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JIMCT JOIIOJIHEHWN U H3MEHEHHI
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JIUCT JONOJJHEHUN U U3BMEHEHUI
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Pabouas nporpamma aucuuruinasl I1J].1 Martemaruka paspaborana B coorBerctBrr @I'OC
COO (mpuka3z Muno6puayku Poccun ot 17 mas 2012 1. Ne 413)

[Iporpamma opueHTHpOBaHA HA YUEOHUKHU:
III.A.AmumoB, FO.M.Konsrun, M.B.TkauéBa u nap. Maremaruka : anrebpa W Hayaia
MaTEeMaTHYECKOTO aHaliu3a, TeoMeTpusi: Airebpa u Hadana mMaremarndeckoro ananmsa. 10 - 11
KJIACChI: Y4eOHUK 1)1 0011e00pa30BaTeIbHBIX OpraHU3alnii: 0a30BbIM M YIITyOJICHHBIH YPOBEHB/
HI.A.Anumos, FO.M.Komsirus u nip. — 8-e u3a. — M.: [Ipocsemenue 2020
JI.C.Atanacsn, B.®.byry3os, C.b.Kagomues, JI.C.Kucenéra, 3.I".ITo3nsk. ['eomerpus.10 — 11
KJIacChl: Y4eOHHMK JUIst 0011e00pa30oBaTeIbHBIX OpraHu3aluil: 0a30BbIi 1 MPOPUIBHBINA
ypoBaH/JI.C.ATanacsix, B.®.byry30B, C.b.Kagomnes u ap.— 23-¢ uza. — M.: [IpocBenienue,
2016

Oowan xapakmepucmuka y4eoHol OUCYUNIUHbBL

B cootrBerctBun ¢ mpunsToii KoHnenmmed pa3BUTHS MaTeMaTHUECKOTo OOpa3oBaHUS B
Poccuiickoii ®denepanuu, mareMaTuieckoe 00Opa3oBaHUE pelIaeT, B YACTHOCTH, CIEAYIOIIUE
KJIFOUEBBIE 33/1aUU:

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

— «obecrieynBaTh HEOOXOJUMOE CTpPaHE YHUCJIO BBIMYCKHUKOB, MaTeMaTH4ecKas
MOJAFOTOBKA KOTOPBIX JOCTAaTOYHA JJIs MPOJOJKEHUSI 00pa30BaHus B Pa3IMUHbIX HAIIPABICHUSIX
U JUId [PaKTUYECKOW AESATENbHOCTH, BKIIOYAs MPENoJaBaHWE MATEMAaTUKH, MATeMaTHYEeCKUE
uccienoBanusi, paboTy B chepe HHOOPMAIMOHHBIX TEXHOJIOTHIA U JIP.»;

— «B OCHOBHOM OOIIIEM M CpeJHeM o0IieM 00pa30oBaHUHM HEOOXOAMMO MPEAyCMOTPETh
MOJTOTOBKY OOYYaIOIIMXCS B COOTBETCTBUHU C MX 3alPOCaMU K YPOBHIO IOJATOTOBKH B cdepe
MaTEeMaTHYECKOr0 00pa30BaHUI.

COOTBETCTBEHHO, BBIJACIAIOTCS TPU  HAmpaBiIeHUs TpeOOBaHMHW K  pe3yinbTaraM
MaTeMaTHYeCcKOro o0pa3oBaHus:

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

2)  MaremaruKa JUIs UCIIOJIb30BaHUS B PO(ECCHH;

3) TBOpuUecKoe HampaBlCHHWE, HA KOTOPOE HAIEJICHbl Te OOy4arolmecs, KOTOpbIC
MJIAHUPYIOT 3aHUMATHCSI TBOPYECKOM W MCCIIEAOBATENIbCKOM paboTol B 00JacTH MaTeMaTHKH,
(bu3UKH, SKOHOMUKHU U JPYTUX 007acTAX.

[lenn ocBoeHuss TmporpaMMbl 0a30BOro ypoBHS — oOOecreyeHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUSI MaTEMATUYECKUX 3HAHUM M YMEHUH B NOBCEAHEBHOW XKM3HU M BO3MOXXHOCTH
YCIELHOT0 NPOAOKEHHUsS 00pa30oBaHMs MO CIELUAIbHOCTSAM, HE CBS3aHHBIM C MPUKIIATHBIM
MCIIOJIb30BAaHUEM MATEMATUKH.

OOyuaromuecsi, OCYIIECTBISOMNE 00yueHne Ha 6a30BOM YPOBHE, JOKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKue YMEHHsI, HeOOXOAUMBIE Ui KU3HU B COBPEMEHHOM OOILECTBE; BMECTE C TEM
OHM TMOJIy4alOT BO3MOXKHOCTh HM3yYUTh NpEAMET TiIy0xke, ¢ TeM 4yToObl B JaJIbHEHUIIEM IpHU
HE00XO0/IMMOCTH M3y4aTh MaTeMaTHKY JJIs MPO(EeCcCHOHATBHOTO IPUMEHEHHS.

[Ipy wu3ydyeHHH MaTeMaTUKU Ha YIrIyOJE€HHOM YpOBHE MPEABABIAIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIIE HANpABJICHUIO «MaTeMaTHKa i MpOo(pEeCCHOHAIBHOW JeATebHOCTHY,
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 u3yueHH MaTeMaTHUKU OOJIbIIIOE BHUMAHUE YAESAETCS Pa3BUTHIO KOMMYHUKATUBHBIX
ymenuit (popmynupoBaTh, apryMEeHTHUPOBAaTh U KPUTHKOBaTh), (HOPMHUPOBAHHIO OCHOB
JIOTUYECKOIO0 MBILIUIEHUST B 4YacTH NPOBEPKH MCTHUHHOCTH U JIO)KHOCTH YTBEPKACHUH,
MOCTPOEHHUS IPUMEPOB U KOHTPIPUMEPOB, LIETIOYEK YTBEPKACHUM, (OPMYINPOBKU OTPULIAHUH,
a TaKkKe HEeOOXOJUMBIX M JIOCTATOYHBIX YCIOBHMHA. B 3aBUCHMMOCTH OT YpOBHSI MpPOrpamMMbl



0oJIbIIIe WIIM MEHbIIIE BHUMAHUA YAENSAETCS YMEHUIO paboTaTh 10 aIropuTMy, METOAaM IOUCKa
QITOPUTMa W ONPEACTCHHIO  TPaHUI] NPUMEHUMOCTH  anropuTMoB.  TpeOoBanwms,
chopmynupoBanHbie B pazaene «['eoMmerpusi», B OONBINCH CTENEHU OTHOCHTCS K PAa3BUTHIO
NPOCTPAHCTBEHHBIX MPEICTABICHUIA U TPAPUUECKUX METOIOB, YeM K (OPMATLHOMY OIHCAHUIO
CTEPEOMETPUYECKUX (PAKTOB.

ba3oBrlii ypoBeHb

Ancebpa u nauana ananusa

Llenple w pauvoHanpHble 4ucna. [ledctBurenbHble 4wucna. Pemenue 3agad ¢
MCIIOJIb30BAaHUEM CBOMCTB CTEIIEHEN U KOpHEH, MHOTOYJIEHOB, IPe0Opa30BaHUil MHOTOUJIEHOB U
JPOOHO-PallMOHATIBHBIX BBIPA)KEHUH.

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

Crenennass ¢yHKIMs © ee cBoiictBa M Trpaduk. B3aumao oOpaTHble (GYHKINU.
PaBHOCWIIBHBIE YpaBHEHMsI U HEPABEHCTBA. MppalnoHaIbHble ypaBHEHUS.

[TokazarenpHas QyHKIUsS W ee cBoiictBa u rpaduk. I[lokazaTenbHble ypaBHEHHS W
HepaBeHCTBA. CHCTEMBI I10Ka3aTeIbHbIX YPABHEHUI U HEPABEHCTB.

Jlorapudm umcna, cBoiictBa morapudma. JlecATHUHBIE W HATYpaJbHBIC JIOTApU(MEI.
[TpeoOpa3zoBanue norapudmudeckux BelpaxkeHuil. Jlorapupmuueckas GyHKIMS U €€ CBOWCTBA U
rpaduk. JlorapudpmMudeckne ypaBHEHUS! 1 HEPABEHCTBA.

Pagnannas mepa yria. IloBopoT Touku BOKpyr Haudana koopauHar. CuHyc, KOCHHYC,
TAHI'€HC, KOTAHIE€HC IMPOM3BOJIBHOTO YIJla. 3HAaKM CHHYCa, KOCMHYyca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO W CJIEACTBUA M3 HEro. 3HAYEHHUs TPUTOHOMETPUYECKHX

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

TaHTeHC YTJIOB 0 U —0.. POpMyIIbl ClloKeHUs], GOPMYIIbl IPUBEIEHUS, (POPMYJIBI ABOHHOTO yria.
CyMmMa ¥ pa3HOCTbh CUHYCOB, CyMMa U Pa3HOCTh KOCUHYCOB.

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

[MpousBognas. IlpousBomnas crenenHon ¢Qyukuu. IlpaBuna auddepeHUpOBaHUS.
[Tpou3sBoHbIe 2eMeHTapHbIX QyHKIMH. KacarenbHas k rpaduky ¢yHkunu. I'eomerpudeckuii u
(bu3nuecKnii CMbICI POU3BOTHOM.

Bospactanue u yObiBaHue ¢GyHkuu. Touyku 3KCTpeMyma (MakCcUMyMmMa M MHHHMYMA).
HccnenoBanue 3yeMEHTApHBIX (PYHKIMH Ha TOYKM 3KCTpeMyMma, HauOoJiblllee M HauMEHbIlee
3HaueHue ¢pyHkuuu. [loctpoenue rpagukoB QyHKIMIA ¢ TOMOIIbIO MPOU3BOIHBIX.

[TepBooOpaznas. IlpaBmia HaxoxaeHuss mepBooOpasHbIX. [lmomane KpuBOIMHEHHOMN
Tpanmeuuu M UHTerpaj. BoluncieHune wWHTerpajoB. BeluncieHue miomaneil ¢ MOMOIIbIO
UHTETpaa.

Pemenue 3anay Ha JBUKEHHE, HA CMECH, CIUIaBBl M KOHLIEHTPALUIO C IIOMOIIBIO TUHEHHBIX
Y KBaJPATHBIX YPABHEHUHN U UX CHCTEM.

T'eomempus

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

ITapayuieIbHOCTH NPSAMBIX, NPSAMOM M IIOCKOCTH. B3auMHOE pacnoyioKeHUE INpsSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE. YTOJ MEXIY ABYMs NpsAMbIMH. [lapamienbHOCTH IIOCKOCTEH.
Terpasap u napasuiesenuIen.

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



[Tonstue MHororpannuka. [Ipusma, miomags NOBepXHOCTH U 00BbeM npu3Mbl. [lupammuna,
IUIOIIA/Ib IOBEPXHOCTH U 00beM nupamubl. [IpaBuiibHas n ycedenHas nupamuza. [IpaBuibHbie
MHOTOTPaHHUKH.

[ununnap, miomaab MOBEPXHOCTH U 00beM IuuHapa. KoHyc, miomanb MOBEpXHOCTH U
o0wvem konyca. Chepa u map, ypaBHenue chepsl. [Lmomaas ToBepXHOCTH cdephl, 00beM Iapa u
€ro yacrei.

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

Koopaunatsl TOUKH ¥ KOOpAMHATEI BeKTOpa. CKalsIpHOE IPOU3BEAECHUE BEKTOPOB.

Komobunamopuka, éeposasmnocms u cmamucmuka.

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

Mecmo yueonoii Oucyuniunul 6 yueOHOM niane

B cootBerctBum ¢ YII qucuumiuna [1J[.1 MaremaTtuka paccuntana Ha 377 4ac B roji, B TOM
yucie B 1 cemecrtpe: 87 4y — jeKUMH, YpOKH, 32 4 — MpakTUUYEeCKHE 3aHATUSA; 54 4y —
camocrosTenpHas pabora, 6 4 — KOHCynbTaluu; Bo 2 cemectpe: 102 u — jexuuu, 309 —
NPaKTUYECKHE 3aHATHS, 8 4 — KOHCYJIbTALNH, 58 4 — caMocTOsTeNbHAs padoTa.

IInanupyemsble pe3yJbTaThl 00yUeHHS
B pesynbrare u3ydenus yuyeOHON NUCHUILTUHBI MaremMaTuka Ha ypOBHE CPEJIHEro OOIIero

o0pa3zoBaHwusI:
OO6vyuaronmiics Ha 0a30BOM YPOBHE HAYYUTCH:

Aﬂzeﬁpa U Haua.a anaausa

Yucna u evipasricenus

OnepupoBaTb NOHATUSAMHU:

— [eJoe  YHCJO0, JIEIMMOCTh YHCeNl, OOBIKHOBEHHAas Jpo0Ob, JAecsATHYHas JpoOb,
palroHaIBLHOE YUCII0, MPUOINKEHHOE 3HAYCHNE YUCIIa,

— olnepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSIMM:  JIorapupMm  4ucia,
TPUTOHOMETpHUUYECKasi OKPYKHOCTb, TpajlyCHasl Mepa yria, BeIMYrMHa YIiia, 3aJaHHOr0 TOYKON Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTaHT€HC YTIJIOB, MMEOIINX
IPOM3BOJIbHYIO BEJINYHHY;

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

— BBIMOJIHATE HECJIOXKHBIE TNPeoOpa3OBaHMs UHUCIOBBIX BBIPAKEHHUH, COJEpIKALINX
CTETEHU YUCEeI, TUOO0 KOPHHU U3 Uuce, TN00 JTorapudMbl YHCET;

— CpaBHUBATh PallMOHAJIBHbBIE YHCIIAa MKy CO00ii;

- OLIEHUBATh M CPaBHUBATh C PAIMOHAJIHHBIMH YHCIAMHU 3HAYCHHS IIETBIX CTETICHEH
qucell, KOpHEel HaTypalbHOU CTENEHH U3 YHCE, JJOrapru(MOB YHCEN B IPOCTHIX CIIydasx;

- OILIEHUBATh 3HAKN CHHYCA, KOCHHYCAa, TAHT'€HCAa, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B noBcenHeBHOI KU3HU U ITPU U3YYEHHUH JPYTUX Y4EOHBIX MPEAMETOB:

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

— BBIMOJIHATh TPAKTUYECKUE pacueThl C HCIOJB30BaHUEM IIPU HEOO0XOAUMOCTH
CTIPaBOYHBIX MAaTEPUAIIOB M BEIYMCIUTENBHBIX YCTPOWCTB;

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



- HCIIOJIb30BATh METOABI OKDPYIJICHWs, NPHONMKEHHS W MPUKUIKH TPUH PEIICHUN
NPaKTHYECKHX 3324 MOBCEHEBHON JKU3HHU.

Ypasnenus u nepasencmea

- pemarh jorapudmuueckue ypaBHenus Buga log, (bX + ¢) = d um mpocreiimime
HepaBeHCTBa Bua 10g.x<d;

- pellaTh MoKasaTelbHble ypaBHeHus, Buna 8> °= d (rae d MOXKHO IIPEACTABHTD B BUE
CTEIEHU ¢ OCHOBaHHMEM a) U HpocTeiiiie HepaBeHcTBa Bua a'<d  (rae d MOXKHO NMpPEICTaBUTh
B BUJIC CTEIIEHU C OCHOBAHHUEM ),

- peliath UppaIMoHaIbHbIC YPABHEHHUS;

- NPUBOJIUTH HECKOJBKO TMPUMEPOB KOPHEH MpPOCTEHINEro TPHUTOHOMETPUYECKOTO
ypaBHEHHUs BHIa: sinX = a, COS X = @, tgx = a,ctgx = a, rae a — TabJMYHOE 3HAYCHUE
COOTBETCTBYIOLIEH TPUTOHOMETPHUECKON (DYHKIIHH.

B moBceHeBHOM KU3HU U TIPH U3YYCHUH IPYTUX PEIMETOB:

COCTaBJIATh W pEIIaTh ypPaBHEHUS WM CHCTEMbl YPaBHCHHUH TPH PEIICHUH HECIOKHBIX
NPaKTHYECKHX 3a/1a4.

Dynkuyuu

- OmnepupoBarb Ha 0a30BOM YpOBHE TMOHSATHSAMH: 3aBHCHMOCTh BEIHYMH, (DyHKIMS,
apryMeHT M 3Ha4eHHe (YHKIWHU, O0JIACTh ONpEACTCHHUS W MHOXKECTBO 3HAUCHHWH (DYHKIHH,
rpaduK 3aBUCHUMOCTH, rpaduk (GYHKUUH, HYIM (QYHKLHH, NPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHWE Ha YMCJIOBOM IPOMEXYTKE, yObIBAHHE HAa YMCIOBOM IIPOMEXKYTKE, HauOOJbIlIEee U
HalMEHblIee 3HaueHue (PyHKIMM HA YUCIIOBOM IPOMEXKYTKE, MepruoaryecKkas pyHKIUs, IEPUOL;

- orepupoBaTh Ha 0a30BOM YpOBHE TNOHSATHSAMH: CTEIEHHAs, JorapupMuUecKas u
nokasarejbHas (YHKIMH, TPUTOHOMETPHYECKUE QYHKIUH;

- pacrio3HaBaTh rpauKd 3JE€MEHTapHbIX (YHKUMH: CTENEHHOM, JiorapudMuieckoil u
HOKa3aTeabHON (PYHKIUM, TPUTOHOMETPUYECKUX (PYHKIIHII;

- COOTHOCHTBH TpauKy dJIeMEHTapHBIX (DYHKIHIA: CTETeHHOW, JorapuMU4ecKkoil u
noKa3aTeiabHON (YHKUMH, TpPUTOHOMETpUYEeCKMX (YHKIMHA C ¢opMylaMu, KOTOPBIMH OHHU
3a/1aHbl;

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

- OTIpeNIeNIATh 10 TpauKy CBOHCTBA GYHKUIUHU (HYJIH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKH MOHOTOHHOCTH, HaOOJIbIIINE M HAUMEHBIINE 3HaYeHUs U T.11.);

- CTPOUTb 3CKHM3 Trpapuka (YHKIMH, YIOBJIETBOPSIOUICH NPUBEACHHOMY Habopy
yCJIOBHM (TPOMEXYTKH BO3pacTaHus / yObIBaHMs, 3HaUeHUE (YHKIIMH B 33JJaHHON TOYKE, TOYKH
9KCTPEMYMOB H T.]1.).

B noBceaHeBHOM KU3HU U NTPU U3YYEHUH JIPYTUX MIPEIMETOB:

- ompeneNaATh MO TIpaduKaM CBOICTBa pealbHBIX MPOILECCOB M 3aBHCUMOCTEH
(HauOoNbIIMEe ¥ HAMMEHBIINE 3HAYECHUs, IPOMEXYTKH BO3PACTaHUS U yOBIBaHUS, TPOMEXKYTKH
3HAKOIMOCTOSIHCTBA | T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM NPAKTUYECKOW CUTYaLINH.

dnemenmovr MamemamuiecKko20 aHanu3a

- OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSAMH: NPOHM3BOJHAs (YHKIHMHU B TOYKE,
KacaTesbHas K rpaQuKky QpyHKUINU, TPOU3BOAHAS (PYHKLINU;

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

- pemiaTh HECJIOXKHBIE 33Jadd  HAa [PUMEHEHHE CBA3M MEXAYy IPOMEXYTKaMU
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMa (QYHKIUH, C OJHOM CTOPOHBI, U TMPOMEXYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM ATON PYHKIIUH — C IPYTOM.

B noBcenHeBHOM )XKM3HU U MTPU U3YYEHUH JIPYTUX MPEIMETOB:



- MOJIb3YSCh TpaduKamu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pOCTa, IMOBBINICHUS,
YBEIUYCHUS W T.II.) WIM CKOPOCTH YyObIBaHWs (IMaJ€HUs, CHIDKEHHUS, YMEHBIICHUS W T.II.)
BEJIMYMH B PEATBHBIX MPOIIECCaX;

- COOTHOCHTH Tpa(UKH pPEANbHBIX IMPOIECCOB M 3aBUCUMOCTEH C WX OIMCAHHSIMH,
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 eéepoamnocmeit u CmMaMUCMuUKa, 102UKQA U KOMOUHAMOPUKA

- OmnepupoBaTh OCHOBHBIMU OINHCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpeaHee apupMeTHIeCKoe, MeIuaHa, HauOoJbIllee U HAUMEHbLIEe 3HAYECHNUS;

- ONEpPUPOBATH TOHATUAMHU: YAaCTOTa M BEPOATHOCTH COOBITHA, CIy4ailHBII BHIOOP,
OTIBITHI C PABHOBO3MOYKHBIMH SJIEMEHTAPHBIMHU COOBITHUSMU;

- BBIUUCIIATh BEPOSITHOCTU COOBITHI Ha OCHOBE IOJICYETa YHUCIIA HCXO/0B.

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
peayibHbIE 1aHHbIE, IPEJICTABICHHbBIE B BUI€ TA0JINUL, AUarpaMM, IpauKoB.

T'eomempuas

- OnepupoBarb Ha 0a30BOM YPOBHE HOHSTHUSIMM: TOUYKa, NpsMas, IUIOCKOCTb B
[IPOCTPAHCTBE, NapalIEIbHOCTh U NEPIEHANKYIIPHOCTD IPSIMBIX U IIIOCKOCTEH;

- pacrio3HaBaTb  OCHOBHBIE€  BHMJbl  MHOTOTPAaHHMKOB  (IIpU3Ma,  NUPaMUAA,
HOpSMOYTOJIbHBIN Mapasienenunen, Kyo);

- n300paxaTh U3y4daemble (QUTYpBl OT PYKHM U C NPUMEHEHUEM IMPOCTHIX YEPTEHKHBIX
MHCTPYMEHTOB;

- nenaTh (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

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

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

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

- HaX0/JUTh 00BEMBI U IUIOLIA/IU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB MU TEJ
BpallleHNs C IPUMEHEHUEM (HopMyl.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

- COOTHOCHTH a0CTpaKTHBbIE T'€OMETPHUUECKHE TMOHATUA M (aKThl C peaTbHBIMU
KU3HEHHBIMU O0BEKTaMU U CUTYaAIUSIMH;

- HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TN€OMETPHUYECKUX (PUTYp IUISl pelIeHHs
TUIOBBIX 337a4 MPAKTUYECKOTO COEepKaAHUS;

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

- COOTHOCHUTH 00BEMBI COCYIOB OJMHAKOBOM (hOPMBI Pa3IMYHOTO pa3mepa;

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

Bexkmopul u koopounamet ¢ npocmparncmee
- OnepupoBath Ha ©0a30BOM ypOBHE TMOHSATHEM JEKapTOBBI KOOPJAWHATHI B
IIPOCTPAHCTBE;



- HAXO/UTh KOOPJMHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajuiesenunena

O0vyyaroumiica Ha 6a30BOM YPOBHE MMOJIVYUT BO3MOKHOCTH HAYVUUTHCS

Yucna u eviparxcenus

- ommepupoBatb ~ Ha  0a30BOM  ypOBHE  MOHATUAMH:  JorapupMm  4ucIia,
TPUTOHOMETPHUUECKAs OKPYKHOCTb, TPaJyCHasi Mepa yria, BEIUYMHA yIia, 3alaHHOr0 TOYKOM Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHIEHC YIJIOB, MMEIOLINX
IIPOU3BOJILHYIO BEJIMUHHY;

- BBINOJIHATE apu(pMETUYECKHE AEUCTBUS C LEIbIMUA U PAalMOHAIBHBIMU YUCIAMU;

— BBITIOJIHATh HECJIOXKHBIE TPEOOpPa3OBaHMs YHUCIOBBIX BBIPAKECHUH, COAEPIKAIINX
CTEIIEHU Yucell, TM00 KOPHU U3 YHcell, JIMO0 orapudmsl yuces;

— CpaBHUBATh PAllMOHAIBHBIE YHCIIAa MEXKTY CO00ii;

- OLICHMBATH M CPABHMBATh C PALMOHAIBHBIMH YHCIAMM 3HAYCHUS LEJIBIX CTCIEHEU
Yrices, KOpHEH HaTypaJlbHOW CTETIEHU U3 YUCEII, JOrapu(MOB YHCEN B MIPOCTHIX CIIydasx;

- OLICHMBATh 3HAKH CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB;

B noBcenHeBHOI KU3HU U ITPHU U3YYEHHUH JAPYTUX yIEOHBIX MPEAMETOB:

- BBITIOJIHATH BBIYUCIICHUS IIPU PEIICHUH 3a]a4 IPAKTUYECKOrO XapaKTepa,

— BBIIIOJHATh IPAKTHUUECKUE pacueTbl C HCIOJIb30BAaHUEM IIPpH HEOOXOIUMOCTH
CIIPaBOYHBIX MATEPHAJIOB U BBIYUCIIUTEIbHBIX YCTPOICTB;

- COOTHOCHUTb PEallbHbI€ BEIMYHHBI, XapaKTEPUCTHUKH OOBEKTOB OKPYKAIOIIETO0 MUpA C
UX KOHKPETHBIMU YMCJIOBBIMU 3HAYEHUSIMU;

- UCIOJb30BAaTh METO/bl OKPYIJICHHs, NPUOIMKEHUS M HPUKUIKUA MpU PELICHUU
IIPAKTUYECKUX 3aJja4 OBCEIHEBHOM JKU3HH.

Ypasnenus u nepasencmea

- Pemate panuoHanbHble, TOKa3aTelbHble W JiorapuMuyeckue ypaBHEHUS U
HEPaBEHCTBA, MPOCTEUIINE UPPAUOHAIBHBIE U TPUTOHOMETPUYECKUE YPAaBHEHMS, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIONIB30BAaTh METOJbl PEIICHMS YPAaBHEHMI: NPUBENCHHE K BUIY «IIPOU3BEICHUE
PABHO HYIJIIO» WIH «9aCTHOE PABHO HYIIIO», 3aMEHA IIEPEMEHHBIX;

- HCIIOJIB30BaTh METO UHTEPBAJIOB I PELICHUS HEPABEHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUUYECKOW  OKPYKHOCTH  MHOXECTBO  PELIeHUH
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB;

- BBITNIOJIHATE OTOOP KOpPHEW YpaBHEHHMM WM PELIEHUIl HEPaBEHCTB B COOTBETCTBHUM C
JIOTIOJIHUTEIIbHBIMU YCIIOBUSMH U OTPaHUYEHUSMH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX YUEOHBIX MPEIMETOB:

- COCTABJISITh U PEIIAaTh YPABHEHMS, CUCTEMBl YPAaBHEHHUI U HEPABEHCTBA IIPU PELICHUU
3a/1a4 Ipyrux yueOHbIX MPEIMETOB;

- HCIIONBb30BAaTh YPAaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
MIPOCTEUIINX MATEMATUUECKUX MOJIENIEH PEANIbHBIX CUTYAllni WY IPUKJIAJIHbIX 337134,

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

Dyukyuu

- OnepupoBaTh MOHATHUSAMH: 3aBUCUMOCTh BETUYMH, (DYHKIMS, apryMEHT W 3HaueHHE
GbyHKIMKM, 00NacTh OMpENeNeHUss M MHOXKECTBO 3HAYeHMHM (QYHKIMH, Tpa@HUK 3aBUCHUMOCTH,
rpaduk GyHKUUHU, HYIH QYHKIHHU, IPOMEXYTKH 3HAKOMIOCTOSHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXKYTKE, yObIBaHHME Ha YHCIOBOM IPOMEXKYTKE, HauOoOJblllee M HaWMEHbIIee 3HaueHue
(GYHKIMU Ha YHCIOBOM MPOMEXYTKE, MepHoAnYecKas (yHKLUs, MEepHO, YeTHAs M HeYeTHas

byHKIINN,



- OIIEpPUPOBATH MOHATUSAMU: CTETIICHHAs, JOorapupMHUUECcKas U MoKa3zaTenbHast (yHKINY,
TPUTOHOMETpHUECKHEe QYHKINY;

— OTIpeNIeNIATh 3HaueHUEe (PYHKIMH 10 3HAYCHHUIO apryMEHTa MPH pa3IMyHbIX crocobax
3a1aHus (PYHKIHY;

- CTPOUTH rpauKK U3yUYEHHBIX (PYHKITUH;

- ONMUCHIBATH MO TpapuKy M B MPOCTEHIIMX Ciaydasx Mo ¢Gopmylie MOBEACHHUE H
cBOicTBa (PYHKLIMIA, HAXOAUTH 1O rpaduKy GyHKIKUN HAaNOONIbIINE U HAUMEHBIIINE 3HAUCHUS;

— CTpOUTH 3CKHU3 Tpaduka (QYHKIUH, YJOBIETBOPSIOMIEH NpPUBEICHHOMY HaO0Opy
ycIoBHUH (IPOMEXYTKHM BO3pacTaHUs/yObIBaHU, 3HaUCHHE (PYHKIIMH B 33AaHHOM TOUYKE, TOUKU
9KCTPEMYMOB, HYJIH QYHKIUH U T.1.);

- pelarb ypaBHEHMS, IMPOCTEUIINE CHUCTEMBbl YpaBHEHUM, MWCIOJIb3YS CBOMCTBA
byHKUIMH 1 UX TpadUKOB.

B noBcenHeBHOM KU3HU U MIPU U3YYCHHUH JIPYTHX YYEOHBIX MPEAMETOB:

— OlpeNeNiATh Mo TrpadukaM W HUCHOIB30BATh Ui PEIICHHWS NPUKIATHBIX 33134
CBOICTBa peaJbHBIX MPOLIECCOB M 3aBUCUMOCTEH (HAuOONbIINE W HAaWMEHBIINE 3HAuYCHUS,
POMEXYTKH BO3PACTaHUS U YOBIBAaHUS (DYHKITHH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA U T.I1.),

— MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKOW CUTYaIUH;

-OlpeneNsaTh Mo rpadukaM MPOCTEUIINE XapaKTEPUCTUKHU IMEPUOJUYECKHX IPOLIECCOB B
0OMOJI0TrUM, SKOHOMUKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.)

Dnemenmol mamemamuuecko20 anaiusa

- OnepupoBarh MOHITUSAMU: TPOU3BOHAS (PYHKIIMH B TOYKE, KacaTelibHas K TpaduKy
byHKIIMH, TPOU3BOIHAS (YHKIUY;

- BBIYHCIISATh  MPOW3BOJHYIO  OJHOWICHA, MHOTOWICHA, KBAJIpPaTHOTO  KOPHS,
MIPOU3BOTHYIO CYMMBI (DYHKIIN;

- BBIUUCIISATh MPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIMA M MX KOMOHMHAIUMA, MCIIOJNB3Ys
CIIPaBOYHBIC MaTEPHAIIBI;

- WCCIICIOBAaTh B TIPOCTEHINUX choydasX (QYHKIHA HAa MOHOTOHHOCTH, HAaXOJUTh
HauOOJbIINE W HAWMEHBIIWE 3HA4YCHHWS (YHKIWH, CTPOUTH TpadUKH MHOTOWICHOB |
MPOCTEHIINX pallMOHANBHBIX (YHKIUI ¢ CMOJIb30BaHUEM afrapaTa MaTeMaTH4eCcKOro aHaIu3a.

B moBceqHEBHOM KU3HU M NIPU H3YYCHUH JIPYTHX YICOHBIX MPEAMETOB:

- peliath MpUKIaJHbIe 3aJa4i U3 OUONOTHH, (PU3UKH, XUMUU, DIKOHOMUKU U APYTUX
MPEIMETOB, CBA3AHHBIE C UCCIEIOBAHUEM XapaKTEPUCTUK PEaTbHBIX MPOIECCOB, HAXOXKIECHUEM
HauOOJIBIINX ¥ HANMEHBIINX 3HAYCHHUH, CKOPOCTH M YCKOPEHUS U T.I1.;

- UHTEPIPETUPOBATH MOJTYUCHHBIE PE3YIbTATHI.

Teopusa eepoamnocmeit u cmamucmuKka, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMH OIHCATEIIbHBIMU XapaKTEPUCTUKAMU YHUCJIOBOro Habopa:
cpenHee apupMeTuiyeckoe, Meinana, HanOoblliee ¥ HAaMMEHbIIIee 3HAUCHNUS;

- OTIEpUPOBATh TOHATUSMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CIy4alHBIA BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMHU;

- BBIYHCTISTH BEPOSTHOCTU COOBITHUI HA OCHOBE TOJICUETA YHCIIa UCXOJIOB.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU APYTUX MPEAMETOB:

- BBIYHUCIISITH WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;

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

YMETh PelIaTh HECJIOKHBIE 337ja4 Ha MMPUMEHEHHE 3aKOHA OOJIBIIUX YHUCET B COIMOJIOTHH,
CTPaxOBaHWH, 3/IPABOOXpPAHEHHUH, OOeCledeHHH OE30MaCHOCTH HAceIeHUs B Ype3BbIYaHBIX
CUTYAITUIX

I'eomempus



- OnepupoBaTh MOHATUSAMHU: TOYKa, MpsMas, IJIOCKOCTh B  IPOCTPAHCTBE,
HapajyIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX U IUNIOCKOCTEHH;

— MPUMEHSTH ISl pElICHUs 3a]a4 TeoMeTpuyeckre (akThl, €CIH YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOH (opme;

- pemiaTh 3aJaud Ha HAXOXXICHHWE TI€OMETPUUYECKUX BEIMYMH 10 o0pas3laMm Win
JIrOpUTMaM;

— nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB;

- U3BJIEKaTh, MHTEPIIPETUPOBATh U MIPE0OPa30BbIBaTh NHPOPMALIUIO O T€OMETPUUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

— OPUMEHSATh TeoMeTpuYecKkne (akThl Ul  pelieHus 3anad, B TOM  YHCIe
IIPEII0JIaratoliuX HECKOJIBKO I1aroB pelIeHHUS;

- OIMCBIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

— (dbopMyIHpOBaTH CBOWCTBA U MIPU3HAKH (HUTYD;

- JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

- BJIQJIETh CTAaHIAPTHOM KiaccuUKanuel NpOCTPAHCTBEHHBIX GUryp (MHpaMuibl,
IIPU3MBI, ApAJUIETICIUIIE Ib);

- HaXO/JUTh 00BbEMBI U IJIOIIAU MOBEPXHOCTEH reOMETpUYECKUX Tell ¢ IPUMEHEHUEM
bopmyu;

- BBIUUCIISTh PACCTOSIHUSI U YTJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB:

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

Bekmoput u koopounamut ¢ npocmparncmee

- OnepupoBarh MOHATUSAMH JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojdl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

- HaXOJUTh PAcCTOSHUE MEXIY JABYMS TOYKAMU, CYMMY BEKTOPOB U IPOU3BEJICHUE
BEKTOpPA Ha YHCJIO, YTOJI MEX1Y BEKTOpaMH, CKAJISIPHOE ITPOU3BEAECHNE, PACKIIAbIBATH BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTth npocTeiiye 3aJaur BBEIEHUEM BEKTOPHOTo Oasuca.

Coneprxanue JUCHHNIAHDBI (377 4.)
1 cemecTp

BekTopbl 1 KOOPAHHATHI B IpocTpancTBe (12 4.)

IlonsiTe BEKTOpa B NPOCTPAHCTBE, ICHUCTBUA C BeKTOpamMu. KOMILTaHapHbBIE BEKTOPBI.
[Tpaktuyeckas pabora Ne 1 «JledictBus ¢ Bekropammu». KoopauHaTel TOYKHM M KOOPAWHATHI
BekTopa. CxamsipHoe mpousBeAeHUE BekTopoB. IIpaktmueckass pabora Ne 2 «CkamsipHoe
IIPOU3BEICHUE BEKTOPOBY.

DJieMeHTbI TEOPHH MHOKECTB U MATEMATHYECKOH JIOTHKH (4 4.)
MHuoxectBo. Oniepanuu Hai MHOKECTBAMH. DJIEMEHThl MAaTEMATHUYECKON JIOTUKH.

Yucaa u Beipaxkenus (18 4.)

Llenble, panvoHalNbHBIE U JCHCTBUTENbHBIE YHCIA. ApPUPMETHYECKUN KOpPEHb HATypalbHOU
creneHd. CTemneHb C pallMOHAIBHBIM U JEMCTBUTEIbHBIM IOKa3areneM. PemieHue 3amay Ha
npuMeHeHue CBOWCTB cremneHed. [Ipaktuueckas paGora Ne 3 «JleliCTBUTENbHBIE YHCIIAY.
Jlorapu¢gm. CpoiicTBa norapudmos. JlecaTuyHble U HaTypaibHble Jorapudmsl. IIpakTuueckas
pabota Ne 4 «CBoiicTBa orapu(pMoB».



OcHoBbI TpUTrOHOMETpPHUH (26 4.)

Paguannas Mepa yria, mOBOpPOT TOYKM BOKpPYr Hauana kKoopauHat. OmnpezneseHue CuHyca,
KOCHHYCa, TaHreHca yria u ux 3Haku. [Ipaktuyeckas pabora Ne 5 «OmnpeneneHue cuHyca,
KOCHHYCa U TaHI'€HCa yria». 3aBUCUMOCTb MEXIY CUHYCOM, KOCHHYCOM M TaHI'€HCOM OJIHOTO U
TOTO € yriaa. TpuroHomerpuueckue ToxjaecTtBa. CHHYC, KOCUHYC M TaHI'€HC YIJIOB 00 U —Ol.
[Ipaktuyeckas pabota Ne 6 «VYmpouieHHE TPUTOHOMETPUUYECKUX BbIpaXKEeHU». DopmyIbl
cinoxxenus. @opmynsl aBoiHOTO yrima. Ilpakruueckas pabora Ne 7 «DopMynbl CIOXEHUS U
nBoitHoro yrna». @®opmyinbl npuseneHus. Cymma M pa3sHOCTh CHHYCOB U KOCHHYCOB.
[Tpaktrueckas padota Ne 8 «DopmMyJsibl MPUBEICHUS

Oyukuuu (20 4.)

Crenennas (yHKIMsA, ee cBoiicTBa W rpaduk. Bzaumuo oOparubie ¢ynkuuu. [lokazarenbHas
dbyakuus, ee cBoiictBa W rpaduk. Jlorapupmuueckas (yHKOHSA, €€ CBOWCTBA U Tpaduk.
[Ipaktuyeckas pabdora Ne 9 «CremeHHas, mokas3areibHas U JorapupmMuueckas (QyHKIHN.
OO6ume cBoiicTBa TpuroHomerpuueckux GyHkuuid. CoiicTBa pyHKIUHU Y = COS X U ee rpaduxk.
CaoiictBa ¢yHkumu Yy = Sin X u ee rpaduk. CpoiictBa ¢yHkimu Yy = tg X u ee rpaduk.
[Tpaktuyeckas pabora Ne 10 «Tpuronomerpuueckue GyHKLIHAN.

YpaBHeHusi u HepaBeHCTBA (36 4.)

PaBHOCWIBHBIE ypaBHEHMs M HepaBeHCTBA. MppanumoHaneHble ypaBHeHudA. IIpaktuueckas
pabora Ne 11 «MppanuonanbHbele ypaBHeHus». IlokasarenbHble ypaBHeHMs. [loka3arenbHble
HepaBeHCTBAa. CUCTEMBI ITOKa3aTeNbHBIX YpaBHEHUN U HepaBeHCTB. [IpakTuueckas padora Ne 12
«[loka3zaTenpHble ~ ypaBHeHMs U HepaBeHCTBa».  Jlorapupmuueckue  ypaBHEHHS.
Jlorapudmuueckue HepaBeHcTBa. [IpakTrueckas padora Ne 13 «Jlorapudmuyeckre ypaBHEHHS
U HEpaBeHCTBa». YpaBHEHHE COS X = a. YpaBHenue Sin X = a. YpaBHeHwe tg X = a.
[TpakTueckass pabora Ne 14  «IIpocreiimme  TPUTOHOMETPUYECKHUE  YPABHCHHS.
TpuronomeTpruueckue ypaBHEHHUS, CBOJALIMECS K KBaapaTHbIM. OIHOPOAHBIE YpaBHEHUS.
Pemenune ypaBHeHui pasznoxkeHueM Ha MHoxuTenu. Ilpaktuyeckas pabora Ne 15
«Tpuronomerpuueckue ypaBHeHUs». I[Ipaktuueckass pabora Ne 16 «MrtoroBas pabota 3a 1
ceMecTp».

DJieMeHTBhI MaTeMaTH4Yeckoro anajausa (3 4.)
[TonsiTrie MPOU3BOIHOM, TPOM3BOIHAS cTeneHHO QyHkuuu. [IpaBuna auddepeHurpoBanus.

CamocrosiTensHasi padora (54 4.)
Kouncyabtanuu (6 4.)
2 cemecTp

DJieMeHTbI MaTeMaTHYeCKOro anaau3a (rnpojosokenue) (38 u.)

Boruncnenune mnpousBonanbix. Ilpaktuueckas paGota Ne 17 «BbruncineHue NpoU3BOIHBIXY.
[Tpon3Bo/iHBIE HEKOTOPBIX AJIEMEHTAPHBIX (YHKUIMH. BbluncieHue MpOU3BOAHBIX pa3IMYHBIX
¢bynknuii. ['eomeTpudecknii U GU3NIECKUit CMBICT Tpou3BogHOU. [IpakTndeckas padora Ne 18
«["eomerpuueckuii U GU3NUECKUN CMBICI MPOU3BOIHOW». Bo3pacTanue u yObiBaHHe (DyHKIUH.
Okcrpemymbl GyHknuu. [Ipaktrueckas padora Ne 19 «MccnemoBanue (QyHKIMH C TTOMOIIBIO
npou3BoiHOWY». [IpuMeHeHne mpou3BoaHONW K MocTpoeHHto rpadukoB ¢yHkuuid. Iloctpoenue
rpaduxoB Qpynkumii. Haubombiiee u Hanmenbiiee 3HaueHue GyHkuuu. [Ipakruueckas padota Ne
20 «IToctpoenue rpapukoB GpyHkiuit». [lepoodbpasHasi, mpaBuia HaX0XJICHHUS TEPBOOOPA3HBIX.
[Inomane KpUBOJMHEWHOM Tpamenuu W uHTerpaid. Beramciienne uHTerpanos. [IpakTudeckas



pabora Ne 21 «BwluncieHne MHTErpayioBy. BrlumcieHue miomaneil ¢ IOMOIIbI0 MHTETPaloB.
[TpakTrueckas padota Ne 22 «BpIaucieHue miomaaei ¢ moMOIIbI0 HHTETPATIOBY.

CTaTHCTHKA ¥ TeOpHsl BEPOSITHOCTEH, KoOMOMHaTOpuKa (24 4.)

[TpaBuiio mpou3BeneHUs, NIEPECTAHOBKU. Pa3meleHus, coueTaHus U MX CBOMCTBA. 3ajJayu Ha
MOJICUET 4YMCJIa NEPECTAaHOBOK, pa3melieHuil u coderanuii. bunom Herorona. IlpakTuueckas
pabora Ne 23 «IlepecTaHoBKH, pa3MelieHus U coderaHus». COOBITUS W WX KOMOWHAIIWH.
BepostHocts coObiTus. Croxkenue BeposiTHocTed. HeszaBucumble COOBITHS, YMHOXKEHHUE
BepostHOocTel. [Ipaktuueckas pabora Ne24 «BepostHocTh». CiydaliHble BEIUYUHBL.
LlenTpanpHble TEHACHLIUU U MephI pazopoca.

TexcroBble 3a1a4u (4 4.)
3ajaun Ha ABMKEHUE. 3a/1a4u HAa CMECH, CIIaBbl, KOHLIEHTPAIHUIO.

IIpsiMble 1 MJIOCKOCTH B IpOocTPaHcTBe (28 4.)

AkcuoMbl crtepeomerpuu. IlapamienpHOCTH NpPAMBIX, NPAMONM M IUIOCKOCTU. B3ammHoe
pacHojio)KeHUe MPSMBIX B IMPOCTPAHCTBE, Yrod MEXAY IBYMS MNPSAMBIMHM. 3aJaud IO TEMeE
«B3anMHOE pacnosoKeHWe MpAMBIX B IPOCTpaHCTBE». llapauienpHOCTH  IUIOCKOCTEH.
[Ipaktuyeckas pabora Ne 25 «[lapauienbHOCTh MPSIMBIX M IUIOCKOCTEH». Terparnp u
napaienenunes. 3ajauu Ha noctpoenue cedeHuid. [Ipaktudeckas padora Ne 26 «Iloctpoenue
ceyeHui». [leprneHauKyIspHOCTh MPAMOM U IIOCKOCTH. [leprneHauKynsp M HakJIOHHasA, yroi
MEXY NPAMOM U IUIOCKOCTBIO. J[BYrpaHHBIN yroj, NepneHAUKYIPHOCTh IUNIOCKOCTEH. 3anaun
no teMe «llepneHAUKYIIPHOCTh NpPAMBIX U IuUlOocKocTei». Ilpakrtuueckass pabora Ne 27
«IlepneHAMKYIAPHOCTD NPAMBIX U IUIOCKOCTEW.

MHOrorpaHHuKHU M KpyrJble Teqaa (36 4.)

[ToHsiTHE MHOTOTpPaHHMKA, TPU3Ma. 3aJa4d HAa BBIYHCIICHHE IUIONIAIA MOBEPXHOCTH U 00BbeMa
npusmbl. [lpaktnueckas pabora Ne 28 «lIpusmaw. Ilupamupa. [IpaBunbHas mnupamuaa.
VYceuennas nupamuaa. 3a7adyd Ha BBIYHMCICHHUE TIOIIAIMA MOBEPXHOCTH M O0ObEMa MHUPAMMUIBI.
[TpakTiueckast pabora Ne 29 «llupamunay. [IpaBunsubie MHOTOTpaHHUKH. [{ununap. 3agaun Ha
BBIUMCJICHUE TUIOMIAJM TIOBEPXHOCTH W OO0bema ImHApa. llpaktmueckas pabora Ne 30
«Uunmuuap». Konyc. 3amaun Ha BBIUMCICHHE IUIOHIAAM TOBEPXHOCTH U O0beMa KOHYyca.
[Tpaktuueckas padorta Ne 31 «Konyce». Cdepa, map, ypaBaerue chepsl. [Lnomans moBepxHocTH
cdepsl, 00beM IIapa U €ro yacTeid. 3ajaur Ha BBIUYMCIICHHE TUIOMIACH MTOBEPXHOCTH U 00HEMOB
MHOTOTPAHHUKOB M KPYTJIBIX TEIl.

HUctopus marematuku. MeToabl MmaTeMaTukH (2 4.)
Hcropusa marematuku. MeToibl MaTeMaTUKU

CamocrosiTensHasi padora (58 4.)
Koncyabramuu (8 4.)

Y4eOHO — MeTOANYECKOE 00ecIIeueHHue
IlepeyeHb OCHOBHOM JINTEPATYPbI

1. UI.A.Amumog, FO.M.Konsrun, M.B.Tkauésa u ap. MaTtemaTtuka : anreOpa u Havana
MaTeMaTHYECKOro aHalln3a, reoMeTpusi: Anredpa M Hayaja MaTeMaTHYECKOTr0 aHaIM3a.
10 - 11 xmacchl: yueOHHK JIJIs 00IIe00pa30BaTeIbHBIX OPraHu3annii: 0a30BBINH U
yrinyonenssii yposens/ LA . Anumos, FO.M.Konsarun u ap. — 8-e uzn. — M.:
ITpoceemenue 2020
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13.
14.
15.
16.
17.

2. JI.C.AranacsH, B.®.byry3os, C.b.Kagomues, JI.C.Kucenésa, 3.I".ITo3HsIk.
I'eometpus. 10 — 11 kmacCel: yueOHUK 117151 00111€00pa30BaTEIbHBIX OPraHU3aIINN:
6a3oBbIif 1 npodunsHbI ypoBHI/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomiies u ap.—
23-e u3a. — M.: [Ipocsemnienue, 2016

IlepedyeHb TOMOJHUTENBHOM JUTEPATYPbI

Marematuka. [IpodunbHblii ypoBeHb. Ne6 BapHaHTOB. THIIOBBIC TECTOBBIC 3aJlaHUSI OT
pa3pabotunkoB EI'D + 8003amanuii uactu? /M.B. Amenko, M.A BomukeBud u Ap./moja pe.
N.B. Amenko. — M. U3marenscTBO «OK3aMeny, nu3aarensctso MIIMMO, 2019

bammvakoB M.M. Maremaruka. COopHMK 3agad  Opo(UIBHONW  HANMpPaBICHHOCTH:
yuaeb.mocobue. — M.: 2012

bammvakoB M.M. MaremaTuka. 3agadnuk: yae0.mocooue. — M.: 2015

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

bammvakoB M.M. Anrebpa u Havana aHanu3za, reometpud. 10 k. — M.: 2013

bammakoB M.U. COopHuk 3anay: yue0.mocobue (6a3oBbiil ypoBenb). 11 k1. — M.: 2014

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALIMOHHOH CeTH
"Untepuer"
www.edu.ru (caiit MOuH P®).
www.school.edu.ru (Poccutickuii 001eo0pa3oBaTeIbHbINA MOPTA).
www.pedsovet.org (Bcepoccuiickuii THTepHeT-nie1coBeT)
www.math.ru (MHTEpHET-IOAEPKKA YIUTEICH MAaTEMaTHKH ).
www.mccme.ru  (calit  MOCKOBCKOTO  IEHTpa  HENPEephIBHOIO  MaTeMaTH4eCKOIro
oOpaszoBaHus).
WWW.it-n.ru (ceTh TBOPUYECKUX YUUTEIICH)
www.som.fsio.ru (cereBoe 00beTUHEHNE METOTUCTOB)
http:// mat.I1september.ru (caiiT razets! «MareMaTHKa»)
www.eidos.ru/ gournal/content.htm (MuaTepHeT - xypHan «iinocy).

. www.exponenta.ru (00pa3oBaTeJIbHbI MaTeMaTHUECKUI CailT).
. www.math.ru/lib (a;mekTpoHHass Maremaruueckas OMOIUOTEKA).
. http:/school.collection.informika.ru (eaunas xoyekuuss LUGPOBBIX 00pa3oOBaTEIbHBIX

pecypcoB).

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

http://teacher.fio.ru (megaroruyeckas mactepckas, ypoku B UHTepHeTe u apyroe).
WWW.uic.ssu.samara.ru (IyTeBouTeNb «B Mupe HayKn» ISl IIKOJIBHUKOB).
http://mega.km.ru (Merasuuuknonenus Kupunna u Medoaus).
http://www.rubricon.ru, http://www.encyclopedia.ru (caifTbl « JHIMKIOTETUII»).



Y4ye0Ho — TeMaTHYECKHH JIaH

Homep Tema Kosn4ecTBo
TeMbI 4acoB
1 cemecTp
1. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE 12
2. DJIeMEHTBI TEOPUU MHOXKECTB M MATEMATUYECKOI JIOTHKU 4
3. Yucina v BeIpaKeHUs 18
4, OCHOBBI TPUTOHOMETPUH 26
5. DOyHKIIUA 20
6. YpaBHEHUS U HEPAaBEHCTBA 36
7. DJIeMEHTHl MATEMaTHYECKOT0 aHAIIN3a 3
8. CamocrosiTenbHas paboTa 54
9. Koncynpranuu 6
10. dopma IpoOMEKyTOUHON aTTecTanu — JUQPepeHIIMPOBAHHBINA
3ayer
2 cemecTp

11. DJIEMEHTBl MATEeMAaTHYECKOTO aHaIu3a (IPOA0KEHUE) 38
12. CTaTuCTHKA ¥ TEOPHUS BEPOSATHOCTEH, KOMOMHATOPUKA 24
13. TekcToBbIe 33124 4
14, [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE 28
15. MHOTOrpaHHHUKH U KPYTJIbIE TeJa 36
16. VcTopust MaTeMaTKy, METO/IbI MATEMaTUKH 2
17. Koncynpranuu 8
18. CamocrosiTenbHas paboTa 58
19. dopmMa IpPOMEKYTOUYHOM aTTECTAIMH - SK3aMEH

Hroro 377




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
IInanupyemble pe3yJbTaThl 00y4eHHS Buanbi
Ne | Koa Homa U
fmap | -Bo Copepxumoe maTepuajia rmee (bopm
Bl | Yaco 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
[TonsiTve BEeKTOpa B MPOCTPAHCTBE, JEHCTBUS C 328, KOJUIMHEAPHBIX BEKTOPOB, peuienus, paznuyatb | 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 pabota No 1 «JlelicTBUS C BEKTOpaMIU)» 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 = COS X U ee rpaduk

§ 40,
Ne 711
4er,

712

),
713 (2)

38

CaoiicTBa hyHKIMH Y = SiN X 1 ee rpaduk

§41, Ne
723

qerT,

724
(),

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

MHOKECTB, B 3aBUCUMOCTH
OT OCHOBaHHUS U
IIEPEUHCIIATh €€ CBOMCTBA.
Pacnio3naBats rpaduku
TPUTOHOMETPUUYECKUX
¢bynkuii. [IpuBoauts
npuMepsl QyHKIUH,
00J1aaroNInX 3aJaHHBIMA
cBolicTBaMHU. Pa3bsiacHATH
CMBICIT TIEPEUYHCIICHHBIX
CBOMCTB. AHaIM3UPOBATH
noBesieHue QyHKIUI Ha
Pa3IMYHBIX y4acTKax
o0JacTu onpeeaeHusl.

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 GpyHKmu Y = tg X 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)




CamocrosiTesibHas padora (54 4)

Ne Kox. ®opma
Tema Bunsr pabot p Cpox cnaun
n/n 4acoB OTYETHOCTHU
1 KoopauHaTsl 1 BEKTOPBI 3 [ToaroToBka cooOLIICHUS cooOrieHne CEHTAOpb
Maremaryka B HayKe, TEXHHKE,
HKOHOMHKE, NH(POPMAIIMOHHBIX
2 > unpopva . 4 [ToaroroBka cooOIIeHUS cooOmeHne CEHTSIOph
TEXHOJIOTUSAX U MTPAKTUIECKON
JIeSITeITbHOCTH
3 KommuiekcHbie unca 3 [ToaroroBka cooOmeHHS cooOrmieHne CEHTS0pb
4 Apudmernueckue qeiCTBH 3 OTBeT Ha BOIIPOCHI TECTA TeCT CEHTSIOph
3) CBolicTBa KOpHEH 3 OTBeT Ha BOIPOCHI TECTA TECT OKTSI0pb
6 JIeficTBUS C KOPHAMHU 3 OtBeT Ha BONPOCHI TeCTa TeCT OKTSI0pb
7 CoiicTBa cTeneHen 3 OTBeT Ha BOIIPOCHI TECTA TECT OKTSI0pb
JIeWicTBUS CO CTENEHIMH 3 OTBeT Ha BONPOCHI TeCTa TeCT OKTSIOpb
9 Jlorapudmsl u ux cBoiicTBa 3 OTBeT Ha BOIPOCHI TECTA TECT OKTSI0pb
10 Jlorapugmsl 3 [ToaroToBka cooOLIeHUS cooOrieHne HOSIOPb
11 HppanmonanbHble ypaBHEHUS 3 [ToaroToBka cooOLIeHUS cooOrieHne HOSIOPb
12 HppanmonanbHble ypaBHEHUS 3 OtBeT Ha BOIIPOCHI TECTA TECT HOSIOPb
13 IlokazarenabHble ypaBHEHUS 3 [ToaroToBka cooOLIeHUS cooOrieHne HOSIOPb
14 [TokazarenbHble ypaBHEHUS 3 OTBeT Ha BOIIPOCHI TECTA TECT neKadpb
15 Tpuronomerpudeckue GyHKIIUHA 3 IToaroroska cooOIIEHUS CcOoO0IIIeHNE nexkabpb
16 Tpuronomerpuyeckue GyHKIUH 3 OTBeT Ha BOIPOCHI TECTA TECT neKadpb
[ToaroroBka Kk UTOrOBOMY TecTy 3a |
17 g y y 5 OTBeT Ha BOIIPOCHI TECTA TECT nexalpb

ceMecTp




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.)
Koncne | Haxonuts yriosoi PeryasitTuBublie:
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 110 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 Ilo3naBaTebHbBIE:
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 HawuGosipiiee 1 HanMeHbIlee 3HAYCHUE (PYHKITHH 939 (2)
[Tpaktuyeckas pabora Ne 20 «IloctpoeHue rpadukos | - 113
73 GyHKIHI
§54, 55 | Boruucnars npubnuxénnoe | PeryasTuBHbIe:
Ne 3HA4YEHME IUIOLIA/IH BHOCHUTH
984 (2) | KpUBOJIMHEHHOI Tpanenuy. | HEOOXOIMMBbIC
988 uwer | Haxonute nepBooOpa3Hble | KOPPEKTUBBI B
986 (2) | cremneHHoI, neiictue mocie ero | YO
74 [TepBooOpazHas, npaBuiia HaX0XKJIeHUs IepBo0oOpa3HbIX | 989 yeT | TPUrOHOMETPUUECKUX 3aBEpLICHUS Ha P3
§56 No | pynkuuit. Berancnare OCHOBE ydera
999(2) | miomangs KPUBOJUHEHHON XapakTepa CIASTaHHBIX
1000 Tpaneuuu ¢ TOMOIIbIO OIIUOOK. YO
75 [Tnonianb KpUBOIMHENHOM TpanelMy U UHTErpall (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

[TpakTrueckas padota Ne 22 «BpryrciIieHHE 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

CrnosxeHue 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 TaKkoeC NCPICHANKYJIAP U P3
[Tpaktuueckas padota Ne 25 «[lapamienbHOCTh NPAMBIX | - Y9TO 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 | tetpasap, MOKa3bpIBaTh Ha
103 9 PUCYHKAX U MOJIEIISAX €ro P3
[leprieHauKyIsip ¥ HAKJIOHHAs, yroja Mexay npsimou u | I1.19- 3JIEMEHTBI; H300pakaTh
MJIOCKOCTBIO 21 TETPa3p Ha YEPTEKE;
Ne  No | OOBACHATH, YTO HA3LIBAETCS
143, CEYECHUEM TeTpasapa. YO
104 150 OOBsCHATD, Kakas ¢purypa P3
JIByrpaHHbIi yroJ, NEPIECHIUKYISIPHOCTh IIJIOCKOCTEN 11.22- Ha3bIBACTCS ABYI'PAHHBIM
24 YI'JIOM U KaK OH
Ne U3MepsIeTCsl.
167,17 | OOBSICHATB, UTO Ha3bIBACTCS
105 1 YIJIOM MEXAY P3
Pemenne 3amau no Teme «llepnenaukymnspHocts | Koncne | MICPECCKAIOMUMUCA
MPSAMBIX U ITIOCKOCTEI» KT IJIOCKOCTAMH, KaKMe
106 JeKknuy | IIOCKOCTH P3
- Ha3bIBAIOTCS B3aUMHO
MEePIEHIUKYIISIPHBIMU;
(hopMynupoBaTh TEOpEMY O
TIpU3HAKe
NEePHEHANKYISPHOCTH ABYX
IIJIOCKOCTEN.
[IpuMeHATh U3yUeHHbIE
[TpaxTrueckas padota Ne 27 «IlepneHAUKYISIPHOCTD YTBEPKJICHHS IIPU PELICHUU
107 IPSIMBIX U IIJIOCKOCTEN» 3az1a4. 113
MHoOrorpaHHMKHU ¥ KpyrJible Teaa (36 1)
[1.27,3 | ®opmynnupoBaTh PerynsitTuBHbIie:
0 onpeJieJIeHue | MPUBOJUTH | BHOCHUTD YO
108 IloHsITHE MHOTOrpaHHMKA, IPU3Ma Ne 220, | mpumepbl MHOTOTPaHHUKOB. | HEOOXOMMbIE P3




229 dopMynHpoBaTh KOPPEKTHUBHI B
3agaun Ha BBIYUCIICHHE TIJIOMIAIN TIOBEPXHOCTH U I1.76 OIIpeZIeTICHUE U U300pakaTh | AEHCTBUE MOCTIE €To YO
109 00beMa MPU3MBI Ne 222 | mpuzmy. @opMynupoBath 3aBEPILICHUS HA P3
110 [Tpaktuyeckas padora Ne 28 «IIpuzmay - orpeiesieHue U u300paXkaTh | OCHOBE yueTa I13
I1.32 NUpaMHLly, YCEUEHHYIO XapakTepa clIeJIaHHbIX
Ne nupamuy. opMynupoBaTh | OMHUOOK.
241,24 | onpenenenue u u3obpaxars | [lo3HaBaTeJbHBIE:
111 [Tupamuna 2 IIpaBUJIBHEIE IIPOBOJUTH CPABHEHUE P3
I1.33 MHOTOrpaHHMKH. Pemiats U KJIaCCU(PHKALMIO 10
Ne 3aJa4i Ha BBIYMCIICHUE 3aJJaHHBIM KPUTEPHSIM.
258,25 | miomaau nosepxHoctu 1 KommyHukaTuBHBIE:
112 HpaBHJ]I)Ha;[ nvpamMua 9 00BEMOB Pa3JIMYHBIX YYHUTBIBATH Pa3HbIC P3
[1.34 MHOT'OI'PaHHHKOB. MHEHHUS U CTPEMUTHCS YO
113 Yceuennas nupamua PacniosnaBatp K KOOpAMHALUH P3
3a/auM Ha BbIUMCIIEHHE IO TIOBEPXHOCTU U I1.80 MHOTOTPaHHMKH, Ha Pa3IMYHBIX MO3HIHUH B YO
114 06beMa THPaMUIBI gepTekax, MOACIIX U B COTPYIHUYECTBE P3
115 ITpaktudeckas pabora Ne 29 «lIupamuya» - pcaibHOM MHpE. OMIHMOOK. I13
I1.35- MopenupoBath yCclIOBHE
37 3aJ1a91 ¥ C TIOMOIIIBIO
gyepTeska UM pUCYHKa,
MIPOBOJIUTH
JIOTIOJTHUTENbHbIE
MOCTPOEHHUSI B XOIE
pewenus.. [IpumensTs
M3y4YEHHBIE CBOMCTBA
reoMeTpuuecKux puryp u
dbopmyn s pereHus
reOMEeTPUUECKUX 3a]1a4 U
3a7a4 C MPAKTUYECKUM YO
116 ITpaBrIIbHBIE MHOTOI'PaHHUKH COJIEP/KaHUEM. P3
[Munusap I1.59, OOBSICHATH KaKOE TEIO PeryisiTuBHBIE:
117 60, 77 | Ha3pIBAETCS MIJIMHIPOM, BHOCHUTD P3
3ajaun Ha BBIYMCICHHE IUIOIAAM TMOBEpXHOCTH U | No 524, | KOHYCOM U Kak HE00X0/IUMBbIE
118 o0bemMa IUINHIpA 529 Ha3bIBAIOTCS UX DJIEMEHTHI, | KOPPEKTHUBBHI B P3




119 2 | Ilpaktuueckas padora Ne 30 «[{umusap» - M300pakaTh MUJIUHID, JEHCTBHUE TTOCIIE €T0 113
I1.61- KOHYC U UX CEUCHH, 3aBEPLICHUS HA
63 HaXOJUTh ILIOIIAAb OCHOBE y4eTa
Ne OOKOBOM, MOJTHOMN XapakTepa CAEIaHHbIX
553,55 | moBepxHOCTH U 00bEeMa OIIHOOK.
120 2 | Konyc 5 LUJIUHPA U KOHYCA. Ilo3naBaTenbHbIE: P3
3agauM Ha BBIYMCICHHE IUIOmEAaM noBepxHocTu U | I1.81 Pemars 3ana4yn Ha NPOBOJAUTH CPABHEHUE YO
121 2 | oObema KoHyca Ne 558, | BBIYMCIICHUE U U KJIaCCU(HUKAIHIO 10 P3
122 2 ITpaktruueckas padora Ne 31 «Konyc» - JI0Ka3aTeJIbCTBO, 3aJaHHBIM KPUTCPHUSIM. 113
C(bepa, miap, ypaBHEeHUE C(bepbl I1.64,6 CBsI3aHHBIC C TWJIMHIPOM H KOMMyHHKaTnBHLIe:
5No KOHYCOM. YUUTHIBaTh pa3HbIE
123 2 576 DopMynHMpoBaTh MHCHHS U CTPEMHUTBCA P3
[lnomans MOBEPXHOCTH chepsl, 06beM mapa u ero | I1.68,8 | onpeneseHus cdepsl u K KoopAuHain
yacrei 2 Iapa, uX 3JIEMEHTOB; Pa3IMYHBIX TTO3UIUH B
124 2 83 OOBSICHSATH, UTO COTPYJIHUYECTBE P3
- NPUHUMAETCS 32 IJI0IA b OIIHOOK.
chepsl 1 Kak OHa
BBIPAXKACTCS Yepe3 PayC
cdepsl; pemaTh NpocThie
3a/1a4yM, B KOTOPBIX
¢burypupyroT KoMOUHaIUU
MHOTOTPAaHHHUKOB U TeJ
3aaun Ha BEIYMCIICHHE IIOMAICH TOBEPXHOCTH U BpaIICHUS.
125 2 | 00beMOB MHOTOI'PaHHHUKOB U KPYIJIBIX Tell P3
HUcTopust Matematuku. MeToabl MmaTteMaTuku (2 4.)
126 | 2 | Mcropus MatemaTHKi. MeTO/IbI MATEMATHKH -




CamocrosiTesibHas padora (58 4)

Ne Ko ®dopma
Tema Bunsr pabot p Cpox cnaun
/1 4acoB OTYETHOCTHU
1 IIpousBoaHbIe 4 [ToaroToBka cooOLIICHUS cooOrieHne SITHBaph
2 [TpousBoHbIE 2 OTBeT Ha BOIIPOCHI TECTA TECT SIHBapb
3 Wurerpain u ero npuMeHeHue 4 [ToaroroBka cooOIICHUS cooOmeHne SIHBAph
4 WuTerpan u ero npuMeHeHHE 2 OTBeT Ha BONPOCHI TECTA TECT deBpaib
5 KomMOunaropuka 4 [Toaroroska cooOEeHUsS coo0IIeHnE deBpaib
6 Kombunaropuka 2 OTBeT Ha BOIIPOCHI TECTA TeCT deBpainb
7 Crydaiinas BemU4rMHA 4 [ToaroroBka cooOmeHHS cooOrmieHne deBpanp
8 CrnyuyaiiHast BeTu4MHa 2 OTBeT Ha BOIIPOCHI TECTA TECT MapT
9 MaremaTtnueckas CTaTUCTHKA 4 [TonroroBka cooO1ieHus cooO1eHne MapT
10 Matematuueckasi CTaTHCTHUKA 2 OTBeT Ha BOMPOCHI TECTA TECT MapT
MaremaTtudecKkoe OKHIaHue U
11 N 4 IToaroroska cooOIIEHUS CcOO0IIIeHNE MapT
JUCTIEPCHs CIIYYailiHON BEIMYNHBI
12 Jucnepcust ciydaiiHON BETUYMHBI 4 OTBeT Ha BOMPOCHI TECTA TeCT anpenb
13 [TapannensHOCTH IPSAMBIX 4 [ToaroroBka cooOmieHus coo0IIeHNE amnpeb
14 [lepneHuKyISpHOCTD MPSMBIX 4 OTtBeT Ha BOIIPOCHI TECTA TECT anpelb
15 MHororpaHHuKH 4 IToaroroska cooOIIEHUS CcOoO0IIIeHNE amnpeb
16 Kpyrnsie Tena 4 OTBeT Ha BOMPOCHI TECTA TECT arpesnb
17 Cdepa, map u ero yactu 4 OTBeT Ha BOIIPOCHI TECTA TecT Mai




[Tpu opopmnenun paboyeit nporpaMMbl ObLIIM UCIOIB30BAHBI CIEIYIOLINE YCIOBHbIE 0003HAUEHUS:
13 — npakTHUecKoe 3aHATHE;

P3 — pemenue 3anay;

YO — yctHbI o1poc



Onucanue MaTepuaJbHO — TEXHHYECKOH 0a3bl

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

OcnamenHocts: Kommiekr wmeOenn, pas3faTouHbli MaTepuali, ydyeOHas JMTeparypa,
IIJIAKaTBHI.

Aymutopuss Ne 229 VuebHas ayauTopust JUIs TMPOBEACHHUS, TEOPETHUECKUX 3aHATUI
(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 IHMCbMEHHOH (hopMe OTBEYAIOT Ha BOIPOCHl YIS
CaMOKOHTpOJISI, 3aTEM pPEILaT 33Ja4yu (C HCIIOJIb30BAHUEM PEKOMEHYEMOU JIMTEpaTyphbl WU
UHTEpHETA), [I0CTIe Yero JeNIaeTcs aHalu3 BhIIOJIHEHHON paboThl;

- 3aHATHE OCYLIECTBIIETCS C UCIOIb30BAaHUEM MHIMBUyaIbHBIX 3aaHU;

- 3aHATHE IPOBOJUTCS 1O/ PYKOBOACTBOM IIPENoAaBaTells.

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

KoHTponb  pe3ynbTaToB  NPaKTUYECKUX 3aHATHUH  OOYYaIOIIMXCS  OCYILECTBIISIETCS
npernoJiaBaTeseM Ha y4eOHBIX 3aHATHUAX 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 YCJIIOBUE 3a/1a4d B KpaTKoil opme (11aHo);

- 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 OMKUCAaHUE BCEX MOCTPOCHUH,

- 3anucaTh OTBET.

Pewenue 3a0au

OcymiecTBiss pelieHus 3ajad Mo MaTreMaTHKe O0ydaroluecs OJKHBI 3HAaTh HE TOJIBKO
00Nl aNropuT™M pelieHus 3aJad, HO U yMeTh paboTaTh C YaCTHBIMU CTPYKTypamu Ipoliecca
pewenus 3a1a4. [IpuBeneM npumMepsl TakKux CTPYKTYP.

[IpaBuna pemreHns 3aaa4

Oran 1.I1oHATh CyTh 3a1aun.

Otan 2.CocTaBUTH IIJIaH PEUICHUS 3aa4u.

Ortan 3.Peann30Barh MiaH pelieHus 3a/1a4H.

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 JUIsl MPOBEPKU MaTepuala, KOTOPBHIH HYKHO 3allOMHUTH HIIM 0e3
KOTOPOI'0 HCBO3MOKHO YCIICIIHOC NPOJABUKCHHUEC BIICPC/I B U3YUCHUU yqe6H0171 JUCHUITIIINHBI.

[{enbto ycTHOTO ompoca SIBISIOTCS 0000IIeHNe U 3aKpEeIUIeHne N3YYeHHOTO MaTepuaia 1o
pasznenam maremaTukd. [Ipu MOATrOTOBKE CleayeT MCIOJIb30BaTh JIEKIIMOHHBIA MaTepuan u
yuebHyto nutepatypy. CrieyeT BHUMATENIbHO NPOYECTh CBOW KOHCIEKT JIEKIMH 10 U3ydaeMon
TEME U PEKOMEHAYEMYIO JuTeparypy. IIpu 3TOM BaKHO HayYUTBCS BBIACIATH CAMOE INIABHOE U
cocpelioTauuBaTh Ha HEM OCHOBHOE BHHMMAaHUE IpPHU IMOATOTOBKE K ONPOCY MO MaTeMaTHKe.
OTtBer Ha KaXIbplii BOMPOC JOJDKEH OBITh JOKa3aTeIbHBIM M apryMEHTHPOBAHHBIM,
oOydaroneMycss HY>)KHO YMETh OTCTaMBaTh CBOIO TOUYKY 3peHHs.OO0ydaromeMycs HaJIeKUT
XO0pomo nmoaAroToOBUTHCA, LITO61)I HMETh BOSMOXHOCTE I'PAMOTHO U IMOJIHO OTBECTUTH HA 3aIaHHBIC
€My BOIpPOCHI, CYMETh CJIelaTh BBIBOABI M IOKa3aThb 3HAYMMOCTb JIAaHHOW MpOOIEeMbI st
HN3y4acMOIro Marcpuala. Ho JJIA TOIO, LITO6I-)I IMpaBUJIIBHO W YCTKO OTBCTUTH HA IMOCTABJICHHLBIC
BONPOCHl HEOOXOAMMO TMPABUIBHO YMETh TMOJNb30BaThCsl YUYEOHOW H  JOIMOJHUTEIBHON
JIUTEPATYpPOl.

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

Ouenovnbie MaTepuasbl NPpH (popMHUPOBaHUM padoueil nporpaMmmbl Jucuuiiuabl /1.1
MaremaTuka

IMacnopT oleHOYHBIX MaTepPUAJIOB

B cootBerctBuu ¢ npunaroil Konuenuueil pa3BUTHS MaTeMaTHYecKOro oOpa3oBaHUS 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;

— «obecrieynBaTh HEOOXOJMMOE CTpPAHE YHUCJIO BBIMYCKHHUKOB, MaTeMaTHYecKas
MOJrOTOBKA KOTOPBIX JOCTaTOYHA ISl MPOJOKEHUST 00pa30BaHuUs B pa3IMUYHBIX HalpaBJICHUSIX
U JUIS TIPAKTUYECKOW AESITeIbHOCTH, BKJIOYasl MpernoJaBaHUE MaTeMaTHKH, MAaTeMaTH4YeCKHe
UCcleIoBaHMsl, paboTy B chepe HHPOPMALTMOHHBIX TEXHOIOTUI 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.

CoOOTBETCTBEHHO,  BBIJACNSAIOTCS TPU  HAmpaBieHUs TpeOOBaHMM K  pe3yinbTaTam
MaTeMaTHU4eCcKOro o0pa3oBaHMUs:

1) npaKTHKO-OPHUEHTHPOBAHHOE MaTeMaTH4YeCKoe 00pa3oBaHue (MaTeMaTHKa JUIsl )KU3HH);

2) MaremaTHKa JUIs KCIOJIb30BaHus B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOpPO€ HaleJeHbl Te OoOydJarommecs, KOTOpbIe
MJIAHUPYIOT 3aHUMATHCS TBOPYECKON M HMCCIIENOBATEIHCKOW paboTON B 00JIACTU MAaTeMAaTHKH,
($U3UKH, SKOHOMUKHU U IPYTUX 00JIacTAX.

[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
UCIIOJIb30BAHUEM MAaTEeMATHKH.



OO0yyaromuecs, OCyIIECTBISIIOIINE 00y4deHre Ha 6a30BOM YpOBHE, JOKHBI OCBOUTH OOIIIHE
MaTeMaTHYECKUEe YMEHHsI, HEOOXOJAUMBIC ISl KU3HH B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHM TIONYYalOT BO3MOXKHOCTb H3YyYUTh NpPEAMET TIyO’ke, ¢ TeM 4YTOoOBl B JalbHEHIIEM INpH
HEOOXOIMMOCTH M3y4aTh MAaTeMaTHKY ISl PO(ECCHOHATBHOTO IIPHMEHEHHSI.

[lpy wW3ydYeHUM MaTeMaTHKH Ha YIIyOJ€HHOM YpOHE MpEeabsBISIOTCS TpeOoBaHUS,
COOTBETCTBYIOIIIME HAMPABJICHUIO «MaTeMaTHKa s NPOPECCHOHATBHON IeSTeIbHOCTHY;
BMECTE C T€M OOYYAIOIIMICS MOJIy4aeT BO3MOXKHOCTh M3YYUTh MAaTeMaTUKy Ha Tropas3io Ooliee
BBICOKOM YpPOBHE, 4YTO co37acT (YHIAMEHT JJIs JalbHEHIIEr0 CEPhE3HOTO H3yYCHUs
MaTCMAaTHUKHU B BY3C.

[Tpu n3yueHnr MaTeMaTUKH OOJIBIIOC BHUMAHHE YICNSCTCS Pa3BUTHIO KOMMYHHUKATHBHBIX
ymeHnuit  (popmynupoBaTh, apryMeHTHpPOBATh M KPUTHUKOBATh), (OPMHUPOBAHUIO OCHOB
JIOTHYECKOTO MBIIIICHHS B 4YacTH TPOBEPKM HCTHHHOCTH W JIOXKHOCTH YTBEPIKICHHIA,
MOCTPOCHHS IPUMEPOB U KOHTPIIPUMEPOB, LIENOYEK YTBEPKIACHUN, (POPMYINPOBKH OTPULIAHHIA,
a TaKkKe HEOOXOJMMBIX M JOCTATOYHBIX YCIOBHH. B 3aBUCHMOCTH OT YpOBHSI IPOTrpaMMBbI
OOJIBIIIE MIIM MEHBIIIE BHUMAaHUS YACTIACTCA YMCHUIO pa6OTaTB o aJirOpuT™My, MCTOAAaM IMOUCKa
QITOPUTMa M ONPEACICHHIO  TIPaHUI] NPUMEHUMOCTH  anropuTMmoB.  TpeOoBaHws,
chopmynupoBanHbie B pasnene «l'eomeTpusi», B OOJNbIICH CTEIEHH OTHOCATCS K Pa3BUTHIO
NPOCTPAHCTBEHHBIX MPEICTABICHUH U TPAaPUUECKUX METOJIOB, YeM K (POPMAILHOMY OIHCAHUIO
CTEPEOMETPUICCKUX (PAKTOB.

ILnanupyembie pe3yJbTAThl OCBOCHHS Y4eOHOM IMCIUNIMHBI
B pe3ynbrare u3ydeHus yuyeOHOM NUCHMIIMHBI MaTeMaTuKa Ha YpOBHE CpPEIHEro OOLIero

o0pa3zoBaHus:
OOvyaromuiica Ha 6a30BOM YPOBHE HAYUUTCH:

Anzebpa u nauana ananusa

Yucna u eviparxcenusn

OrnepupoBaTh NOHITHSIMHU:

— [eJ10e YHUCIO0, AETUMOCTh 4YHCell, OOBIKHOBEHHas MApoOb, AecsSTUYHas JApoOb,
palroHaTFHOE YMCII0, MPHOIKEHHOE 3HAYCHNE YNCIIA;

— omepupoBaTh  Ha  0a30BOM  ypOBHE  TOHATHSIMH:  JIorapudm  ducha,
TPUTOHOMETPHYECKAS OKPYKHOCTh, TPAyCHAs Mepa yriia, BeIUYHHA yTIia, 3aIaHHOTO TOYKOW Ha
TPUTOHOMETPHYECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YIJIOB, UMEIOIINX
MIPOU3BOJILHYIO BEJTNIHNHY;

— BBITIONHSATH apu(MeTHYeCcKre IEHCTBUS C LETbIMUA U PALIMOHAIBHBIMH YUCIIAMH;

— BBITIOJTHATh HECJIOKHBIE TIPEOOpa3OBaHUs YHUCIOBBIX BBIPAKCHUH, COACpPKAIINX
CTETeHH YHCell, IN00 KOPHH U3 Uucel, TU00 TorapudMbl Yuce;

— CPaBHHBAThH paIlOHAIBHBIC YHCIIa MEXKIY COOOI;

— OLICHUBATh M CPaBHUBATh C PAIMOHATBHBIMHU YHUCIAMH 3HAYEHUS LEJBIX CTEIEeHEH
qucell, KOpHEH HATYpaJbHOM CTEIIEHU M3 YHCe, Jorapu(MOB YHCeN B IPOCTHIX CIydasx;

— OILICHUBATh 3HAKH CHHYCA, KOCHHYCAa, TAHT€HCA, KOTAHT'€HCA KOHKPETHBIX YTIIOB;

B moBceTHEBHOM KM3HU U TIPH U3YUCHHUH JIPYTHX YICOHBIX MPEAMETOB:

— BBITIONTHATH BBIYUCIICHUS TIPH PEIICHUH 33124 MPAKTUIECKOTO XapaKTepa,

— BBITIOJTHATh TPAKTHUECKHE pacueThl C HCIIOJB30BAHHEM IPH HEOOXOIMMOCTH
CIIPABOYHBIX MATEPUAIIOB U BBIYUCIUTEIHHBIX YCTPOICTB;

— COOTHOCHTBH PEaTbHbIC BEIMYNHBI, XapaKTEPUCTHKU OOBEKTOB OKPYXKAIOIIETO MHpPA C
WX KOHKPETHBIMH YHCIIOBBIMU 3HAYEHUSIMU;

- WCIIOJIb30BAaTh METOJI OKPYIJICHHS, MPHUOIMKEHUS W TPHKUIAKH TIPU PEIICHUN
MPAKTUYECKHX 33724 TOBCETHEBHOM JKU3HH.



Ypasuenus u nepasencmea

- pemath Jjorapupmuueckue ypaBHenus Bumga log, (bX + ¢) = d um mpocreiinime
HepaBeHcTBa Bua 10gax<d;

- pelaTh MokKa3aTelbHbIC YpaBHEHUS, BUIA a*e=( (rae d MOKHO MTPEJCTaBUTH B BUJIC
CTEIeHU ¢ OCHOBaHHEM a) U HpocTeiiiie HepaBeHcTBa Bua a'<d (e d MOXKHO MpPECTaBUTh
B BHUJI€ CTEIICHU C OCHOBAHHEM a);

- pelaTh UPPaIMOHAIBHBIC YPABHCHUS;

- MPUBOANTH HECKOJIBKO IPUMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPUYCCKOTO
ypaBHEHHs BHUAa: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabnMyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPHUECKOM () YHKIIHH.

B noBceIHEBHOM JKU3HHU | [TPH U3YUCHHUH JPYTUX IPEIMETOB:

COCTaBJIATh W pElIaTh ypPAaBHCHHS M CUCTEMbI YPaBHEHHH IMPU PEIIEHHH HECIOKHBIX
NPaKTUYCCKHX 3a/1a4.

Dynkyuu

- OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSAMM: 3aBHCHUMOCTb BEIMYMH, (DyHKIMS,
apryMeHT M 3HadeHue (QYHKLUUHU, 00JACTh ONpEAETCHHUS W MHOXKECTBO 3HaueHHH (yHKIMH,
rpaduK 3aBUCHMOCTH, TpaduK (QYHKIWH, HYTH (YHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
BO3pacTaHHUE Ha YKMCIOBOM IPOMEXKYTKE, YObIBAaHME Ha YMCIOBOM IPOMEXYTKE, Haubouibliee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA YUCIIOBOM IPOMEXYTKE, IIEPHOANYECKas PYHKIHUS, IEPHOT;

- orepupoBaTh Ha 0a30BOM YPOBHE IOHATHSAMM: CTENEHHas, Jorapugmuyeckas H
nokasaresabHas (yHKIMU, TPUTOHOMETPUYECKUE (PYHKIUH;

- pacrio3HaBaTh rpad)uKy >JIEMEHTAapHBIX (YHKIWH: CTENIEHHOH, JOrapu(pMHUECKOU U
HOKa3aTeabHON (PYHKIUHI, TPUTOHOMETPUYECKUX (PYHKIIMII;

- COOTHOCHUTH I'pa)UKM 3JIeMEHTapHBIX (DYHKIMH: CTENEHHOH, JorapupMHUECKOd U
NOKa3aTeabHON (YHKIMHA, TPUTOHOMETPHUYECKHX (YHKIUH C (opMynaMu, KOTOPHIMH OHHU
3a/1aHbl;

- HaXOJUTb 10 TpapuKy NpUOIMKEHHO 3HAYCHUS PYHKIIMH B 3a/IaHHBIX TOYKaX;

- OTIpeEIATh 10 rpaduKy cBoWCTBa QYHKIMM (HYJIH, IPOMEXYTKH 3HAKOIOCTOSIHCTBA,
IPOMEXKYTKH MOHOTOHHOCTH, HAUOOJIbIINE U HAUMEHbIIINE 3HAYSHUS U T.I1.);

- CTPOUTH 3CKHM3 TIpaduka (QYHKIUH, YJOBICTBOPSIOIIEH MNpHBEIEHHOMY Habopy
yCIOBUH (TPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaUeHUE (PYHKLIUHU B 33/laHHON TOUYKE, TOUKU
IKCTPEMYMOB U T.]I.).

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IPEIMETOB:

- OnpeAensaTh MO TrpapuKkaM CBOICTBa pealbHBIX IIPOILECCOB U 3aBUCHUMOCTEN
(HauOosplIMEe M HaWMEHbIINE 3HAUYEHUS, IPOMEKYTKH BO3pACTaHUs M YOBIBAHUS, IPOMEKYTKU
3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaIMH.

dnemenmol mamemamuyeckKo2o aHanU3aq

- OnepupoBarh Ha 0a30BOM YPOBHE MOHATHIMH: MPOU3BOAHAS (YHKIIMH B TOYKE,
KacaTenbHas K rpaduky QyHKIUH, TPOU3BOIHAS (PYHKINH;

- ONpeAeNsATh 3HAu€HUWE MPOU3BOJHOW (YHKIMM B TOYKE IO H300paKEeHUIO
KacaTeJlbHOHU K IpaduKy, IPOBEACHHOMN B 3TOH TOYKE;

- pelmare HECHOKHbIE 3aJjaud Ha NPUMEHEHUE CBSI3M MEXAY IPOMEXKYTKaMHU
MOHOTOHHOCTH ¥ TOYKaMH OJKCTpeMyMa (YHKIUH, C OJHOH CTOPOHBI, M MPOMEXYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMH NPOU3BOIHOM 3TOM PYHKIIUU — C IPYTOM.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTUX NIPEAMETOB:



- MOJIb3YSACh TpaduKamu, CpaBHUBATh CKOPOCTH BO3pacTaHus (pOCTa, IMOBBINICHUS,
YBEIUYCHUS W T.II.) WIM CKOPOCTH YyObIBaHWs (IMaJ€HUs, CHIDKEHHUS, YMEHBIICHUS W T.II.)
BEJIMYMH B PEATBHBIX MPOIIECCaX;

- COOTHOCHTh TpaMKH pEaJbHBIX IPOIECCOB M 3aBUCHMOCTEH C HMX ONHCAHUSIMH,
BKITIOYAIOIUMH XapPaKTEPUCTUKH CKOPOCTH M3MeHeHHsI (ObICTPBII POCT, TUIaBHOE TIOHW)KCHUE 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, 102UKQ U KOMOUHAMOPUKQ

- OmnepupoBaTh OCHOBHBIMU OINHCATEILHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpeaHee apupMeTHIeCKoe, MeIuaHa, HauOoJbIllee U HAUMEHbLIEe 3HAYECHNUS;

- ONEpPHUPOBATH TOHATUAMHU: YACTOTa M BEPOATHOCTh COOBITHSA, CIy4YalHBIH BBIOOD,
OIIBITHI C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

- BBIUUCIIATh BEPOSITHOCTU COOBITHI Ha OCHOBE IOJICYETa YHUCIIA HCXO/0B.

B noBce1HEBHOM JKM3HU U ITPU U3YYEHUH JPYTHX IIPEIMETOB:

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

- YUTaTh, COIIOCTABIATb, CPAaBHUBATb, WHTEPIPETUPOBATH B IPOCTBIX ClIydasX
peayibHbIE 1aHHbIE, IPEJICTABICHHbBIE B BUI€ TA0JNUL, AUarpaMM, IpauKoB.

T'eomempuas

- OnepupoBarb Ha 0a30BOM YPOBHE HOHSTHUSIMM: TOUYKa, NpsMas, IUIOCKOCTb B
[IPOCTPAHCTBE, NapalIEIbHOCTh U NEPIEHANKYIIPHOCTD IPSIMbIX U IUIOCKOCTEH;

- pacrio3HaBaTb  OCHOBHBIE€  BHMJbl  MHOTOTPAaHHMKOB  (IIpU3Ma,  NUPaMUAA,
HOpSMOYTOJIbHBIN Mapasienenunen, Kyo);

- n300paxaTh U3y4daemble (QUTYpBl OT PYKHM U C NPUMEHEHUEM IMPOCTHIX YEPTEHKHBIX
MHCTPYMEHTOB;

- nenaTh (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXY, COOKY, CHU3Y;

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

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

- pacrno3HaBaTh OCHOBHbIE BUbI TEJ BpallleHus (KOHYC, IUIUHAP, chepa u 1map);

- HaX0/JUTh 00BEMBI U IUIOLIA/IU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB MU TEJ
BpallleHNs C IPUMEHEHUEM (HopMyl.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB!

- COOTHOCHTh a0CTpaKTHBIE TE€OMETPHUECKHME TMOHATUS U (AKTBI C peaTbHBIMU
KU3HEHHBIMU O0BEKTAMHU U CUTYaILUSIMH;

- HCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX TN€OMETPHUYECKUX (PUTYp IUISl pelIeHHs
TUIOBBIX 337a4 MPAKTUYECKOTO COEepKaAHUS;

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

- COOTHOCHUTH 0OBEMBI COCY/I0B OJJMHAKOBOM (DOPMBI Pa3IMYHOTO pa3Mepa;

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

Bexkmopul u koopounamet ¢ npocmparncmee
- OnepupoBarh Ha ©0a30BOM ypOBHE TOHSITHEM JEKApTOBBI KOOPJIWHATHI B
MIPOCTPAHCTBE;



- HAXO/UTh KOOPJMHATHI BEPIIUH KyOa U MPSMOYTOJILHOTO Mapajuiesenunena

OOvuarommiica Ha 6a30BOM YPOBHE MOJYUYUT BO3MOKHOCTb HAYUUTHC:

Yucna u eviparxcenus

- omepupoBath ~ Ha  0a30BOM  ypOBHE  MNOHATUAMM:  Jorapupm  yucia,
TPUTOHOMETPHUYECKAsE OKPYKHOCTD, ITpPaJyCHasl Mepa yIJia, BeJINYMHA yIila, 3aJaHHOT0 TOYKOU Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CHHYC, KOCUHYC, TAHT€HC U KOTAHIEHC YIJIOB, MMEIOLINX
IIPOU3BOJILHYIO BEJIMUHHY;

- BBINOJIHATH apu(pMETUYECKHE ACHCTBUS C LEJIBIMUA U PAllMOHAIILHBIMU YHCIIaMU;

— BBITIOJIHATE HECJIOXKHBIE TPE0OPa3OBaHMsl UHUCIOBBIX BBIPAKCHHUH, COIEPIKALINX
CTEIIEHU Yucell, TM00 KOPHU U3 YHcell, JIMO0 orapudmsl yuces;

- CpaBHUBATh PAllMOHAIBHBIE YHCIIAa MEXKTY CO00ii;

- OLICHMBATH M CPABHMBATh C PALMOHAIBHBIMH YHCIAMM 3HAYCHUS LEJIBIX CTCIEHEU
Yrces, KOpHEH HaTypallbHOW CTETIEHU U3 YHCEJ, JOrapu(MOB YHCENT B IPOCTHIX CIIydasx;

- OLICHMBATh 3HAKH CHHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YIJIOB;

B noBcenHeBHOI KU3HU U ITPHU U3YYEHHUH JAPYTUX yIEOHBIX MPEAMETOB:

- BBITIOJIHATH BBIYMCIICHUS IIPY PEIIECHUH 3a]a4 IPAKTUYECKOIO XapaKTepa,

— BBITIOJIHATh TIPAKTUYECKHE pacUeThl C HCIOJB30BaHUEM IPH HEOOXOAUMOCTH
CIIPaBOYHBIX MATEPHAJIOB U BBIYUCIIUTEIbHBIX YCTPOICTB;

- COOTHOCHUTb PEallbHbI€ BEIMYHHBI, XapaKTEPUCTHUKH OOBEKTOB OKPYKAIOIIETO0 MUpA C
UX KOHKPETHBIMU YMCJIOBBIMU 3HAYEHUSIMU;

- UCMOJb30BAaTh METO/bl OKPYIJICHUs, NPUOIMKEHUS M MPUKUIKA IpU pELIeHUU
IIPAaKTUYECKMX 3a/1a4 IIOBCEHEBHOM KU3HU.

Ypasnenus u nepasencmea

- Pemate panuoHanbHble, TOKa3aTelbHble W JiorapuMuyeckue ypaBHEHUS U
HEPaBEHCTBA, MPOCTEUIINE UPPAMOHAIBHBIE U TPUTOHOMETPUUYECKUE YPAaBHEHHMsI, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BAaTh METOJABI PEIICHMS YPAaBHEHMI: NPUBENCHHE K BUIY «IIPOU3BEIACHUE
PABHO HYIJIIO» WIH «9aCTHOE PABHO HYIIIO», 3aMEHA IIEPEMEHHBIX;

- HCIIOJIB30BaTh METO UHTEPBAJIOB I PELICHUS HEPABEHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUUYECKOW  OKPY)KHOCTH  MHOXECTBO  peIICHUH
[IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUHN U HEPABEHCTB;

- BBITNIOJIHATE OTOOP KOpPHEW YpaBHEHHMM WM PELIEHUIl HEPaBEHCTB B COOTBETCTBHUM C
JIOTIOJIHUTEIIbHBIMU YCIIOBUSMH U OTPaHUYEHUSMH.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX YUEOHBIX MPEIMETOB:

- COCTABJISAITh U PEIIATh YPABHEHMsI, CUCTEMbI YPABHEHUI U HEPABEHCTBA IIPU PELICHUU
3a/1a4 Ipyrux yueOHbIX MPEIMETOB;

- HCIIONBb30BAaTh YPAaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
MIPOCTEUIINX MATEMATUUECKUX MOJIENIEH PEANIbHBIX CUTYAllni WY IPUKJIAJIHbIX 337134,

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

Dyukyuu

- OnepupoBaTh MOHATHUSAMH: 3aBUCUMOCTh BEJMYMH, (DYHKIMS, apryMEHT W 3HaueHUe
GbyHKIIMKM, 00NacTh OMpPENEeNeHUs M MHOXKECTBO 3HAUCHMH (QYHKIMH, TpapuK 3aBUCUMOCTH,
rpaduk GyHKUUHU, HYIH QYHKIHHU, IPOMEXYTKH 3HAKOMIOCTOSHCTBA, BO3pACTaHUE HA YHCIOBOM
IPOMEXKYTKE, yObIBaHHME Ha YHCIOBOM IPOMEXKYTKE, HauOoOJblllee M HaWMEHbIIee 3HaueHue
(GYHKLIMU Ha YHCIOBOM INPOMEXKYTKE, Mepuoanyeckass (QpyHKIuUs, MepHoj, YeTHas U HedeTHas

byHKIINN,



- OIIEpPUPOBATH MOHATUSAMU: CTETICHHAs, JorapudmMuyeckas 1 nokasareiabHas QyHKIUH,
TPUTOHOMETpHUECKHEe QYHKINY;

— OTIpeNIeNIATh 3HaueHUEe (PYHKIMH 10 3HAYCHHUIO apryMEHTa MPH pa3IMyHbIX crocobax
3a1aHus (PYHKIHM;

- CTPOUTH rpauKK U3yUYEHHBIX (PYHKITUH;

- ONMHCHIBATH MO TpapuKy M B MPOCTEHIIMX Ciay4asx 1o (opmylie MOBEACHHE U
cBOicTBa (PYHKLIMIA, HAXOAUTH 1O rpaduKy GyHKIKUN HAaNOONIbIINE U HAUMEHBIIINE 3HAUCHUS;

— CTpOUTH 3CKM3 Tpaduka (QYHKIUH, YJOBICTBOPSIOMIEH TNpHBEIeHHOMY Ha0Opy
ycIoBHUH (IPOMEXYTKHM BO3pacTaHUs/yObIBaHU, 3HaUCHHE (PYHKIIMH B 33AaHHOM TOUYKE, TOUKU
9KCTPEMYMOB, HYJIH QYHKIUH U T.1.);

- pelarb ypaBHEHMS, IMPOCTEUIINE CHUCTEMBbl YpaBHEHUM, MWCIOJIb3YS CBOMCTBA
byHKIMi ¥ UX rpaduKoB.

B noBcenHeBHOM KM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

— OlpeNeNiATh Mo TrpadukaM W HUCHOIB30BATh Ui PEIICHHWS NPUKIATHBIX 33134
CBOICTBa peaJbHBIX MPOLIECCOB M 3aBUCUMOCTEH (HAuOONbIINE W HAaWMEHBIINE 3HAuYCHUS,
POMEXYTKH BO3PACTaHHS U YOBIBAaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

— MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYaIUH;

-OlpeneNsaTh Mo rpadukaM MPOCTEUIINE XapaKTEPUCTUKHU IMEPUOJUYECKHX IPOLIECCOB B
OH1OJ0TUH, SKOHOMHKE, My3bIKE, pAAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOA U T.I1.)

Dnemenmol mamemamuuecko20 anaiusa

- OnepupoBarh MOHITUSAMU: TPOU3BOHAS (PYHKIIMH B TOYKE, KacaTelibHas K TpaduKy
byHKIIMH, TPOU3BOIHAS (YHKIUY;

- BBIYHCIISATh  MPOW3BOJHYIO  OJHOWICHA, MHOTOWICHA, KBAJIpPaTHOTO  KOPHS,
MIPOU3BOTHYIO CYMMBI (DYHKIIN;

- BBIUUCIISATh MPOU3BOJIHBIC 3JEMEHTAPHBIX (DYHKIMA M MX KOMOWHAIUI, HCIIOJB3YsI
CIIPaBOYHBIC MaTEPHAIIBI;

- WCCIICIOBAaTh B TIPOCTEHINUX choydasX (QYHKIHA HAa MOHOTOHHOCTH, HAaXOJUTh
HauOOJbIINE W HAWMEHBIIWE 3HA4YCHHWS (YHKIWH, CTPOUTH TpadUKH MHOTOWICHOB |
MPOCTEHIINX PallMOHANBHBIX (YHKIUI ¢ MCMOIb30BaHUEM arapaTa MaTeMaTHYeCKOro aHaIHu3a.

B moBceqHEBHOM KU3HU M NIPU H3YYCHUH JIPYTHX YICOHBIX MPEAMETOB:

- peliath MpUKIaJHbIe 3aJa4i U3 OUONOTHH, (PU3UKH, XUMUU, DIKOHOMUKU U APYTUX
MPEIMETOB, CBA3aHHBIE C UCCIEIOBAHUEM XaPAKTEPUCTUK PEealbHBIX MPOIECCOB, HAXO0XKICHUEM
HanOOJBIINX ¥ HAWMEHBIINX 3HAYCHHUA, CKOPOCTH U YCKOPEHUS | T.I1.;

- UHTEPIPETUPOBATH MOJTYUCHHBIE PE3YIbTATHI.

Teopusa eepoamnocmeit u cmamucmuKka, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMH OIHCATEIIbHBIMU XapaKTEPUCTUKAMU YHUCJIOBOro Habopa:
cpenHee apupMeTuieckoe, Meiana, HanOobIliee U HAMMEHbBIIIee 3HAUCHUS;

- OTIEpUPOBATh TOHATUSMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CIy4alHBIA BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMHU;

- BBIYHCTISTH BEPOSTHOCTU COOBITHUI HA OCHOBE TOJICUETA YHCIIa UCXOJIOB.

B noBcenHeBHOM XU3HU U MIPU U3YYEHUU JAPYTUX MPEAMETOB:

- BBIYHUCIISITH WJIM OIEHUBATH BEPOSTHOCTH COOBITHI B pealbHOM KU3HU;

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

YMETh PelIaTh HECJIOKHBIE 337ja4 Ha MMPUMEHEHHE 3aKOHA OOJIBIIUX YHUCET B COIMOJIOTHH,
CTpaxOBaHHH, 3/IPABOOXPAHEHHH, O0eCleYeHHH OE30MACHOCTH HACEICHHS B UpPE3BBIUANHBIX
CUTYAITUIX

I'eomempus



- OnepupoBaTh MOHATUSAMHU: TOYKa, MpsMas, IJIOCKOCTh B  IPOCTPAHCTBE,
HapajyIeIbHOCTh U MEPIEHAUKYISIPHOCTh MPSAMBIX U IUNIOCKOCTEHH;

— MPUMEHSTH ISl pEIIeHUs 33a]a4 TeoMeTpuyeckie (akThl, €CIH YCIOBUS IPUMEHEHUS
3aJaHbl B IBHOU (opme;

- pemiaTh 3aJaud Ha HAXOXXICHHWE TI€OMETPUUYECKUX BEIMYMH 10 o0pas3laMm Win
JIrOpUTMaM;

— nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM YHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH C€YEHUSI MHOTOT DAHHUKOB;

- U3BJIEKaTh, HHTEPIIPETUPOBATh U NPe0Opa30BbIBaTh HHPOPMALIUIO O T€OMETPUUYECKUX
¢burypax, IpeAcTaBICHHYIO Ha YepTexkax;

— OPUMEHSATh TeoMeTpuYecKkne (akThl Ul  pelieHus 3anad, B TOM  YHCIe
IIPEII0JIaratoliuX HECKOJIBKO I1aroB pelIeHHUS;

- OIMCHIBATh B3aUMHOE PACIOI0KEHUE MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

— (bopMyIHpOBaTH CBOWCTBA U MIPU3HAKH (DUTYD;

- JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS;

- BJIQJIETh CTAaHIAPTHOM KiaccuUKanuel NpOCTPAHCTBEHHBIX GUryp (MHpaMuibl,
IIPU3MBI, ApAJUIETICIUIIE Ib);

- HaXo/JUTh 00BbEMBI U IJIOIIAM MOBEPXHOCTEH reOMETPUYECKUX Tell ¢ IPUMEHEHUEM
dopmyu;

- BBIUUCIISTh PACCTOSIHUSI U YTIJIbl B IPOCTPAHCTBE.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX [IPEIMETOB:

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

Bexmopul u koopounamul 6 npocmpancmee

- OnepupoBarh NOHATUIMH JEKAPTOBbI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXKIYy BEKTOPAMH, CKaJISPHOE
MIPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPDI;

- HaXOJUTh PACCTOSHUE MEXKIYy ABYMs TOUYKAMH, CYMMY BEKTOPOB U IPOU3BEJIECHUE
BEKTOPA Ha YHUCJIO, YTOJI MEXY BEKTOPaMH, CKAISIPHOE IPOU3BEACHNE, PACKIIABIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- peaTh MpocTetine 3aJauu BBEIEHUEM BEKTOPHOTo Oa3uca.

q)OprI U METOIbI ONCHUBAHUA

B pesynprate arrecranuu 1o y4yeOHOW JAMCHUIUIMHE OCYILIECTBISETCS KOMILIEKCHAs
IIPOBEPKA CIECYIOIUX 3HAHUN U YMEHUM:

OueHKa 3a npakmudeckoe 3ansimue

OneHKa «OTIAWYHO» CTAaBUTCS B TOM CIIy4ae, €CIU: HM3JI0KEHHE TOTYyYEHHBIX 3HAHUN B
NUCbMEHHOW (opMe TIOTHOE, B COOTBETCTBHM C TpPEOOBaHHSAMH Yy4eOHOW MPOrpaMMBI;
000CHOBAaHHOCTh  JACUCTBUU, (GOPMYIMPOBKAa BBIBOJOB W OOOOIICHWI; MPaBHIBHOCTH
MOJTYYEHHBIX PE3YNIbTATOB, OTCYTCTBHE BBIUMCIMTEIBHBIX OMIMOOK; OpraHu3aIus cOOCTBEHHOMN
JEATETLHOCTH, CaMOCTOATEIIbHOE TPUMEHEHHE 3HAaHWM B TPAKTHYECKON JEATEIHHOCTH,
BBITIOJIHEHHE 3aJJaHUI KaK BOCIPOU3BOIAIIET0, TAK U TBOPUYECKOTO XapaKTepa;

O1eHKa «XOpOII0» CTABUTCS, €CIIM M3JI0’KEHHE TIOJYYCHHBIX 3HAaHUN B MUCbMEHHOU (hopme
MOJIHOE, B COOTBETCTBUU C TpeOOBaHMUSIMH Yy4eOHOU mporpamMmbl; 000OCHOBAHHOCTH JIEWUCTBUH,
HETOYHOCTh B  (OPMYJTUPOBKE BBHIBOJOB; JIOMYCKAIOTCS OTACIbHBIE HE3HAYUTEIIHHBIC



BBIYUCIUTENbHBIC OMIMOKU; B OpraHU3allMy MPAKTUYECKON M CaMOCTOSTENbHOU JAEATEIbHOCTH
BO3MO>KHA HEOOJIbIIIast MOMOLIb MPENo1aBaTes;

OrneHka «yJ0BJIETBOPUTEIBHOY» CTABUTCS, €CIU U3JI0KEHUE TIOJyYEHHBIX 3HAHUN HEINOJIHOE,
OJIHAKO JTO HE TMPENSATCTBYET OCBOEHHUIO IOCIEAYIOUIEr0 MPOrpaMMHOIO MaTepuala;
JIOITYCKAIOTCS OT/AEIbHbIE CYIIECTBEHHBIE OITMOKH, UCIIPABIISEMbIE C IOMOIIBIO MPETIOAaBATES;
UMEIOTCS 3aTPyJHEHUS IPU 0O0OCHOBAHUH JIEUCTBUH U (POPMYIHPOBKE BHIBOJOB; HEAOCTATOUHAS
CaMOCTOSITEIBHOCTb B IPAKTHMUECKOM  JAEATEIbHOCTM W BBINOJIHEHMM  3aJaHuil
BOCIPOU3BOJISIIIETO XapaKkTepa;

OneHka «HEYA0BIETBOPUTEIBHO» CTABUTCS B TOM Cllydae, U3JI0KEHHE yueOHOro Marepuana
HEeMNoJiHOe, OeCCHUCTEeMHOEe; HMMEIOTCS CYIIECTBEHHbIE OMIMOKH, KOTOpbIE Y4Yalluics HE B
COCTOSIHUU UCIIPABUTh Ja’K€ C IIOMOIIbIO NPENOJABATEINS; HEYMEHNE POU3BOAUTH IPOCTEHUIINE
orepaluy CHHTE3a U aHajIn3a, ejaTh 0000IIEHUS U BBIBO/IbI, OPraHU30BbIBATh MPAKTUYECKYIO U
CaMOCTOSITENIbHYIO 1EATEIBbHOCTD;

Oyenxa ymenutl peutams 3a0a4u

Onenka "OTIMYHO" CTAaBUTCS B TOM CIIydae, €CIU: B JOTHYECKOM PacCyKICHUH U pEelICHUN
HeT OMIMOOK, 3a/1a4a pelIeHa paloHaIbHBIM CIIOCOO0M;

OneHka «XOpOIIO» CTaBUTCS, €CIM B JIOTHYECKOM pPACCYKICHHH U pEIICHUH HET
CYIIECTBEHHBIX OIIMOOK, HO 3aJaya pelleHa HepaluOHAIBHBIM CIIOCOOOM WM JOMYILEHO HE
0oJiee ABYX HECYIIECTBEHHBIX OIMIMOOK;

OneHka «yJOBJIETBOPUTEIbHO» CTABUTCS, €CIM B JIOTMYECKOM pPAcCYKIEHUHU HeT
CYIIECTBEHHBIX OIIMNOOK, HO JOMYIIECHA CYIIECTBEHHAS OIMOKAa B MAaTEMaTHIECKUX pacuérax;

OrneHka «HEyJOBJIETBOPUTEIBHO» CTABUTCS B TOM Clly4yae, €CIM MMEIOTCS CYIIECTBEHHbIE
OIIMOKH B JJOTMYECKOM PACCYKIICHUH U B PEIICHUH;

Oyenxa 3a ycmmubwiii omeem

OueHka "0TIMYHO" CTaBUTCS B TOM CIIy4ae, €CJIM: MOJIHO PACKPBITO COAEpKaHUE MaTepuana
B 00bEME MPETyCMOTPEHHOM IPOTrpaMMONl M YYEOHHKOM; H3JIOKEH MaTepHall TPaMOTHBIM
A3bIKOM B OINpPEACIICHHOW  JIOTMYECKOM  MOCIEAOBATEIbHOCTH, TOYHO  HCMOJb3Ys
MaTEMaTUYECKYI0 TEPMHUHOJIOTHIO W CUMBOJIUKY; TPABUJIHHO BBITIOJHEHBI PUCYHKH, YEPTEXKH,
rpaduky, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUECKUE
MOJIOKEHUS KOHKPETHBIMU TpPUMEPAMH; TPOJEMOHCTPUPOBAHO YCBOCHHME paHEe H3YYCHHBIX
COMYTCTBYIOIIUX BOMPOCOB, C(HOPMHUPOBAHHOCT, W YCTOMYMBOCTH HCHOJB3YEMBIX TMpHU
00paboTKe YMEHHMM U HAaBBIKOB; OTBETHI CAMOCTOSITEIBHO 0€3 HaBOISIIMX BOIPOCOB

IpernojaBaresis; BO3MOXKHBI OJIHA — JIBE HETOYHOCTH IPU OCBELICHHMM BTOPOCTEIEHHBIX
BOIPOCOB WJIM B BBIKJIQJKaX, KOTOpbIE OOy4YalOIIMHCA JIETKO HCHpPaBUI MO 3aMEYaHHIO
IpenoaaBaTes;

OrneHKa «XOPOI0» CTABUTCS, €CIU: OTBET YIOBJIETBOPSECT B OCHOBHOM TPeOOBaHMSIM Ha
OIIEHKY "OTIWYHO", HO MHpHU ITOM HUMEET OAWH W3 HEIOCTAaTKOB: B M3JI0KEHUU JIOMYIIECHbI
HeOoJbIIe MPOOEIThl, HE HCKA3UBIIHE MATEMATHIECKOE COIEpKAHNE OTBETA; MTOMYIIEHbBI OJIUH —
JIBa HEJI0YeTa MPHU OCBEIIEHUH OCHOBHOT'O COJIEP>KaHUSI OTBETA, UCIPABJICHHBIE MO 3aMEYaHUIO
MpEnoiaBaTesnis;, JOMyIIEeHbl OIMOKa wWin OoJjiee JABYX HEJAOYETOB TMPU OCBEIIEHUU
BTOPOCTENEHHBIX BONPOCOB WM BBIKJIAJKAX, JIETKO HCIPABIEHHBIE IO 3aMEYaHHIO
MIPETNo/1aBaTels;

OLeHKa «yJOBJIETBOPUTEIBHO» CTABUTCS, €CIU: HETOJHO U HEMOCIEA0BATEIbHO PACKPBITO
coJIepKaHue MaTepualia, HO TOKa3aHo oO0Iee MOHMMaHWE BOMpPOCa U MPOJEMOHCTPUPOBAHBI
YMEHUs, JOCTATOYHBIE IJisl JalIbHEHIIEro yCBOCHHS MaTepHalia; UMENIHCh 3aTpyJHEHUS WIIU
JIOTYIIEHBI OIUOKH B OTPEICIICHUH TTOHITHH, HCTIOIB30BaHIUN MAaTEMATHIECKON TEPMHUHOJIOTHH,
yepTekax, BBIKJIAJKaX, MCIOPAaBICHHBbIE TIOCIE  HECKOJIbKMX  HABOJAILIMX  BOIPOCOB



npernojaBaTess; oOydJarouuiics He CIpaBWIICA C NPUMEHEHHE TEOPUH B HOBOM CHUTyallud NpHU
BBIMIOJTHEHUHM TPAKTUYECKOTO 3a/laHvs, HO BBIMOJHWI 33JaHUS O00s3aTEJILHOTO yPOBHS
CJI0HOCTH 10 JAHHOW TEME; IPY 3HAHUU TEOPETUYECKOT0 MaTepHalla BbIsIBJIEHA HEJOCTaTOUHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HaBBIKOB

OneHka «HEyJIOBJIETBOPUTEIBHO» CTAaBUTCS B TOM Ciydae, €CIU HE PAcKpbITO OCHOBHOE
coJlepkaHue ydueOHOro marepuana; oOHapyXeHO HE3HaHHE WM HETOHUMaHHe OOibIled WU
HanOoJiee BaKHOM YacTH y4eOHOro MaTepHuasa; JOMYLICHb! OIIHMOKH B ONpPEAeIICHUH MOHSATHIA,
IIPU UCIOJIb30BAaHUU MAaTEMaTUYECKOW TEPMUHOJIOTHH, B PUCYHKAX, YepTeKax WU rpadukax, B
BBIKJIa/IKaX, KOTOPbIE HE UCIIPABJICHBI 10CJIE HECKOIBKUX HABOSILUX BOIIPOCAX MPENOaBaTeNs.



KoHTpo/IbHO — 011eHOYHBbIE CPeICTBA
1 cemectp

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

Ipaxmuyeckas paboma Ne 1. «/leticmeusi ¢ ekmopamuy
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 cyMMy BEKTOPOB, MOJIb3YSCh MPABHIIOM MHOTOYTOJIbHUKA
Haiinure cymmy BEKTOPOB, I1OJIB3YACH IPABUIIOM IapAJLICIICIIUIIEAA

2

3

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

5 Han pom6 ABCD, cropona koroporo paBHa 5 cm, a nuaroHanb 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 Toukamu A u B, ecnmu 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 KOOpJMHATHI 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, HaliuTe 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 MPOU3BEIACHHMS:

4\/6+@-4\/6—@ .

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

Ipaxmuueckas paboma Ne 4. « Ceoticmea n02apu@mosy

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, KOCUHYCca U maH2enca yauay




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.  YIpOCTHTH JI0 YHCIOBOTO 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) Vka3ath 00J1aCTh ONpPECICHHIS U MHOKECTBO 3HAYCHUH (DYHKIIUH.
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 . 18 4. 2\73  r3)\?
6. CpaBuure uncna: a) 5,6 *u 567>; 0) (1;) ul; B) (5) u (5) .

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

8. Cpasuutb log;31 n logs30,9.
9. Cpasnuts ¢ HyneM ucio log, 3.

IIpakmuuecxas paboma Nel0 « Tpueonomempuueckue gyHxkyuuy

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



[

2X
2sinx -1

y=2sin*x y=SinX+X y:Xz+1+C%y=c05x—1

y=sinx+tgx V= y =~/COsX y =~/sinx

2. Haifti MHO>k€CTBO 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. BoisscHUTD, SIBIISICTCS JIM TaHHAsS (PYHKIUS YETHOW UITM HEYETHOM:
y=sinx—x* y=x>-sinx y=(1-cos’x) y =sin’x

1-cosx

1+ cosx

y=x2+C0sX ¥ =COSTX y =2c0s’X+5y =

4. Tloctpoiite rpadux GyHKIUH:

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

YpaBHeHUs] M HEPABEHCTBA

Ipakmuuyeckas paboma Ne 11. « UppayuonanvHule ypagueHus»

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 x4l
2. VYkazartb IMPOMCEIKYTOK, KOTOPOMY IMPUHAJICIKUT KOPCHb ypaBHCHI/IH: 3 ° 3 = l

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 L‘l
62 _(Ej +36 2 =246
8. VYka3zatb MMPOMEXKYTOK, KOTOpOMY NPUHAICIKUT KOpEHb YpaBHCHUS .
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

Ipakmuueckas paboma Ne 13 «Jloeapugpmuueckue ypagnenus u HepageHcmeay

Pemmre ypaBHeHus:

1
1. |09(7_x)5 2_§ =0

2. log,x+log, 9=3



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

" X logs X :Elog514

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

X—3
7. |g(X2—3X)—|gK:O

log,—log, y =0
log,+log, y=1

Pemnts cucremy ypaBHEHUN: {

Hpaxmuueckas paboma Ne 14. «[Ipocmetiwiue mpuconomempuieckue ypagHeHusy

1. Beruuciure:

—

9 4
arccos “‘? ATCCOS [ _ 1_] 2 arccos 1 + 3 arccos0.

o

2
arcsin(~1). 2arcsin [ e ] - g arcsin 0,

b

2.  Pemmte ypaBHEHHE:
1 1
cos X = 0,7; cosg =0; 2cos2x =+/2; Ecosf =2

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

tgx=5; tg4x=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 pa3a0KeHHEM Ha MHOKUTEIHY

1. IlpuBeaure ypaBHEHHUE K KBaJPpaTHOMY OTHOCUTEIHHO OJTHON M3 TPUTOHOMETPHUECKUX
(GyHKUUH 1 HAlTH €ro KOpHHU:

2y =1.

2sin®?x + sinx -3=0.

sin



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
DJieMeHThl MATEMATHYECKOI0 AaHAIH3a

Ipaxmuyeckas paboma Ne 11 « Boiuucienue npouzso0HbIx»

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.
X" tgx |g X COSX 1 arccosx
24/x
19. 20. 21. 22. 23. 24.
1 1 1 4+ | 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
3

5
=Jx; y=4x"4+3; y=6Jx+4; y=3x+—r;
y ’ y 1 y + ’ y 2 ’X’ y X4



4 2
y:#;} y=x" y=——¢ ==LL;Y=?7‘

e Y x3 X
4, Brruucnure npousBoaHy0 QyHKIUN:
y 2x—3
a =
) 3-2x
y 4
b =T
: (5-2x)’
y 1
C —_— —
) 5—-2xX
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

2 . )
4, Hana ¢pyHKIUSA f (X)Z 5+4x —3x°. Haiigure KOOpJIUHATHl TOUKH €€ rpaduka, B
KOTOPOH YII0BOM KO3(PGUIIMEHT KacaTeIbHOU K HEMY PaBeH -5.
5. K dynxumn Y =2 SIN X+3COS X nposesensi kacatesube B TOUKax ¢ aGCIiccamn
1 U X, = —— . SIBIAIOTCA JIM OTU KacaTebHbIE NapajlyIebHBIMU IPAMBIMA’
2

2



2
6. Haiigute yronm Mexmy KacaTelbHOM K rpaduky (yHKLIUH f (X) =X" —2X+9
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 B moment Bpemenn 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. KacarenpHasg Kk rpaguky QyHKIMHU y=(x—1) X mapamtenbHa ocuOx, HO HE
CoBIaaaeT ¢ Hel. HalinuTe KoopAMHATHI TOUKU KacaHUs.

a

0

B

r

[

1.4
3’27
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Ipakmuyeckas paboma Ne 19 «Hccnedosanue gpyHkyuu ¢ nomoussbo npou3so0HOLL.

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 «Bvluucnenue unmezpanosy
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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

Ipaxmuueckasn paboma Ne 22 « Bviuucnenue niowaoeii ¢ ROMOWbIO UHMESPALIO8»

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

Ipaxmuueckas paboma Ne 23 «Ilepecmarno6xu, pasmewjerus u CO4emanuusiny
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 «Beposmuocmoy

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 Ttexnumueckoir maboparopum wuMeeTcs 6 THUPPOBBIX W 4 aAHAIOTOBBIX MPHOOpA.
BeposiTHOCTh Oommbku u3mepenus Uit mudposoro mpubopa pasna 0,95, ans ananoroso - 0,8.



W3mepenue MpoBOAUTCS CIIydailHO BBIOpaHHBIM npuOopoM. HaiiTu BepoATHOCTH OIMIMOOYHOTO
U3MEpEHNSI.

HpﬂMble H IIJIOCKOCTHU B MIPOCTPAHCTBE.

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 em, 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 =5wm, 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 pe6pax AB u AD mupamunsr MABCD 3amanbl COOTBETCTBEHHO TOYKH P 1 Q —
cepeauHbl 3TUX pedep, a Touka R nexur Ha peOpe MC . IlocTpouTh ceueHue nupamMuibl
IJIOCKOCTBIO, Tpoxoasdie yepe3 Touku P, Q u R.

3. [Toctpouts ceuenne Terpadapa ABCD miockocTsio, mpoxoasiieit yepe3 Touku K, L
N, xotopsle nexar Ha ero pebpax. (IIpm sTomM mocTpoeHue MOIKHO MPOXOAUTH «BHYTPU
MHOTOTPaHHHUKA)

Ipaxmuyeckas paboma Ne27 «IlepneHOuxyasipHoCms nPIMbLX U NIOCKOCHEU»
1.Touka O — neHTp KBaapara co CTOpoHo# 4 cM; OS — 0Tpe30K, NEPIEHAUKYIAPHBIN K
MJIOCKOCTH KBaJipaTa v paBHbIN 2 cM. Haiitu paccTosiHue OT TOUKU S 710 TOUKHU A.
2. Haknonnas AB nepecekaet minockocTs P B Touke C; KOHIIBI €70 OTCTOAT OT IJIOCKOCTH HA
paccrosinuu 5 cM u 3 cMm, AC=7 cm, CB=4 cm. Haliaure JuiMHy NPOEKIMY HaKJIIOHHOW Ha
IJIOCKOCTBIO.
3. I3 TOUKHM K MIIOCKOCTHU MPOBEACHBI IBE HaKJIOHHBIE. HaliiuTe AIMHBI HAaKJIOHHBIX, €CIIA OJIHA
U3 HUX Ha 26 cM OoJblle Ipyroil, a MpoeKIMK HaKJIOHHBIX paBHbI 12 cM 1 40 cMm.
4. HaiinuTe paccTosiHuE OT cepeuHbl 0Tpe3ka AB 10 miiockocTH, He mepeceKaroeil 3T0T
OTPE30K, €CIIU PACCTOSIHUE OT TOUeK A U B 710 mimockocTu paBHel 3,2 ¢cM U 5,3 cM.

MHOI‘OFpaHHl/IKH H KpyIJIbI€ T€J1Aa

Ipaxmuuecxas paboma Ne 28 «Ilpuzmar

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,
OMKMCAHHOM OKOJIO IMIMHIPA, paguyc ocHoBaHus KoToporo paBeH 0,03, a BoicoTa paBHa 1.

3aoaua 6.
OcHoBaHHE TUpaMUAbl — IPSIMOYTOJBHUK CO CTOPOHAMHM 6 M M 8 M, a BBICOTa NTUPaMUJbl 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 oiHOrO OCHOBaHUs 8 M. OnpenenuTe CTOPOHY APYroro OCHOBAHMSL.

Ilpaxmuueckasn paboma Ne 29 «Ilupamuoar

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
pebpo 4 nm. Haiinure BbicOTy nUpamMubl.

5. OcHOBaHHE TUPAMUIBI — MPSMOYTOJIBHUK CO CTOPOHAMU 6 M M 8§ M, a BBICOTa IMUPAMU/IBI
paBHa TIOJIOBUHE UArOHAIA OCHOBaHWs. Haitnure 00bEM mupaMuisl.

6. B mpaBuibHON yced€HHON 4eThIPEXYroibHOM nmupamuae 06béM pasen 430 cm3, BbICOTa paBHA
10 M u cTopoHa oJiHOTO OCHOBaHUS 8 M. ONpeaenuTe CTOPOHY APYrOoro OCHOBAHUS.

IIpakmuuecxas paboma Ne 30 «L{ununop»

1. [Tnomane GOKOBOIM MOBEPXHOCTH LUIWHApA paBHA 45 , a AWMAMETp OCHOBAHUS 3.
Haiinure BICOTY IMIIMHAPA.

2. JlnmrHa OKPY>KHOCTH OCHOBaHUSI IUIUHApPA paBHa 1. [Tmomans 60KOBOM MOBEPXHOCTH
paBHa 13. Halingute BbICOTY IMIIMHApA.

3. Paamyc ocHoBaHWs IMIMHJIpPA paBeH 3, BeIcOTa paBHa 6. Haiiaure miomnaas 60KOBOI
MOBEPXHOCTH LIWINHAPA, AECICHHYIO 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 ceueHHe IWIMHIpa — KBaJparT, IuMaroHanab KBajapaTra paBHa . Haiinute o0béM
LWIMHIpA. 2 8

7. BeicoTa unmHApa Ha 2 MEeHbIIIE paguyca ocHoBaHus. 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 miIoMaad OCHOBaHUH.
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B paBrnoOenpennom tpeyronsauke ABC AB = BC = 10, AC = 12. TpeyroiabHUK Bpamaercs
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?

Kaxkoil BekTOp Ha3bIBa€TCsl HYJIEBBIM 7
Kaxoit BekTop Ha3bIBaeTCsl €AMHUIHBIM?

10 JIBa orpeneneHus CKaJIIpHOTO MPOU3BEACHUSI BEKTOPOB.

11. Yemy paBen kocuHyc yria MexKI1y 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 1IJI1 MHOXKCECTBa

HATypaJbHBIX qucen?

. Kakue uncna BxomsaT B MHOXecTBO 1enbix uncen? Kakoe o003HaueHHE MPUHSATO I STOTO

MHOXecTBa?

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

o0o3Haygaercs?

. [lepeuncnure OCHOBHBIE 3aKOHBI JICUCTBUIN HaJ palluOHATILHBIMH YHCIAMHU.

. Kakue oObIKHOBEHHBIE IPOOH 0OpaIatoTCsl B KOHEUHBIE JECSITHUHBIE?

. Kakue 0ObIKHOBEHHBIE IPOOU BBHIPAKAIOTCS TOJIBKO MPUOIMKEHHBIMU JIECATUIHBIMU?

. Kakue necsatuunbie 1poOu Ha3bIBarOTCS OECKOHEYHBIMU MEPUOTUYECKUMU?

. Uto Ha3bIBaeTCs MEPUOOM OECKOHEUHON MEPHOUIECKON AECITUIHON qpoou?

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

3aMnMChIBAIOTCA?
. Kak 3anuceiBaroTcsi 11enple 4ncia U KOHEYHbIE JIeCATHYHBIE JPOOM B BHJIE OECKOHEUHBIX
NePUOANYECKUX Apo0ei?
JIrobass nmu OeckoHeuHas MepHOJMYEcKas AeCATHYHas JpoOb SBISETCS PalMOHAIBHBIM
quCIOM?
Kak 00paTuTh YUCTYIO MEPHOJHUECKYIO JECATUYHYIO IpOOb B OOBIKHOBEHHYIO?
Kak 00patuTh cMemaHHy0 NepUOINYECKYIO IECATUUHYIO Jp0Ob B OOBIKHOBEHHYIO?
Kakoe uckimouenue npencrabiser codoi OECKOHEUHas epHoAnYecKas JIecsITUYHast 1po0b C
nepuoaom 9?
Kakne umcrna Ha3pIBalOTCS MPPALMOHATIBHBIMM M Kak O00O3HA4aeTcss MHOXKECTBO
VPPALMOHAIBHBIX YuCcen?
Kakue uncna Ha3pIBalOTCS IEHCTBUTEIBHBIMH U KAKO€ Il HUX BBEEHO 0003HaueHue?
Yr1o nognMaeTrcs 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
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Kaxkue nanpaBneHus moBOpOTa EAMHUYHOTO Pauyca U3BECTHBI?
B kakux equHHUIIAX U3MEpSIETCs Yol MOBOPOTAa EAUHUYHOTO paguyca’?

Uro takoe yroxn B onuH paauan? CKOJIBKO MPUOIU3UTEIHHO TPAJYyCOB COACPKUT yrod B 1

paaua ?

CdopmynupoBarh npaBuia MepeBoJa U3 TpagyCHOW Mephl yria B paJHaHHYI0 Mepy H

Hao000poT.
Omnpenenenre OCHOBHBIX TPUTOHOMETPUYECKUX (PYHKITHIA.
Yto sSBIISETCSA apryMEHTOM JUIS BCEX TPUTOHOMETPHUYECKUX (PyHKIMIA?
OT yero 3aBUCUT 3HaUCHHE TPUTOHOMETPUUYECKUX (PYHKIIUH
[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 KoOpAMHATHI BEpUIMHBI TapadoIbl?

Ot yero 3aBHCHUT HarpaBlieHHE BeTBell nmapadosibl?

[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 3KkCTpeMyMBl CUHYCa, KOCUHYCA, TAHI€HCA, KOTaHT€HCa.

Kakast ¢pyHKIMs Ha3pIBaeTCs MOKA3aTeILHON?

KakoBa o65acTb onpeneneHus noka3arenbHol GyHKun?

Kakumu cBoMicTBaAMU MOKET 00J1a1aTh (PyHKITHS?

JaiiTe onpenenenre Bo3pacTaromiei, yobiBaromen GyHKIUY.

[Tpu xakoM ycii0BUM NOKa3aTelbHas (QyHKIUS SBIsSETCS YObIBarOIEen ?
CgoiicTBa norapudmuueckoit GpyHKuuu 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?

Kaxk na3piBaeTcs orneparus HaX0X/I€HUS CTETICHENH?

Yro Takoe jgorapupm?

[lepeuncnuTe OCHOBHBIE CBOMCTBA JIOTApU(PMOB.

Kak Ha3piBaeTcs omeparusi Hax0JIeHus JorapupmMon?
HazoBurte meToabl penieHns MOKa3aTelbHbIX YPABHEHHI
Ha3zoBute otiinune cTporo 1 HECTPOroro HEPaABEHCTB
Kakoe ypaBHeHUE Ha3bIBAETCS MOKA3aTEIbHBIM?
CriocoObI penieHus MoKa3aTelbHbIX YPaBHEHUI?
Croco0sI penieHus oKa3aTeIbHbIX HEPABEHCTB?
Crnioco0slI pernieHus JorapupMUIecKux HEpaBEHCTB U YpaBHEHHI?
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11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
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10.
11.
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2 cemecTp
DJieMeHThI MAaTEMATHYECKOr0 aHAJIH3a

Urto Ha3bIBaeTCs MPUPALIEHUEM apryMeHTa?

Uro Ha3pIBaeTCA MpHUpanieHneM QyHKINUN B TOUKE X,?

Kakas ¢pyHKIMs Ha3pIBaeTCsl HEMIPEPBHIBHOM B TOUKE?

B kakoMm ciyuyae B JaHHOM TOYKe (DYHKIMS TEPIHUT pa3phbiB?

Jaiite onpenenenre Npou3BOIHON (HYHKIIUU B TOUKE.

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

ChopmynupyiiTe HeOOX0IMMOE YCIOBUE CYILIECTBOBAHUS MPOU3BOJHON (PYHKIIUHU B TOUKE?

Kakyro ¢pynknuio Ha3pIBarOT auddhepeHmpyeMon B ToUKe?

Uro naspiBaercs auddeperunpoanuem?

HazoBuTe mo mopsaky Bce oOmepanuu, KOTOpbIE CIEIyeT MPOU3BECTH MPHU BHIUUCICHUU
IIPOU3BOHOM I10 OIPEIEICHUIO

Kak Haxonutcst mpousBoaHast cnoxkHoit Gpynkuuu h(x) = g (f(x))?

Uro xapakTepusyeT Ipou3BOHasi PYHKIIUU B TOUKeE?

YpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU.

HazoBure reomerpruyeckuii CMbICI IPOU3BOAHON PYHKIINH.

CdopmynupyiiTe aaroputM HUCCIEJOBaHUS HEMPEepPhIBHOW (YHKIIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI.

UccnenoBanne QyHKIMHM HA MOHOTOHHOCTb.

Touku skcTpeMyma QYHKIIMH U UX OTBICKaHUE.

Yrto Ha3bIBaeTCs MEPBOOOPA3HON?

Kaxk ynTaercst OCHOBHOE CBOMCTBO MEPBOOOPA3HOI?

Kak MOXHO BBIYHUCIUTH IJIOMIAAb KPUBOJIMHEHHOMN Tpaneuy npu moMoIly uHTerpana’?

Uto Takoe onpeaeaeHHbli HHTErpan?

KaxoBa ¢popmyna HeroTona-JleliOnuna?

KakoBbI OCHOBHBIE CBOMCTBA ONMPEAEICHHOTO HHTETpaia?

Kaxk npoBoauTcs 3aMeHa NEPEMEHHON B OIIPEAECIEHHOM HHTETpase?

KakoBa ¢popmynia HHTErpupoOBaHUsI IO YACTSM B OIPEAECICHHOM UHTerpaie?

Kak BbruncnsaroTcs miomanu ¢puryp?

Kak BrruncnseTcs npoiIeHHbIH MyTh IPU OMOIIM ONPEAEIIEHHOTO HHTeTpaa?

Kak Bbruncnsgercst o0beM nNoTpedaeHHOMN 3IeKTPOIHEPruu?

UTo Takoe HECOOCTBEHHBIN HUHTErpa’?

CraTucTuKa u TEOPUA BCPOHTHOCTeﬁ, KOMﬁHHaTOpI/IKa

Uemy paBHO KOJIMYECTBO MEPECTAHOBOK U3 NPA3INYHbBIX 3JIEMEHTOB?

YeMy paBHO KOJMYECTBO Pa3MEIIEHUH W3 NPaA3IUYHBIX JIEMEHTOB IO MAJIEMEHTOB B
KaXI0M?

YeMy paBHO KOJIMYECTBO COUETAHUM U3 NPA3IMUHBIX DJIEMEHTOB 110 MAJIEMEHTOB B Ka)KJI0OM?
Yem pa3menieHus OTINYAEeTCs OT COUETAHUM?

[TepecTanoBKu OJMKe pa3MEIICHUSAM WU COUETaHUSIM?

Yero Bcerna 0oJipliie U3 OJHOTO M TOTO XK€ YHCIIAa 3JIEMEHTOB — COYETaHHM, pa3MelleHuil
WJIH NIEPECTaHOBOK?

['eHepasibHast COBOKYITHOCTb U BHIOOpKA.

CraTHcTH4ecKoe pacrpe/ielIeHue BHIOOPKH.

[Tonuron u rucrorpamma.

Cratuctuyeckye XxapakTepUCTUKN BapHALIMOHHBIX PSIOB.

OneHky reHepaibHON COBOKYITHOCTH IO BBIOOPKE.

JlononHuTENBHBIE XapaKTEPUCTUKY BAPUALIMOHHOTO pAJa.



13. IloHsATHE O POBEPKE CTATUCTUYECKUX TUIIOTES.
IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

1. CdopmynupyiiTe TepBble TpH aKCUOMBI cTepeomeTpuu. CHopMynHpyHTe U JTOKAKUTE

CJIEJICTBUS U3 aKCHOM

Cdopmynupyiite onpeaeneHne napauieIbHbIX TPSIMOM U MIIOCKOCTH.

3. Cdopmynupyiite U JOKaXXUTE TEOPEMY, BHIPAKAIOILYIO IPU3HAK MApaUIeTbHOCTH MPSMON U
IJIOCKOCTH

4. Cdopmynupyiite onpeziesieHne CKPeInBaOIUXCsl PSMBIX.

CdopmynupyiiTe onpeaeneHne napauiedIbHbIX TUIOCKOCTEH.

6. CKoIbKO MJIOCKOCTEH 3aat0T JIBE MepeceKaroImecs npsmbie?

N

o

MHororpaHHUKH U KpYyIJjble Tejaa

YTo Ha3bIBACTCSI MHOTOIPAHHUKOM?

Uro Ha3pIBaeTCS MPU3MOIL?

YTo Ha3bIBACTCS MPSIMOYTOJIEHBIM Mapaieenune10M?

Kak BbIuucIsieTcs miomna s MOBEpXHOCTH U 00bEM Hapaiienenunesaa?
Kaxk Bprncisiercs miomnaas moBepXHOCTH U 00beM IPU3MBI?

UTto Ha3bIBaCTCS MUPAMUION ?

Kaxk Berancisiercs 00beM | IUIONa (b MOBEPXHOCTH MUPAMHIBI?

UYro Ha3bIBACTCS LIMIMHAPOM?

Kaxk BerancnsieTcs 00beM | IUIOma s MOBEPXHOCTH IMITHH/PA?

CoNoOA~WNE

HUcrtopuss maTtemMaTuku. MeToabl MATEMATHKH

1. Ucropus maTeMaTUKH.
2. MeToabl MaTEMAaTUKNA

Yucia v BbIpaKeHHs
OrnpocHslii auct 1
*  OmnpocHsiii guct 1
Bomnpocsr:
1. Buapl uncen, kak 0003HAYar0T MHOXKECTBO 3TUX YHCEN?
2. Bunel ypaBHeHuli(Ha3BaHUe U OOIINIA BU)
3. Buasl npobeii(Ha3zBaHue U IpuMep)

*  OnpocHbli JUCT 2
Bompocsr:
1. Bunpl kopHei(pumepsb)
2. CBoiicTBa KOpHEH
3. CBolicTBa CTEICHEN
*  OmnpocHsblii ucT 3
Bomnpocsr:
1. Onpenenenue norapudma
2. Bunpl norapugmosn
3. CBoiicTBa norapudmon

OCHOBBI TPUTOHOMETPHH

*  Omnpocubiii 1ucT 4



Bompocsr:

1. Onpenenenne eMMHUIHON OKPYKHOCTH

2. OmnpeneneHue cuHyca, KOCUHYCa, TAHI€HCa U KOTaHI'eHca
3. 3aBUCUMOCTb MEXy CHHYCOM, KOCUHYCOM U TAHI'€HCOM

JJeMeHThI MATEeMAaTHYeCKOI0 aHAJIN3a

OnpocHbIN JUCT 5
Bompocstr:
1. OnpeneneHue Nporu3BOAHON (PYHKITUH
2. ®opmyna 1ist HAXO0XKACHUS IPOU3BOJIHON Yepe3 mpeies
3. [IpaBuiia HaX0XA€HUS TPOU3BOTHBIX

HNHuTerpasn v ero npuMeHeHue

OnpocHblii TUCT 6
Bomnpocsr:
1. Onpenenenue nepBoodOpazHoi GyHKITNH
2. [IpaBuia nHTErpupOBaAHUS
3. ®opmyna Herorona — JleltoHuia

CraTucTuka ¥ TeopHus BepOATHOCTEH, KOMOMHATOPHKA

OnpocHbliii 1UCT 7
Bompockr:
1. [loHsITHE BEPOSITHOCTH CIy4aliHONW BETMYHUHBI
2. Kitaccuueckoe onpezesieHue BEposTHOCTU
3. Marematuueckoe 0XKHMIaHue U TUCIIEPCHs] TUCKPETHOM CIIydailHOM BETMYHHBI.



OueHnouHble MaTepuaJabl arrecTanuu no aucuuniaude [1/1.1 Marematuka
JuddepeHupoBaHHBIN 3a4eT

1. Ilepeuens Bonmpocos k nuddepenunposanHomy 3adery no aucuunianxe I1J1.1
Maremaruka

1.1 IIpumepHbIE BOIIPOCHI
1. MHOXeCTBO, OmepaIiy HaJ MHOKXECTBAMH
2. DieMeHThl MaTeMaTH4YeCKON JIOTUKHU
3. CreneHs ¢ paroHaIbHBIM U ICHCTBUTEIHHBIM TIOKA3aTEeIIeM
4. ApubdmMernueckuii KOpeHb HATYpaIbHOU cTernenn Jlorapudmel
5. CgoiictBa norapugmon OnpezneneHne CHHyca, KOCUHYCa, TAHT€HCA YIJla U UX 3HAKH
6. TpuroHomerpuueckue TOXKIECTBA
7. ®opwmynbl npuBeneHus CteneHHas QyHKIHS, €€ CBOMCTBA U Tpaduk
8. IlokasarenbHast QyHKIUs, €€ CBOMCTBA U Ipaduk
9. Jlorapudmmueckas QpyHKIUS, € CBOHCTBA U TpaduK
10. O6mue cBoiicTBa TpUroHoMeTpuueckux (GyHkiui Jlorapupmudeckre ypaBHEHUS
11. Jlorapumudeckrne HepaBEHCTBA
12. Tloka3arenbHbIEC YpaBHCHHS
13. [Toka3arenpHbIC HEPABEHCTBA
14. UppanroHalibHble YpaBHEHUS

2. TecroBbie 3a1aHusA. OLEeHKA 110 pe3y/IbTaTaM TECTHPOBAHUSA
2.1 IlpumepHsbie 3a1aHUs TECTa

3 1

3 = 3
Al. Buinonnute aeitcteus: 6¢7 + 4(c’).

3 6 6 3
1) 70¢7 2) 70¢’ 3) 10¢7 4) 10c7
A2. Buiuucnure: 3/0,064 - 125 .
1) 0,002 2) 2 3) 5,4 4) 4

A3. Beruucnure: logy45 + log,0,6.
1) -1 2) 2 3)3 4) 4



A4. Kakoe u3 cieayiolux YHCea BXOAUT B MHOXECTBO 3HaYCHHH

byrkunn y = (5)° - 32
3) -3

3x(x-13) >0
X+ 3 :

1) —12 2) —2

AS. Peuiute HEpaBEHCTBO

4) —4

1) (—oo; =3) v [0; 5]
2) (=3; 0) v (55 +o0)

3) (—o0; =3) v [5; +o0)

4) (—3; 0] v [5; +o0)

A6. Peurnte HepaBeHCTBO 83x < 24x + 15,

1) (—oo; —15
2; §—°°; 3] :

A 7 Ha pucynke usobpaxe-
Hbl rpadukn GyHkuuit y = fix)
n y = g(x), onpeneseHHbIX Ha
npomexyTtke [—4; 6]. Ykaxure
BCE 3HAYEHHA apryMeHTa, IS
KOTOPbLIX BbIMONHAETCH HEPaBEH-
ctBo fix) < g(x).

1) [—4; —1] v [4; 6]

2 =16

3) [-4; —1) v (4; 6]

4) (—1; 6)

X

A 8 . Peuuure ypaBHeHHe COS 3

D (—1)'n +4nn, ne Z
2) (D"t +nn,ne Z

3) [3; +o0)
4) [—15; +o0)
o | —‘:'y TEEN PR BN R RN YR Tt

| | | { | | |
O e Rl et B LRSS

= 2
5.

3)4n + 2nn, ne Z
4) +n + 8nn, ne Z

2.2 CooTBeTCTBHE MeEXIy OallbHOM CHUCTEMOW M CHUCTEMOW OIEHUBAHUS IO pe3ylbTaraM
TECTUPOBAHUS YCTAHABIMBAETCS MOCPEICTBOM CIEAYIOIICH TaOIUIIhI:

OObexT [Tokazarenu oueHuBaHus Ouetixa YpoBeHb
OLICHKH pe3yJabTaTOB 00YUYEHUs pe3yabTaToOB 00y4EHUs
MeHee 5 6amioB «HeynoBneTBOpUTEIBHO» Husknii ypoBeHb
. 6 — 5 6amnoB «Y IOBIETBOPUTEIBLHO) IToporosslii ypoBEHb
OO6yuarommiics >
8 — 7 GayoB «Xopo1o» IToBBIIICHHBIN YPOBEHb
10 — 9 GanoB «OTINIHO Bricoknii ypoBeHb

3. OueHka oTBeTa 00y4yaroLerocsi Ha BONpochl Au¢depeHINPOBAHHOIO 3a4eTa.
3.1. OueHka oTBeTa 00y4aromerocs Ha BONpochl AU(GHepeHIIMPOBAHHOTO 3a4eTa

CojeprkaHue MIKaJIbl OIICHUBAHUS
DneMEeHThI
olieHMBaHMs | HeynoBneTBOpUTENbHO| Y TOBIETBOPUTEIHHO Xoporio OtnuuHO
CootBercTBHE
OTBETOB [TonHoe
3HaYUTENbHbBIE HesnauntenbHbl [Tomnoe
dbopMynupoBKa HECOOTBETCTBHE 10
MTOTPEIITHOCTH € TMIOTPEITHOCTH | COOTBETCTBHUE
M BOIIPOCOB BCEM BOTIpPOCaM
(3amaHuii)
Crtpykrypa, [Tonnoe 3HaYUTENbHOE Hesnauutensno | CooTBercTBHE
MOCIIEI0BATENIbH HECOOTBETCTBUE HECOOTBETCTBHE e KPUTEPUIO TIPH




OCTb ¥ JIOTHKA KPUTEPHIO. KPUTEPHIO HECOOTBETCTBHE | OTBETE HA BCE
OTBeTa. Y MCHHE KPUTEPHIO BOTIPOCHL.
YETKO, MIOHSTHO,
rPaMOTHO U
¢BOOOIHO
U3JIarath CBOM
MBICIIH
[Tomuoe
COOTBETCTBHE
Ymenue
YMenue JAHHOMY
YBSI3bIBATh
CBSI3aTh KPUTEPHIO.
TEOPHIO C YMenue cBsizaTh YMeHnue cBs3aTh
. . BOIIPOCHI CriocoGHOCTh
MPAKTUKOM, TEOPHIO C TPAKTUKON | BOMPOCHI TECOPHH U
TEOPHH U WHTETPUPOBAT
B TOM YHCJIC B paboThI HE MPAKTHKH
NPAKTUKA B b 3HAHUS U
o0macTu TIPOSIBIISIETCSI. MIPOSIBIISIETCS PEIKO.
OCHOBHOM NPUBJICKATh
npodeccroHab
9 MIPOSIBIISICTCSI. CBEJICHHUS U3
HOH pabOoThI
pa3InYHbBIX

HAy4YHBIX cdep

[Ipumeuanue: utororas oleHKa (GopMUpYeTCs Kak cpenHss apudMeTHdecKas pe3ylbTaToB
3JIEMEHTOB OLICHUBAHUSI.
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12.

13.

14.
15.

16.

17.
18.

19.
20.

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

29.
30.
31.
32.
33.
34,
35.
36.
37.

0.

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 HaTypadbHOH creneHu. CBoOCTBa KOpHEH.

CTeneHl € palMOHAIBHBIMM M JICHCTBUTENIbHBIMU TOKa3areasaMu. CBOWMCTBa CTENECHEH.
[IpaBuia neMcTBUS CO CTENCHSIMU.

Jlorapudwm yucna. CBoiicTa torapumoB. [lecsITHYHBIC U HATypaJIbHBIC JTOTAPU(PMBI.

OcHoBHOe sorapudmuyeckoe ToxxaecTBo. [IpaBuna nelicteuii ¢ morapudmamu. Ilepexon
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.

[ToxazarenbHast pyHKLMS, CBOICTBA U Ipad UK.

Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U rpaduK.
Tpuronomerpuueckas ¢pyHkius Y = COS X, ee cBoiicTBa U rpaduk.

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

HppauvoHainbHble ypaBHEHHS U OCHOBHBIE IIPUEMBI UX PELLICHUS.
Pemenne nokasarenbHbIX ypaBHEHUH.

Pemmenue norapudmuueckux ypaBHeHHH BUIa Iog a XK= Iog a b

Perenue norapuMUIeCKUX ypaBHEHUHN BHIA |Oga x=b,

Enunnynas okpyXHOCTh. IIOBOPOT TOYKH BOKPYT Hadajga KOOPAWHAT. PajnaHHBIA METO.
U3MEPCHHUS YIJIOB BPAIECHHS U CBS3b C IPAJTyCHOU MEpOi.

OrmpezieneHne CHHyca, KOCHHYCa, TAHTCHCA, KOTAHT€HCa OCTPOTO YIJIa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBA U €TI0 IPUMEHEHUE AJIs BBIYUCIICHNS 3HAUEHUI
TPUTOHOMETPUUYECKUX (PYHKLUH 110 OJHON U3 HUX.

DopMyIIbI IPUBEICHUS.

@opMyIIbl CI0KEHUS U BBIYUTAHNUS CHHYCOB U KOCHHYCOB.

DopMyIIbl yIBOEHHUS.

@opMyJIbI TOJIOBUHHOIO YIJIA.

CuHyC, KOCUHYC U TaHT€HC YTJIOB X U-X.

Penrenue ypasuenns COS X =a . Apkkocunyc.

Penienue ypaBHeHus: SiN X = a . Apkcunyc.

Pemenue ypaBHenusi tgX = a uCtgX = a.ApkranreHc. ApKKOTaHT€HC.

[Tpou3BoHas CTeNeHHON PyHKIMH

[IpaBuna muddepeHmpoBaHus

[Tpon3BoiHBIE TOKA3aTENbHOM, JTOrapUPMUUECKON U TPUTOHOMETPUUYECKON (HYHKIINH.
I'eomMeTpuyeCKUi CMBICI IIPOU3BOJIHOM.

YpaBHEHHE KacaTeIbHOM.

Bospacranue u yOpiBaHue QyHKINU.

DKCTpeMyMbl QYHKIUH.

[TepBooOpazHas, npaBuiia HAXOXKACHUS IEPBOOOPA3HBIX.

®opmyna Hetotona-JleitOHuna.



38.
39.
40,
41.

CoNoA~WNE

11.
12.
13.
14.

15.
16.
17.
18.

Brluncnenue miomaaei ¢ NoMoIb0 HHTErpPaIoB.

OCHOBHBIE IOHATUSI KOMOMHATOPUKHU.
Crnyuaiineie coobiTHs. BepostHocts. Kitaccuueckoe ornpeneneHue BeposSTHOCTH.
TeopeMsl CII0KEHUS U YMHOKEHHS BEPOATHOCTEH.

T'eomempuas

AKCHOMBI cTepeoMeTpur. B3anMHOe pacosioskeHue MpsiIMbIX B IIPOCTPAHCTBE.
[TapayueabHOCTB IPSIMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE.

[lepnieHIUKYJIAPHOCTD MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

IIpu3Hak NeprneHUKyIIPHOCTH IPSIMOU U IIJIOCKOCTH.

Teopema o Tpéx nepneHAUKyYIsIpax.

Yrois Mexay NpsIMOH U IUIOCKOCTBIO.

VYron Mexay IIOCKOCTSIMHU.

IloHsATHE MHOTOIPAaHHUKA, €TI0 HIEMEHTBI.

VYkaxure BepHy0 HopMyiTy Ui HAX0KIACHUs 00bEMa MPSAMON IPU3MBI:

a)V =a-bev =a?2) V=S, -h

[IpsAsMOyYTroJIBbHBIN NTapajuIeNIeUIIE ], Er0 CBOMCTBA.

CedeHust IPU3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBeM NpsSMON U HAKIIOHHOW MTPHU3MBI.
[Tupamuna, ee anemenTsl. O6bEM U IUIOIIAb TOBEPXHOCTH TUPAMU/IBI.

[mmmaap, ero snemenTsl. OOBEM U TUIOMIAAb TOBEPXHOCTH IHIMHIIPA.

[TonsiTue BexkTOpa B IpocTpaHCTBE. PaBeHCTBO BeKTOpOB. CJIOKEHME W BBIYMTAHUE
BEKTOPOB. Y MHOKEHHME BEKTOPA HA YUCJIO.

KomnuianapHasie BeKTOpbI. Pa3noxeHne BeKTopa 1o TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
CkansipHO€ MTPOU3BEIEHNE BEKTOPOB.

VYTI10B MEX 1y NPAMBIMH U IUIOCKOCTSIMHU.

JIBrkenus. LlenTpanbHas, oceBas U 3epKanbpHas cuMmMmeTpus. [lapauienbHbIN epeHoc.

Oobpaszey IK3amMeHAYUOHHO20 Ouema

JlabHEBOCTOYHBIHM rocy1apCTBEHHBIN YHUBEPCUTET YT COOOIIECHHS

DK3aMeHaIMOHHbINA OniteT Ne 1
0 JUCHUIUIHHE (KOMIUTIEKCHBIN

MK AK3aMEH)
MaremMaTHuueckue u I1J1 1. MaTtemaTuka «YTBEpKIAO»
€CTECTBEHHOHAYIHBIE HasRaie IMpencenarens MK
JUCIATUIMHEL JUIsl HAlPaBJICHUS MTOJIrOTOBKH/ H aceIKuHa
CICIUAJIbHOCTH E ) B .
2 cemectp, 23.02.06 PHo
2020-21 y4eOHBbIit ro TexHuveckas dKCIuTyaTarus «_» 20 T

MOABHIKHOT'O COCTaBa KEJIC3HBIX A0POT

(27IEKTPOTIOABUKHOU COCTaB)
KOJI, Ha3BaHUe, MPOQHIIb/CeHUATH3AIHS

1. Pemmte ypaBHenue 2 4+2% 42" =28,

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

3. Pemmre ypasrenue (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 200 , b = sin 3900 ,
c=sin370

1) a,b,c

2) &,C,b

3) C,a,b

4) b,c,a

9. CocraBuTh YypaBHEHUE KacaTelbHOW K Tpaduky ¢yHknuu Y = 3x* —2X+1s Touke
x=-1.

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

10. B npsmoyromsaom mapamnenerunene ABCDABC D, yron ZBC B =55°,

Haiiti yron mexay npsiMpiMu ClB " AAi
1) 90°
2) 35°
3)55°
4)125°



2.2 CoOOTBETCTBHE MEXy OabHOW CHCTEMOW U CUCTEMOM OLEHUBAHUS 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 YHCJIIE 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 GopMUpYyeTCs Kak cpeaHss apudMeTHdeckas pe3ylbTaToB

9JICMCHTOB OLICHHBaHMA.




