§65,66
Ne
1116
1119
1121

86

BepositHocTh coObITHS

§67 Ne
1125
1128

87

CrnoxeHue BeposiTHOCTEN

§68 Ne
1136
1137

88

Hezapucumeie CO6]':>ITI/I$I, YMHOKCHHUC BCPOHTHOCTGI‘;I

§69 Ne
11454e
T

1147

89

ITpakTryeckas pabora Ne 24 «BeposTHOCTb»

90

CrydaiiHple BETUYNHBI

§71 Ne
1188
1185

91

IlenTpasibHbIe TEHSHIIMU U MEpHI pazopoca

§72 Ne
1194u4e
T
11954e
T
1196ue
T

COOBITHS B KJIACCUYECKOM
NOHMMaHUH. Pemarts 3a1a4n
Ha BBEIYHCIICHHE
BEPOSITHOCTEH COOBITHH.
(O3HaKOMHTHCSA C
MPEJICTABICHIEM YHCIIOBBIX
JIaHHBIX B BUJE TaOIUIIBL,
JarpaMMel, Tpaduka 1 ux
XapaKTEPUCTHUKAMU,
Pemate npakrrueckue
3aa4u Ha 00paboTKy
YUCJIOBBIX JaHHBIX,
BBIUMCIIEHHE X YHCIIOBBIX
XapaKTePUCTHK.

COTPYJIHUYECTBE.

YO
P3

P3

113

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TexcroBble 3a1a4u (4 4.)

Koncne
92 3agaun Ha IBUKEHUE KT P3
Koncne
93 3ajjauu Ha CMECH, CIUIaBbl, KOHIICHTPAHIO KT P3
IIpsimble ¥ MJIOCKOCTH B NpocTpaHcTBe (28 4)
I.1-3 IIepeunciATs OCHOBHBIE PeryasitTuBublie: YO
94 AKCHOMBI CTEPEOMETPUH Ne3,4,9 | ¢urypsl B mpocTpaHCTBeE, pa3ianyaTh crocod u P3
I1.4,5,6 | dopmynupoBaTh aKCUOMBI pe3ynbTaT AeUCTBUSL.
Ne 17, | 00 ux B3auMHOM ITo3naBaTebHBIE: YO
95 [TapanienbHOCTh NPSMBIX, MPSIMOUM U TJIOCKOCTH 21,22 | pacnoJIO)KEHUH U BJIQJICTh OOIITUM P3
I1.7-9, UJTIOCTPUPOBATD 3THU IIPUEMOM pPCIICHUA.
B3auMHOe pacnosiokeHue NpsAMbIX B IpocTpaHcTse, | Ne 34, | aKCHOMBI IPUMEpaMu U3 KommyHukaTuBHbBIE: YO
96 YroJl MEXKAY JIBYMsI IPSIMBIMU 39,46 OKpYyXaroliel 00CTaHOBKH; | OBITh TOTOBBIM K P3
Ne (dhopMynupoBath CaMOCTOATENbHON
93,94 Ha OCHOBE aKCHOM II€pPBbIC I/IH(l)OpMaIII/IOHHO-
Pemenne 3amau mo Teme «B3aummHOE pacmoyioxeHue TEOPEMBI CTEPEOMETPHUH. MI03HABATE/ILHOM YO
97 MPSIMBIX B IPOCTPAHCTBE D®opmynupoBaTh JESITEIbHOCTH P3
I1.10- ONpeACIICHUE TIPSAMON,
11 MIEPIEHIUKYISIPHON K
Ne 51, | IUIOCKOCTH; OOBACHATD, YTO
98 [TapannenbHOCTh IIOCKOCTEN 52 TaKOCTECPIICHAUKYJIAP U YTO P3
[Tpaktuueckas padota Ne 25 «[lapamienbHOCTh NPAMBIX | - TaKOC HaKJIOHHAA.
99 Y TUIOCKOCTEN» q)(?_PMYHHPOBaTB TeOpEMY O 113
1.12,1 | TPEX MepHeHAUKYIIPaxX
3 ®opMynHMpoOBaTh TEOPEMY,
100 Terpasap u mapayuienenumesn Ne 67 BBIPXKAIOLIYIO ITPU3HAK P3
IL14 TePIEHIUKYISIPHOCTH
No npsMOi
101 3a/1a4u Ha MOCTPOCHUE CCUCHUI 72,82 | Y IUNIOCKOCTH, PUMCHATD P3




102 ITpaktuueckas padora Noe 26 «IToctpoenue ceueHuin» - 9TH I13
[TeprieHAMKYASIPHOCTD MPSAMOU U TNIOCKOCTH I1.15- TEOPEMBI IIPU PELICHUN
18 3a/1a4.
Ne 117, | OOBSACHATB, YTO TAKOE
121,12 | terpasnp, NOKa3bIBaTh HA
103 9 PUCYHKAX U MOJIEIISAX €ro P3
[leprieHauKyIsip ¥ HAKJIOHHAs, yroja Mexay npsimou u | I1.19- 3JIEMEHTBI; H300pakaTh
IJIOCKOCTBIO 21 TETPa3p Ha YEPTEKE;
Ne  No | OOBACHATH, YTO HA3LIBAETCS
143, CEYECHUEM TeTpasapa. YO
104 150 OOBsCHATD, Kakas ¢purypa P3
JIByrpaHHBIN yroJl, NEPIEHANKYIISIPHOCTD IIJIOCKOCTEN [1.22- Ha3bIBACTCS IBYTPAHHBIM
24 YI'JIOM U KaK OH
Ne u3MepseTcs.
167,17 | OOBSICHATB, UTO Ha3bIBACTCS
105 1 YIJIOM MEXAY P3
Pemenne 3amau no Teme «llepnenaukymnspHocts | Koncne | MICPECCKAIOMUMUCA
MPSAMBIX U ITIOCKOCTEI» KT IJIOCKOCTSIMH, KaKHeC
106 JeKknuy | IIOCKOCTH P3
- Ha3bIBAIOTCS B3aUMHO
MEePIEHIUKYIISIPHBIMU;
(bopMyIHMpOBATE TEOPEMY O
MIPU3HAKENIEPIEH IUKYIISPHO
CTH JIBYX IJIOCKOCTEM.
[IpuMeHATH U3ydeHHbIE
[TpakTiueckas pabota Ne 27 «[lepneHAUKYIIPHOCTH YTBEPKJICHUSI IPU PELICHUU
107 HPSIMBIX U IJIOCKOCTE 3a/1a4. 113
MHoOrorpaHHuKHU U KpyrJjble Tejaa (36 u)
[1.27,3 | ®opmynnpoBaTh PeryasiTuBHbie:
0 orpezesNeHue U MPUBOJIUTH | BHOCHUTH
Ne 220, | mpuMepsl MHOTOIPaHHUKOB. | HEOOXOIUMBIE YO
108 [ToHsiTMe MHOTOTpaHHMKA, IPU3MA 229 DopmMyIHpOBaTh KOPPEKTHBHI B P3




3a7a4M HA BBIYMCIICHUE TUIOMIAIM TOBEPXHOCTH U I1.76 ompeielIieHuE U N300paXkaTh | IEHCTBHE MOCIE €T0 YO
109 2 | oObema mpu3Mbl Ne 222 | npuzmy. @opMynnpoBath 3aBEpLICHUSI Ha P3
110 2 | Ilpaktuueckas padora No 28 «IIpuzmay - oTpeieJICHUuE U U300pakaTh | OCHOBE ydeTa 113
11.32 nupamMuay, yCCHECHHYIO XapaKkTepa cACIaHHbIX
Ne nupamuy. GopmMyaupoBaTh | OUIHOOK.
241,24 | onpenenenue u u3oopaxkats | [lo3HaBaTe/IbHBIE:
111 2 | [lupamuna 2 IIpaBUJIbHBIE MIPOBOJIUTH CPAaBHCHHE P3
I1.33 MHOI'OI'paHHHUKH. Pemarn u KJIaCCI/I(bI/IKaLII/HO 1o
Ne 3a/1a4¥ Ha BBIYHCIICHHE 3aJJaHHBIM KPUTEPUSIM.
258,25 | momanu nosepxHoctu 1 KoMMmyHuKaTUBHBIE:
112 2 | IlpaBuiabHas nupaMuga 9 00BEMOB pa3TUIHBIX YUYUTBIBATH PA3HbIE P3
11.34 MHOTOTPAHHHKOB. MHEHUS U CTPEMUTHCS vO
113 2 YceueHHas nupamua Pacno3HaBaTbMHOTOTpaHHU | K KOOPIUHAIIMU P3
3ajaun Ha BHIYHMCIICHUE TUIOIIA/IA IOBEPXHOCTU U I1.80 KH, Ha YePTEIKaX, MOJCISIX | Pa3IMYHBIX [O3ULHUHI B YO
114 2 | oObema MmupaMu bl 1 B peaJibHOM MHpE. COTPYAHHUYCCTBE P3
115 2 | IIpaktuyeckas padota Ne 29 «ITupamuna» - Monemuposats ycnosue OIINOOK. 113
[1.35- | 3a1a4y ¥ C NOMOIIBIO
37 4yepTeka UM PUCYHKa,
MIPOBOIUTH
JOTIOTHUTEIbHBIC
MTOCTPOCHHSI B XOJIC
pemienus.. [[pumeHsITH
M3y4YEHHBIE CBOMCTBA
reOMeTpUUYECKUX GUryp u
dbopmyn s pereHus
TeOMETPUUECKUX 3a7a4 U
3a/1a4 ¢ MPAKTUYECKUM YO
116 2 | IlpaBubHBIE MHOTOTPAHHUKH COJIEP/KAaHUEM. P3
Humusap I1.59, OOBACHATH KaKoe TeJI0 PeryasiTuBHbIE:
117 2 60, 77 | Ha3pIBAETCS MIJIMHIPOM, BHOCHUTD P3
3amaur Ha BBIYMCIICHHE IUIOMAAM TOBEPXHOCTH U | No 524, | KOHYCOM M KaKk HE00XO0TUMBIE
118 2 | oObema mmHApa 529 Ha3bIBAIOTCA UX JJIEMEHTHI, | KOPPEKTUBHI B P3
119 2 | IIpaktuyeckas padora Ne 30 «L{mimnap» - n300pakaTh UUIHHID, JEMCTBHE MOCIIE ETO I13
120 2 Komnyc 11.61- KOHYC M UX CECUCHMUS, 3aBEpUICHUS Ha P3




63

HAXOJUTh ILIOMIAb

OCHOBC y4€Ta

Ne OOKOBOH, MOITHOM XapakTepa cleJaHHbIX
553,55 | moBepxHOCTH U 00BEMA OIINOOK.
5 LWIMHJpa U KOHYCA. ITo3naBaTtenbHbIE:
3amaun Ha BBIYMCICHHE IUIomAAX ToBepxHocTH U | I1.81 Pemars 3amaun Ha MIPOBOAMTH CPAaBHEHHE YO
121 00beMa KOHyca Ne 558, | BbIUMCIIEHUE U U KJIaCCU(HUKAIHIO 10 P3
122 ITpaktrueckas padora Ne 31 «Konyc» - JI0Ka3aTesIbCTBO, 3aJIaHHBIM KPUTEPHSIM. 113
Cdepa, map, ypaBHeHHE CHEPHI I1.64,6 | cBs3anHble ¢ HMIMHAPOM U | KoMMyHHUKaTHBHbBIE:
5Ne KOHYCOM. YUUTHIBATh pa3HbIE
123 576 CDopMmepOBaTL MHCHHUS U CTPEMUTHCA P3
[Tnomans moBepxHOCTH cdepbl, oObeM mapa u ero | [1.68,8 | ONPEACICHUSA chepbl u K KOOpAHHAINH
yacrei 2 11apa, Ux 3JIEMEHTOB; Pa3IUYHBIX TO3HUIIUH B
124 83 OOBSICHSTH, UTO COTPYJIHUYECTBE P3
- IPUHUMAETCS 32 IUIOLIa/lb OLIMOOK.
chepsl 1 Kak OHa
BbIpaXKaeTcs Yepe3 paaunyc
cdepsl; pemaTh NpoCThie
3aJ1a4M, B KOTOPBIX
¢burypupyroT KoMOUHaIUU
MHOT'OI'PaHHHUKOB U T€J
3a/auM Ha BBIUMCIICHHE IJIOLIAAeH TOBEPXHOCTH U BpaIeHus.
125 00BeMOB MHOTOTPAHHUKOB U KPYIJIBIX Tell P3
HUcTtopust Matematuku. MeToabl matemaTuku (2 4.)
126 | | McTopust MaTemMaTKi. MeTo/Ibl MAaTEMATHKH | -

[Tpu opopmrnenun pabodelt mporpaMMbl ObUIM HCIIOTIB30BAHBI CIIEIYIONINE YCIOBHBIE 0003HAUYEHUS:
I13 — mpakTHyYecKoe 3aHATHE;
P3 — pewenue 3anay;
YO — yctHbI# ompoc




Onucanue MaTepuaJbHO — TEXHHYECKOH 0a3bl

Aymutopust Ne 505 - VYueOnas ayauropus Ui NPOBEACHUS TEOPETUUYECKUX 3aHATHN
(YpOKOB), MpaKTHYECKHX paboT, TPYNMOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTALIUH, TEKYLIETO
KOHTPOJIS U TPOMEKYTOUHOM aTTecTanuu. KabuHneT MaTeMaTuky.

OcnamenHoctb:KoMruiekr MeOenu, pa3fgaTouHblii  MaTepuall, ydyeOHas JMTeparypa,
IIJIAKaTBHI.

Aymutopuss Ne 229 VuebHas aynuTopust JUIS TNPOBEIACHUS, TEOPETUUECKUX 3aHATUH
(YpOKOB), TEKyIIEro KOHTPOJII M TPOMEKYTOUYHON arrectanud. KoMmmbIOTEpHBIN Kilacc.
KommiekT mebenu.

Texauveckue cpencta ooyuenus: [1K, Mmynprumeauitnoe 000py10BaHuE.

Win XP, 7 DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220 , Kaspersky Endpoint Security 10 mms Windows — 356-160615-113525-730-94,
[TpaBanalIONetPolice School mns Traffic Inspector Unlimited, [IpaBanallO Traffic Inspector
Anti-Virus powered by Kaspersky Special, Traffic Inspector (Koutpakt 524 JIBI'YIICor
15.07.2019)

MeToauueckue MaTepHaJibl

lIpakxmuueckoe 3ansamue

[IpakTHyeckue 3aHATHUS 110 MaTeMaTUKE OPraHW30BaHHbI B BUJIE PEILICHHs 3a/1a4.

[IpakTuueckue 3aHATHS 10 MATEMATUKE POBOJSATCS CIIEAYIOIIUM 00pa3oMm:

- ydJauggecs CaMOCTOSITEIbHO B NHCbMEHHOW (opMe OTBEyaroT Ha BOINPOCHl JUIS
CaMOKOHTpOJISI, 3aTEM pPEILaT 33Ja4yu (C HCIIOJIb30BAHUEM PEKOMEHYEMOU JIMTEpaTyphbl WU
UHTEpHETA), [I0CTIe Yero JeNIaeTcs aHalu3 BhIIOJIHEHHON paboThl;

- 3aHATHE OCYLIECTBIIIETCS C UCIOIb30BAaHUEM MHMBUyalbHBIX 3aJaHUH;

- 3aHATHE IPOBOJUTCS MO/ PYKOBOACTBOM IIPENOaBaTells.

[Ipn pemieHuu 3amady MOXKHO TIOJIb30BAaThCSl JHOOBIMH MaT€MaTHYECKUMHU TaONHULIaMU U
HE00X0IUMBIMU (OPMYIIaMHU.

KoHTponb  pe3ynbTaToB  NPaKTUYECKUX 3aHATHUH  OOYYaIOIIMXCS  OCYILECTBIISIETCS
npernoJiaBaTeseM Ha y4eOHBIX 3aHATUSAX 110 MaTeMaTHKe.

IIpasuna opopmnenus pe3yrbmamos npaKkmu4ecKo2o 3aHAmus

Pesynbrathl odopmistOTCS B BHJIE NHUCBMEHHOIO OTY€Ta, HPU HAMHCAaHUM KOTOPOIo
HE00XO0IMMO MPHUAEPKUBATHCS CIAEAYIOUINX TpeOOBaHUI:

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

- 3aIMCcaTh YCIIOBUE 3a/1a4d B KpaTKo# ¢opme (1aHo);

- 3anucaTh BOIPOC 3aJa4u B KpaTkoil popme (HailTH);

- 000CHOBaTh HEOOXOAUMOCTh IPUMEHEHHS TEX WJIM MHBIX (OPMYI JUIsl pEeLIeHMs 3a/1a4U;

- IIpU PELIeHUHU 33/1a4 Ha MOCTPOEHHUE NMPOAHAIU3UPOBATh YCIOBHE 337aYd U BBINOJIHUTD
YyepTexk, 1aB ONMHUCAaHUE BCEX MOCTPOCHUH,

- 3anucaTh OTBET.

Pewenue 3a0au

OcymiecTBiss peueHus 3ajJad Mo MaTeMaTUKeoOydaromuecs: JOJDKHBI 3HaThb HE TOJIBKO
00Nl aNropuT™M pelieHus 3aJad, HO U yMeTh paboTaTh C YaCTHBIMU CTPYKTypamu Ipoliecca
pewenus 3a1a4. [IpuBeneM npumMepsl TakKux CTPYKTYP.

[IpaBuna peureHus 3aaa4

Oran 1.I1oHATh CyTh 3a1aun.

Otan 2.CocTaBUTH IIJIaH PEUICHUS 3aa4u.

Ortan 3.Peann30Barh miaH pemieHus 3a1auu.

Oran 4.[Ipoananu3upoBath NOJy4YEeHHBIA pe3yJIbTaT.




Yemmuwiii onpoc

[Ipu vuHIMBHIYaIbHOM OMPOCE MPENoAaBaTellb BHI3BIBAET 00YUAIOIIETOCS K JOCKE, KOTOPOH
OH TOJIb3yeTCsl Uil TOro, 4yToObl chenath HeoOxoaumble 3amucd. OTBeT oO0ydarouierocs
BBICTyIIMBaeT Bcsg rpymma. OmumOKu, JOMyIHIEHHBIE  OOYYalOMIMMCS,  KOJJICKTHBHO
QHAIM3UPYIOTCS W HUCIPABIAIOTCS. YCTHBI ONpOC 3aKIOYaeTcs B BBI30BE MHOTHUX
o0yJaromuxcst UIsi OTBETa Ha BOMPOCHI, TpeOyromue HeOONIbIIOro Mo o0beMy oTBeTa. Yarie
BCEro OMNpPOC NPOBOAMUTCA [UIsl MPOBEPKUM MaTepuaja, KOTOPbIH HYKHO 3allOMHHUTb WU 0e3
KOTOPOI'0 HCBO3MOKHO YCIICIIHOC NPOJABUKCHHUEC BIICPC/I B U3YUCHUU yqe6H0171 JUCHUITIIINHBI.

[lenbto ycTHOTO ompoca SIBISIFOTCS 0000IIeHIe U 3aKpEeIUIeHne N3YYeHHOTO MaTepuaia 1o
pasznenam maremaTuku. lIpu MOArOTOBKE CleayeT MCIOJIb30BaTh JIEKIIMOHHBIA Marepuan U
yuebHyto nutepatypy. CrieyeT BHUMATENIbHO NPOYECTh CBOW KOHCIEKT JIEKIMH 10 U3ydaeMon
TEME U PEKOMEHAYEMYIO JuTeparypy. IIpu 3TOM Ba)kHO Hay4dUThCA BBIACIATH CaMOE IVIAaBHOE U
cocpelloTaunBaTh Ha HEM OCHOBHOE BHHUMaHHE NIpPU IMOATOTOBKE K ONPOCY MO MaTeMaTHKe.
OTtBer Ha KaXIbplii BOMPOC JOJDKEH OBITh JOKa3aTeIbHBIM M apryMEHTHPOBAHHBIM,
oOydaroneMycss HY>)KHO YMETh OTCTaMBaTh CBOIO TOUYKY 3peHHsS.O0ydaromeMycs HaJJIeKUT
XO0pomo nmoaAroToOBUTHCA, LITO61)I HMETh BOSMOXHOCTE I'PAMOTHO U IMOJIHO OTBECTUTH HA 3aIaHHBIC
€My BOIPOCHI, CYMEThb CJelaTh BBIBOJBI M IOKa3aThb 3HAYMMOCTb JAHHOW MpPOOJIEeMbI s
HN3y4acMOIro Marcpuala. Ho JJIA TOIO, LITO6I-)I IMpaBUJIBHO W YCTKO OTBCTUTH HA IMOCTABJICHHBIC
BONPOCHl HEOOXOAMMO TMPABUIBHO YMETh TMOJNb30BaThCsl YUYEOHOW H  JOIMOJHUTEIBHON
JIUTEPATYpPOl.

YCTHBIN OMPOC MOXET MPOBOJUTCS C TMOMOIIBIO OMPOCHBIX JIMCTOB, B KOTOPBIX KPAaTKO
H3JIararoTCa OTBETHI HA IMOCTABJICHHBLIC TCOPECTUUYCCKHUE BOIIPOCHI, a IIPU H€O6XOZII/IMOCTI/I 9THU
OTBETHI COMTPOBOXK/IAIOTCS KOHKPETHBIMU MTPOU3BOJIBHBIMU MPAKTHUECKUMHU TPUMEPAMHU.

Ouenovnbie MaTepuabl NPpH (popMHUPOBaHUM padoueil nporpammbl Aucuuiuabl 111
MaremaTuka

IMacnopT oleHOYHBIX MaTepPUAJIOB

B cootBercTtBun ¢ npunaroil Konnenuumeil pa3BuTHs MareMaTH4ecKOro oOpa3oBaHHs B
Poccuiickoit deneparuu, MaTeMaTHyeckoe OOpa3oBaHUE peIlaeT, B YaCTHOCTH, CIEIYIOIINE
KJIIOYEBbIE 3a]1a4u:

— «MIPEOCTABIATh KAXKIOMY OOYYaromeMycCsi BO3MOXHOCTb JIOCTH)KEHUS YPOBHS
MaTeMaTHYeCKUX 3HaHUI, HE00X0AUMOro /ISl AajdbHENUIIeH yCIeIHON KU3HH B O0IIECTBEY;

— «obecrieunBaTh HEOOXOJUMOE CTpPaHE YHUCJIO BBIMTYCKHHUKOB, MaTeMaTHYecKas
MOJrOTOBKA KOTOPBIX JOCTaTOYHA ISl MPOJOKEHUsT 00pa30BaHUs B pa3IMYHBIX HANPaBICHHIX
U JUIS TIPAKTUYECKOW AESITeIbHOCTH, BKJIOYasl MpernoJaBaHUE MaTeMaTHKH, MAaTeMaTH4YeCKHe
UCcleIoBaHMs, paboTy B cepe HHPOPMALMOHHBIX TEXHOIOTUN U JIP.»;

— «B OCHOBHOM OOIIEM M cpeHeM oOmieM o0pa30oBaHUM HEOOXOAMMO MPETYCMOTPEThH
HOJArOTOBKY OOYYaIOLIMXCS B COOTBETCTBUHM C MX 3alpOCaMHU K YPOBHIO IOJATOTOBKH B cdepe
MaTeMaTHYeCKOro 00pa3oBaHUS.

CoOTBETCTBEHHO,  BBIJACNSAIOTCS TPU  HampaBleHHs TpeOOBaHUM K  pe3yibTaram
MaTeMaTHU4eCcKOro o0pa3oBaHMUs:

1) npaKTUKO-OPUEHTHPOBAHHOE MaTeMaTH4YecKoe 00pa3oBaHue (MaTeMaTHKa IS )KU3HU);

2) MaremaTHKa JUIs KCIOJIb30BaHus B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOpPO€ HaleJeHbl Te OoOydJarommecs, KOTOpbIe
MJIAHUPYIOT 3aHUMATHCSI TBOPUYECKOM W HMCCIIENIOBATEIHLCKOM pabOTOM B 00JIACTM MAaTeMAaTHKH,
(bu3uKH, SKOHOMUKHU U JPYTrUX 0071acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOrO0 ypoBHS — oOOecrneuyeHue BO3MOKHOCTU
UCIOJIb30BaHUSI MAaTEMAaTUYECKUX 3HAHUN U YMEHHH B MOBCEJIHEBHOW KM3HM U BO3MOKHOCTH
YCIELHOT0 NPOAOKEHHUS 00pa30BaHMS MO CIEUUATbHOCTSAM, HE CBA3aHHBIM C MPUKIAIHBIM
UCIOJIb30BAHUEM MAaTEeMAaTUKH.



OO0yyaromuecs, OCyIIECTBISIIOIINE 00y4deHre Ha 6a30BOM YpOBHE, JOKHBI OCBOUTH OOIIIHE
MaTeMaTHYECKUEe YMEHHsI, HEOOXOAUMBIC JUIS KHU3HH B COBPEMEHHOM OOINECTBE; BMECTE C TEM
OHM TIONYYalOT BO3MOXKHOCTb H3YyYUTh NpPEAMET TIyO’ke, ¢ TeM 4YTOoOBl B JalbHEHIIEM INpH
HEOOXOIMMOCTH M3y4aTh MAaTeMAaTHKY JJIsl PO(ECCHOHATBHOTO PUMEHEHHS.

[lpy wW3ydYeHUM MaTeMaTHKH Ha YIIyOJ€HHOM YpOHE MpEeabsBISIOTCS TpeOoBaHUS,
COOTBETCTBYIOIIIME HAMPABJICHUIO «MaTeMaTHKa s NPO(ECCHOHAIBLHOUW JESTEIbHOCTH;
BMECTE C TeM OOYYAIOIIMICS TOJIy4aeT BO3MOXKHOCTh M3YYHUTh MAaTEMaTHKy Ha ropasio Oolee
BBICOKOM YpPOBHE, 4YTO co37acT (YHIAMEHT JJIs JalbHEHIIEr0 CEPhE3HOTO H3yYCHUs
MaTCMAaTHUKHU B BY3C.

[Tpu m3yueHNr MaTeMaTUKHA OOJBIIOC BHUMAHHE YICISCTCS PA3BUTHI0 KOMMYHHKATHBHBIX
ymenuit  (popMmynupoBaTh, apryMeHTHpPOBATh M KPUTHKOBAThH), (HOPMUPOBAHHIO OCHOB
JIOTHYECKOTO MBIIIICHHS B 4YacTH TPOBEPKM HCTHHHOCTH W JIOXKHOCTH YTBEPIKICHHIA,
MOCTPOCHHS IPUMEPOB U KOHTPIIPUMEPOB, LIEMOYEK YTBEPKIACHUN, (POPMYITUPOBKU OTPHULIAHUH,
a TaKkKe HEOOXOJMMBIX M JOCTATOYHBIX YCIOBHH. B 3aBUCHMOCTH OT YpOBHSI IPOTrpaMMBbI
OOJIBIIIE MIIH MEHBIIE BHUMAaHUS YACIACTCA YMCHUIO pa6OTaTB o aJiropuT™My, MCTOJaM IMOUCKa
QITOPUTMa M ONPEACICHHIO  TIPaHUI] NPUMEHUMOCTH  anropuTMmoB.  TpeOoBaHws,
chopmynupoBanHbie B paznene «l'comeTpusi», B OOJBIICH CTEMEHH OTHOCATCS K Pa3BUTHIO
IPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOAOB, YeM K (OPMAILHOMY OIHCAHUIO
CTEPEOMETPUICCKUX (PAKTOB.

I[lnanupyemMsble pe3yibTaThbl OCBOCHUSI YUeOHOM TUCUMILINHBI

B pesynbrare uzydyenus yueOHOM IUCHUIUIMHBI MaTeMaTuka Ha ypOBHE CPEIHEro OOIIEro
o0pa3zoBaHUsI:
OO6yyaromuiicst Ha 6a30BOM YPOBHE HAYUHUTCS:

Aﬂzeﬁpa U Haua.a anaausa

Yucna u evipasricenus

OnepupoBaTb NOHATUSAMHU:

— [eJoe  YHCJO0, JIEIMMOCTh YHCeNl, OOBIKHOBEHHAas Jpo0Ob, JAecsATHYHas JpoOb,
panroHaIbHOE YUCII0, MPUOINKEHHOE 3HAYCHHE YNCIIA;

— olnepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSIMM:  JIorapupMm  4ucia,
TPUTOHOMETpHUUYECKAsi OKPYKHOCTb, TpajlyCHasl Mepa yria, BeJIMUMHa YIia, 3aJaHHOTO TOUKOW Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC YTIJIOB, MMEOIINX
IPOM3BOJIbHYIO BEJINYHHY;

- BBITTOJIHATH apU(PMETUIECKHE ACUCTBUS C LEIBIMHA U PAIlHOHAIEHBIMU YHCIIAMHU;

— BBINOJIHATh HECJOXHBIE TNPEoO0pa3oBaHMs UHUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX
CTETEHU YUCEeI, TUOO KOPHU U3 Unce, TN00 JToraprudMbl YHCET;

— CpaBHUBATh PallMOHAJIBHbBIE YHCIIAa MKy CO00ii;

- OLIEHUBATh M CPaBHUBATh C PAIMOHAJIHHBIMH YHCIAMHU 3HAYCHHS IIETBIX CTETICHEH
qucell, KOpHEeH HaTypalbHOU CTENEHH U3 YHCEN, JJOTapu(pMOB YHCEI B IPOCTHIX CIyYasx;

- OLIEHUBATh 3HAKH CUHYCA, KOCHHYCA, TAHTeHCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B noBcenHeBHOI KU3HU U ITPU U3YYEHHUH JPYTUX Y4EOHBIX MPEAMETOB:

— BBITTOJIHATH BBIYHMCIICHUS TIPY PEIICHNH 3a/1a4 MMPAKTHYECKOTO XapaKTepa,

— BBIMOJIHATh TPAKTUYECKUE pacyeThl C MCIOJIb30BAaHUEM IPU HEOOXOAUMOCTH
CTIPaBOYHBIX MAaTEPUAIIOB M BEIYMCIUTENBHBIX YCTPOWCTB;

— COOTHOCHUTB PEalIbHbIE BEIMYHHBI, XapaKTEPUCTHKH OOBEKTOB OKPYKAIOIIETO MHUpA C
UX KOHKPETHBIMHU YMCIIOBBIMH 3HAUCHHUSIMH;



- UCTOJb30BAaTh METOMbl OKPYIJICHHS, NPUONMKEHUS M TPUKHIKA TpPU PEHICHUU
IIPAKTUYECKUX 3a7a4 TOBCEIHEBHOM JKU3HHU.

Ypasuenus u nepasencmea

- pemath Jjorapudpmuueckue ypaBHeHus Buma log, (bX + ¢) = d um mpocreiiniue
HepaBeHCTBa Bua 10gax<d;

- pelaTh MoKa3aTelbHbIC YpaBHEHUS, BUIA a™*e=( (rae d MOKHO MTPECTaBUTH B BUJIC
CTEIeHU ¢ OCHOBaHHEM a) U HpocTeiiiie HepaBeHcTBa Bua a'<d (e d MOXKHO MPEICTaBUTh
B BHUJI€ CTEIICHU C OCHOBAHHEM a);

- peliaTh UPPAIMOHAIBHBIC YPABHCHUS;

- MPUBOANTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHIIEr0 TPUTOHOMETPUYECKOTO
ypaBHEHHs BHUAA: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabnuyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPHUECKOM ()YHKIIHH.

B noBceHEBHOM JKU3HU | [TPH U3YUCHHUH JPYTUX MIPEIMETOB:

COCTaBJSAITh W pEIIaTh ypPaBHEHUS W CHCTEMbl YPaBHCHUH TNPH PEIICHUU HECIOKHBIX
NPaKTUYCCKHX 3a/1a4.

Dynkyuu

- OmnepupoBarh Ha 0a30BOM YpPOBHE HOHSATUSMH: 3aBUCHUMOCTb BEJIMYMH, (YHKLUS,
apryMeHT M 3HadeHue (YHKLUUHU, 00JACTh ONpEAETCHHUs U MHOXKECTBO 3HaueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKIUH, HYTH (YHKIHUH, TPOMEKYTKH 3HAKOTOCTOSHCTBA,
BO3PaCTaHHUE Ha YKMCIOBOM NPOMEXKYTKE, YObIBAaHME Ha YMCIOBOM IPOMEXKYTKE, HanOojbllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXKYTKE, IMEPHOANIECKas PYHKIHUS, IEPHOT;

- onepupoBaTh Ha 0a30BOM YPOBHE IOHATHSAMM: CTENEHHas, Jorapugmuyeckas H
nokasaresabHas (YHKIMU, TPUTOHOMETPHUECKUE (PYHKIUH;

- pacrio3HaBaTh rpauKd >JIEMEHTAPHBIX (YHKIMN: CTETIEHHOH, JIorapu(MUIECKOH U
NOKa3aTelbHON (QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIMIA;

- COOTHOCHUTH T'pa)UKM >JIeMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUUECKOd H
MOKa3aTeNbHON (QYHKIMHA, TPUTOHOMETPUYECKHX (QYHKIMHA C (opMynaMu, KOTOPHIMH OHHU
3a/1aHbl;

- HaXOJUTh 10 TpaduKy NpUOIMKEHHO 3HAYEHUS! PYHKIIMH B 3a/IaHHBIX TOYKAX;

- OTIpeEIATh N0 rpaduKy cBoWcTBa QYHKIMH (HYJIH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HAUOOJIbIINE Y HAUMEHbIIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKM3 TIpaduka (QYHKIUH, YJOBIETBOPSIOIIEH NPUBEACHHOMY Habopy
yCIOBUH (ITPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaU€HUE (PYHKLUHU B 33/1aHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]I.).

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- onpeAensaTh MO TrpapuKkaM CBOICTBa pealbHBIX IPOIECCOB U 3aBUCHUMOCTEH
(HauOosplIMEe U HAUMEHBILINE 3HAUYECHHUS, IPOMEKYTKH BO3pAaCTaHUs M YOBIBAHUS, IPOMEKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON TPAKTUYECKON CUTYaIIMH.

dnemenmol MamemamuiecKkozo0 aHanu3a

- OnepupoBarh Ha 0a30BOM YPOBHE TMOHSTHSAMH: TPOW3BOAHAS (DYHKIIMM B TOYKE,
KacaTenbHas K rpaduky QyHKINH, TPOU3BOIHAS (PYHKINH;

- ONpeAeNsATh 3HAu€HHWEe MPOU3BOJHOW (YHKIMM B TOYKE IO H300paKEeHUIO
KacaTeJbHOHU K IpaduKy, IPOBEACHHOMN B 3TOH TOUYKE;

- pelmars HECHOXKHbIE 3aJjaud Ha NPUMEHEHUE CBS3M MEXAY IPOMEXKYTKaMHU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIUH, C OJHOH CTOPOHBI, M MPOMEKYTKaMHU
3HAKOIIOCTOSIHCTBA U HYJISIMH IMPOU3BOIHOM 3TOM PYHKIIUU — C IPYTOM.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NIPEAMETOB:



- MOJIb3YSCh TpaduKamu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pOCTa, IMOBBINICHUS,
YBEIUYCHUS W T.II.) WIM CKOPOCTH YyObIBaHWs (TaA€HUs, CHWIKEHUS, yYMCHBIICHUS M T.II.)
BEJIMYMH B PEATBHBIX MPOIIECCaX;

- COOTHOCHTh TpaMKH pEaJbHBIX IPOIECCOB M 3aBUCHMOCTEH C HMX ONHCAHUSIMH,
BKITIOYAIOIUMH XapPaKTEPUCTUKH CKOPOCTH M3MEHeHHsI (ObICTPBII POCT, TUIABHOE TIOHW)KECHUE U
T.IL);

- UCIIOJIB30BaTh TPAPHUKHU PEATbHBIX MPOIIECCOB IS PEIICHHS HECIIOXKHBIX MPUKIIATHBIX
3aj1a4, B TOM YHCJIE OTpeAess 1Mo rpaduky CKOpocTh X0/1a Mpolecca.

Teopus eepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OmnepupoBaTb OCHOBHBIMU OINKCATEIBLHBIMU XapaKTEPHUCTUKAMHU YHCIOBOTO Habopa:
cpeaHee apupMeTHIeCKoe, MeIuaHa, HauOoJbIllee U HAUMEHbLIEe 3HAYECHNUS;

- ONEpPHUPOBATH TOHATUAMHU: YACTOTa M BEPOATHOCTh COOBITHSA, CIy4YalHBIH BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMHU COOBITHUSMU;

- BBIUUCIIATh BEPOSITHOCTU COOBITHI HAa OCHOBE IOJICUETA YHCIIa UCXOJIOB.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

- OLICHUBATh M CPAaBHUBATh B INPOCTBHIX CIIydasiX BEPOSITHOCTH COOBITHH B pPEaTbHOM
JKU3HH;

- YUTaTh, COIIOCTABIATb, CPAaBHUBATb, WHTEPIPETUPOBATL B IIPOCTBIX CIydasx
peanbHbIC TaHHBIE, IPEJICTABICHHBIE B BU/IE TA0IUI, TUarpaMm, rpadukos.

Texcmoevie 3a0auu

— Pemate Hec0KHBIE TEKCTOBBIE 33/1a4M Pa3HBIX THUIIOB;

— aHaAIM3HPOBATh YCIOBHUE 3a]a4, IPU HEOOXOUMOCTH CTPOUTH VIS €€ PeIlleHuUs
MaTEeMaTHYECKYIO MOJIENb;

— TIOHMMATh U WCIIOJIB30BATh JUIsl PEUICHUS 3a/1a4 HH()OPMAIIHIO, PECTABICHHYIO B BHJIC
TEKCTOBOM M CHMBOJIBHOH 3aITUCH, CXEM, Ta0JIUII, TUarpaMM, TpauKoB, PUCYHKOB;

— JIeficTBOBATh MO AITOPUTMY, COJIEPKAIIEeMYCs B YCIIOBUU 3aa4u;

— HCTOJb30BaTh JIOTUYECKUE PACCYKIACHHS PU PEUICHUH 3a/1a4H;

— paboTtaTh ¢ U30BITOUHBIMH YCIIOBUSIMH, BBIOUpPAst U3 BCell HHPOpMAIIIH, TaHHbIE,
HEO0OXOIUMBIC JUIS PEIICHUS 33]1a9H;

— OCYILECTBJIATH HECTIOKHBIN 1epedop BOZMOKHBIX PEIICHUI, BEIOUpas U3 HUX ONTUMATbHOE
M0 KpUTEpHsIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

—  aHAIM3HPOBATH M MHTEPIPETHPOBATH MOTYICHHBIC PEIICHHS B KOHTEKCTE YCIIOBHS 3a1a4H,
BBIOMpATH PEIICHMSI, HE TIPOTHBOPEYAITUE KOHTEKCTY;

— peuiaTh 33/1a4¥ Ha pacuyeT CTOMMOCTH MOKYIIOK, YCIYT, MOE3/I0K U T.I1.;

— peuiaTh HECJOXKHBIE 33]Ia4M, CBSI3aHHBIE C TOJIEBBIM Y4acTHEM BO BIaJeHUU (PUPMOH,
MpeanpUsITHEM, HEABUKUMOCTBIO;

— pemarth 3a/1a4¥ Ha MPOCTHIC MPOIIEHTHI (CUCTEMBI CKHJIOK, KOMHCCHN) ¥ Ha BEIYHUCIICHHE
CJIOKHBIX IPOIICHTOB B Pa3JIMIHBIX CXeMaX BKJIAJIOB, KPEAUTOB U UIOTEK;

— peuaTh MPaAKTUYECKUE 3a/1a4H, TPEOYIOIINE HCTIONIb30BAHMS OTPUIIATEIBHBIX YHCEI: Ha
oTpesieNieHUue TeMIIepaTyphl, Ha ONpe/IeIeHHEe TTOJI0KEHUS Ha BPEMEHHOM OCH (10 HaIeH SpbI
Y TIOCJIE), HA IBMKEHUE JICHEKHBIX CPEACTB (IPUXO0A/pacxo), Ha OonpeeIcHIe
TITyOUHBI/BBICOTHI U T.I1.;

— WCTOJBL30BaTh MOHATHE MacITada I HAaXOXKIACHHS PACCTOSHUN W JITTMH HA KapTaX, TUTaHax
MECTHOCTH, TIJIaHAX MMOMEIIEHUH, BBIKpOIKax, Mpu paboTe Ha KOMITBIOTEPE | T.II.

B noeceomnesnotl scusnu u npu uzyueruu Opyeux npeomemos:

—  pelaTh HECIIOXKHBIE MPAKTUYECKUE 3a7au, BOSHUKAIOIIUE B CUTYAIIUSIX TTOBCETHEBHOM
JKU3HH.



T'eomempus

- OmnepupoBarh Ha 0a30BOM YypOBHE TOHSATHSAMH: TOYKA, NpsMas, IUIOCKOCTh B
MPOCTPAHCTBE, MAPaAICTHFHOCTh U TEPICHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH;

- pacrio3HaBaTh ~ OCHOBHBI€  BHJbl ~ MHOTOTPaHHHKOB  (IIpH3Ma,  MUPaMUAA,
MPSIMOYTOJIBHBIN TTapayuieenumne, Kyo);

- n300paxaTh M3ydaeMmble (PUTYpPBI OT PYKH U C MPUMEHEHUEM IMPOCTHIX YEPTEHKHBIX
WHCTPYMEHTOB;

- nenath (BBIHOCHBIC) TUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYpP: BUI
CBEpXY, COOKY, CHH3Y;

- U3BJICKATh HMHQPOPMAIIMIO O TPOCTPAHCTBEHHBIX T'COMETPUUYECKUX  (PUTYpAX,
MPEJICTABICHHYIO HA YePTEKaX U PUCYHKAX;

- npUMEHATh Teopemy [ludaropa mpu BBIUHCICHUH 3JIEMEHTOB CTEPEOMETPUYCCKUX
¢uryp;

- pacro3HaBaTh OCHOBHBIC BUIBI TEJI BpallleHUs (KOHYC, HIMHIP, chepa U 1map);

- HAXOJUTh OOBEMBI U IUIOMIAJIA MMOBEPXHOCTEH MPOCTEHITNX MHOTOTPAHHUKOB M TEJ
BpaICHUS C IPUMEHEHUEM (HOpMYIIL.

B moBceHeBHOM KU3HU ¥ PU U3YYSHUH JIPYTUX MTPESIMETOB:

- COOTHOCHTh a0CTpPaKTHbIE TCOMETPHUYCCKUE TMOHATUS H (aKThl C pealbHBIMU
KU3HECHHBIMH O0BEKTAMHU U CUTYAIUSIMH,

- WCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TI'€OMETPUYCCKHX (DUTYp IUISI perIcHHS
TUTIOBBIX 33724 MPAKTHYECKOTO COICPKAHUS;

- COOTHOCHTB TUIOIIA/IA TIOBEPXHOCTEH TEJT OIMHAKOBON (JOPMBI a3 IMYHOTO pa3Mepa;

- COOTHOCHTH 00BEMBI COCY/IOB OJJMHAKOBOM (DOPMBI Pa3IMYHOTO pa3Mmepa;

OILICHUBATh (POPMY MPABHIHLHOIO MHOTOTPAHHUKA TIOCJIE CIIUJIOB, CPE30B U T.II. (ONPEACIISATh
KOJIMYECTBO BEPIIMH, peOep U rpaHel MOTy4eHHBIX MHOTOTPaHHUKOB).

Bexkmopul u koopounamut ¢ npocmpancmee

- OnepupoBatb Ha ©0a30BOM ypOBHE TMOHSTHEM JEKapTOBBI KOOPJAWHATHI B
IIPOCTPAHCTBE;

— HaXOJUTh KOOPJIMHATHI BEPILIKMH KyOa U MPSIMOYTOJILHOTO TIapasuiesienue1a

OOyuaromumiics Ha YIIyOJIeHHOM YPOBHE HAYUUTCS:

Aﬂzeﬂpa U Haua.ia anaausa

dnemenmovl meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU

— CB000OJHO ONEpUPOBATH MOHATHIMU: KOHEUHOE MHOXKECTBO, SJIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, IlepeceueHue, 00beIMHEHNE U pa3HOCTh MHOXKECTB, YUCIIOBbIE MHOKECTBA
Ha KOOPJIMHATHOU MIPSMOM, OTPE30K, HHTEPBAJ, IOJTYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTOMN
TOUKOH, rpaduueckoe MpeCcTaBIeHne MHOXKECTB Ha KOOPAMHATHON IIIOCKOCTH;

— 3a/1aBaTh MHOKECTBA IIEPEUUCIICHUEM U XAPAKTEPUCTUUECKUM CBOWCTBOM;

— ONEPUPOBATH MOHATHUAMHU: YTBEPKACHUE, OTPULIAHUE YTBEP/KICHNS, NCTUHHBIE U JIOXKHBIE
YTBEPKACHUS, IPUUNHA, CIIEJCTBUE, YACTHBIN Ccllydail OOIero yTBEp:KAEHHUS, KOHTPIPUMED;

— IPOBEPATH MPUHAIIEKHOCTD DJIEMEHTA MHOKECTBY;

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

— TPOBOJAUTH JOKa3aTeNIbHbIE PACCYXACHUS Ui 000CHOBaHMSI HICTUHHOCTH YTBEPIKICHUH.

B noseceonesnotl dcusnu u npu u3y4eHuu Opyeux npeomemos:



HCIIOJIB30BATh YUCIIOBBIE MHOXKECTBA HA KOOPAUHATHOM IPSIMOU U Ha KOOPIAUHATHON
IJIOCKOCTH JUJIS1 ONIMCAHUS PEabHBIX MPOLIECCOB U SIBICHUM;

IIPOBOJIUTH JI0KA3aTEJIbHBIC PACCYKICHHS B CUTYallUsIX [TIOBCEJHEBHOM KU3HU, IIPU PELICHUH
3a/1a4 U3 IPYyrux IpeIMETOB

Yuchau e bIPAINHCEHUA

CB00OOIHO OIIEPUPOBATH MOHATUSAMH: HaTYyPaIbHOE YHCIIO, MHOKECTBO HATYPAIbHBIX YHCEI,
IIEJIOE YKMCII0, MHOKECTBO LENBIX YHCEN, OOBIKHOBCHHAS APOOK, IeCATHYHAS APOOb,
CMEIIAHHOE YHCII0, PAIMOHATIBHOC YMCII0, MHOXKECTBO PAllMOHAIBHBIX YHCEI,
HppaIroHaIbHOE YHUCIIO0, KOPEHBb CTEIEHH N, JCHCTBUTEILHOE YHCIIO, MHOKECTBO
JCHCTBUTEIILHBIX YUCEII, TCOMETPHYUCCKAs HHTEPIIPETALIUS HATYPAIbHBIX, LIEIIbIX,
palroHaIbHBIX, I€HCTBUTEIbHBIX YHCET,

MMOHUMATh U OOBSICHATD PA3HUILY MEKIY TO3UIIMOHHON U HETTO3UIIMOHHON CHCTEMaMHK
3aIHCH YHCET;

MEPEBOAMTH YUCIIA U3 OJJHOM CUCTEMBI 3aMUCH (CHCTEMbI CUMCIICHHUS) B APYTYIO;
JIOKA3bIBaTh U MCIIOJIb30BATh MPU3HAKHU JCTUMOCTH CYMMbI U IPOU3BEICHHS TIPH
BBINOJIHEHUH BBIYMCIIEHUI U PELICHUHN 3a/1ay;

BBIMOJIHATH OKPYTJICHUE PAIMOHAIBHBIX U HPPALMOHATIBHBIX YHCEI C 33aHHON TOYHOCTHIO;
CpaBHUBATh JCHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCO0AMH;

YIOPSIOYUBATh YMCIIA, 3aITHCAHHBIC B BUIC OOBIKHOBEHHOM U ICCATUYHOMN IpOOH, YHCIIa,
3allMCaHHbIE C UCIIOJIb30BaHKEM apu()METHUECKOTO KBaPaTHOIO KOPHS, KOPHEH CTEIEHU
OoJible 2;

Haxoauth HOJ] u HOK pa3HbIMU criocO0aMHU U MCIOJIb30BaTh MX HPU PEIICHUH 3a/1a4;
BBINOJIHATE BBIYMCICHHS U IPEOOpa30BaHKs BRIPAKEHUH, COMEPKAIINX ICHCTBUTEIILHBIE
YHCIIa, B TOM YUCJIC KOPHU HATYPAIbHBIX CTETICHEH;

BBIMOJIHATH CTaHAAPTHBIC TOKICCTBEHHBIC MPEOOPA30BaHKSI TPUTOHOMETPUYCCKHUX,
norapu(MHUUECKUX, CTETICHHBIX, UPPAIIMOHAIbHBIX BHIPAKCHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BBIIOJIHATE U OOBICHATH CpaBHCHHE PE3YIbTATOB BBIYMCIICHHI IIpH pCHICHUN IPAKTUYCCKUX
3aJa4, B TOM 4YHUCJIC HpI/I6J'II/I)KeHHBIX BLI‘II/ICJ'ICHI/II\/’I, HCIIOJIb3YA pa3HbIC CITOCOOBI CpaBHeHHﬁ;
3alMMCbIBaTh, CPABHUBATL, OKPYTJIATE YUCJIOBBIC JaAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIATh M OLIGHWBAaTh pa3HbIMU CIIOCOOAMHU YHCIIOBBIE BBIPAKEHHS MpPHU PELICHUU
MPAKTUYECKUX 3aja4 U 337a4 U3 APYTrux y4eOHbIX IPEIMETOB

Ypaeuenuﬂ U Hepasencmea

CB000/1HO OnepupOBaTh MOHATUSMH: YpaBHEHHE, HEPAaBEHCTBO, PABHOCHIIbHBIE YPABHEHUS U
HEPABEHCTBA, YPABHEHUE, SIBIISIIOIIECECS CIEICTBUEM APYTrOro YpaBHEHUS, YPABHEHMUS,
PaBHOCUJIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE ITPE00Pa30BaHNs YpaBHEHUI;

pemare pa3Hble BUbl ypaBHEHNI U HEPABEHCTB U MX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHus 3-ii 1 4-ii cTeneHeil, qpoOHO-pallMOHANIbHbIE U UPPALlMOHAJIBHEIE;

OBJIaJIETh OCHOBHBIMHU THIIAMH [TOKa3aTEIbHBIX, JOTapU(PMHUUECKUX, UPPALIMOHAIIbHBIX,
CTETIEHHbIX YPaBHEHUN U HEPABEHCTB M CTaHJAPTHHIMU METOAMH UX PEUICHUH U IPUMEHSTh
UX MIpU PELICHUH 33]1a4;

MIPUMEHATH TeopeMy be3y K peleHno ypaBHEHU;

MIPUMEHSTh TeopeMy BueTa [uist perieHrs HeKOTOPBIX ypaBHEHU CTENIEHH BhIILE BTOPOIA;
MMOHUMATh CMBICII TEOPEM O PaBHOCHIIBHBIX U HEPABHOCWIIBHBIX MTPEOOPa30BaAHUAX
YPaBHEHUI U YMEThb UX JOKa3bIBaTh;

BJIa/IETh METOJIaMU PELICHHs] YpaBHEHH, HEPABEHCTB U UX CUCTEM, YMETh BBIOUPATH METO
pelieHrs 1 000CHOBBIBaTh CBOW BHIOOD;



— HCIIONB30BaTh METOJ MHTEPBAJIOB JIJIsl PEIICHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
PalMOHAIBHBIX M BKIIOYAIOIMINX B CE0sl HPpalMOHAIBHBIC BHIPAKCHHS;

— pemaTh anredpanuecKue ypaBHEHUS U HEPABEHCTBA U X CHCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM METOdaMu;

— BJAJETh Pa3HBIMH METO/IaMH JI0Ka3aTeIbCTBA HEPABEHCTB;

— peuath ypaBHEHHUS B LIEJBIX YUCIIAX;

— un300pakaTh MHOXKECTBA HA IJIOCKOCTH, 33/1aBacMble yPaBHEHUSIMU, HEPAaBEHCTBAMHU U UX
CHCTEeMaMH;

— CcBOOO/HO HCIIONB30BaTh TOXKIECTBEHHBIE TPEO0OpPa30BaHUs IPU PEIICHUU YPaBHEHUH U
CUCTEM ypaBHEHUU

B noseceonesHoll JcusHU U NpU UYHEHUU OPYUX NPEOMEMO8:

— COCTaBJIATH U PElIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IIPH PEIICHUH 3a]a4 APYTHX
y4EOHBIX MTPEMETOB;

—  BBINOJHATH OLIEHKY MPABAONOA00HS PE3yIbTaTOB, NOTYYAEMbIX IPHU PEIICHUH Pa3TMYHBIX
YpaBHEHHA, HEPABEHCTB U MX CHCTEM IPH PEIICHUH 33]a4 APYTHX YIEOHBIX MPEIMETOB;

— COCTaBJIATH M pelaTh ypaBHEHHS Y HEPABEHCTBA C IIapaMeTpaMy TP PELICHUH 3a/1a4
APYTHX Y4eOHBIX MTPEIMETOB;

— COCTaBJISTHh YpaBHEHHE, HEPABEHCTBO MJIM UX CHCTEMY, OMMCHIBAIOIINE PEATbHYIO CUTYAITUIO
VI IPUKIIAHYIO 33]1a9y, HHTEPIPETUPOBATH MOJIYYCHHBIE PE3YIbTATHL;

UCIIOJIB30BAaTh MPOTPaMMHBIE CPEACTBA NPU PEHICHHH OTICNIBHBIX KIACCOB YPAaBHEHHH U

HEPaBEHCTB.

Dyukyuu

— Brnagers NOHATHSAMH: 3aBUCUMOCTh BEJTUYMH, QYHKIUS, apTyMEHT U 3HAYCHUE PYHKIUH,
00J1acTh ONPEICTICHHSI U MHOYKECTBO 3HAYCHUN (PYHKIIUH, rpaduK 3aBUCUMOCTH, TpaduK
byHKIMH, HYTU QYHKIMA, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
MIPOMEKYTKE, yObIBAHUE HA YUCIIOBOM IIPOMEKYTKE, HAaHOOJIbIIIee M HANMCHBIIICEe 3HAYCHUE
(GYHKIMH HAa YHCIIOBOM MPOMEKYTKE, EPUOUecKast QYHKIHS, TICPHO/I, YSTHAS U HEeUSTHAS
(bYHKIMH; yMETh IPUMEHSATh 9TH NOHSITHS TIPH PELICHUH 3371ay;

— BJAJCTh MOHITUEM CTETICHHAs! PYHKIIMS; CTPOUTH €€ rpaQK U YMETh IPUMEHSTh CBOWCTBA
CTENECHHOW (QYHKIMH TIPU PEIICHUY 33/1a4;

— BJAJETh MOHATUSMH NOKa3aTeIbHAasl (PYHKIHS, SKCIIOHEHTA; CTPOUTH MX TPApUKH U YMETh
NPUMEHSTH CBOMCTBA MMOKA3aTeNILHON (DYHKIINY MU pEIIeHUH 337134,

— BJaJCTh MOHITHEM JoTapudmMuueckas GyHKIHUS; CTPOUTh €€ TPadUK U yMETh IPUMEHSTh
CBOMCTBa JIOTapU(PMUIECKOH (QYHKIIMH NPU PEILICHUH 3a/1a4;

— BJAJCTh MOHITUSMH TPUTOHOMETPUYECKUE (QYHKIIUH; CTPOUTH UX TpapUKU U YMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIIHIA TIPU PEIICHUH 3a]1a4;

— BJAJeTh MOHATHEM OOpaTHAasl GYHKIHS; IPUMEHSTH 9TO TIOHITHE MTPU PEIICHUHN 33/1a4;

— TPUMEHATH NPH PELICHUH 33/1a4 CBOMCTBA (DYHKIIHIA: YETHOCTD, IEPUOTUYHOCTD,
OTPaHUYCHHOCTD;

— TPUMEHATH IPU PElIeHUH 3a7au IpeodpazoBanus rpaduKoB QyHKIUI;

—  BJIaJCTh MOHITUSMH YHCIIOBAs MIOCIICAOBATEILHOCTD, apu(METHIECKAs U TeOMETpHYEeCKast
MIPOTPECCHS;

— TPUMEHATH NPH PEIICHUHN 33/1a4 CBOMCTBA M MPU3HAKU apu(PMETHIECKON U TEOMETPUIECKON
MIPOrPECCUI.

B nosceounesnoii socuznu u npu uzyuyeHuu opyeux y4eoHvlx npeomemos:

—  ONpenessaTh Mo rpadukam U UCTIOIB30BATh VIS PEIICHHS PUKITAIHBIX 3a/1a4 CBOHCTBA
pEabHBIX MPOIECCOB M 3aBUCHMMOCTEH (HanOOJIbIINE U HAUMCHBIIINE 3HAYCHUS,
NPOMEXKYTKH BO3pacTaHMs U yObIBaHUS (DYHKIINHU, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
ACHMIITOTHI, TOUYKH TIeperuoa, mepuo u T.11.);

— UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON NMPAKTUYECKOH CHTYAIHH;.



— OIpeAensTh Mo rpaduKaM MPOCTEUIIIE XapaKTEPUCTHUKU EPUOTUUECKUX MPOIIECCOB B
OMOJIOTHH, SKOHOMHUKE, MY3bIKE, PAJAHOCBSI3U U Jp. (aMIUIUTY1a, IEPUOJT U T.11.)

Dnemenmol MamemamuiecKkozo aHaIU3a

— Bnaners noHsiTHeM OECKOHEUHO YOBIBAIOIIAs TeOMETPUYECKas TIPOTPECCHS i YMETh
MPUMEHSITh €T0 MIPH PEIICHUH 3a7a4;

— TMPUMEHATH JIJIs PEIICHHS 3a]1a4 TEOPHIO MPEIIEIIOB;

—  BIIQJICTh MOHATHSIMH OECKOHEUHO OOJIbIINE U OECKOHEUHO MAJIbIC YHCIIOBBIC
MOCJICIOBATEIBHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIBIIHNE U OECKOHEYHO MajIble
MOCTIeIOBATEIBHOCTH;

—  BIIQJICTh MOHATHSMHU: IPOU3BOIHAS (PYHKIIUH B TOUYKE, TPOU3BOIHAS (PYHKIINH;

—  BBIYHCIIATH IPOU3BOIHBIC JICMEHTAPHBIX (YHKIUH M UX KOMOWHAIIHIA;

— HCCIeoBaTh GYHKIIUU HA MOHOTOHHOCTh U DKCTPEMYMBI;

— CTPOWTH rpadKu ¥ MPUMEHSITH K PEHICHHUIO 33/a4, B TOM YHCJIE C TapaMeTpOM;

— BJIAJIETh TIOHATHEM KacaTeJlbHas K rpaduKy GYHKIIUHA U YMETh IPUMEHSTh €T0 TIPU PEIICHUN
3ajad;

—  BIIQJICTh MOHATHSIMHU NIEPBOOOpa3Hask PYHKIUS, ONPEACICHHBIN HHTETPA,

— npuUMEHATh TeopeMy HrroToHa—JIeiiOHuIa U ee ceacTBys VI PEUICHUS 3a1ay.

B nosceounesnoii socuznu u npu uzyyeHuu opyaux y4eoHvlx npeomemos:

— pemarh NPUKIIAIHBIC 33/1a9U U3 OHOIOTHH, (PU3UKU, XUMUHU, SKOHOMHUKHU U IPYTHX
MIPEIMETOB, CBSA3aHHBIC C HCCIICIOBAHNEM XapaKTEPHCTUK IPOIIECCOB;

—  HHTEPIPETHUPOBATH MOJYUYCHHBIC PE3YIIbTATHI

Texcmosuie 3a0auu

— Pemate pa3Hble 3a1a4 NOBBILIEHHON TPYIHOCTH;

— aHaJM3MPOBATh YCIIOBUE 3aJ]au, BEIOMpAaTh ONTHUMAJIbHBIM METOJ PELLIEHUs 3ajauu,
paccMmarpuBasi pa3JIMyHble METO/IbI;

— CTPOMTb MOJEJIb PELIEHUS 3a7a4uH, IPOBOIUTH J0Ka3aTeIbHbIE PACCYKIECHNUS TP PELLICHUN
3a/1a4y;

— pemiathb 3a7a4u, TpeOyroIue nepedopa BapuaHToOB, IPOBEPKH YCIOBUH, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa;

— aHAJIU3HUPOBATh U MHTEPIPETUPOBATH MOTYUECHHBIE PELICHHS B KOHTEKCTE yCIOBHS 3a1a4H,
BBIOMPATH pEIIeHNUs], He IPOTUBOpPEYAlie KOHTEKCTY;

— TEepeBOAMTH MPH PEICHUHU 33aa4l HH(OPMALIMIO U3 OAHON (OPMBI 3aIMCH B JPYTYIO,
UCHOJb3Ys IPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, IpaduKH, TUarpaMMBl.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

pelaTh NPaKTUYECKUE 3aJa41 U 3aa4i U3 JPYTUX IPEIMETOB

T'eomempus

— Buagers reoMeTprueCKMMH HOHATUAMU IPU PEIEHUU 33]1a4 U IPOBEICHNUN
MaTeMaTHYECKUX PaCCyKICHU;

— CaMOCTOSITETILHO (POPMYIHPOBATH ONPEAETICHHS T€OMETPHUUECKUX (UTYD, BHLABUTAThH
TUIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKaX Fr€OMETPUUECKUX (UTYp U 000CHOBBIBATH WIIH
OIpoBepraTh Ux, 0000IIaTh WM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIX Kjaccax (uryp,
MIPOBOJMTH B HECIOXKHBIX CIIydasix KiaccuPukanuio Guryp rno pa3indHbIM OCHOBAHUSM;

— HCCIeJ0BATh YEPTEXH, BKII0OYas KOMOUHAIMM (HUTYp, U3BJIEKATh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(GOPMAIINIO, TPECTABICHHYIO Ha YepTexkax;

— pemars 3a7a4d reOMETPUYECKOTO COAEP/KAHNS, B TOM YUCIE B CUTYalUsIX, KOTJa AJITOPUTM
pEILIeHUs He CIIEYeT SIBHO U3 YCIOBHUS, BBIMOIHATh HEOOXOAUMBIE JUUISl pELIeHUS 3a/1a4



JIOTIOJTHUTEIBHBIE TIOCTPOCHUS, HCCIIEA0BAThH BOZMOKHOCTh MPUMEHEHHS TeOpeM U (GopMyIT
JUIS pellieHus 3a/1ay;

— yMeTh ()OPMYJIUPOBATH U JJOKA3bIBATh T€OMETPUYCCKHIE YTBEPKICHHUS;

— BJIaJIeTh NOHATUSAMHU CTEPEOMETPUU: IPU3Ma, NapajUIeNIenune, TUupaMuIa, TeTpadip;

— UMETb NPEACTaBICHUS 00 aKCMOMAaxX CTEPEOMETPHUH U CIIEICTBUAX U3 HUX U YMETh
MPUMEHSTh UX MPU PELICHUH 33/1a4;

— yYMETh CTPOUTH CEYEHUSI MHOTOTPAHHUKOB C UCIIOJIb30BAHUEM Pa3IUYHBIX METOJIOB, B TOM
quClle U1 METO/IA CIIEI0B;

— HUMETb NPEACTABICHUE O CKPEIIMBAIOIIUXCS MPSMBIX B TPOCTPAHCTBE U YMETh HAXOAUTh
YTOJI U PACCTOSTHUE MEKIY HUMU;

— MPUMEHATb TEOPEMBI O MaPAJICIIBHOCTHU MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE MPU
pelIeHuu 3a/1ay;

— YMeTh IPUMEHATH MapajuleIbHOE MPOSKTHUPOBAHHUE JIsl U300paskeHus Guryp;

—  yYMETh IPUMEHSTH MEPIEHANKYISIPHOCTH MPSIMOM U INIOCKOCTH IIPU PEUICHUU 33]1a4;

—  BIIQJICTh NOHATUSIMU OPTOTOHAJILHOE TPOCKTUPOBAHKE, HAKJIIOHHBIE M UX TTPOCKIIUU, YMETh
MIPUMEHATH TEOPEMY O TPEX MEPHEHANKYIIAPAX MPH PEIICHUH 3a/1a4;

— BJIaJIeTh NOHATUSAMHU PACCTOSTHUE MEXKIY (PUTYypamMH B POCTPAHCTBE, OOLINI MepIICHIUKYISP
JIBYX CKPEIMBAIOIINXCS MPSAMBIX U YMETh IPUMEHSAThH UX MPH PEIICHUU 33]1aY;

—  BIIQJICTh OHATHEM YTOJI MKy MPSAMOUN U TJIOCKOCTHIO U YMETh MPUMEHSTH €0 IIPH
pelieHuu 3a/1ay;

— BJaJIeTh NOHATUSAMU ABYTPAHHBIN YO, YTOJI MEXAY IUIOCKOCTSIMH, MEPICHIUKYISIPHbIE
IUIOCKOCTH M YMETh IPUMEHSATH UX MIPU PEIICHUU 3a7a4;

—  BIIAQJETh NOHATHUSMH MPU3MA, NTApAIUICTICIUIIE]] U PUMEHSITH CBOMCTBA Napaljiesienuneaa
MIpH PEICHUH 33]1aY;

—  BJIQJIETh MOHSATHEM IPSIMOYTOJIbHBIN NapaJUIeIeUIe ] U MPUMEHSTh €r0 MIPHU PelieHur
3ajay;

— BJaJIeTh NOHATUSMHU MTUPAMUJA, BUIBI MTUPAMUJ, HJIIEMEHTHI IPABUIBHON MHUPAMUIbI U YMETh
MIPUMEHATh UX NP PELICHUU 33]1a4;

— HMETh MpEJCTaBICHUE O TeopemMe Dijiepa,MpaBUIIbHBIX MHOTOTPAHHUKAX

—  BIJIQJIETh MOHATHEM TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh MPUMEHSIThH €T0 TIPH
pelieHuy 3a1ay;

— BJAJIeTh NOHATUSAMH TeJa BpalleHus (IIMIUHIp, KOHYC, Iap u cdepa), UX ce4eHHUs U YMETh
MIPUMEHATH UX NP PELICHUU 33]1a4;

— BIIAQJIETh MOHATHSMHU KacaTelIbHbIC TIPSMBbIE U TNIOCKOCTH U YMETh MPUMEHSTh U3IPH
pelIeHny 3a/1ay;

— HWMETb MPEJCTaBICHUS O BIUCAHHBIX U OMUCAHHBIX chepax U yMETh IPUMEHATh UX TIPH
pelieHuy 3a1ay;

— BJaJIeTh NOHATUAMU 00BEM, 00bEMBI MHOTOTPAaHHUKOB, TEIl BPAIllEHUs U PUMEHSTh UX MPH
pelIeHny 3a/1ay;

— HWMETh MPEJCTaBICHUE O Pa3BEPTKE IIWIMH/IPA U KOHYCA, IJIOIAIA MMOBEPXHOCTH IUIUHIPA U
KOHYCa, yMETh MPUMEHSITh X MPHU PEIICHUN 3a/1a4;

— UMETh NMPEACTaBIECHUE O TUIOMIAIU CHEPHI M YMETh MPUMEHSTH €0 MPY PEUICHUH 3a/1a4;

— yMeTh pemiaTh 3a7a4d Ha KOMOWHAIIUHM MHOTOTPAHHUKOB U TEJl BPAILlCHUS;

— UMETh MpeACTaBlIeHUE 0 T0J00UN B IPOCTPAHCTBE U YMETh pellaTh 3a/1a4i Ha OTHOILIIEHUE
00BEMOB U TIJIOMIAJIEH TTOBEPXHOCTEN TTOTOOHBIX (DUTYP.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBIISITh C UCTHOJIB30BAHUEM CBOMCTB F€OMETPUYECKHX (DUTYp MATeMAaTUYECKUE MOJETH MJis

pelIeHUsT 3a/lad MPaKTUYECKOro XapakTepa W 3aJad W3 CMEXKHBIX TUCIUIUINH, HCCIEI0BAaTh

MOJIy4YeHHBIE MOJIEJIM U UHTEPIIPETUPOBATH PE3yJIbTaT.

Bexmoput u koopounamot 6 npocmpancmee



— Bnaners NOHATHSIME BEKTOPBI U X KOOPJIUHATEHI;

— YMETbh BBINOJHATH ONEPALUU HaJl BEKTOPaMH;

— HCHOJb30BaTh CKAISPHOE MTPOU3BEACHNE BEKTOPOB MIPH PEILICHUH 3a]1a4;

— TPUMEHATH YPaBHEHUE IIOCKOCTH, (HOPMYILY pacCTOSIHUS MEXKIY TOUKaMU, ypaBHEHUE
cdepbl Npu peleHuy 3a1a4;

— MPUMEHATb BEKTOPHI U METOJI KOOPJAUHAT B MPOCTPAHCTBE MPU PEIICHUH 3a/1a4.

Hcmopu}l mamemamukKku
— Hmeth MMpEACTAaBJICHUEC O BKJIIAJIC BhIAAOIINXCA MATCMATHUKOB B PA3BUTUC HAYKHU,
— IHOHHUMATh POJIb MATCMATHUKHU B PA3BUTHU Poccun.

Memoovr mamemamuxu

— Hcnonb3oBaTh OCHOBHBIE METO/IBI JI0KA3aTENILCTBA, IPOBOUTH J10KA3aTEIbCTBO U BBIITOIHSITH
OIIPOBEPIKEHUE;

— IPUMEHSTHh OCHOBHbBIE METO/IbI PELLICHHS] MAaTEMATUYECKHX 33/1a4;

— Ha OCHOBE MaTeMaTU4YeCKHX 3aKOHOMEPHOCTEH B IPUPOJIE XapaKTEPU30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOIIEr0 MUPa U MIPOU3BECHUN UCKYCCTBA;

— TIPUMEHATh MpOCTEHIINe MPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHCTEMBI IIPU pEeIIeHUH MaTeMaTHYECKHX 3a/1ay;

— TI0Jb30BATHCS MPUKIIAJAHBIMU MPOrpaMMaMH M IPOrpaMMaMi CUMBOJIbHBIX BBIYMCICHUN JUIS
MCCIIEJOBAaHMS MATEMaTHIECKUX OOBEKTOB.

O6W310[HHI>1CSI Ha 6a30BOM YPOBHC ITOJAYYHUT BOSMOXHOCTb HAYUYNTHCA.

Yucna u eviparrcenus

- OIIEpUPOBATH Ha 06a3oBOM YpOBHE HOHATHSIMH: norapupm 4ycIa,
TPUTOHOMETPHYECKast OKPYKHOCTh, TPaJyCHasl Mepa yria, BeIWYHHA YTiia, 33JaHHOT0 TOYKOI Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAHTE€HC YIJIOB, UMEIOIINX
MIPOU3BOJIBHYIO BETUUHHY;

— BBITIOJIHATH apI/I(l)MeTI/I‘-I€CKI/Ie ]IeﬁCTBHSI C OCJIBIMU U pallUOHAJIBHBIMU YU CJIAMU;

— BBITIONHATh HECIIOKHBIE TPEOOpa3OBaHUs YHUCIOBBIX BBIPAKEHUH, COJEPIKAIINX
CTEINEHU YUCeJ, TUO0 KOPHU U3 Yuce, TM00 JTorapudMbl YHCEIT,

— CpaBHMBATh palliOHATIbHBIE YKCIa MEXKIY COOOI;

— ONCHUBATHL M CpaBHHUBATbL C PAlMOHAJIbHBIMU YHCJIAaMHU 3HAYCHHA LEJIbIX cTeIeHen
qrcel, KOpHEH HaTypaabHOU CTENEHH U3 YMCE, JJIOrapu(MOB YKCeN B MPOCTHIX CIyYasx;

— OIICHUBATHb 3HAKN CUHYCA, KOCMHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPETHLIX YTJIOB,

B noBcenHeBHOM XKM3HU U TIPH U3YYCHHUH IPYTHX YYECOHBIX MPEAMETOB:

— BBIITOJIHATD BBIYUCIICHUSA TPHU PCIICHUHN 3a/1a4 IMTPAKTUYCCKOT'O XapaKTepa;

— BBITIONHATh TPAKTHMUECKUE pacueThl C HCIOJNb30BAHHEM TMPH HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTCPUAJIOB U BBIYUCIIUTCIbHBIX YCTpOI\/'ICTB;

— COOTHOCHUTH peabHbIe BETHUMHBI, XapaKTEPUCTHKU OOBEKTOB OKPYXKAIOIIETO MHUpPA C
HNX KOHKPETHBIMH YU CJIOBBIMH 3HAYCHHUAMU

— WCIIONIb30BaTh METOJbI OKPYIJICHUS, MPHUOMMKEHUS W TPUKUAKU TPU PEIICHUU
MPAKTUYCCKUX 3aaa4d HOBCC}IHGBHOﬁ JKNU3HU.

Ypaeuenuﬂ U Hepaesencmea

- Pemrate palluOHAJIBHBIC, TIIOKAa3aTCIILHBIC U J'IOFapI/I(bMI/I‘{eCKI/IC YpaBHCHHUA U
HCPAaBCHCTBA, HpOCTGﬁH.IHC HUppalluOHAJIBHBIC U TPUTOHOMCTPHUYCCKUC YPABHCHUA, HCPABCHCTBA
N UX CUCTCMBI,



- HCIIOJIB30BaTh METOABI PEIICHHS YPAaBHEHMI: NPUBEICHHUE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» WIN «4aCTHOE PABHO HYJIIO», 3aMEHA IIEPEMCHHBIX;

- HCIIOJIB30BaTh METOJ UHTEPBAJIOB Il PELICHUSI HEPABEHCTB;

- n3o0pakaTh HAa  TPUTOHOMETPUYECKOW  OKPY)KHOCTH  MHOXECTBO  peIICHUH
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB;

- BBINOJIHATE OTOOp KOpPHEH ypaBHEHHMH WJIM PElCHU HEPaBEHCTB B COOTBETCTBUU C
JIOTIOJTHUTEIbHBIMU YCIOBUSAMH U OIrPAaHUYCHUSMH.

B noBcenHeBHOI KU3HU U IIPHU U3YYEHHUH JPYTUX y4EOHBIX MPEAMETOB:

- COCTaBJIATh U PEIIATh YPAaBHEHUS, CUCTEMbl YPABHECHUM U HEPABEHCTBA IIPH PEILICHUU
3ajiay IpYrux y4eOHbIX IPEIMETOB;

- HCIIOJIB30BAaTh YPaBHEHUs M HEPABEHCTBA JUIsI IIOCTPOCHUS U HCCIENOBaHUS
IIPOCTEUIINX MATEMATUYECKUX MOJIEIICH PEAJIbHBIX CUTYALlMH WIIM IIPUKJIAJHBIX 3a/a4;

YMETb HMHTEPIPETUPOBATH IIOJIYYECHHBI INPHU DPEIIECHUU YpPaBHEHUsS, HEPABEHCTBA HWIIHU
CHCTEMBI PE3yJbTaT, OLEHUBATH €T0 MPaBA0NO00He B KOHTEKCTE 3aJaHHON peabHON CUTyalluu
WIM NIPUKJIAHOM 3a1a4u.

Dynkuyuu

- OmnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIMYMH, (DYHKIMS, apryMEHT W 3HAUYCHUE
GyHKLIMH, O0JIACTh OIpENeNieHUs] M MHOXXECTBO 3HAueHUH (QyHKIUHU, rpaduK 3aBUCUMOCTH,
rpaduk GyHKUIWHU, HYyTH QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXYTKe, yObIBaHHME Ha 4YHCIOBOM IPOMEXKYTKE, HauOojblllee M HAaUMEHblee 3HaYeHUe
(GYHKIMU Ha YHCIOBOM IPOMEXKYTKE, Meproandeckas (pyHKIus, MEepHoja, YeTHas U HeYeTHas
byHKIUY;

- OTIEpPUPOBATH MOHATUSAMH: CTETICHHAS, JIoTapru(Muyeckas 1 moka3aTreiabHas GyHKINH,
TPUTOHOMETPHUYECKHUE (DYHKIIUH;

- OIpeNIeNIATh 3HaueHUe (PYHKIMH 10 3HAYCHHUIO apryMEHTa MpH pa3IMyHbIX crocobax
3a7iaHus QyHKLNY;

- CTPOUTH IpapUKU U3YUYEHHBIX (QYHKIUI;

- ONMMCHIBATH MO TpapuKy M B MPOCTEHIIMX CilaydasX 1Mo (opmylie IMOBEIACHHE U
CBOICTBa (PYHKIIMI, HAXOAUTH O rpauKy GyHKINN HAaUOONIbIINE U HAUMEHBIINE 3HAUCHUS;

- CTPOUTH 3CKHU3 TIpaduka (QYHKIUH, YJOBICTBOPSIOIIEH MNpHBEIEHHOMY HaOopy
ycIOBUH (IIPOMEKYTKHM BO3pacTaHUs/yObIBaHUs, 3HauUeHHE (YHKLIHU B 3aJJaHHOM TOYKE, TOUKH
9KCTPEMYMOB, HYJIU (QYHKIUH U T.]I.);

- pelars ypaBHEHHs, IPOCTEHIIME CHUCTEMBl YPAaBHEHWM, MHCIIONIb3Yys CBOMCTBA
GbyHKUIUH U UX TpadUKOB.

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX YUEOHBIX MPEAMETOB:

- OlpeNeNiATh MO TrpadukaM M HUCHOJIB30BATh Ui PELICHHUs MNPUKIATHBIX 3a/1ad
CBOMCTBa peaJbHBIX MPOIECCOB M 3aBUCUMOCTEH (HAuOONbIIME W HAMMEHBIINE 3HAYEHUS,
NPOMEXYTKH BO3pAaCTaHMs U YObIBaHUS (DYHKIIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- WHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MMPAKTUYECKOW CUTYyalUU;

-OIpeNeNsaTh Mo rpadukaM MNpOCTEHIINE XapaKTEPUCTUKHU TMEPHUOJUYECKHX IPOLECCOB B
O61osI0TNHN, SKOHOMHUKE, MYy3bIKE, PAIHOCBI3U U JIp. (aMIUIMTY1a, IEPUOA U T.I1.)

dnemennmovt MamemamuiecKkozo0 aHanu3a

- OnepupoBaTh MOHATUSAMU: MIPOU3BOJHAS (PYHKLIMU B TOUKE, KacaTelbHas K rpapuky
GbyHKIMM, TPOU3BOIHAS QYHKIUY;

- BBIUHCIATh  NPOU3BOJHYKO  OJHOWIEHAa, MHOTOWIEHA, KBAaJApPAaTHOTO  KOPH,
MPOM3BOJIHYIO CYMMBI (DYHKITHIA;

- BBIUUCIISATh MPOU3BOJIHBIE 3JIEMEHTApHbIX (QYHKIMI M MX KOMOWHAIMI, UCHOJIb3Ys
CIIPaBOYHbBIE MaTEepUAIIbI;



- UCCIIeIOBaTh B MPOCTEUHIMX Ciy4yasX (YHKIMM HAa MOHOTOHHOCTb, HAXOAUTh
HauOoNbIIME W HAaUMEHbIIME 3HAaYeHUs (YHKUUH, CTPOUTH TIpadUKd MHOTOWIEHOB U
NPOCTEUIINX pAIIMOHATBHBIX (PYHKIMIA C UCIIOJIb30BAaHUEM arlapara MaTeMaTHUECKOTO aHAIN3a.

B noBcenHeBHOM KU3HU U MIPU U3YYSHHUH IPYTHX YYEOHBIX MPEAMETOB:

— pemarh MPHUKIAIHBIE 3a1a4d U3 OMOIOTHUH, (PU3MKH, XMMUU, SKOHOMUKU U JIPYTUX
IIPEIMETOB, CBA3AHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTUK PEATBHBIX MPOLIECCOB, HAXOKIECHUEM
HauOOJIBIINX U HAUMEHBIINX 3HAYCHU, CKOPOCTH U YCKOPEHUS U T.I1.;

— UHTEPIPETUPOBATH MOTYYEHHbBIE PE3YJIbTATHI.

Teopusa eepoamnocmeit u cCmamucmuKa, 102UKa U KOMOUHAMOPUKA

- OmnepupoBaTh OCHOBHBIMU OINHCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupmMeTuieckoe, Meana, HauOobllee U HAMMEHbIIIee 3HAUCHUS;

- ONEpPUPOBATH TOHATUAMHU: YAaCTOTAa W BEPOATHOCTh COOBITHA, CIy4YallHBIH BBHIOOP,
OTIBITHI C PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMHU COOBITHUSMU;

- BBIYUCIISATH BEPOSTHOCTU COOBITUI HA OCHOBE MOJICUETa YHCIa UCXOJIOB.

B noBceHeBHOM KU3HU U IPU U3YYEHUU APYTUX MPEAMETOB:

- BBIUUCIISATH WIN OLIEHUBATH BEPOSATHOCTU COOBITHI B peaJIbHOM JKU3HH;

- BBIOMPATH TIOJXOISAIINE METOBI IPEICTABICHUS 1 00paOOTKH JaHHBIX;

YMETh pelllaTh HECIOKHbIE 3a/1a4ll Ha MIPUMEHEHHUE 3aKOHa OOJBIINX YHCET B COLMOJIOTHH,
CTpaxoBaHHH, 3APAaBOOXpPAHEHUH, oOecrieueHHH O€30IacHOCTH HACEICHUs B UYPE3BBIYAWHBIX
CUTYaLUAX

Texcmosvie 3a0auu

— Pemarts 3aa4u pa3HbIX TUIIOB, B TOM YHCJIC 3aa4un MHOBBIIIEHHON TPYAHOCTH;

— BBIOMpATh ONTUMAIILHBIA METOJI PEUICHUS 3a]auH, pacCMaTpUBas pa3IMuHbIC METO/IbI,

— CTpOUTBb MOJCJIb PCIICHHUA 3aJa4r, IPOBOAUTL JOKA3aTCIbHBIC PACCYXKIACHUSA,;

— pemiarthb 3a7a4u, TpeOyrolue nepedopa BapuaHToOB, IPOBEPKH YCIOBUH, BEIOOpA
ONTHMAJILHOTO PE3YJIbTaTa;

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

— TEepeBOAMTH MPH PELICHUHU 3aJ1a4 HH(OPMALIHNIO U3 OJHON (POPMBI B IPYTYIO, UCIIONb3YS
MIpH HEOOXOIUMOCTH CXEMBI, TAOIHIIbI, TPAQUKH, THATPAMMBI,

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

peiaTh NPAKTHYCCKUC 3a4a9U U 3aa4u U3 APYTUX NPEAMETOB.

T'eomempuas

- OnepupoBaTb TOHATUSAMHU: TO4YKa, MpsAMas, IUJIOCKOCTb B  IPOCTPAHCTBE,
NapajuIeIbHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX U MJIOCKOCTEN;

- MPUMEHSTH Ul PEIEeHUs 3a/1a4 reoOMeTpruuecKre (hakThl, €CIM YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOU (opMme;

- pemaTh 3aJa4d Ha HAXOXKJICHHWE T€OMETPUUYECKUX BEIMYUH 10 o0paszlam WIu
aIropuTMam;

- nenath (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (DUTYp, B TOM YHCIIE
pHCOBaTh BUJ CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB;

- U3BJIEKaTh, HHTEPIPETUPOBATH U MPE0OPa30BbIBaTh UH(POPMALIMIO O TEOMETPUUECKUX
¢burypax, npeacTaBIEeHHYIO Ha YepTexax;

- OPUMEHATh TIeoMeTpuueckue (axkThl i pelleHus 3ajad4, B TOM  YHUCIe
IIPEII0JIaratoINX HECKOJIBKO I11aroB pEIICHNUS;

- OIMCHIBATh B3aMMHOE PACIOJI0KEHUE MPSAMBIX U MIIOCKOCTEN B IPOCTPAHCTBE;



- (dbopMyIHMpOBaTH CBOWCTBA U MIPU3HAKU (DUTYD;

- JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,;

- BIIQJIETh CTAaHIAPTHOM Kiaccudukanmueil MpOCTPaHCTBEHHBIX (uryp (IUpaMubl,
MIPU3MBI, TApaJUICTICIHUIIE Ib);

— HaXOJUTh O0BEMBI M IIJIOMIAN TOBEPXHOCTEH r€OMETPUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISTH PACCTOSIHUSI U YTJIbI B IPOCTPAHCTBE.

B noBcenHEeBHOM KU3HU U MIPU U3YYEHUH IPYTHX IMPEIMETOB:

— UCIOJIb30BAaTh CBOMCTBA T€OMETPUUYECKUX (QUTYp Ul PEHICHUs 33134 MPAKTUIECKOTO
XapakrTepa ¥ 3a7a4 U3 Apyrux oodjsacrei 3HaHUi.

Bexmopul u koopounamut 6 npocmpancmee

— OnepupoBarh MOHATUSAMU JIEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, yrojl MEX]Iy BEKTOpaMH, CKallsipHOE
IIPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBI;

— HaXOJUTh PACCTOSHUE MEXIY ABYMS TOYKAMU, CYMMY BEKTOPOB U MPOU3BEICHUE
BEKTOPA Ha YHCIIO, YTOJI MEXY BEKTOPaMH, CKAISIPHOE MMPOU3BEACHHE, PACKIIABIBATH BEKTOP M0
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

— peliaTh mpocTeiiire 3aa4n BBeIEHUEM BEKTOPHOTO Oazuca.

OOvyyaromuiicst Ha yriayO0JIeHHOM YPOBHE HOJIYYUT BO3MOKHOCTh HAYVUNUTEHCH:

Dnemenmut meopuu MHoJcecme u MamemamuyiecKkoil 102uKu

JoctrxeHnue pe3yiabTaToB

— CB00OJHO ONEepUPOBATh MOHATUAMU: KOHEYHOE MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
IIOJIMHOXECTBO, [lepeceueHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YUCIOBbIE MHOKECTBA
Ha KOOPJAMHATHOM IIPSIMOM, OTPE30K, HHTEPBAIL, IIOJYUHTEPBAII, IPOMEKYTOK C BBIKOJIOTON
TOUKOH, rpaduueckoe MpecTaBIeHne MHOXKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

— 3a/1aBaTh MHOKECTBA IIEPEYUCIICHUEM U XaPAKTEPUCTUUECKUM CBOMCTBOM;

— ONEPHUPOBATH MOHATUAMM: YTBEPKACHUE, OTPULIAHUE YTBEP/KICHNS, UCTUHHBIE U JIOXKHBIE
YTBEPKACHUS, IPUUMHA, CIIEJCTBUE, YACTHBIN Cllydail OOLIero YTBEp:KAEHHUS, KOHTPIPUMED;

— IPOBEPATH MPUHAIIEKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxoJWTb IepeceyeHre U 0ObEMHEHUE MHOKECTB, B TOM YHCIIE PEACTAaBICHHbIX
rpaduyecKy Ha YMCIOBOM MPSAMOIN M Ha KOOPAMHATHOM IIIOCKOCTH;

— TIPOBOJAMTH JI0KA3aTeNIbHbIE PACCYXkIEHU JUIsi 0OOCHOBAHMSI HCTUHHOCTH YTBEPKACHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— HCIIOJIB30BaTh YUCIIOBBIE MHOKECTBA HA KOOPJAMHATHOM NPSIMON U Ha KOOPIWHATHON
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJICHUN;

IIPOBOJUTH JI0KA3aTEIbHBIE PACCYXKACHUSA B CUTyalMsX IMOBCEAHEBHOM XU3HM, IPU PELICHUU
3a/1a4 U3 Ipyrux NpeIMeToB

— OIEpPUPOBATH IOHATUEM OIPEIEICHUS], OCHOBHBIMU BUAAMH OIIPEIECIICHUM, OCHOBHBIMU
BHUJIaMU TEOPEM;

— IIOHUMATh CyThb KOCBEHHOT'O JJOKA3aTebCTBA;

— ONEPHUPOBATH MOHATHUAMH CYETHOTO U HECUETHOTO MHOYKECTBA;

— IPUMEHATHh METOJ MaTEMaTUYECKON MHAYKIIUH IS TPOBEACHUS PACCYXKACHUN U
JIOKa3aTeIbCTB U IIPU PEIICHUH 3a1a4.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK U SI3bIK JIOTUKH I OIIMCAHUS PEAJIbHBIX
MIPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX Y4eOHBIX MPEAMETOB.

Yuchau e blpAIHCEHUA



JlocTrkeHue pe3yabTaToB

CB000IHO OnIEpUPOBATh MOHATUSAMU: HaTypaJIbHOE YNCIIO, MHOKECTBO HATypaJIbHBIX YUCEl,
I€JIO€ YHCII0, MHOYKECTBO LIEJIBIX YHCeN, OOBIKHOBEHHAsI APOOB, IeCATUYHAS APO0b,
CMELIaHHOE YKCJI0, PALMOHAIBHOE YHCII0, MHOXKECTBO PALIMOHATIBHBIX YHCEII,
UppaLMOHAIILHOE YUCII0, KOPEHB CTENIEHHU N, AEHCTBUTEIBHOE YHCII0, MHOKECTBO
JeUCTBUTENbHBIX YUCEII, FEOMETPUUECKAsi HHTEPIIPETalusl HATypaJIbHBIX, LIENbIX,
palOHaIbHBIX, NEHCTBUTEIbHBIX YHCET;

IIOHUMATh U OOBSICHATh PA3HUILYy MEKIY O3ULIMOHHOMN U HETO3UL[MOHHON CUCTEMAaMU
3aIlUCH YHUCET;

NIEPEBOUTH YKCiIa U3 OJHON CUCTEMBI 3aIIMCH (CUCTEMBI CUMCIIEHUS) B IPYTYIO;
JIOKa3bIBaTh U UCIOJIb30BaTh IPU3HAKYU JAECITUMOCTU CYMMBbI U IIPOU3BEACHUS IIPU
BBIIIOJIHEHUH BBIYMCIICHUH U PEIICHNUH 33/1a4;

BBINOJIHATE OKPYIJIEHUE PAllMOHATIBHBIX U UPPALMOHATIBHBIX YHCEII C 33/laHHON TOYHOCTHIO;
CpaBHUBATh JEHCTBUTENIbHBIC YNCIIA PA3HBIMU ClIOCO0AMU;

yIOpsA0YMBATh YHCIIA, 3alIUCAHHbIE B BUI€ OOBIKHOBEHHOMN M JECATUYHOI Ipodu, uuca,
3alMCaHHbIE C UCIIOJIB30BaHUEM apU(PMETUUECKOT0 KBAAPATHOIO KOPHS, KOPHEH CTENeHn
oouble 2;

Haxoauth HOJ[ u HOK pa3ubiMu ciocob6aMu U MCHOIb30BaTh UX IIPU PEILIEHUU 3a7ay;
BBITIOJIHATH BBIYUCIIEHUS U TIPe0Opa30BaHusl BEIPAXKEHUM, COJIEpKaINX JeHCTBUTEIbHBIE
4lClla, B TOM YHCJIE KOPHU HaTYPaJIbHBIX CTEIICHEN;

BBINOJIHATH CTaHAAPTHBIE TOKIAECTBEHHbIE IPEOOPa30BaHMsI TPUTOHOMETPUYECKHUX,
Jorapu(pMUUECKUX, CTETIEHHBIX, HPPALIMOHAJIbHBIX BBIPAXKECHUH.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

BBIIOIHATE U OOBICHATH CpaBHCHHUC PE3YJIbTATOB BBIUMCIICHUH IIpU pCHICHUH ITPAKTUYCCKHUX
3aJa4, B TOM 4YHCJIC HpI/I6J'II/I)KeHHBIX BLI‘IPICJ'ICHHIZ, HCIIOJIb3YA pa3HbIC CIIOCOOBI CpaBHeHI/Iﬁ;
3aIMCbIBaTh, CPABHUBATL, OKPYIJIATH YUCJIOBBIC JAHHBIC PCAJIbHBIX BEJIMYHH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM U3MCPCHUA,

COCTaBJIAAITb W OUCHUBATHL PA3HBIMU crocobaMy  YHCIIOBBIC BBIpAXKCHUA IIpU PCHICHUU

NPaKTUYECKHX 3a/1a4 U 33/1a4 U3 JPYTUX Y4eOHBIX PEAMETOB

CBOOO/THO ONIEPUPOBATH YMCIOBBIMU MHOXKECTBAMHU IIPH PELLICHUHN 3aj1ay;

MMOHUMATh MTPHUYUHBI K OCHOBHBIE HJIEH PACITUPEHHS YMCIOBBIX MHOXKECTB;

BJIQJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACITUMOCTH IIPH PEIICHUN CTAHIAPTHBIX 33124
UMETh 0a30BbIE MPEJICTABICHHS] O MHOKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOO/THO BBITIOJIHSATH TOKJECTBEHHBIE MPEOOPA30BAHMSI TPUTOHOMETPHUYECKHX,
norapu(pMHUUECKUX, CTETIEHHBIX BBIPAKCHUH;

BiaseTh (popmyioii 6uHoma HeloToHa;

IPUMEHSATH [IPH PELLICHUH 33a4 TeopeMy o JIMHelHHoM npeactasienun HO/I;
MIPUMEHSITH IIPU perieHnu 3a1au Kuraiickyro TeopeMy 00 ocTaTrkax;

MIPUMEHSTH MPH peleHnH 3a1ad Manyio Teopemy Depma;

YMETh BBITIOJTHSATH 3aITMCh YHACITA B TIO3UIIMOHHOW CUCTEME CUUCIICHYS,

MIPUMEHSTH MIPH PEIICHUH 33724 TEOPETHKO-YHCIOBbIC (DYHKIIMH: YHCIIO M CyMMa JIeTTUTENCH,
¢byHKIMIO Diinepa;

MPUMEHSTH NIPH PEILIEHUH 3ajiay IeTHbIe Apo0u;

OPUMEHSATDH MIPU PELICHUHN 331aYMHOTOUJICHBI C ACHCTBUTENbHBIMHU U LEJIBIMU
koa(purmenTamu;

BJIAJIETh MOHATUSMYU MPUBOJUMBIN U HEMPUBOIUMBIN MHOTOUIECH U IPUMEHATh UX MPU
pelIeHNH 3a/1a4;

MIPUMEHSTH MPH pemeHnn 3a1ad OCHOBHYIO TEOPEMY ajreOpsl;

OPUMEHSTh TpPU pPELIEHUH 3a7ad mpocTeiline (QyHKIMM KOMIUIEKCHOM MepeMeHHOW Kak
reoMeTpHYecKre MpeodpazoBaHMsL.



Ypasnenus u nepasencmea
JlocTrkeHnne pe3ynbTaToB

CB000/1HO OnIepUpPOBATh MOHATUSMH: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS
HEPABEHCTBA, YPABHEHUE, SIBIISIOIIEECS CIEICTBUEM APYTOro YpaBHEHMS, yPaBHEHMS,
PaBHOCHIIbHBIE HA MHOKECTBE, pABHOCUJIbHBIE ITPE0OpPa30BaHUs ypaBHEHUH;

pelaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHUs 3-i1 ¥ 4-1i cTeneHel, ApoOHO-pallMOHATIbHBIC U UPPALMOHATBHBIC,

OBJIa/IETh OCHOBHBIMHU THITAMU TTOKA3aTEIbHBIX, JOTApU(PMUUECKUX, UPPALMOHATBHBIX,
CTENEHHbBIX YPAaBHEHUN U HEPABEHCTB U CTaHJAPTHBIMM METO/IaMHU UX PEIICHUN U IPUMEHSATh
UX IIPY PELICHUH 33]1a4;

IIPUMEHATH TeopeMy be3y K peleHnI0 ypaBHEHU;

IIPUMEHSTH TeopeMy Buera [uist perieHns HEKOTOPbIX YpaBHEHHM CTENIEHU BbILIE BTOPOI;
IIOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCWJIBHBIX IIPE0OPa30BaAHUAX
YPaBHEHUI U YMETh UX JIOKa3bIBaTh;

BJIaJIeTh METOJJaMH PELICHHs ypaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh BBIOMpPATh METO/]
pelieHns 1 000CHOBBIBAaTh CBOW BbIOOD;

UCIOJIb30BaTh METOJl MHTEPBAJIOB JUIs PELICHUS HEPABEHCTB, B TOM UHUCIIe APOOHO-
palMOHANBHBIX U BKJIIOYAIOIIMX B €01 UPPALlMOHAJIbHBIE BBIPAKEHUS;

pelarh anredpandeckue ypaBHEHHsI U HEPaBEHCTBA U UX CUCTEMBI ¢ TapaMeTpaMu
anreOpandeckuM U rpapuyecKiuM METOIaMu;

BJIa/IETh Pa3HBIMU METOJIaMU J0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHUs B LENbIX YUCIIAX;

n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3aJlaBaéMble YpPaBHEHUSMHU, HEPABEHCTBAMH U UX
CUCTEMAMHU;

CcBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPA30BAHUS IIPU PELIEHUH YPAaBHEHUHN U
CUCTEM YpaBHEHUN

B noeceownesnotul scusnu u npu uzyyeHuu Opyeux npeomemos:

COCTABJIATH U peLIaTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIEHUN 3a]1a4 APYTUX
y4eOHBIX IPEAMETOB;

BBITIOJIHATH OLEHKY MPaBIONOA00uUs pe3yIbTaTOB, OIYyYaeMbIX MPU PEIIEHUH Pa3IU4YHbIX
YpaBHEHU, HEPABEHCTB U UX CUCTEM NPHU PELICHUH 337a4 APYTrUX y4eOHBIX IPEIMETOB;
COCTAaBJIATH U PELIaTh YPABHEHUSA U HEPABEHCTBA C NTapaMETPaMHU IIPU PELICHUU 3a1a4
JPYTUX y4eOHBIX MPEAMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO MJIM UX CHUCTEMY, ONMCBIBAKOLINE PEAIBHYIO CUTYAIUIO
WJIY TIPUKJIAIHYIO 33/1a4y, HHTEPIIPETUPOBATh MOJIyYEHHBIE PE3YJIBTATHI;

HCIIOJIb30BATh MPOTrPaMMHBIE CPECTBA IIPU PEILIEHUU OTAEIbHBIX KJIACCOB YPaBHEHUH U
HEPaBEHCTB

CBOOO/THO OTIpeNIeNIATh THIl U BBIOMPATh METO/] peIlIeHHs T0Ka3aTeNbHbIX U
norapu(pMHUUECKUX YpPaBHEHUH U HEPABEHCTB, UPPALIMOHAIBHBIX YPAaBHEHUI U HEPAaBEHCTB,
TPUTOHOMETPUUECKHUX YpaBHEHUI 1 HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTe OCHOBHBIE TUIIBI YPaBHEHUH U HEPABEHCTB C MapaMETPaMU;

MIPUMEHSITH [PH pelieHnu 3a1au HepaBeHcTBa Ko — byHsikoBckoro, bepnyiu;

MMETh MPEJCTABICHNE O HEPABEHCTBAX MEX]ly CPEAHUMH CTEIIEHHBIMHU.

Dyukyuu
JlocTr>keHus pe3yabTaToB:

Brnanets moHATHAMU: 3aBUCUMOCTD BEJTHMUYUH, (QYHKIMS, apTYMEHT U 3HaueHue QyHKIUH,
00J1acTh ONpeeNICHUs U MHOKECTBO 3HaYeHUN (YHKLINH, rpaduK 3aBUCUMOCTH, TpaduK
GbyHKIMY, HYId QYHKLINHY, TPOMEXKYTKH 3HaKOMOCTOSTHCTBA, BO3pAacTaHUe Ha YHCIIOBOM
IPOMEXYTKEe, yObIBaHUE HA YHCIOBOM IIPOMEKYTKe, HanOoJIbIllee 1 HAaUMEHblIIee 3HaUeHUe



(GYHKIMU Ha YHCIOBOM MPOMEXKYTKE, IEpUoindecKas (yHKINA, TIEPUO/], YeTHAS U HEUeTHAas
(GyHKIMU; yMETh IPUMEHATh 3TU MOHATHS IIPU PELICHUH 3a/1a4;

— BIIQJIETh TIOHSATHEM CTETIeHHas! (PYHKIHS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh CBOHCTBA
CTENEHHON (YHKLIUU MPH PEILICHUH 3aa4;

—  BIIQJIETh MOHATHIMHU MOKa3aTeNbHask (YHKIHMS, SKCIIOHEHTA; CTPOUTH UX IPaUKU U YMETh
PUMEHSTH CBOICTBA NOKA3aTeIbHON (PYHKIIUH MIPH PELICHUH 3a71ay;

— BJIQJIETh MOHATHEM Jorapudmuyeckast QyHKIMs; CTPOUTH €€ rpaduk U yMeTh IPUMEHATh
CBOMCTBA Jiorapu(pMUUecKoi GyHKIMY IPU PELIeHNN 3a/1a4;

—  BIIQJIETh MOHATHAMH TPUTOHOMETpUYECKHE QYHKIIUU; CTPOUTH UX TpapUKH U yMETh
MPUMEHSTH CBOMCTBA TPUTOHOMETPUYECKUX (QYHKIUI MPH PEIICHUH 3a71ay;

— BJIQJIETh MOHATHEM OoOpaTHas (PyHKIMS; IPUMEHATh 3TO ITOHATHE NP PEILICHUH 3a1a4;

— TPUMEHATH NP PEIICHUH 33]a4 CBOWCTBA (DYHKIUIT: YeTHOCTb, IEPUOUUHOCTD,
OTrPAaHUYEHHOCTB;

— TNPHUMEHATH NPU PEIICHUH 3a/1a4 IpeoOpa3oBanus rpauKoB (HyHKIIHIA;

—  BJIQJIETh MOHATHAMM YHMCIOBAs MOCIEI0BATEILHOCTD, AapU(PMETHUECKAs U TeoOMeTpruYecKas
IIPOrpeccus;

— TPUMEHATH IPU PEIICHUH 3a7a4u CBOMCTBA U NPU3HAKU apU(PMETUUYECKON U T€OMETPUUYECKOM
IIPOTPECCUM.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

—  OIpeAeNATH Mo rpadukaM M UCIOIB30BATh IJIsl PEIICHUS MPUKIATHBIX 33]]a4 CBOWCTBA
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEN (HauOoJIbIlIve U HAUMEHbILINE 3HAUECHHUS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUKH TIeperuda, Nepuo v T.11.);

— HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYAlLlH;.

omnpenenaTh IO TpapukaM MpOCTEHIINE XapaKTePUCTUKU IEPUOANYECKUX IPOLECCOB B

OMOJI0TUM, SKOHOMUKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

—  BJIAJETh NOHATHEM aCUMITOTHI U YMETH €ro IPUMEHATH IIPU PELICHUHN 33/1a4;

— TNPUMEHATh METO/bI peIlIeHHsI MPOCTeHMX AuddHepeHuanbHbIX YpaBHEHHH IEPBOTo U
BTOPOTO MOPSAKOB.

Dnemenmol Mamemamuueckozo ananuza

JlocTrokeHUs pe3yIbTaToB:

— Brnagers noHsTHEM OECKOHEYHO YOBIBAOIAs TEOMETPHUYECKAsI IPOTPECCHS U YMETh
MPUMEHSTH €r0 TPU PEIICHUH 3a/1a4;

— TMPUMEHSATH JIJIS PEIICHHS 3a]1a4 TEOPHIO MPEIIEIIOB;

—  BIIQJICTh MOHATHSIMH OCCKOHEUHO OOJIbIINE U OECKOHEUHO MAJIbIC YHCIIOBBIC
MOCJICIOBATEIBHOCTH U YMETh CPABHUBATh OCCKOHEYHO OOJIBIIHIE U OECKOHEYHO MaJIbie
MOCJIEI0BATEIbHOCTH;

—  BIIQJICTh TIOHATHSIMHU: IPOU3BOIHAS (PYHKIIUHM B TOUYKE, TPOU3BOIHAS (PYHKIINY;

—  BBIYHCIIATH IPOU3BOJIHBIC 3JICMCHTAPHBIX (DYHKIIUN M UX KOMOWHAIIHIA;

— HCCIe0BaTh (GYHKIIUH HA MOHOTOHHOCTh U DKCTPEMYMBI;

—  CTpOUTh rpa)MKu ¥ MPUMEHSATH K PEIICHUIO 3a/1a4, B TOM YHKCIIC C TapaMETPOM;

— BIIQJIETh MOHATHEM KacaTeibHast K rpaduKy QyHKIUK U YMETh MPUMEHSTh €r0 PH PEIICHUN
3aj1ay;

—  BJIQJICTh MOHATHSIMHU NIEPBOOOpa3Has (PYHKIIUS, ONPEACICHHBIN HHTETPAT,

— MpUMEHATH TeopeMy HrroToHa—JIeiiOHuUIa U ee CIeaCTBYS I PELICHUS 3a/ay.

B nosceounesnoii scuznu u npu uzyueHuu opyeux y4eoHvlx npeomemos:

— pelnaTh MPUKIATHBIC 3a1a491 U3 OMOJIOTHH, DU3HKH, XUMUH, SKOHOMHKH U APYTHX
MPEIMETOB, CBA3aHHBIC C UCCIICIOBAHUEM XapaKTEPUCTHK MPOIIECCOB;

HWHTEPIPETHUPOBATD MOJYUCHHBIC PE3YIIbTATHI



- CB06OI[HO BJIAACTb CTAHAAPTHBIM allllapaTOM MAaTCMAaTUUCCKOTO aHAJIM3a JJIS1 BBIYUCIICHUA
MIPOU3BOIHBIX (DYHKIIMH OTHOM MMEPEMEHHOM;

- CBO6OI[HO IMPUMCHATH alrapar MaTeMaTH4YCCKOIro aHajin3a i UCCIICAOBAHUA q)yHKLII/Iﬁ u
IMOCTPOCHUMA I‘pa(bI/IKOB, B TOM YHCJIC UCCIICAOBAHUA Ha BBIITYKJIOCTD,

— OIepUpOBaTh MOHATHEM MEepBOOOPa3HON (PYHKIMU AJIs peLIeHUs 3aa4;

— OBJIQJIETh OCHOBHBIMU CBeIeHUAMHU 00 nnTerpane Hetorona—JleitOuuia u ero npocrenmmx
MIPUMEHEHHUSIX;

— OICPUPOBATH B CTAHAAPTHLIX CUTYAUAX IIPOU3BOJHBIMHA BLICIINX ITOPSAOKOB,

— yMeTb IPUMEHSTH MIPH PEIICHUH 33J]a4 CBOMCTBA HENMPEPBIBHBIX (PYHKITHIA;

— yYMETh IPUMEHATH IIPU PELLIEHUN 3a/1a4 TeopeMbl Beliepmpacca;

— YMETbh BBINOJIHATH MPUOJIMKEHHBIC BEIYUCICHUS (METO/IbI PEILICHUS] yPAaBHEHUH, BHIYHCICHUS
OTIpeIeIEHHOTO UHTErpana);

— YMETb IPUMEHATH IIPUIOKEHUE IIPOU3BOJHON U OIIPENEICHHOIO UHTErpajla K PEILICHUI0
3a]1a4 €CTECTBO3HAHUS;

BJIQJICTh TOHSATUSMU BTOpas MPOM3BOAHAS, BBINYKIOCTh rpaduka (YHKIUH U YMETh

UCCJICIOBATh (DYHKIIMIO HA BBIMTYKIIOCTD.

Teopuﬂ eepo;lmnocmeﬁ u cmamucmuka, jiocuKka u Komﬁuuamopuka

JocTrxeHus pe3ynbTaToB:

— OmnepupoBaTh OCHOBHBIMU ONTUCATEIHHBIMH XapaKTEPUCTUKAMH YUCIIOBOTO Habopa,
MOHSATHEM T'e€HEpaJIbHAsI COBOKYITHOCTh U BEIOOPKOM U3 HEE;

— OIepUpOBaTh MOHATUSAMU: YACTOTA U BEPOATHOCTH COOBITHUS, CYMMa U MPOU3BEIACHHE
BEPOATHOCTEH, BEIYUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCYETA YUCIIA UCXO/IOB;

— BIIQJIETh OCHOBHBIMU MOHATUSIMU KOMOMHATOPUKHN M YMETh UX IPUMEHSTh IIPHU PEUICHUN
3azauy;

— HWMETb NpeJCTaBIeHUE 00 OCHOBaX TEOPHH BEPOATHOCTEH;

— HMETb MPEJCTaBICHUE O TUCKPETHBIX U HETIPEPHIBHBIX CIIYYAHBIX BETUYMHAX U
pacrpeieNieHusIX, 0 HE3aBUCUMOCTH CITyYalHbIX BEJIMYUH;

— HMETb NPEJCTaBICHUE O MATEMATUYECKOM OXKUJAHUU U JUCTIIEPCUH CITyYalHbIX BEJIHYHH;

— HMETb NPEJCTaBICHUE O COBMECTHBIX PACIIPEAECICHUIX CIyUYallHbIX BEINYHH;

— TIOHMMATh CyTh 3aKOHA OOJIBIINX YKCET U BHIDOPOYHOTO METO/Ia M3MEPEHHSI BEPOSITHOCTEI;

— HMETh NPEJCTaBICHUE O HOPMAIBHOM PaCHpeesIeHUH U TpUMepax HOPMaJIbHO
pacrpeieNIeHHbIX CIIY9ailHbIX BEJTUYHH;

— HMETb NPEJCTABICHUE O KOPPEISIIIUHU CIIyYailHbIX BETUYHH.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

—  BBIYHUCIISITH WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;

BBIOMpATh METO/IbI OXOMASIIET0 MPeICTaBICHHs U 00pabOTKU JaHHBIX

— HMETb NIPEACTABIEHUE O LEHTPAIbHON MIPENEIBHON TEOPEME;

— HMEeTh MPE/ICTaBIEHUE O BHIOOPOUHOM KOA(PDUIIMEHTE KOPPENIALUU U TMHEHHON perpeccuu;

— HUMETb NPEACTABIECHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTUYECKOM TUIOTE3HI,
O CTaTUCTHKE KPUTEPHS U €€ yPOBHE 3HAUUMOCTH;

— MMETb NPEACTABIEHUE O CBA3H SMIIMPUUECKUX U TEOPETUUECKUX PaCIIpENeIeHU;

— HMMETb NIPEACTABIEHUE O KOAUPOBAHUH, JBOMUHON 3alIMCH, ABOUYHOM JEPEBE;

— BJIAJIETh OCHOBHBIMH MOHATUSAMHU TeopHHu rpados (rpad, BepiinHa, pedpo, CTerneHb
BEPILIUHBI, TyTh B Tpade) U yMEeTh MPUMEHATh UX MPH PELLICHUHN 3a]1ay;

— UMETb NPeACTaBIEHUE O AEPEBbAX U YMETh MPUMEHSATh IIPU PEIICHUH 3a7ay;

— BJaJIeTh TIOHATHUEM CBSI3HOCTh M YMETh PUMEHSATH KOMIIOHEHTHI CBI3HOCTH MPU PELLICHUN
3ajay;

— YMEeTh OCYIIECTBIISAThH MYTH M0 pedpam, 06X0/1bl pedep U BepIIuH rpada;



UMETh TPEJICTaBICHNE 00 dIIEPOBOM M TaMUJIBTOHOBOM ITYTH, UMETH MPEACTABICHUE O
TPYIHOCTH 33J]a4M HaXOXJACHUS FaMIJIbTOHOBA MTyTH;

BIIQ/ICTh MOHATHSIMHI KOHEYHBIC M CYUCTHBIC MHOYKECTBA M YMETh MX IPUMEHSTh MIPH PEIICHUN
3ajay;

YMETb IPUMEHATh METOJ] MaTeMaTUUYE€CKONH UHAYKIIUH;

YMETb PUMEHATH NPUHIUN J{UpHXJie npu petieHuu 3a1ay.

T'eomempuas

Nmets npeacraBiaeHne 00 akCHOMaTUYECKOM METOJIE;

BJIA/ICTh MTOHATHEM F€OMETPUUECKHAE MECTA TOUEK B IPOCTPAHCTBE U YMETh IPUMEHSATH UX
JUIS PEILCHUs 3a/1a4;

YMETh IPUMEHATD UL pELIEHUS 3a/1a4 CBOMCTBA IJIOCKUX U IBYTPAaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMBI KOCUHYCOB M CHHYCOB JUIsl TPEXITPAHHOTO YIJIa;

BJIAJIETh NIOHATUEM NEPIECHANKYIIAPHOE CEUEHUE NPU3MBI U YMETh IIPUMEHSATH €r0 IIpU
pelnIeHny 3a1ay;

UMETBH IPEJCTABIEHUE O JBOMCTBEHHOCTH NPABUJIbHBIX MHOIOIPaHHUKOB;

BJIA/IETh MOHATUSMU LIEHTPAJILHOE U NTApAJUIEIBHOE IPOEKTUPOBAHUE U IPUMEHSTh UX IIPU
IIOCTPOCHHUH C€YEHUH MHOTOTPAaHHUKOB METOA0M IPOEKLIU;

HMMETH IPEJCTABICHUE O PAa3BEPTKE MHOTOI'PAHHMKA U KpaT4alIlieM ITyTH Ha IIOBEPXHOCTH
MHOI'OTPaHHUKA;

UMETH IPEJCTABIECHNE O KOHNYECKUX CEUCHHUSX;

UMETb IIPEJCTABICHHUE O Kacalouxcs chpepax 1 KOMOMHAIMM TeJl BPALEHUs U YMEThb
IIPUMEHATH UX IIPU PELICHUN 33]1a4;

IPUMEHSATH [IPU PELLICHUH 3a7a4y POPMYIly pacCTOSIHUSI OT TOUKHU /10 MJIOCKOCTH;

BJIaJIeTh pa3HbIMU CIIOCOOAMH 33aHUs PSIMON ypaBHEHUSIMHU M YMETh IPUMEHSTh IIPU
pELIEeHNN 3a/1a4;

IIPUMEHSATH IIPU PELICHNUHN 334a4 U JOKA3aTeJIbCTBE TEOPEM BEKTOPHBIM METOJ U METOJ
KOOP/IMHAT;

UMETb MpeJCTaBIeHUE 00 akcoMax 00beMa, MPUMEHATh (OpMYIIbl 00bEMOB
IIPSIMOYTOJIBHOTO NTapaJuIeIENUIE1a, IPU3Mbl M IUPaMUAbI, TETpa3ipa IIpU PELICHUH 33134,
MIPUMEHSTHh TEOPEMbI 00 OTHOLIEHHUSIX 00BEMOB IPHU PELICHUH 3a/1a4;

MIPUMEHSTh UHTErpal JUIsl BBIYMCIEHUSI 00BEMOB U TOBEPXHOCTEH TeJ BpallleHus,
BBIUMCIICHUS MJIOLIA]IU chepruuecKoro mnosica 1 0o6bema 1apoBoro clos;

VMMETH IIPEJCTABICHUE O IBHKCHUSX B IPOCTPAHCTBE: MapAJIEIIBHOM IIEPEHOCE, CHMMETPHUH
OTHOCHTEJIBHO TUIOCKOCTH, HEHTPAIBHOW CHMMETPUH, TOBOPOTE OTHOCUTENBHO MPSAMOH,
BUHTOBOW CUMMETPHH, YMETh IPUMEHATDH UX IIPU PELICHUH 3a/1a4;

HMMETH NPEJCTABICHUE O IIOIIANA OPTOrOHAJIBHON IIPOEKIINH;

VMMETH NPEJCTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YIJIE U IPUMEHATHh CBOMCTBA
IJIOCKUX YIVIOB MHOI'OTPAHHOTO yIJia IPY PEIICHUH 3a/a4;

UMETb MPEJCTABICHHS O IPeoOpa30BaHNU MOA0OHS, TOMOTETUN U YMETh IPUMEHSTh UX MPH
peLIeHnN 3a/1ay;

YMETh PelIaTh 3aJa41 Ha MJIOCKOCTH METOJIAMH CTEPEOMETPHH;

YMETb MPUMEHATH POPMYIIbl 00BEMOB MPHU PEIICHUH 3a/1a4.

Bexkmopul u koopounamut 6 npocmpancmee
JocTrxeHus pe3yabTaToB:

BJ'Ia)IeTB IMOHATHUAMMU BEKTOPBI U UX KOOPAUHATHI,

YMETDH BBIIIOJHATH OII€pallvi Hall BEKTOPAMHU,

HCIOJIb30BATh CKAJIAPHOC IIPOU3BCACHUC BEKTOPOB IIPU PCUICHUH 3a1aY;

NPUMCHATH YPABHCHUC IIJIOCKOCTH, (I)OpMy.TIy pacCTOSAHUA MCKAY TOUKAMU, YPABHCHHUC
C(I)Cpbl IIpu pCUHICHUH 3ada4;



— IPUMEHATH BEKTOPHI U METOJ KOOPAHUHAT B IPOCTPAHCTBE IIPU PELICHUH 3a1a4

— HaxoJuTh 00BbEM Mapajliesienurea U TeTpadipa, 3aJaHHBIX KOOPMHATAMH CBOMX BEPIIHH;
— 3a7aBaTh PSMYIO B IPOCTPAHCTBE;

— HaXxOAWUTb PACCTOSTHUE OT TOYKU J0 IUNIOCKOCTH B CUCTEME KOOP/IHUHAT;

HaXOJUTh PACCTOSIHUE MEXJIy CKpEIIMBAIOIIMMMCS NPSIMbIMU, 33JaHHBIMU B CHUCTEME
KOOp/IMHAT.

Memoovr mamemamuku

JlocTr>KeHUs pe3yIbTaToOB:

- UMETh MPEJICTABICHUE O BKJIQ/IC BBIIAIOIIUXCS MAaTEMAaTUKOB B Pa3BUTUE HAYKH;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun

— HCMOJIB30BaTh OCHOBHBIE METO/IbI JOKA3aTEIbCTBA, IPOBOJIUTH JIOKA3aTEIbCTBO U BBITIOJIHAThH
OMPOBEPKEHUE;

— MPUMEHITh OCHOBHBIE METO/IbI PEIICHUSI MAaTEMAaTHUYECKHUX 3aJ1a4;

— Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE XapaKTEPU30BaATh KPACOTY U
COBEPUICHCTBO OKPYXAOUIEr0 MUpa U MPOU3BEACHUI HCKYCCTBA;

— TPUMEHSTH MPOCTEHIIINE MPOTrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAITMOHHBIE
CUCTEMBI IPU PEIICHUU MaTEeMaTUYECKUX 3a/1a4;

MOJIb30BaThCA TMPHUKIAIHBIMU IIpOrpaMMaMyd W MpOrpaMMaMU CHUMBOJIBHBIX BBIYUCICHUN JUIsS

HCCIICIOBAHUS MAaTEMATHIYECKUX 00BEKTOB

— IPUMEHATHh MAaTEMAaTHYECKUE 3HAHUS K UCCIIEIOBAHUIO OKPYXKAIOLLEro MUpa
(MonenupoBaHue (GU3HYECKUX MPOIIECCOB, 339l SKOHOMHUKH ).

q)OpMBI N ME€TO/JbI OICHUBAHUA

B pesynpraTe arrectranuu No y4yeOHOW JAHUCHUHUIUIMHE OCYIIECTBISETCS KOMILJIEKCHAs
IIPOBEPKA CIEAYIOINX 3HAHUI U YMEHUI:

OU@HKCZ 3a npakmu4yeckKkoe sanimue

OneHka «OTIMYHO»CTaBUTCS B TOM ClIydae, €CIU:M3JI0)KEHHE IIONYYEHHBIX 3HAaHUN B
NUCbMEHHOW (QoOpMe TIOJHOE, B COOTBETCTBHUM C TpeOOBaHUSAMH Yy4e€OHON IpPOTrpaMMBbl;
00OCHOBaHHOCTb  JIeHCTBMH, (OpMYyIMpOBKAa BBIBOJOB M  000OIIEHUI; MPaBUIBHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, OTCYTCTBHE BBIUMCIMTEIBHBIX OMIMOOK; OpraHu3alus cOOCTBEHHOMN
JEATEIIBHOCTH, CaMOCTOSTEIbHOE IPUMEHEHME 3HAaHMM B IIPAKTHUYECKOH JESITEIBHOCTH,
BBITNIOJTHEHHE 3a/1aHUi KaK BOCIIPOM3BO/ISIIETO, TAK U TBOPUECKOTO XapaKTepa;

OrneHka «XOpOI0» CTaBUTCS, €CIUU3II0KEHHE MOTYYSHHBIX 3HAaHUH B MHCbMEHHOU (opme
MIOJIHOE, B COOTBETCTBUU C TpeOOBaHMUSIMM y4eOHOH mporpammbl; 00OCHOBAHHOCTH JIEUCTBUH,
HETOYHOCTb B  (OPMYJIHMPOBKE BBIBOJAOB; JIONYCKAIOTCS  OTAEIbHBbIE HE3HAUUTENIbHBIC
BBIUMCIIUTENbHBIE OMMOKH; B OpraHU3aluy MPAaKTHUYECKOH M CaMOCTOSTENbHON AESITeTbHOCTU
BO3MOYKHa HeOOoJIbIIIast MOMOILb IIPENo/iaBaTels;

OrneHka «ya0BIETBOPUTEIILHONCTABUTCS, €CITH U3JI0KEHHUE MOJyYEeHHBIX 3HAaHUM HEMOJHOE,
OJIHAKO 1TO HE TMPENATCTBYET OCBOEHUIO IOCIEAYIOUIET0 MPOTrpaMMHOIO MaTepuala;
JIOTTYCKaOTCA OTAENIbHbIE CYIIECTBEHHbIE OIIMOKH, UCIPaBIsieMble C TTOMOIIBIO MPEroaaBaTes;
UMEIOTCA 3aTpYAHEHUS P 000CHOBAHUU JEHCTBUI U (POPMYTUPOBKE BHIBOJOB; HEAOCTATOUHAS
CaMOCTOSITENIBHOCTh B~ IPAKTHMUECKOM  JAEATEIbHOCTM W BBINOJIHEHMHM  3a/laHui
BOCIIPOM3BOAIIETO XapaKTepa;

OneHka «HEYAOBIETBOPUTEILHONCTABUTCSI B TOM CIIy4ae,M3JI0KEHHE y4eOHOro marepuaia
HEMoJIHOe, OeCCHCTEMHOE; HMEIOTCS CYIIECTBEHHbIE OLIMOKM, KOTOpbIE YydJalluiics He B
COCTOSTHUU HCIIPAaBUTh Ja’ke C MOMOIIbIO MPENoiaBaTelis; HEyMeHNEe MPOU3BOAUTh MPOCTeHIIne



oncpanr CUHTC3a U aHaJIn3a, ACJIaTh O606H.[€HI/IH " BBIBO/IbI, OPraHU30BbIBATH NPAKTUYICCKYIO U
CaMOCTOATCIBbHYIO ACATCIBHOCTD,

Oyenka ymeruil pewams 3a0ayu

Ouenka "OTAUYHO"CTABUTCS B TOM Cilydae, €CJIM:B JIOTUUECKOM PACCYXKJICHUHU U PEIICHUU
HET OIMOO0K, 3a7a4a pelieHa paliOHAILHBIM CITIOCO00M;

OlleHKa «XOpOIIO» CTABUTCS, €CIMBIOTMYECKOM PACCYXJICHUM HW PEIICHUH HET
CYIIIECTBEHHBIX OIIMOOK, HO 3aJlaya peIIieHa HepallMoOHaIbHBIM CIIOCOOOM HIIU JOIMYIIEHO HE
0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK;

OuLeHka  «yAOBJIETBOPUTEILHOMCTABUTCS, €CIMB  JIOTUYECKOM  PAacCy>KJIEHUU  HET
CYIIIECTBEHHBIX OIMMOOK, HO JIOIYIIEHA CYIIICCTBEHHAs OIIMOKA B MATEMaTUYECKUX Pacuérax;

OlLleHKa «HEYJIOBJIETBOPUTEIILHOMCTABUTCA B TOM CIlydae, €ClIM MMEIOTCS CYIIECCTBEHHBIE
OIMOKH B JIOTHYECKOM PACCYKICHUHU U B PEIICHUU;

Oyenka 3a ycmuulii omeem

Onenka "oTau4HO"CTaBUTCS B TOM Ciy4ae, €ClId: IIOJHO PAaCKPBITO CO/epKaHUE MaTepuaa
B o0beMe MpeAyCMOTPEHHOM IMPOrpaMMON M YUYeOHMKOM;U3JIOKEH MaTepHal TPaMOTHBIM
S3bIKOM B OINPEACIICHHOW  JIOTUYECKOM  IOCIEAOBATEIbHOCTH, TOYHO  HCIOJb3YS
MaTEeMaTUYECKyI0 TEPMHHOJIOTHIO U CHMBOJIMKY; MPABUJIBHO BBIMIOJHEHBI PUCYHKH, UEPTEKH,
rpaduKy, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMCHHE WJUIFOCTPUPOBATh TEOPETHUYECKUE
MOJIOKEHUS KOHKPETHBIMHU TMPUMEPAMU; MPOJEMOHCTPUPOBAHO YCBOGHUE paHEe M3YyYCHHBIX
COIYTCTBYIOIIUX BOMPOCOB, C(HOPMHPOBAHHOCTL W yCTOMYMBOCTH HCIOJIB3YEMBIX TIPU
0o0paboTke yMEHMII ¥ HaBBIKOB; OTBETHl CaMOCTOSATEIbHO O€3 HaBOISIIMX BOIPOCOB
MpPEnoiaBaTesii; BO3MOXHBI OJHA — JBE HETOYHOCTH TMPU OCBEIICHUH BTOPOCTEIICHHBIX
BONPOCOB WJIM B BBIKIQJKaX, KOTOpbIE OOYYAIOIIMHCA JIErKO HCHpPaBUI MO 3aMEYaHHIO
MIPEMNo/1aBaTelis;

OreHKa «XOpOIIO» CTaBUTCS,ECITU:0TBET YJOBJIETBOPSIET B OCHOBHOM TpeOOBaHUSM Ha
OIIEHKY "OTJIMYHO",HONPUAITOM HMEET OJUH M3 HEJOCTATKOB: B W3JIOKCHUHU JIOMYIIECHBI
HeOOoJIbIINe MTPOOEITbI, HE NCKA3UBIINE MATEMAaTHYECKOE CO/IEPKaHNE OTBETA; JOMYIIEHBI OANH —
JIBa HEJIOYETa MPHU OCBEIICHHH OCHOBHOTO COJEP)KAHHS OTBETA, UCIPABJICHHBIE TIO 3aMEUYaHUIO
mpenojaBaTens; JAONYIIeHbl omnbka win Oojee ABYX HEJOYETOB TIPU  OCBELIEHUU
BTOPOCTETICHHBIX BOINPOCOB WM BBIKJIAJKAX, JIETKO HCIPaBIEHHBIE II0 3aMEYaHHIO
MpenoaBaTens;

OlLleHKa «yIOBJIETBOPUTEILHOMCTABUTCS, €CIIM:HETMOJHO U HEMOCIIEI0BATEIHLHO PACKPBITO
coJlep’kaHHEe MaTepHualia, HO IMOKa3aHOo o0lllee MOHWMaHUE BOIMPOCa U MPOAEMOHCTPUPOBAHBI
YMEHUs, JOCTAaTOYHBIC IJisl JAJTbHEHIIEro yYCBOCHHS MaTepHasia, UMEIHNCh 3aTpyIHEHUS WU
JIOTIYIIIEHBI OITMOKH B ONpEAeTICHUH MOHATHH, UCTIONb30BAHUHM MaTeMaTHUYeCKONH TEPMUHOJIOTHH,
YepTekax, BBIKJIAJKaX, HWCIPaBIEHHBIE TIOCIE  HECKOJbKHMX  HABOMSIIUX  BOIPOCOB
MpernoaaBaTens;00yJaoImuiics He CIpaBWICS ¢ MPUMEHEHUE TEOPHH B HOBOW CUTYyallUd MPHU
BBITIOJITHCHUHM TIPAKTUYECKOTO 3a/JaHMs, HO BBIMOJHUJ 3aJlaHus 00s3aTeIIbHOTO YPOBHS
CJIOKHOCTH TI0 JAHHOW TeMe; MPU 3HAHUU TEOPETUYECKOr0 MaTepHalia BhISBICHA HEJOCTaTOYHAS
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB

OreHKa «HEYAOBIETBOPUTEIHHOMCTABUTCS B TOM CIydae, €CIU HE PaCKpPHITO OCHOBHOE
cojiepaHue y4eOHOro Marepuana, OOHapyKEHO HE3HAaHWE WM HETMOHWMaHHWE OOJbIIEH WITN
HambOoJee BaXHOM dYacTH y4uyeOHOrOo Marepwana; JOMYIIeHbl OIIMOKH B  OMpeelieHuU
TIOHSITHIA,ITPA  WCIIOIB30BAaHMH MAaTEMaTHYeCKOW TEPMHHOJIOTHH, B PHCYHKaX,depTexax HIN
rpadukax, B BBIKIAJKaX, KOTOPbIE HE UCIPABIEHBI MOCJIE HECKOJBKUX HABOISIIUX BOMPOCAX
MIPETo/1aBaTelIs.



KoHTpo/IbHO — 011eHOYHBbIE CPeICTBA
1 cemectp

Hpaxmuttecxoe 3anAamue
KOOpL[Hl-IaT])I U BEKTOPLI

Ipaxmuyeckas paboma Ne 1.«/[eticmsus ¢ sexkmopamuy
1. JlaHBI BEKTOPHI.

Haiinure:

a) CyMMY BEKTOPOB TOJIb3YSCh MPAaBUIIAMHU TPEYTOJIBHUKA U TMapajlIesiorpamMma;
0) pa3HOCTb BEKTOPOB;
B) BBIIIOJIHUTH YMHOKCHHE KaXKI0TO BeKTOpa Ha umucia 2; -3; 0,5;
[Toctpoiite cymMmMy BEKTOPOB, IOJB3YSICh MPABUIIOM MHOTOYTOJILHUKA
Haiinure cymmy BEKTOPOB, IOJIB3YSACH IPABUIIOM HapaJlIeJICUIIEaAA

2

3

4. VYnpoctute Beipaxkenue AC+ MK+ KD+ CD+ DA+ DM .

5 Han pom6 ABCD, cropona koroporo paBHa 5 cm, a muaroHanb AC paBHa 8 cwm,
HaliIuTe JUIMHY BEKTOpa BD .

Ipaxmuueckas paboma Ne 2. « CxansapHoe npoussedenie 6eKmoposy

1. Omnpenenure KOOpAUHATHI BEKTOpa d, ecim d = 21 — J + 3k.

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

3. Haiigure KOOpAMHATELI BEKTOpA d — I;, ecm d{—2;3;0} u B{—4; 0; 2}.

4. HaiinuTe KoopauHaThl BekTopa 3d, eciu d{—1; 2; —4}.

5. Haiigure koopauHatel cepenunbl otpeska AB, eciu A(—3;4; 3), B(1; —2; 2).

6. BeluucauTe IIMHY BEKTOpPA d, €CIIU €ro KoopauHatel {—3; 4; 0}.

7. Haiigute pacctosnue mexay ToukamMmuAduB, ecniu A(—1; 2; —2), B(—1; 3; 4).

8. HaiiauTe KOOpIMHATHI BEKTOPA, MPOTHBOIIOJIOKHOIO JAaHHOMY BeKTOpy d{—3; 4; 5}.

9. Haiizure KOOpAMHATHI BEKTOPA 11 , ecim M = 3d — 21_5, rae a{l; 2; 6}, E{—l; 3;1}.

10. Haiigute iy BeKTOpa W, eciu M(—1;2;3),N(—1; —2; —4).

11. HaiimuTe KOOpAMHATHI BEKTOPA W, €CITM KOOpJIMHATHI ero Havana M (2; 3; —1) u koHIa

N(=2;1;0).
12. Haiinute paccrosiaue Mexy Toukoid N(—4; 3; 5) 1 HadajaoM KOOpHAT.
13. H3BecTHO, uTO TOUKa C — cepeuHa oTpe3ka AB, HaliquTe KOOpAMHATHI TOUKU B, eciu
U3BECTHO, uTo TouKa A(2; —2; 0), a Touka C(0; 3; 1).
14. Haiinmue nepumetp Tpeyronsauka ABC, eciu A(1;1; —2), B(1;4; 1), C(5; 1;0).
Yucjia ¥ BbIpa:KeHHus

Ipaxmuuecxas paboma Ne 3 «/leticmeusi co cmenensimu u KOPHAMUY

1. Beraucaurs:

a) 24/81+3-125+%1;
1

6) 3-16 2.
2. YHOpOoCTUTh:
1 1

a) a?-a*;



3. Cokpatuts Apo0b:
1

_Ey2
2) x15x :
x2 -5
1
a’ -4
0) )
a-16

4. Pemnth ypaBHEHUE:

a) 81'=43;
6) 252x+l — 5—3x—1 .
5. Haiitu 3HaYeHUE MPOU3BEICHHUS:

4\/6+@-4\/6—@ .

6. YnpocTuTh BEIpaXKEHHE:
05 15
a 8 36
a%56%5 16 a%® +6%° | 4% g%

Ipaxmuueckas paboma Ne 4.« Ceoticmea 102apugpmos»

1. Breruncanrts:
logs 243;
0) logy5 1;
B) 1g0,0001;
r) logs 375 — logs 3.
logs 36
) logs 6

2. Haiigure X, ecmu logx = 4loga + 2log b? — log 2c.
3. MW3BectHo, uto logg 42 = b, Haiigure logg 7.

4.  VYnopocTuTte BbIpa)KE€HUE, MOJIb3YSICh OCHOBHBIM JIOTAPU(PMUUIECKIM TOXKIECTBOM
8log8 0,5 4log2 6 1Olg 5-2
H H .

5. Iponorapudmupyiite nmo ocnoanuro 10 (a>0, b>0)
x = a’b3.

OCHOBBI TPUTOHOMETPHH.

Ipaxmuueckas paboma Ne 5. «OnpedeneHue cunyca, KOCUHYCA U MAH2eHca Y2uay




BapuaHr |

1.[3) lar npamoyronbumii Tpeyroaseuxk MNK, ZN = 90°. Haittn
CHMHYC, KOCHHYC ¥ TaHreHc yrjgoB M u K, ecaim KN = 6 cm,
KM =10 cm.

HaiiTn Bce yribl, Ha KOTOPHEIe HYXKHO MOBepHYTH Touky P (1; 0), uro-
6B MOJMYUYHUTH TOYKY A (2—3).

2.{3] A(@1; 0). 3.A(-g; g)

N306pasuTh Ha €AUHHUYHON OKPYMHOCTH TOUKH, IOJYYEeHHBIE IOBO-
potoM Toukm P(1; 0) ma yron a (4—6).

4.[1] sino = 0,25. 5.[1] cosa = -0,7. 6. (5] sin(x=i2_2—.
Hcnonp3ys KalbKyJIATODP, HAUTH KOODAHMHATHI TOYKH €JUHHYHOH

OKPYXHOCTH, MOJY4YeHHOI moBoporoMm Toukn P(1; 0) Ha yrona
(7—9).

7.[2] o= 86°. 8.[2] o= 2,2n. 9.2] o =3,1.

3anucaths Bce YyIJibl M3 IIpoMeXyTKa [-2n; 2n], Ha KOTOpBIe HYXEHO
nmoBepHYTH TOUuKy P (1; 0), uTo6b1 monyuute Touky P, (10—12).

IO.IZ]sina:g. 11.|Z]cosoc=—%. 12.sina=—§.
CpaBHUTL yHucia (13—14).

13. @ sinl1,3 u sin1,5. 14. @ cos2 u cos 2,4.

HaiiTr 3HauyeHue BeIpaskeHus (15—18).

15. [4] sin%+cos%. 16. E{]cos(—n)-sin%‘.
17.@sin%+cos(—%). 18.@sin(—3?n)+cos§.

IIpakmuueckas paboma Ne 6. « Ynpowenue mpueconomempuyeckux blpaxceHuii»

1.  VYnmpocTtuts 10 umMcI0BOrO OTBETA
7cos’ a -5
7sin®a -2
2.  YIpOCTHTB [0 YMCIOBOTO OTBETA
g 1- ctg’a

1-tg°a ciga
3. Beruncnuts

|1+ tg13°) + (1-tg13°) |- cos13
4, Beruncnuts

LT 23T . .57 2 I
SIN® —+C0S™ —+SIN" —+C0S™ —
8 8 8 8

5. Brrauciautb

cos (Zarctg (—1)+2arcsin (—%D



6.

Brrauciautb

arcsin % —arc COS(—@) +arctg (—\/g)

[pakxmuueckasa paboma Ne 7. @opmyiibl crodceHUus U 080UHO20 V2iay

BapuaHr |

Buumcaute 6€3 nomMomu Tabsinn M MHKpokanbkyasTopa (1—5).
1.[1] sin42°30' cos47°30’ + sin47°30’ cos 42°30".
2.[1] cos27° cos 18° — sin 27° sin 18°,

. 2n n 2n . X
3.[2] sin =% cos — - cos == sin —.

4n br 4n on g 8 * ‘gE
4.@cos—-—cos——+ sin — sin —. 5.@———.
9 18 9 18 n , =
-y e

6.

Haittu sin 2a, ecom 90° < o < 180°, sina = 1%
A
7. YIIPOCTUTD BBIPAKEHUE:

cos? 20 + 4sin? o cos? 0.
1+ cos20 + sin2a

cost + sino

[paxmuueckas paboma Ne 8. « Popmyavl npusedenus

BorumesnTs ¢ noMoums0 ¢Gopmys npusegerusa (1—2).
1.[2] cos 815° + sin 210° + tg 420°.
2.[8) sin 13% — cos 117 4 ctg 11X,

6 6 4
3.@ OnpezenuTh 3HAK YHCJIOBOTO BHEIPAXKEHUS
sin100° cos 200° tg300°
sinl :

CpaBHuTh umcna (4—6).
4.(2] sin 500° u cos 600°. 5.[3] sin 5,31 u cos4,3n.
6.[4] sin12 u cos 13.

YnpocTuTh BeIpajkeHMe ¥ HAWTH ero yucsoBoe 3HayeHue (7—8).

sin(o - )~ coe(%-a)

7.[6] mpm o = 2%,
cos(ot - )+ sin(s—;--a)
sln(wT"—a) + cos(Tn + o)

8.[6] npu o = 28,

cos(%-& a] - sin(o — m)



DOyHKIUHA

Ipaxmuueckas paboma Ne 9. « Cmenennas, nokazamenvHas u 102apupmuieckas QyHKyuu»

1. M306pa3uts 5cku3 rpaduka pynkuuu Y = X,

a) Vka3aTth 00J1aCTh ONPEICICHHS K MHOKECTBO 3HAYCHUN ()YHKIIUH.
b) BbIsicHUTB, Ha KaKUX IPOMEXYTKaX (yHKIUS yOBbIBACT.

c) CpaBHuTh uncna Y = (3, 2)_5 u.y= (3\/5)_5 :

2. Haiitn pynxmio, o6parayro Gpynkmun Y = —2X ‘|‘1; yKa3ath €€ 00JI1acTh ONPEACIICHUS U
MHOKECTBO 3HAYCHHIA.
3. Kakas pynkmus sBisercs Bo3pacTaromiei?

g U= 0,2"
by Y= 3
5\
8
g Y=2°
4. Haiinure o6nacte 3HaYeHUS PyHKIMH ) = 3" —6.
y (o)
b) (0;+oo)
0 [— 6;+oo)
d) (— 6;+oo)

5. Omnpenenurte HanOOJNbIIIEE U3 YUCE.

,
, &)

) -4 -5 . -8, 1. 2\ 73 3)?
6. CpaBnure uncna: a) 5,6 “u5,67>; 0) (1 7) ul; B) (3) u(z) .

. . 1
7. Haiinute KOOpAMHATHI TOUYEK NepecedeHus rpagukoB QyHKIMA y = 4* uy = "

8. Cpasuuts log;31u log;30,9.
9. Cpasnuts ¢ HyneM ucio log, 3.

IIpakmuuecxas paboma Nel0 « Tpueonomempuueckue gyHxkyuuy

1. Haiiti o6nacte onpeneneHuss GpyHKIMH:
Bapmuanr 1 Bapuant 2 Bapmuanr 3 Bapuant 4



[

2X -
y=sinx+tgx V=7~ VYV =+vCOSX y=+SINX

2sinx -1
y =2sin’ X y:sinx+xyzxz+1+0%y=c05x—l

2. Haifti MHOkeCTBO 3HaUCHUN (PYHKITUU:

y=1-2sinx Y =3—23ian:2cosx+5y=38inX+4
y=1-2sin’X y=2c08° X—1 y =3-2sin° X y = 2¢08* X +5

3. BolisscHUTD, SIBIISICTCS JIM TaHHAs (PYHKITUS YETHOW UITH HEYETHOM
y=sinx—x* y=x>-sinx y=(1-cos’x) y =sin’x

1-cosx

1+ cosx

y=x2+C0sX ¥ =COSTX y =2c08’ X+5y =

4. Tloctpoiite rpadux GyHKIUH:

y=3—2cosx ¥ =SINX+1y=2sinx+1 y =3c0SX -2

YpaBHeHUs] M HEPABEHCTBA

Ipakmuyeckas paboma Nell. « Uppayuonanvusie ypasHenusy

Pemrute ypaBuenue (1—12).

1.[4] Vx+3 = /5 - x. 2. 4] V1-x=x+1.
3.4 Vx+11=x-1. 4.4 Vx2 +x+4 = 4.
5.[6] V2x+1-Jx =1. 6.56] Vo-x -5+ x=2.
7.

9

Blvx-2+Jx+6=4. 8.[5] V2x+5~-Jx+6 =1.
.[5]v15-x +J3-x = 6.
10.[6] V5x-3-/2x-1=.3x-2.

IIpakmuueckasa paboma Ne 12 «Iloxkazamenvhvle ypasHenus u HEPABEeHCMBa»

1.  VYka3arb  NpOMEXYTOK,  KOTOPOMY  TPUHAQIJICKUT  KOpEHb  ypaBHEHHUs
1 0,4x-2
— =125
25
) m42]
b) |- 2;[]]
) (2:4]
d) o, 2]
X5 ax+l
2. VYkazartb IMPOMCEIKYTOK, KOTOPOMY IMPUHAJICIKUT KOPCHb ypaBHeHI/IH: 3 ° 3 = 1

a) [_ 4;_2]



b) (-2;-1)
[-1.0]
3

(1;2)

-2
3. Yka3aTh IPOMEKYTOK, KOTOPOMY NPUHAIIEKHUT KOPEHb YPABHEHHS: 5¢.2°=0,01

a [0;3]
)

b (-1;1)
[251
d (-2;0)
4,  Pemmre ypaBHenue. B oTBeTe yKaknuTe MEHBLINM KOPEHB!
6X2 22
32 - 685
5.  Pemmre ypaBHeHHE!

7.5 541 =2.57

6. Pemmure ypaBHeHue:

DR

1. Pemmre ypaBHeHue:
1 3-x x-1
6** _(E] +36 2 =246
8. VYka3zatb MMPOMEKYTOK, KOTOpOMY MPUHAIICIKUT KOpEHb YpPaBHCHHUS .
5X+2 _XZ .5X :O
3) [-25,-10]
b) [— 5', 0l
c) [0;2]
a  510]
9. Pemnre ypaBHeHHE:!

32X+5 _ 22X+7 + 32X+4 _ 22X+4 — 0

10. Pemmre ypaBHeHue:

3*-2.3-3=0

IIpakmuueckas paboma Ne 13«Jloecapugpmuueckue ypagnenuss u HepageHcmear

Pemmre ypaBHeHus:

1
1. Iog(Y_X)S Z—E =0

2. log,x+log,9=3



3. 2log, x* =log; x+3
logs logs x

logs x

4. X :5I0g514

5. 10g,(2+10g,(3+x))=0
6. log,(2x* +5x+6)=1g100

X—3
7. |g(X2—3X)—|gK:O

|ng— Iog4 y=0
log,+log, y=1

Pemnts cucremy ypaBHEHUN: {

Hpaxmuueckas paboma Ne 14. «[Ipocmetiwiue mpuconomempuieckue YpagHeHusy

1. Beruuciure:

—

/2
arccos "'? arceos [ _

e

]' 2 arccos 1 + 3 arccos0.

Boj—=

—

arcsin(~1). 2arcsin { - 12— ] - g aresin 0.
2.  Pemmte ypaBHEHHE:

1 1
cosx=0,7; cosg =0; 2cos2x =/2; Ecosf =3

. . . 1, 2
sin X =0,35; smgz 1; 2sin3x = —1; Esmgz ”

tgx =5; tgdx=1; tg>=—3.
3

Ipaxmuueckas paboma Ne 15. « Oonopoouvie ypasHeHusy
Pemnte ogHOpOIHOE ypaBHEHUE:

2cosx— 2=0

tg2x +1 =0

2c0s%X — 3cosx +1 =0

3 sin®x + sinx cosx — 2 cos’x = 0
sinx—-cosx=0

sin’x — 3cos?®x + 2sinxcosx =0

oakrownE

IIpaxmuueckas paboma Ne 16. «Pemienne ypaBHeHHH pPa3I0KeHHEM Ha MHOXKUTEITIY

1. IlpuBeaure ypaBHEHHUE K KBaJPaTHOMY OTHOCUTEIHHO OJHON M3 TPUTOHOMETPHUECKUX
(GyHKUUH 1 HAlTH €ro KOpHHU:

2

sin“x=1.

2sin®?x + sinx -3=0.



2sin®?x + 3cosx = 0.

2. PeI_HI/ITe ypaBHCHI/Ie, pa3HO)KI/IB Ha MHO>XHUTCIIN €TO J'ICBYIO qacCThb.:
sinx — sin3x = 0.

3tgZx—J3tgx =0.

2 cemecTp
DJ1eMEHTHIMATEMATHYECKOI0 AHAJIN3A

Ipaxmuueckasa paboma Ne 17«Bviuucienue npousso0HbIX»

1. Haiitu cootBercTBre Mexay GyHKIMEH U €€ TPOU3BOTHOM.
1. 2. 3. 4, 5. 6.
C X 1 1 1
X — _
\/_ sin? x 1_y2 | 1+ x?
7. 8. 9. 10. 11. 12.
eX arcsin x a.X SIN X 1 a.X Ina
1-x?
13. 14. 15. 16. 17. 18.
Xﬂ th |g X COSX 1 arccos x
24/x
19. 20. 21. 22. 23. 24.
1 1 Iyt | nx™t | log,x | —sinx
xIn10 X
25. 26. 27. 28. 29. 30.
arcctgx | 1 0 1 arctgx 1
1+ x2 cos? x X
31. 32. 33. 34. 35. 36.
COSX In X ctgx 1 ex 1
xIna x?
2.  ComocrtaBbTe QYHKIINHU €€ TPOU3BOTHYIO.
[IpousBoaHas
PynKums % 2x -2 CcosSxsinx cos(x+2)
Xo+ 1
sin(x + 2)
Inx
c0S°X
3. Brruucnure nponsBoaHyo QyHKINN:
X’ 6 X° 7 3
=—: y=X: y=—: y=7X": y=X"+5
y - y y 10 y y
5 3

=JX: y=4x°+3: y=6Jx+4: y=3"+—"F: y=—
y=vx; vy . y=6Jx+4; y N,



4 2
y:#;} y=x" y=——¢ ==LL;Y=?7‘

e Y x3 X
4, Brruucnure npousBoaHy0 QyHKIUN:
y 2Xx—3
a =
) 3—-2X
y 4
b =T
: (5-2x)’
y 1
C —_————
) 5—-2x
5.  BelumciuTe 3HaYEHHE NPOU3BOAHOM QyHKIHH Y = 2X-Inx—-x-In49 npu X =7
a 0 B r
13 15
0 - 2 —
6.  BelurcauTe NpOU3BOIHYIO CIOKHON QYHKITUH

y =sin® x-log, 5x

Ipaxmuyeckas paboma Ne 18 «I'eomempuyeckuii u ¢huzuyeckuti cMviCi RPOU3BOOHOU»

1
1.  Yriosoii kosdpuuuent kacaTenbHol K rpaguky GyHKIHH f(X) = 3 x3 — 2X B TouKe
¢ abcuuccoit X =1pasen:
a) -1,
2
-2=.
%) 3
6) 1;
1
r) -.
) 3
2.  YrioBoi KO3QPUIHEHT KacaTelabHOU K rpaduxy ¢byHKIMN
y= 2C0S2x—Sin4x B TOUKE C abcruccoi X 2% paBeH:
a) 8;
0) 2;
8) —2;
r)0
3. Haiitu TaHreHc yria HakJIOHA KacaTelbHON K rpauky GyHKImu Y = x* =1 B Touxe

4, Hana ¢pyHKIUSA f (X)Z 5+4x —3x°. Haiigute koopauHaThl TOUKM €€ rpaduka, B
KOTOPOH YII0BOM KO3(PGUIIMEHT KacaTeIbHOU K HEMY PaBeH -5.
5. K dysxmm Y =2 SIN X +3COS X nposenensr kacatemabie B TouKax ¢ abemuccamn
X = 1 37
1 X, = -~ SIBISIFOTCS JIM 3TU KacaTelbHbIE apauieIbHbIMU MPSIMBIMU?

2



2
6. Haiigure yrom Mexay KacaTelbHOH K rpaduky (yHKIUH f (X) =X~ —2X+93 &
TOUKe ¢ abciuccon Xo = 2 M OCBIO abcuucc.

7. Halitu MIHOBEHHYIO CKOPOCTh MATE€PUAIbHOM TOYKH JBHKYIIEHCS 110 3aKOHY
3 2
S(t)z 2t° +3t° —6t —1 8 moment Bpemenu t = 2
3 2
8. KacarensHas k rpaduky QyHKIUK f (x)= —2x° —12x° —23x—8 o6pazyer ¢
TOJOKUTENBHBIM HanpaBiIeHneM ocr aberuce yroa 45°. Haiigure KOOPAMHATHI TOUKH KACAHHSL.

2
9. KacarenpHas Kk rpaduky QYHKIMH y=(x—1) X mapamtensHa ocuOx, HO HeE
CoBIaaaeT ¢ Hel. HalinuTe KoopAMHATHI TOUKU KacaHUs.

a

0

B

r

[

1.4
3’27

)

[

1

3

_-_ij
27

)

(

i

77)

Ipakmuyeckas paboma Nel9 «Hccnedosanue yHKYUU ¢ NOMOWBIO NPOU3BOOHOUY.

Oyuknus y=f(x) 3a1ana rpadpukoM. YKaxuTe:
a) obnacTe onpeneneHus GpyHKINH;
0) npu Kakux 3HadeHusx X f(x)<-2;
B) IIPOMEKYTKH BO3PACTAHUS U TIPOMEKYTKU yObIBaHUS (PYHKIIHH,
I') B KaKUX TOYKax rpaduka kacareiabHble K HEMY MapajuieIbHbl OCH a0CIIUCC;
1) HanOoJIbIIICe Y HAUMEHbIIICE 3HAYCHHSI (PYHKIIUU.

o d cd d

2. Tloctpoiite rpaduxu GyHKIHIA
y=x>+6x°+9x ; y="1x-X.

Ipaxmuueckas paboma Ne 20 «ITocmpoenue epadurxos pyuxuuily

Jana Gynxius y = f(x) = x; —x%—3x+4.
1) Tlocrpoiite rpaduk dpyukimn y = f(X).
2) Ckombko KopHel nmeet ypasaenue f(X) = a, ae [—5 ;5 g]
3) Toctpoiite rpaduk pynknuu y = - f(X).

Ipaxmuuecxas paboma No 21« Boiuucienue unmezpanosy




—

2 773 1 9 3x+6
(x3+——\/x —1)dx; ( + +e dx;
J X 4x-1 cos?3x 4

8 e
Fx® =2 U 93 [EARELL Y S
0

X x+1 1x(1+nx)

4
| COSX__ . J‘x3 5% d:
3—sin®x

Ipaxkmuueckas paboma Ne 22« Bviuucienue niowaoeii ¢ NHOMOWbI0 UHMEZPAN08)

Hatinure momaas GUrypsl, OorpaHMueHHON JTMHUSIMU.

y=x"+2; y=4-X
y=—Xx"—4x; y=X+4
y=-X—4x; y=X+4
y=x"—4x, y=-x
y=x"+2, y=6x-x°

o~ w0 N

CraTuCcTHKA ¥ TeOpHs BEPOSATHOCTEH, KOMOMHATOPHKA

Ipaxmuueckasn paboma Ne 23«Ilepecmanosku, pasmeweHus u COYemMaHusi» »
Buéepume 00U U3 apuanmoes omeema u auecume €20 8 IUCMOK € pe3yibmamamu.
1.CoyeTanusiMi HA3BIBAKTCA TAKHE COAHHEHHSH, KOTOPhIE COCTOAT M3:
DOasux ® TEX JKe N IMEeMEeHTOB M OTIHYAKTCA [APYr OT Apyra TOABKO MOPAJKOM HX
PacHOTOKEHHSL.
2) n HIEeMEHTOB, B3ATHIX HX JAaHHEIX M Paz/IHYHEIX 3JIEMEHTOB, H KOTOPhIE OTIHYAIOTCA ApYT OT
APYTa OO0 CaMHMH IEMEHTAMHA, JTHOO TOPAAKOM HX PaCIONOKEHHA.
3) n 371eMEHTOB, B3ATHIX H3 JAHHBIX M PasIHYHLIX JEMEHTOB, H KOTOPHIC OTIHYAOTCA ApYT OT
APYTa 00 KpaHHEH Mepe OHHM J/IEMEHTOM.
2.Pazmemenns 0003HaYAK0TCH:

1) Py 2)Ch 3) A%
3.Koau4gecTBo NepecTaHOBOK HAXOAHTCH N0 hopmye:
m! ' " m!
D (m-n)!n! 2)n!  3) (m—n)!

4. C%,C2, C3-aro:

1)BuroMuanpHbIe KO3hOHIHEHTEL.

2)Tabmna 3Havennii GHHOMHATBHBIX KO3(h(HIHEHTOB.
3)Dopmyia A8 pa310KEeHUs CTENEHH JIBY “WICHA.

Hpaxmuueckasn paboma Ne24«Bepoamuocmoy

1. Cxonbkumu crnoco0aMu MOKHO BBIOpaTh B Tpymime U3 25 CTYAEHTOB TpeX YelIOBEK Ha
TOPOJICKYI0 MaTEMaTUUYECKYIO OJIUMIINANy?

2. Cpenu 12 xonecHbIX map, 2 mapbel u3HOmeHbl. CioydaiiHBIM 00pa3oMm BeIOMparoTcs 4
KoJIeCHBbIE Mapbl. HaliTH BEpOSTHOCTH TOTO, YTO Cpei BEIOPAHHBIX HE MEHEe 3 HEM3HOIICHHBIX.

3. B Ttexnumueckoii maboparopun wuMeeTcs 6 HHPPOBBIX W 4 aHAIOTOBBIX IpHOOpA.
BeposiTHOCTh Oommbku u3mepenus Uit mudposoro mpubopa pasna 0,95, ans ananoroso - 0,8.



W3mepenue MpoBOAUTCS CIIydailHO BBIOpaHHBIM npuOopoM. HaiiTu BepoATHOCTH OIMIMOOYHOTO
U3MEpEHNSI.

HpﬂMble H IIJIOCKOCTH B IIPOCTPAHCTBE.

Hpaxmuueckas paboma Ne25 «llapanienvHocmsb BPAMbBIX U RAOCKOCIEN)

1. Yepes xonen A otpe3ka AB nposeznena miaockocts. Yepes konen B u Touky C 3Toro orpeska
MIPOBEJICHBI MapajlIeIbHbIE IPSIMbIE, TIepeceKaronre mIockocTh B Toukax Bl u Cl. Haitaute
mmny orpeska BB1, eciin CC1 =15 ecm, AC: BC=2:3.

2. Yepes koH1bl 0Tpe3ka AB u ero cepenuny M npoBeieHbl napajijiebHbIe PSAMbIE,
MepeCceKaroIne HEKOTOPYIO TIOCKOCTh B Toukax Al, Bl u M1. Haitaute nnuny otpeska MM1,
ecnu otpe3ok AB He nepecekaet miockocth 1 AAl =5 M, BBl =7 m.

IIpaxmuyeckas paboma Ne 26 «Ilocmpoenue ceuenuti»

1. [TocTpouts ceuenue terpaszpa, npoxoasauiee yepe3 Touku K, L u M, nexamux B
IJIOCKOCTSIX TPaHEH.

2. Ha pebpax AB u AD mupamuast MABCD 3ananbsl cOOTBETCTBEHHO TOUkH P u Q —
cepeauHbl 3TUX pedep, a Touka R nexur Ha peOpe MC . IlocTpouth ceueHue nupamMuiabl
IJIOCKOCTBIO, Tpoxoasdie yepe3 Touku P, Q u R.

3. [Toctpouts ceuenne Terpadapa ABCD miockocTsio, mpoxoasiieit yepe3 Touku K, L
N, xotopele nexar Ha ero pebpax. (IIpm sTomM mocTpoeHue MOIKHO MPOXOAUTH «BHYTPU
MHOTOTPaHHHUKA)

Ipaxmuyeckas paboma Ne27 «IlepneHOuxyasipHoCms NPIMbIX U NIOCKOCHEU»
1.Touka O — neHTp KBaapara co CTOpoHo# 4 cM; OS — 0Tpe30K, NEPIEHAUKYIAPHBIN K
MJIOCKOCTH KBaJipaTa v paBHBIN 2 cM. HaifTu paccTosiHue OT TOYKH S 10 TOUKH A.
2. Haknonnas AB nepecekaet minockocts P B Touke C; KOHIIBI €r0 OTCTOSAT OT INIOCKOCTH Ha
paccrosinuu 5 cM u 3 cMm, AC=7 cm, CB=4 cm. Haliaure JuiMHy NPOEKIMY HaKJIIOHHOW Ha
IJIOCKOCTBIO.
3. W13 TOUKHM K MJIOCKOCTHU MPOBEACHBI ABE HaKJIOHHbIE. HaliiuTe ATMHBI HAKIIOHHBIX, €CJIM O/IHA
U3 HUX Ha 26 cM OoJblle Ipyroi, a MpOoeKIMK HaKJIOHHBIX paBHbI 12 cM 1 40 cM.
4. HaiinuTe paccTosiHuE OT cepeuHbl 0Tpe3ka AB 10 miiockocTH, He mepeceKaroeil 3T0T
OTPE30K, €CIIA PacCTOsIHUE OT ToueK A ¥ B 10 minockocTtu paBHsel 3,2 cM U 5,3 cM.

MHOI‘OFpaHHl/IKH H KpyIJIbI€ T€J1Aa

Ipaxmuuecxas paboma No28 «Ilpuzmay

3aoaua 1.

HaiinuTe miomaaps MOBEpXHOCTH MPSMOM MPU3MBI, B OCHOBAHHUHU KOTOPOH JEXKHUT POMO ¢
JTUaroHaJIs MU, paBHbBIMU 25 1 60, 1 60KOBBIM peOpoMm, paBHBIM 25.

3aoaua 2.

Haiinure mimomaas 60KOBOM MOBEPXHOCTH MPABUIIBHOM IMIECTUYTOJIBLHON MPU3MBI, CTOPOHA
OCHOBaHUs KOTOpoii paBHa 3, a Beicota — 10.

3aoaua 3.

Haiinute OokxoBoe peOpO NpPaBUIBLHOW YETHIPEXYrOJbHOM MPU3MBI, €CIM CTOpOHA €e
OCHOBaHMS paBHa 15, a muiomaabs noBepxXHOCTH paBHa 930



3aoaua 4.

OCHOBaHHEM MPSAMON TPEYrOJbHOM MPU3MBI CIIYXKUT TPSAMOYTOJbHBIA TPEYTOJbHHUK C
kareramu 4 u 6, 60koBoe pedpo paBHO 5. Haiinure 00beM MpU3MEL.

3adaua 5.

Haiinute mnnomanes OOKOBOM TMOBEPXHOCTH NPAaBWIBHOM IIECTUYTOJIBHON IPH3MBI,
ONKMCAHHOM OKOJIO IMIMHIPA, paguyc ocHoBaHUs koTtoporo paseH 0,03, a BoicoTa paBHa 1.

3aoaua 6.
OcHoBaHHE TUpaMUAbl — IPSIMOYTOJBHUK CO CTOPOHAMH 6 M M 8 M, a BBICOTAa IUPaMUbl paBHA
MOJIOBUHE TMaroHanu ocHoBaHus. Halinure 00bEM mupaMubl.

3aoaua 1.
B mpaBunpHON yced€HHOM 4eThIpEXYTosibHOM nupaMuae o0béM paBeH 430 cm3, BricOTa paBHA
10 M u cTopoHa o1HOrO oCHOBaHUs 8 M. ONpeenuTe CTOPOHY APYrOoro OCHOBAHUS.

Ipaxmuueckas paboma Ne29«Ilupamuoa»

1. B mpaBuibHOM YETHIPEXYTOJIbHON NMHpPaMHIE CTOPOHA OCHOBAaHMS paBHAa 12 cM, a JIiauHa
O6okoBoro peopa 14 cm. Onpeaenure TIOMATL JUATOHATHFHOTO CEUCHHMS.

2. Omnpenenute OOKOBYIO MOBEPXHOCTD MPABHIIBHOM TPEYTrOIbHOM MUPaMUIbI, €CIH €

BBICOTA paBHA 5 cM, a anodema 4 cM.

3. BoicoTra mpaBUIBHOW YETHIPEXYrOJNIbHON yceueHHOW mnupamuabl paBHa 5 cM. CTOpOHBI
OCHOBaHUM paBHbI 2 ¢M U 6 cM. HalinuTe niomaab 1MaroHaabHOIO CEUEHUS.

4. CTOpOoHBI OCHOBaHUH MPaBUJILHON TPEYTroabHON yceueHHOU nupaMubel 5 1M u 1 qm. bokoBoe
pebdpo 4 nm. Haiinure BbicOTy nUpamMuibl.

5. OcHOBaHHE TUPAMUIBI — MPSMOYTOJIBHUK CO CTOPOHAMU 6 M M 8§ M, a BBICOTa IMUPAMU/IBI
paBHa TIOJIOBUHE TUArOHAJIM OCHOBaHWs. Haiinure 00bEM mupamMuibL.

6. B mpaBuibHON yced€HHON 4eThIPEXYroibHOM nmupamuae 06béM pasen 430 cm3, BbICOTa paBHA
10 M u cTopoHa ojiHOTO OCHOBaHUs 8 M. OnpeenuTe CTOPOHY APYrOoro OCHOBAHUS.

IIpakmuuecxas paboma Ne 30 «L{ununop»

1. [Tnomane GOKOBOW MOBEPXHOCTH LUIWHApA paBHa 45 , a IUaMeTp OCHOBAaHHS 5.
Haiinure BICOTY IMIIMHAPA.

2. JlnmrHa OKPY>KHOCTH OCHOBaHUsS IUIUHApPA paBHa 1. [1nomans 60KOBOM MOBEPXHOCTH
paBHa 13. Halingute BbICOTY IMIIMHApA.

3. Paamyc ocHoBaHWs IMIMHJIpPA paBeH 3, BeIcOTa paBHa 6. Haiiaure miomnaas 60KOBOI
MOBEPXHOCTHU IIWIMHJPA, ACIEHHYIO Ha.

4. JllnHa OKpY)KHOCTH OCHOBaHHMSI LMIMHApa paBHa 3, BbicoTa paBHa 6. Haiimute
I0IaAb OOKOBOM MOBEPXHOCTH IIMIIMH/IPA.

S. [Tnomanes oceBoro ceueHuss nwiauHApa paBHa 9. Haiinute miomans OOKOBOM

MOBEPXHOCTH LIWJINHAPA.
6. OceBoe ceuyeHHe IWIMHIpAa — KBaJparT, IUaroHanb KBajpara paBHa . Haiinute oO0béM
LWIMHIpA. 2 8
7. BeicoTa mumHApa HA 2 MEHbIIE pagunyca ocHoBaHusA. OTHOIIEHHE 00BEMA ITUITUHIPA K €T0
IoIaau 60KOBOW MOBEPXHOCTH paBHO 4. HaiiuTe BHICOTY IIMIIMH/IpA.

Hpaxmuueckas paboma Ne 31 «Kouycy

1. Haiiagure 00b€M KOHYCa, BEICOTa KOTOPOTO paBHa 12 M, a o6pasyromias — 15 m.

2. Imomanb ocHOBaHUs KOHYca 167 cM2, moTHas MOBEPXHOCTH ero 327 cM2. Onpenenute 00bEM
KOHYCa.

3. B yceu€HHOM KOHYyCE Pa3HOCTh PaJlyCcOB OCHOBaHHI paBHA 2 CM, BHICOTa paBHAa 9 CM H €ro
00BEM paBeH 42 m cm3. Omnpenenure Mo M OCHOBaHUH.
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wCoNOThwWNE

B paBrnoOenpennom tpeyronsauke ABC AB = BC = 10, AC = 12. TpeyroiabHHUK BpaliaeTcs
KpyT ocH, mpoxojsiei yepe3 BepmnHy B u nepnenaukynsapaoir AC. Haitinure o0béM Tena
allleHus.

Yemuwi onpoc
1 cemectp
Koopaunatbl 1 BEeKTOPbBI

OrnpeziesieHre BEKTOpA.

Kak HaiiTu koopauHaThl BEKTOpa?
OrnpeziesieHre paBHBIX BEKTOPOB.
OrnpezenieHne KOJTHHEAPHBIX BEKTOPOB.
[Ipu3Hak KOIMHEAPHOCTH BEKTOPOB.
Uto Ha3BIBaETCS MOJYJIEM BEKTOpa?
Kak naiitu Mmoxyns BekTopa?

Kaxoil BeKTOp Ha3bIBaeTCs HYJIEBBIM ?
Kaxoit BekTop Ha3bIBaeTCsl €AMHUIHBIM?

10 JIBa orpeneneHus CKaJIIpHOTO MPOU3BEACHUSI BEKTOPOB.

11. Yemy paBen KOCHHYC yIiIa MEXy BEKTOpaMu?

12. IIpusnak nepneHMKyISPHOCTH BEKTOPOB

O 0 3N L A~

11.
12.
13.
14.
15.

16.
17.

1.

Yuciia v BbIPAKEHUA

. Kakme uymcia Ha3BIBaIOTCS HaTypaJII)HBIMI/I? Kakoe o0o3naucHue BBCACHO AJIs1 MHOXCCTBaA

HATypaJbHBIX qucen?

. Kakue uyucna BXoasaT B MHOXKeCTBO Lienblx uncen? Kakoe o0o3HaueHue MPUHATO Ui 3TOTO

MHOXecTBa?

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

o0o3Haygaercs?

. [lepeuncnure OCHOBHBIE 3aKOHBI ACUCTBUM HAJ pallUOHATLHBIMHU YHCIIAMHU.

. Kakue oObIKHOBEHHBIE TPOOH 00paIIAlOTCSl B KOHEUHBIE JECATHYHbIE?

. Kakue 0ObIKHOBEHHBIE IPOOU BBHIPAKAIOTCS TOJIBKO MPUOIMKEHHBIMU JIECATUIHBIMU?

. Kakue necsatuunbie 1poOu Ha3bIBarOTCS OECKOHEYHBIMU MEPUOTUYECKUMU?

. Uto Ha3pIBaeTCs Mepuo oM 0ECKOHEUHON EPUOUUECKON AECATUIHOM TpoOu?

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

3aMnMChIBAIOTCA?
. Kak 3anuceiBaroTcsi 11enple 4ncia U KOHEYHbIE JIeCATHYHBIE JPOOM B BHJIE OECKOHEUHBIX
NePUOANYECKUX Apo0ei?
JIrobass nmu OeckoHeuHass MEepUOJMYEcKas AeCATHYHas JIpoOb SBISETCS palOHAIbHBIM
quCIOM?
Kak 00paTuTh YUCTYIO MEPHOJHUECKYIO JECATUYHYIO IpOOb B OOBIKHOBEHHYIO?
Kak 00patuTh cMemaHHy0 NepUOINYECKYIO IECATUUHYIO Jp0Ob B OOBIKHOBEHHYIO?
Kakoe uckimouenue npejacrabiser coOoi 6eckoHeUHas eproAndecKas JecsITuYHas 1poodb C
nepuoaom 9?
Kakne umcrna Ha3pIBalOTCS MPPALMOHATIBHBIMM M Kak O00O3HA4aeTcss MHOXKECTBO
VPPALMOHAIBHBIX YuCcen?
Kakue uncna Ha3pIBalOTCS IEHCTBUTEIBHBIMH U KAKO€ Il HUX BBEEHO 0003HaueHue?
Yr1o nornMaeTrcs 1o aOCOIIOTHON BEIUYNHON AEHCTBUTEILHOrO uncia?

OCHOBBI TPUTOHOMETPHH
Yro Ha3pIBaeTCA EAMHUYHON OKPYKHOCTHIO? EMUHUYHBIM pagunycom?
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12.
13.
14.
15.
16.
17.
18.

LCoNoOARWNE

e N N
W= o

0.

Kaxkue nanpaBneHus moBOpOTa EAMHUYHOTO Pauyca U3BECTHBI?
B kakux equHHUIIAX U3MEpSIETCs Yol MOBOPOTAa EAUHUYHOTO paguyca’?

UYro takoe yrou B oauH paauan? CKOJIBKO MPUOIM3UTEIHHO TPAJycOB COACPKHUT yroi B 1

paaua ?

CdopmynupoBarh npaBuia MepeBoJa U3 TpagyCHOW Mephl yria B paJHaHHYI0 Mepy H

Hao000poT.
Omnpenenenre OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKITHIA.
Yro sSBIISETCSA apryMEHTOM JUIS BCEX TPUTOHOMETPHUYECKUX (pyHKIMi?
OT 4ero 3aBUCUT 3HAUYCHHE TPUTOHOMETPUUYECKUX (PYHKIUH
[lepeuncianre OCHOBHBIE COCOOBI IOKA3aTEIBLCTB TPUTOHOMETPUIECKUX TOXKECTB

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

X=a, Sin X=a.

DOyHKIUHA

Kak HaiiTu KoOopAMHATHI BEpUIMHBI 1apadoIbl?

Ot yero 3aBUCUT HallpaBlieHHE BeTBeIl napabosbl?

[lepeunicnure CBOWCTBA CTENEHHOHN (DYHKIIMH C HEYETHBIM MTOKA3aTEIIeM.
Yro HazpIBaeTCs 00JIaCThIO 3HAUCHUN (QyHKIUN?

Cdhopmynupyiite TeopeMy 0 pa3ioXKeHUU KBAJAPATHOTO TPEXWICHA HA MHOKHUTEIH.
OnuiuTe anropuT™ NOCTpOeHUs rpaduka KBaApaTUUHONW GYHKLUH.
[Tepeunciure CBOMCTBA CTENIEHHOW (DYHKIIUU C YETHBIM ITOKA3aTEIICM.

Yro HazpIBaeTCs 00J1aCThbIO onpeencHust QyHKIu?

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

Kakast ¢pyHKIMs Ha3pIBaeTCs MOKA3aTEIBHON?

KakoBa o65acTb onpeneneHus noka3arenbHol GyHKun?

Kakumu cBoMicTBaAMU MOKET 00J1a1aTh (PyHKITHS?

JaiiTe onpenenenre Bo3pacTaromiei, yobiBaromen GyHKIUY.

[Tpu xakoM ycii0BUHM NOKa3aTesbHasg PyHKUUS ABIsETCS YObIBarOIIEen?
CgoiicTBa norapudmuyeckoit GpyHKInuU npu a > 1;

CsaoticTBa norapupmuyeckoit pynkuuu npu 0 <a <lI;

OcHoBHBIE IpeoOpa3oBaHus rpaduKoB JorapuGMuyeckoit GyHKINH.

YpaBHeHus1 1 HepaBeHCTBA

CreneHu ¢ KaKUMU IMOKa3aTelIsIMA Bl 3HaeTe?
[Tepeuncnure cBOMCTBA CTENEHEM.

Jls Bcex 1n mokazaTeseil CBOHMCTBA OJUHAKOBEI?

Kax nHa3piBaeTcs ornepaius HaX0XICHUS CTETICHENH?

Yro Takoe jgorapupm?

[lepeuncnuTe OCHOBHBIE CBOMCTBA JIOTApU(PMOB.

Kak Ha3piBaeTcs omeparusi Hax0JIeHus JorapupmMon?
HazoBurte meToabl penieHns NoKa3aTeIbHbIX YPaBHEHHIN
Ha3zoBute otiinune cTporo 1 HECTPOroro HEPaABEHCTB
Kakoe ypaBHeHUE Ha3bIBAETCS MOKA3aTEIbHBIM?
CriocoObI penieHus MoKa3aTelbHbIX YPaBHEHUI?
Croco0sI penieHus oKa3aTeIbHbIX HEPABEHCTB?
Crnioco0slI pernieHus JorapupMUIecKux HEpaBEHCTB U YpaBHEHHI?

2 cemecTp

Jj1eMeHThI MAaTEMATHYECKOI0 aHAIH3A
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Uto Ha3bIBaE€TCS MPUpPALIEHUEM apryMeHTa?

Uro Ha3pIBaeTCs NpUpaLIeHUEM (QYHKIUHU B TOUKE X,?

Kaxkast pyHkmus Ha3pIBaeTCsS HEMPEPHIBHOW B TOUKE?

B kakom ciyyae B JaHHOM Touke (YyHKLUS TEPIHUT Pa3phiB?

JaiiTe onpeneneHue Nporu3BOAHON (DYHKIIMH B TOUKE.

Kaxkue cyniecTByroT 0003HaueHUs It Tpou3BoAHOM QyHKImu Y=F(X)?

Cdopmynupyiite HeOOX0IUMOE YCIOBHE CYIIECTBOBAHUS MPOU3BOAHON (QYHKIIMH B TOUKE?
Kakyro ¢pynkuuio HaspiBatoT auddepeHunpyemoit B Touke?

Uro Ha3wiBaeTcs nuddepeHmpoBaHuemM?

. HazoBute mo NNOopAAKY BCC oOlcCpalnu, KOTOPBIC CICAYCT IMPOU3BCCTH NPH BBIYHCIICHHUU

MIPOU3BOJIHOM IO OIpeIEeICHHUIO

Kak Haxonutcst mpousBogHast cnoxxkHou Gpyukmuu h(x) = g (f(x))?

UYro xapakTepusyeT Npou3BoAHast QYHKIUU B TOUKe?

YpaBHeHUE KacaTelbHOU K TpaduKy (yHKIIHH.

HazoBuTe reomeTpudeckuii CMbICI TPOU3BOIHON (DYHKIIUU.

CdhopmynupyiiTe anropuTM HCCIEOBAHUS HENPEPHIBHON (DYHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI.

HccnenoBanne GyHKIIMHA HAa MOHOTOHHOCTb.

Touku skcTpemMyma GYHKIIUN U UX OTHICKaHHE.

Uto Ha3bpIBaeTCs IEPBOOOPA3HOM?

Kak ynTaercsi OCHOBHOE CBOMCTBO IIEPBOOOPA3HO¥?

Kak MO>KHO BBIYUCIIUTH IJIONIAb KPUBOJIMHEHHOM Tparenuy Mpy MOMOIIHA HHTerpana?

Yrto Takoe onpeaeraeHHbIH nHTerpan?

Kaxosa ¢popmyna HeroTona-JleiiOnuma?

KakoBbl OCHOBHBIE CBOMCTBA OMPEACICHHOTO HHTErpaa?

Kak mpoBouTcs 3aMeHa MepeMEeHHON B ONPEACIICHHOM HHTErpae?

KakoBa ¢opmyna HHTErpupoBaHUsI IO YaCTSAM B OIIPEACICHHOM UHTeTpane?

Kaxk Beruucnstorcst miomanu Guryp?

Kaxk BeruncnseTcs npoiIeHHBINH MyTh TPU MOMOIIIH ONPEAeICHHOTO HHTeTpana?

Kak Beruucnsiercss 00eM noTpeOIeHHOM dIIeKTPOIHEPTHH?

Yto Takoe HecOOCTBEHHBIH UHTETrpa?

CraTHCcTHKA H TeOpHs BEePOSITHOCTEH, KOMOMHATOPHKA

Yemy paBHO KOJIMYECTBO MEPECTAHOBOK M3 NPA3IMYHBIX AJIEMEHTOB?

Uemy paBHO KOJHUYECTBO Pa3MEIICHWM W3 NPA3JIMYHBIX SJIEMEHTOB MO MIJIEMEHTOB B
Kakzom?

Uemy paBHO KOJIMYECTBO COYETAHUHN U3 NPA3TUYHBIX DJIEMEHTOB 110 MAJIEMEHTOB B KaXI0M?
Yem pa3menieHus: OTINYaeTCsl OT COUeTaHUM?

[TepecTanoBku OKe pa3MENICHUSM UIIH COUETAHUSIM?

Yero Bcernma OoIblie U3 OJHOTO M TOTO XK€ YHCIIA SJIEMEHTOB — COYETAHHH, pa3MelleHui
WJIU IEPECTaHOBOK?

['eHepanibHast COBOKYITHOCTh U BEIOOPKA.

CrartucTrdeckoe pacnpeiesieHne BHIOOPKH.

[Tonuron u rucrorpamma.

CratucTidecKue XapakKTepUCTUKU BapUAITMOHHBIX PSIIOB.

O1eHKH TeHepATbHON COBOKYITHOCTH TI0 BEIOOPKE.

. HOHOHHHT@J’IBHBI@ XapaKTECPHUCTHUKU BAapHUAIIMOHHOI'O psaa.

ITonsTue o IMPOBECPKEC CTATUCTUYCCKUX THUIIOTES.

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE



1. Cdopmymupyiite mepBbie Tpu akcHOMBbI crepeomeTpun. CHopMymupyiTe U TOKaXKUTE
CJIEJICTBUS U3 aKCHOM

Cdopmynupyiite onpeaenenre napauieIbHbIX IPSIMOIl U MJIOCKOCTH.

3. Cdopmynupyiite U JOKaXKHUTE TEOPEMY, BRIPAKAIOIIYIO MPU3HAK MapalIeIbHOCTH IPSIMON U
IJIOCKOCTH

ChopmynupyiiTe onpeaeeHne CKPEMBAOIINXCS MPSIMBIX.

ChopmynupyiiTe onpeaeracHue napajiieIbHBIX TUIOCKOCTEH.

6. CKOJBKO IUIOCKOCTEH 3a/1a10T JIBE MIEPECEKAIONIUECS MPsIMbIe?

N

ok

MHoOrorpaHHMKM M KpyrJble Teja

UTto Ha3bIBaCTCSI MHOTOTPAHHUKOM?

UYto Ha3BIBaCTCINPU3MOI?

Uto Ha3BIBACTCANPAMOYTOJIbHBIM MapajlieIenuneom?

Kaxk BbrmcIiseTcst miomniaab MOBEPXHOCTH M 00BbEM MapasuiesIeune1a?
Kax Bbrumcisercs miomaab MOBEPXHOCTH U 00BEM PU3MBI?

YTto Ha3BIBACTCIAMTUPAMHUION?

Kak Berumcinsercst 00beM U IIoaab MOBEPXHOCTH MTUPAMHUIBI?

UYT0 Ha3BIBACTCSITUIMHAPOM ?

Kak Bbrumcisercst 00beM U II0AAb TOBEPXHOCTH IIMIHHApA?

©CoNoORWNE

I/ICTOPI/IH MaTeMaTuKd. MeToabl MAaTEMATUKH

1. Uctopust MmaTeMaTHKH.
2. MeTopl MaTeMaTHKU

Yuciia 1 BbIpaKeHU
OrnpocHslii mucT 1
*  Omnpocubiii aucT 1
Bomnpocsr:
1.Buzsl yucen, kak 0003Ha4ar0T MHOKECTBO 3TUX YHCen?
2.Bunpl ypaBHeHH(Ha3BaHWE U OOLIHI BHT)
3.Bunsr npobeii(Ha3BaHue U IpUMeEp)

*  OmnpocHslii JHcT 2
Bompocsr:
1. Buas! kopHe#(mmpuMepsbl)
2. CBoiicTBa KOpHei
3. CBolicTBa CTeNEHEN
*  OmnpocHslii ucT 3
Bormpocsr:
1. Onpenenenue norapudma
2. Bugsl norapudmon
3. CaoiicTBa norapupmMoB

OCHOBBI TPUTOHOMETPHH

*  OnpocHslii JucT 4
Bormpocstr:
1. Onpenenenrie eqMHUYHON OKPY>KHOCTH
2. OnpezeneHue CUHyca, KOCUHYCa, TAHT'€HCA U KOTaHTeHCca



3. 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM U TAHT'€HCOM
DJIeMeHThI MAaTeMATHYECKOr0 AHAJIH3A

OnpocHslii aucT 5
Bomnpocksr:
1. Onpenenenre Npou3BOJHON HYHKIIUU
2. @opmyna s HaX0kKACHUS MPOU3BOJHON Yepe3 mpeaei
3. IlpaBuiia HaXOXKIACHUS IPOU3BOTHBIX

I/IHTera.TI H €ro NIpUMECHCHUE

OnpocHslii ucT 6
Bomnpocksr:
1. Onpenenenue nepBooOpa3zHoOi HyHKIIMK
2. IlpaBuia UHTErpUPOBAHUS
3. ®opmyna Hetotona — JleitOuuiia

CraTucTHKA U TEeoOpus BQPOHTHOCTeﬁ, KOMﬁHHaTOPI/IKa

OnpocHslii auct 7
Bomnpocsr:
1. [loHsiTHE BEPOSATHOCTH CIYy4aliHOW BEJIMYMHBI
2. Knaccudeckoe onpejiesieHle BepOsSTHOCTH
3. Marematuueckoe 0XUAaHUE U TUCTIEPCUs TUCKPETHOM CIIy4ailHOM BEJIMYMHBI.



Ipunoxenune
OueHounbie MaTepuaJbl arrectanuuno aucuumuiade I1/1.1 MaremaTuka

JAnddepenuupoBanublii 3aueT

1. Ilepeyenn BonpocoB K audepeHupoBanHoMy 3auety no aucuumiaude IJ1.1
MaremaTuka
1.1 IIpumepHbIE BOIIPOCHI
1. MuoxecTBO, onepaiy HajJ MHOYKECTBAMHU

BOo~NOoOORWDN

DJIEMEHTHl MaTEMAaTUYECKOM JIOTUKH

CreneHs ¢ palluOHATBHBIM U JIEHCTBUTEIILHBIM [TOKa3aTelIeM

Apudmerndeckuii KOpeHb HaTypaabHOU cTenieHu Jlorapudmer

Caotictsa siorapudmoB OnpesenieHne CHHyca, KOCHHYCa, TAHTeHCa yrila U UX 3HaKU
TpuronomeTpuyecKkue TOXKIeCTBA

®opmynsl puBeaeHus CreneHHas GyHKIUS, €€ CBONCTBA U rpaduk
[ToxazarenbHast pyHKINS, €€ CBOWCTBA U TpaduK

Jlorapugmmueckas pyHKIUS, €e CBOMCTBA U Tpaduk

. O0mue cpoiicTBa TpUroHoMeTpuueckux pyHkuuii Jlorapudpmuueckre ypaBHEeHHs
. JlJorapudmudeckne HepaBeHCTBA

. [loka3aTenbHble ypaBHEHUS

. [lokazarenbHbIe HEPAaBEHCTBA

. UppaunoHanbHble ypaBHEHHS

2. TecToBbie 3a1aHusA. OLEeHKA 110 pe3y/JIbTAaTaM TeCTUPOBAHUA
2.1 IlpumepHsbie 3a1aHUs TECTa

3 1

3 z 3
Al. Buinonnure meiictusa: 6¢7 + 4(c’) .
3 6 6 3
1) 707 2) 70c7 3) 107 4) 10¢7
A2. Bouuciure: 3/0,064 - 125 .
1) 0,002 2) 2 3) 5,4 4) 4

A3. Beruucaure: logy,45 + log,0,6.
1) —1 2) 2 3)3 4) 4



A4, Kakoe u3 cneayiouinx YMcea BXOAUT B MHOXECTBO 3HAYCHHH

byrkumn y = (5)" - 32

1) —12 2) —2 3).=3 4) —4
AS5. Pewuure HepaBeHCTBO 3x(x-3) =0
¢ P X+ 3 ’

1) (—oo; —=3) v [0; 5] 3) (—o0; =3) v [5; +0o0)

2) (—3; 0) v (5; +o0) 4) (—3; 0] v [5; +o0)
A6. Pemnte HepaBeHCTBO 83% < 24x + 15,

1) (—o0; —15] 3) [3; +o0)

2) (—oo; 3] 4) [—15; +o0)

A 7 Ha pucyHke usobpaxe-
Hbl rpadukn GyHKUHK y = AX)
U y = g(x), onpeneneHHbIX Ha
npoMexytke [—4; 6]. Ykaxwure
BCE 3HAYEHHA apryMeHTra, s
KOTOPBIX BBIMOJHAETCH HEpPaBEH-
ctBo fix) < g(x).

1) [—4; —1] v [4; 6]

2) [—1; 6]

3) [-4; 1) v (4; 6]

4) (—1, 6)

X
A 8 . Peuiure ypaBHeHue cosy = 5.
D (—1)'n+4nn, ne Z
2) (D"t + nn, ne Z

2.2 CooTBeTCTBHE MeEXIy OallbHON CHUCTEMOW M CHUCTEMOW OIEHUBAHUS TO pe3ylbTaraM
TECTUPOBAHUS YCTAHABIMBAETCS MOCPEICTBOM CIIEAYIOIICH TaOIUIIh:

3) #4n + 2nn, ne Z
4) +n + 8nn, ne Z .

OObexT [Toka3arenu oueHuBaHus Ouetika YpoBeHb
OLICHKHU pe3yabTaToOB 00Y4YEHUs pe3yabTaToOB 00y4EHUs
MeHee 5 6amioB «HeynoBneTBOpUTEIBHO» Husknii ypoBeHb
. 6 — 5 6amnoB «Y IOBIIETBOPUTEIBLHO) IToporosslii ypoBEHb
OO6yuarommiics =
8 — 7 GayoB «Xopomo» I1oBBIITIEHHBIN YPOBEHB
10 — 9 GamnoB «OTINIHO Bricoknii ypoBeHb

3. OueHka oTBeTa 00y4alomerocsi Ha BONPockl ¢ depeHIIHPOBAHHOIO 3a4eTa.
3.1. OueHka oTBeTa 00y4aromerocs Ha BONpochl AUPGHepeHINPOBAHHOTO 3a4eTa

CojeprkaHue MIKaJIbl OIICHUBAHUS
DJIeMEHTEI
olieHMBaHMs | HeynoBneTBOpUTENbHO| Y TOBIETBOPUTEIHHO Xoporio OT1nuyHO
CoOTBETCTBHE
OTBETOB ITomHOE
3HauYNTEIbLHBIE He3naunrensHel ITonHoe
dbopMynupoBKa HECOOTBETCTBHE I10
HOFpeHIHOCTI/I c HOFpeHIHOCTI/I COOTBCTCTBUC
M BOIIPOCOB BCEM BOTIPOCaM
(3amaHuit)
CtpykTypa, [TonHoE 3HAYUTENbHOE HesnauutensHo | CooTBeTcTBHE




[IOCIEI0BATENLH HECOOTBETCTBUE HECOOTBETCTBHE € KPUTEPHIO TIPH
OCTh U JOTHKa KPUTEPHUIO. KPUTEPHIO HECOOTBETCTBUE | OTBETE Ha BCE
oTBeTa. YMEHHE KPUTEPHIO BOITPOCHI.
YETKO, ITOHITHO,
rPaMOTHO U
CBOOOIHO
H3JIaraTb CBOU
MBICIIH
IToxHOE
COOTBETCTBHE
VMeHue
VYmMmenue JTAaHHOMY
YBSI3BIBATh
CBSI3aTh KPUTEPHIO.
TEOPHIO C VYMeHue cBs3aTh YMenue cBs3aTh
o . BOITPOCHI CrocoOHOCTE
MIPAKTUKOM, TEOPHIO C TMPAKTUKOU BOTIPOCHI TEOPUU H
TEOpUU U WHTETPUPOBAT
B TOM 4YHCJIE B paboTHI HE MPaKTHKH
MIPaKTUKHU B b 3HAHUA U
o0JiacTu MIPOSIBIISICTCSL. MIPOSIBIISIETCS. PEJIKO.
OCHOBHOM IIPHUBJICKATH
npodeccuoHalb
9 MIPOSIBIISETCS. CBEJICHUS U3
HOM pabOTHI
pa3IMYHBIX

HAy4YHBIX cdep

[Ipumevanue: uToroBas OIEHKAa (OPMHUPYETCS KaK CpeAHsAs apudMeTHUecKas pe3yJbTaToB
3JIEMEHTOB OLICHUBAHUS.
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JK3aMeH

Ilepeuenb BonpocoB k 3k3amMeny no aucuuiuiune I/1.1 MaremaTuka
1.1 IIpumepHBIE BOIIPOCHI

Anzebpa u nauana ananusa

PanyonasibHble, MppallMOHaIbHbIE YA, AEHCTBUTEIbHBIC YUCIIA.
Apudmernueckuii KOpeHb HaTYpaJbHOM cTeneHn. CBOicTBa KOPHEA.

CTeneHl € palMOHAIBHBIMM M JICHCTBUTENIbHBIMU TOKa3areasaMu. CBOWMCTBa CTENECHEH.
[IpaBuia neMcTBUS CO CTENCHSIMU.

Jlorapudm umncna. CoiicTBa gorapu¢moB. JlecsiTHUHBIC U HATYpaTbHBIE IOTapU(MBL.

OcHoBHOe Jiorapudmuyeckoe ToxkaecTBo. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexon k
HOBOMY OCHOBAHHUIO.

OO6nacTp onpeneneHuss © MHOKECTBO 3HaUCHU; rpaduk GyHKIUN
[Toctpoenue rpadukoB GyHKIUHN, 3aJaHHBIX Pa3IMUYHBIMU CIIOCOOAMHU.
Omnpenenenue u cBoiictBa GpyHkuuu. O6paTHbIe HYHKIIHH.

CrenenHast GyHKIHUS, CBOHCTBA U TpaduK.

[TokazarenpHas GyHKIHS, CBOWCTBA U TpadUK.

Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U rpaduK.
Tpuronomerpuueckas ¢pyHkius Y = COS X, ee cBoiicTBa U rpaduk.

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

HppauyvoHainbHble ypaBHEHHS U OCHOBHBIE IIPUEMBI UX PELLEHUS.
Pemenne nokasarenbHbIX ypaBHEHUH.

Pemmenue norapudmuueckux ypaBHeHHH BUIa Iog a XK= Iog a b

Perenue norapuMUIeCKUX ypaBHEHUHN BHIA |Oga x=b,

Enunnynas okpyXHOCTh. [IOBOPOT TOYKH BOKPYT Havaiga KOOpPIAMHAT. PaTuaHHBIA METO
U3MEPCHHUS YIJIOB BPAIECHHS U CBS3b C IPAJTyCHOU MEpOi.

Ormpesienenre cuHyca, KOCHHYCa, TAHTeHCA, KOTAHTE€HCa OCTPOTO YTIJIa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBA U €TI0 IPUMEHEHUE AJIs BBIYUCIICHNS 3HAUEHUI
TPUTOHOMETPUUYECKUX (PYHKLUHN MO OJHON U3 HUX.

DopMyIIbI IPUBEICHUS.

@opMyIIbl CI0KEHUS U BBIYUTAHNUS CHHYCOB U KOCHHYCOB.

DopMyIIbl yIBOEHHUS.

@opMyJIbI TOJIOBUHHOIO YIJIA.

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

Penrenue ypasuenns COS X =a . Apkkocunyc.

Penienue ypaBHeHus: SiN X = a . Apkcunyc.

Pemenue ypaBHenusi tgX = a uCtgX = a.ApkranreHc. ApKKOTaHT€HC.

[Tpon3BoHas CTENEHHON PYHKIIMH

[IpaBuna muddepeHmpoBaHus

[Tpon3BoiHBIE TOKA3aTENbHOM, JTOrapUPMUUECKON U TPUTOHOMETPUUYECKON (HYHKIINH.
I'eomMeTpuyeCKUi CMBICI IIPOU3BOJIHOM.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yOpiBaHue QyHKINU.

DKCTpeMyMbl QYHKIUH.

[TepBooOpazHasi, npaBuiia HAXOXKAECHUS IEPBOOOPA3HBIX.

®opmyna Hetotona-JleitOHuna.
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Brluncnenue miomaaei ¢ NoMoIb0 HHTErpPaIoB.

OCHOBHBIE IOHATUSI KOMOMHATOPUKHU.
Crnyuaiineie coobiTHs. BepostHocts. Kitaccuueckoe ornpeneneHue BeposSTHOCTH.
TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH.

T'eomempuas

Akcuomsl crepeoMmeTpun. BzanMHOe pacnonoxeHne npsmMbIX B IPOCTPAHCTBE.
[TapayueabHOCTB IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

[lepneHqUKyISPHOCTD NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

IIpu3Hak NeprneHUKyIIPHOCTH IPSIMOU U IIJIOCKOCTH.

TeopeMa o TpEX nepHeHANKYIIApaXx.

Yrois Mexay NpsIMOH U IUIOCKOCTBIO.

VYroa Mexay NI0CKOCTIIMHU.

IloHsATHE MHOTOIPAaHHUKA, €TI0 HIEMEHTBI.

Ykaxkute BepHYI0 GOpMYITy IS HAXOXKJIEHUSI 00BhEMA MPSMO TPU3MBI:

a)V =a-bev =a?2) V=S, -h

[IpsAsMOyYTroJIBbHBIN NTapajuIeNIeUIIE ], Er0 CBOMCTBA.

CedeHust IPU3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBeM NpsSMON U HAKIIOHHOW MTPHU3MBI.
[Tupamuna, ee anemenTbl. O0BbEM U MIIOLIAAb TOBEPXHOCTH MTUPAMHU/IBI.

[mmmaap, ero snemenTsl. OOBEM U TUIOMIAAb TOBEPXHOCTH IHIMHIIPA.

[lonsiTue BekTOpa B mpocTpaHcTBe. PaBeHCTBO BekTOpoB. CIllOKEHHWE U BBIYMTAHUE
BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCJIO.

Kommianapubie BeKTOpbl. PaziioxkeHue BeKTopa no TpeM HEKOMILJIaHAPHBIM BEKTOPAM.
CkansipHO€ MTPOU3BEIEHNE BEKTOPOB.

VYTI10B MeX 1y NPSAMBIMU U MIJIOCKOCTSIMHU.

Jemxenus. LlenTpanbHasi, oceBas ¥ 3epKajnbHasg cuMMeTpusl. [lapauienbHblil nepeHoc.

Oobpaszey IK3ameHayuoOHHO20 dunema

JlambHEBOCTOYHBIHM rocy1apCTBEHHBIN YHUBEPCUTET MYTEH COOOIIEHHS

TIIK o
1 Dk3aMeHanoOHHbINA Onier Ne 1
Maremarnueckue u
CCTCCTBOHHOHAVIHEIC 10 JUCUUTUINHE «Y TBEPKIAIO»
v IIJ1 1. MaTtemaTuka [Ipeacenarens [NIK
TUCIIAILINHEI o
(KOMIIJIEKCHBIH 3K3aMeH) Hacenkuna E.B.
5 contec 13.02.07 ®no
Py DnekTpocHa0XeHHe (110 OTPaCTIsIM) «_» 20 T
2020'21 Y‘IC6HHI/I rong KOJI, Ha3BaHUe, PO/ ClIeUaTH3aIHs

1. Pemmte ypaBHenue 2 4+ 2% 42" =28,

2. Pemmte HepaBeHCTBO l0g(3(2x + 5) < logg3(x + 1).

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




2. TectoBble 3aganus. OueHKa M0 pe3yJbTaTaM TECTHPOBAHUSA
2.1 TlpumepHble 3aaHUs TECTA:

log: 2
1. YropocTuTh BhIpaKCHHUE: |093 18- Iog 3 245

1) log .2
2) 0
3) 4

4y —log ;2

1\ 1
2. Pemmmts HepaBeHCTBOZ(Ej >§

(5;+oo)
—oo;5)

1)
2)

2 U
3. Vmpocruts Beipaxenue: 2 COS o7 cosa -1
(04
1) 2cos’ >

2) 2sin’ <
2
3) 2
4) 0
4. VYKaxuTe NPOMEXYTOK, KOTOPOMY NPUHAMIIEKHUT KOPEHb YPABHEHMUS:

log ,(x—-2)=3

1) (10;13)
2) (9;13)
3) (5:7)
4) (7:9)
x-1
5. Haiitu obnacte onpenenenus pynkuuu: Y =,|——
X+1

1) (-0i-1)u[L+0)
2) (=oi-1]V(L+e0)
3) (=6i-1)u(L+0)
4) (1]

6. YIIpOCTUTB BBIpa)KEHUE: —

1) {a



2y 4fa?
1
3)%

1

4a2

7. Pemuts Hepasenctso: 109, (2x+3) > log (x—1)
1) (1)
2) (0;+)
3) (-41)
4) (—4; +oo)

4)

8. Pacmonoxure B mopsiaike BO3pacTaHUs BEIUYNHBI: a= Sin 20 , b = Sin 390o ,
c=sin370

1) a,b,c

2) &,C,b

3) C,a,b

4) b,c,a

9. CocraBuTh ypaBHEHHE KacaTeJbHOU K rpaguKy GyHKIHH Y = 3x* — 22X +1prouxe x=-1

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

10. B npssMOYTOIBHOM IMapajuiesenumeie ABCDAlBlchl yroia ZBclBl =55°,

Haiiti yron mexay npsiMpiMu ClB " AAl
1) 90°
2) 35°
3)55°
4)125°



2.2 CoOOTBETCTBHE MEXy OabHOW CHCTEMON M CUCTEMOM OIICHUBAHUS IO Pe3yJibTaTaM
TECTUPOBAHUS YCTAaHABIMBACTCS MOCPEACTBOM CIIEIyIONICH TaOIUIIbI:

OOBbexT [Toxazarenu oneHUBaHUS Ouetika YpoBeHb
OLICHKHU pE3yNIbTaTOB O0YUCHHUS pE3yNIbTaTOB 00yUYEHUS
MeHee 5 6amioB «HeynoBneTBOpUTEILHO» Husknii ypoBeHb
. 6 — 5 GamioB «Y IOBJIETBOPUTEIBLHOY [ToporoBslif ypoBEeHb
OOyyarormmiics =
8 — 7 GayoB «Xopomo» I1oBBIIIIEHHBIN YPOBEHb
10 — 9 6amnoB «OTIUYHOY Bricokuii ypoBeHb

3. OueHka oTBeTa 00y4arOIErocss Ha BOMPOCHI IK3aMeHa
3.1. Onenka oTBeTa 00yJaromEerocst Ha BOIPOCHI IK3aMeHa

CoJieprkaHue MIKaJIbl OLICHUBAHUS

D1eMEHTEBI
HeynonerBoputens | Y10BICTBOPUTEIH
OLIEHUBAHUS Xoporro OTnangHO
HO HO
CoO0TBETCTBHE
OTBETOB ITonHoe He3nauntenbH
3HaYUTEILHEIC TTonnoe
dbopmyTupOBKaM HECOOTBETCTBHUE 110 bl
MOTPEITHOCTH COOTBETCTBHUE
BOITPOCOB BCEM BOIIpOCaM MOTPEITHOCTH
(3aganuii)
Crpykrypa,
MOCIEI0BATEIBLHOC
Tb U JIOTHKA
Hesnauutensn | CoOTBETCTBHUE
oTBeTa. YMEHHE ITomHOC 3HaYUTEIBHOE
oe KPUTEPHIO NPHU
YEeTKO, IIOHATHO, HECOOTBETCTBUE HECOOTBETCTBUE
HECOOTBETCTBH | OTBETE Ha BCE
IrPaMOTHO U KPUTEPHIO. KPUTEPHIO
€ KPUTEPUIO BOIIPOCHI.
¢BOOOIHO
HU3JIaraTh CBOU
MBICTH
Nmerot MecTo
CyILIECTBEHHBIE HNmeroT mecTo
EeHUS HECYIIECTBEHH
3Hanue yrym ITomao0C
ITonHoe He3HaHME (He3HaHMe bl€ YIYIIEHUS U
HOPMAaTHUBHBIX, . . COOTBETCTBHE
HOPMAaTUBHOU U 0O0JbIIIEH YacTH U3 He3HaHUe
MIPaBOBBIX N JTAaHHOMY
PaBoOBO 0a3bl U JIOKYMEHTOB U OTHIEIBHBIX
JIOKYMEHTOB U . . KPUTEPUIO
. CrieuaIbHON CIeLaJIbHON (EIMHUYHBIX )
crenuagbHON OTBETOB Ha BCe
JUTEpaTyphl JUTEPaTypPHI 1O paboT u3 uncia
JTUTEPaTyphl . BOITIPOCHI.
Ha3BaHUIO, 00s13aTeNILHON
COJIEPKAHUIO U JUTEPATYPBHI.
T.J.).
ITonnoe
COOTBETCTBHE
VYMeHme
YMeHue JaHHOMY
YBSI3bIBaTh
YMeHune cBsA3aTh CBA3aTh KPUTEPHIO.
TEOPHIO C YMeHnue cBs3ath
o BOIIPOCHI TEOPUU U BOIIPOCHI CriocoOHOCTE
MPaKTUKOM, TEOPHIO C
o MIPAKTUKHU TEOPHH H WHTETPUPOBATH
B TOM YHCJIE B MPaKTUKON pabOThI
MPOSIBISIETCS MPaKTUKHU B 3HAHHSA U
obnactu HE MPOSIBISAETCSI.
penaxo. OCHOBHOM MPUBJIEKATH
npodeccuoHaIbHO
9 MPOSIBISETCSL. CBEJICHUS U3
i paboTHI
pa3IUYHBIX

HaYYHBIX cep




1. Jlaubl

HETOJIHbIE
OTBETHI HAa
JOTIOJTHUTEIbH
Ha Bce OtBeThI HA bI€ BOIPOCHI JlaHbl BepHbIE
KaudecTBO OTBETOB | JOMOJIHUTENIbHBIC OOJIBIIYIO YaCcTh | TPEIOoJaBaTess | OTBETHI HA BCE
Ha BOIIPOCHI JIOTIOTHUTEIBHBIX . JIOTIOJTHUTEIbH
JOTIOJTHUTEbHBIC Mpeno/iaBaTelis BOITPOCOB 2. Jlan ogun bI€ BOIIPOCHI
BOIIPOCHI JlaHbl HEBEPHbIE npenojaBaTens HEBEPHBII npernojaBaTesns
OTBETHI. JIaHbI HEBEPHO. OTBET Ha
JIOTIOJTHUTENBH
bI€ BOMPOCHI
npernoaaBaTens
[Ipumeuanue: utoroBas oleHKa (GoOpMUpYETCS Kak cpenHsas apudMmeThdeckas pe3ylnbTaToB

9JICMCHTOB OLICHHBaHMA.




