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Pa6ouas mporpamma gucuuruinnsl [1/1.1 Martemarukapaspaborana B cootBetctBUun OI'OC
COO (mpuka3z Muno6pnayku Poccun ot 17 mast 2012 1. Ne 413)

[Iporpamma opueHTHpOBaHa Ha yUYEOHUKU!
[II.A.AnmumoB, IO.M.Konsrun, M.B.TkauéBa u np. Marematuka : anrebpa W Hadaia
MaTeMaTHYeCKOro aHaiausa, reomeTpusi:Anredpa u Havana MaTemarudyeckoro anamusza. 10 - 11
KJIaCChl: y4eOHUK JUIs100111€00pa30BaTeIbHbIX OpraHu3alnii:0a30Bblii U yriTyOJeHHBIH ypOBEHB/
HI.A.Anumos, FO.M.Kosnsirun u ip. —8-e uza. — M.: Ilpocsemienue 2020
JI.C.Atanacsn, B.®.byty3os, C.b.Kanomues, JI.C.Kucenéra, D.I".ITo3nsk. 'eomerpus.10 — 11
KJIacChl:y4eOHUK /17151 00111e00pa3oBaTeIbHbIX OpraHn3aluii: 0a30BbIi U
npodmnsHbIypoBaH/JI.C. ATanacsH,B.®.byTy308,C.b.Kagomuesu np.— 23-e u3n. — M.
[Tpocsemenue, 2016

Oowan xapakmepucmuka y4eoHoi OUCUYUNTIUHDBL

B cootBerctBuu ¢ mpuHsaTONH KoHIenmueid pa3BUTHS MaTeMaTH4YeCKOrOo 0Opa3oBaHUS B
Poccwmiickoit ®Denepainnu, MaTreMaTHIecKoe OOpa3OBaHUE PEIIACT, B YAaCTHOCTH, CIICTYIOIIHE
KIJIFOUCBBIC 3aa4u:

- «IPEAOCTABIATh KAKIOMY OOYYaromeMycss BO3MOXKHOCTH JIOCTHDKCHHS YPOBHS
MaTEeMaTHYECKHUX 3HAHUM, HEOOXOIUMOTO /TS JalbHEHIIeH yCIeHOM KU3HU B O0IIIECTBEY;

- «o0ecreynBaTh HEOOXOIMMOE CTpaHE YHCJIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOJIMOTOBKA KOTOPBIX JOCTAaTOYHA AJIs MPOJOJDKEHUSI 00pa30BaHus B Pa3IMUHBIX HAMIPABICHUIX
n i HpaKTHqCCKOﬁ JACATCIIbHOCTH, BKJIOYAasd npenoz[aBaHI/Ie MaTEMAaTHUKHU, MAaTEMATHYCCKHE
uccienoBanus, paboty B chepe MHPOPMAIIMOHHBIX TEXHOIOTUN U JIP.);

- «B OCHOBHOM 0O0IIIEM M CpeaHeM oO0IieM o0pa3oBaHWK HEOOXOIUMO MPEAYCMOTPETh
MOJIFOTOBKY OOYYaroIIMXCs B COOTBETCTBHH C MX 3allpOCaMU K YPOBHIO TOJTOTOBKH B cdepe
MaTEMaTHYECKOTO 00pa30BaHUSI.

COOTBETCTBEHHO, BBIACIAIOTCS TPU  HAmNpaBJICHHWs TpeOOBaHMA K  pe3yjbTaTaM
MaTeMaTHYeCKOro oOpa3oBaHUs:

1)  mOpaKTHKO-OPMEHTHPOBAHHOE MaTeMaTH4YecKoe oOpa3oBaHue (MareMaThka IS
KU3HN);

2)  MaremaTHKa I UCIIOJIb30BaHUs B IPO(ECCHH;

3) TBOpuYecKOe HampaBJIEHHE, Ha KOTOPOE HaIlleJIeHbl Te OOydaroImecs, KOTOpbIe
TJIAHUPYIOT 3aHUMAThCS TBOPYECKOHW W HCCIIEA0BATENIbCKOW pabOTON B 00JIACTH MaTeMaTHKH,
(GHU3UKHN, SKOHOMUKHU U JPYTUX 00TaCTAX.

lenmn ocBoeHuss mporpaMMbl 0a30BOrO YpPOBHS — OOECIEUEHHE BO3MOXKHOCTH
HUCIIOJIB30BAHUS MATEMATHUYCCKUX 3HaHI/If/’I )41 YMGHI/Iﬁ B HOBCCHHGBHOﬁ KN3HU U BO3MOXHOCTU
YCIENTHOTO TPOJIOJDKEHHSI 00pa30BaHUs IO CIECIHAIBHOCTAM, HE CBS3aHHBIM C TPHUKJIATHBIM
HUCITIOJIB30OBAHUEM MATCMATHUKHU.

OO0yuJaromuecsi, OCYIIECTBIS0MNe 00ydeHne Ha 6a30BOM YPOBHE, JOHKHBI OCBOUTH OOIITHE
MATEMATUYCCKHUC YMGHI/ISI, H€O6XOIII/IMI>IC IJIA )KU3HU B COBpeMeHHOM O6HI€CTBC; BMECTE C TEM
OHHM TIOJYyYarT BO3MOXXHOCTh M3YUYWTh MpPEAMET TIIy0Xe, ¢ TeM 4YTOObl B JaJIbHEHIIIEM IpHU
HEO0OXOJMMOCTH U3y4aTh MaTEMATHUKY JUIsl MPOPECCUOHAIBHOIO IPUMEHEHUSI.

[Ipy wu3ydyeHMHM MaTeMaTUKH Ha YriayOJEHHOM YPOBHE TPEIBSBISIOTCS TpeOOBaHMUS,
COOTBETCTBYIOIIIME HAMPABICHUIO «MaTeMaTHKa JUIsi TMPO(EeCCHOHATBLHOW JCSITeILHOCTIY;
BMECTE C TeM OOYYarOIIMICS IMOJTy4YaeT BO3MOKHOCTh M3YyYHUTh MaTEMaTHKYy Ha Topaszo Ooliee
BBICOKOM ypOBHE, 4YTO co31acT (YyHIAMEHT JUIS JaJbHEHWINEr0 CEepPhe3HOTO0 W3yUeHUs
MaTEMaTHKH B BY3€.

HpI/I I/I3y‘~ICHI/II/I MaTEMaTuKu 60J'II)IHOG BHUMAHUC yI[eJ'IerTCﬂ paSBI/ITI/IIO KOMMYHI/IKaTI/IBHLIX
ymeHuit  (popmynaupoBaTh, apryMEHTHUPOBAaTh W KPUTHUKOBATh), (OPMHUPOBAHHIO OCHOB
JIOTUYCCKOT'O MBIIUJICHHUA B 4YacCTHu HpOBCpKI/I HUCTUHHOCTH U JIOKHOCTHU YTBCp)KI[CHI/Iﬁ,
MOCTPOCHHUS PUMEPOB U KOHTPIPUMEPOB, IIEMOYEK YTBEPKACHUH, (POPMYITUPOBKU OTPHUIIAHUIA,



a TaKke HEOOXOIMMBIX M JOCTaTOYHBIX YCIOBHI. B 3aBUCMMOCTH OT ypOBHSI NpOrpaMMbl
0oJIbllIe WM MEHbIIE BHUMaHUS YJENAeTCsl YMEHUIO paboTaTh 1O aaropuTMy, METOJaM MOUCKa
aIroputT™Ma U ONPEACNICHUI0  TPaHULl NPUMEHMMOCTH  aJIropuTMoB.  TpeOoBaHus,
chopmynrpoBaHHble B pasznene «l'eomeTpusi», B OONbLIEH CTENEHHM OTHOCATCS K Pa3BUTHUIO
IIPOCTPAHCTBEHHBIX MPEJCTaBICHUNA U IpadUUECKUX METOAOB, YEM K (pOpMaTbHOMY ONHUCAHUIO
CTEpEOMETPUYECKUX (PAKTOB.

Ba3zoBblii ypoBeHb

Anzeopa u nauana ananuza

Lenble w panuoHalbHbIE Ywucia. [leldicTBuTenbHbIE 4uchaa. Pemenue 3amad ¢
UCIIOJIb30BAaHUEM CBOWCTB CTENEHEH W KOpHEH, MHOTOWIEHOB, MPE00pa30BaHUi MHOTOYJICHOB U
JIpOOHO-PALIOHANIBHBIX BBIPAaXKEHUIA.

Apudmernueckuil KOpeHb HaTypanbHOM cTeneHu. CrTeneHb C palMOHAJIBHBIM U
JENCTBUTENBHBIM [10Ka3aTeIeM, CBOMCTBA CTETICHU.

Crenennass ¢yHkIMsS U ee cBoWcTBa M rpaduk. B3aumHO oOpaTHble (QYHKUIHU.
PaBHOCWIIbHBIE ypaBHEHHSI U HepaBeHCTBaA. VppalinoHallbHbIE ypaBHEHHUS.

IlokazatenbHass ¢yHkuus U ee cBoiictBa u rpaduk. IlokazaTenbHble ypaBHEHHS U
HepaBeHCTBA. CHCTeMBbI T0KA3aTeIbHbIX YPAaBHEHUHM U HEPABEHCTB.

Jlorapu¢m uwncna, cBoiictBa Jorapudma. JleciTUUHBIE W HaATypajbHbIE JOTapU(PMBbI.
[IpeoOpazoBanue norapudmMuydeckux BoipakeHuil. Jlorapupmuyeckas GyHKIHS U €€ CBOMCTBA U
rpa¢uk. Jlorapupmuueckrue ypaBHEHUS! 1 HEPABEHCTBA.

Panuannas mepa yrma. [loBopoT Touku BOKpyr Hauana koopauHat. CUHYC, KOCHHYC,
TAQHIe€HC, KOTAHI'€HC MPOM3BOJBHOIO yrija. 3HaKM CHHycCa, KOCHMHyca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO W CJEJICTBUS W3 HEro. 3HAYEHUS TPUTOHOMETPHUUECKHX

¢byuxumii s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, T pan). CuHyC, KOCHUHYC U
6 4 3 2

TaHTEeHC YIJIOB o ¥ —0.. DopMyIIbl crioskeHus, PopMyIbl puUBeaeHUS, (HOPMYIIBI TBOHHOTO YTIIa.

CyMMa 1 pa3HOCTh CHHYCOB, CYMMa M Pa3HOCTh KOCHHYCOB.

ApKKOCUHYC, apKCHUHYC, apKTaHreHc uwucna. [lpocreilline TpUTOHOMETPUUYECKHE
ypaBHeHUs. Penienne TpuroHoMeTpuueckux ypaBHeHu. TpuroHomerpuueckue (QyHKIuu Yy =
sinx, y = cosx, y = tgX, y = ctgx. CBoiicTBa u rpaduku TPUTOHOMETPUYCCKUX (PYHKIIUH.

[IpomsBognas. IlpousBomnas creneHHoi ¢yHkuu. IlpaBwia guddepeHnmpoBanus.
[TpousBoaHbIe dnemMeHTapHbIX (yHKIUN. KacaTenbHas k rpaduky Gynkuuu. ['eomerpuueckuit u
(U3UIECKUN CMBICI POU3BOTHOM.

Bospactanne u yOpiBanue ¢yHKIUH. TOYKH 3KCTpemMyma (MakCUMyMmMa M MHHHUMYMA).
UccnenoBanue sneMeHTapHBIX (YHKIMA Ha TOYKH DKCTpEeMyMma, HauOOJbIee W HAWMEHbIIIEEe
3Hauenue ¢pyHkun. [loctpoenne rpadukoB QyHKIMIA ¢ TOMOIIBIO TPOU3BOAHBIX.

[lepBooOpasnas. I[lpaBuna HaxoxaeHHs mepBooOpa3HbIX. Ilnomans KpuBOJIMHEHHOM
Tpaneuuu M UHTerpall. BplunciieHne uWHTErpanoB. BeluncieHue miomane ¢ MOMOUIBIO
WHTErpana.

Pemrenue 3a1au Ha ABMKEHUE, HA CMECH, CIUIABbl U KOHLUEHTPAIUIO C TOMOIIIbIO JTMHEHHBIX
Y KBQ/IPATHBIX YPaBHEHUN U UX CHCTEM.

T'eomempus

Touka, npsiMasi ¥ IJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUH U CIICICTBUSA U3 HUX.

[TapannenbHOCTh MPAMBIX, OPAMOM U IUIOCKOCTH. B3amMHOE pacnoyio)K€HHE MNPSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE. YTON MEXIy ABYMs HOpsAMbIMU. [lapamienbHOCTh IUIOCKOCTEH.
Terpasap u napamienenunes.

[lepnieHAUKYASIPHOCTD MPAMOU U IUIOCKOCTH. llepneHauKynsp U HaKIOHHBIE. YTOI MEXIY
NpsAMOM M IUIOCKOCTBIO.  JIByrpanubelii  yrona. Teopema o0 Tpex NEpHEHAHKYISpax.



IlepneHquKyIsIpHOCTh  IUIOCKOCTEH. [IpsMOyTONBHBI ~ HapaJICIECIUIE. CaoiicTBa
IPSIMOYTOJIBHOTO NIapaJuIeIIeIUIIea.

[TonsiTe mHororpanHuka. Ilpu3sma, miuomaab NOBEPXHOCTH U 00beM mpu3Msbl. [Iupamuna,
IUIOIAAb MIOBEPXHOCTH U 00beM nupamusl. [IpaBunbHas u yceueHHas nupamua. [IpaBunbHble
MHOTOTPaHHUKH.

Hunuuap, miomiaae NOBEPXHOCTH U 00beM nmiuHApa. Konyc, miomanb moBepXHOCTH U
o6bem konyca. Cdepa u map, ypaBuenue cepsl. [1nomaas noBepxuoctu chepsl, 00beM 1mmapa u
€ro yacreu.

[lonste BekTtopa B mpoctpaHcTBe. CoK€HHME U BBIYUTAHHE BEKTOPOB. YMHOKEHHE
BEKTOpPa Ha yncio. KoMiutanapHble BEKTOPBI.

Koopaunats! TOuky U KOOpAHHATHI BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

Kombunamopuka, eeposasmuocms u cmamucmuka.

[IpaBuno mnpousBenenus. [lepectaHoBku, pa3mMelnieHus UM couyeranus. bunom HreroToHa.
CoOpiTHst 1 UX KOMOWHAUU. BeposiTHOCTH COOBITHS, CIIOKEHHE BeposiTHOCTEe. HesaBucumeie
coObITHSI, yMHOXEHHE BeposiTHOCTEH. CilydaiiHble BETMYMHBI M MEphI pazopoca.

Yray0JieHHbI YPOBEHD

Aure0pa u HayaJIa aHAJIN3a

IToBrOopenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YHUCENI U CUCTEM CUUCIICHUS,
JEIMMOCTH, 10JIEH U 4acTeH, NPOLIEHTOB, MOMyJIel yucell. PenieHue 3aad ¢ UCIOJIB30BAHUEM
CBOICTB CTENEHEW MW KOPHEW, MHOTOWICHOB, MPEOOpa3OBaHWN MHOTOWICHOB U JIPOOHO-
paloOHaIbHBIX BBIPAKEHUH. PelleHne 3a1a4d ¢ UCIOIb30BaHUEM IpaslyCHON Mepbl yriia. Monyis
quciia U ero cBoiicTea. Pelenue 3a1a4 Ha ABM)KEHHUE U COBMECTHYIO pabOTy, CMECH U CILIABBI C
MOMOIIBIO JIMHEHHBIX, KBaJPATHBIX U IPOOHO-PAIIMOHAJIBHBIX YPaBHEHUH U UX cucTeM. Pemenue
33/1a4 C IIOMOINBIO YHMCJIOBBIX HEPABEHCTB U CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, C
IPUMEHEHHEM M300pakeHUsI YHUCIIOBBIX HPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BAHHEM
YUCIOBBIX (QYHKIMA M WX rpadukoB. Vcnonap3oBaHWe CBOWCTB M TpadUKOB JHHEHHBIX U

KBaJPaTUYHBIX (YHKIHH, OOpaTHON MPOMOPUUOHATIBLHOCTH U (QyHKIMH Y = \/; . I'paduueckoe

pellleHne YypaBHEHUHI M HepaBeHCTB. lcnosb30BaHME omnepalvii Haj MHOXECTBAMH U
BbICKa3bIBaHUSIMU. Vcnonp30BaHuE HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEpPEeMEHHOM,
YHCIOBBIX MPOMEXYTKOB, UX 00beAMHEHUN U nepecedenuil. [Ipumenenne npu pemieHnu 3aaay
CBOICTB apu(METHUECKOH U TeOMETPUYECKOW IMpPOTrpeccHH, CYMMHUPOBAaHHSA OECKOHEUHOMH
CXOZSAIIEHCS TEOMETPUUECKON POTPECCHUH.

MHoecTBa (YMCIOBBIE, reoMeTpudeckux ¢uryp). XapakTepuCTUYECKOE CBOWCTBO,
3JIEMEHT MHOXKECTBAa, IIyCTO€, KOHEUHoe, OecKOoHeyHoe MHOXkecTBO. CrocoObl 3amaHus
MHOkecTB [logmHOXkecTBO. OTHOILIEHUS MTPUHAIKHOCTH, BKIIOYEHUS, paBeHCTBa. Onepanuu
Hax MHOXxecTBamMu. Kpyrm Oiinepa. KoHeuHble M OecKOHEUHbIE, CUYETHbIE U HECUYETHBIC
MHO>KECTBA.

VcTuHHBIE W JIOKHBIE BBICKAa3bIBAaHUS, OIEpPAllMM HaJl BbICKa3bIBaHUSAMH. Aneebpa
svickazviéanuti. CBsi3b BBICKA3bIBAHUM C MHOXeCTBaMU. KBaHTOpPHI CyIlIeCTBOBaHUS U
BCEOOIIHOCTH.

3akoHbl JIOTUKU. OcHo@Hble Jno2udeckue npasuna. PemeHue IOrMUECKHX 3a/1auc
MCIIOJIb30BAaHUEM KPYTOB Dilllepa, OCHOBHBIX 102UYECKUX NPABUI.

YMmozakmroueHus. OOOCHOBaHMSI M JIOKA3aTebCTBO B MareMatuke. Teopembl. Buapl
MaTeMaTUYECKUX YTBEPXKICHHHA. Buowl dokazamenvcms. Mamemamuueckas UHOYKYUSL.
Ymeepowcoenusn: obpamnoe OanHoMy, NPOMUBONONOINHCHOE, 0OpAMHOE NPOMUBONOTIOHCHOMY
Ooannomy. IIpu3HaK u CBOMCTBO, HEOOXOAMMBIC U IOCTATOYHBIE YCIIOBHSI.



Ocnosnas meopema apupmemuxu. Ocmamku u cpasuenus. Anreopumm Eexnuoa.
Kumaiickas meopema 06 ocmamkax. Manas meopema ®epma. Q-uyHvle cucmembvl CHUCTEHU.
Dyuxyus Jinepa, Yucio u cymma oeaumereli HamypaibH020 YUCId.

Panunannas mepa yria, TpUTOHOMETPUYECKAsT OKPYKHOCTb. TpUTOHOMETPUYECKUE
byskuuu yucen u yriaoB. Gopmysibl NMPUBENCHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (PYHKIIUH,
dbopMyInbl JBOMHOrO M TOJOBHUHHOTO apryMmeHTta. IIpeoOpa3oBaHue CyMMBI, pPa3HOCTH B
IIPOU3BE/IEHNE TPUTOHOMETPUYECKUX (DYHKUUN, 1 HA0OOPOT.

Hynmu QyHkummM, mpoMexyTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTh. HawuOGombinee u
HauMeHbInee 3HadeHue GyHkiuu. [lepuonnueckne GyHKIMM 1 HAUMEHBIIUN epruo. YeTHble u

HeueTHble (QyHKUMU. PYHKyuu «OpobHAs Yacmb YUCIAY y={x} U «yenas yacmb HUCIa»

y=[x].
Tpuronomerpudeckue (HyHKIUH YUCIOBOrO aprymeHTa Y =COSX, y =sinx, y=tgx,
y = ctg X. CoiicTBa 1 rpad)UKi TPUTOHOMETPUICCKUX (YHKIIHM.

OOparHple TPUTOHOMETpUUYECKHE (PYHKIIMUA, WX TJIaBHBIC 3HAYCHHUS, CBOWCTBA M
rpaduku. Tpuronomerpuyeckue ypaBHeHHA. OJIHOPOJHBIE TPUTOHOMETPHUUYECKUE YpPaBHEHHS.
Pemenne  mpocTredmmMx — TPUTOHOMETPUYECKMX  HepaBeHCTB.  lIpocreiimme  cucrtemsl
TPUTOHOMETPUUECKUX YPABHEHUM.

Crenenp ¢ JAeWcTBUTENBbHBIM IIOKa3aTeleM, cBoHcTBa creneHu. [Ipocreiiniue
HoKa3aresbHble ypaBHEHHs U HepaBeHcTBa. [lokazaTenbHas QyHKIUS U ee CBOMCTBA U rpaduk.
Yucno € u pyHKIusa y =e*.

Jlorapudm, cBoiictBa Jsorapudma. JlecaTHuyHBIE M HATypaJbHbIM Jorapudm.
[IpeoOpa3oBanue sorapuMuyecKux  BblpakeHui. Jlorapugmuueckue ypaBHEHUS U
HepaBeHCTBa. Jlorapudmudeckast QyHKIMS U ee cBOiicTBa U rpaduk.

CrenenHas pyHKIMS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

IlepBuuHbIE MNpEACTABIEHUS O MHOXECTBE KOMIUIEKCHBIX 4Hcenl. /[leucmeus c¢
KomnaekcHoimu uucaamu. Komnnexcno-conpsoicennvie uucna. Modynv u apeymenm yucaa.
Tpueonomempuueckas Gopma KOMRIeKCHO20 uucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX
YuCIax.

Meton uHTEpBajOB Ui pelieHus: HepaBeHCTB. [IpeoOpazoBanus rpadukoB (QyHKIHIA:
CABUI, YMHOXXEHHE Ha YHUCIIO, OTPaKEHHWE OTHOCUTENIbHO KOOpPAMHATHBIX oceil. ['paduueckue
METOJIbl PEIIECHUS] YPAaBHEHUIN W HEPABEHCTB. PellieHne ypaBHEHMI U HEPABEHCTB, COAEPIKAIIMX
NEPEMEHHYIO0 TI0]] 3HAaKOM MOJTYJIS.

CucrteMbl MOKa3aTEeNbHBIX, JOTAapUPMHUUECKHMX M HPPALHMOHAIBHBIX YPaBHEHUI.
CucreMbl OKa3aTeIbHBIX, JOTapUPMUUECKUX U UPPALIMOHAIBHBIX HEPABEHCTB.

B3aumuo obpatnbie ¢pyHkimu. I'padukn B3auMHO 00paTHBIX (QyHKIUI.

VYpaBHEHHUs1, CHCTEMBI YPAaBHEHUH C IAPAMETPOM.

@opmyna bunoma Heromona. Pewenue ypasnenuu cmenenu 6viuie 2 CReyuaibHvlx
6udos. Teopema Buema, meopema be3y. Ilpusooumvle u nenpugooumvie mrozounenvl. Ocnosnas
meopema  ancebpuvl. Cummempuueckue MHO20uNeHbl. Llenouucnennvie u  yeno3nauvle
MHO20UJICHDL.

Huogpanmoswl ypasnenus. Llennvie opoou. Teopema Pepma o cymme K8aopamoa.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubaudICeHUU OeUcmEUMENbHbIX YUCET PAYUOHATLHBIMU.

Mnoocecmsa na KoopOuHamHoOU NIOCKOCMU.

Hepasencmeo Kowwu—Bynsxosckozo, nepasencmeo Hencena, nepaserncmea o cpeonusx.

[TonsTre nmpenena GyHKIMKU B Touke. [lonamue npedena Qynkyuu 6 OECKOHEUHOCMU.
Acumnmomut epaguxa ¢ynkyuu. CpasHenue 0OeCKOHEUHO MANbIX U OECKOHEeUHO OONbUIUX.
HenpepsiBHocTs hyHkuun. Ceoticmea nenpepuignvix ¢ynkyui. Teopema Beviepuwmpacca.

Juddepenumpyemocts ¢ynkuuu. IlpousBognas ¢yskuum B Touke. KacartenmbHas k
rpadpuky ¢yHKuuu. [eomerpudeckwii W (U3HYECKHA CMBICT TPOM3BOIHOW. [Ipumenenue



npouszsooHou 6  @uzuxe.  llpowsBomHble  3JMeMeHTapHbIX  ¢yHKumid.  IlpaBuma
mudhepeHIMpOBaHUS.

Bropas npousBoaHas, ee reOMeTpUIeCKAN M (PU3HUECKUIT CMBICI.

Touku »HKcTpemMyMa (MakCUMyMa W MUHUMYyMa). MccienoBaHue 3ieMEHTapHBIX
GYHKIMI Ha TOYKM DSKCTpeMyMma, HauOOJbIIee M HAaWMEHbBIIEE 3HAUE€HUE C IOMOILBIO
Opou3BOHOU. [locmpoenue cpaguxos ¢hynkyuti ¢ nomowpio npousgoouvix. Ilpumenenue
npous3eoOHOU npu pewleHuu 3aoad. Haxooicoenue dKcmpemymos @YHKYU HECKONAbKUX
nepemeHHbIX.

[TepBooOpasnas. Heomnpenenenusrii  unTerpan. IlepBooOpasHble  3IE€MEHTAPHBIX
¢yukuuit. [Inomane kpuBoauHelHoi Tpanenuu. @opmyna Hetotona-Jleitbuuna.OnpenenenHbii
UHTEerpan. Beiuucienue niowjaoeti nAockux @ueyp u o0vemMos mei 8pawjeHuss ¢ NoMoubio
unmezpaaa.

Memoovl pewenus )yHKyuoHanvbHblx ypagrHeHuti u HepageHcma.

I'eomerpus

[ToBropenue. Pemienue 3agad ¢ HMCHONBb30BAaHUEM CBOWCTB (UIyp Ha IUIOCKOCTH.
Pemenue 3aay Ha OKa3aTeNbCTBO U MOCTpOEHUE KOHTpIpuMepos. [Ipumenenue npocrenmmx
JOTMYECKUX MpaBui. PemeHwe 3amad ¢ HUCIOJIB30BAHMEM TEOPEM O TPEYroJbHUKAX,
COOTHOLLIEHUI B NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBS3aHHBIX C YETHIPEXYTOJbHUKAMU.
Pemienune 3amau ¢ MCnosib30BaHUEM (PAKTOB, CBA3AHHBIX C OKPYXKHOCTSIMHU. PerneHue 3anau Ha
U3MEpEHUs] Ha IJIOCKOCTH, BBIYMCIIEHUS UIMH W IUoaneil. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsannas crepeomerpust. [Ipuszma, napamienenunen, nupaMuaa, TeTpasap.

OCHOBHBIE IOHATHS FEOMETPUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUHU U CIIENCTBUS
u3 HuX. [lonamue 06 akcuomamuyeckom memoode.

Teopema Menenas onsa mempasdpa. IlocTpoeHne cedeHnii MHOTOIpaHHUKOB METOJIOM
cnenoB. LleHTtpanmbHOe mnpoektupoBanue. [locTpoeHne cedeHuii MHOTOTPAHHUKOB METOIAO0M
MPOEKITUH.

CkpemuBatonyecsi MOpsMble B IPOCTPAHCTBE. YToid MEXIy HUMH. Memoosi
HAXOHCOCHUS PACCMOAHUL MeHCOY CKPEWUBAIOWUMUCS NPAMBIMU.

Teopembl 0 mapayuIeNbHOCTH NPSAMBIX M IUIOCKOCTEN B mpocTpaHcTBe. [lapamnenbHoe
MPOEKTUPOBaHUE U N300pakenue puryp. I eomempuueckue mecma mouex 8 NPOCMpancmae.

[lepneHIuKyISIpHOCTh TNPSAMOM M MIOCKOCTH. OpTOroHAJbHOE IMPOEKTHPOBAHUE.
Haxknonnslie u nmpoekuuu. Teopema o Tpex nepneHauKyIspax.

Buowt  mempasopos. Opmoyenmpuueckuii  mempa’sodp, KAPKACHbLUL —mempasaop,
pasHocpanublil mempa’op. Ilpsamoyzonvusiii mempasop. Meouanvl u Oumeouanvt mempasopa.

Jlocmpaueanue mempas’dpa 0o napaiienenuneod.

Paccrosinust mexnay ¢urypamu B mpoctpaHcTBe. OOmMA MEepHeHAUKYISp JBYX
CKPEIINBAIOIINXCS PSAMBIX.

Yrinel B mpoctpaHcTBe. IlepneHAuKyISIpHBIE TUIOCKOCTH. [ln0owadb opmo2oHanbHOU
npoexyuu. Ilepnenouxynsipuoe ceuenue npusmol. Tpexepanuvlii U MHO20SPAHHBIL V2Ol.
Csoticmea nnockux yenog muococpannozo yena. Ceoticméa NioCKUX U O08YZPAHHBIX V2llo8
mpexepanno2o yana. Teopemvl KOCUHYCO8 U CUHYCO8 OJisL MPEXSPaAHHO20 Veia.

Bunast MHoOrorpaHHukoB. Pazeepmku muozcoepanHuxka. Kpamuatiwue nymu Ha
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. llpaBUiibHbIE MHOTOTPAHHUKHU. /J[goticmeeHHOCMb NPABUTLHBIX
MHO202PAHHUKOB.

ITpusma.  Ilapamnenenunen.  CpoiictBa  mapamwienenunena.  IIpsmoyronbHbii
napasienenumen. HakaoHHbIE TPU3MBIL.

[Mupamuna. Buasl mupamuga. OneMeHTbl NpaBuibHOW mnupamunabl. [lupamuasr c
PaBHOHAKJIOHEHHBIMU peOpaMH U IpaHsSMU, UX OCHOBHBIE CBOMCTBA.

[Tnomaau moBepxHOCTEH MHOTOTPAHHUKOB.



Tena BpamieHus: TWIMHIP, KOHYC, map u chepa. CeyeHus: nWiIMHIpPa, KOHYca U HIapa.
[[TapoBoii cerMeHT, MapoBO CIIOi, MIAPOBOM CEKTOP (KOHYC).

YcedeHHast mupaMua U yCEYEHHBIN KOHYC.

Onemenmsi cpepuneckoi ceomempuu. Konuueckue ceuenus.

KacaTenpHble mpsiMble M TUIOCKOCTH. Brimcanneie u onmcanHble cdepsl. Kacarowuecs
cghepovl. Kombunayuu men epawyeHus.

Bextopsl u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpAa Ha YHCIO. YToi
MexX 1y BekTopamu. CKalsipHOe IPOU3BECHNUE.

VYpaHenue miockoctu. dopmyrna paccTOSHUS MEXIY TOUKaMU. YpaBHEHHE CQepbl.
Dopmyna paccmosinus om mouku 0o niockocmu. Cnocoowl 3a0anusi NPAMOU YPasHEeHUAMU.

Pewenue 3a0au u ooxazamenbcmeo meopem ¢ NOMOWBIO 6eKMOPO8 U MemoOOM
KoopOounam. DieMeHmyl 2eoMempuu MAacc.

[Tonstue ob6bvema. OObeMbl MHOrorpaHHukoB. OOBEMBbI Tesl BpalleHUs. AKcuombl
obvema. Bvioo gopmyn o6vemos npamoy2o1vbHo20 napaiieienuneod, NPuMvl U NUPAMUOBL.
Dopmynvl 0115 HAX0dHCOeHUs 00bema mempal’opa. Teopemvl 06 OMHOWEHUAX 0OBEMOS.

Ipunoocenus unmezpana K 6bIYUCIEHUIO 00BEMOE U NOGEPXHOCMEU Mmel 8PAUeHUs.
Inowaos cghepuueckoeo nosica. Obvem wiaposoeo cnos. llpumenenue 0b6vemos npu peuieHuu
3a0au.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH IMIMHIPA U KOHYCA.

KomOunHaim MHOTOTpaHHUKOB U TEJI BpaIICHUSI.

[Tono6ue B mpoctpancTtBe. OTHOLIEHHE OOBEMOB M IUIOMIAAEH TMOBEPXHOCTEH
oJ1I00HBIX (uUryp.

Heuoicenust 6  npocmparncmee:  napaiielbHulil  NEPEHOC,  CUMMEMPUs  OMHOCUMENLHO
HIOCKOCMU, UeHMPATIbHAS CUMMEMPUs, NOBOPOM OMHOCUMETbHO NPSMOLL.

IIpeobpaszosanue nooodus, comomemus. Pewenue 3a0au Ha NIOCKOCMU €
UCNONIL30BAHUEM CIMEPEOMEMPUUECKUX MEMOOO08.

BeposiTHOCTB M CTATHCTHKA, JIOTUKA, TeOpHsi rPadoB 1 KOMOMHATOPHUKA

[ToBTOopenue. Hcrnonb3oBaHue TaOMUI] U AWArpamMM [UIsl TMPEACTaBICHHUS JIaHHBIX.
Pemenne 3amau Ha MpUMEHEHHE OMMCATENLHBIX XapaKTEPUCTHUK YMCIIOBBIX HAOOPOB: CPEIHUX,
HauOONbIIEr0 W HAUMEHBIIEr0 3HAYEHUs, pa3Maxa, JAUCIEPCHUH U CTAaHAAPTHOTO OTKIOHEHHUS.
Brrancienne 4acToT W BEpOSTHOCTEW COOBITHH. BbrymcieHne BeposSTHOCTEH B OMBITaX ¢
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTApHBIMU  HcXogamu.  Vcmonb3oBaHWe  KOMOWHATOPHUKH.
Brruncienne BeposSTHOCTEW HE3aBUCHUMBIX COOBITHHA. Mcmonmb3oBanue (GOpMyIIbI CIOKEHHS
BEpPOSTHOCTEH, TuarpamMm Jijepa, 1epeBa BeposTHOCTeH, hopmyibl bepHyiu.

Beposamnocmnoe npocmpancmeo. Axkcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposiTHOCTH. [lpaBwiio ymHOXkeHUsI BeposiTHOCTeH. Dopmysia MOITHOMU
BeposaTHocTH. Dopmyna baiieca.

JluckpeTHble ciyyailiHble BENIMYMHBI U pacnpenenacHus. COBMECTHBIE paclpe/iesiCHuUs.
Pacnpenenenue cymMMsl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEIW4YUMH. Maremarndeckoe
OXXMJIaHHE W JAHUCHEpPCHs CIyYalHOM BEJIMYMHBL. MaTemMaTH4ecKOoe OXUIAaHUE M JUCIEepPCUs
CYMMBI CIIy4alHbIX BEJTUYHH.

bunapnas ciywaiiHas  BenuuuHa, pacnpeneneHue  bepuymnu.I'eomerpuueckoe
pacrpezneneHre. bUHOMMaIBHOE pacHpelnereHue W €ro CBOUCTBA. [ unepeceomempuueckoe
pacnpeoenerueu e2o c80UCmad.

HenpepbiBHble  ciydaiiHble  BenuuuHbl.  [lmoTHOCTE  BeposiTHOCTH.  DyHKUMS
pacnpeneneHus. PaBHoMepHOe pacnpeeneHue.

Ilokazamenvroe pacnpedeneHue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmansHoe pacnpenenenue. OyHkuus
Jlanmaca. IlapameTpsl HOpManbHOroO pacnpeneneHus. I[Ipumepbl CiaydalHBIX —BEJIW4YMH,



MOYMHEHHBIX HOPMAJILHOMY 3aKOHY (ITOTPEUTHOCTh U3MEPEHUM, pOCT UenioBeKa). [lenmpanvHas
npeoenvbHas meopema.

Hepasencmeo Yebviuesa. Teopema Yebviumesa u meopema bepuynnu. 3akon 6onvuiux
yucen. Bvibopounwiii memoo usmepenus eeposmuocmeu. Ponb 3akona 6onvuux yucen 8 Hayke,
npupoode u obwecmee.

KoBapuanust nByx crnydailHeix BenuuuH. [loHste o K03QduUIMEHTE KOPpPETSIUu.
CoBMmecTHBICE HAOMIOACHUS JABYX CIy4alHBIX BEIUYHH. Bwulbopounviti ko3¢ duyuenm
Koppensayuu. Jluneiinas pespeccusi.

Cmamucmuyeckas ecunomesa. Cmamucmuka Kpumepus U ee YPO8eHb 3HAUUMOCHU.
IIposepka npocmetiwiux eunomes. ImMnupuieckue pacnpeoeneHus U ux cesa3b ¢ meopemudecKkumu
pacnpeodenenuamu. Paneosas koppenayus.

Ilocmpoenue coomeemcmeuii. Hnvekmugenvie U CIOPHLEKMUBHBIE COOMBEMCMEBUSL.
buexyuu. [{uckpemnas nenpepwignocme. llpunyun /Jupuxne.

Koouposanue. /[souunas 3anuco.

OcHosHvie nouamus meopuu epagos. [lepesvs. Jleouunoe Oepego. Cesaznocme.
Komnonenmor ceasnocmu. Ilymu na epage. iineposvt u I amunbmonosvl nymu.

Mecmo yueonoii oucyuniuHnsl 8 yueOHOM niane

B coorserctBum ¢ YII qucuumnnuna [1/1.1 Maremaruka paccuurtana Ha 377 4yac B roji, B TOM
yucie B 1 cemectpe: 87 4y — nekuMu, ypoku, 32 4 — MpakTUUYeCcKHe 3aHATUs; 54 4 —
camocTosiTeNbHas paborta, 6 4 — KOHCyhbpTaluu;, Bo 2 cemectpe: 102 u — nekmum, 304 —
MPAKTUYECKHE 3aHSTUS, 8 4 — KOHCYJIbTAlluH, 58 4 — camocTosTeNbHas padoTa.

IInanupyemsble pe3yJbTaThl 00y4eHHS

W3ydyenne wmaTeMaTHMKU O0O€CTEYMBAET JOCTHKEHHE OOyYarolIMMHUCA —CIETYIOIINX
pe3yJIbTATOB:

JIMYHOCTHBIX:

¢ chopMHpPOBAaHHOCTH NPEACTABICHUNH O MaTeMaTHKE KaK YHHBEPCAJbHOM SI3bIKE HAYKH,
CPEJICTBE MOJICIIMPOBAHUS SIBJICHUN U MPOIIECCOB, UAESIX U METOAAX MAaTEMaTHKH;

® [IOHMMaHHE 3HAYUMOCTH  MaTeMaTHKU JUIsl  Hay4YHO-TEXHHYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOILIEHHUS K MaTeMaTHUKE KaK K YaCTU OOIIEYEIOBEYECKOU KYIbTYpPhl
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MAaTEMAaTUYECKUX UIEH;

® pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, allTOPUTMHUYECKOMN
KyJIbTypbl, KPUTHYHOCTH MBIIUIEHUS Ha ypOBHe, HeoOXomuMmMoMm st Oynymiei
npodecCHoHaIBHOMN e TENFHOCTH, IS IPOIOJDKEHUST 00pa30BaHMsI U CaMOOOpPa30BaHMS,

® OBJIAJICHUE MATEeMAaTHYCCKUMH 3HAHUSAMH W yMEHUSMH, HEOOXOIUMBIMH B TIOBCEIHEBHOM
KU3HHM, JUISI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCUUIUIMH M JHUCHUILIAH
poeCCHOHANBHOTO IUKJIA, JJIS TIOJyYeHHs OoOpa3oBaHMs B 00JIACTAX, HE TPEOYIOIIHMX
yTIyOJIeHHON MaTeMaTUYeCKOU MOATOTOBKH;

® TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCJIE€ CamMooOpa30BaHUIO, Ha
MPOTSKEHUU BCEH )KU3HU;

® CO3HaTelbHOE OTHOIIEHHE K HEMpephIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCHEIIHOMN
npodeccHoOHaTBbHON 1 00IIECTBEHHON 1A TEIbHOCTH;

® TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOATENBHOW TBOPYECKOM U  OTBETCTBEHHOM
JeSATEeIbHOCTH;

® TOTOBHOCTh K KOJUJICKTUBHOM paboTe, COTPYIHHUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTenbHON, OOIIECTBEHHO IMOJE3HON, Y4eOHO-HUCCIEAOBATEIbCKOM, MPOECKTHOW U
JIpYTUX BUAAX A€ATEIbHOCTH;



® OTHOIIEHHE K MPOo(hecCHOHANBHON AEITeTbHOCTH KaK BO3MOXKHOCTH YYacTHsl B PEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCY IaPCTBEHHBIX, OOIICHAIIMOHAITBHBIX ITPOOJIEM;

MeETalPpEeaAMETHBIX
¢ YMCHHUC CaMOCTOATCIIBHO OIPCACIIATE HCJIM  ACATCIBHOCTH W COCTABJIATH  IIJIAHBI
JACATCIIbBHOCTH,

® CaMOCTOATENIBHO OCYILECTBIIATb, KOHTPOJIUPOBATb U KOPPEKTUPOBATH JACATECIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJKHBIE pECypChl I JOCTHIKCHMS IIOCTABJICHHBIX LEIeH U
pean3alyi IIaHOB JEeSTEIBHOCTH;

e BbIOMPATH YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYalHUsX;

e yMEHHE MPOAYKTUBHO OOWIATbCS M B3aUMOJEHCTBOBaTH B IPOLECCE COBMECTHOM
JeSATEJIbHOCTH, YYHUTHIBATh MO3UIUH JAPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3(P(PEKTUBHO
pasperiaTtb KOH(QIUKTBL;

e BJaJEHUEC HABbIKAMHM I[IO3HABATEJIBHOM, Yy4eOHO-HUCCIICOBATENLCKOM W MPOEKTHOM
JIeSITEIbHOCTH, HAaBbIKAMU Pa3peLIeHus Mpoosem;

e CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSTEIbHOMY IOMCKY METOJIOB PEIEHHs MPaKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3JIU4YHbIX METOIOB [I03HAHMUS;

® TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSTENbHON HMH(OPMAIIMOHHO-TIO3HABATEIBHOM
JIeSTEJIbHOCTH, BKIIIOUasi YMEHUE OPUEHTHPOBATHCS B Pa3IMUHbIX UCTOYHUKAX HH(OpManuu,
KPUTUYECKH OLIEHUWBATh U HMHTEPIPETUPOBATH HH(OPMAIMIO, MOIYYaeMYy M3 Pa3JIMYHbIX
HMCTOYHMKOB;

® BJIAJICHUE SA3BIKOBBIMM CPEICTBAMU: YMEHHUE SCHO, JIOTMYHO WM TOYHO H3JIaraTb CBOK TOUYKY
3pEHHUs1, UCII0JIb30BATh aJICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

e BJIaJICHUE HaBbIKAMU [MO3HABATEIbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbIX JAEUCTBUN U
MBICIIUTENBHBIX IPOLECCOB, HUX pE3yJNbTaTOB M OCHOBAHWM, TPaHUI] CBOEr0 3HAaHUA U
HE3HaHUs, HOBBIX IIO3HABATEIIBHBIX 3a71a4 U CPEACTB AJI UX JOCTUKEHNUS,

® [IeJICyCTPEMIIEHHOCTh B TOWUCKAaX W MPHUHITHUM PEHICHUH, COOOPa3UTENbHOCTh U UHTYHIIMS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX NIPEACTABICHUM;

e CcrocoOHOCTh BOCIIPUHUMATh KPACOTY U TaPMOHMIO MUDA;

MpeIMeTHbIX

e c(hOpPMHUPOBAHHOCTD MPEACTABICHUN O MaTEMAaTUKE KaK YaCTH MHUPOBOW KYJBTYPHI U MECTE
MaTeMaTHUKU B COBPEMEHHOM IUBWJIM3AIMH, CIIOCO0AaX OMUCAHUS SIBICHUN peaJbHOro MUpa
Ha MaTeMaTHUYECKOM SI3BIKE;

e CchOPMHUPOBAHHOCTh TMPEJICTABICHHA O MaTEeMAaTUYECKUX TOHATHSAX KaK BaKHEHIIMX
MaTeMAaTHYECKUX MOJEIAX, MO3BOJISIIOLIIMX ONMUCHIBATH M H3y4daThb pPA3HbIE IPOLECCH U
SIBJIICHUS,;

e [IOHMMaHHUE BO3MOXXHOCTH aKCMOMATHYECKOTO IOCTPOEHUS MATEMAaTUYECKUX TEOPHA;

e BJAJCHHE METOJAMM JIOKA3aTEJbCTB M AJITOPUTMOB pEIIEHUS, YMEHUE HX NPHUMEHSATH,
IIPOBOJAMTH JOKA3aTEJIBHBIE PACCYKICHHS B XOJI€ PEILICHUS 3a1a4;

e BJAJCHUE CTAHJAPTHBIMM IIPUEMAaMU PEIICHHWS paLUOHAIBHBIX U WPPALUOHAIbHBIX,
IIOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN M HEPABEHCTB, UX CHUCTEM;
UCIIOJIB30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE I IOMCKA IIyTH
peleHus U WUIIOCTPALMY PELICHUS YPABHEHUN U HEPABEHCTB;

e c(hOPMHUPOBAHHOCTb MPEACTABICHUA 00 OCHOBHBIX MOHATHUAX MATEMaTHYECKOIO aHAJIN3a U
UX CBOWCTBaX, BJIQJICHUE YMEHHEM XapaKTEepPH30BaTh IMOBEACHUE (DYHKIUI, UCTIONb30BaHUE
MIOJTyYEHHBIX 3HAaHUM I ONIMCAHUS U aHAJIN3a PEabHbIX 3aBUCUMOCTEN;

® BJIAJICHUEC OCHOBHBIMHM IOHATUSAMH O IUIOCKMX M TPOCTPAHCTBEHHBIX I'€OMETPHUYECKHUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;



e Cc(hOpMHUPOBAHHOCTh YMEHHs pAacClO3HAaBaTh TIeOMETpUYecKHe (UIypbl Ha dYepTexkax,
MOJIENISIX U B PEAJIbHOM MUPE;

® [IPUMEHEHHME H3YyUYEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u ¢(opmya s pelieHus
reOMETPUUYECKUX 3aa4 U 337a4 C IPAKTUYECKUM COJEPIKAHUEM;

e c(opMHPOBAHHOCTh MPEACTABIECHUI O MPOIECCAX U SABJICHUSAX, UMEIOIINUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIBHOM MHPE, OCHOBHBIX ITOHATHAX
3JIEMEHTAapHON TEOPUH BEPOSITHOCTEN;

e yMEHUHl HaxXOAUThb U OIIEHMBAThb BEPOATHOCTH HACTYIUIEHHUS COOBITUH B MIPOCTEHIINX
IIPAKTUYECKUX CUTyalUsiX U OCHOBHBIE XapaKTEPUCTUKH CIIy4alHbIX BEJIUYNH;

e BJIQJICHUE HAaBbIKAMHU HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX NPOTrpamMM IIPH PELIEHUU
3a1a4

B pesynbrare uzydenus yueOHOM TUCHUIUIMHBI MaTeMaTHKa Ha YPOBHE CPEAHEr0 OOILEro
o0Opa3oBaHuUs:

O6an}omnﬁc>1 Ha 6a30BOM YPOBHC HAYUYHUTCA.

Anzebpa u nauana ananusa

Yucna u evipasrxcenusn

OnepupoBaTh NOHITHIMU:

- [eJI0e  YHCJIO0, JEJIMMOCTh YHUCell, OOBIKHOBEHHas JpoOb, mecsaThyHas JpoOb,
parroHaIbHOE YHCII0, TPUOIMKEHHOE 3HAUCHUE YHCTIA;

- orepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  JiorapupM  YHUCIA,
TPUTOHOMETPHUYECKAst OKPYKHOCTb, TPaAyCHAsi Mepa yria, BeIUYHHA yTJa, 33IaHHOTO TOYKOW Ha
TPUTOHOMETPHYECKOW OKPY>KHOCTH, CHHYC, KOCHHYC, TAHTC€HC M KOTaHTEHC YIJIOB, UMECIOIINX
MPOU3BOJIBHYIO BEIMINHY;

- BBINOJIHATH apU(PMETHYESCKHE JCHCTBUS C IENBIMH U PAITIOHATBHBIMU YHACITAMU;

— BBHITIONTHATh HECJIOKHBIE TIPe0Opa3oBaHUsl YHCIOBBIX BBIPAXKCHHUH, COACpPKAIIUX
CTETICHU YHUCell, THO00 KOPHH U3 YHCE, JINOO JIoTapu(MbI YuCel;

— CPaBHHBAThH paIlMOHATBHBIC YHCIIA MEXKTY COOOM;

- OLICHUBATh M CPaBHUBATh C PAIMOHATIHHBIMH YHCIAMH 3HAUCHHS IIENBIX CTETICHEH
YHCell, KOpHEH HAaTYpaIbHOM CTETIEHU U3 YHCe, Torapru(MOB YUCEI B IPOCTHIX CITyYasiX;

- OILICHUBATh 3HAKHU CUHYCa, KOCHHYCAa, TAHTEHCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B moBceIHEBHOM JKU3HU | [P U3YYECHUH JPYTUX YUCOHBIX IPEIMETOB:

- BBITOJIHATH BBIYHCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa,

— BBITIOJHATh TPAKTHYECKUE PACUeThl C HCIIOJIB30BAHUEM IIPH  HEOOXOJAMMOCTH
CTHPaBOYHBIX MATEPUAIIOB M BBIYHCIIUTEIBHBIX YCTPOKWCTB;

— COOTHOCHUTH PEaTbHBIC BEJTMYUHBI, XapaKTEPUCTHKH OOHEKTOB OKPYIKAIOIIETO MHpa C
WX KOHKPETHBIMHU YUCIIOBBIMHU 3HAUCHHSIMH;

— UCIIOJb30BaTh METOJbI OKPYTJICHHS, TPUOJMKCHUS ¥ TNPHUKHIKA TPU PEHICHUU
NPaKTUYECKHX 3a/1a4 MOBCETHEBHOM JKU3HHU.

Ypasnenun u nepasencmea

- pemiate Jorapudmuueckue ypaBHeHus Buaa loga (bx + ¢) = d wm mpocreiiue
HepaBeHcTBa Buja 10gax<d;

- pelaTh HoKa3aTelbHble ypaBHeHHs, Buaa a”*°=d (rage d MOkKHO HpeCTABUTL B BUIE
CTEMEeHU C OCHOBAHUEM A) U IpoCTeiie HepaBeHcTBa Buaa a*<d  (rae d MOKHO MPEICTaBUTh
B BUJIC CTCTICHU C OCHOBAHUEM ),

- pelaTh UPPAIMOHAIBHBIC YPAaBHCHHUS;

- MPUBOJIUTh HECKOJIBKO MPHMEPOB KOPHEH MPOCTEHIEr0 TPUTOHOMETPHUSCKOTO
ypaBHEHHUs BHJA: SinX = &, COS X = @, tgx = a,ctgX = a, rme a — TabJUYHOE 3HAYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKITHH.



B noBcenHEBHOM )XNU3HU U NIPU U3YYECHUH IPYTUX MPEIMETOB:
COCTABJIATh M pEIIaTh YPaBHEHHS U CHUCTEMbl YPAaBHEHUU IPU PELICHUU HECIIOXKHBIX
IIPaKTUYECKHX 3a]1a4.

Dynkuyuu

— OnepupoBarh Ha 0a30BOM ypOBHE MOHSTHSIMH: 3aBHUCHMOCTh BEJIMYUH, (YHKIHS,
apryMeHT W 3Ha4eHHWe (QYHKIHH, OOJIACTh ONpEACTCHHS W MHOXKECTBO 3HAUYCHHWH (DYHKIHH,
rpaduK 3aBUCUMOCTH, rpaduk (QYHKUUH, HYJIM (YHKIHH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
BO3pacTaHHe Ha YMCIOBOM IPOMEXKYTKE, YObBIBAaHHE Ha YHCIOBOM IPOMEXYTKE, HAUOOJbIIEe U
HalMEHbIIIee 3HaueHue (PyHKIIMU Ha YUCIOBOM IIPOMEKYTKE, Nepuoaudeckas GyHKIUs, IepHOL;

- orepupoBath Ha 0a30BOM YpOBHE NOHATHSAMH: CTENCHHAsA, JOrapupmuyueckas u
nokazaresbHas (yHKIMH, TPUTOHOMETPUIECKHE PYHKIINH;

- pacrno3HaBaTh rpa@UKy 3JIEMEHTapHbIX (PYHKUIMN: CTENEHHOH, JIorapupMuiyeckon u
NOKa3aTeabHON (PYHKIHUI, TPUTOHOMETPUYECKUX (PYHKIINH;

- COOTHOCUTBH TpaUK{ 3JIE€MEHTApHBIX (QYHKIMHI: CTENEHHOH, JorapupMUYecKol U
MOKa3aTeNbHON (YHKIMA, TPUTOHOMETPUUECKMX (YHKIHMM ¢ (opmyiaamu, KOTOPHIMU OHHU
3aJ1aHbl;

- HaXOJUTh 110 TpaduKy MPUOTIKEHHO 3HAUCHUST PYHKIUH B 3aJJaHHBIX TOYKAX;

- OTIPENIENIATH 10 TpapuKy CBOWCTBA QYHKIMU (HYJIH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
POMEKYTKH MOHOTOHHOCTH, HaOOJIbIINE U HAMMEHbIIINE 3HAYCHUS U T.I1.);

- CTPOUTH 3CKHM3 Tpaduka (QYHKUIUH, YIOBICTBOPSIOMICH NPUBEACHHOMY HabOpy
yCIoBHH (ITPOMEXYTKH BO3pacTaHus / yObIBaHUS, 3HaUeHHE (HYHKIMH B 33JJaHHON TOYKE, TOYKU
OKCTPEMYMOB H T.II.).

B noBceiHEBHOI JKU3HU H TTPHU U3yUEHUH JPYTUX MPEIMETOB!

- ONpeAensaTh Mo TrpaduKkaM CBONCTBa peajbHBIX TMPOIECCOB U 3aBUCHUMOCTEH
(HauOonplIMe U HAMMEHBIINE 3HAYEeHUs, IPOMEXKYTKU BO3PACTaHUS U YOBIBaHUS, IPOMEXYTKH
3HAKOTIOCTOSIHCTBA U T.I1.);

- HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYAIINH.

Inemenmovl Mamemamuiecko2o aHaIu3a

- OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSAMH: MPOU3BOAHAS (DYHKIMH B TOYKE,
KacaTenbHast K rpaduky QyHKINH, TPOU3BOIHAS PYHKIINH;

- ONpeAeNATh 3HAu€HUE MPOU3BOJHOM (YHKIMM B TOUYKE IO HU300pakKeHUIO
KacaTelbHOU K rpaduKy, TPOBEICHHON B 3TOM TOUKE;

- pemaTb HECJIOXHBIE 3aJjaud  Ha NPUMEHEHHE CBS3M MEXAYy NPOMEXYTKaMu
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMma (YHKUUH, C OJHOM CTOPOHBI, U NPOMEXKYTKaMU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (YHKIUHU — C IPYTOI.

B moBceHEBHOI JKU3HU U TTPU U3yUEHUH JPYTUX MIPEIMETOB:

- MOJIb3YyACh TpaduKamMu, CpaBHHUBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHUS,
YBEJIIMYEHUS M T.II.) WIM CKOPOCTH YObIBaHHS (TMaAeHHs, CHWKCHHS, YMEHBIIECHHS U T.II.)
BEJIMYMH B PEAJIbHBIX MpOIleccax;

- COOTHOCUTH TpauKU peajbHBIX IMPOLECCOB M 3aBHCUMOCTEH C HX OINHCAHUSIMHU,
BKJTIOYAIOIUMH XapaKTEPUCTUKH CKOPOCTH M3MEHEHHs! (ObICTPBIN POCT, IUIABHOE MOHMKEHUE U
T.1L.);

— UCIOJNIb30BaTh IpaUKH peanbHBIX MPOIECCOB IS PEIICHUS HECIOKHBIX MPUKIIATHBIX
3aja4, B TOM YHUCIIE ONpeersis Mo rpaduKy CKOPOCTh X0/1a Ipolecca.

Teopusa eepoamnocmeit u cmamucmuKa, 102UKa U KOMOUHAMOPUKA
— OnepupoBaTb OCHOBHBIMU OINMUCATEIbHBIMH XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apudmMeTndecKoe, MeArana, HaubobIlee ¥ HAUMEHBIIIee 3HAUCHUS;



- ONEpPUPOBATH TOHATUAMHU: YACTOTAa M BEPOATHOCTH COOBITHA, CIy4ailHbII BbIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHIMU;
- BBIUUCIISITH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa YHUCIa UCXOI0B.
B noBceHEeBHO KU3HU U IPU U3YyUEHHUH JPYTUX MIPEIMETOB:
- OLIEHUBATh M CPAaBHUBATh B INPOCTBIX CIIydasX BEPOSTHOCTH COOBITHH B peabHOMN
KU3HU;
- YUTaTh, COIOCTAaBIATh, CPABHUBATh, HWHTEPIPETHPOBATH B MPOCTBIX CIydasx
peanbHbIe TaHHBIE, IPEICTABICHHBIC B BUJIE TaOIUII, JHAarpaMm, rpaduKoB.
Texcmogoie 3a0auu
— Pemarp HecnoXHbIE TEKCTOBBIE 337ja4l Pa3HBIX THUIIOB;
— aHaIM3HMPOBATH YCJIOBHUE 33/1a4H, IPU HEOOXOTUMOCTH CTPOUTD ISl €€ PEeILICHHS
MaTeMaTHYECKYIO0 MOJIEIb;
— TIOHHMMAaTh U MCIIOJIb30BATh JUIsl pEHICHUS 3a/1a4i UH(POPMAIIHIO, IPEACTaBICHHYIO B BUJIE
TEKCTOBOW M CHMBOJIBHOM 3aIMCH, CXE€M, Ta0JIUI, TUarpaMM, rpapukoB, puCyHKOB;
— J1eWiCTBOBAThH 10 AITOPUTMY, COJIEPKALLEMYCS B YCIIOBUU 3a7auu;
— HCHOJb30BaTh JIOTUYECKUE PACCYKJICHUS NPU PELLIEHUH 3a7auu;
— pabotath ¢ U30BITOUHBIMU YCIOBUSMH, BbIOUpas U3 Bceil HHQOpMaIiK, JaHHbIE,
HEOO0XOIUMBIE JJIS peIICHUs 3a/1a4H;
—  OCYUIECTBJISTH HECIIOKHBIN TIepeOOp BO3MOKHBIX PEIICHHI, BBIOMPAs U3 HUX ONTUMAIbHOE
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHUH,
— aHAJM3HUPOBATh U UHTEPIPETUPOBATH MOTYUCHHBIC PELICHUS B KOHTEKCTE YCIOBUS 3aauH,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAIe KOHTEKCTY;
— pelaTh 3a/a4y Ha IPOCThIE MPOLIEHTHI (CUCTEMBI CKUJI0K, KOMUCCHN) U Ha BBIUNCIIEHHUE
CJIOKHBIX MPOLIEHTOB B Pa3IMYHBIX CXE€MaX BKJIAJIOB, KPEIUTOB U UTIOTEK.
B noeceonesnoti srcuznu u npu uzyueHuu Opyeux npeomemos:
—  pelaTh HECJIOXKHbIE MPAKTUYECKUE 3aaul, BOZHUKAIOIUE B CUTYyal[UsIX [TOBCEIHEBHOM
KHU3HU.

T'eomempus

- OmnepupoBath Ha 0a30BOM YypOBHE TOHSATHSIMH: TOYKA, NpsMasi, IUIOCKOCTh B
IPOCTPAHCTBE, MAPAIIETbHOCTh U NEPICHANKYJISIPHOCTD MPSIMBIX M TUIOCKOCTEH;

- pacrio3HaBaThb ~ OCHOBHBIE€  BHMJbl ~ MHOTOTPAaHHUKOB  (NpH3Ma,  MUPaMUAa,
MPSIMOYTOJIbHBIN Mapaienenunen, Ky0);

- n300pakaTh M3ydaemble (QUTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX YEePTEKHBIX
UHCTPYMEHTOB;

- nenaTh (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BH]
CBEpXYy, COOKY, CHH3Y;

- U3BJIEKaTh HMHQPOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX  (urypax,
NPEeJICTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

- npUMEHATh Teopemy lludaropa mpu BBIUMCIEHUH SJIEMEHTOB CTEPEOMETPUUYECKHUX
buryp;

- pacro3HaBaTh OCHOBHBIE BU/IbI T BpallleHHs (KOHYC, LMIMHAP, chepa u map);

- HaXOJUTh OOBEMBI U IUIOLIAN MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAaHHUKOB U TEJ
BpAIIEHUs C IPIMEHEHNEM (hOPMYIL.

B noBceHEeBHO KU3HU U IPU U3YyUEHHUH JPYTUX MIPEIMETOB:

- COOTHOCHTH a0CTpaKTHBIE TE€OMETPHUYECKHE TOHATUS W (AKTBI C peaJbHBIMU
’KM3HEHHBIMU O0BEKTaMHU U CUTYalUsIMH;



- UCTOJIb30BaTh CBOWMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYDP UL pEeIICHUsS
TUIOBBIX 33/1a4 MPAKTUYECKOTO COJACPKAHUS;

- COOTHOCHTb IUIOIIAAM IOBEPXHOCTEH Tel 0IMHAKOBOM (POPMBI pa3IMUHOIO pa3Mepa;

- COOTHOCHUTH OOBEMBI COCYZ0B OJJMHAKOBOM (DOPMBI pa3InYHOIO pa3Mepa;

OLIEHUBATh (POPMY MPABHIHLHOI'O MHOTOTPAHHHUKA MOCTE CIIUIIOB, CPE30B M T.II. (ONpPEIesiTh
KOJINYECTBO BEPILUH, peOep U rpaHeil MOIy4eHHbIX MHOTOTPAHHUKOB).

Bexkmopul u koopounamut 6 npocmpancmee

- OnepupoBath Ha 0a30BOM YpOBHE TIIOHSATHEM JCKAapTOBBI KOOPAWMHATHI B
IPOCTPAHCTBE;

- HAXOJMTh KOOPAMHATHI BEPILIMH Ky0a U MPsIMOYTOJILHOTO Mapaslie/ieuIe/ia

OOvyyarommiicst Ha VriiyoJIeHHOM YPOBHE HAVUUTCH:

Anzebpa u navana ananuza

Inemenmol meopuu MHOMCECNE U MAMEMAMUYECKOU J10ZUKU

— (CB0060JHO OMEpUpPOBATH MOHITUSIMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IIepeceueHue, 00beIMHEHHE U Pa3HOCTh MHOXKECTB, YMCIOBbIE MHOKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJYUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON
TOUKOM, rpaduueckoe MpeaCcTaBICHIEe MHOXKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

— 3a/1aBaThb MHOKECTBA IIEPEUUCIICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

— ONEPUPOBATH MOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKICHUS, IPUUKHA, CIIEJICTBUE, YACTHBIN ClTydail OOLIEro yTBEp:KI€HUS, KOHTPIPUMED;

— TIPOBEPSTH NPUHANIECKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxoIMTh IepeceueHre U 00beJUHEHNE MHOXKECTB, B TOM YHCJIe MPEICTaBICHHBIX
rpaduyecKky Ha YUCIOBOM MPSAMOI U Ha KOOPAMHATHOM IJIOCKOCTH;

— TPOBOJUTH JAOKa3aTelIbHbIE PaCCY>KACHUS JIsl 000CHOBAHUS HICTUHHOCTH YTBEPKICHHM.

B noseceonesHotl scusnu u npu uzy4eHuu opyeux npeomemos:

— HCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPANHATHOM IPSIMOU U Ha KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 OITMCAHUS PEAIBHBIX MPOLIECCOB U SIBIICHUN;

— TPOBOJMTH JOKA3aTENIbHBIE PACCYKICHUS B CUTyalUsIX TIOBCEAHEBHON KU3HU, IIPU PEILICHUN
3a/1a4 U3 IpYrux IpeIMeToB

Yucna u evipasricenus

— CBO6OI[HO OHepI/IpOBaTB IIOHATUAMU . HaTypaJIBHOG YHUCJI0, MHOXECTBO HaTypaJH)HI)IX YHUCCII,
11€JI0€ YMCII0, MHOXKECTBO IIEJIBIX YHCell, OOBIKHOBEHHAS IpO0b, JeCATUYHAS APOOb,
CMEUIaHHOE YUCII0, PAallMOHAIBHOE YUCII0, MHOXKECTBO PallUOHATIBHBIX YUCEI,
praHI/IOHaHBHoe qucio, KOpeHI) CTCIICHHU N, HeﬁCTBHTeHBHoe YHCJI0, MHOXECTBO
JEHUCTBUTENBHBIX YUCEN, TEOMETPUUECKasi MHTEPIPETALIMS HATYPaAIbHBIX, IIEJbIX,
paHI/IOHaJ'II)HI)IX, JIGfICTBI/ITeJIBHBIX YHUCCII,

— TIOHUMATh U OOBIACHATH PA3HUILY MEXTYy TTO3UITMOHHON M HETIO3UITHOHHOW CHCTEMaMH
3aIIFCU YHCEI;

— TepEeBOAUTH YKCIIA U3 OJHOM CUCTEMBI 3aMMKUCH (CUCTEMBI CYUCIICHHS) B IPYTYIO;

— JOKa3bIBATh U UCIIOJIb30BATH HpI/I3HaKI/I JCIINMOCTHU CYMMI)I 158 HpOI/I3BeJIGHI/I$I HpI/I
BBITIOJTHEHUH BBIYMCICHUN U PEIICHUU 33]1aY;

—  BBIIIOJIHATH OprFJICHI/Ie paI_II/IOHaJIBHI:IX )58 I/IppaL[I/IOHaJIBHBIX YUCCII C 3aHaHHOﬁ TOYHOCTHIO,

— CpaBHI/IBaTB I[eﬁCTBHTeHLHBIC quciia paBHBIMI/I CHOCOGaMI/I;

— ynOprI[O‘II/IBaTI) qucjia, 3allMCaHHBbIC B BUJIC O6I)IKHOB€HHOI\/JI 158 IlGCSITI/I‘-IHOﬁ [[pO6I/I, quciia,
3aMMCaHHBIC C UCITIOIB30BAaHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETICHH
Oouible 2;



Haxoauts HOJl u HOK pa3HeiMu crioco0amMu 1 UCTIONIb30BaTh UX MPH PEILICHUH 33]1a4;
BBINOJIHATH BBIYMCIICHUS U IPEOOpa30BaHMs BEIPAXKECHUH, COIEPKAIINX JEHCTBUTEIIbHBIC
qucia, B TOM YHCJIE€ KOPHU HAaTypaJIbHBIX CTEIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOKAECTBEHHBIE MPEOOPa30BaHMsl TPUTOHOMETPUUYECKHX,
norapu(pMHUUECKUX, CTETICHHBIX, UPPALMOHATIBHBIX BEIPAXKEHUH.

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

BBINOJIHATH U OOBSICHATH CPAaBHEHHUE PE3YJIbTATOB BHIYUCICHUHN MPHU PEIICHUH TPAKTUYECKUX
3a7a4, B TOM YHCIIe TPUOIMKEHHBIX BEIYUCIICHHUH, UCTIONB3Ys Pa3HbIe CIIOCOObI CPaBHEHUH;
3aMChIBaTh, CPABHUBATh, OKPYIJISTh YACIOBBIE IAHHBIE PEAJIBHBIX BEJIMYHH C
HCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS,

COCTaBJAATb MW OLCHHUBATH Pa3HBIMU crocod0aMM  YHCJIOBBIE BBIpAXCHUA TIpU PCIICHUN
MPAKTUYCCKUX 3ada4 U 3a/1a4 U3 JPpYyIrux y‘-Ie6HLIX npeaAMETOB

Ypaeneuuﬂ U Hepasencmea

CB000/IHO OTIEpUPOBATH MOHATUSMH: YPaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIC YPAaBHEHUS U
HEpaBEHCTBA, ypaBHEHUE, SBJISIOIIEECS CIEACTBUEM JAPYTroro ypaBHEHUS, ypaBHEHMUS,
PaBHOCHJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE PEOOPa30BaHUs yPAaBHEHUI;

pelarth pa3Hble BU/bl ypaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHHUs 3-i1 U 4-ii cTeneHe, ApoOHO-pallMOHANIbHBIE U UPPALIMOHAJIbHBIE;

OBJIa/IETh OCHOBHBIMU THIIAMHU II0KA3aTENbHBIX, JJOrapu(pMUUECKUX, UPPALIUOHATIbHBIX,
CTETICHHBIX YPAaBHEHUI U HEPABEHCTB U CTAHJAPTHBIMU METOAAMM UX PELICHUH U IPUMEHATH
UX MPHU pEUIeHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelieHuto ypaBHeHuil;

IIPUMEHATH TeopeMy Buera [u1sl pereHns HeKOTOPhIX YPaBHEHUI CTENIEHHU BBILLIE BTOPOI;
MIOHUMATh CMBICII TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCHIIBHBIX ITPEOOPA30BAHUAX
YPaBHEHMH U YMETb UX JI0KA3bIBATh;

BJIa/IETh METOJIaMU PELLICHUS YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METO/1
pereHust 1 000CHOBBIBAThH CBOI BBHIOOD;

HCII0JIb30BaTh METO]I MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB, B TOM YUCIIE JPOOHO-
paloHaIbHBIX U BKIIIOYAIONIUX B c€0sl MppalliOHaIbHbIE BEIPAXKECHHUS;

pemaTh ajaredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckuM MeTOIaMu;

BJIa/IETh Pa3HbIMHU METO/IaMHU JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUs B LENbIX YUCIIAX;

n300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€Mble YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
cucTeMamy;

CBOOO/THO UCIIOJIb30BaTh TOXK/IECTBEHHBIE IPE0OPa30BaHUs MPH PEILICHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

COCTaBJIATh U pelIaTh ypaBHEHNUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEIICHUH 3aa4 JPYyTrux
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIO0NOI00Us pe3yIbTaTOB, MOIY4YaeMbIX NP PEILICHUH PA3INYHbIX
YPaBHEHMI, HEPABEHCTB U X CUCTEM IIPH PELICHUH 3ajay APYTHX YUEOHBIX IIPEIMETOB;
COCTaBJISITh M pelIaTh ypaBHEHUS U HEPABEHCTBA C apaMeTpaMHU MPH PELICHUHN 3a]1a4
JpYTuX y4eOHBIX PEAMETOB;

COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, OIIMCBIBAIOIINE PEATIbHYIO CUTYyalUIO
WM NIPUKJIAHYIO0 33]a4y, MHTEPIPETUPOBATh NOJyUYEHHBIE PE3YJIbTATHI;

HCIIOJIb30BAaTh IPOIPAMMHBIE CPEACTBA IPU PELIEHWHU OTHEIBHBIX KJIAaCCOB YPAaBHEHUH U
HEpPABEHCTB.

Dynkuyuu



Brnaners mOHATHAMU: 3aBUCUIMOCTD BETTMUWH, (DYHKIUS, apTyMEHT U 3HaYeHHe (YHKIINY,
00J1acTh onpezeNieHHsI 1 MHOKECTBO 3HaYeHHN (DYHKINH, rpaduK 3aBUCUMOCTH, Tpaduk
¢byHKUMH, HyIH GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEXKYTKE, yObIBAHUE HA YMCIIOBOM IIPOMEKYTKE, HAUOOJIbIIIEE U HAUMEHbILIEE 3HAUCHHE
(YHKIMU Ha YKCIOBOM NPOMEXKYTKE, eproandeckas QyHKIHs, IEpUOJ, YeTHAsl U HeUEeTHas
(GyHKIMY; YMETh IPUMEHATh 3TH MOHATHS MPU PELICHUH 3a/1a4;

BJIAJIeTh IOHATHEM CTENeHHas QYHKIUS; CTPOUTH €€ rpauK U yMETh IPUMEHATh CBOICTBa
CTETIeHHON (PYHKIMU P PEIICHUH 3a/1a4;

BJIA/IETh MOHATUSIMU [TOKa3aTeabHas (PYHKIMS, SKCIIOHEHTA; CTPOUTh UX I'paUKU U yMETh
IIPUMEHSATh CBOICTBA NOKA3aTeIbHON (PYHKLUY NIPH PELLICHUH 3a/]a4;

BJIAJIeTh MOHATHEM JorapudmMuueckas QyHKIMS; CTPOUTh €€ rpaduK U yMeTh IPUMEHSATh
CBOMCTBA Jorapu(pMUIECKOr QyHKIINH IPU PELICHUH 33/1a4;

BJIa/IETh MOHATUSIMU TPUTOHOMETpHUYECKHUE (PYHKLUU; CTPOUTH UX TpauKU U YMETh
IPUMEHSATH CBOICTBA TPUTOHOMETPUUECKUX (DYHKLUHI NP pEeIlIeHUH 3a1a4;

BJIQJICTh MOHATHEM OOpaTHasA (YHKIHS; IPUMEHSITH 3TO NOHSATHE MPH PELICHUHU 3a7ay;
MPUMEHSATH MIPH PELICHUHU 3a7a4 CBOMCTBA (DYHKIMIA: Y4ETHOCTD, TIEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

IPUMEHSATH [IPU PELICHUHU 3ajiau IpeoOpa3oBaHus rpadukoB (GyHKLIUH;

BJIAJIeTh MOHATUSAMU YUCIIOBAsI 10CIEI0BATEIBHOCTD, apU(hMETHUECKasi U FeOMEeTpruIecKas
IIPOrpeccus;

MIPUMEHSITH [IPU PELICHUH 3a]1a4 CBOMCTBA U MPU3HAKYU apu(PMETHUIECKONH U T€OMETPUUECKON
MPOTrPECCUH.

B noeceonesnoti scuznu u npu uzyuenuu Opyeux yueOHwvix npeomMemos:

OTpeAeATh NO rpaduKaM U UCIOJIB30BaTh JJIS PELEHUS NPUKIIAIHbIX 3a/1a4 CBOMCTBA
peasbHBIX MIPOLECCOB M 3aBUCUMOCTEH (HauOOoJIbIINE U HAMMEHbILINE 3HAYCHMS,
MIPOMEKYTKH BO3pacTaHMsl U yObIBaHUS (QYHKIINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
aCHMIITOTHI, TOUKH Neperuda, nepuoi 1 T.11.);

HMHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalUH;.
OTpeAEeATh 1O rpaduKkaM MPOCTENUIINE XapaKTEPUCTUKN NEPUOANUECKUX MPOIIECCOB B
OMOJIOTMH, SKOHOMUKE, MY3bIKE, PaIHOCBA3H U Jp. (aMIUIUTY/1a, IEPUOJT U T.I1.)

Dnemenmol mamemamuyuecKozo aHaIU3A

Biamets moHsTHEM OECKOHEYHO YOBIBAIOIIAS TEOMETPUUYECKAS TIPOTPECCHS K YMETh
MIPUMEHSATD €r0 MPHU PEIICHUH 3a/a4;

MIPUMEHSATD JIJISl PEIICHUS 3a7a4 TEOPUIO TIPEIEIIOB;

BIAJETh HOHATUIMHU O€CKOHEYHO OONIbIINE U OECKOHEYHO MaJIble YHUCIIOBLIE
MOCJIEIOBATEIILHOCTH M YMETh CPAaBHHBATh OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJIbie
IIOCJIEJOBATEILHOCTH;

BJIQJIETh TTOHATHUSIMU: MPON3BOIHAS (DYHKITUU B TOUKE, MPOU3BOIHAS (DYHKITHH;
BBIYUCIISITH TIPOM3BOJIHBIE JIEMEHTAPHBIX (PYHKITUH ¥ MX KOMOMHAIIHI;

uccaea0BaTh GyHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI,

CTPOUTH IPaUKH U IPUMEHSATH K PEIICHUIO 3a]1a4, B TOM YHCJIE C TTapaMeTPOM;
BJIQJIETh TIOHATHEM KacaTelibHas K TpaduKy QYHKIIUHA U YMETh IPUMEHSTH €r0 TIPH PelIeHUN
3aJ1a4;

BJIQJIETh TTOHATHSAMH TTepBOoOpazHas GyHKIIHS, ONPEAeICHHbBIN HHTETPa;

npuMeHATh Teopemy HproToHa—JIeliOHuIIa 1 ee ciIeICTBHS IJIs1 PEIICHHMS 3a1a4.

B nosceonesnoui scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

pemaTh NPUKJIAIHbIE 3a/1a4l U3 OMOJIOTHH, (PU3UKH, XUMUH, SKOHOMHUKH U JIPYTUX
IIPEAMETOB, CBA3AHHBIE C UCCIEIOBAHUEM XapAKTEPUCTUK IIPOLECCOB;
UHTEPIPETUPOBATH MTOJIIYYCHHBIE PE3YIIbTaThI



Texcmoewie 3a0auu

— Pemate pa3Hbie 3aJ1a4u MOBBIIEHHOW TPYAHOCTH;

— aHaJIM3MPOBATH YCJIOBHUE 3a/1a4M, BBIOMPATh ONTUMAIbHbIN METO/] peIIeHUs 3a/1auH,
paccmaTpuBas pa3JIMuHblE METO/IbI;

— CTpPOMTb MOJEIb PELIEHUS 3a7auu, IPOBOJIUTH J10Ka3aTeIbHbIE PACCYXICHUS IIPU PEIICHUN
3ajauu;

— pemaTh 3a/1a4u, Tpedylomue nepedopa BapuaHTOB, IPOBEPKH YCIOBUIi, BbIOOpa
ONTHMAJIbHOTO PE3YJIbTATA;

— aHaAJM3HUPOBATh U UHTEPIPETHUPOBATH MOIYUEHHBIE PELICHUS B KOHTEKCTE YCIOBUS 3aJauH,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAle KOHTEKCTY;

— TEpEeBOAMTH IPH PELICHUH 3a/1a4 HHPOPMALIHIO U3 OJHON (OPMBI 3aIHCH B IPYTYIO,
UCIOJIB3YS IPU HEOOXOIUMOCTH CXEMBbI, TAOJIHIIbI, TPAPUKH, THATPAMMBI.

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

pemaTh MpaKkTUUECKHEe 3a/1a4i U 3a/1a4i U3 IPYTUX [IPEIMETOB

T'eomempus

— Bulagers reoMeTpUYeCKMMU MOHATUAMU IIPYU PELICHUU 33124 U IPOBEICHUN
MaTE€MAaTHYECKUX PACCyKICHUN;

—  CaMOCTOSTEIbHO (POPMYIHPOBATH OIPEEIICHHUS FTEOMETPUYECKUX (PUTYp, BBIIBUTATh
TMIIOTE3bl O HOBBIX CBOMCTBAaX U MPHU3HAKaX T€OMETPHUUECKUX (UTYP U 0OOCHOBBIBATH MU
OIpoBepraTh Ux, 000011aTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (uryp,
MIPOBOJIUTH B HECIIOKHBIX CIy4asiX KiacCu(UKALUIO GUTYp 10 pa3IMyHbIM OCHOBAHUSM;

— HCCIIEe0BATh YEPTEXKH, BKIOYAs KOMOUHAIMH (QUTYD, U3BJIEKAaTh, HHTEPIPETUPOBATh U
1peoOpa30BbIBaTh HH(OPMALIMIO, IPEICTABICHHYIO HAa YepTekKax;

— peuaTh 3aa4d FTeOMETPUUYECKOTO COIEP KAHNS, B TOM YHUCIIE B CUTYallUsIX, KOI/1a aJTOPUTM
pELIEeHUs He CIIEYET SIBHO U3 YCJIOBHUSI, BBIIOIHATh HEOOXOAUMBIE /ISl pELICHMS 3a1a4U
JIONIOJTHUTENbHBIE TOCTPOEHUS, CCIIE0BAaTh BOZMOXKHOCTh IPUMEHEHHUS TEOpEM U (popmMyi1
JUIsl peIlieHus 3a/1a4;

— yM™meTh (OpMyIHPOBATh U JOKA3bIBaTh FT€OMETPUUECKHE YTBEPKICHHUS;

— BJIQJETh NOHATUSAMHU CTEPEOMETPHH: NIPU3Ma, MAPAUICIICIIAIIE, TUPAMUAA, TETPAdIP;

— MMEeTh NPEJICTaBIEHUs 00 aKCHOMaxX CTEPEOMETPUHU U CIIEICTBUAX U3 HUX U YMETh
MIPUMEHSTH UX MPU PELICHUH 3a/1a4;

— yMETb CTPOUTH CEYEHUSI MHOTOTPAHHUKOB C UCIIOJIB30BAHUEM Pa3JINYHBIX METO/I0B, B TOM
YHUCIIE U METOJA CIIEJIOB;

— HUMETb NIPEACTABIEHUE O CKPEIINBAIOIINXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YIOJI ¥ pacCTOSIHUE MEKy HUMH;

— IPUMEHATH TEOPEMBI O MAPAIIIETBHOCTH MPSAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE IIPU
pEIICHNN 33124,

— yMEeTb IPUMEHSATH NapajuieIbHOE IPOSKTUPOBAHHE JJIsl H300paxeHus Quryp;

— YMETb IPUMEHATH NEPNEHIUKYISIPHOCTH IPSIMON U TUIOCKOCTH IIPH PELICHNUH 33]1a4;

—  BJIQJIETh NOHATUSAMHU OPTOrOHAJIBHOE IIPOESKTUPOBAHUE, HAKIIOHHBIE U UX IIPOCKIUH, YMETh
MIPUMEHATH TEOPEMY O TPEX NEPHEHANKYJISIPAxX MPH PELICHUH 3a/1a4;

—  BIJQJIETh HOHATHSMHU PACCTOSHUE MEXY (pUIrypamMH B IPOCTPAHCTBE, OO epIeHAUKY ISP
JBYX CKPEIIMBAIOIINXCS NPSMBIX U YMETh IPUMEHATh UX NIPU PELICHUH 3a/1a4;

—  BJIAJETh INOHATHEM YTOJI MEKy NPSAMOU U ITIOCKOCTBIO U YMETh IIPUMEHSTH €r0 IIPU
pELICHNN 3a/]ad;

— BJIAJETh NOHATUSMHU ABYTPAHHBIN YO, yIOJl MEXAY IUIOCKOCTSIMU, IEPIEHINKYISIPHbIE
IIJIOCKOCTH M YMETh IIPUMEHATH UX IIPU PEIECHUN 3a/1a4;

—  BJIAJETh NOHATUSAMH IIPU3Ma, NTapaJlJIeJICIUIE U IPUMEHATh CBOMCTBA Mapajuleenuena
IIpY PELICHNN 33]1a4;



—  BJIQJIETh NOHATHEM IPSIMOYTOJIbHBIN MapalieIenuIe ] U MPUMEHSTh €r0 P pelIeHUN
3azay;

— BJaJeTh NOHATUSAMU MUPAMUJIA, BUIBI MTUPAMUJ, SJIIE€MEHTHI IPaBUILHON MUPaMUIbl U YMETh
MIPUMEHSATh UX TIPU PELICHUU 3a]1a4;

— HMETb NPEJCTaBICHUE O TeopemMe Djiepa,MpaBHUIIbHBIX MHOTOTPAaHHUKAX;

—  BIIQJIETh MOHATHEM IUIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB M YMETh MPUMEHSTH €T0 MPU
pElIeHNH 3a]1aY;

— BJaJIeTh NOHATUSMU TeJa BpaleHus (IUIMHAD, KOHYC, map u cdepa), uX CeYeHHs U yMETh
MIPUMEHSATH UX TIPH PEIICHUU 3a]1a4;

— BJIaJIeTh NOHATUSMU KacaTelbHbIE MPSMbIE U IJIOCKOCTU U YMETh PUMEHSAThH U3IPU
pelIeHuu 3a1a4;

— WMETh MPEJACTABICHUS O BIIMCAHHBIX M OMUCAHHBIX chepax v yMeTh MPUMEHSITh UX TPU
pelieHuy 3a1ay;

— BJaJIeTh NOHATUAMU 00BEM, 00bEMBI MHOIOIPAHHUKOB, TeJl BpallleHUs U IPUMEHSATh UX MIPH
pelIeHuN 3a/1a4;

— HMETh MPEJCTABICHUE O Pa3BEPTKE IWIMHIPA U KOHYCA, IUIOIIAIA TOBEPXHOCTH NUIUHAPA U
KOHYCa, yMETb IPUMEHSITh UX MPU PELICHUH 3a/1a4;

— UMETh NMPEACTaBICHUE O TUIOMIAIU CHEPHI U YMETh MPUMEHSTH €0 MPHU PEUICHUH 3a/1a4;

— yMeTh peliaTh 3a7aui Ha KOMOWHAIIMU MHOTOTPAHHUKOB U TeJl BPAILlCHUS;

— WMETh MPEACTaBICHUE O TOJ00MH B IPOCTPAHCTBE M YMETh pellaTh 3a/1a4d Ha OTHOIICHHE
00BEMOB U TIJIOMIA/IeH TOBEPXHOCTEN TOAOOHBIX (HUTYD.

B nogceonesHoll scuzHu 1 npu uzyueHuu Opyux npeomemos:

COCTaBJISTh C MCIIOJIH30BAHUEM CBOMCTB T€OMETPUUYECKUX (DUTYp MAaTEeMaTHUYECKHUE MOICIH IS

pelieHus 3aay MpakTUYECKOro XapakTepa W 3a/ady W3 CMEXKHBIX JUCUUIUIMH, UCCIENI0BATH

MOJIyYECHHBIC MOJICITN M HHTEPIIPETUPOBATH PE3YJIbTaT.

Bexmopul u koopounamur 6 npocmpancmee

— BnangeTs NOHATHSME BEKTOPHI U X KOOPAWHATHI;

— YMETb BBINOJHATH OTNEpaIMy HaJl BEKTOPAMHU;

— HCTIONIB30BATh CKAJSIPHOE MPOU3BE/ICHIE BEKTOPOB ITPH PEIICHUH 33/1a4;

— TPHUMEHATh YpaBHEHHUE IJIOCKOCTH, (GOPMYITY PACCTOSHHS MEXKy TOUKaMH, YpaBHEHHE
cdepsl pH pelIeHnH 3a1ay;

— TMPUMEHATH BEKTOPHI M METO]] KOOPMHAT B IIPOCTPAHCTBE MPH PEIICHUH 3a/1ad.

Hcmopu}l mamemamuKu
— Hmeth MIpEACTAaBJICHUEC O BKIIAAC BbIJAIONIUXCA MAaTEMATUKOB B PAa3BUTUC HAYKU;
— IIOHHUMATb POJIb MATCMATUKHU B PAa3BUTHH Poccun.

Memoovr mamemamuxu

— Hcnonb30BaTh OCHOBHBIE METOMBI JOKA3aTEIbCTBA, IPOBOANUTE JIOKA3aTEILCTBO U BHIIOIHATH
OIIPOBEPIKEHHE;

— TPUMEHSITHh OCHOBHBIE METO/IbI PELLICHHSI MATEMATUYECKUX 3a/1a4;

— Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepHU30BaTh KpacoTy H
COBEPILEHCTBO OKPY’KAIOLIEr0 MUPa U MMPOU3BEICHUN UCKYCCTBA;

— TPUMEHATHh MpOCTEHIINE MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPU PELIEHUN MaTeMaTHUECKUX 3ajiay;

— TIOJB30BAThCS NPUKIAJAHBIMU MPOrpaMMaMH M IPOTrPaMMaMU CUMBOJIBHBIX BBIYMCICHHN UL
HCCIIeIOBaHUSI MATEMaTUYECKUX OOBEKTOB.

O6V‘I3IOUJPII>1C51 Ha 0a30BOM YPOBHEC INOJYYUT BO3MOKHOCTb HAYUHUTHCA:




Yucna u ¢vipasricenusn

— orepupoBatb ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  JorapudMm  UHUCIA,
TPUTOHOMETPHUYECKAsE OKPYKHOCTb, I'palyCHasl Mepa yIJa, BeJIMYMHA yIJIa, 33JaHHOI0 TOYKOM Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TAHI€HC U KOTaHIEHC YIJIOB, MMEIOLINX
IIPOU3BOJIBHYIO BEJIUYMHY;

— BBINOJIHATH apU(PMETUYECKHE ACHCTBUS C LEJIBIMU U PAllMOHAILHBIMU YHCIIaMU;

— BBINIOJHATh HECJIOKHBIE TPE0Opa30BaHUSl YHCIOBBIX BBIPAXKEHUH, COAEpKAIIUX
CTETIEHU YHuCell, TH00 KOPHU U3 YHCel, TUOO Jorapu(Mbl YuCed;

— CpaBHMBATh pallMOHAJIbHbIC YHCIIA MEKIY COOOM;

— OLICHMBATh U CPAaBHMBAThb C PALMOHAIBHBIMH YHMCIIAMHM 3HAYECHMS LIEIBbIX CTEIEHEH
yucell, KOpHEN HaTypaJIbHOM CTENEeHU U3 YHUCE, JOrapu(pMOB YUCEI B IPOCTHIX CIIydasx;

— OLICHUBATb 3HAKU CUHYCA, KOCUHYCA, TAHI€HCA, KOTAHI'€HCA KOHKPETHBIX YTIIOB;

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

— BBIIIOJIHATH BBIUUCIICHUS [IPU PELICHUH 3a/1a4 IIPAKTUYECKOr0 Xapakrepa,

— BBIIIOJHATh IPAaKTHYECKHUE pacueThl C HCIIOJIb30BAHUEM IIPH HEOOXOAMMOCTH
CIIPaBOYHBIX MAaTEPHUAJIOB U BBIYUCIIUTEIbHBIX YCTPOUCTB;

— COOTHOCHUTB PEaJIbHbI€ BEJIMUMHBI, XapaKTEPUCTUKU OOBEKTOB OKPY’KAIOILIEr0 MHUpa C
UX KOHKPETHBIMH YHUCIOBBIMU 3HAYEHUSIMY,

- UCIIOJIb30BaTh METOJbl OKPYIJIEHMS, NPUOIMKEHHUS W NPUKUAKUA TpU PELICHUU
[IPAKTUYECKUX 3a/1a4 NIOBCEAHEBHOM KU3HU.

Ypasnenusn u nepasencmea

- Pemate pamumoHanbHble, TIOKa3aTeNbHbIE W JIorapu(MUYEeCKHe ypaBHEHHUS U
HEPaBEHCTBA, MIPOCTEMNIINE UPPAMOHAIBHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA
U UX CUCTEMBI;

- HCIIOJIB30BaTh METOJbl PEIICHUS YPAaBHEHMI: NPUBEICHHE K BUIY «IIPOU3BEICHUE
PaBHO HYJIIO» WIH «49aCTHOE PABHO HYJIIO», 3aMEHA IEPEMEHHBIX;

- HCII0JIb30BaTh METOJ MHTEPBAJIOB Ul PEILICHUSI HEPABEHCTB;

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

- BBITNIOJHATh OTOOP KOpHEW ypaBHEHHH WM PEleHUIl HEpaBEHCTB B COOTBETCTBHUH C
JIOTIOJTHUTEIbHBIMHU YCIOBUSMHU U OTPAaHUYECHUSMH.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX PEIMETOB:

- COCTABJISITh U PEIIAaTh YPABHEHMS, CUCTEMBI YPaBHEHUI M HEPABEHCTBA IIPU PEILIEHUN
3ajjay APYrux y4eOHBIX NPEIMETOB;

- HCIIONIB30BaTh YPaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
MIPOCTEUIINX MATEMAaTUYECKUX MOJIENIEH PEAJIbHBIX CUTYAlMK WM IPUKJIAIHBIX 33]1a4;

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIH IIPU DPEIICHUM YPAaBHEHMs, HEPABEHCTBA WIIU
CUCTEMBI pe3yJIbTaT, OLEHUBATh €ro MPaBIoNoA001e B KOHTEKCTE 3aJaHHOMN pealbHON CUTyallun
VI IIPUKIJIAHOM 3a/1a4yu.

Dynkyuu

- OmnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIMYMH, (PYHKIHUS, aprTyMEHT U 3HAUYCHUE
byHKIMH, 00NacTh OMpeNeleHUss U MHOXKECTBO 3HAUeHMHM (QYHKIMH, rpapuK 3aBUCHUMOCTH,
rpaduk GYHKIUHU, HYJIH QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, BO3pPACTaHUE HA YHUCIOBOM
IPOMEXKYTKe, YObIBaHME Ha YHCIOBOM IPOMEXYTKE, HauOoOJblllee M HAaUMEHbIIEE 3HAYCHHE
(GYHKIMK Ha YUCIOBOM MPOMEXKYTKE, MEepHOANUYecKas (YHKUUS, MEPHOA, YeTHAs M HEYEeTHas
byHKINH,

- OINepUPOBATH MOHATUSAMU: CTEMEHHAs, Jorapumuyeckas U nokasareiabHas GyHKINH,
TPUTOHOMETpHUUYECKHE (DYHKINH;

- OTpeAEeATh 3HaUeHUE (PYHKIMU [0 3HAYEHUIO apryMEHTa MpHU Pa3INYHBIX croco0ax
3a1aHusl QyHKIUHY;



- CTPOUTH Tpa(pUKH N3YUEHHBIX (PYHKIIHUI;

- ONMHUCHIBaTh TO TpaduKy M B MPOCTEHIINMX ciaydasx 1o (opmyie MOBEACHUE U
cBoMcTBa (PYHKIMH, HAXOAUTH 10 TpaduKy (QYHKIIMK HAMOOJBIITNE M HAMMEHBIITUE 3HAYCHNS,

— CTpOUTHh OCKHM3 rpaduka GYHKIUH, YAOBIETBOPSIONIEH NpPUBEIECHHOMY Ha0Opy
yCIoBHA (IPOMEKYTKH BO3pacTaHus/yObIBaHUS, 3HAaU€HUE (YHKLIHUU B 3aJlaHHOM TOYKE, TOUKH
9KCTPEMYMOB, HYJIH QYHKIIUH U T.11.);

- pelmarb ypaBHEHMs, IPOCTEHIIME CHCTEMbl YpaBHEHHUH, MWCIIONb3Yysl CBOWCTBA
¢GyHKUMH ¥ UX rpaduKoB.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU JIPYTUX YUEOHBIX MPEIMETOB:

- onpeneNnaTh Mo rpaukaM M HCHOJB30BATh Ul pEIEHHs NPUKIAJHBIX 33734
CBOMCTBa peajbHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOOIbIIME W HAMMEHBIINE 3HAYCHUS,
NPOMEXYTKH BO3paCTaHUs U yObIBaHUS (DYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- HMHTEPIPETUPOBATH CBOKMCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYyalUu;

-OIpenesaTh N0 rpadukamM MNpOCTEHIINE XapaKTEPUCTUKHU IMEPUOJUYECKHX IPOLIECCOB B
0610JI0THUH, SKOHOMUKE, My3bIKE, PaIUOCBS3H U JIp. (aMILTUTYAa, IEPUO U T.I1.)

dnemenmol mamemMamuyecKko2o0 aHanu3a

- OmnepupoBarh MOHATUSAMHU: MPOU3BOIHAS (PYHKLIMHU B TOUKE, KacaTeslbHas K rpaduky
GyHKIUH, TPOU3BOIHAS QYHKIUY;

- BBIUUCIIATh  NPOM3BOJHYK)  OJHOWIEHA, MHOIOWIEHa, KBAJApPaTHOIO  KOPHS,
IPOM3BOJIHYIO CyMMBbI (DyHKIIHIA;

- BBIUUCIIATh MPOU3BOJHBIC 3JEMEHTAPHBIX (QYHKIHMA M MX KOMOWHAIUH, HCIIONB3YS
CIPaBOYHBIE MaTEPHUAIIbI;

- UCCIIeZIOBaTh B MPOCTEHUHIMX cly4yasX (YHKIMA Ha MOHOTOHHOCTb, HAXOAWUTh
HauOONbIINE ¥ HAUMEHBUINE 3HAYCHUS (QYHKUUH, CTPOUTHh TpapuKd MHOTOWICHOB U
NPOCTENHIINX pallMOHAIBHBIX (DYHKIMIH ¢ MCTI0JIb30BaHUEM allapaTa MaTeMaTHYEeCKOr0 aHaJIN3a.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX IPEIMETOB:

- pemarh MpUKIaJHble 3aJa4yd U3 OHOJOruH, (PU3UKH, XUMHUU, SKOHOMUKH U JPYTHX
IPEMETOB, CBA3aHHBIE C UCCIIEOBAHUEM XAapaKTEPUCTHK peallbHBIX MPOIECCOB, HAX0XKICHUEM
HauOOJBIINX U HAMMEHBIINX 3HaYEHUH, CKOPOCTH U YCKOPEHHUS U T.I1.;

- MHTEPIPETUPOBATH MOTYUYEHHbIE PE3YIIbTATHI.

Teopusa eéepoamnocmeii u cmamucmuka, 102UKa U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMU OMUCATENLHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpennee apudmeTrHdecKoe, MeInana, HanooJIbIlee U HauMEHbIIee 3HAUYCHNUS,

- OTICpUPOBATh TOHATHUSAMHU: YaCTOTA M BEPOSTHOCTh COOBITHS, CIyYalHBIA BBIOOP,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISITH BEPOSITHOCTUA COOBITUM HA OCHOBE MOJICYETA YHCIIA UCXOJIOB.

B noBcenHEeBHOM XU3HU U TIPU U3YUYECHUU JPYTUX MPEIMETOB:

- BBIYUCIISITH WJIH OIEHUBATh BEPOSTHOCTH COOBITUI B peaIbHON KU3HH,

- BBIOMpATH MOJIXOASIINE METOIBI IPEICTABICHHS U 00paOOTKU JaHHBIX;

YMETh PellIaTh HECJOKHBIE 3aJ]a4l Ha MMPUMEHEHHE 3aKOHA OOJIBIIUX YHUCEN B COIIMOJIOTHH,
CTpPaxOBaHHH, 3JPABOOXPAHCHHM, OOECTICUCHHH O€30MaCHOCTH HACEJICHHUS B YPE3BBIYAHBIX
CUTYyaIUsX

Texcmoewie 3a0auu

— Pemars 3aaun pa3HbIX TUIIOB, B TOM YHCIIE 33J]a4 MOBBIIEHHON TPYAHOCTH;

— BBIOMpATh ONTUMAJIBHBIA METOJ PELICHUS 3aJjaul, pacCMaTpUBas Pa3InuHble METObI;

— CTPOUTb MOJIENb PELICHUS 3aJa4H, IPOBOAUTH J10KA3aTEIIbHbIE PACCYKACHUS;

— pemiaTh 3a/1a4u, Tpedylomue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUH, BbIOOpa
ONITUMAJILHOTO PE3yJIbTaTa;



— aHaJIM3MPOBATH M UHTEPIIPETUPOBATH PE3YyIbTAThl B KOHTEKCTE YCIOBHUS 3a7a4H, BEIOUPATh
peleHusl, He MPOTUBOPEYAIINe KOHTEKCTY;

— TEepEeBOAMTH MPH PEUICHUH 33a1a4l HHPOPMAIIHIO U3 OJHON (OPMBI B IPYTYIO, UCTIONB3Y S
IIpU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, IpauKu, TUarpaMMsl;

B noseceonesHoll scusHu U npu u3yHeHuu Opyeux npeomemos:

— pemiaTh NPaKTHYECKUE 3a/1a4M U 33/1a4M U3 APYTUX IPEIMETOB.

T'eomempus

- OnepupoBaTh MOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTh B  IPOCTPAHCTBE,
NapajuIeIbHOCTh U MEPIIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEHH;

- IIPUMEHSATH JJIs pelleHus 3aJa4 reoMeTpuyeckue (akThl, €CIM YCIOBUS NPUMEHEHUS
3aJaHbl B IBHOH (opme;

- pemaTh 3aJa4d Ha HAXOXKICHHWE TE€OMETPHUYECKUMX BEJIMYUH IO o0pasuaM Win
JIrOpUTMaM;

- nenaTh (BBIHOCHBIE) IUIOCKHE YEPTEXXU U3 PUCYHKOB OOBEMHBIX (UIyp, B TOM YHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB;

- W3BIICKaTh, HHTEPIIPETUPOBATH U MPEOOPa30BBIBATH MHPOPMAILIUIO O TEOMETPUIECKUX
¢durypax, IpeAcTaBICHHYO Ha YepTexax;

- IOPUMEHATh TeoMeTpuueckue (akTbl JUIsl pelleHus 3axady, B TOM YHCIe
MPEIOIArafoIIuX HECKOIBKO [IaroB PemieHs;

- OIMCHIBATh B3AaUMHOE PACTIONIOKEHHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

- (GbopMyIMpOBaTh CBOMCTBA U IPU3HAKU QUTYD;

- JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKIACHNUS;
BJAJIeTh CTAaHAAPTHOM KiaccupUKalMed MPOCTPAHCTBEHHBIX GUryp (IHpamMuIbL,
IIPU3MBI, TApaJUIEICIUIIE Ib);

- HaXOJUTh OOBEMBI H IIJIONIATU TTOBEPXHOCTEH IeOMETPUIECKHX Tell ¢ IPUMEHEHUEM
bopmyur;

- BBIUUCIIATH PACCTOSHUS U YTIIbI B TPOCTPAHCTBE.

B noBceHEeBHOI KU3HU U TTPU U3YyUEHHUH JPYTUX MIPEIMETOB:

- HCTIOJIh30BaTh CBOMCTBA TE€OMETPHUECKUX (PUTYp JUIS PEHICHHUS 3a/1a4 MPaKTHIECKOTO
XapakTepa M 3aJ1a4 U3 Apyrux o0sacTeil 3HaHUi.

Bekmopul u koopounamut 6 npocmpancmaee

— OmnepupoBath MOHATHSAMH JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIIh
BEKTOPa, PABCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YroJl MEXIy BEKTOpaMH, CKaISIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPHI;

— HaXOJUTh PACCTOSHUE MEXIY ABYMsI TOYKAMH, CYMMY BEKTOPOB M TPOW3BEICHUE
BEKTOpPA Ha YHCII0, YTOJI MEXTy BEKTOPaMH, CKAISIPHOE MMPOU3BEACHHE, PACKIIABIBATE BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM;

- pelaTh MPOCTeHIINE 3aJa4i BBEACHUEM BEKTOPHOTO Oa3uca.

O6vqa10m1/n7lc;1 Ha VPHVGHCHHOM YPOBHEC NOJYYUT BO3MOKHOCTb HAYUHMTHCA:

Dnemenmol meopuu MHOMCECE U MAMEMAMUYECKOU J102UKU

JocTtrxenne pe3yapTaToB

— CB0060JHO OMepUpOBaTh MOHATUSAMU: KOHEYHOE MHOKECTBO, AJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IIepecedeHue, 00beIMHEeHNE U Pa3HOCTh MHOXKECTB, YHCIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, HHTEPBAJ, OJYHUHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOM
TOYKOH, rpaduaecKoe MpeICTaBICHUE MHOKECTB Ha KOOPIUMHATHON MIIOCKOCTH;

— 3aJjaBaTh MHOXXECTBA MEPEUHUCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM;



OIIEpPUPOBATH MOHATUSMHU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKICHUS, IPUUKHA, CIIEJICTBUE, YACTHBIN ClTydail OOLIETr0 YTBEPKI€HUS, KOHTPIPUMED;
IIPOBEPATH MPUHAJIEKHOCTD DJIEMEHTA MHOXKECTBY;

HaXOJUTh NepeceyeHrne 1 00beAMHEHNE MHOXKECTB, B TOM UHCIIE IPECTaBICHHbIX
rpaduuecKy Ha YUCIOBOM MPSAMON M HA KOOPIAUHATHON TIIOCKOCTH;

IIPOBOAMTD JJOKA3aTEeIbHbIE PACCyKIEHUS 111 000CHOBAaHUS UCTUHHOCTH YTBEPKICHUM.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

HCIIOJBb30BaTh YHMCJIOBBIC MHOXXCCTBA HA KOOp,Z[I/IHaTHOI‘;I HpHMOI\/'I Hn Ha I(OOp,Z[HHH.THOfI
INIOCKOCTH AJId OIMUCAaHUA PCAJIBbHBIX IMPOLCCCOB U SIBJ'IGHI/II\/'I;

MMPOBOAUTL HOKA3ATCJIBHBIC PACCYKIACHUA B CUTyallUAX IIOBCEIHEBHOM JKU3HU, IIpU PCIICHHUU

3a/1a4 U3 Ipyrux IpeIMeTOB

OIIEpUPOBATh IIOHATHUEM OIIPEAEICHUS, OCHOBHBIMU BUJAMH OIIPEIEIICHUNA, OCHOBHBIMU
BHUJIAMU TEOPEM;

IIOHUMATb CyTh KOCBEHHOI'O JI0Ka3aTeJIbCTBA;

OIEPUPOBATH ITOHATUSAMHU CYETHOTO U HECUETHOI'O MHOXKECTBA;

IIPUMEHATHh METOJ] MaTEMAaTUIECKON MHAYKIUY IS IPOBEACHUS PACCYKICHUN U
JI0KAa3aTeJIbCTB U IIPU PEILICHUH 3a1a4.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

HCITOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK M SI3BIK JIOTUKH JIJIS1 OTIMCAHUS PEATbHBIX
MIPOLIECCOB U SBJICHUH, IPU PEUICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB.

Yucna u evipasicenus
JocTtrxeHne pe3yapTaToB

CB00OHO OMEpUPOBATH MOHATUSIMU: HaTypajJIbHOE YHCIIO0, MHOKECTBO HATYPAJBHBIX YHCE,
1[eJI0€ YHUCII0, MHOKECTBO LIETIBIX YKCeN, OOBIKHOBEHHAS IPOOb, AeCATUYHAS IPOOH,
CMEIIaHHOE YHCII0, PAIMOHATBHOE YHCII0, MHOKECTBO PallMOHATBHBIX YUCET,
HPPALMOHATIEHOE YHUCIIO, KOPEHb CTETIEHU N, IEUCTBUTENBHOE YUCIO, MHOKECTBO
JEHCTBUTEILHBIX YHCEJ, TeOMETPUUECKAsi HMHTEPIPETAIHSI HATYPATbHBIX, IIEJIBIX,
palMOHANbHBIX, I€UCTBUTEIbHBIX YHCEIT;

MMOHUMATh U OOBACHITH PA3HUILY MEX]Ty TTO3UIIMOHHON Y HETIO3UITMOHHOW CHUCTEMaMH
3aMucy YHCET;

MEPEBOIUTH YMCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;
JTIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU JETUMOCTH CYMMBI U IIPOU3BEACHUS TPU
BBITIOJIHEHUH BBIYMCIICHUHN U PEIICHUHU 3a/1a4;

BBITIOJTHSITH OKPYTJICHHE PAllMOHATBHBIX U UPPAIMOHATBLHBIX YUCEN C 33ITaHHONW TOYHOCTHIO;
CpPaBHUBATH JICHCTBUTEIIbHBIC YHCIIa PA3HBIMU CITIOCOOAMH;

YHOPSA0YUBATh YKCIIA, 3aMCaHHbIE B BUJIe OOBIKHOBEHHOMN U IECATUYHOM ApoOu, Yncia,
3aMMucaHHbIe ¢ UCTIONB30BaHNEM apu(PMETUIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeTeH!
Ootpire 2;

Haxoauth HOJI 1 HOK pa3ubiMu cioco6aMu 1 UCITOJIB30BaTh UX MPH PEIICHUH 3a]1a4;
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BRIPAXKEHUI, COJIEpKAIINX ACHCTBUTEIbHBIC
YHUCa, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;

BBITIOJTHSITh CTAHIAPTHBIE TOXKICCTBEHHBIE TIPE0OPa30BaAHUS TPUTOHOMETPHUECKUX,
norapu()MUUECKHX, CTETIEHHBIX, UPPAIIMOHAIBHBIX BHIPAKEHUH.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

BBITIOJHATH U OOBSCHATH CPaBHEHHE PE3YJIbTaTOB BBIYUCICHUN NIPU PEILICHUHU MPAKTUYECKUX
3a/1a4, B TOM YHUCJIE MPUOIMKEHHBIX BEIUUCICHHM, UCTIONB3YS pa3Hble CIIOCOOBI CpaBHEHUI;
3aMHCHIBATh, CPABHUBATH, OKPYTIISTh YUCIOBBIE TaHHBIE PEATbHBIX BEJTUUUH C
MCIOJIb30BAHNUEM PA3HBIX CUCTEM U3MEPEHMUS;

COCTaBJISAITb W OLCHUBATH PA3HBIMU croco0aMy  YHCJIOBBIE BBIpAXKCHUSA TIpU PCIICHUU

MPaKTUYECKHX 3aJa4 U 3a[a4 U3 IPYTUX yU4eOHBIX MPEIMETOB



CBOOO/THO OTIEPUPOBATH YUCIOBBIMU MHOKECTBAMU NIPH PEILICHUH 33]a4;

MOHUMATh MPUYUHBI K OCHOBHBIE HJICH PACIIUPEHUS YUCIOBBIX MHOXKECTB;

BJIaJIETh OCHOBHBIMHU TIOHSATHSIMH TEOPHH ACTUMOCTH IIPH PEIICHUN CTaHIAPTHBIX 33124
UMeTh 0a30BbI€ MPECTABIECHUS O MHOXKECTBE KOMITJIEKCHBIX YHUCET;

CBOOO/THO BBITIOJIHATH TOKICCTBEHHBIE IPEOOPAa30BAHMSI TPUTOHOMETPHUYECKHUX,
norapu(MHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIasneTh popmyioit 6mHomMa HetoToHa;

IIPUMEHSITH [IPU PELIEHUHU 33]1a4 TEOPEMY O JIMHEHHOM npeactasiaeHund HO/L;
MPUMEHSTH MPH pereHny 3a1ad Kutaiickyio TeopeMy 00 ocTaTkax;

MIPUMEHSTH MPH PeleHnH 3a1ad Manyto teopemy Depma;

YMETb BBINOJIHATH 3aIMCh YHCJIa B TO3UIIMOHHON CUCTEME CUUCIICHUS;

MIPUMEHSATH MIPH PEIICHUN 33729 TEOPETHKO-YHCIOBbIC (DYHKIMH: YHCIIO M CyMMa JACTUTENeH,
¢bynkumio Diinepa;

MPUMEHSTH MIPH PEILICHUH 33J1a4 IeTHbIe Apo0u;

OPUMEHSTDH MPU PELICHUN 33AaYMHOTOWICHBI C ICHCTBUTELHBIMU H LIEJIBIMH
Kod(purmenTamu;

BJIAJI€Th MOHATUAMU NPUBOJUMBIN M HEIPUBOIUMBIN MHOTOUJIEH U IIPUMEHSTh UX IIPU
pEelIeHNH 331y,

MPUMEHSTH MPH pemeHnd 3a1ad OCHOBHYIO TEOpEMY areOpsl;

IPUMEHATh IPU PELICHHM 3axad Mpocreiinne (YHKIUUM KOMIUIEKCHOH HEepeMEeHHON Kak
reOMETPUUECKUE TPEOOpa3OBaHHUA.

Ypa(menuﬂ U Hepaesencmea
I[OCTI/I)KCHI/IG PE3YIbTAaTOB

CB000/1HO OMEpUPOBATh MOHATUSMH: YpaBHEHUE, HEPABEHCTBO, pABHOCHIIbHBIE YPaBHEHUS U
HEPaBEHCTBA, YPaBHEHNUE, SBISIOIIEECS CIECICTBUEM JIPYTrOro YpaBHEHUS, YPaBHECHMS,
PaBHOCWIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE IPEOOpa30BaHNs yPaBHEHUH;

peuiaTh pa3sHble BUABI yPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCJIE HEKOTOPBIE
ypaBHeHUs 3-ii U 4-# cTenenei, IpoOHO-pallMOHATIBHBIE U UPPAIlMOHAIIEHBIE;

OBJIaJIETh OCHOBHBIMU THIIAMH [TOKa3aTEIbHBIX, TOTaPUPMUUECKHUX, UPPALIHOHATbHBIX,
CTEIIEHHBIX YPABHEHU U HEPABEHCTB U CTAHJAPTHBIMU METOJAMU UX PELICHUN U IPUMEHATH
WX TIPU PELICHUH 33/1a4;

IIPUMEHATH TeopeMy be3y k peneHnio ypaBHEHUI;

IIPUMEHATH TeopeMy BueTa [uist peleHns HEKOTOPBIX YPaBHEHHUI CTEIIEHH BBILLE BTOPOH;
MIOHUMAaThb CMBICI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCUIIBHBIX ITPE0OPa30BaAHUAX
YPaBHEHUU U yMETh UX JI0KA3bIBaTh;

BJIa/IETh METOJIaMU PELLIECHUS YPaBHEHHM, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPATh METO/1
peleHust 1 000CHOBBIBAaTh CBOI BBHIOOD;

MCIOJIb30BaTh METOJI MHTEPBAJIOB JUI PELICHUS HEPABEHCTB, B TOM YHCIIE APOOHO-
palMoOHaIbHBIX U BKJIIOYAIONIUX B c€0s1 MppalliOHAIbHbIE BBIPAKEHMS,;

peuiath anredpandeckue ypaBHEHHUS U HEPaBEHCTBA U X CHUCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeTOIaMu;

BJIAJIETh PA3HBIMU METOJIAMM JI0KA3aTEIbCTBA HEPABEHCTB;

penaTh YpaBHEHHMs B LEJIbIX YHACIIAX;

n300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€MbIE YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
CUCTEMAMU;

CBOOOHO UCIIOJIb30BaTh TOKECTBEHHBIE TIPE0OPa30BaHus MIPH PEIICHUH YPAaBHECHUNA U
CUCTEM ypaBHEHUI

B nogceonesHoil scuznu u npu uzyuyeHuu Opyux npeomemos:



— COCTaBJIATh U pellaTh ypaBHEHNUs, HEPABEHCTBA, UX CUCTEMBI IIPU PELLIEHUU 3a7a4 APYyTUX
y4eOHBIX IPEIMETOB;

—  BBIIOJHATH OLIEHKY NPaBA0NOA00Ms Pe3yIbTaTOB, NOJYYaeMbIX IIPU PEIICHUH pa3IMYHbIX
YPaBHEHHIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3aay APYTHX Y4eOHBIX IPEIMETOB;

— COCTaBJISITh U peIIaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMu IIPU PEILIEHUH 3a7a4
APYTUX y4eOHBIX IPEAMETOB;

— COCTaBJISTh YpaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIIMCBIBAIOINE PEATbHYIO CUTYyalUI0
WM NIPUKJIAHYIO 33a]ja4y, MHTEPIPETUPOBATh NIOJyUYEHHbIE PE3YJIbTATHI;

UCIIO0JIb30BaTh POTrPAMMHBIE CPEACTBA IPU PEIIEHUH OTAEIbHBIX KIACCOB YPaBHEHUH 1

HEPABEHCTB

— cBOOOJIHO OIpeNENATh TUIl U BBIOUPAaTh METO/1 PEIIEHUS II0Ka3aTEeIbHbBIX U
norapu(pMHUUECKUX YpPaBHEHUN 1 HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKUX YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO pellaTh CUCTEMbI JIMHEMHBIX YpaBHEHUH;

— pelaTh OCHOBHBIE THIIbI YPABHEHUI U HEPABEHCTB C MapaMeTpaMu;

— TPUMEHATH NPU pelleHuH 3a1a4 HepaBeHcTBa Komm — byHsakoBckoro, bepHyy;

— HUMETb NIPEACTABIECHUE O HEPABEHCTBAX MEXKY CPEIHUMHU CTEIICHHBIMHU.

Dyukyuu

JlocTrkeHus pe3yJIbTaToB:

— Bnaners NOHATUAMHU: 3aBUCUMOCTD BEIMUUH, QYHKIIMS, apTyMEHT U 3HaYeHUe (YHKINH,
00J1acTh OnpeiesIeHHsI 1 MHOXKECTBO 3HaYeHUH (QYHKIMHU, rpaduK 3aBUCUMOCTH, rpaduk
¢byHKIMU, HYIM GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YUCIOBOM IIPOMEKYTKE, HAaMOOJIbIlIee M HAUMEHbIIIee 3HaUCHNE
(YHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, IeproandecKas QyHKIHS, IEpUO, YeTHASL U HEUETHAs
(GYHKIMU; YMETh IPUMEHSATh 3T MOHATHS IPU PELICHUH 3a/1a4;

— BIIQJIETh MOHATHEM CTeTeHHast QyHKIHS; CTPOUTH €€ TpadUK U yMeTh IPUMEHSATh CBOHCTBA
CTETIeHHON (PYHKIIMU TPU PEIICHUH 3a/1a4;

— BJaJIeTh NOHATUSAMHU MOKa3aTeNbHAas (PyHKINS, SKCIIOHEHTA; CTPOUTH UX TpaduKU U YMETh
IIPUMEHSTH CBOICTBA MOKa3aTeIbHON (PYHKLIMH MIPH PEILICHUH 33]1a4;

—  BIIQJIETh MOHSATHEM JIoTapumuyeckast pyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh
cBOiicTBa Jorapudmuueckoi GyHKIUH PU pELICHUH 3a/1a4;

— BJIQJIETh NOHATHSIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTH UX TPaQUKH U YMETh
MIPUMEHSATH CBOICTBA TPUTOHOMETPUYECKUX (PYHKLUH MPH peIIeHUH 3a]a4;

— BIIQJIETh OHATHEM OoOpaTHas (PyHKIUS; MPUMEHSTh 3TO MOHATHE TP PEIICHUH 33/1a4;

— TPUMEHATH IPU PEIICHUH 3aJ]a4 CBOMCTBA (PYHKIMIA: YETHOCTh, IEPUOTUIHOCTD,
OTrPAaHUYEHHOCTB;

— TPHUMEHATH NPH PEIIeHUH 3a]1a4 IpeoOpa3oBaHus TpapuKoB (QyHKIIHIA;

—  BJIQJIETh NOHATHSAMHU YHUCIIOBAs MOCIE0BATEILHOCTD, apU(PMETHUECKas U TeOMeTpUIecKas
MIPOrpeccusi;

— TPHUMEHATH NPH PEIIEHUH 3a]1a4 CBOMCTBA U MPU3HAKH apU(PMETHUECKON U reoMeTpUYecKon
IIPOrPECCUN.

B noeceonesnoti scuznu u npu uzyueruu Opyeux yueoOHwvix npeomMemos:

— OHpeAensaTh N0 rpadukaM U UCIOIb30BaTh AJIs PEIICHUs PUKIAIHBIX 3a]1a4 CBOMCTBA
peanbHBIX MPOIECCOB M 3aBUCUMOCTEH (HauOOJIbIINe U HAMMEHBIINE 3HAYCHHS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUYKH NIeperuda, nepuoj u T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON NIPAKTUYECKON CUTyaLUH;.

onpeneNniaTh MO TpapukaM MNpoCTeHIINEe XapaKTepUCTUKHU MEPUOANYECKHX MPOIECCOB B

OMOJI0TUH, SKOHOMHKE, My3bIKE, PAJJUOCBSI3U U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.)

— BJAJETh NOHATHEM aCUMITOTHI U YMETh €r0 MPUMEHSTH [P PELICHUHN 33/1a4;



— TNPUMEHATH METO/bI peIlieHus MpocTeHmnx auddepeHnnanbHbIX YpaBHEHUH IEPBOTO U
BTOPOTO MOPSAIAKOB.

Dnemenmol Mamemamuiecko2o aHaIu3a

JlocTroKeHMsI pe3yJIbTaToB:

— Bnaners noHsiTHEM OECKOHEUHO yOBIBAIOIIAs TEOMETPUUIECKAsS IPOTPECCHUS i YMETh
MPUMEHSTH €ro TIPU PEIICHUH 3a/1a4;

— TPUMEHSATH JJI PEIIeHUs 3a7]a4 TEOPHUIO MIPEJIeIIOB;

— BJIaJIeTh NOHATUSAMU OECKOHEYHO OOMBINHE U OECKOHEYHO Majble YHCIOBBIE
MOCIIEZIOBATEILHOCTH M YMETh CPABHUBATH OECKOHEUHO OOJIBIITNE U OECKOHEUHO MaJIbie
MOCJIeIOBATEIIbHOCTH;

—  BJIaJIeTh NOHATUSAMU: MTPOU3BOHAS PYHKIIUHN B TOUKE, IPOU3BOIHAS (DYHKIIUY;

—  BBIYUCIISITH POU3BOJIHBIC AIIEMEHTAPHBIX (PYHKIHMIA U MX KOMOWHAIIHIA,

— WcclnenoBath (GYHKIMKA HA MOHOTOHHOCTb U OKCTPEMYMBIL;

— CTPOWTH rpa)¥iKu ¥ MPUMEHSATH K PEUICHHIO 3a7a4, B TOM YHCIIE C TapaMEeTPOM;

— BJIAJICTh IOHATHEM KacaTeJIbHAs K rpaduKy (GYHKIIMHA U YMETh IPUMEHSTDH €TI0 IIPH PEIICHUN
3ajaq;

— BJaJIeTh NOHATUSAMU NIEpBOOOpa3Has QyHKIHUs, ONPEeACTCHHBIA HHTETPAT;

— npuMeHsATh Teopemy Herotona—Jleiibnuiia u ee cneacTBUs Il pEIICHUS 3a/1a4.

B nosceomnesnoti scuznu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

— pelaTh NPUKJIATHBIC 3a1a4H U3 OMOJIOTUH, (PU3HKH, XUMUHU, SKOHOMUKH H JPYTUX
MPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTUK MPOIIECCOB;

WHTEPIPETHPOBATH IMOTYICHHBIE PE3yIbTaThI

— CBOOOJIHO BIIJIETh CTAHIAPTHBIM aIapaToM MaTEeMaTHYECKOTO aHAIN3A ISl BEIYUCICHHS
MIPOU3BOIHBIX (PYHKIIMH OJHON TIEpPEMEHHOIH;

— cBOOOJIHO MPUMEHSTH anmapaT MaTeMaTHYECKOTO aHaN3a I UCCIIeIOBaHMS (PYHKIIHA U
MMOCTPOCHHUS TPa(PUKOB, B TOM YHCJIC UCCIICIOBAHUS HA BBITYKJIOCTH;

— OIepUpPOBaTh MOHATHEM IEPBOOOPA3HON (BYHKIIMH JIJISl PEIICHUS 32,134,

— OBIIQJICTh OCHOBHBIMU CBeACHUSIMH 00 nHTerpaine Herorona—JIeitOHmIIa 1 ero mpocTenmmx
MIPUMCHECHHUSIX

— OIEepUpPOBATh B CTAHJAPTHBIX CUTYANUSAX MPOU3BOJIHBIMHU BBICIITUX MTOPSTKOB;

— YMeTh IPUMEHSTH IIPH PEIICHUN 33]1a4 CBOHCTBA HEMPEPHIBHBIX (YHKITHH;

— yMeTh IPUMEHSTH MPH PEIICHUH 33]1a4 TeopeMbl BeliepmiTpacca;

— yYMETb BHINOJHATH MPUOIKEHHBIE BBIYUCICHUS (METOIbI PEIICHUs] YPaBHEHUH, BBIYUCIICHUS
OTIpEeICTIEHHOTO UHTETpaa);

— YMeTh IPUMEHSTH MPUIIOKECHNE TIPOU3BOTHON U ONIPEICTICHHOTO HHTETPpaIa K PEIICHUIO
3aJ]a4 €CTeCTBO3HAHUS;

BJIQJICTh TOHSATUSMHU BTOpas TPOW3BOAHAS, BBINYKIOCTh rpaduka (GyHKIHM H yMETh

UCCIIeIOBaTh (DYHKIMIO HA BBITYKJIOCTb.

Teopu}l eeponmuocmeﬁ u cmamucmuka, j1ocuKka u Komﬁuuamopuka

JlocTrkeHus pe3yJIbTaToB:

— OmnepupoBaTh OCHOBHBIMH OIUCATEIbLHBIMHU XapaKTepUCTUKaMU YHCIOBOTO Habopa,
MOHATHEM I'eHepaibHasi COBOKYITHOCTh M BBIOOPKOI U3 HEeE;

— ONepupoOBaTh MOHATUSAMH: YACTOTA U BEPOSITHOCTH COOBITUS, CyMMa U TIPOU3BE/ICHHE
BEPOSITHOCTEM, BEIYUCIIATH BEPOSTHOCTU COOBITUN HA OCHOBE MOJCYETa YHCIIa UCXOJIOB;

— BJaJIeTh OCHOBHBIMU MOHITHSIMH KOMOMHATOPUKU U YMETh UX MIPUMEHSTH [P PEIICHUN
3a/1ay;

— HWMETb NpeCTaBIeHUE 00 OCHOBaX TEOPHUH BEPOSITHOCTEH;



HWMETh MIPEACTABICHUE O IUCKPETHBIX U HEMPEPBIBHBIX CIIyYalHBIX BEJIMYMHAX U
pacnpenesieHus X, O HE3aBUCUMOCTH CIIyYalHbIX BEJINYHH;

HMMETH MPEJCTABICHUE O MATEMATUYECKOM OKUJAHUU U JUCIEPCUH CITyYalHbIX BEJIMYHH;
HMMETH IIPEACTABICHUE O COBMECTHBIX PACIPENAECICHUAX CIyYalHbIX BEIUYUH;

MMOHUMATh CyTh 3aKOHA OOJBIINX YHCEN M BBIOOPOYHOTO METO/1a U3MEPEHUS BEPOSTHOCTEH;
HMMETh IIPEACTABICHUE O HOPMAJIIBHOM PACIPEACIICHUU U IPUMEPAX HOPMAIIBHO
pacnpeesieHHbIX CTy4YailHbIX BEIUYUH;

HMMETH MPEJCTABICHUE O KOPPEJSIIIUU CIIy4allHbIX BEJTUYMH.

B nogceonesHoll scuzHu 1 npu uzyuyeHuu Opyux npeomemos:

BBIYUCIIATH WKW OLICHUBATHL BCPOATHOCTH COOBITHH B peaJIbHOfI KU3HU,

BBIOMPATHh METO/IbI MMOXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

UMETb MPEJCTABICHUE O IEHTPAIbHON NpeeIbHON TeopeMe;

UMETb MPEJCTAaBICHHE O BBIOOPOUYHOM K03 (ppHLIMEeHTE KOpPENsSLUH U JIMHEHHON perpeccuu;
UMETb MPEJCTABICHUE O CTATUCTUUECKUX IMIIOTE3aX U MPOBEPKE CTATUCTUYECKOI TUIOTE3Hl,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

UMETh MPEJICTABICHUE O CBA3U SMIMPHUCCKUX U TEOPETUIECKUX PACIPE/ICICHUIA;

UMETh NPEJICTaBICHUE O KOAUPOBAHNY, IBOMYHON 3aICH, TBOMYHOM JICPEBE;

BJIJICTh OCHOBHBIMH HOHATHAMH TeopuH rpados (rpad, BepumHa, pedpo, CTeNeHb
BEPIIUHBI, TyTh B Tpade) U yMETh MPUMEHSATh UX MPH PEILICHUH 33]a4;

UMETh MPEJCTABIICHHUE O JCPEBBSIX U YMETh IPUMEHSTH IPH PEIICHUH 33/1a4;

BJIQJICTh MOHSITHEM CBSI3HOCTh M YMETh IIPUMEHSATH KOMIIOHEHTHI CBS3HOCTH TIPU PEIICHUT
3ajay;

YMETb OCYIIECTBIATH IyTH M0 pedpam, 00Xx01bl pedep U BepIInH rpada;

UMETb MPEJCTAaBICHUE 00 3MUJIEPOBOM M FaMHIBTOHOBOM ITyTH, UMETh PEACTABICHUE O
TPYAHOCTH 3a7[au¥ HAXOXICHUS TaMITbTOHOBA ITyTH;

BJIAJICTh MIOHSTUSIMA KOHEYHBIE ¥ CYETHBIE MHOXKECTBA U YMETh MX MPUMEHSTh IPH PELIICHUH
3ajay;

YMETh IPUMEHSTh METO MaTeMAaTUYEeCKON MHIYKIINY;

YMETh IPUMEHSTh TPUHIUT [{puxJie mpu pemeHnn 3aaad.

T'eomempusn

Nwmets npencTasienre 00 akCHOMaTHYECKOM METO/IE;

BJIAJIETh NOHATHUEM T€OMETPUYECKHE MECTA TOUYEK B IPOCTPAHCTBE U yMETh IPUMEHSATh UX
JUIsl pellieHus 3a/1a4;

YMETb IPUMEHSATH U1l PELICHUs 3a7a4 CBOKCTBA INIOCKUX U JABYTPAaHHBIX YTIIOB,
TPEXTPAHHOTO YTJia, TEOPEMbI KOCUHYCOB M CHHYCOB JJIsI TPEXTPAHHOTO YIJia;

BJIAJIETh MTOHATHEM MEPIECHIUKYIISIPHOE CEUEHUE NIPU3MBI U YMETh IPUMEHSATH €TI0 IIPU
pelIeHny 3a/1ay;

HMMETH NIPECTaBICHUE O JBONCTBEHHOCTHU IIPaBUIIbHBIX MHOTOIPAHHUKOB;

BJIAJIETh NOHATUSAMH LEHTPAIBHOE U MAapaJLIEIbHOE NPOEKTUPOBAHNE U IPUMEHSATD UX IIPH
IIOCTPOCHHUH CEYEHUH MHOTOTPaHHUKOB METOAOM IIPOEKLIN;

HMMETH NIPEJCTaBICHUE O Pa3BEPTKE MHOTOIPAHHMKA U KpaTYaullleM ITyTH Ha TIOBEPXHOCTU
MHOI'OTPaHHUKA;

VMMETH NPECTaBICHUE O KOHNYECKUX CEUEHUSX;

UMETb MPEJCTABICHHUE O KacalolMxcs chepax 1 KOMOMHAIMM TEJl BPALCHUS U YMETb
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

MPUMEHSTH MPH PEIICHUH 33729 (OPMYITY pACCTOSHHS OT TOYKHU J0 TUIOCKOCTH;

BJIQJIETh Pa3HBIMU CIIOCOOAMH 3aJJaHUs TIPSMOM yPAaBHEHUSIMU M YMETh IPUMEHSTH MIPH
pELICHNN 3a/]ad;



— HNPUMCHATH IIPU PCUHICHUM 3ala4 U JOKA3aTCIbCTBC TCOPEM BGKTOpHBIﬁ METOO U METOJ
KOOpJIMHAT;

— HWMEeTh NpeCTaBIeHUE 00 akCHoMax 00beMa, MPUMEHSATH (POPMYIIBI 00BEMOB
NPSMOYTOJIBHOTO MapajjieIenuIie a, IpU3Mbl U IUPpaMUIbL, TETpasapa Ipy PELICHUY 3a/1a4;

— TPUMEHATH TEOPEMBI 00 OTHOIIEHUAX 00BEMOB IIPH PEIICHNUH 33]1aY;

— TPUMEHATH UHTETpall JJi BBIUUCICHHSI 00bEMOB U IIOBEPXHOCTEN TeJ BpalleHMs,
BBIYUCIICHUS IJIONIAU chepruecKoro mosica 1 00bemMa mapoBoro CIos;

— UMETh NPEACTaBICHUE O ABIKCHUSAX B MPOCTPAHCTBE: MapaiieIbHOM MEPEHOCE, CUMMETPHH
OTHOCHTEJILHO IJIOCKOCTH, IICHTPAIIBHON CHMMETPHUH, IIOBOPOTE OTHOCUTEIIBHO TPSIMOH,
BUHTOBOW CUMMETPHH, YMETh MIPUMEHSITh UX MPHU PEUICHUH 3a/1a4;

— HMETh NPEJACTABJIECHUE O TUIOLIAA OPTOTOHAJIIBHOW MPOEKIHUH;

— HMCTDb IIPEACTABJICHHUEC O TPEXI'PAHHOM U MHOT'OI'PAHHOM YTJIC U IPUMCHATH CBOMCTBa
IIOCKHUX YIJIOB MHOT'OI'paHHOI'0 yIJjia Ipy PCIICHHUH 3a1a4,

— HMMETh MPEJICTABICHUS O MPEOOpa3OBaHUH OO0, TOMOTETHH U YMETh IPUMEHSTh HX TPU
pElIeHNH 33]1aY;

- YMETH p€HIaTh 3a1a4i Ha IIJIOCKOCTU METOJaMU CTCPCOMCTPUH

YMETbh IPUMEHSTH (HOPMYJITBI 00BEMOB IPHU PEIICHUH 33/1a4.

Bexmopul u koopounamut 6 npocmpancmee

JlocTrkeHus pe3yJIbTaToB:

— Butagers NOHATUSAMH BEKTOPHI U UX KOOPAWHATHL

— yYMETb BBIIOJHATH OIIEpal[Uu HaJl BEKTOPAMU;

— HCIIOJIB30BAaTh CKAJSIPHOE IIPOU3BECHUE BEKTOPOB IIPU PELICHUH 3a/1a4;

— IPHUMEHATh YPaBHEHUE IJIOCKOCTH, (OPMYILy PACCTOSTHUSI MEXKly TOUKaMH, YpaBHEHHUE
cdepsl IpU peLIeHUH 3aay;

— IPUMEHATH BEKTOPHI U METOJI KOOPAMHAT B IPOCTPAHCTBE IIPU PELICHUU 3a]1a4

— HaXoAHuTb 00BeM mapajiyiCJaCItIiCia 1 TeTpasipa, 3alaHHbIX KOOpAWHATAMU CBOHUX BCPUINH,
— 3a/laBaThb NPAMYIO B IIPOCTPAHCTBE;

— HaXoIUTb paCCTOAHUC OT TOYKU OO0 IMIJIOCKOCTH B CUCTCME KOOPAWHAT,

HaxXoAuTh pacCTOAHHUEC MCKAY CKPCIIHUBAIOIIUMHUCA TMPAMBIMH, 3aJaHHBIMA B CHUCTEMC
KOOpAUHAT.

Memoovt mamemamuxu

JlocTr>keHus pe3yJIbTaToB:

- IMETh TPEJICTABIICHNE O BKJIAJIE BHITAIOIINXCS MATEMAaTHKOB B Pa3BUTHE HAYKH;

- IOHUMATh POJIb MATEMATHKHU B pa3BUTHU Poccun

— HCIOJIb30BaTh OCHOBHBIE METO/IBI JIOKA3aTeIhCTBA, POBOIUTH JI0KA3aTEIHCTBO U BHIIOIHSITH
OIIPOBEPIKEHUE;

— TPUMEHSTh OCHOBHBIE METOIbI PEIICHUSI MAaTEMaTHUECKUX 3aa4;

— Ha OCHOBE MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPO/JIE XapaKTEPU30BaTh KPACOTY U
COBEPIICHCTBO OKPYKAIOIIETO MUPa U MPOU3BEICHUN UCKYCCTBA;

— TPUMEHSTH MPOCTEHIIINE MPOTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI IIPU PEILICHUH MaTeMaTUYECKUX 3a/1a4;

MOJIb30BAThCS MPUKIATHBIMU TMPOrpaMMaMH U TMPOrpaMMaMH CHUMBOJIBHBIX BBIYUCICHUH st

HCCIEAOBAHUS MATEMATHYECKHX OOBEKTOB

— TPUMEHATHh MAaTEeMAaTHYECKUE 3HAHMS K UCCIICTOBAHHUIO OKPYIKAIOIIETO MUPA
(MonenupoBaHue (PU3MUIECKUX MPOIECCOB, 3aJa4l SKOHOMHKH).



Conep:xanue THCHHIUTHHBI (377 4.)
1 cemecTp

BekTopbl 1 KOOpAUHATHI B ipocTpancTie (12 4.)

IlonsiTue BekTOpa B IPOCTPAHCTBE, ACUCTBUS C BekTOpamMu. KomIuiaHapHbIE BEKTOpHI.
[TpakTnueckast padora Ne 1 «JleiictBus ¢ Bekropamu». KoopauHaThl TOYKM U KOOPAUHATHI
BekTopa. CkaispHOoe mnpousBeneHHe BeKTOpoB. Ilpaktuueckas pabora Ne 2 «CkamsipHoe
IIPOU3BENICHUE BEKTOPOBY.

DJieMeHThI TEOPHH MHOKECTB H MATEMATHYECKOI JIOTUKH (4 4.)
MuoxecTBo. Onepanuu HaJl MHOKECTBAMU. DJIEMEHThI MaTEMAaTUYECKON JIOTUKH.

Yucaa u Beipaxkenus (18 4.)

Llenble, panvoHaNbHbIE W JIEHCTBUTENbHBIE YHCIA. APUPMETHUECKHH KOpEHb HATypaJbHOU
crenieHd. CTeNeHb C pallMOHAJIBHBIM M JACWCTBUTEIBHBIM IIOKa3areneM. PemieHue 3amay Ha
npuMeHeHue cBoicTB creneHeil. [lpaktuueckass pabora Ne 3 «JlelicTBUTENbHBIE YHCHAY.
Jlorapugm. CpoiictBa norapudmoB. JlecsaTuuHble U HaTypaibHble jorapudmsl. [Ipakrnyeckas
pabota Ne 4 «CoiicTBa jorapudMoBy.

OcHoBbI TPUTOHOMeTpPHH (26 4.)

Panuannas Mepa yria, mOBOpPOT TOYKM BOKpPYr Hauana KoopauHar. OmnpezesieHue cuHyca,
KOCHHYyCa, TaHTeHca yria u ux 3Haku. [Ipaktuueckas pabora Ne 5 «Ompenenenue cuHyca,
KOCHHYCa M TaHI'€HCa yIia». 3aBUCUMOCTb MEKIY CUHYCOM, KOCUHYCOM M TaHT'€HCOM OJIHOTO U
TOoro >xe yrna. Tpuronomerpuueckue toxaectBa. CHUHYC, KOCUHYC M TaHI€HC YIJIOB O U —(.
[Tpaktuueckas pabora Ne 6 «YmpolueHHEe TPUTOHOMETPUYECKHX BbIpaKeHU». DopmyJibl
cnoxenusi. @opmynel JBoiHOTO yria. [Ipaktuueckas pabora Ne 7 «DopMmysbl CIIOKEHUS U
IBOMHOTrO yriua». ®opmynsl npuseaeHus. CyMma M Pa3HOCTh CHHYCOB U KOCHUHYCOB.
[IpakTuueckas padora Ne 8 «@opMyJibl IPUBEIACHUS)

Oyuxonu (20 4.)

CrenenHas (yHKIMs, ee cBOMCTBa W rpadpuk. Bzaumuo oGparnble ¢yHkuuu. IlokasarenbHas
¢yHkuus, ee cBoicTBa M rpaduk. Jlorapmpmuueckas QyHKIMSA, ee cBoiicTBa U Tpaduk.
[Tpaktuueckas pabora Ne 9 «CreneHHas, mokasareibHas W Jjorapupmuueckas (QYHKIHN.
OO6mme cBoiicTBa Tpuronomerpuueckux (GyHkiwid. CoiicTBa QyHKIMM Y = COSX U ee rpaduk.
CsoiictBa ¢yHkmuu Y = SinNX u ee rpaduk. CBoiictBa ¢GyHkmmm Y = tgX u ee rpaduxk.
[Ipaktuyeckas padora Ne 10 « Tpuronomerpudeckne QyHKIUN.

YpaBHenusi u HepaBeHcTBa (36 4.)

PaBHOCHiIbHBIE ypaBHEHHMsT U HepaBeHcTBAa. MppaumonanbHble ypaBHeHus. IIpaktuyeckas
pabora Ne 11 «Mppauuonansusie ypaBHeHus». llokazarenbhHbie ypaBHeHHs. [lokazarenbHbie
HepaBeHcTBa. CHCTEMBI IMOKa3aTeIbHBIX YPAaBHEHHIM U HepaBeHCTB. [IpakTuueckas padora Ne 12
«llTokazarenbHbple  ypaBHEHHMss M HepaBeHCTBay».  Jlorapudmuueckue  ypaBHEHUSI.
Jlorapudmuueckue HepaBeHcTBa. [IpakTnueckas padora Ne 13 «Jlorapudmudeckue ypaBHEHUS
Y HEPaBEHCTBay». YpaBHEHUE COSX = a. YpaBHeHue SiNX = a. Ypapuenue tgX = a. [Ipakrudeckast
padora Neld «IlIpocreiimme TPUTOHOMETPUUYECKHE ypaBHEHHUS». [PUTOHOMETPUUYECKHE
ypaBHEHHUs, CBOJAIIMECS K KBaapaTHbIM. OIHOpOIHBIE ypaBHeHUs. PelieHue ypaBHEHMIA
pa3ioxkeHueM Ha MHoOxuTenu. llpaktuueckas pabora Ne 15 «TpuroHomerpuueckue
ypaBHeHus». [IpakTudeckas padora Ne 16 «Torosas pabora 3a 1 cemectpy.

JJIeMEeHThI MATEeMATHYeCKOro aHaau3a (3 4.)
[TonsiTve MPOU3BOIHOM, TPOM3BOIHAS cTeneHHO QyHkiuu. [TpaBuna quddepenurpoBanus.



CamocrosiTenbHas padora (54 u.)
Kouncyabranuu (64.)
2 cemecTp

DJieMeHTbl MaTeMaTH4YeCKOro anajau3a (rnpojosokenue) (38 u.)

Boruncnenne npousBonaHbiX. Ilpaktnueckas pabota Ne 17 «Bbrunmcinenue npou3BOIHBIXY.
[Tpon3Bo/IHBIE HEKOTOPBIX AJIEMEHTAPHBIX (YHKUWH. BbluncieHue Mpou3BOAHBIX Pa3IUYHBIX
¢ysakumid. ['eomerprueckuii M (HU3NIECKHA CMBICT MPOU3BOAHOM. [IpakTiueckas pabora Nel8
«l'eomeTrpuueckuil 1 (pU3NUYECKUN CMBICT NMPOU3BOAHOI».Bo3pacTanue u yObiBaHHEe (QyHKIIUH.
OkcrpemyMmbl GyHKmmu. [Ipaktiueckas padora Ne 19 «MccnenoBanue (GyHKIMH ¢ TOMOIIBIO
npou3BoHOW». [IpuMeHeHne mpou3BoaHONW K mocTpoeHHto rpaduxoB ¢ynkuuid. Iloctpoenue
rpaduxoB QyHkuuii. Haubombiiee n Haumenslee 3HadyeHue GyHkuuu. [Ipaktudeckast padora Ne
20 «IToctpoenue rpadukoB ¢pyHkiuii».IleppooOpasHas, mpaBuiia HaX0XKIEHUS EPBOOOPA3HBIX.
[Inomane KpHUBOJMHEHHON Tpameluud W uHTerpai. BeranciieHne uHTerpanos. [Ipaktudeckas
pabora Ne 21 «BplyncieHue MHTErpajioB». Beruncienue miomaneil ¢ NOMOIIbIO MHTETPaoB.
[TpakTnueckas pabora Ne 22 «BerauciieHue iomaei ¢ IToMOIIbI0 HHTETPAJIOBY.

CTaTucTHKA U TeOPUS BepPOSATHOCTEH, KOMOMHATOpHUKAa (24 4.)

IIpaBwiio mpousBeneHMs, IEPECTAHOBKU. Pa3MeleHus, coueTaHus U MX CBOMCTBA. 3ajadyu Ha
MOJCYET YMCiIa MEPECTAHOBOK, pa3MelleHUl U coudetaHud. buHom Herotona. IIpakruueckas
pabora Ne 23 «lIlepectanoBku, pasmermieHuss U coueTaHus». CoOBITUS U MX KOMOMHAIUH.
BepositHocTs  coObiTHs. CrokeHue BeposiTHocTed. HesaBucumble COOBITHS, YMHOXKEHUE
BeposiTHOcTel. Ilpaktuueckas pabora Ne24 «BepostHocThy». CiydaiiHble BEJIWYMHBI.
LenTpanpHble TEHACHIIMN U MEPBI pazdpoca.

TekcToBble 3a1aun (4 4.)
3ajaun Ha JBWOKEHHWE. 3aJ1a4yl HAa CMECH, CTUIaBbI, KOHIICHTPAITHIO.

IIpsimble U MI0CKOCTH B NpocTpaHcTBe (28 4.)

AxcuoMbl ctepeomeTpun. IlapamienbHOCTh NpPSIMBIX, OPSAMONM M IUIOCKOCTH. B3amMmHoe
pacroyIOKEHUE MPAMBIX B IMPOCTPAHCTBE, yTOJ MEXKIY ABYMs HOpPSMBIMH. 3aJadyd IO TeMe
«B3anMHOEe pacnonokeHue MNpPSAMBIX B IPOCTpaHCTBE». IlapamienbHOCTh IIIOCKOCTEH.
[Tpaktuueckas pabora Ne 25 «IlapaminenbHOCTh TPSAMBIX M IUIOCKOCTEH». Terparap u
napajieNienunes. 3aj1a4n Ha TocTpoeHue ceyeHnid. [Ipaktuaeckas padora Ne 26 «Iloctpoenue
ceueHui». llepneHauKyIapHOCTh NPSAMOM M IJIOCKOCTH. lleprneHnuKyisp W HaKJIOHHAs, yro
MEXy IpPSIMOM M IUIOCKOCTBIO. J[BYIpaHHBIM yroj, NepneHAUKYJISpHOCTh IUIOCKOCTEH. 3agaun
nmo Teme «lleprneHauKyIIpHOCTh TPSIMBIX W IIocKocTei». IIpaktmueckass pabora Ne 27
«lIepneHIMKyYJIIPHOCTD IPSIMBIX U INIOCKOCTEW.

MHororpaHHMKH U KpyrJible Tejia (36 4.)

[TonsiTHE MHOTrOrpaHHMKa, MpU3Ma. 3a7ayd Ha BBIUMCIIEHUE IUIOIAAM MOBEPXHOCTH U 00beMa
npusmbl. [lpaktuueckas pabora Ne 28 «Ilpmsma». [lupamupma. IlpaBwibHas mnupaMuza.
VYceueHHas nupamuja. 3aJaud Ha BBIYMCICHHME IUIOLIAAN MOBEPXHOCTH U 00BbeMa IMHpPaMHJIBI.
[Tpaktuueckas padora Ne 29 «Ilupamunay». [IpaBunbHble MEHOTOTpaHHUKU. LlmmuHap. 3agaun Ha
BBIUUCIICHUE IUIOIIAAM IOBEPXHOCTH M oObema muiauHipa. [Ipaxtuueckas pabora Ne 30
«ununap». Konyc. 3agaun Ha BbIUMCICHHE IUIOLIAJM TOBEPXHOCTH U 00bEMa KOHYca.
[Tpaktuueckas padora Ne 31 «Konyey». Chepa, map, ypaBHeHue chepsl. [Inomans nopepxuoctu
chepsbl, 00beM I1apa U €ro YacTei. 3aladyu Ha BBIYUCIICHUE TUIONIAIe TOBEPXHOCTH U 00BEMOB
MHOT'OI'PaHHHUKOB U KPYTJIBIX TEII.



HUctopust Matematuku. MeToabl MmaTeMaTuku (2 4.)
Uctopusa matematnku. MeToibl MaTeMaTUKH

CamocrosiTeibHast padora (58 4.)

KoncyabTamuu (8 4.)

©o ok w

agrwpdE

13.
14.
15.

Y4yeOHO — MeTOANYECKOEe o0ecIeyeHue
IlepeyeHb OCHOBHOIH JTUTEPATYPHI

1. HOI.A.Anumos, FO0.M.Konsrun, M.B. TkauéBa u n1p. MaremaTuka : anre6pa 1 Hauyajia
MaTEeMaTHYECKOI0 aHaJlu3a, reoMeTpus: Anredpa u Hauajga MaTeMaTUYECKOro aHaIM3a.
10 - 11 xmaccel: yueOHHK a5t 00111e00pa3oBaTeIbHBIX OpraHu3aluii: 0a30BbINA U
yrayoneHnsiit yposens/ LA . AnmumoB, FO.M.Komsirun u ap. — 8- u3n. — M.
[Ipocsemenue 2020

2. JI.C.Aranacsu, B.®.byty3oB, C.b.Kagomies, JI.C. Kucenéra, 3.1 .I1o3HsK.
I'eometpust.10 — 11 xmacChl: yueOHUK 111 00111€00pa30BaTEIbHBIX OpraHU3alHi:
6a3o0Bbiii U poduibHbIN ypoBHH/JI.C.ATanacsH, B.®.bytysos, C.b.Kagomues u ap.—
23-e uzna. — M.: Ilpocsemenue, 2016

Ilepevyens 10NMOJHUTENBHOI JTUTEPATYPBHI

Martematuka. [IpodunbHbiii ypoBeHb. Ne6 BapuaHTOB. THIIOBBIE TECTOBBIC 3aJaHHUSI OT
paspadorunkoB EI'D + 8003ananuii yactu2 /1.B. Smenko, M.A BoiukeBuu u 1p./noj pen.
N.B. fmenko. — M. U3paTenbcTBO «OK3aMeHy, n3aarensctso MIIMMO, 2019

bammvakoB M.M. Marematuka. COopHUK 3amad  Npo(HUIBHOW  HAMPABICHHOCTH:
yueb.mocodbue. — M.: 2012

bammvakoB M.M. Martematuka. 3agaunuk: yuaeo.mocodbue. — M.: 2015

bammvakos M.W. MatemaTuka (6a30Bbiii ypoBenb). 11 k1. — M.: 2016

bammakoB M.U. Anre6pa u Hauana ananuza, reomerpusi. 10 k. — M.: 2013

bammvakos M.1. CoopHuk 3a1a4: yued.mocodue (0a30Bbiid ypoBeHs). 11 k. — M.: 2014

Ilepeuens pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKAMOHHOM CeTH
"UurepHer"
www.edu.ru (caitt MOuH P®).
www.school.edu.ru (Poccuiickuit 0011e00pa3oBaTeIbHbII MOPTAT).
www.pedsovet.org (Bcepoccuiickuit IHTepHeT-TIeIcOBET)
www.math.ru (MHTEpHET-IOAIEpKKA YUUTEIEH MAaTEMaTHKH).
www.mccme.ru  (calT  MOCKOBCKOTO  IIEHTpa  HENPEPBIBHOTO  MaTEeMaTUYECKOTO
o0Opa3oBaHMUsl).
WWW.it-n.ru (CeTh TBOPYECKHMX YUHUTENIEH)
www.som.fsio.ru (cereBoe 00beAMHEHIE METOMCTOB)
http:// mat.1september.ru (caiT razeTsr «MaTemMaTHKa)
www.eidos.ru/ gournal/content.htm (MHTepHET - )KypHAT «H10C»).

. Www.exponenta.ru (0Opa3oBaTeIbHBI MATEMAaTHUECKHHA CalT).
. www.math.ru/lib (3;mekTpoHHasE MaTeMaTHYecKast OMOIMOTEKA).
. http:/school.collection.informika.ru (emuHas komnekuus UUQPPOBBIX 00pa3z0BATEIBHBIX

pecypcoB).

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

http://teacher.fio.ru (memarormueckas Mactepckas, ypoku B IHTepHETE U IpyTroe).
WWW.uic.ssu.samara.ru (ImyTeBoauTelb «B MUpe HayKm» JUIsl ITKOJILHUKOB).



16. http://mega.km.ru (Merasanuknonenus Kupuia u Medomus).
17. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTel « QHIUKIOIEANIA»).

Y4yeOHo — TeMaTHYEeCKUH IIJIaH

Homep Tema KoanuectBo
TeMbI 4acoB
1 cemecTp
1. BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 12
2. DJeMEHTBl TEOPUU MHOXKECTB MIMAaTEMAaTHYSCKON JIOTUKU 4
3. UYucna v BbIpayKEeHUS 18
4. OCHOBBI TPUTOHOMETPUU 26
5. DyHKIIUA 20
6. YpaBHEHMsI U HEPABEHCTBA 36
7. DJIeMEeHTBI MATEMaTHIECKOTO aHAJIN32 3
8. CamocTosiTenbHas paboTa 54
9. Koncynpranuun 6
10. dopma IpoMeKyTOUHOU aTTecTanuu — AuddepeHnnpoBaHHbII
3a4er
2 cemecTp

11. DJIeMEHThl MaTEMATUYECKOT0 aHaIu3a (IIPOJI0JKEHHE) 38
12. CraTuCTHKa U TeOpUs BEPOSITHOCTEH, KOMOMHATOPHKA 24
13. TekcToBble 3a1a4K 4
14, [IpsiMbIe M TUIOCKOCTH B TPOCTPAHCTBE 28
15. MHOTOrpaHHUKH U KPYTJIbIE Tea 36
16. Wcropust MaTeMaTUKH, METObl MATEMATHKHU 2
17. Koncynprarmn 8
18. CamocrosTenbHas pabora 58
19. dopmMa IpOMEKYTOUHOU aTTECTAIINH - IK3aMEH

Hroro 377




TeMaTuyeckoe NIAHKPOBaHUE

Maremartuka (2514, 6,54 B Heael10)

1. II.A.Amumos, FO.M.Konsrun, M.B.TkauéBa u ap. MatemaTtuka : anreOpa u Hadajia MaTEMaTHYECKOTO aHalIn3a, rTeoMeTpus. Anredpa u
Hauaja MaTeMaTuueckoro aHanuza. 10 - 11 kimacesl: ydeOHUK 1711 00111e00pa3oBaTeIbHbIX OpraHu3aluil: 6a30BbIi U yriTyOJeHHbIH ypOBEHb/
1. A.Ammmvos, FO.M.Komsirus u ap. — 8- uzn. — M.: IIpocsemienne 2020

2. JI.C.AtanacsH, B.®.byty3os, C.b.Kagomues, JI.C.Kucenésa, D.I".ITo3nsk. I'eometpus.10 — 11 kmacCol: yueOHUK ISt
0011e00pa3oBaTeIbHBIX OpraHu3anuii: 0a30BeIid 1 podwibHBIN ypoBHH/JI.C.ATanacsH, B.®.byry3os, C.b.Kagomiies u ap.— 23-e u3z. —
M.: [Ipocsemienue, 2016

ILiianupyembie pe3yJbTaThbl 00yUeHHUsI Buabi
Ne | Koa Homa ]|
-BO HIHee ¢hopm
Coaepxumoe matepuajia
qaco 3aJaHu IIpeamerHsbie MeranpeamMeTHble bl
B e KOHTPO
Jas
| cemectp (119 u.)
BexTopsbl u koopauHATHI B ipocTpancTie (12 4.)
[1.38- | ®opmynupoBaTh PeryasituBHbIe:
42 Ne ONpeleICHUs U YUYUTBIBaTh MPABUIIO B
321, WUTIOCTPUPOBATH TIOHATHE | INTAHUPOBAHUU U
323, BEKTOpA, JUIMHBI BEKTOPA, KOHTpOJIE criocoda
[TonsiTHE BEKTOpa B IPOCTPAHCTBE, IEHCTBUS C 328, KOJIJTMHEAPHBIX BEKTOPOB, pemeHust, paznu4ate | P3
1 2 BEKTOpPaMH 335 (a) | KOMIUIAaHAPHBIX BEKTOPOB, Croco0 U pe3yiabTaT YO
[1.43- | paBHBIX BEKTOPOB. NEUCTBUA.
45 BrinonusaTe onepauuu Hax
Ne 355, | Bekropamu. Haxoautb ITo3HaBaTe/bHBIE:
358(B,r | pa3noKeHHUE BEKTOpa 10 opueHTHpoBaTbCi Ha | YO
2 2 KomrmianapHbie BEKTOPBI ) TpeM HEKOMILUIAHAPHBIM pazHoobOpasue P3




BekTopaM. Mcnonap30BaTh
BEKTOPHBIE METOJBI IIPU

CTIIOCOOOB pPEIICHHS
3aaad.

[TpakTnueckast pabora Ne 1 «JleiicTBUsI ¢ BEKTOpAMM» pelLIeHNH 3a/1a4 Ha 113
[1.46- | BBIYMCICHUS U KommyHukaTuBHbIe:
49 JIOKa3aTeIbCTBA. YUYUTBIBATH Pa3sHEIE
Ne403, MHEHHUS U CTPEMUTHCS
407(B,r K KOOpAWHAITIT
) pa3IMYHBIX IO3ULUHI B
409 COTPYIHUYECTBE,
(a,e,m) KOHTPOJIUPOBATh
418(a,B JICCTBUS MapTHEpA.
) YO
KoopauHatsl TOUKH ¥ KOOPAMHATHI BEKTOpa 426 (0) P3
I1.50-
52
No
444,44
5
451(B,r YO
CkansipHO€ IPOU3BEICHUE BEKTOPOB ) P3
[Tpaktryeckas padora Ne 2 «CkansipHOE IPOU3BEICHUE
BEKTOPOB» 113
DeMeHThI TEOPUH MHOKECTB H MAaTeMAaTH4Y€eCKOi JoruKku (4 4.)
Koncne | OBnaneTs MOHATHSIMU: PeryasitTuBHbie:
KT KOHEYHOE MHOYKECTBO, €0 | OLICHUBATh
JEKIUU | DJIEMEHT, TOAMHOXKECTBO, IIPABUJIBHOCTH
IIepeceueHue u BBITIOJTHEHMS
00bEIMHEHNE MHOXKECTB. JNEUCTBUSL Ha YpPOBHE
OnepupoBaTh NOHATUSMH: | aJl€KBaTHOM
YTBEP)KICHHUE U €r0 PETPOCIIEKTUBHOM
MHO0KecTBO, ONlE€palliy HaJl MHO>KECTBAMU OTpULIAHUE, UCTUHHBIE U OLICHKH. P3




JIOKHBIC YTBEPIKICHHS,
HAXOJUTh MEPECEUCHUE U
00bEeIMHEHNE MHOKECTB,
pacrno3HaBaTh JIOKHBIE

ITo3HaBaTebHBIC:
CTpOI/ITI) pequme
BBICKA3bIBAHU B

YTBEPKIACHUS. YCTHOM M MHCbMEHHOMN
Koncme dopme.
KT
JIEKIUH KoMmyHukaTuBHbBIE:
Kontposnmposats
8 DJIeMEHThl MAaTEMAaTUYECKOMN JIOTUKH JIEMCTBHSI MApTHEpA. P3
Yucaa u Bpipazkenusn (18 4.)
§1,2, [TpuBoaUTE IPUMEPHI PeryasitTuBHbie:
Ne (maBathb ompeseseHne) Ocy1iecTBisITh
2,3,49 | apudmernueckux KopHEH ATOTOBBLIN u
9 [{enpie, pamoHaJIbHBIC U JEHCTBUTEIbHBIE YNCTIA YETHBIE | HATypAJIbHOM CTEIEHHU. MOIIArOBBII1 KOHTPOJIb P3
§ 4, [Ipumensats npaBuia 10 pe3yJbTary.
32,38, | AelcTBU C paguKalamMH,
10 ApudpmeTnuecknii KOpeHb HaTypaJbHOW CTEIEHU 41 BBIPA)KCHUSMU CO Ilo3naBaTenbHbIE: P3
§ 5, Ne | cTenieHsIMH C Ctpoutb pe4ueBbIe
CreneHb ¢ palUoOHaJIBHBIM H  JIEUCTBUTENBHBIM | 60, 69, | palMOHAIbHBIM BBICKa3bIBAHUS B
11 IoKa3aTelieM 74 MoKa3areyieM mpu YCTHOW ¥ MMUCHbMEHHOMN P3
Ctp.37, | BBIYMCIECHUSAX U dopme.
«IIpose | MPeOOPa3OBAHMUSIX
pb BbIpa)KCHUI. BRIMOIHATE KomMmyHukaTuBHbIE: P3
12 Pemienue 3a1a4 Ha IPUMEHEHUE CBOMCTB CTEIICHEN ceos» IIPOCTEHNINE Y4ureBaTh pa3HbIC
[TpakTnueckas padora Ne 3 «JIeficTBUS CO CTENIECHSIMHU H | - npeodpasoBaHus MHCHUA U CTPEMUTBCA
13 KOPHSIMI Jorapu(pMUUECKUX K KOOPJIMHALIUH 113
§ 15, BBIPaXKEHUH C pa3IMYHBIX TO3ULUN B
Ne 272, | HCTIONB30BAaHUEM CBOWCTB COTPYJHUYECTBE.
275, norapu(MoB, C IOMOIIBIO
277 dhopmyn epexona.
14 Jlorapudmel Yer, P3




278

§ 16,
Ne 290-
15 CBoiicTBa JiorapumMoB 293 ger P3
§ 17,
Ne 305-
16 JlecsaTruHbIC M HaTYpaJIbHBIC JTOTAPU(PMBI 307 ger YO, P3
17 [Tpaktuueckas padora Ne 4 «CpoiicTBa orapumMoB» - 113
OcHOBBI TPUTOHOMETPHUH (26 4.)
§ [TepeBoauTh TpayCHYIO PeryasituBHubie:
21,22, Mepy B paJluaHHYIO U OLICHUBATh
Ne 420, | obpatHo. Haxoauts Ha MIPaBUIIBHOCTh
Panuannas Mepa yriia, moBOpPOT TOYKH BOKpYT Havana | 422, OKPYKHOCTH TIOJIOKEHUE BBITIOJTHEHHUSI
18 KOOpJMHAT 424 TOYKH, COOTBETCTBYIOIIEH NEHCTBUSL HA YpOBHE P3
§ 23, JAHHOMY JIEMCTBUTEIILHOMY | aJIeKBaTHOM
24, No | ymcmy. PETPOCTIEKTUBHOM
430 HaxoouTh 3HAaKHM 3HAYEHUN | OLICHKU.
qer, CHHYCa, KOCHHYCa, TAHTeHCa
434 qyucna. Ilo3naBaTebHbIE:
Yer, BrIsSBIATH 3aBUCHUMOCTH BJIAJIETh oO1um
435 MEX1y CUHYCOM, IPUEMOM  pELICHHUS
Omnpenenenne cUHyca, KOCHHYCa, TAHTCHCA yIiia U WX | YeT, KOCHHYCOM, 3a1ad.
19 3HAKHU 447 TaHT'€HCOM OJHOTO U TOT'O YO, P3
[Tpaktuyeckas pabora Ne 5 «OmpenencHue cuHyca, | - xe yria. [Ipumensars KommyHuKaTHBHBIE:
20 KOCHHYCa M TAHTEHCA YTJIay JaHHBIE 3aBUCUMOCTH IS JIOTOBApUBATHCS u I13
§ 25, JI0Ka3aTeNIbCTBA TOKIECTBA, | IPUXOJIUTH K 00LIEMY
Ne 459 | B UaCTHOCTH Ha PEIIECHUIO0 B
3aBHCUMOCTb MEXIY CHHYCOM, KOCHHYCOM U TAHT€HCOM | YET, ONPeICICHHBIX COBMECTHOU
21 OJIHOTO U TOTO K€ yIJa 461 (1) | MHOXeCTBax. JEATEIbHOCTH, B TOM P3
§ 26, [TpumeHsITh IpU Yguclie B  CHTyalluu
Ne 465 | mpeoOpa3oBaHUIX U CTOJIKHOBEHUS
22 TpuronomeTpuyecKkre TOKIAESCTBA Yer, BBITHCJICHMAX WHTCPCCOB. P3




23466

(hopMyITBI CBSI3U

4er TPUTOHOMETPUYECKUX
CuHycC, KOCUHYC M TaHT€HC YTJIOB O U -0 § 27, (yHKIM yTII0B
Ne Neo a 1 —a, GopMyJIbl CIOKEHHUS,
475 - (hopMyJIbl IBOMHBIX YTJIOB,
23 476 uer | GopmMyIBI IPUBEICHUS, YO, P3
[IpakTnueckas pabora No 6 «YnpouieHue | - (hopMyITbI CYMMBI U
24 TPUTOHOMETPUYECKUX BBIPAKECHHI» Pa3HOCTH CHHYCOB, CyMMbI 13
§ 28, | ¥ pa3HOCTH
Ne 483 | KOCHHYCOB.
(1), Jloka3bpIBaTh TOXKIECTBA,
484 MIPUMEHSS pa3INyuHbIe
yer, METO/IbI, HCIIOJIB3YSI BCE
25 DOpMYITBI CITOXKEHUS 486 (1) | u3yueHHsle GOPMYIIbL. P3
§ 29, | [lpumensaTs Bce M3yveHHbIE
No 501, | cBo¥cTBa U HOPMYJIBI
503 TIPH PEUICHUN TPUKIIaTHBIX
(1), 3a]a4 ¥ 3a/1a4 MOBBIIIEHHON
26 dopMyIBl JBOMHOTO yTiia 506 ger | CIOKHOCTH P3
[Tpaktnueckast pabora Ne 7 «Dopmynbl CIOXKEHUS U | -
27 JIBOMHOTO yTjiay I13
§ 31
Ne 525-
28 @dopMyJIbl IPUBEIECHUS 528 yer P3
§ 32
Ne 537-
29 CymMa 1 pa3HOCTb CHHYCOB U KOCUHYCOB 538 yer P3
30 ITpakTrueckas paborta Ne 8 «DopmyIibl npUBEACHUS - 113
®yuxkuun (20 4.)
§ 6, Ne | Ilo rpaduxam yHKIMI PerynsiTuBHbIC:
122, OMHCHIBATh KX CBOMCTBA yMETh
31 CreneHHas pyHKLUS, €€ CBOWCTBA U IrpauK 124 yet | (MOHOTOHHOCTb, OpUEHTHPOBATbCSl B P3




§ 7, Ne | orpaHMY€HHOCTH, YETHOCTD, | PA3THUYHBIX
132 HEYETHOCTb, UCTOYHUKAX
4er, HEPUOIMYHOCTB). uHopMalu, YO
32 B3aumHo oOpatHble GyHKIMU 133 yet | CTpOUTH CXEMATUYECKU IJIAHUPOBATH P3
§ 11, rpaduku QyHKIUNB MOHOJIOTHYECKUI
Ne 3aBUCUMOCTH OT OTBET.
196,19 | npuHAATIEKHOCTH
33 [Toka3zarenpHas GyHKIHS, €€ CBOCTBA U rpaduk 7 1oKa3aTess CTeNeHU K IMo3naBaTenbHbIE: P3
§ 18, OAHOMY H3 BIIAJCTh  S3BIKOBBIMH
Ne 319, | paccMaTpHBaeMbIX CpeacTBaMHu — YMCHHUEC
321, YUCIIOBBIX TOYHO, JIOTUYHO
327 MHOYECTB, B 3aBUCIMOCTH | U3JlaraTh CBOIO TOYKY
ger, OT OCHOBAHUS U 3pEHHS.
34 Jlorapudmuueckasi GpyHKIsL, ee CBOWCTBA M TpaduK 328 et | MEpEYUCIIATH €€ CBOMCTBA. P3
[TpakTrueckas padota Ne 9 «CreneHHas, mokasaTesbHas | - PacnosnaBats rpaduxm KomMmyHHKaTHBHBIE:
35 u jorapupMuueckas QyHKIU» TPUTOHOMETPUYECKHUX ObITb ~ TOTOBBIM K I13
§38, dbyukauii. [IpuBoauTh CaMOCTOATEIIbHOM
39, No | mpuMepsI (QyHKIMIA, UH(POPMALIMOHHO-
691 o0Jaaromux 3a1aHHbIMH MO3HABATEIHHOMN
(2,4), cBoiicTBaMH. Pa3zbscHATH JeSITeTbHOCTH.
692 CMBICJT TIEPEYHCIICHHBIX
ver,700 | CBOKCTB. AHAIM3UPOBATE
36 OO6mme CBOMCTBA TPUTOHOMETPUUYECKHIX (DYHKITHI , 7103 TnoBejieHre QpyHKIMii Ha P3
§ 40, Pa3IUYHBIXy4acTKaxX P3
Ne 711 | obnactu ornpenenaeHus..
Yer,
712
@),
37 CaoticTBa ()yHKIMH Y = COSX U ee rpaduk 713 (2)
§41, Ne P3
723
Yer,
724
38 CaoiicTBa GyHKIMHU Y = SINX U ee rpaduk (2),




725 (2)

§42, Ne P3
735
4er,
736
(2),
39 CpoiicTBa GpyHKIMH Y = tgX 1 ee rpaduk 737 92)
ITpaktnueckass pabora Ne 10 «Tpuronomerpuueckue | -
40 byHKIHAN) 113
YpaBHeHus n HepaBeHcTBa (36 4.)
§ 8, | Pacno3naBatp PeryasiTuBHbIe:
139 PaBHOCHIILHBIC OIICHUBATH
4eT,140 | mpeoOpazoBanwms, MPaBWIbLHOCTh
41 PaBHOCWIIbHBIE YpPaBHEHUS U HEPABEHCTBA 4yeT npeoOpa3oBaHus, BBIIIOJIHEHHUS P3
§ 9, Ne | npuBOAsIINE K yPAaBHEHUIO- | IEHCTBUS Ha YpPOBHE
152 CJIEJICTBUIO. aJIeKBaTHOM
(1,3),Ne | Pemars npocreiinme PETPOCIIEKTUBHOM
154 HppalUOHAIIbHBIE, OLICHKH.
42 HppainmoHanpHble ypaBHEHUS (1,2) IIOKa3aTeNbHbIE, P3
[Ipaktnueckass pabora Ne 11 «Mppanuonanbhsie | - norapupMUUecKue Ilo3HaBaTebHbBIE:
43 yYpaBHEHHD) YpaBHEHMs, HEpaBEHCTBA U | BIA/IETh o0IIMM I13
§ 12, | MX CHCTEMBI, OPUEMOM  pELICHUS
Ne 210 | TpPUrOHOMETpPHYECKUE 3ajad.
ger, ypaBHEHUA. Y METh
211 HaXOJUTh ApKCUHYC, KomMmyHuKaTHBHbBIE:
qer, apKKOCHHYC, apKTaHI'€HC JIOTOBapUBATHCS U
44 [TokazarenbHbIE YpaBHEHHUS 213 yer | AEUCTBUTEIHLHOTO YNCIIA, IPUXOJIUTh K 0O0IEMYy P3
§ 13, | rpaMOTHO pOpMYITHpPYs PELICHUIO B
Ne 231 | ompeneneHue. COBMECTHOM
er, [IpumensTh GOpMyIBl U1 | ACSITEIBHOCTH, B TOM
45 [Toka3zaTenbHble HEPABEHCTBA 232 yer | HAXOKIACHUS KOPHCH _ YHACJI€ B  CUTyallUUu P3
46 Cucrembl NOKa3aTeIbHBIX YPABHEHUM U HEPABEHCTB § 14, | YPaBHEHHMH COS X = ¢, SINX | CTONKHOBCHHS P3




Ne 240-

242 get
[Ipaktnueckas pabora Ne 12  «Iloka3arenbHbIe | -
47 YPAaBHEHUS U HEPABEHCTBA
§ 19,
Ne 337
Yer,
340
(1),
47 Jlorapudmuueckue ypaBHEeHUs 341 et
§ 20,
Ne 355,
49 Jlorapudmudeckue HepaBeHCTBA 357 ger
[Tpaktuyeckass pabora Ne 13 «Jlorapudmuueckue | -
50 ypaBHEHUS U HEPABEHCTBA»
§ 33,
Ne 569
@A),
51 YpaBHeHue COS X = a 573 yer
§ 34,
Ne 587
9er,
589
@A),
52 YpaBHeHue Sin X = a 591 ger
VYpaBHeHue tg X = a § 35,
Ne
608uer,
53 611
[Ipaktnueckass  pabora Ne 14  «IIpocreiimme | -
54 TPUTOHOMETPHUECKHUE YPABHEHUSD)
§36
TpuronomeTpuueckue ypaBHEHMs, cBojsamuecs K | (m.1),
55 KBaJPaTHBIM No

= a, tg x = a. Pemartp
ypaBHEHUSI METOIaMH
pas3oKeHus Ha
MHOYKUTEIH, CIIOCOO0M
3aMEeHBI HEM3BECTHOTO, C
UCIOJIb30BAHUEM CBOICTB
GbyHKIMY, pemarhb
ypaBHEHWUsI, CBOASALINECS K
KBaJ[PaTHBIM.
®opmyaHpOBaTh THIIOTE3BI
0 KOJINYECTBE KOpHEN

YPaBHEHUH U IPOBEPSTH UX.

[IpumeHnATH CBOMCTBA
(YHKIMU TIpU peIIeHUH
MPUKJIAHBIX 33]1a4.

WUHTEPECOB.

113

13

P3

P3

P3

113

P3




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

Opnoponnbie  ypaBHeHUs.  PemeHue — ypaBHEHHit

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

56 pa3I0KEHUEM Ha MHOKUTENH ) P3
[Ipaktnueckas  padora Ne 15  «OnpHOpomHBIE | -
o7 YPaBHEHUS.» 113
[Tpaktnueckas pabora Ne 16 «Pemenue ypaBHEHHI | -
58 pa3IoKEHUEM Ha MHOXKHTEITN I13
JJleMeHTBhI MATEMATHYECKOr0 aHaau3a (3 4.)
§44,45 | HaxoouTh NpPOM3BOAHYIO C
Ne 776, | nomomipro OTIpeEIEHUS
778,78 | mpousBogHOW. BperucIATH
0(2,4), | mpou3BoaHBIC  CTEIECHHOMN
790 byHKIIIHN
9er,
[ToHATHE TPOM3BOJHOM, TPOM3BOAHAS CTENeHHOH | 789,
59 byHKIIUU 791 yer P3
§46, Ne
806
(2,4),
810
60 ITpaBuia quddepeHippoBanms (2), YO, P3




811

(2),
814 (1)




CamocrosiTesibHas padora (54 u)

Ne Kou. dopma
Tema Bunet pabot p Cpok cnaun
n/n 4acoB OTYETHOCTHU
1 KoopauHnats!l 1 BEKTOPBI 3 [TonroroBka coobueHNs cooOrieHne CEHTAOpb
MaremMaTHKa B HayKe, TEXHUKE,
HKOHOMHKE, HHPOPMAIIMOHHBIX
2 > unpop . 4 [ToaroroBka cooOmIeHUs coo0IeHne CEHTSAOPh
TEXHOJIOTUSX U MPAKTHUECKOM
JeSITeITbHOCTH
3 KommuiekcHbie uncna 3 [ToaroroBka cooOieHus coo0l1eHue CEHTSIOph
4 Apudmernueckue neicTBUs 3 OTBeT Ha BOIIPOCHI TECTa TECT CEHTSI0ph
5 CoiicTBa KOpHEH 3 OTBet Ha BOIIPOCHI TecTa TECT OKTSIOpb
6 JleiicTBus ¢ KOpHAMHU 3 OTBeT Ha BOIIPOCHI TeCTa TECT OKTSIOpb
7 CoiicTBa creneHein 3 OTBeT Ha BOIIPOCHI TECTa TECT OKTSIOpb
8 JleiicTBUs cO CTENEHAMHU 3 OTBeT Ha BOIIPOCHI TECTa TECT OKTSIOpb
9 Jlorapudmsl 1 ux cBoiicTBa 3 OTBeT Ha BOIIPOCHI TECTA TECT OKTSIOpb
10 Jlorapudmsl 3 [ToaroToBka cooOmieHUs coo0IIeHIE HOSIOPH
11 HppanmonanbHple ypaBHEHUS 3 [ToaroToBka cooOmieHUs coo0ITIeHIE HOSIOPB
12 HppanuoHansHble ypaBHEHUS 3 OTBet Ha BOIIPOCHI TECTA TECT HOSIOPb
13 [TokazarenpHBIC YpaBHECHUS 3 [ToaroroBka cooOIICHUS cooO1eHne HOSIOpB
14 [TokazarenbHble ypaBHEHUS 3 OTBeT Ha BOIIPOCHI TECTa TECT JeKadpb
15 Tpuronomerpudeckue GyHKIIHH 3 [ToaroToBka cooOmieHUs coo0ITIeHIE nekadpb
16 Tpuronomerpudeckue GyHKIIHHA 3 OTBeT Ha BOMIPOCHI TECTA TeCT nekadpb
17 [ToaroroBka k UTOroBOMy TecTy 3a 1 5 OTBeT Ha BOIIPOCHI TeCTa TECT nexabpb




CeMecTp ‘ ‘

2 cemectp (1324)

[Lnanupyembie pe3yJbTaThl 00yUeHHs Brst
Ne | Koa Homa "
ypo | -Bo Coaep:xumoe matepuajia umee (bopm
Ka | 4aco 3a/1aHu bl
IIpeameTHbIC MeranpeamMeTHble
B e KOHTPO
Jst
DJIeMeHTbl MaTeMATHYeCKOro aHaau3a (npojaoJrkenue) (38 4.)
Koncne | Haxonuts yriioBoi PeryasituBHble:
KT KOA(QQUIMEHT KacaTeJbHOW | BHOCUTH YO
61 2 | BeruncneHne npon3BOIHBIX JeKIUHU | K rpaduky QpyHKINU B HE0OXO0IUMBIE P3
[Tpaktuueckas padora Ne 17 «Beruucnenue - 3ajaHHOI Touke. HaxoauTh | KOPPEKTUBBHI B
62 2 | MPOW3BOJIHBIX)» MTHOBEHHYIO CKOPOCTh NENUCTBUE TIOCTIE €Tro 113
§47, JIBMDKEHUS] MaTepUaIbHOM 3aBepILEHUS Ha
834,83 | Touku. Haxoaute OCHOBE ydera
5 840 | mpou3BO/HbIE XapakTepa CAeJaHHbIX
63 2 | IIpousBoiHbIE HEKOTOPBIX AJIEMEHTAPHBIX (PYyHKIUN (2) 3JIEMEHTapHbBIX (PYHKIINH. OIITHUOOK. P3
Koncne | Haxoaute npousBogHbIe IMo3naBarenbHbIE:
KT CYMMBI, TIPOU3BEICHUS U MPOBOJIUTH CpaBHEHHE | YO
64 2 Brrunciaenue nporu3BOAHBIX PA3THYHBIX PYHKIUN JIEKIUU | YACTHOTO ABYX (DYHKIIHI, U KJIACCU(UKAIMIO IO P3
48, No | IPOM3BOJHYIO CIIOKHON 3aJJaHHBIM KPUTEPUSIM.
858 yer | dynkuuu y = f (kx + b). KoMMyHuKaTHBHbBIE:
859 yer | IIpuMeHaTh noHsITHE YUUTBIBATH  pa3Hble | VO
65 2 | I'eomerpuyeckuii M GU3NUECKUN CMBICI IPOU3BOJHOMN 860 wer | MPOM3BOJHOM NPY PELICHUN | MHEHHS M CTPEMUThHCS P3
- 3ajad. K KOOpAMHAINH
[Tpaktuueckas padora Ne 18 «['eomerpuueckuii u pa3IMYHBIX NO3ULIUN B
66 2 | GU3MYECKUN CMBICH MPOU3BOTHOMY COTPYAHUYECTBE 113
§49, Ne | HaxoauTh mpoOMeKyTKU PeryasiTuBHbI€: YO
67 2 | Bospacranue u yobiBaHHe PYHKITUN 900 ver | Bo3pacTaHus U yObIBaHHS BHOCHUTb HEOOXOJUMBIE P3




901 (2)

GyHKIHH.

KOPPEKTUBBI B

§50 Haxomuts Toukn JIEUCTBUE IIOCIIE €ro YO
No MHHMMYMa U MAKCUMyMa 3aBEPILECHMS] HA OCHOBE P3
914(2,4 | dbynkuu. Haxonuts yuera XapakTepa
) HauOoublIeE U C/I€JIaHHBIX OLIMOOK.
915(2,4 | HauMeHblIEE 3HAYCHUS Ilo3HaBaTenbHbBIE:
68 DKCTpeMyMbl (QYHKITUH ) (byHKIIMM Ha OTpE3KeE. MPOBOJIUTH CPAaBHEHHE
ITpaktnueckas padora Ne 19 «MccnenoBanue QpyHKIUHU | - Haxoaute HauGoublee u U KJIacCU(PUKALUIO II0
69 C TIOMOIIBIO MPOU3BOTHOM HaVMEHBIIIEE 3HAYCHUS 3aJJaHHBIM KPUTEPUSIM. I13
§51, Ne | pyHkuum. KoMMyHuKaTHBHbBIE:
925 HccnenoBath GyHKIMIO C YUYUTBIBaTh pasHble YO
926 IIOMOILLBIO ITPOU3BOTHON U MHCEHUSA U CTPEMUTHCS P3
[IpuMeHeHHE MPOU3BOAHON K MOCTpoeHHIO Tpadukos | (3), CTPOMTH €€ rpauk K KOOpInHaInn
70 GbyHKIMN 927 (2) Pa3NUYHBIX MO3ULUN B
Crp.28 COTPYHUYECTBE
8
«ITpome
jus
cebsy,
71 [Toctpoenue rpadhukoB GyHKIUIH Ne23 P3
§52 Ne YO
938 (2) P3
72 Hauboubiiee 1 HanMeHblee 3HaYeHHE (QYHKIIUU 939 (2)
[TpakTidaeckass padora Ne 20 «Iloctpoenue rpadukos | - I13
73 GyHKIMNR
§54, 55 | Boruncnsate npubmmkénHoe | PeryissiTuBHbie:
Ne 3HAa4YEeHHUE TUIOIIAN BHOCHUTh
984 (2) | KpUBOJHMHEWHOM TpaNCMK. | HEOOXOAMMBIE
988 et | Haxoauth nepBooOpa3Hble | KOPPEKTUBBI B
986 (2) | cremeHHoiA, neiictBue mocie ero| YO
74 [lepBooOpa3Has, mpaBuiIa HAXOXKACHUS IEpBOOOPA3HBIX | 989 UeT | TPUTOHOMETPUUECKUX 3aBEPLUCHUS Ha P3
§56 Ne | pynkuwmii. Berancnsate OCHOBE yuera
999(2) | miomans KPUBOJIMHEHHON | XapakTepa chaenaHHblx | YO
75 [Tnomaae KpUBOIWHEHHON TpaNeMK U MHTETPa 1000 Tpaneuuu ¢ IOMOIIBIO OIHOOK. P3




(2,4 ¢dopmymnst HeroToHa— IMo3naBaTenbHbIE:

§57 Ne | JleitOHuna IIPOBOAUTH CPAaBHEHUE

1006ue U KJIacCU(PUKALMIO T10

T 3aJJaHHBIM KPUTEPUSIM.

10054e KommyHunkaTuBHbIC: YO
76 Boluniciienue MHTErpasgos T YUUTBHIBaTb  pa3HbIE P3

[Ipaktnueckass  pabora Ne 21  «Beruucnenwe | - MHEHHSI U CTPEMHTHCS

77 HMHTETPAJIOBY» K KOOPAMHALIUU 113

§58 Ne pPa3IMYHBIX MTO3UIUN B

1014(2 COTPYJIHUYECTBE

)

1015(2

)

1017(2 YO
78 Brrunciienune nmiomnianeil ¢ noMoInb0 HHTErPaJioB ) P3

[IpakTuyeckas padota Ne 22 «Bpruncnenue miomianei ¢ | -
79 MTOMOIIIBIO HHTETPAJIOB) I13
CTaTHCTHKA ¥ TeOpHs BEPOSITHOCTEH, koMOMHATOpHKA (24 4.)

§60,61 | PemaTh KOMOMHATOpHBIE PeryasituBHble:

Nel047 | 3amaum meTomom niepebopa | OcymecTBIATh

10434e | u mo npaBMIly YMHOXKEHUS UTOTOBBIN U

T Co3znaBaTh MaTeMaTHYECKUE | MOLIATOBbII KOHTPOJIb

10594e | monenu A pemieHus 10 pe3yJIbTaTy.

T KOMOWHATOPHBIX 337124 C ITo3HaBaTeJabLHDBIE: YO
80 [TpaBuiio npon3BeIeHNS, IEPECTAHOBKH 1063 MOMOIIbI0 TIoficuéTa yricna | CTpOUTh peueBble P3

§62,63 | pa3MelIeHH MEPECTAHOBOK | BBICKA3bIBAHUSA B

Nel1074 | u coueranuii. [IpuBoauts YCTHOW U MUCbMEHHOM

10724e | mpuMepsl CIy4alHBbIX, dbopme.

T JOCTOBEPHBIX U KoMMmyHukaTuBHbIE:

10764e | HEBO3MOKHBIX COOBITHH. VY4uThIBaTh pa3Hble

T 3HaTh ONpE/ICICHNe CYMMBI | MHEHUS U CTPEMUTHCS YO
81 Pa3meleHus, coueTaHus U UX CBOMCTBA 1082 Y TIPOU3BEICHUS COOBITUH. K KOOpAWHAIIUH P3




1085

82

3a7a4u Ha MOJICYET YUCJIa MEPECTAaHOBOK, pa3MEICHUIN
U COYETaHUU

Koncre
KT
JICKIIU A

83

bunom Herotona

§64 Ne
10924e
T

84

[Ipaktnyeckasst pabora Ne 23
pa3MEILCHUS U COYCTAHUS»

«lIepecranoBku,

85

CoOBITUA U UX KOMOWHALIUN

§65,66
Ne
1116
1119
1121

86

BeposTHOCTh COOBITHS

§67 Ne
1125
1128

87

CiioxeHue BEpOSITHOCTEN

§68 Ne
1136
1137

88

HezaBucumble cOOBITHSI, YMHOXKEHHE BEPOSATHOCTEN

§69 Ne
1145qe
T

1147

89

[IpakTuueckas padora Ne 24 «BeposTHOCTH»

90

CryyaiiHbple BeTMYHHbI

§71 Ne
1188
1185

91

LleHTpasibHbIEC TEHJCHLIUU 1 MEphI pa3opoca

§72 Ne
11944e
T
119549e
T
1196ue

3HaTh onpeeIecHue
COOBITHSA B KIIACCUYECKOM
noHuMmanuu. Pemars 3amaun
Ha BBIYHCIICHHE
BEPOSITHOCTEH COOBITHIA.
O3HaKOMUTBCS €
MPEACTABICHUEM YHCIOBBIX
JAHHBIX B BUJIE€ TAOIUIIBI,
TUarpaMmbl, Tpaduka u ux
XapaKTEePUCTUKAMU;
Pemate mpaktnueckue
3ajjaun Ha 00paboTKy
YHUCJIOBBIX JIAaHHBIX,
BBIYMCIICHHE X YUCIOBBIX
XapaKTEPHUCTHK.

Pa3IMYHBIX MO3ULUNA B
COTPY/XHHYECTBE.

YO
P3

P3

I13

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TexcroBble 3aaauu (4 4.)

Koncne
92 3ajaun Ha JBKEHUE KT P3
Koncne
93 3ajjauu Ha CMECH, CIUJIaBbl, KOHIICHTPAIHIO KT P3
IIpsiMble U MJIOCKOCTH B MPOCTpaHcTBe (28 4)
I1.1-3 | [lepeuncasiTb OCHOBHBIE PeryasituBHbIe: YO
94 AKCHOMBI CTEPEOMETPHUH Ne3,4,9 | purypsl B mpocTpaHCTBeE, pa3nuyarh crnocod u P3
I1.4,5,6 | bopMynHpoOBaTh aKCHOMBI pe3yJibTaT ACHCTBHUS.
Ne 17, | 00 uX B3aUMHOM ITo3HaBaTeabHBIE: YO
95 [TapannenbHOCTh NPAMBIX, IPSIMOU M TNIOCKOCTH 21,22 | pacmoJIO)KEHUU U BIIQJIETh OOIITUM P3
I1.7-9, | WUIIOCTPUPOBATH DTU IIPUEMOM pELICHUS.
B3anMHOe pacronoxeHue MNpsAMbIX B IpocTpaHcTse, | Ne 34, | aKkCHOMBI IPUMEpaMU U3 KommyHukaTuBHbIE: YO
96 YTOJI MEXKAY JABYMSI IPSIMBIMHU 39,46 | okpyxatomeil 00OCTaHOBKH; | OBITH TOTOBBIM K P3
No dbopMynupoBathb CaMOCTOSITENTLHOM
93,94 Ha OCHOBE aKCHOM IIE€PBLIE I/IH(l)OpMaIlI/IOHHO-
Pemenne 3amau nmo teme «B3aummHOEe pacrnonoxeHue TEOPEMBI CTEPEOMETPUH. MI03HABATEIILHOM YO
97 MIPSIMBIX B IPOCTPAHCTBEY DopMyIupoOBaTh JEeITSILHOCTH P3
I1.10- oTpesieNieHue MpsMOii,
11 MEPIEHIUKYISIPHON K
No 51, | IIOCKOCTH; OOBACHATD, YTO
98 [TapanienbHOCTh TIOCKOCTEH 52 TaKOCTICPIICHAUKYJISAP U YTO P3
[Ipaktuueckas pabora Ne 25 «[lapamnensHOCTh MPSMBIX | - TaKO€ HAaKJIOHHAs.
99 U TTOCKOCTEI q)(?_pMYﬂHPOBaTB TeopeMy O 113
[1.12,1 | TPEX mepreHnKyIsIpax
100 TeTpasap u mapanenenumne, 3 DopmyTHpOBATE TEOPEMY, P3




Ne 67

I.14
No
101 3ajaun Ha MOCTPOEHUE CEYCHU M 72,82
102 ITpakTnueckas pabora Ne 26 «IlocTpoeHue ceueHuin» -
[lepnieH UKy IAPHOCTD NPSMOM U IUIOCKOCTH I1.15-
18
Ne 117,
121,12
103 9
[lepnenaukysigp ¥ HaKJIOHHAsA, yroj Mexay npsamout u | I1.19-
IJIOCKOCTBIO 21
No Ne
143,
104 150
JIByrpaHHBIN yroJ, NepneHauKyIsIPHOCTD IIIIOCKOCTEN I1.22-
24
No
167,17
105 1
Pemenne 3amau no Tteme «llepnennukynsipHocts | KoHcme
MIPSIMBIX U TITIOCKOCTEH» KT
106 JIEKIIUU
[MpakTuueckas padora Ne 27 «IlepneHANKYISIPHOCTH
107 MPSIMBIX U IIJIOCKOCTEN

BBIPAYKAIOLIYIO MPU3HAK
NEPIEHIUKYISIPHOCTH
psAMON

U IUIOCKOCTH, IPUMEHSITh
3TH

TEOPEMBI ITPU PELICHNUN
3ajau.

OOBACHATD, UTO TAKOE
TeTpa’p, NOKa3bIBaTh HA
PUCYHKaX U MOJEISIX €r0
3JIEMEHTBI; U300paKaTh
TETPasAp Ha YEPTEKE;
OOBSCHATH, UTO Ha3bIBACTCS
CEUYEHHUEM TETPAdApa.
OOBsCHATD, Kakas purypa
Ha3bIBAETCS JIBYIPaHHBIM
YIJIOM U KaK OH
nU3MepseTcs.

OOBACHATD, UTO Ha3bIBACTCA
YTIIOM MEXAY
nepeceKaronMMHCS
IJIOCKOCTSIMU, KaKHe
IJIOCKOCTH

Ha3bIBAIOTCS B3aMMHO
MePIEeHIUKYISIPHBIMH;
(bopMyIHpPOBATH TEOPEMY O
IIPU3HAKENIEPIICH IUKYISIPHO
CTHU JBYX IIJIOCKOCTEH.
[IpuMeHATh H3y4YCHHBIE
YTBEPKACHUS IIPU PELIEHUH
3aj1ad.

P3

113

P3

YO
P3

P3

P3

13

MHoOrorpaHHHKH M Kpyr.ible Tejaa (36 u)




[1.27,3 | ®opmynupoBaTh PeryasituBHble:
0 OIpeJIeIeHue U MPUBOJIUTH | BHOCHUTH
Ne 220, | mpumepbl MHOTOIPaHHUKOB. | HEOOXOIUMbIE YO
108 [ToHsiTHIE MHOTOIPAaHHUKA, IIPU3MaA 229 dopmynupoBaTh KOPPEKTUBHI B P3
3a7a4u HA BBIYMCIICHUE TUIONIAIM TOBEPXHOCTHU U I1.76 ompeJieJIeHUue U N300paXkaTh | IEHCTBHE MOCIE €T0 YO
109 o0BeMa MPU3MBI Ne 222 | mpuzmy. @opMynupoBaTh 3aBepIICHHS Ha P3
110 [Tpaktuueckas padora Ne 28 «IIpuzmay - OnpeJieNIeHnE U H300pakaTh | OCHOBE ydeTa 13
I1.32 UPaMUy, YCEUCHHYIO XapakTepa ClIeIaHHbIX
Ne nupamuay. opMyIHpoBaTh | OMHUOOK.
241,24 | onpeneneHue u uzobpaxarts | [lo3naBaTtenbHbIe:
111 HI/IpaMI/II[a 2 IIpaBUJIIbHBIC MIPOBOJNTHL CpPaBHCHUEC P3
11.33 MHOTOTpaHHUKU. Pemats U KJIacCU(PUKALHIO 10
Ne 3aJa9i Ha BBIUYMCIICHUE 3aJJaHHBIM KPUTEPHSIM.
258,25 | miomanu nosepxHoctu M KomMmyHukaTuBHbBIE:
112 [IpaBunbHas mupaMuia 9 00BEMOB pPa3TUIHBIX YYUTHIBATH PA3HbBIC P3
11.34 MHOTOTPaHHHUKOB. MHEHHS U CTPEMUTHCS YO
113 Y cedeHHas THPAMIA Pacnio3HaBaTbMHOTOTpaHHH | K KOOPAHHAITUH P3
3a7a4y Ha BBIYKMCIICHUE IUIOIAAN IOBEPXHOCTH U I1.80 KM, Ha 4ePTEKax, MOJIEIAX | PAsNMYHBIX MO3UIMH B | Yy
114 00beMa IUPaMUIBI U B pealbHOM MUpeE. COTPYHUYECTBE P3
115 ITpaktnyeckas pabota Ne 29 «Ilupamnaa» - MoaenupoBarh yCaoBue OIINOOK. 13
[1.35- | 3a1a4u U C TIOMOIIBIO
37 yepTexka WU PUCYHKa,
MIPOBOJTUTH
JIOTIOJTHUTENbHbIE
MOCTPOESHHUS B XOIC
pemenus.. [Ipumensats
HU3y4YEeHHBIE CBOMCTBA
reoMeTpuueckux puryp u
dbopmya 11 pereHus
reOMETPUYECKUX 3329 U
3a7a4 C MPAKTUYECKUM YO
116 [IpaBuiIbHBIE MHOTOIPaHHUKH COJIEP/KaHUEM. P3
Humaap I1.59, OOBACHITEL KaKO€e TEIIO PeryasitTuBHbIe:
117 60, 77 | Ha3pIBaeTCS LUIMHJIPOM, BHOCHUTD P3




3amaun Ha BBIYUCIICHHWE IUIOMQJAM TOBEPXHOCTH | | No 524, | KOHyCOM H Kak HEOOXOTUMBIC
118 2 | oObeMa nuIMHapa 529 Ha3bIBAIOTCS UX JJIEMEHTHI, | KOPPEKTUBHI B P3
119 2 | Ilpaktnueckas padora Ne 30 «[{umuaapy» - M300pakaTh MIIHHIID, JICUCTBHE TOCIIC €T0 113
[1.61- | KOHYC U UX CeYeHUs, 3aBepIICHHS Ha
63 HaXOIUTH IJIoIanhb OCHOBE y4eTa
Ne OOKOBOI1, MOHOM XapakTepa clIeTaHHbIX
553,55 | mOBEpPXHOCTH U 00BEMa OIIHOOK.
120 2 | Konyc 5 LUUJMHPA U KOHYCA. Ilo3naBaTtenbHbIE: P3
3agauM Ha BbIYMCICHHME IUIom@AaAu mnoepxHoct u | I1.81 Pemrare 3a1aun Ha MIPOBOJXUTH CPABHCHHUE YO
121 2 o0BeMa KOHycCa Ne 558, | BIYUCIICHUE U u Knaccmbnxaumo 1o P3
122 2 | Ilpaktuueckas padora Ne 31 «Konycy - J0Ka3aTeIbCTBO, 3aJJaHHBIM KPUTEPUSIM. 113
Cdepa, map, ypaBHerue chepsl [1.64,6 | CBA3aHHBIE C WIMHAPOM U | KoMMyHUKaTHBHbIE:
5Ne KOHYCOM. YVYHTHIBAThH Pa3HbBIC
123 2 576 dopmynupoBaTh MHEHUS U CTPEMUTHCS P3
Ilnomans moBepXHOCTH cdephl, 0bbeM mapa u ero | [1.68,8 | OTPENENeHus chepsl n K koopAuHatmn
gacTei 2 mapa, uX 3JIEMEHTOB; Pa3IUYHBIX MTO3UIUHN B
124 2 83 OOBSICHATH, YTO COTPYIHUYECTBE P3
_ MIPUHUMAETCS 32 TUTOIIAlb OLINOOK.
chepsl 1 Kak OHa
BBIpXKAETCSI Uepe3 paanyc
cdepsl; pemaTh NpoCThie
3a/1a4¥, B KOTOPBIX
¢burypupyoT KoMOUHaUU
MHOTOTPaHHHUKOB U TEJ
3a/1auu Ha BBEIYMCIICHHE TIONIAICH TOBEPXHOCTH U BpaIICHUS.
125 2 | 00beMOB MHOTOTPAaHHUKOB M KPYTJIbIX Tell P3
HUctopust matemaTuku. MeTobl MATEMATHKH (2 4.)
126 | 2 | Hcropus MaTeMatHKH. MeTOIBI MATEMATHKH | -




CamocrosiTebHas padora (58 u)

Ne Kou. dopma
Tema Bunet pabot p Cpok cnaun
n/n 4acoB OTYETHOCTHU
1 [IpouzBogHbIe 4 IToxaroroska cooOeHus cooOiienue SIHBAph
2 [IpousBonHbIe 2 OTBeT Ha BOIIPOCHI TEeCTa TECT SIHBapb
3 WHuTerpan u ero npumMeHeHue 4 [ToaroroBka coobOmenust coo0IIeHNe STHBaph
4 WHTerpain u ero npumMeHeHue 2 OTBeT Ha BOIMPOCHI TECTA TECT deBpaib
5 KomOunaropuka 4 [ToaroToBka cooOmieHUs cOO0ITIeHIE deBpaib
6 KombunaTtopuka 2 OtBeT Ha BOIIPOCHI TeCTa TECT dbeBpaib
7 CrnyuaiiHas BelIM4MHA 4 [TonroroBka coobueHNUS cooOrieHne dbeBpaib
8 CrnyuaiiHas BelIM4MHA 2 OTBeT Ha BOIIPOCHI TECTa TECT MapT
9 Maremarndeckast CTaTUCTUKA 4 ITonroroska cooOmeHus co00IIIeHNE MapT
10 MaremaTHueckasi CTaTUCTHKA 2 OTBeT Ha BOIIPOCHI TECTa TECT MapT
MareMaTtnueckoe 0>)KMIaHUE U
11 N 4 [ToaroroBka cooOICHMS coo0IIeHne MapT
JCTIepCHS CITy4aifHOW BEIMYHHbI
12 Jucnepcust ciy4aiftHON BEITUYNHBI 4 OTBeT Ha BOIPOCHI TeCTa TECT anpenb
13 [TapannenbHOCTb NPSAMBIX 4 [TonroroBka cooOueHHS cooOrieHne anpeinb
14 [lepneH MKy IAPHOCTD NMPSMBIX 4 OTBeT Ha BOIIPOCHI TECTa TECT amnpelib
15 MHororpaHHuku 4 IToxaroroska cooOeHus COo00IIIEHNE arnpenb
16 Kpyrnbie Tena 4 OTBeT Ha BONIPOCHI TECTA TeCT amnpeb
17 Cdepa, map u ero yactu 4 OtBeT Ha BOIIPOCHI TeCTa TECT Mai




[Ipu opopmnennn paboyei mporpamMmbl ObLTH UCIIOIB30BAHbI CIEIYIOIINE YCIOBHbIE 0003HAYCHUS:
[13 — npakTUyecKoe 3aHATHE;

P3 — pewenue 3anay;

YO — ycTHbI# ompoc



Onucanue MaTepuaIbHO — TEXHHYECKOH 0a3bl

Aymutopuss Ne 505 - VYueOnas ayautopus Ui TPOBEACHUS TEOPETHUECKUX 3aHATUH
(YpOKOB), NMpakTHMYECKUX pabOT, TPyNIOBBIX M HHIUBUAYaAJIbHBIX KOHCYJbTAIMH, TEKYILEro
KOHTPOJISI U IPOMEXYTOUHOH arrectanuu. KaOnHer maTreMaTuku.

Ocnamennoctb:Komruiekr Me0enu, pa3fgaTouHblii  MaTepuas, YyueOHas JHMTeparypa,
IIJIaKaTBhI.

Aynmutopus Ne 229 VuebHas aynuTopus JUid IPOBEACHUS, TEOPETHUUECKUX 3aHATUH
(YPOKOB), TEKYyLIEro KOHTPOJISI M MPOMEXKYTOYHOW arrectanuu. KoMIbloTepHBIH Kiacc.
KommnekT mebenu.

Texaudeckue cpencta ooyuenus: [1K, mynprumennitnoe 060py10BaHue.

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

MeToauueckue MaTepHuaJbl

IIpaxmuueckoe 3ansamue

[TpakTHdeckue 3aHATHS 10 MATEMAaTHKE OpraHU30BaHHBI B BUJIC PEIIICHHS 3a/1a4.

[IpakTudeckue 3aHATH 10 MATEMAaTHUKE MPOBOJISATCS CIEAYIOMIUM 00pa3oMm:

- ydamigecss CcaMOCTOSITEIbHO B NHCbMEHHOM (opMe OTBEYaloT Ha BONPOCHL IS
CaMOKOHTPOJIS, 3aTeM pEeIIaloT 3aJauyu (C MCIOJb30BAHHEM PEKOMEHIyeMOW JIUTepaTypbl WU
MHTEPHETA), [IOCJIE YETO JIEJIaeTCsl aHAJIU3 BBIIIOJHEHHON padoThl;

- 3aHATHE OCYIIECTBISIETCS C UCTIOIH30BAaHUEM MHIUBUYATbHBIX 3aaHUIA;

- 3aHATHE TPOBOJUTCS 110/ PYKOBOJCTBOM IIpENoaBaTelis.

[Ipu pemieHuu 3amady MOXKHO TOJIB30BAThCSl JTIOOBIMH MaT€MAaTHYECKUMHU TaONHULIaMU |
HEOOXOIMMBIMU (POPMYIIaMHU.

KouTponb  pe3ynbTaToB  MPaKTUYECKUX 3aHATUA  OOYYAIOIIMXCS  OCYIIECTBIISIETCS
mperoaaBaTesieM Ha YIeOHBIX 3aHATHSAX 10 MATEMATHKE.

IIpasuna ogpopmnenus pe3yrbmamos NPaKmudecKo2o 3aHamus

PesynbpTarel odopmisitorcss B BHIE NHCHMEHHOTO OTYETa, IMPH HAMKWCAHUU KOTOPOTO
HE0O0XO0IMMO MPHUAEPKUBATHCS CIAEAYIOIUX TPpeOOBaHUI:

- 3aMKCaTh JaTy BHITIOJTHECHHSI, TEMY U I1€JTh PaOOTHI,

- 3aIMCcaTh YCJIOBHE 3a7a49M B KPaTKo# opme (11aHo);

- 3amMcaTh BOIPOC 33aJa4u B KpaTKoil popme (HalTH);

- 000CHOBaTh HEOOXOAUMOCTH MPUMEHEHUS T€X WK UHBIX (OPMYII AJIs PEeLIeHUs 3aauu;

- IIpY pElICHUH 3aJa4 Ha MOCTPOEHHUE MPOaHAINU3UPOBATh YCJIOBHE 3aJauld U BBIIOJIHUTH
YepTexk, 1aB ONMHUCAHUE BCEX MOCTPOCHUIA,

- 3a1KcaTh OTBET.

Pewenue 3a0au

OcyuecTBisisl pelieHus 3ajad Mo MaTeMaTHKeoOydaroluecsl JOJKHbI 3HaThb HE TOJIBKO
oOIINi1 aNropuT™M pelieHus 3aJad, HO ¥ yMETh padoTaTh C YaCTHBIMHU CTPYKTypaMu Ipoliecca
pemienus 3anad. [IpuBegeM npuMepsl TaKUX CTPYKTYP.

[IpaBuiia penieHus 3aaa4

Oran 1.IloHsaTs cyTh 3a1aun.

Otan 2.CoCcTaBUTH IJIaH PEILICHUS 3aa4H.

Oran 3.Peanu3oBaTh M1aH penieHus 3a1a4u.

Oran 4.I1poananu3upoBaTh NOTYUYEHHBIA Pe3yIbTaT.




Yemuwui onpoc

[Tpu MHAUBHIYIEHOM OIPOCE TPEIOaBaTE b BBI3BIBACT 00YUYAIONIETOCs K JIOCKE, KOTOPOM
OH TIONIb3YeTCS NS TOro, 4yToObl caenath HeoOxoaumble 3amuch. OTBeT 0O0ydaromerocs
BbICIyIIMBAaeT Bcs  rpynnma. OmuOkM, JONyLIEHHblE  OOy4arouuMcsi, KOJUIEKTHBHO
AHAM3UPYIOTCS W HCIPABISIFOTCSA. YCTHBIM OMpPOC 3aKIIOYaeTcsi B BBI30BE MHOTHX
0o0yyJaromuxcst Jyisi OTBETa Ha BOIMPOCHI, TpeOyromme HeOoapmoro mo oosreMy orBera. Yamie
BCEr0 OMPOC MPOBOAMUTCA ISl MPOBEPKH MaTepuaja, KOTOPHIA HYKHO 3allOMHHTH WU 0e3
KOTOPOIro HEBO3MOXKHO YCIICHIHOC IPOABMIKCHUC BIICPCI B U3YUCHUHN y‘I€6HOI\/’I JUCHUITIJINHBI.

Lenpto ycTHOTO ompoca SBISIFOTCS 00001eHHe U 3aKpeIUIeHHe W3YYeHHOT0 MaTepuana o
paszenaM MaTeMaTWkH. [IpW TOATrOTOBKE CJEAyeT HCIOJb30BaTh JICKIIMOHHBIA MaTepHall |
yueOHyro nuteparypy. Cieayer BHUMATENIBHO MPOYECTh CBOM KOHCHEKT JICKIMH [0 M3y4aeMoi
TEME U PEKOMEHAYEMYIO JuTepatypy. [Ipyn 3TOM Ba)KHO Hay4HUTHCS BBIIEIATH CaMOE IJIaBHOE U
cocpefoTaunBaTh Ha HEM OCHOBHOE BHHMMaHWE NpPU MOJATOTOBKE K OMPOCY MO MaTeMaTHKe.
OtrBer Ha Ka)K)II)II\/’I BOIIPOC  OOJIKCH OBITH A0Ka3aTCJIbHbBIM HW  apryMCHTHUPOBAHHLIM,
oOydaromeMycsi Hy’)KHO YMETh OTCTamBaTh CBOIO TOUKY 3peHHs.OO0ydaromeMycsi HaJJIeKUT
XO0pomo 1moaAroTOBUTHCA, 4TOOBI UMETH BO3MOXHOCTH T'paMOTHO W IOJIHO OTBCTHUTH HA 3aJaHHBIC
€My BOIIPOCHI, CyMETh CJIeNaTh BHIBOABI M MOKa3aThb 3HAYMMOCTh JAHHOW MPOOJIEMBI s
HN3ydacMoro mMarcpuala. Ho IJIA TOro, 4TOOBI IMPaBUJIBHO U YCTKO OTBCTUTH HAa IIOCTABJICHHBLIC
BONPOCHl HEOOXOAMMO TMPABUIBHO YMETh TMOJB30BAaThCsl y4EeOHOW U JOMOJHUTEIHHON
JIUTEPaTypoil.

YCTHBIA OMPOC MOXKET MPOBOJUTCS C MOMOIIBIO OMPOCHBIX JHCTOB, B KOTOPBIX KPAaTKO
H3J1araroTCa OTBETHI HA IOCTABJICHHBIC TCOPCTUUYCCKHUE BOIIPOCHI, a IIPU H€O6X0)II/IMOCTI/I 9THU
OTBETHI COMTPOBOXKIAIOTCS KOHKPETHBIMU MTPOU3BOJIBHBIMU MPAKTHUECKUMHU MTPHUMEPAMHU.

OuenovHbie MaTepHaabl NpH popMupoBaHuM padoueil nporpammsbl Aucuuminebl IT/1.1
Maremaruka

ITacopT OLIEHOYHBIX MAaTEPHAJIOB

B cootBerctBuu ¢ mpunsToi KoHienmuei pa3BUTHS MaTeMaTH4YeCKOro 0Opa3oBaHUS B
Poccuiickoit denepanuu, MareMaTuueckoe oOpa3oBaHUE PEIIAeT, B YACTHOCTH, CJCAYIOIIHE
KJIFOUEBBIC 3a/1aUNU:

— «TIPEAOCTABIATh KAXKIOMY OOydYaroleMmycsi BO3MOYKHOCTb JIOCTM)KEHHS YPOBHS
MaTeMaTHYeCKHUX 3HAHUHN, HEOOXOIUMOTO /7S JalbHEHIIeN yCTeTHOM KU3HU B O0IIIECTBEY;

— «obecnieunBaTh HEOOXOIMMOE CTpPaHE YHCIO BBITYCKHUKOB, MaTeMaTHYeCKas
MOJIFOTOBKA KOTOPBIX JAOCTAaTOYHA IS MPOAOJKEHUSI 00pa30BaHUs B Pa3IMUHbIX HAMPaBICHUSIX
U JUId NPAKTUYECKOW JEATENbHOCTH, BKIIIOYAs INPENOJaBaHWE MAaTEMaTHKH, MAaTeMaTHYECKUE
uccienoBanus, paboty B chepe MHPOPMAIIMOHHBIX TEXHOJIOTUH U JIP.»;

— «B OCHOBHOM O00IIIeM U CpefHeM o0mieM oOpa3oBaHWU HEOOXOIUMO IMPENTyCMOTPETh
MOJTOTOBKY OOYYarolIMXcs B COOTBETCTBHM C MX 3allpOCaMU K YPOBHIO TMOJTOTOBKH B cdepe
MaTEMaTHYECKOro 00pa3oBaHUsI».

COOTBETCTBEHHO, BBIJCNAIOTCS TPU  HampaBiIeHUs TpeOOBaHMN K  pe3yibTaraM
MaTEeMaTHIeCKOT0 00pa30BaHUs:

1) NpaKTHKO-OPHEHTHPOBAHHOE MaTeMaTHYeCKoe 00pa3oBaHue (MaTeMaTHKa IS )KU3HH);

2) Maremaruka JUis KCIIOJIb30BaHHs B podeccuu;

3) TBOpueckoe HampaBlieHHE, Ha KOTOPOE HAIleJCHbl Te¢ OOydarourecs, KOTOpbIe
TJIAHUPYIOT 3aHUMATHCSI TBOPYECKOW M HCCIEAOBATENIbCKOM paboTOi B 00JacTH MaTEMaTHKH,
(bU3KKY, SKOHOMUKH U JPYTHX 001aCTAX.

lemn ocBoeHHMss TporpaMMbl 0a30BOrO ypoBHS — OO0eCle4eHHe BO3MOXKHOCTHU
WCIIOJIb30BAaHUS MAaTEMATHUYECKUX 3HAHUM M YMEHHMH B IOBCEIHEBHOW KM3HU U BO3MOKHOCTHU
YCHEIIHOTO NPOAOHKEHHUS 00pa30BaHMs MO CIELUATIBHOCTSAM, HE CBSI3aHHBIM C NPUKIIATHBIM
MCIIOJIb30BAaHUEM MATEMATHKHU.



OO0yuaromuecsi, OCylIeCTBIsoNe 00yueHre Ha 6a30BOM YPOBHE, JOHKHBI OCBOUTH OOIITHE
MaTeMaTHYeCKUe YMEHUs, HEOOXOAUMBIE ISl KU3HU B COBPEMEHHOM OOIIECTBE; BMECTE C TEM
OHU TIOJYYalOT BO3MOXXKHOCTH H3YyYUTh MpPEIMET TIy0ke, ¢ TeM 4TOObl B JajbHEWIIEM Npu
HEOOXOJUMOCTH U3y4aTh MAaTEMATHKY ISl MPO(ECCHOHANTBHOTO IPUMEHEHUSI.

[Ipy wu3ydYeHMM MaTeMaTHKHd Ha YIIyOJICHHOM YpOHE TMpPEexbsSBISIOTCS TpeOOBaHUS,
COOTBETCTBYIOIIME HAMpPABJICHUIO «MaTeMaTHKa i MPO(EeCCHOHAIBHOW JeATeIbHOCTIY;
BMECTE C TeM 00ydYaroluiics MOoTy4yaeT BO3MOXKHOCTh M3yUYHUTh MaTeMaTHKy Ha ropasao Oosee
BBICOKOM ypOBHE, 4YTO co3JacT (yHIAMEHT Ui JajJbHEWIIero Cepbe3HOro H3y4YeHHs
MaTeMaTHKH B BY3e€.

[Tpu m3ydeHun MaTeMaTUKU OOJBIIOE BHUMAHUE YIENISETCS Pa3BUTHIO KOMMYHHKATHBHBIX
ymeHuilt (popmynaupoBaTh, apryMEHTUPOBaTh U KPUTHUKOBaTh), (OPMHUPOBAHHIO OCHOB
JOTMYECKOTO MBIIIJICHU B 4YacTH IPOBEPKHM HCTHHHOCTH M JIOKHOCTH YTBEPIKICHHH,
MOCTPOCHHS TIPUMEPOB U KOHTPIPUMEPOB, LIENOYECK YTBEPIKICHHUHA, POPMYIUPOBKH OTPHULIAHHH,
a TaKke HEOOXOIMMBIX M JOCTAaTOYHBIX YCIOBMHA. B 3aBUCMMOCTH OT YpPOBHS NpOrpaMMbl
OoJIbIIIe WIIM MEHbIIE BHUMAHHS YIEISETCSl YMEHUIO paboTaTh 10 ajIropuTMy, METOaM MOUCKa
QITOPUTMAa M ONPEACNCHUIO  IPaHUI  MPUMEHUMOCTH  anroputmoB.  TpebGoBanus,
chopmynupoBaHHble B paszzaene «l'eomerpusi», B OOJbIIEH CTENEHU OTHOCITCS K PAa3BUTHIO
IPOCTPAHCTBEHHBIX MPEJICTABICHUH U TpapUUECKUX METOAOB, YeM K (OPMaTbHOMY ONHCAHUIO
CTEpPEOMETPUUYECKHX (DAKTOB.

IInanupyemMble pe3yJbTaThl OCBOCHHS Y4eOHOM AUCHHMIIINHBI

B pesynbrare nzyuenus yueOHOM TUCUUIUIMHBI MaTreMaTuka Ha YpOBHE CPEJHEro OOIIEero
o0Opa3oBaHuUs:
OO6yuatonuiics Ha 6a30BOM YPOBHE HAYUMTCS:

Anzeopa u nauana ananusa

Yucna u eviparxcenusn

OmnepupoBaTh NOHATHSMHU:

— [eJI0e  YHCTIO0, JEIUMOCTh YHCeNl, OOBIKHOBEHHas JpoOb, necsaTHyHas JpoOb,
palMoHAIBFHOE YHCII0, MPUOIKEHHOE 3HAUCHHE YNCIIa;

- OIIEpUPOBATH Ha 06a3o0BOM ypOBHE MOHATUAMUA: aorapupm 4HCIIa,
TPUTOHOMETPHUYECKasi OKPY>KHOCTb, TpalyCHasi Mepa yria, BeTUUNHA YTJIa, 33JJaHHOT0 TOUYKOH Ha
TPUTOHOMETPUYECKON OKPYKHOCTH, CUHYC, KOCHHYC, TAHI'€HC M KOTaHI'€HC YIJIOB, MMEIOLIUX
HPOU3BOJIEHYIO BEJTMUUHY;

- BBIIIOJIHATH apI/I(i)MCTI/I‘-ICCKI/Ie HeﬁCTBHH C OCJIBIMU U pallMOHAJIBHBIMU YHCJIAMU

- BBITIOJIHATE HECJIOKHBIE TPE0Opa3OBaHMsl YWCIOBBIX BBIPAKEHHUH, COAEpIKaIIUuX
CTEIICHU YUCeJI, TMO0 KOPHU U3 YHCe, JINOO0 JIorapu(Mel Yuces;

- CpaBHMBAaTh PallMOHAILHBIE YHCIIA MEXKITY COOOH;

- OICHUBATh U CpaBHHUBATL C pAallMOHAJIbHBIMU YHUCIaAMH 3HAYCHUSA LCIIbIX CTeneHen
qHcell, KOpHEH HaTypalbHOW CTENEHU U3 YHCE, JIOTapr(MOB YHCEIN B IPOCTHIX CIyYasX;

- OIICHUBATH 3HAKN CUHYCAa, KOCUHYCA, TAHI'CHCA, KOTAHI'CHCA KOHKPCTHBIX YIJIOB,

B noBcetHeBHOI KHU3HU M IPU U3YYEHUH APYTHX YUEOHBIX MPEAMETOB!

- BBIITOJHATD BBIYMCIICHUA TPHU PCIICHUHN 3a/1a4 ITPAKTUYCCKOI'0O xapaKTepa;

- BBINIOJIHATh TPAKTUYECKUE pacyeThl C HCIOJNB30BAHUEM MpPU HEOOXOIUMOCTH
CIIPAaBOYHBIX MATCPUAJIOB U BBIYUCIIMTCIbHBIX yCTpOI\/JICTB;

- COOTHOCHTB pealibHbIe BEIWYHHBI, XapaKTEPUCTHKH 00BEKTOB OKPYIKAIOLIETO MHpa C
HNX KOHKPCTHBIMH YU CJIOBBIMH 3HAYCHUAMU



- HCIIOJIb30BATh MCTOABLI OKPYIJICHUA, HpI/I6J'II/I)KeHI/I$I U TMNPUKUAKW IIPpU PCIICHHUN
MMPAKTUYICCKUX 3aaaY HOBCCHHCBHOﬁ JKHU3HU.

Ypasnenus u nepasencmea

- pemars norapudmuyeckue ypaBHeHus Bupa loga (bx + ¢) = d wm mpocreiiue
HepaBeHcTBa Bujia 10gax<d;

—  pemiath MOKa3aTeNbHbIE ypaBHEHHs, Buaa a>*°=d (rme d MOXkHO IIpeaCTaBUTE B BUIE
CTEIIeHH ¢ OCHOBAaHMEM &) U MpocTeiiime HepaBeHcTBa Buma 8*<d  (rae d MOXKHO MpeaCTaBUTh
B BUJIC CTEIICHH C OCHOBAHUEM Q);

—  pelIaTh UPPAILMOHAIILHBIC YPABHCHHUS;

—  OpPUBOAUTH HECKOJBKO IPHMEPOB KOPHEH MPOCTEHIIEro TPUTOHOMETPHYIECKOTO
ypaBHEHHS BHUAA: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabnMyHOE 3HAYCHHE
COOTBETCTBYOIICH TPUTOHOMETPUUESCKON (DYHKIIUHL.

B moBceHEBHOM KU3HH U IPU U3YUYCHHH JPYTUX MIPEAMETOB:

COCTAaBJIATh W pEIIATh YPaBHCHUS W CHCTEMbl yPAaBHEHHH IPU PEIICHUM HECIOXHBIX
IPAKTUYECKHUX 3a/1ad.

Dynkuyuu

- OmnepupoBath Ha 0a30BOM YPOBHE MOHSATHSIMH: 3aBUCHMOCTH BEIUYWH, (QYHKIH,
apryMeHT M 3HadeHue (QYHKLIMHU, 00JAcCTb ONpEAETCHHMS U MHOXKECTBO 3HaueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduK (QYHKUMH, HYJIH (YHKIHH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3PaCTaHUE Ha YMCIOBOM IPOMEXKYTKE, yObIBAaHME Ha YMCIOBOM IPOMEXKYTKE, HauOoJjbllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMU HA YUCIOBOM MIPOMEKYTKE, epuoandeckas GyHKIs, IIEPHOL;

- orepupoBaTh Ha 0a30BOM YpOBHE NOHSATHSIMH: CTENEHHAS, JOrapupMuuecKas u
nokasaresabHas (yHKIMH, TPUTOHOMETPUYECKUE (PYHKIINY;

- pacrio3HaBaTh rpaduKd dJIEMEHTAPHBIX (YHKIMNA: CTETIEHHOH, JIorapu(MUIECKON U
NoKa3aTelbHON QYHKIUI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTH I'papUKM >JIE€MEHTapHbIX (DYHKIUI: CTeneHHOW, JorapupMuU4eckoil u
noKa3aTeabHON (YHKIMHA, TpUTrOHOMETpUYeCKHX (YHKIMH C ¢dopMyraaMu, KOTOPHIMH OHHU
3aJ1aHbl,

- HaXOJUTh 10 rpaduKy NpuOIMKEHHO 3HAUEHUS! PYHKLUU B 3a/JaHHBIX TOUYKAX;

- OIIpEeNIeNIATh 10 TpaduKy CBOWCTBA (GYHKIMHU (HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
POMEXYTKH MOHOTOHHOCTH, HaHOOJIbIIINE M HANMEHBIINE 3HAYCHUS U T.11.);

- CTpPOUTHh 3CKM3 Trpaduka GYHKIUH, YAOBIETBOPSIOUICH NpUBEIECHHOMY Ha0Opy
yCIOBHH (ITPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaUeHUE (QYHKIMHU B 33]aHHON TOUYKE, TOUKU
IKCTPEMYMOB H T.]1.).

B noBceHEBHON KU3HU U IPU U3YUEHHUH JPYTUX IPEIMETOB!

- ompeneNaTh MO TpaduKaM CBOMCTBA peaJbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HamOopIINEe W HAMMEHBIINE 3HAYCHUS, IIPOMEKYTKH BO3PACTaHUS M YOBIBaHUS, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA U T.I1.);

- MHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOM CUTYaIUH.

Inemenmovl MamemamuiecKkozo aHaIu3a

— OnepupoBarh Ha 0a30BOM YypOBHE MOHATHSIMH: IMPOU3BOJHAS (YHKIMH B TOYKE,
KacaTrenbHasl K rpaQuKy QyHKIMH, TPOU3BOIHAS (PYHKIIUH;

- ONpeNeNIATh 3HAaYeHHWE MPOM3BOJHOW (YHKIMM B TOYKE MO H300paKEHHIO
KacaTeJIbHOH K rpaduKy, MPOBEICHHOMN B 3TON TOUKE;

- pelmath HECHOXKHbIE 3aJaud Ha NPUMEHEHHE CBSI3U MEXKIY NPOMEXYyTKaMU
MOHOTOHHOCTM M TOYKaMH OJKCTpeMyMa (YHKIUH, C OJHOH CTOPOHBI, M HPOMEXKYTKaAMU
3HAKOMOCTOSTHCTBA M HYJISIMH ITPOU3BOIHOM 3TON (PYHKIUHU — C IPYTOH.

B nosceaHeBHOM KU3HU U NIPU U3YUEHUH IPYTUX IIPEIMETOB!



- MOJIB3YsICh TIpaduKaMu, CpPaBHMBATh CKOPOCTH BO3pacTaHus (pocTa, MOBBILICHHUSA,
YBEJIMYEHUS M T.I.) WIM CKOPOCTU YObIBaHMs (IaJACHUS, CHW)KCHUS, YMEHbBIIEHUS M T.II.)
BEJIMYMH B pPeajbHbBIX IpoOIleccax;

- COOTHOCHUTH Tpa(pMKH peanbHBIX IMPOLECCOB M 3aBUCHUMOCTEH C HUX OIMCAHUAMH,
BKJIIOYAIOIUMH XapaKTEPUCTUKU CKOPOCTU M3MEHEHMsI (ObICTPBIN POCT, IUIABHOE NOHMKEHUE U
T.IL.);

- UCIO0JIb30BaTh I'pa)UKK peanbHbIX MPOLECCOB Ul PEIICHNUS HECIOXKHBIX MPUKIIATHBIX
3ajiay, B TOM 4HCJI€ ONpeAesss o rpaduKy CKOpoCTh X0J1a Ipolecca.

Teopus éepoamnocmeit u CmamucmuKa, 102UKa U KOMOUHAMOPUKA

— OmnepupoBaTh OCHOBHBIMU OIHCATEIFHBIMU XapaKTEPUCTUKAMU YHCIOBOTO Habopa:
cpenHee apudmMernyeckoe, MeArana, Haubobllee 1 HaUMEHblIIee 3HAUCHUS;

- ONEpPUPOBATh TMOHATHUSMHU: YACTOTa U BEPOATHOCTh COOBITHSA, CIy4aiHbI BBIOOP,
OIBITHI C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU;

— BBIUUCIISITh BEPOSTHOCTU COOBITUN HA OCHOBE MOJCUETa YHCiIa UCXOJI0B.

B noBcenHeBHOM )KHU3HU U IPU U3YUYEHUH JPYTUX IPEIMETOB:

- OLIEHUBAaTh M CPAaBHUBATh B INPOCTBIX CIIydasX BEPOSTHOCTH COOBITMH B peajbHOMN
KU3HU;

- YUTaTh, COIOCTAaBJATh, CpPAaBHUBATh, HWHTEPIPETUPOBATH B MPOCTBIX CIydasx
peanbHble JaHHbIE, IPEICTABICHHbBIE B BUJIE TaOIULI, JUarpaMm, rpadukoB.

Texcmoevle 3a0auu

— Pemrate HeCnOXHBIE TEKCTOBBIC 337]a491 PA3HBIX THIIOB;

—  aHAM3HWPOBATH YCIOBUE 337]a4H, IPU HEOOXOTUMOCTH CTPOUTH JIJIS €€ PEIICHUS
MaTeMaTHYECKYI0 MOJICTIh;

— TIOHMMAaTh ¥ MCTIOJIb30BATh JIsl PEIICHUS 3a/1a4i UH()OPMAIIHIO, IPEICTABICHHYIO B BHJIE
TEKCTOBOUW M CHMBOJIBHOU 3aITUCH, CXEM, TA0JIUII, TUarpaMM, TpaduKoOB, pUCYHKOB;

— JICWCTBOBATH TI0 AJITOPUTMY, COJIEPIKAMIEMYCS B YCIIOBUH 3a/1a4H;

—  WCTOJIBh30BaTh JIOTHYCCKUE PACCYKICHUS TIPU PEIICHUH 3a/1a4H;

— paboTaTh ¢ U30BITOYHBIMHU YCIIOBUSMH, BBIOHpas U3 Bceil HHGOpMAIINH, TaHHBIE,
HEOOXOUMBIE JUIS PEIICHUS 3aa9H;

— OCYIIECTBIISITh HECIIOKHBIN IMepedop BO3MOXKHBIX PEIICHHIA, BEIOUpas U3 HUX ONTUMAJILHOE
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHH;

— aHaJU3HPOBATh U HHTEPIPETHPOBATH MOTYUYEHHBIC PEIIEHUS B KOHTEKCTE YCIOBHUS 3a/1a4H,
BBEIOMpATH PEIICHMsI, He IPOTHBOpPEYAIINE KOHTEKCTY;

— pemaTh 3a/1a4¥ Ha pacyeT CTOMMOCTH ITOKYTIOK, YCIIYT, TIO€3/I0K U T.IL.;

— pemiaTh HECJIOKHBIC 33J1a4H, CBSI3aHHBIC C JIOJIEBBIM YYaCTHEM BO BJIaJICHUU (DPUPMOH,
MPEANPUITHEM, HEIBHKMMOCTBIO;

— pemaTh 3a/1a4u Ha MPOCTHIE MPOIIEHTHI (CUCTEMBI CKUIOK, KOMHCCHUH) ¥ Ha BEIYHCIICHHE
CJIOKHBIX ITPOIICHTOB B PA3JIMIHBIX CXeMaX BKJIAJIOB, KPEIUTOB U UIIOTEK;

— pemath MPakKTHYECKUE 33a]1a4u, TPeOYyIONTUe UCTIOIb30BaHUS OTPUIIATEIILHBIX YHUCET: Ha
oTpesieNieHue TeMIepaTyphbl, Ha ONpe/eIeHHe TTOI0KEHUs Ha BPEMEHHOM OcH (J10 Hallel 3pbI
Y TIOCJIE), HA ABMKEHUE JICHEXKHBIX CPENICTB (ITPUXO0/pacxo), Ha ONpeieTieHne
TITyOWHBI/BBICOTHI U T.I1.;

— WCTOJBH30BaTh MOHATUE MacIITa0a JIsl HAXOXKICHHS PACCTOSIHUHN M UTMH Ha KapTaxX, TUTaHaX
MECTHOCTH, TUTaHaX MTOMEMICHUH, BRIKPOWKaX, IIPU paboTe HAa KOMIIBIOTEPE U T.11.

B noeceonesnoti scuznu u npu uzyueHuu Opyeux npeomemos:

—  pemiaTh HECJIOXKHBIE MPAKTUYCCKUE 3a/1a4l, BOZHUKAIOIINE B CUTYAIUsAX TIOBCETHEBHOM
JKHA3HU.



T'eomempus

- OmnepupoBarb Ha 0a30BOM YpOBHE IMOHATHSAMM: TOYKa, HpsMas, IUIOCKOCTb B
HPOCTPAHCTBE, MApaJUIEIbHOCTh U MEPIEHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH;

- pacno3HaBaTb ~ OCHOBHBIE  BHJbl ~ MHOIOTPAHHHUKOB  (Npu3Ma,  [HpaMUAA,
IpSMOYTOJIbHBIN Napasuienenunesn, Kyo0);

- n300pakaTh U3ydaeMble (UIYpbl OT PYKH U C NMPUMEHEHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

- nenath (BHIHOCHBIE) IUIOCKHUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (QUTYD: BUJ
CBEpXY, COOKY, CHU3Y;

- U3BJEKaTh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (Urypax,
IPEJICTABICHHYIO HA YEPTEKax U PUCYHKAX;

- IpUMeHATh Teopemy lludaropa mpu BBIUHCIEHUHM 3JIEMEHTOB CTEPEOMETPUYECKHUX
buryp;

- pacro3HaBaTh OCHOBHBIE BU/IbI TN BpaleHus (KOHYC, HMIMHAP, chepa u map);

- HaXOJUTh OOBEMBI U IUIOLIAN TOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U TEJ
BPALLEHUS C IPUMEHEHUEM (POPMYIL.

B noBceaHeBHOM KU3HU U IIPU U3YUEHUH IPYTUX IIPEIMETOB!

- COOTHOCHTH aOCTpakTHBIE T'€OMETPUYECKHE TMOHATUS M (aKTBl C peaTbHBIMU
XKU3HEHHBIMU O0BEKTAMHU U CUTYaLUSIMU;

- UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (UTYp Ul peIIeHUs
TUIOBBIX 33/1a4 IPAKTUYECKOTO COAEPKAHUS;

- COOTHOCHTb IUIOLIAIH IOBEPXHOCTEH Tel 0IMHAKOBOM (POPMBI pa3IMUHOIO pa3Mepa;

- COOTHOCHUTb OOBEMBI COCYZ0B OJUHAKOBOM (DOPMBI Pa3INYHOIO pa3Mepa;

OlLIEHUBaTh (OPMY MPABUIBLHOIO MHOTOTPAHHHUKA MOCJE CIIUIIOB, CPE30B U T.II. (ONpEesiTh
KOJIMYECTBO BEPIINH, pedep U rpaHel MOJyYeHHBIX MHOTOIPaHHUKOB).

Bexkmopul u koopounamut 6 npocmparcmee

- OnepupoBath Ha 0a30BOM YpOBHE TIOHSATHEM JCKapTOBBI KOOPIWHATHI B
POCTPAHCTBE;

- HAXOJUTh KOOPJMHATHI BEPIIUH Ky0a 1 MPSMOYTOJILHOTO Mapajuiesenunena

O6yanOMHﬁCH Ha VTHVGJICHHOM YPOBHC HAYUYUTCA:

Anzeopa u nauana ananusza

Dnemenmvl meopuu MHOHCECHIE U MAMEMAMUYECKOU TI02UKU

— (CB000JHO OMEpUPOBATH MOHITUSIMH: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXKECTBA,
MIOJIMHOXECTBO, IlepecedeHue, 00beIMHEHHE U pa3HOCTh MHOXKECTB, YMCIIOBbIE MHOKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJIyUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON
TOUKOH, rpaduueckoe MpeaCcTaBICHHEe MHOXKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

— 3a/1aBaThb MHOKECTBA IIEPEUUCIICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

— OIEPUPOBATH MOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKICHUS, IPUUKHA, CIIEJCTBUE, YACTHBIN ClTydail OOIIEero yTBEep:KIAEeHUs, KOHTPIPUMED;

— TPOBEPSTH NPUHAMIECKHOCTD DJIEMEHTA MHOKECTBY;

— HaxOoAMThb IlepeceueHre U 00bEJMHEHNE MHOXKECTB, B TOM YHCJIE MTPEICTABICHHbBIX
rpaduuecKy Ha YUCIOBOM MPSMON M HA KOOPAUHATHON TNIOCKOCTH;

— TPOBOJUTH JOKA3aTeJIbHbIE PACCYKACHUS ISl 000CHOBAHUS UCTUHHOCTH YTBEPKICHUM.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:



HCIOJIb30BAaTh YHCIIOBBIE MHOKECTBA HA KOOPIMHATHON NIPSAMOM U HA KOOPJIUHATHOMN
IJTOCKOCTH JIJI ONMCAHUs PEATbHBIX MTPOLIECCOB U SIBJICHUI;

MPOBOJUTH J10KA3aTEIbHBIE PACCYXKICHUS B CUTYAIUSAX MOBCEAHEBHOM )KU3HU, TPU PEIICHUH
3a7a4 U3 JIPyTUX MPEIMETOB

Yucna u e blparCceHun

CB00OHO ONEpUPOBATH MOHATUSIMU: HaTypaJIbHOE YHCII0, MHOKECTBO HATYPAJIBHBIX YHCE,
LI€JI0€ YMCII0, MHOXKECTBO LIEJIbIX YHCeN, OOBIKHOBEHHAs APO0b, 1eCATUYHAs IpOOb,
CMEIIAaHHOE YUCIIO, PALMOHAIBHOE YUCIIO, MHOKECTBO PALlMOHAJIBHBIX YHCET,
UppaloHaIbHOE YNCII0, KOPEHb CTENEHH N, J€HCTBUTEIBHOE YUCII0, MHOYKECTBO
JEHCTBUTENBHBIX YUCEN, FEOMETPUUECKAs HHTEPIIPETALUS HATYPaJIbHbIX, LIETbIX,
palMOHANIBHBIX, AEHCTBUTEIbHBIX YHCET,;

MIOHUMATh U OOBSICHATH PA3HUIYY MEX/Y NO3UIIMOHHON U HETIO3UI[MOHHON CHCTeMaMH
3aIHCH YHCET;

MEePEBOIUTH UKCIIa U3 OJHON CUCTEMBI 3aIIUCH (CUCTEMBI CUUCIICHUS) B IPYTYIO;
JI0Ka3bIBaTh U UCIOJB30BaTh NPU3HAKY JAETUMOCTU CYMMBI U IPOU3BEACHUS IIPU
BBITIIOJIHEHUY BBIYMCIICHUH U PELICHUH 33]1a4;

BBITIOJIHATH OKPYTJIECHUE PAllMOHATIBHBIX U HPPALMOHAJIBHBIX YHCEN C 331aHHON TOYHOCTBIO;
CpaBHUBATh JCHCTBUTEIILHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

yIOPSI0YMBATh YHCIIA, 3aIIMCAHHbIE B BUC OOBIKHOBEHHOW M JECATUYHOM IpOOH, YncIa,
3aIlMCaHHbIE C MCI0JIb30BaHUEM apU(PMETHUECKOro KBaIpaTHOTO KOPHS, KOPHEH CTeNeHU
OoJible 2;

Haxoautb HOJ] 1 HOK pa3ubiMu criocobamMu 1 MCHOIb30BaTh UX IPU PEILICHUH 3a/ay;
BBITIOJHATH BBIYUCIICHUS U TIPe0Opa30BaHuUsl BBIPAXKEHUN, COJIEpKalINX AeHCTBUTEIbHbIC
qucia, B TOM YHCJIEe KOPHU HAaTypaJIbHBIX CTEIICHEH;

BBINOJIHATH CTaHAAPTHBIE TOXKAECTBEHHBIE MPEOOPa30BaHHs TPUTOHOMETPUYECKHX,
Jorapu(MHUUECKHX, CTETIEHHBIX, UPPALIMOHATIbHBIX BHIPAKEHUH.

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

BBITIOJIHAT M OOBSICHATH CPaBHEHHUE PE3YJIbTATOB BHIYUCICHUH MPU PEIICHUH MTPAKTHYECKIX
3aJ1a4, B TOM YHUCJIe MPUOIMKEHHBIX BBIUUCICHHM, UCIIONB3YS pa3Hble CIIOCOObI CPaBHEHUI;
3alKUCBIBaTh, CPABHUBATD, OKPYIJIATH YACIOBBIC JaHHBIE PEAJIBHBIX BEJIMUUH C
HCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

COCTaBJAATH W OLCHHUBATH Pa3HBIMU crnocod0aMM  YHCIIOBBIE BBIPAXCHUA TIpU PCIICHUN
MPAKTUYCCKUX 3ada4 U 3a1a4 U3 JPYyTux y‘-IC6HLIX npeaMEeToOB

Ypaeneuu}l U Hepaesencmea

CB00OOAHO ONEPUPOBATH MOHATUAMH: YPABHEHHE, HEPABEHCTBO, PAaBHOCWIbHBIC YPABHEHUS U
HEpaBEHCTBA, ypaBHEHHUE, SBJISIOIIEECS CIeACTBUEM JAPYTroro ypaBHEHUS, ypaBHEHMUS,
PaBHOCHIILHBIC HA MHOYKECTBE, PABHOCHIILHEIC IPE0OPa30BaHsI YPABHEHHIA,

penaTh pa3Hbie BUABl ypaBHEHUH U HEPABEHCTB U UX CHCTEM, B TOM YHCJIE HEKOTOPHIE
ypaBHeHUs 3-i1 v 4-1 cTeneHel, TpoOHO-paIlMOHAIbHBIE U UPPAllMOHAIBHBIC,

OBJIaJIETh OCHOBHBIMHU THIIAMH MMOKa3aTeIbHBIX, TOTapUPMIUUECKUX, HPPAIMOHAIBHBIX,
CTENEHHBIX YPaBHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJIAMHU UX PELICHUN U TPUMEHSTH
WX MPH pelIeHUH 3a/1a4;

MIPUMEHATH Teopemy be3y Kk perieHnto ypaBHeHU;

MIPUMEHATH TeopemMy Bueta aiis pereHuss HEKOTOPhIX YpaBHEHUN CTETNIEHHU BHIIIE BTOPOH;
MMOHUMATh CMBIC]T TEOPEM O PAaBHOCHJIBHBIX U HEPABHOCWIHHBIX TPEOOPa30BAHUIX
YpaBHEHH U YMETb UX JI0KA3bIBATh;

BIIAIETh METOJIaMU PEIICHUS YPaBHEHHH, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METO/
penieHns 1 000CHOBBIBATH CBOW BEIOOD;



— MHCIIONB30BaTh METOJ MHTEPBAJIOB /IS PEIICHUS] HEPABEHCTB, B TOM YHCIIE IPOOHO-
paIMOHATBHBIX 1 BKIIIOYAIONINX B CE0s1 HPpallMOHATBHBIEC BRIPAKCHUS;

— pemaTh anredpandeckue ypaBHEHUS U HEPABEHCTBA U UX CHCTEMBI C TapaMeTpaMu
anreOpandeckuM U rpapuyeckuM MeTOIaMu;

— BIIQJIETh PAa3HBIMH METOJAMH JI0KA3aTEeIILCTBA HEPABECHCTB;

— pemaTh ypaBHEHUS B LIEJBIX YHACIAX;

— M300pakaTh MHOXKECTBA HA TUIOCKOCTH, 3a/1aBACMbIe YPABHEHUSIMH, HEPAaBEHCTBAMHU U HX
cucTeMamy;

— cBOOOIHO HCIONB30BaTh TOXKAECCTBEHHBIE MPEOOPA30BAHMS IIPU PELUICHUN YPAaBHEHUHN H
CUCTEM ypaBHEHUI

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

— COCTaBJIATH U PeUIaTh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI IIPH PEIICHUH 33]1a4 JPYTUX
y4eOHBIX IPEIMETOB;

—  BBIIOJHATH OLIEHKY NPaBA0NOA00Ms pe3yIbTaToB, HOJYYaeMbIX IPU PEIIEHUH pa3IMYHbIX
yYpaBHEHHMIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3ajay APYTHX YIEOHBIX IPEIMETOB;

— COCTaBIISTH U PelIaTh YPaBHEHUS M HEPABEHCTBA C MapaMeTpaMHU IPH PEIICHUH 3a1a4
JPYTUX y4eOHBIX IPEJAMETOB;

— COCTaBJIATh ypaBHEHHE, HEPABEHCTBO MJIM UX CUCTEMY, OIMCHIBAIOINE PEAIbHYIO CUTYALIUIO
WIN TPUKJIAHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJTYUYCHHbIE PE3YIIbTATHL;

UCIOJIb30BaTh IPOrpaMMHBIE CpPEACTBAa IPH PELICHUH OTIEJBHBIX KIACCOB YpaBHEHHH H

HEPaBEHCTB.

Dynkyuu

— Bnaners NOHATUAMHU: 3aBUCUMOCTD BEJIMUUH, QYHKIIMS, apTyMEHT U 3HaYeHUe (PYHKINHU,
00J1acTh OnpezieseHHsI 1 MHOXKECTBO 3HaYeHUH (QYHKIMHU, rpadUK 3aBUCUMOCTH, rpaduk
¢byHKIMU, HYM GYHKINHU, TIPOMEXKYTKH 3HAKOITOCTOSHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YHCIOBOM IIPOMEKYTKE, HauOOJIbIlIee M HaUMEHblIIee 3HaUeHNE
(GYHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, Meproandeckas QyHKIHS, IEpUO, YeTHAsI M HEUEeTHAs
(GYHKIMHU; YMETh IPUMEHSATh 3T MOHATHS IPU PELICHNH 3a/1a4;

— BIIQJIETh MOHATHEM CTeTeHHast PyHKIHS; CTPOUTH €€ rpaduK U yMeTh IPUMEHSATh CBOHCTBA
CTETNIeHHOHN (PYHKIMH MPH pPELICHUH 3a/1a4;

—  BJIQJIETh NOHATHSMHU NOKa3aTeabHas (QYHKIMS, SIKCIIOHEHTA; CTPOUTh UX IpaUKU U yMETh
IIPUMEHSTH CBOICTBA NOKa3aTeIbHON (PYHKIMU MPH PEILICHUH 33]1a4;

— BIIQJIETh TOHATHEM JIoTapumuyeckas pyHKIUSI; CTPOUTH €€ TpauK U yMETh IPUMEHSTh
cBOicTBa JorapumMuueckoi GyHKIUH PU PELICHUH 3a]1a4;

—  BJIAJIETh NOHATHSIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTH UX TPaQUKH U YMETh
MIPUMEHSTHh CBOMCTBA TPUTOHOMETPUYECKUX (DYHKLUHN IPU PELLICHUH 3a]a4;

— BJaJIeTh NOHATHEM oOpaTHas (QyHKUHUS; IPUMEHSTh 3TO MOHATHE NP PEIICHUHU 33]1aY;

— TPUMEHATH IPU PEIICHUH 3aj]a4 CBOMCTBA (PYHKIIMIA: YETHOCTh, IEPUOTUIHOCTD,
OTrPaHUYEHHOCTB;

— TPHUMEHATH MPH PEIIeHUH 3a/1a4 IpeoOpa3oBaHus TpapuKoB (HyHKIIHIA;

—  BIIQJIETh MOHSATHSIMHU YHCIOBAs TOCIEI0BATENILHOCTD, apU(PMETHIECKAs U TeOMeTpUIecKast
IIPOTPECCHS;

— TPHUMEHATH NPH PEIIEHUH 3a]1a4 CBOMCTBA U MIPU3HAKH apU(PMETHUECKOM U reoMeTpUYecKon
IIPOrPECCUML.

B nosceonesnoui scuznu u npu uzyyeHuu Opyeux y4eoHvlx npeomemos:

— OmpeAensaTh 1o rpadukaM U UCMOIb30BaTh AJIs PELICHUs MPUKIIaIHBIX 3a/1a4 CBOICTBA
peaJIbHBIX MIPOLIECCOB U 3aBUCUMOCTEHN (HanOOJbIINe U HAUMEHbBILINE 3HAUCHMUS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (PYHKLIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACUMITOTHI, TOUYKU NEperuda, Nepuo U T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTyaLUH;.



OTIpENIeNATh 10 TpauKaM MPOCTEHUIINE XapaKTEPUCTUKH MIEPUOINIECKUX ITPOLIECCOB B
OMOJIOTHH, SKOHOMUKE, MYy3bIKE, PAIHOCBS3U U Jp. (aMIUTATY 1, TIEPHOJ U T.I1.)

Inemenmol mamemamuueckKozo aHaAIU3a

Brnanets nonstueM 6eckoHeuHO yObIBaroIasi FeOMETpUYECKas IPOrpecchs U yMeETh
IIPUMEHSITH €r0 IIPU PELICHNH 3a/1a4;

MIPUMEHSITD JUIsl pEIICHUS 3a/1a4 TEOPUIO NPEIEIIOB;

BJIAIETh MOHATUSIMU O€CKOHEUHO OO0JIbIINE U OECKOHEUHO MaJlble YUCIIOBbIE
[I0CJIeI0BATEIbHOCTH U YMETh CPABHUBATh OECKOHEUHO OOJIbIINE U OECKOHEUHO Mallble
IIOCJIEI0BATEIILHOCTH;

BJIA/IETh MOHATUSIMU: IPOU3BOIHAS (DYHKLIUHU B TOUKE, IPOU3BOAHAS (PYHKIINU;
BBIUUCIIAT POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIUI U NX KOMOMHALIMT;

uccie0BaTh (PyHKIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

CTPOUTH Ipa(UKK U IPUMEHSTH K PELICHUIO 3a/]]a4, B TOM YHCIIE C HapaMEeTPOM;
BJIAJIeTh MOHATHEM KacaTelbHas K rpaduKy QyHKIMU U YMETh IPUMEHATh €0 IPU PELICHUN
3a1ay;

BJIA/IETh MOHATUSIMU I1€PBOOOpa3Hast PyHKIMSI, ONPEIeIIEHHbI HHTETrpal;

npuMeHsITh TeopeMy HbroTona—JIeliOHMIIa U ee cleCTBUS 7S peLIeHHs 3a/1a4.

B nosceonesnotii scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

penIaTh NPUKIATHBIC 3a1a4H U3 OUOIOTUN, PUBHUKH, XUMHH, SKOHOMHKH H JIPYTHX
MIPEIMETOB, CBSI3aHHBIE C UCCIIEOBAHUEM XapAaKTEPUCTUK MPOLIECCOB;
UHTEPIIPETUPOBATH MMOTYUYCHHbIE PE3yJIbTaThl

Texcmoeovle 3a0auu

Pemate pa3Hble 3a7jauu MOBBILIEHHON TPYAHOCTH;

aHAJIM3UPOBATh YCIOBHE 3aJ]auy, BHIOUPATh ONTUMAIIbHBIA METO/1 PELIeHNs 3a/jauH,
paccmaTpuBas pa3jIMuHble METO/IbI;

CTPOUTH MOJIEIb PELIeHUs 3a7auu, IPOBOIUTH JA0Ka3aTeNbHbIE PACCYXACHUS MIPU PEIICHNUN
3aJauu;

peaTh 3a/1auu, Tpedytomue nepedopa BapuaHTOB, IPOBEPKH YCIOBUIL, BbIOOpa
ONTUMAJILHOTO PE3y/bTaTa;

aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYUEHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3aauH,
BBIOMPATH pEIICHNUs], He IPOTUBOpEYAIie KOHTEKCTY;

MEPEBOIUTH MPH PEIICHUH 33aa9i HHPOPMAIUIO 13 OAHOHM (POPMBI 3amKCcH B IPYTYIO,
UCIOJIB3YS IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, TPAPUKH, THATrPAMMBI.

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:
peliaTh NPaKTHYSCKHUE 33JIa9H U 33J]a9H U3 JIPYTHX IPEIMETOB

T'eomempusn

Bnagetrs reoMeTpuuecKMMHU MOHATHSIMU NIPU PELIEHUH 3a/1a4 U [TPOBEICHUU
MaTeMaTHYECKHUX PacCyKJIeHUM;

CaMOCTOATENEHO (POPMYITUPOBATH ONPENEIECHUS T€OMETPUUECKUX (PUTYD, BBIABUTATh
THITOTE3bI O HOBBIX CBOWCTBAaX M MPHU3HAKaX T€OMETPHUECKUX (QUTYpP U 0OOCHOBBIBATH MIIH
OIpoBepraTh Ux, 0000IIaTh MM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax (Guryp,
MIPOBOJIUTH B HECIIOKHBIX CIyYasiX KIacCU(PUKAIMIO PHUTYP 110 pa3IMIHBIM OCHOBAHUSIM;
UCCIIeI0BATh YEPTEXKHU, BKIIOUask KOMOMHALMU (QUTYp, U3BJIEKAaTh, HHTEPIIPETUPOBATh U
peoOpa3oBbIBaTh HH(OPMAIIHIO, IPECTABICHHYIO HAa YepTexkKax;

pelarh 3aJa4d FeOMETPUUECKOI0 COJEP/KAaHUs, B TOM YHUCIIE B CUTyalUsIX, KOT1a aJITOPUTM
pELIEHUs He CIIEYET IBHO U3 YCJIOBHUSI, BBIIOIHATh HEOOXOAUMBIE JIJISl pELICHUS 3a1a4U



JIOTIOJTHATETHHBIC TIOCTPOCHUS, UCCIIE0BATh BOZMOKHOCTh TIPUMEHEHUS TEOPEeM U (hOpMYyIT
JUTSL peIICHUs 3a71a4;

— yMmeTh (hOpMYyIHPOBATh U JJOKA3bIBATh T€OMETPUICCKHIE YTBEPKICHHUS;

— BJIAJIETh OHATUSMHU CTEPEOMETPUU: TIPU3Ma, TapaJUIeIICUIIE, TUPAMHUIA, TETPAdIP;

— WMETh MPEJCTABICHUS 00 aKCHOMAaX CTEPEOMETPHUH H CIICICTBUAX U3 HUX U YMETh
MPUMEHSTH UX MPH PEIICHUH 33]1a4;

— YMETbh CTPOUTH CEUEHUSI MHOTOTPAHHUKOB C UCTIOJIb30BAHUEM PA3IUYHBIX METO/IOB, B TOM
YHCIIe U METO/1a CIIEIIOB;

— HUMETh MPEJICTABICHUE O CKPEIIUBAOIINUXCS MPSMBIX B IPOCTPAHCTBE U YMETh HAXOIHUTh
yTOJI U PACCTOSIHHE MEXAY HUMU;

— TPUMEHSATH TEOPEMBI O MAPAIIEIBHOCTH MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE MIPH
pEIICHNH 33]1aY,

— yMETh IPUMEHSTH NapauIeIbHOE MPOSKTUPOBAHKE JJIsl H300paxKeHUs QUryp;

—  yMETh IPUMEHSTH MEPICHANKYISIPHOCTH MPSIMOU ¥ IJIOCKOCTH TIPU PEIICHUY 3a/1a4;

— BJaJIeTh NOHATUSMHU OPTOTOHAILHOE MPOCKTHPOBAHUE, HAKIIOHHBIE M UX MPOCKIIUHU, YMETh
MPUMEHSITh TEOPEMY O TPeX MEePIEHAUKYISIPAX MPU PEIICHUH 3a/1a4;

— BJIAJICTh NOHATHUSAMHU PACCTOSTHUE MEKIY (PUTypaMu B IIPOCTPAHCTBE, OOIINN TIEPIICHIUKY ISP
JIBYX CKPEIINBAIOIIMXCS MPSAMBIX U YMETh IPUMEHSATh UX MPH PEIICHUH 33]1a4;

— BJIAJIETh OHATHUEM YTOJl MEXY MPSMOM U MIIOCKOCTHIO U YMETh IPUMEHSTD €ro Mpu
pEIICHNH 33]1aY,

—  BIIQJICTh TOHATHSMH JABYTPAHHBIN YTOJI, YTOJ MEXTY IFIOCKOCTSMH, IEPIICHINKYIISIPHBIC
IUIOCKOCTH M YMETh MPUMEHSTh X MIPH PEIICHUH 3a]1a4;

—  BJIAJIETh OHATUSMH MIPHU3Ma, MApAIICIICIUIIE]] U TPUMEHSTh CBONCTBA Mapalieenuie1a
IIPY PEIICHUN 33]1aY;

—  BIIQJICTh TOHSATHEM NPSIMOYTOJIBHBIN MapajuieIenuIe]l U IPUMEHSTh €ro MPH PEIICHUN
3azad;

—  BJIAJIETh OHATUSMU TUPAMHUJIA, BUIBI ITUPAMUJL, HJIIEMEHTHI MPaBUIHBHON TUPAMUIIBI U YMETh
MPUMEHSTh UX MPH PEIICHUH 33]1a4;

— UMETh MpeJACTaBIeHUE 0 TeopeMe Diiepa,IpaBUIbHBIX MHOTOIPaHHUKAX;

— BJIaJIeTh OHATHEM IUIOIIA I TTOBEPXHOCTEH MHOTOTPAaHHUKOB U YMETh IPUMEHSTH €ro Ipu
pElIeHNH 33]1aY,

— BJIAJIETh NOHATHUSAMH TeJIa BpalleHus (IIIHHAD, KOHYC, Imap u cdepa), UX CeUCHHS U YMETh
MIPUMEHSITh UX MPU PEUICHUH 3a/1a4;

— BJIAJIETh IOHATUSMHU KacaTeIbHBIE MPSIMBIC U ITIOCKOCTH M YMETh MPUMEHSTh HU3IPH
pEIICHNH 33]1aY,

— HMETh MPEJICTABJICHUS O BIIMCAHHBIX U OMMCAHHBIX Cepax U YMETh MPUMEHSTh UX TPU
pElIeHNH 3a]1aY;

—  BJIAJIETh NOHATUSAMU 00BEM, 00BEMBI MHOTOTPAHHUKOB, TEJl BPAIICHUS U IPUMEHSThH UX MIPH
peIlIeHUH 33/1aY;

— UMETh MPEACTaBIeHUE O pa3BepTKe UINHAPA U KOHYCA, IIOMIad MTOBEPXHOCTH IIMIIUHIPA U
KOHYCa, yMETh MIPUMEHSITh UX MPHU PEIICHUH 3a/1a4;

— HWMETh MPEJCTABICHUE O TUIOIIAIN CPEPhl M YMETh MPUMEHSATH €T0 MPH PEIICHUH 3a/1a4;

— YMeTh pemaTh 3a7a9i Ha KOMOWHAITMH MHOTOTPAHHUKOB U TEJT BPAICHUS;

— HMMETh MPEJICTABICHUE O MMOI00UHU B MPOCTPAHCTBE U YMETh PEIIaTh 3314 HA OTHOIICHUE
00BEMOB U TUIONIA/Iel TOBEPXHOCTEHN MOJOOHBIX PUTYD.

B nosceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

COCTaBIISITh C UCTOJIB30BAHUEM CBOMCTB F€OMETPUYECKHX (DUTYpP MATEeMATUYECKUE MOJIETH st

pemieHus 3a1a4 MPAaKTHYSCKOTO XapaKTepa M 3aJad W3 CMEKHBIX UCIHIUIMH, HCCIEI0BAThH

MOJTyYE€HHBIC MOJICTTU ¥ HHTEPIPETUPOBATE PE3yIIbTAT.

Bexkmoput u koopounamut 6 npocmpancmee



- BJIaI[eTB TMOHATHUAMU BCKTOPBI U UX KOOPAUHATHI;

— YMCTb BBIIIOJIHATH OIICpAllMN HAZl BEKTOPAMHU,

—  WCTOJB30BaTh CKAISPHOE MMPOU3BEICHUE BEKTOPOB MIPH PEIICHUH 3a]1a9;

— TPUMEHATH YPaBHEHHUE IJIOCKOCTH, (OPMYITY PACCTOSHHS MEXKy TOUKaMH, YpaBHEHHE
cdhepsl IpU pelICHUH 3a71a4;

— TPUMEHATH BEKTOPHI M METOJ KOOPJAUHAT B MPOCTPAHCTBE MPHU PEIICHUH 3a/1a4.

I/Icmopuﬂ mamemamuKu
— Hmeth MMpEACTABJICHUC O BKJIIAAC BbIAAIOMIUXCA MATCMATUKOB B PA3BUTUC HAYKU;
— IHOHHUMATh pOJIb MATCMATHUKU B PA3BUTHU Poccun.

Memoowvr mamemamuku

— MHcnonb30BaTh OCHOBHBIE METO/BI J10KA3aTENLCTBA, IIPOBOIUTH 1I0KA3aTEIBCTBO U BHIMIOIHAThH
OIPOBEPIKEHUE;

— MPUMEHITb OCHOBHBIE METO/IbI PEILICHUSI MATEMAaTUUECKUX 3a]a4;

— Ha OCHOBE MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE XapaKTEPU30BaTh KPAcoOTy U
COBEPIICHCTBO OKPYXKAIOIIEr0 MUpa U MPOU3BEIACHHUIN UCKYCCTBA;

— TPUMEHSTh TMPOCTEHINNE TPOrPaMMHBIE CPEICTBA H  AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBbI IIPU PEILICHUN MAaTEMaTUYECKUX 3a/1a4;

— IM0JIb30BAThCS MPUKIAAHBIMU MPOTpaMMaMH U MPOrpaMMaMH CHUMBOJIbHBIX BBIYUCIICHUN TSI
HCCIEI0BAHNS MATEMATHYECKUX OOBEKTOB.

O6V‘{aIOHJI/II>'ICH Ha 0a30BOM YPOBHEC INOJYYUT BO3MOKHOCTb HAYUHUTHCA:

Yucna u evipasricenus

— ornepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATHSMH:  JiorapupMm  4HcHa,
TPUTOHOMETPHUYECKAst OKPYKHOCTb, TPaAyCHasi Mepa yria, BeTUYHHA yTiia, 33JJaHHOTO TOYKOH Ha
TPUTOHOMETPHUECKON OKPYKHOCTH, CHHYC, KOCHHYC, TAHTCHC W KOTAHIEHC YTJIOB, UMEIOIIIX
MPOU3BOJIBHYIO BETUUNHY;

— BBITIOJTHATE apu(METHICCKUE ISHCTBUS C IEIBIMHA U PAIIHOHAIBHBIMU YHCIIAMH;

— BBITIONHATh HECIIOKHBIE TPEeoOpa3OBaHUsl YHCIOBBIX BBIPAKEHUH, COJEpIKAIINX
CTETEeHU YUCEeJ, TUOO KOPHU U3 YUCe, TN00 JTorapru(Mbl YUCET,

- CpaBHHBATh paIlOHATBHBIC YHCIIAa MEXKTY COOOM;

— OIICHWBATh M CPaBHUBATH C PAlMOHAIBHBIMH YHCIAMHU 3HAUCHHUS IIEIBIX CTENeHEeH
qrcell, KOpHEH HaTypalbHOM CTENEHH U3 YMCEI, JTorapru(MOB YHCeT B IIPOCTHIX CIydasx;

- OIICHWBATh 3HAKW CHHYCa, KOCHHYCAa, TAHT€HCA, KOTAHTeHCa KOHKPETHBIX YTJIOB;

B noBceaHeBHOM KHU3HU U IPU U3yUEHUU JIPYTUX YUCOHBIX MPEIMETOB:

- BBITIOJTHATH BBIYUCIICHUS TIPH PEIICHUH 3a]1a9 MTPAKTHIECKOTO XapaKkTepa,

- BBITIONHATh TPAKTHUECKUE pacueThl C HCIOJB30BAHUEM IMPH HEOOXOAMMOCTH
CIIPABOYHBIX MATEPUAIIOB U BBIYUCIIUTEIHHBIX YCTPOUCTB;

- COOTHOCHUTH PEAIbHBIC BEIMYUHBI, XapPAKTEPUCTUKH OOBEKTOB OKPYIKAIOIIET0 MHpa C
WX KOHKPETHBIMH YUCIIOBBIMH 3HAYCHUSIMU;

- WCIIOTh30BaTh METOJbI OKPYIJVICHHs, TPUOIMKCHUS W TPUKHJIKH TPH PEIICHUH
MPAKTUYECKHX 337129 MTOBCETHEBHOM JKU3HH.

Ypasnenusn u nepasencmea

- Pemate panuoHanbHble, TIOKa3aTeNbHble W JIorapu(MUYEecKHe YypaBHEHHUS U
HEPABEHCTBA, IIPOCTEHIINE UPPALMOHATIBLHBIE U TPUTOHOMETPUUYECKUE YPaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI;



- HCIIOJIB30BaTh METOJbl PEIICHUS YPAaBHECHMI: NPUBEACHHUE K BUIY «IIPOU3BEICHUE
PABHO HYJIIO» WM «4aCTHOE PABHO HYJIIO», 3aMEHA IICPEMEHHBIX;

- HCIIOJIb30BaTh METOJ MHTEPBAJIOB Ul PEILICHUS HEPABCHCTB;

- n3o0pakaTh Ha  TPUTOHOMETPUYECKOW  OKPY)KHOCTH  MHOXECTBO  peIICHUI
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUN U HEPABEHCTB;

- BBINIOJHATh OTOOP KOpHEW ypaBHEHHH WM PELIEHUIl HEPaBEHCTB B COOTBETCTBHH C
JIOTIOJIHUTEIbHBIMHU YCIOBUSAMHU U OTPAaHUYCHUSAMH.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX IPEIMETOB:

- COCTABJISITh U PELIATh YPABHEHMS, CUCTEMBl YPaBHEHUH U HEPABEHCTBA IIPU PEILECHUN
3aja4 Apyrux y4yeOHbIX MPEMETOB;

- HCIIONIB30BAaTh YPaBHEHUs M HEPABEHCTBA Ul IIOCTPOCHUS U HCCIENOBaHUSA
IIPOCTEUIINX MATEMAaTUYECKUX MOJIEIICH PEAVIbHBIX CUTYAlMM WM IPUKJIAIHBIX 33]1a4;

YMETb HHTEPIPETUPOBATH IIOJYYEHHBIH IIPU PCIICHUM YPAaBHEHMs, HEPABCHCTBA WIIU
CUCTEMBI pe3yJIbTaT, OLEHUBATh €ro MpaBI0NoA00ue B KOHTEKCTE 3aJaHHOM pealbHON CUTyalluu
WM IPUKIIAJHOU 3a/1a4u.

Dynkuyuu

- OmnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIMYMH, (PYHKIUS, apTyMEHT U 3HAUYCHUE
GbyHKIMH, 00NacTh ONpENEeNeHUs U MHOXKECTBO 3HAUEHMHM (QYHKIMH, rpapuK 3aBUCUMOCTH,
rpaduk GYHKUUHU, HYJIU (QYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3PACTAaHUE HA YHUCIOBOM
IPOMEXYTKE, yObIBAHUE HAa YHUCIOBOM IMPOMEXYTKE, HauOoJblliee M HaWMEHbLIEe 3HAuY€HUE
(YHKIMU Ha YUCIOBOM IPOMEXKYTKE, MepHoryecKas (yHKUUS, MEePHOA, YeTHAs M HE4YeTHas
byHKINH,

- OIIEpUPOBATH MOHATUSAMU: CTEIEHHAs, Jorapudmuyeckas U rnokasareiabHas GyHKINY,
TPUTrOHOMETpUUYECKHE (PYyHKIUH;

- OIpeAeATh 3HaUeHUE (PYHKIMU [0 3HAYEHHUIO apryMEHTa MpHU Pa3IMYHBIX crioco0ax
3a7iaHus QYHKINH;

- CTPOUTH TPaPUKH U3YUEHHBIX (PYHKIIHII;

- ONMUCHIBaTh O TpaduKy M B MpOCTEHIIUMX ciaydasx 1o (opmyie MOBEACHUE U
CBOICTBA (PYHKIUH, HAXOAUTH 1O TpaduKy GYHKINN HAUOOIBIINE U HAMMEHBIIINE 3HAYCHUS;

- CTpPOUTHb 3CKHM3 Trpapuka GYHKIUH, YAOBIETBOPSIOLIEH NpPUBEIEHHOMY Ha0Opy
yCIOBHHA (IPOMEXKYTKH BO3pacTaHus/yObIBaHUS, 3HaUeHUE (PYHKIMU B 3aJJaHHOM TOYKE, TOUKH
IKCTPEMYMOB, HYJIH QYHKIIUH U T.]11.);

- pelmaTb ypaBHEHUs, IPOCTEHMIINE CHUCTEMbl YpaBHEHUH, WCHOJIb3Yysl CBOICTBa
byHKUIMH ¥ UX rpaduKoB.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

- onpeneNATh Mo rpaukaM M HCHOIB30BATh Ul pEIIeHHs NPUKIAJHBIX 33734
CBOWCTBA peaJIbHBIX IPOLECCOB M 3aBHCUMOCTEH (HAauOOJIbIIMEe W HAaUMEHBIIUE 3HAYCHHUS,
MIPOMEXKYTKH BO3pacTaHUs U yObIBaHUS QYHKIIUH, IPOMEKYTKH 3HAKOIOCTOSIHCTBA U T.I1.);

- MHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKON CUTYallUY;

-ONpeeNsiTh Mo TpadukaM MPOCTEHUIINE XapaKTEePUCTHKH IMEPUOANYECKHX IPOILIECCOB B
010JI0THH, SKOHOMUKE, My3bIKE, PATUOCBSA3H U JIp. (aMILIUTYAa, IEPUO U T.I1.)

Inemenmovl Mamemamuieckozo aHaU3a

- OmnepupoBaTh MOHATUAMU: MPOU3BOJHAS (PYHKLMHU B TOUKE, KacaTesbHas K rpaduky
¢byHKIMH, TPON3BOAHAS QYHKIIUH;

- BBIYHCIIATh  NPOM3BOJHYIO  OJHOYICHA, MHOIOYICHA, KBaIpPAaTHOIO  KOPHS,
HPOM3BOJIHYIO CyMMBbI (DyHKIIHA;

- BBIUUCIIATh MPOU3BOJHBIC 3JEMEHTApHBIX (DYHKIMA M MX KOMOMHAIUH, HCIIONB3Ys
CIPaBOYHbBIE MaTEpUAIbL;



- UCCIIeZIOBAaTh B MPOCTEHUIIMX chy4asX (YHKIMM HAa MOHOTOHHOCTb, HaXOJIUTh
HanOONbIINE ¥ HAWUMCEHBIINE 3HAYCHUS (YHKUWH, CTPOUTH TpapuKd MHOTOWICHOB U
IPOCTEUIINX pallMOHATBHBIX (PYHKIMI ¢ UCTIOIb30BaHUEM aNapaTa MaTeMaTHYECKOT0 aHaAJIN3A.

B noBceaHeBHOM KU3HU U IPU U3YUEHUU JIPYTUX YUEOHBIX IPEIMETOB:

- pemaTh NpHUKJIAIHbIE 3aa4d U3 OMOJIOTMH, (PU3UKH, XUMHH, SKOHOMHUKH U APYTHX
IIPEAMETOB, CBSI3aHHBIE C MCCIICIOBAHUEM XapaKTEPUCTUK PEAIbHBIX IIPOLECCOB, HAXOXKICHUEM
HauOOJIBIINX ¥ HAMMEHBIINX 3HAYCHUH, CKOPOCTH U YCKOPEHUS U T.IL.;

- HMHTEPIPETUPOBATH ITOIYYEHHBIC PE3YJILTATHI.

Teopus eeposmuocmeit u CMaAmMUCMUKa, 102UKA U KOMOUHAMOPUKA

- OnepupoBaTh OCHOBHBIMH OINMUCATEILHBIMH XapaKTEPUCTUKAMH YHCIIOBOTO Habopa:
cpenHee apudMeTHIecKoe, MeArana, HauOoJIbIlee 1 HANMEHBIIICe 3HAUCHUS;

- OTEpPUPOBATh TMOHATUSAMHU: YaCTOTAa W BEPOSATHOCTb COOBITHUS, CIyYailHBIA BBIOOD,
OTIBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYHCIISITH BEPOSATHOCTH COOBITHI HA OCHOBE IOJICUETa YHCIIa HCXOJIOB.

B moBcegHEBHOM )KH3HU M IIPU U3YYECHUH JIPYTUX MIPEIMETOR:

- BBIYHCIISITH WM OLICHUBATh BEPOSATHOCTH COOBITHII B pEaIbHOM JKU3HH,

— BBEIOMPATH MOIXOSIINE METOIBI TPEICTABICHHS 1 00paOOTKU JaHHBIX;

YMETh peIlaTh HECIOXKHBIC 33/1a4i Ha PUMEHEHHE 3aKOHa OOJIBIINX YHCEI B COIHMOJIOTHH,
CTPaxOBaHHUH, 3PABOOXPAHEHHUH, OOecleYeHHH OE30MacHOCTH HACENIeHHS B Ype3BbIYalHBIX
CUTYaIUIX

Texcmoegvie 3a0auu

— Pemartp 3a1aun pa3HbIX THUIOB, B TOM YHUCJIE 33[]a4M [TOBBIILIEHHONW TPYAHOCTH;

— BBIOMpATh ONTUMAJIbHBIM METO/I PEIlICHUs 3a]]a4i, PaCCMaTPUBAas Pa3IUYHbIC METOIbI;

— CTPOWTH MOJAEIH PELICHUS 3aa4uH, MPOBOIUTH I0Ka3aTeIbHBIC PACCYKICHUS;

— pemaTh 3a/a4u, TpeOyrole mepedopa BapuaHTOB, TPOBEPKU yCIOBUI, BRIOOpA
ONTUMAJILHOTO PE3yJIbTAaTA;

—  aHAJIM3HPOBATHh M HHTEPIPETHPOBATH PE3yJIbTAThl B KOHTEKCTE YCIIOBHS 3aJ1a4d, BEIOUPATH
pelleHus, He MPOTUBOPEYaIIe KOHTEKCTY;

— TIePEeBOAWTH MPH PEIICHUH 33]1a9¥ HH()OPMAIIHIO U3 OJHOU (HOPMEI B IPYTYIO, HCIIONIB3Y S
MIPU HEOOXOIUMOCTH CXEMBI, TAOIHIIBI, TPa()HUKH, THATPAMMBI;

B noeceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:

— pemaTh MpaKTUYECKUE 3a7a9d U 3a7a9d U3 JPYTUX MPEIMETOB.

T'eomempusn

- OnepupoBaTh MOHATUSAMHU: TOYKa, TMpsAMas, IJIOCKOCTh B  MPOCTPAHCTBE,
HapajyIeIbHOCTh U MEPIEeHAUKYIISIPHOCTh NPSAMBIX U IIOCKOCTEHH;

- NPUMEHSTH JJIsl pellIeHus 3a]a4 TeoMeTpuyeckue (akThl, €CIH YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU opMme;

- pemaTh 3a7ayd Ha HAaXOXKIACHHWE TIE€OMETPHUYECKUX BEIMYMH M0 o0pasuam Win
alropuTMam;

- nenaTh (BBIHOCHBIE) TUIOCKHE YEPTEXKU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UYHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTh CEUEHUSI MHOTOTPAHHUKOB;

- U3BJIEKaTh, HHTEPIIPETUPOBATh U MPE0OpPa30BbIBATh HHPOPMALIUIO O TEOMETPUUYECKUX
¢urypax, NpeJCTaBIEHHYIO Ha YepTexax;

- IPUMEHATh TIeoMeTpuYeckue (akThl s pelleHus 3ajad4, B TOM YHCIe
IpEeNoiaratoluX HECKOJIbKO IaroB peleHus;

- OIHCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;



- (bopMyIHpOBaTH CBOWCTBA U IPU3HAKU QUTYD;

- JIOKa3bIBaTh TEOMETPUUECKHUE YTBEPIKIACHUS;

- BJIAJIETh CTAHAAPTHON KiIacCU(pUKAIME MPOCTPAHCTBEHHBIX GUryp (TTHMpamMuIbI,
HPU3MBI, TApaIeIeune bl );

- HaXOJUTh 00BEMBI U TUIOMIAJN MMOBEPXHOCTEH T'€OMETPUYECKUX TEJ C MPUMEHEHUEM
dopmyu;

- BBIUUCIISATH PACCTOSHHUSI U YTJIBI B TPOCTPAHCTBE.

B noBceHEBHOM KU3HU U IIPU U3YyUEHHUH JPYTUX MPEIMETOB:

- UCTIOJIB30BaTh CBOMCTBA T€OMETPHUYECKUX (PUTYpP JUIS PELICHHUS 3a/1a4 MPAKTUYECKOTO
XapakTepa ¥ 3a7a4d U3 Apyrux obaacTei 3HaHU.

Bexmopui u koopounamet ¢ npocmpancmee

- OnepupoBaTh MOHATUSAMH JEKAPTOBBl KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YTOJl MEXAYy BEKTOpaMH, CKasIpHOE
HPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPHI;

- HaXOJUTh PACCTOSIHUE MEXAY IBYMsS TOYKAaMH, CyMMY BEKTOPOB M IPOU3BEICHUE
BEKTOPA Ha YHCIIO, YTOJI MEKAY BEKTOPaMH, CKaJSIPHOE MIPOU3BEICHHE, PACKIIAIBIBATh BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

- pelaTh MPOCTEHIIE 3aJa49i BBEJICHUEM BEKTOPHOTO Oa3uca.

OO0vyuarouumica Ha yriayOJIEeHHOM VPOBHE MMOJYYUT BO3MOKHOCTh HAYUUTHCS:

Inemenmot meopuu MHoOJicecme u MAMeMaAmMu4ecKoul 102UKU

JlocTrkeHue pe3yapTaToB

— (CB0060JHO OMEpUpPOBaTh MOHATUAMU: KOHEYHOE MHOKECTBO, FJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IlepecedeHue, 00beIMHEHNE U Pa3HOCTh MHOXKECTB, YMCIIOBbIE MHOKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJIyUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTON
TOUKOH, rpaduueckoe MpeaCcTaBICHHEe MHOXKECTB Ha KOOPAMHATHOMN IIIOCKOCTH;

— 3a/1aBaThb MHOKECTBA IIEPEUUCIICHUEM U XAPAKTEPUCTUYECKUM CBOMCTBOM;

— OIEPUPOBATH MOHATUAMMU: YTBEPKIACHUE, OTPULIAHUE YTBEPKICHUS], UICTUHHBIE U JIOXKHBIC
YTBEPKICHUs, IPUUKHA, CIIEJICTBUE, YACTHBIN ClTydail OOIIeTro yTBEpKI€HUS, KOHTPIPUMED;

— TPOBEPSTH NPUHAMIECKHOCTD DJIEMEHTA MHOXKECTBY;

— HaxoJWTh IlepeceueHre U 00beJUHEHNE MHOXKECTB, B TOM YHCJIE MTPEICTABIECHHbBIX
rpaduuecKy Ha YMCIOBOM NMPSMON M HA KOOPIMHATHON TJIOCKOCTH;

— TIPOBOJUTH JIOKA3aTeNbHbIE PACCYXKACHUS JUTsi 000CHOBAHHS HCTHHHOCTH YTBEPKIACHUH.

B noeceonesnotl scusnu u npu u3yueHuu Opyux npeomemos:

— HCIIOJIB30BaTh YUCJIOBBIE MHOXKECTBA HA KOOPAUHATHOMN IPSIMOU U Ha KOOPAMHATHOU
IIJIOCKOCTH JIJIs1 OIIMCAHUS PEAJIBHBIX IPOLIECCOB U SIBIICHUN;

IIPOBOAMTH JI0OKA3aTEIbHBIE PACCYXKACHHUS B CUTyalUsX IOBCEIHEBHOHN >XW3HH, NPU PEIICHUU
3a/1a4 U3 IpYyrux IpeIMeToB

— ONEPHUPOBATH MTOHATHUEM ONPENEIECHNs], OCHOBHBIMH BUIAaMU OINPEEICHUN, OCHOBHBIMU
BHJIaMU TEOPEM;

— IIOHUMATb CyThb KOCBEHHOI'O JJOKa3aTeIIbCTBA;

— ONEPUPOBATH MOHATUSMH CUETHOTO U HECYETHOIO MHOXKECTBA;

— IPUMEHATHh METOJ MaTEMaTUYECKON MHAYKLUY I IPOBEACHUS PACCYKICHUN U
JIOKa3aTeNIbCTB U IIPU PEILICHUU 3aad.

B noeceonesnoii scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK U SI3BIK JIOTUKH JUIS OIIMCAHUS PEAIBHBIX
IPOLIECCOB U SABJICHUH, TP PEILICHUH 3a]a4 APYTUX YUEOHBIX MPEIMETOB.

Yucna u BbIPAIICECHUA



JlocTrkeHne pe3yapTaToB

CB00OHO OMEpUpPOBATH MOHATUSIMH: HaTypajJbHOE YHCIIO0, MHOKECTBO HATYyPAJbHBIX YHCE,
1[eJI0€ YUCII0, MHOKECTBO 1LIETIBIX YKCel, OOBIKHOBEHHAS IPOOb, AeCATUYHAS IPOOH,
CMEIIaHHOE YUCIIO, PAIMOHAIBHOE YUCII0, MHOXKECTBO PAallUOHATBHBIX YUCET,
HppalMOHAIILHOE YUCIIO, KOPEHb CTETICHHU N, JEHCTBUTEIHLHOE YHCIIO, MHOXKECTBO
JEHCTBUTEILHBIX YHCEJ, TEOMETPUUECKasi HMHTEPIPETALMS HATYPATbHBIX, IIEJIBIX,
palMOHANbHBIX, IE€UCTBUTEIbHBIX YHCEIL;

MMOHUMATh U OOBACHITH PA3HUILY MEXy TO3UIIMOHHON Y HETIO3UIITMOHHOW CHUCTEMaMU
3aMUCy YHCET;

MEePEBOAUTH YHUCIIA U3 OJHOM CUCTEMBI 3aMKCH (CUCTEMbI CUUCIICHHUS]) B IPYTYIO;
JIOKa3bIBATh U UCIOJIb30BATh MPU3HAKU JETUMOCTH CYMMBbI U IIPOU3BEACHUS TPU
BBITIOJIHCHUH BBIYMCIICHUM U PEILICHUHU 3a/1a4;

BBITIOJIHSITH OKPYTJICHHE PAllMOHATBHBIX U UPPALMOHATIBLHBIX YUCEN C 33IaHHONW TOYHOCTHIO;
CpaBHMBATh JEHCTBUTENbHBIE YUCIIa Pa3HBIMU CIIOCOOAMU;

YHOPS0YUBATh YKCIIa, 3alIMCaHHbIE B BUJIe OOBIKHOBEHHOMN U IECATUYHOM Apo0u, Yncia,
3aMMCaHHbIe C UCTIOIB30BaHUEM apU(PMETUIECKOTO KBAAPATHOTO KOPHS, KOPHEH CTEeTeH!
ooubIIe 2;

Haxoauth HOJI u HOK pa3ubiMu cioco6aMu 1 UCIIOJIB30BaTh WX MPU PEIICHUH 3a]1a4;
BBITIOJHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BBIPAXKECHUI, COJIEpKAlINX ACHCTBUTEIbHbIC
YHUCa, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;

BBITIOJIHSITH CTAHIAPTHBIE TOXKICCTBEHHBIE TIPEOOPa30BaAHUS TPUTOHOMETPHUECKUX,
Jorapu(MUUECKHX, CTETIEHHBIX, UPPALIMOHAIBHBIX BHIPAKECHUH.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

BBITNIOJIHATH U OOBSCHATH CPAaBHEHHE PE3YJIbTaTOB BBIYUCICHUN IIPU PEILIEHUHU PAKTUYECKUX
3aJa4, B TOM 4YHCJie IPUOIMKEHHBIX BEIYMCIICHUH, UCTIONB3Ys pa3Hble CIIOCOObI CPAaBHEHUM;
3alUCBIBaTh, CPABHUBATD, OKPYIJIATh YACIOBBIE JaHHBIE PEAJIBHBIX BEJIMUUH C
HCIIOJIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHNS;

COCTaBJISAITb MW OLCHUBATH PA3HBIMU CII0cO0aMM  YHCIIOBBIE BBIpAXKCHUSA TIpU PCIICHUU

MPAaKTHYECKHX 3a/1a4 U 3371249 U3 JIPYTHX YIeOHBIX IMPEIMETOB

CBOOOJHO ONIEPUPOBATH YUCIOBBIMU MHOXKECTBAMU IIPH PEILICHUH 33/]a4;

MOHUMAaTh IPUYUHBI U OCHOBHBIE MJIEH PACILIUPEHUS YUCIOBBIX MHOXKECTB;

BJIa/I€Th OCHOBHBIMU MOHATHSIMU TEOPUU ACTUMOCTH IIPU PELIEHUN CTaHIApTHBIX 3a1a4
UMETh 0a30BbIe MPEJICTABICHHUS O MHOXKECTBE KOMIUIEKCHBIX YHCEIT;

CBOOO/THO BBIMOJIHATH TOKIECTBEHHBIE MPEOOPa30BaAHMSI TPUTOHOMETPUUYECKHUX,
norapu(pMHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIaeTh hopmynoi 6uHoma HeroToHa;

IPUMEHSATH [IPU PELICHUHU 3ajiad TeopeMy o JuHelHoM npezctasiennn HO/I;
IPUMEHSATH NpU peleHnHt 3af1au Kutaiickyio TeopeMy 00 ocTaTkax;

IIPUMEHSATH NPH peleHnH 3a7ad Mamyto Teopemy depma;

YMETh BBIMOJIHATH 3alMCh YUCIIA B TIOZULMOHHONW CUCTEME CUUCIICHHS,

MIPUMEHSTH [IPU PELICHUHU 3a71a4 TEOPETHUKO-UUCIOBbIE (DYHKIMU: YUCIIO U CyMMa JeTUTeNeH,
byHKIUIO Diiepa;

MIPUMEHSTH MIPH PEIICHUH 3a]1a4 IeTHbIEe Ipo0u;

HOPUMEHSTH [IPU PELICHUN 33aYMHOTOUJIEHBI C IEMCTBUTENBHBIMU M LIEJIBIMU
KOdpPUITMEHTAMH,

BJIQJICTh MOHITUSMU MIPUBOTUMBIN M HEMPUBOIUMBIA MHOTOWICH U IPUMEHSTH UX TIPU
peLIeHNH 3aa4;

IPUMEHSATH MU pelieHnH 3a1ady OCHOBHYIO TEOpPEMY aIreOpsl;

OPUMEHATh TPH PEIICHUH 3a1ad MpocTeimme (QYHKIUH KOMIUIEKCHOW IEepeMEHHON Kak
reoMeTpUYecKue MpeodpazoBaHMUs.



YPCIBHEHM}I U Hepaeencmea
I[OCTI/I)KGHI/IC pPEe3yJbTaTOB

CB00OHO OTIEpUPOBATH MOHATHIME: YPaBHEHHE, HEPABEHCTBO, PABHOCWIIBHBIE YPAaBHEHUS U
HEPaBEHCTBA, ypaBHEHHUE, SBJISIIOIIECECS CIEACTBUEM JAPYTrOro ypaBHEHUS, ypaBHEHMUS,
pPaBHOCHIIbHBIE HA MHOKECTBE, pABHOCHIIbHBIE TPEOOPa30BaHMsl YPaBHEHHIA;

peuiaTh pa3Hbie BUAbl ypaBHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHCJIE HEKOTOPHIE
ypaBHeHUs 3-i1 v 4-1 cTeneHel, IpoOHO-paIlMOHAIbHBIE U UPPAllMOHAIBHBIC,

OBJIaJICTh OCHOBHBIMHU THUIAMH [MOKA3aTE€IbHBIX, TOTAPHU(PMUUECKHIX, HPPAIIHOHATBHBIX,
CTENEHHBIX YPaBHEHUN U HEPABEHCTB U CTAHJAPTHBIMU METOJAMHU UX PELICHUN U IPUMEHSTh
UX NP pElICHUH 3a/1ay;

MIPUMEHATH Teopemy be3y Kk pelieHuto ypaBHeHU;

MIPUMEHATH TeopemMy Buera i pereHuss HEKOTOPbIX YPaBHEHUN CTEIIEHU BbIIIE BTOPOM;
MMOHUMATh CMBICJI TEOPEM O PAaBHOCHIIBHBIX U HEPABHOCHIIBHBIX MPE0OPa30BAHUAX
YpaBHEHUN U yMETh UX JI0KA3bIBATh;

BJIA/IETh METOJIaMU PELICHUS YPaBHEHHM, HEPABEHCTB U UX CUCTEM, YMETh BHIOUPATh METO/1
pelieHrs 1 000CHOBBIBaTh CBOW BHIOOD;

HCII0JIb30BaTh METOJl MUHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB, B TOM YHUCIIE JPOOHO-
paloHaIbHBIX U BKIIIOYAIONIUX B ce0s1 MppallioHaIbHbIE BHIPAKCHHUS,

peliath anredpandeckue ypaBHEHHUS U HEPaBEHCTBA U UX CHUCTEMBI C MTapaMeTpaMu
anredpanvdeckuM u rpauuecKuM METOIaMu;

BJIa/IETh Pa3HBIMU METO/IaMHU JI0Ka3aTeJIbCTBa HEPABEHCTB;

pemaTh YpaBHEHHS B IEJIBIX YHUCIIAX;

n300paxkaTh MHOXKECTBA Ha IUIOCKOCTH, 3a/1aBa€MbI€ YPaBHEHHUSIMH, HEPABEHCTBAMH U UX
CHUCTEMaMHU;

CBOOO/THO UCIIOJIb30BaTh TOKECTBEHHBIE IPE0OPa30BaHUs MIPH PEILICHUH yPAaBHECHHUNA U
CUCTEM ypaBHEHUI

B noeceonesnoti scuznu u npu uzyyeruu Opyeux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHNUS, HEPABEHCTBA, UX CUCTEMBI IIPU PEIIEHUH 3a1a4 JPYyTUx
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIONO100Us pe3yIbTaTOB, MOIY4aeMbIX NP PEILICHUH PA3INYHbIX
YPaBHEHMI, HEPABEHCTB U UX CUCTEM IPHU PELICHUU 3a/1a4 APYTUX YUeOHBIX IPEIMETOB;
COCTaBJISITh M pellaTh ypaBHEHUS U HEPABEHCTBA C MapaMeTpaMHU MPH PEIICHUH 3a1au
JpYyTuX y4eOHBIX PEAMETOB;

COCTaBJIAITh YPAaBHEHUE, HEPABEHCTBO MJIM UX CUCTEMY, OIIUCBIBAIOIINE PEATIbHYIO CUTYyalUIO
WM NIPUKJIAHYIO0 33a]]a4y, MHTEPIPETUPOBAThH NOJyUYE€HHBIE PE3YJIbTATHI;

HCII0JIB30BaTh MPOTPAMMHBIE CPEJICTBA MPU PEIICHUH OTAEIbHBIX KJIACCOB YPaBHEHUHN U
HEPABEHCTB

CBOOO/IHO OTPEAENAThH THUIl U BEIOUPATh METO/ PELICHUS [TOKa3aTeIbHbIX U
norapupMHUUECKUX YpPaBHEHUN U HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKHUX YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

CBOOO/JHO pelIaTh CUCTEMbI JIMHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE THUITbl YpaBHEHHUH U HEPABEHCTB C MapaMeTpaMu;

IPUMEHSATH MIPU pellieHnH 3a1a4 HepaBeHcTBa Ko — BbyHsikoBckoro, bepnysuu;

UMETH NPEJCTABICHNE O HEPABEHCTBAX MEX/y CPEAHUMHU CTENIEHHBIMHU.

Dyukyuu
JlocTr>keHus pe3yJIbTaToB:

Brnaners NoHATHAMU: 3aBUCMOCTb BEJIMYUH, (PYHKIMS, apIyMEHT U 3HaUY€HUe (PyHKINH,
o0J1acTh onpezeneHusl 1 MHOXKECTBO 3HaYeHUH (YHKINH, rpadUuK 3aBUCUMOCTH, rpaduk
¢byHKIMH, HYM GYHKINH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA, BO3PACTAHNE HA YHCIOBOM
IIPOMEXYTKe, yObIBaHHE HAa YHCIOBOM IIPOMEKYTKE, HAauOOJIbIlIee U HaUMEHbIIIee 3HaUCHNE



(GYHKIMY Ha YHCIIOBOM MPOMEXKYTKE, MeproandecKas (yHKIHS, IEpUOI, YeTHAST M HEUECTHAS
(GYHKIMU; YMETh IPUMEHATH 3TU MOHATHS IPU PELICHNUH 33/1a4;

— BIIQJIETh MOHSATHEM CTeTleHHast PyHKIHS; CTPOUTH €€ rpaduK U yMETh IPUMEHSATh CBOHCTBA
CTETIeHHOW (PYHKIIUHU TIPU PEIICHUH 3a/1a4;

— BJIQJIETh NOHATHSMHU NOKa3aTeabHas QyHKIMS, SIKCIIOHEHTA; CTPOUTh UX IPa(QUKU U yMETb
MPUMEHATH CBOICTBA NOKA3aTeIbHON (PYHKIMY MIPH PEILICHUH 33]a4;

— BJaJIeTh NOHATHEM JorapupmMuyeckas GyHKIUS; CTPOUTDH €€ rpaduK U yMETh IPUMEHSTh
CBOMCTBA Jlorapu(pMUUecKo GyHKIMM IPU PELICHNUH 3a/1a4;

—  BJIQJIETh HOHATHSIMU TPUTOHOMETpUYECKHE (QYHKIIMU; CTPOUTH UX TPaPUKH U YMETh
MIPUMEHSATH CBOMCTBA TPUTOHOMETPUUYECKUX (DYHKLUH NP PEIICHUH 3a1a4;

— BJaJeTh NOHATHEM oOpaTHas (QyHKUUS; IPUMEHSTH 3TO MTOHITHE P PEIICHUHU 33]1aY;

— TPUMEHATH NIPYU PEIICHUH 33]1a4 CBOMCTBA (PYHKLUI: YUeTHOCTb, IEPUOJUYHOCTB,
OrPaHUYEHHOCTH;

— TNPHUMEHATH NPH PEIICHUH 3a/1a4 TpeoOpa3oBaHus Tpa@uKoB (yHKIIHIA;

—  BIIQJICTh NOHATHSIMHU YHUCIOBAs MOCIEI0BATEIILHOCTD, apU(PMETHIECKAs U TeOMETpUIecKast
IIPOTrpecCHus;

— TPUMEHATH NPH PEIICHUH 3a]1a4 CBOWCTBA U MIPU3HAKH apU(PMETHUECKON U reOMeTpUYECKON
IIPOrPECCUM.

B nosceonesnoui scuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemos:

— OmpeAensaTh 10 rpadukaM U UCIOIb30BaTh AJIs PEIICHUs PUKIAIHBIX 3a/1a4 CBOMCTBA
peanbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOOJIbIINe U HANMEHBIINE 3HAYCHHS,
IIPOMEKYTKH BO3pacTaHusl U yObIBaHUS (DYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
ACHMITOTHI, TOUYKH HIeperuda, nepuoj u T.11.);

— HHTEpPIPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHON IIPAKTUYECKON CUTYyaLUU;.

omnpeneNniATh IO TpapukaM MpocTeHIINe XapaKTepUCTUKU IE€PUOANYECKHX MPOLECCOB B

OMOJI0TUH, SKOHOMHKE, My3bIKE, PAJJUOCBSI3U U JIp. (aMIUIUTY1a, IEPUOJ U T.I1.)

— BJaJIeTh NOHATHEM aCUMITOTHI U YMETh €ro MPUMEHSTh [IPH PELICHUHN 33]1aY;

— TNPUMEHATh METO/bI pellieHus MpocTermmnx auddepeHnnanbHbIX ypaBHEHUH IEPBOro U
BTOPOTO MOPSIIKOB.

Dnemenmuvl mamemamuuecKo20 anaiu3d

JlocTr>xeHus pe3ysibTaToB:

— Buagers moHsTHEM OECKOHEYHO YOBIBAIOIIAs TEOMETPHUUECKAS POTPECCUS U YMETh
MIPUMEHSITh €r0 MIPH PEIICHUH 3a]1aY;

— TPUMEHATH IS PEIICHUs 3a7a4 TEOPUIO TIPEIEIIOB;

— BJIaJIeTh MOHATHAMH OECKOHEYHO OOJIBIIHE U OECKOHEYHO MAJIbIe YHCIIOBEIC
MOCJIEIOBATEIILHOCTH M YMETh CPAaBHHBATh OECKOHEYHO OOJIBIITNE U OECKOHEYHO MaJIbie
IIOCJIEJOBATEILHOCTH;

—  BIIAQJETh MOHATUSMU: MPOU3BOIHAS (DYHKITUU B TOUKE, MPOU3BOIHAS (DYHKITHH;

—  BBIYUCIISITH TIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKITUH U X KOMOMHAIIHIA;

— uccaenaoBaTh GYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI,

—  CTpoUThH rpadKu ¥ MPUMEHSTH K PEIICHUIO 3a]1a4, B TOM YHUCJIE C TapaMeTPOM;

— BIIQJIETh MOHATHEM KacaTelibHas K TpaduKy QYHKIIMHA U YMETh IPUMEHSTH €r0 IIPH PelIeHuN
3aJ1a4;

— BIIAJETh MOHATHUAMU MepBOoOpazHas GyHKIHS, ONPEACICHHbBIN HHTETPa;

— TpuMeHATh Teopemy HproToHa—JIeliOHuUIIA 1 ee CIIeICTBHS ISl PEIICHHMS 3a1a4.

B nosceonesnoui scuznu u npu uzyueHuu Opyeux y4eoHvlx npeomemos:

— peuiaTh MPUKIAJHBIE 331a9U U3 OHONOTHH, (DU3UKU, XUMUHU, SKOHOMHUKHU U IPYTUX
MPEAMETOB, CBSI3aHHBIC C UCCIICOBAHNEM XapaKTEPUCTHK MPOIECCOB;

HMHTEPIPETHPOBATH MOTYICHHBIE PE3YIbTAThI



— cBOOOJHO BIIAJETh CTAHIAPTHBIM aIapaToOM MAaTEeMaTHUYECKOT0 aHAIN3A ISl BEIYUCICHHS
MIPOU3BOIHBIX (PYHKIIUH OTHOM MEpeMEHHOM;

— cBOOOJHO NMPUMEHATH aNnapaT MaTeMaTHYECKOro aHaJIn3a AJIs UCCIEeI0BaHUA QYHKIUN U
MOCTPOCHHS IpauKOB, B TOM YHCJIE UCCIICAOBAHMS HA BBITYKJIOCTD;

— OIepupOBaTh MOHATHEM IEPBOOOPA3HON (PYHKIMH JIJIsl pEIICHUS 3a/1a4;

— OBJIQJIETh OCHOBHBIMU CBeIeHUSIMH 00 nHTerpane Hprorona—Jleitbuuna u ero npocrenmmx
IIPUMECHEHHUSAX;

— OIEPUPOBATH B CTAHJAPTHBIX CUTYALUSAX IPOU3BOIHBIMU BBICIIMX MTOPSIKOB;

— yMETb IPUMEHSTH MIPH PEIICHUH 33J]a4 CBOWCTBA HENMPEPBIBHBIX (PYHKIIHIA;

— yMeTb IPUMEHSATH IIPU PELICHUH 3a/1a4 TeopeMbl Belieprpacca;

— YMETb BBINOJIHATH NPUOIMKEHHBIE BBIYUCICHUS (METO/IbI PELICHUS] YPAaBHEHUH, BBIYUCIICHUS
OIIPEJICJIEHHOI0 UHTErpana);

— yMETb IPUMEHATH IIPUIIOKEHUE IIPOU3BOAHON U OIIPEAEICHHOIO HHTErPajla K PELICHUIO
3a]1a4 €CTECTBO3HAHMS;

BIAJ€Th MOHATHAMU BTOpas NPOM3BOJHAs, BBIIYKIOCTh TIpaduka (YyHKIMH U yMETh

UCCIIEI0BaTh (DYHKIMIO HA BBITYKJIOCTb.

TeOPM}l eepwlmnocmeﬁ U cmamucmuka, jiocuka u Komﬁunamopuka

JlocTrKeHus pe3yJIbTaToOB:

— OmnepupoBaTh OCHOBHBIMH OIMUCATEIBHBIMHU XapaKTEPUCTUKAMU YHCIOBOTO Habopa,
MOHSITHEM Te€HEPAJIbHAsI COBOKYITHOCTh U BEIOOPKOM U3 HEE;

— ONEpHPOBATH MOHATHUAMHM: YaCTOTA U BEPOSITHOCTH COOBITHSA, CyMMa U IIPOU3BEICHUE
BEPOSITHOCTEH, BEIYUCIIATH BEPOSTHOCTH COOBITUN HA OCHOBE MOJCYETa YHUCIIA UCXOJIOB;

— BJIaJIeTh OCHOBHBIMH MOHITHSIMH KOMOUHATOPUKU U YMETh UX MIPUMEHSTH [P PEIICHUN
3aj1a4;

— HWMEeTh NpeCTaBICHUE 00 OCHOBaX TEOPHH BEPOSTHOCTEH;

— HMETb NPEACTaBICHUE O JUCKPETHBIX U HEMIPEPHIBHBIX CIIyYalHBIX BETUYMHAX U
pacrpeielieHUusIX, O He3aBUCUMOCTHU CITyYalHbIX BEJIMYUH;

— HWMETh MPEJCTaBICHUE O MATEMATHIYECKOM OXKUJAHUHU U JUCTICPCUH CITyYaliHBIX BEIHMYNH,

— HWMETb MPEJCTaBICHUE O COBMECTHBIX PACTIPEICICHUSIX CITyIalHBIX BEITHMYHH,

— TIOHUMATh CyTh 3aKOHA OOJIBIIIUX YHCENI U BEIOOPOYHOT'O METOa U3MEPEHHUS BEPOSTHOCTEH;

— HWMETh MPECTaBICHUE O HOPMAIBHOM pacIpeieIeHUH U TpuMepax HOPMaIbHO
pacrpeielIeHHbIX CITy4YalHbIX BEIUYHH;

— HMETb NPEJCTaBICHUE O KOPPESIIIUU CIIyYalHBIX BETUYUH.

B nosceonesnotl scuznu u npu uzyyeHuu Opyeux npeomemos:

—  BBIYUCIISITH UM OIEHUBATh BEPOSTHOCTU COOBITUI B PEATbHOM KU3HU;

BBIOMPATH METOIBI MOXOISAIIETO MPEACTABICHUS U 00paOOTKH TaHHBIX

— HMETH MPEJICTABICHUE O IEHTPAJIBbHON NMPEIETbHON TEOPEME;

— UMETb NpeCTaBIeHNE O BEIOOPOUHOM K0P PUIIEHTE KOPPEISAINH U TUHEHHOMN perpeccuu;

— UMETb NPEACTaBICHUE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUYECKOM TUIOTE3HI,
O CTaTHUCTHKE KPUTEPUS U €€ YPOBHE 3HAUUMOCTH;

— HMETh MPEJICTABICHUE O CBSI3M SMIUPUIECKUX U TEOPETUUECKUX PaCTIPE/ICICHUN;

— HMETh MPEJICTaBICHUE O KOJUPOBAHNH, IBOMYHON 3aIIMCH, IBOUYHOM JICPEBE;

— BIIQJIETh OCHOBHBIMHU MOHATUAMH Teopuu rpadoB (rpad, BepiinHa, peOpo, CTerneHb
BEpPIIHHEI, TyTh B rpade) U yMETh MPUMEHSTh UX MPHU PEUICHUH 3a/1a4;

— HMETh MPEJICTaBICHUE O JIEPEBbAX U YMETh MPUMEHSTh IPU PEIICHUH 3a/1aY;

—  BIIQJICTh TIOHSTHEM CBSI3HOCTh M YMETh IPUMEHSITh KOMIIOHEHTHI CBSI3HOCTH MTPH PEIICHUN
3azay;

— YMeTb OCYHIECTBIISATH yTH MO pebpam, 00X0abI pedep U BepiIuH rpada;



UMETb MPECTaBICHUE 00 3MJIEPOBOM M FaMUILTOHOBOM ITyTH, UMETh NPEACTABICHUE O
TPYAHOCTH 33]1a4¥ HAXOXKICHUSA FaMUIbTOHOBA ITyTH;

BJIAJIETh IIOHATUAMU KOHEYHBIE U CUETHBIC MHOXKECTBA U YMETh UX MPUMEHATH IIPU PELICHUU
3az1ay;

YMETb IPUMEHATh METOJ MATEMAaTUYECKON UHIAYKIIUH;

YMETbh IPUMEHATH NPUHIMI JIMpHUXJie IPpU PEIICHUH 3a1a4.

T'eomempus

Nwmets npenacraBienne 06 akCHOMAaTHIECKOM METO/IE;

BJIQ/IETh MMOHATHEM F€OMETPHUUECKHUE MECTa TOUEK B MPOCTPAHCTBE U YMETh IPUMEHATH HX
JUISL peLeHUs 3a/1a4;

YMETh IPUMEHSTH JUIsl peLICHUs 3a/1a4 CBOMCTBA IJIOCKUX U JIBYTPAHHBIX YTJIOB,
TPEXTPAHHOTO YyTJia, TEOPEMbI KOCUHYCOB U CUHYCOB JJISI TPEXTPAHHOTO YTJIa;

BJIQ/IETh MOHATHEM MEPIECHIUKYIISIPHOE CEYECHUE MPU3MBI U YMETh PUMEHSTH €r0 MPU
pelIeHuN 3a/1a4;

HMMETh MPECTaBICHUE O TBOMCTBEHHOCTH MTPaBUIILHBIX MHOTOTPAHHUKOB;

BJIAJIETh TOHATHUSIMHU EHTPAIHHOE U MapaUIeTbHOE MPOSKTUPOBAHNUE U IPUMEHSATD UX TIPH
MIOCTPOCHUU CEYEHUI MHOTOTPAaHHHKOB METOAOM IIPOEKIIUI;

HMMETH MPEJCTABICHUE O PA3BEPTKE MHOTOIPAHHHMKA U KpaTyaillleM MyTH Ha TOBEPXHOCTHU
MHOTOTPaHHUKA;

MMETh MPEJICTaBICHNE O KOHUYECKUX CEUCHHUSIX;

MMETh MPEJICTaBICHUE O KacaIOIIUXCs cepax U KOMOMHAIIMY T BPAILCHUS U YMETh
MPUMEHSATh UX NP PEUICHUU 33/1aY;

MPUMEHSITH [IPU PEHICHUH 33]1a4 POPMYITy PacCTOSHUS OT TOYKH J0 TUIOCKOCTH;

BIIQJIETh PA3HBIMU CIIOCO0AMU 3a/IaHUS PSMON YPaBHEHUSIMU U YMETh IPUMEHSTh TIPH
pEIlIeHNH 3a]1aY;

MIPUMEHSATD MPHU PEIICHUH 3a/1a4 U JOKA3aTeIbCTBE TEOPEM BEKTOPHBIM METO U METOT
KOOP/IMHAT;

MMETh MpeCTaBICHUE 00 akCHoMax 00beMa, MPUMEHSATH (POPMYIIBI 00BEMOB
MPSIMOYTOJIBHOTO MapajuleNienune1a, IpUu3Mbl U MUPAMUbI, TETPadipa MpU peUIeHUH 3a/1a4;
MIPUMEHSITh TEOPEMbI 00 OTHOIIEHHUSIX 00BEMOB MPHU PEUICHUH 33/1a4;

MPUMEHSITh HHTETPA JUTsI BEIYUCIICHUSI 00BEMOB U TTIOBEPXHOCTEH TEJ BpaIleHus,
BBIUHCIICHUS IUIOIAIN cpeprudecKkoro nosica 1 oo6beMa apoBoro cjos;

HUMETh MPEeJICTaBICHNE O JBMKEHUSIX B IPOCTPAHCTBE: MapauIeIbHOM IepeHOce, CAMMETPUHI
OTHOCUTEBHO MIOCKOCTHU, IEHTPAIIbHOW CUMMETPUHU, TOBOPOTE OTHOCUTEIBHO MPSMOH,
BHHTOBOW CHMMETPHUHU, YMETh IPUMEHSThH UX MPHU PEIICHUH 33724,

MMETh MPeJICTaBIICHUE O TUIONIAd OPTOTOHALHOM MPOEKIIHH;

HMMETh MPEJCTABICHUE O TPEXTPAHHOM M MHOTOTPAHHOM YTJI€ U IPUMEHSTh CBOMCTBA
IJIOCKUX YTJIOB MHOTOTPAHHOTO yTJiia MpU PEIICHUH 3a/1a4;

HMMETh MPEJCTABICHUS O MPeoOpa30BaHUU MOI00MS, TOMOTETHH M YMETh MPUMEHSATh UX TIPH
pElIeHNH 3a]1aY;

YMETh pPelIaTh 3a7a4u Ha MIOCKOCTH METOJIAMU CTEPEOMETPHUH;

YMETh IPUMEHATH POPMYJIbl 0OHEMOB IIPU PEILICHUH 3aau.

Bexkmopuvl u koopounamul ¢ npocmpancmee
JlocTr:keHus pe3yJIbTaToB:

Bnagets NOHATHSMHU BEKTOPBI U UX KOOPJIUHATHI;

YMETh BBIIIOJIHATDH ONEpalluU HaJl BEKTOPAMH;

HCIOJIb30BaTh CKAJISPHOE MPOU3BEICHUE BEKTOPOB MPHU PELICHUH 3a/1a4;

MPUMEHSTh YPaBHEHHE TUIOCKOCTH, (POPMYITy pacCTOSTHUS MEXKIy TOUKaMH, ypaBHEHHE
cdepsl IpU pelIeHu  3a1a4;



— IPUMEHATH BEKTOPHI U METOJ KOOPAUHAT B IIPOCTPAHCTBE IIPU PELICHUU 3a]1a4

— HaxXOJHThb 00BeM napajjieiCnvieaa u T€Tpadapa, 3aJaHHbIX KOOpAWHAaTaMU CBOMX BCPIINH,
— 3a/aBaThb NPsSAMYIO B IIPOCTPAHCTBE;

— HaXoIUuTb paCCTOAHUC OT TOYKU N0 IIJIOCKOCTH B CUCTCME KOOPAHUHAT;

HaxXoAuThb pacCTOAIHHUC MCKAY CKPCIIHUBAIOIMIUMUCA [PAMBIMH, 3aJaHHBIMA B CHUCTCMC
KOOpAUHAT.

Memoovr mamemamuxu

JlocTrkeHus pe3yJIbTaToB:

- IMETb IIPEJCTABJIICHHAE O BKJIAJIE BBIIAIOIIUXCS MaTEMAaTUKOB B Pa3BUTHE HAYKU;

- [IOHUMATh POJIb MATEMATUKHU B pa3BUTUU Poccun

— HCIOJIb30BaTh OCHOBHBIE METO/IBI I0KA3aTEIbCTBA, IPOBOJUTH TI0KA3aTEIbCTBO U BBIIOIHSITH
OIIPOBEPIKEHHUE;

— IPUMEHATh OCHOBHBIC METO/bI PEIICHUS MAaTEMAaTUYECKUX 3a1a4;

— Ha OCHOBE MaTeMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE XapaKTEPU30BATh KPACOTy U
COBEPLICHCTBO OKPYKAIOLIETO MUPa U MPOU3BEICHUN HCKYCCTBA;

— TPUMEHSTH NPOCTEUIINE NIPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPU PELLICHUU MAaTEMATUYECKUX 3a1a4;

II0JIb30BAThCA NPUKJIAJHBIMA IIPOrPaMMaMH U NPOrpaMMaMH CHMBOJIBHBIX BBIYMCIICHUW IS

UCCIIEJOBAaHHS MAaTEMaTHYEeCKUX OObEKTOB

— IPUMEHATHh MATEMaTUYECKUE 3HAHMS K UCCIIEAOBAHUIO OKPYIKAOIEr0 MUpPa
(MozpenupoBaHue (PU3NUECKUX MIPOLECCOB, 3a/1a4l IKOHOMUKH).

(I)OprI H METOAbl OICHUBAHUSA

B pesynpraTe arrectanuum no ydeOHOW AMCIMIUIMHE OCYILECTBISECTCS KOMIUIEKCHAs
MIPOBEPKA CIEAYIOINX 3HAHUM U YMEHUM:

OL!eHKCZ 3a npakmu4ecKkoe 3ansimue

OneHka «OTIUYHOMCTABUTCA B TOM CiIy4ae, €CIU:M3JI0KEHUE IIOJIyYeHHBIX 3HAHUI B
NUCbMEHHOW (opMe TOJIHOE, B COOTBETCTBHH C TPeOOBaHMAMH Y4eOHOM MPOrpaMMBbL;
000CHOBAaHHOCTh  JEHCTBHM, (OPMYyIUpPOBKAa BBIBOAOB M 0000IIEHUH; MPaBUILHOCTD
MIOJIyYE€HHBIX pPe3yJIbTaTOB, OTCYTCTBHE BBIUMCIMTEIBHBIX OMIMOOK; OpraHu3anus COOCTBEHHOMN
NEeSTEIIbHOCTH, CaMOCTOATEIbHOE MPUMEHEHHE 3HaHUM B MPAKTHUECKOW JesTebHOCTH,
BBITNIOJTHEHHE 3a/1aHUI KaK BOCIIPOM3BOSAIIETO, TAK U TBOPUECKOTO XapaKTepa;

OrneHka «XOpoIlo» CTaBUTCS, €CIUU3II0KEHNE TOMYyUYEeHHBIX 3HAaHUN B MUChbMEHHOU (opme
MIOJIHOE, B COOTBETCTBUU C TpeOOBaHMAMHU Y4eOHOM MpOorpamMmbl; 0OOCHOBAHHOCTh JEUCTBHIH,
HETOYHOCTh B  (OPMYJUPOBKE BBIBOJIOB; JIOMYCKAIOTCS  OT/AEJIbHbIE HE3HAUMTEIbHBIC
BBIYUCIIUTENbHbIE ONIMOKU; B OpraHU3allMd MPAaKTUYECKOH M CaMOCTOSATENIbHOW AEATeNbHOCTU
BO3MO>KHA HEOOJIbIIIast MOMOLIb MPENo1aBaTes;

OneHka «ya0BIETBOPUTEIBHONCTABUTCS, €CIIN U3JI0KEHHUE TIOJYUYEHHBIX 3HAHUM HENOJHOE,
OJIHAKO 3TO HE TMPENSITCTBYET OCBOEHUIO IOCIEAYIOLIEro MPOrpaMMHOIO MaTepHaa;
JIOITyCKAIOTCS OT/IEIbHbIE CYIIECTBEHHBIE OIIMOKH, UCIPABIIsieMbIE C TTIOMOIBIO MPETIO1aBaTENs;
UMEIOTCS 3aTPyIHEHUS IPU 0OOCHOBAHUH JIeHCTBUIN U (HOPMYIHPOBKE BBIBOJIOB; HEAOCTATOYHAS
CaMOCTOSITEJIBHOCT B IPAaKTMYECKOM  JAEATEIbHOCTH W BBINOJIHEHMM  3aJaHui
BOCIIPOM3BOJISIIIETO XapaKTepa;

OrneHka «HEyIOBJICTBOPUTEIILHO»CTABUTCS B TOM CIIydae,M3JI0’KEHHE y4eOHOro mMarepuaia
HEMNoJIHOe, OeCCHUCTEMHOEe; HMMEIOTCS CYIIEeCTBEHHbIe OMIMOKH, KOTOpbIE YydYalluics He B
COCTOSIHUM HCIIPaBUTh AK€ C MOMOUIbIO MPENOIABATENsl; HEYMEHHE IIPOU3BOAUTH IPOCTEMIINe



oncpanr CUHTC3a U aHaJIn3a, ACIaTh 0606HI€HI/15[ " BBIBOJIbI, OPIraHU30BbIBATD ITPAKTUYCCKYIO U
CaMOCTOATCIIbHYTO ACATCIbHOCTD,

Oyenka ymenuii pewiams 3a0ayu

Ornenka "OTAMYHO'"CTaBUTCSA B TOM CIy4yae, €CJIU:B JIOTHYECKOM PACCYKICHUU U PEIICHUU
HET OImuO0K, 3a/1a4a pelieHa parmoHaIbHBIM CITIOCOO0M;

OneHka «XOpOIIO» CTAaBUTCS, €CITUBIOTMYECKOM pACCYXKJICHHH U PEIICHUH HEeT
CYIIECTBEHHBIX OMIMOOK, HO 3aja4a pelieHa HepalroHAIBHBIM CHOCOOOM MM JIOMYIICHO HE
0oJee IByX HECYIIECTBEHHBIX OIIHOOK;

OneHka  «yJOBJICTBOPUTCILHOMCTABUTCS, ©CIMB  JIOTHYCCKOM  PACCYKJICHWH  HET
CYILIECTBEHHBIX OIIMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OLINOKAa B MATEMAaTHYECKUX pacuérax;

OreHKa «HEYIOBJICTBOPUTEILHOMCTABUTCS B TOM CIIy4ae, €CIM HUMEIOTCS CYIISCTBEHHBIC
OIIMOKY B JIOTHUECKOM PACCYKIECHUU U B PEIICHUU;

Oyenka 3a ycmuulti omeem

Onenka "oTnM4HO'"CTaBUTCA B TOM CiIy4ae, €Clid: MOJHO PacKphITO COEp KaHUE MaTepualla
B 00beMe MpelyCMOTPEHHOM MpOrpaMMON M Y4YEOHHUKOM;H3JIOKEH MaTepuan I'paMOTHBIM
A3BIKOM B ONPEJCJIEHHOM  JIOTMYECKOM  IOCJIE[OBATEIbHOCTH, TOYHO  HCHOJB3Ys
MaTEMaTHYECKyI0 TEPMHUHOJIOTMI0 U CUMBOJIMKY; NPAaBUJIBHO BBIIIOJHEHBl PUCYHKH, YEPTEKH,
rpaduky, COMYTCTBYIOIIME OTBETY; IIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUECKUE
IIOJIO’KEHUSI KOHKPETHBIMHU IPUMEPAMHU; IPOJEMOHCTPUPOBAHO YCBOEHUE paHEE H3YUEHHBIX
COMYTCTBYIOIIMX BOMPOCOB, CGHOPMHUPOBAHHOCTh M YCTOWYMBOCTH HCIIOJIB3YEMBIX IPHU
00paboTke yMEHHMH U HaBBIKOB; OTBETHl CAMOCTOSTEIBHO ©0€3 HaBOIAIIMX BOIPOCOB

npenoaaBareyisi; BO3MOXKXHBI OJHAa — JBC€ HCTOUYHOCTH IIPHU OCBCUICHHWU BTOPOCTCIICHHBIX
BOIIPOCOB HWJIM B BBIKJIIaAKaX, KOTOPLIC O6y‘l&IOH.[PII>iCH JICTKO HCIIPpaBUJI II0 3aMCYAaHUIO
nmpenoaaBaTeiid,

OlneHKa «XOpOIIO» CTABUTCS,ECIM:0TBET YJOBJIETBOPSECT B OCHOBHOM TpEOOBaHUSAM Ha
OIIEHKY "OTJIMYHO",HONPUAITOM HMEET OJUH U3 HEJOCTATKOB: B U3JIOKCHUH JIOMYIICHBI
HeOobIre MpoOesbl, He NCKAa3UBIITHE MaTEMaTHYECKOe COJCp)KaHUe OTBETA; IOMYIICHBI OJHH —
JIBa HEJIOYeTa MPHU OCBEIICHHUH OCHOBHOI'O COJIEPKaHUsSI OTBETA, UCIIPABJICHHBIE MO0 3aMEUYaHUIO
MpernoiaBaTelis; JIOMYIIeHbl OIMOKa wWiIu Oojiee JABYX HEJOYETOB TPH OCBEHICHUU
BTOPOCTENEHHBIX BOIMPOCOB WM BBIKJIAJIKAX, JIETKO HCIPaBIEHHBIE T[0 3aMEYaHHIO
MIpETo/1aBaTes;

OlnieHKa «yIOBIETBOPUTEIBHOMCTABUTCS, €CJIM:HEMOJHO M HEMOCJEI0BATEILHO PACKPHITO
coJiep)KaHue MaTepHalia, HO TOKa3aHo oOIee MOHMMaHWE BOIMpOca W IMPOJEMOHCTPUPOBAHBI
YMEHHUS, TOCTaTOYHBIC IJIs JaJdbHEHIIEro yCBOCHHUS Marepuaia; UMENNCh 3aTPyJHEHHS WIH
JIOTTYIIIEHBI OMUOKH B ONPEICTICHUH TIOHSITHH, HCTIOJI30BaHIUM MAaTEMAaTHICCKON TEPMHUHOJIOTHH,
YepTekax, BBIKIAJKaX, HCIPaBJICHHBIE TIOCIE  HECKOJbKHUX  HABOMSIIUX  BOIPOCOB
MIPETI0IaBaTEelIs ;00 yJarOIIMICS HE CIPABHICA C MPUMEHEHUE TEOPHH B HOBOW CHUTYyaIldd TPHU
BBITIOJIHEHUH TIPAKTUYECKOTO 3a/JaHMsi, HO BBIMOJHWI 3aJaHus 0053aTeIbHOTO YPOBHS
CJIO’)KHOCTH TI0 IAaHHOW TeMe; MPY 3HAHUHU TEOPETUYECKOTO MaTepraja BhISBIIEHA HEOCTAaTOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUN U HABHIKOB

OlneHKa «HEYOBJICTBOPUTEILHONCTABUTCS B TOM CiIydyae, €CIM HE PAaCKPBITO OCHOBHOE
coJiepkaHre y4eOHOTO MaTepuaia; OOHapYy)KEHO HE3HAHWE WJIM HETIOHUMAaHWE OOJBbIICH WIIH
HaubOonee BaXXHOM dYacTH YyuyeOHOro Marepuana; JOMYyIIeHbl OLIMOKKM B ONpeAeliCeHUU
MOHSTUM,TPU UCIOJIb30BAHUM MATEMAaTHYECKON TEPMHHOJOTUM, B PHCYHKaX,uepTeKax WU
rpadukax, B BBIKJIQJKaX, KOTOPbIE HE WCIPABIEHBI MOCJIE HECKOIbKUX HABOISIIMX BOMPOCAX
MPETo/1aBaTeis.



KOHTpPO/IBLHO — O1IeHOYHBbIE CpeIcCTBA
1 cemecTp

IIpaxmuueckoe 3anamue
KoopanHaTtbl 1 BeKTOPbI

Ipaxmuueckasn paboma Ne 1.«/leticmsus ¢ gekmopamuy
1.  JlaHbI BEKTOPBI:

Haiionre:
a) CyMMY BEKTOPOB TOJIb3YSCh NPAaBUIIaMU TPEYTOJIBHUKA U TTapajuIesorpaMma;
0) pa3HOCTh BEKTOPOB;
B) BBIIIOJIHUTH YMHOXEHHE KaKI0TO BeKTOpa Ha yucia 2; -3; 0,5;
[TocTpoiite cymMmmy BEKTOPOB, MOJIB3YSCh IPABUIOM MHOTOYTOJIbHUKA
Haiinure cymmy BEKTOPOB, I10JIB3YSCH IPABUIIOM IapAJLIEIICIUIIEAA
- - - - -

2

3

4.  VYupocrute Beipaxkenne AC+ MK+ KD+ CD+ DA+ DM .

5 Han pom6 ABCD, cropona kotoporo paBHa 5 cm, a muaroHanb AC paBHa 8 cwm,
HaliuTe NIMHY BEKTOpa BD .

Ipaxmuueckasn paboma Ne 2. « Ckanaproe npousgedeHue 6eKmopos»

1. OnpesenuTe KOOPAMHATH BeKTOpa d, ecn @ = 2T — J + 3k.

Haiinure koopauHaTsl Bektopa @ + b, ecin a{—2; 1; —5} u b{2; 3; —1}.

Haiiure KOOpAMHATEI BEKTOPA d — B, ecmm d{—2;3;0} u E{—4; 0; 2}.

Haiinure koopauHaTel BekTopa 3d, eciu d{—1; 2; —4}.

Haiigure koopauHatel cepenunbl otpeska AB, eciu A(—3;4; 3), B(1; —2; 2).
BeluucinTe IIMHY BEKTOpA d, €CIIU €ro KoopauHatel {—3; 4; 0}.

Haiinure paccrosiaue mexxay ToukamuAuB, ecmu A(—1; 2; —2), B(—1; 3; 4).
HaiiauTe KOOpAMHATHI BEKTOPA, MPOTUBOIIOIOKHOTO JaHHOMY BEKTOPY d{—3; 4; 5}.

© oNoOOA~LDN

Haiizure KoOp/MHATHL BeKTOpa 1 , eci 1 = 3d — 2b, rae a{1;2; 6}, b{—1; 3; 1}.

. Hatimure nymmHy BekTopa W, eciu M(—1;2;3),N(—1; —-2; —4).

. HaiimuTe koopanHATHI BEKTOpa MN, ecnu KoopauHaThl ero Havana M (2; 3; —1) u xoHIa
N(-2;1;0).

12. Haiinute paccrosiaue Mexy Toukoid N(—4; 3; 5) 1 HauanoM KOOpAMHAT.

13. H3BecTHO, uTO TOUKa C — cepeuHa oTpe3ka AB, HaliiuTe KOOpAUHATHI TOUKU B, ecnu

U3BECTHO, uTo Touka A(2; —2;0), a Touka C(0; 3; 1).
14. Haiinute nepumetp Tpeyroiasuuka ABC, ecnu A(1; 1; —2), B(1;4;1), C(5; 1;0).
Yuciia 1 BbIpaKeHUus

N
= O

Ipaxmuueckasn paboma Ne 3 «/leticmsust co cmeneHsAMU U KOPHIMUY

1. Berauciaurs:

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

6) 3-16 2.
2. YHIpOCTUTB:
11

a) a’-a*



-
2) x£5x :
x2 -5
1
5) a’ -4
a-16 "

4. Pemuthb ypaBHEHUE:

a) 81'=.3
6) 252x+l — 5—3x—1 .
5. Haiitu 3HaueHne Npou3BeICHUS:

‘{/6+\/2_0-4\/6—\/2_0

6. YnpocTuTh BEIpaXKECHHE:
0,5 1,5
a 8 36
0505 T 05, 05| _05_ 05 -
a6 +e6 a’” +s a” —e

Ipaxmuueckas paboma Ne 4.«Ceoticmea nocapughmos»

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

2. Haiinure X, ecu logx = 4loga + 2loghbh? — log 2c.
3. MWB3BectHo, uro logg 42 = b, Haligute logg 7.

4. YmpocTHuTte BeIpakeHHUE, MOJb3YsICh OCHOBHBIM JIOTapU()MUIECKUM TOKIECTBOM
8log8 0,5 4_log2 6 101g 5-2
H H .

5. TIlponorapudmupyiite mo ocHoBauuto 10 (a>0, b>0)
x = a’b3.

OCHOBBI TPUTOHOMETPHH.

Ipaxmuueckas paboma Ne 5. «Onpedenenue cunyca, KOCUHYCa U MAaH2enca yauay




Bapuanr |

l.@ﬂan IpPAMOYToJIbHEIH TpeyrolbHUK MNK, ZN = 90°. Haiitun
CHHYC, KOCHMHYC M TaHreHc yrjoB M u K, ecitm KN =6 cm,
KM =10 cm.

HaiiTu Bce yryibl, Ha KOTOpPBIe HYKHO IMOBepHYTh Touky P (1; 0), uro-
OB MOAYy4YHUTh TOYKY A (2—3).

2.[3] A(1; 0). 3.@A(—§; %)

N306pa3uTh HA eAMHUYHON OKPYKHOCTH TOUKH, IIOJYYEHHEIEe NOBO-
porom Touku P(1; 0) Ha yroa o (4—6).

4.[1] sina = 0,25. 5.[{1] cosa = -0,7. 6.sina=§.

HUcnonp3ysa KanbKyaAATOp, HAHTH KOOPAMHATHI TOYKH €JUHUYHOH
OKPYXKHOCTH, IIOJy4eHHO# moBopoTom Touku P(1; 0) Ha yroma
(7—9).

7.[2] o = 36°. 8.[2] o = 2,2n. 9.[2] a = 3,1.

3anpncaTh Bce yrabl M3 npomexkyrtka [-2m; 2m], Ha KOTOphIe HYXH0
noBepHYTh Touky P (1; 0), uTo6bl monyuute Touky P, (10—12).

10. [4] sino = ? 11.|1]cosa=—%. 12. [4] sina=—§.

CpaBHuThb uncia (13—14).

13. @ sinl1,3 u sinl1,5. 14. |'§| cos2 u cos2,4.
HaiiTu sHaueHue BeipaykeHusa (15—18).

15. [4] sin%+cos%. 16.@003(—n)—sin3?n.
17.@sin%+cos(—%). 18.@sin(—%)+cos%.

Ipakmuueckas paboma Ne 6. « Ynpowenue mpueconomempuseckux eblpaxceHuti»

1.  Vnopoctuts 10 Y4MCIOBOrO OTBETA
7cos’ a -5
7sin® o -2
2.  YUpOCTHTB 10 YHCIOBOTO OTBETA
lga 1-ctg’a

1-tg°a ciga
3. Beruucnuth

[(1+t9130)2 +(1-tg13°y J cos’13
4, Beruucnuts

. o 7T 23T . ,bw (7
SIN®" —+C0S™ —+SIN" —+C0S™ —
8 8 8 8

5. Brrauciautb

cos (Zarctg (—1)+ 2arcsin (— %D



6. Brrauciautb

arcsin%—arccos —? +arctg (—\/g)

[paxkmuueckas paboma Ne 7. @opmyibl crodrcerus u 080UHO20 Veaay

BapuaHr |

BoruucsinTe 6€3 IMOMOINM TaGMI 1 MHKpOKalabKyaaTopa (1—5).
1.{1] sin42°30' cos 47°30’ + sin47°30’ cos 42°30’.
2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] sm—cosﬁv—cosz—rt sin ~.

5 15
4 5 4 5 tg7_n + ey
4.[2] cos =X cos 2L + sin =& sin 2L, 5.@—8.
9 18 9 18 1-t n )4
— g._ tg_
8 8
6.
HaitTu sin 20, ecan 90° < o < 180°, sino = %

A
7. YOpOCTUTH BBIpaKEHUE:

cos? 20 + 4sin? o cos2q.
1+ cos20 + sin2a

cosO + sinoa

Ipakmuueckas paboma Ne 8. « @opmyavt npugederus

BelumcanTe ¢ momoineio ¢opmys npuBegeHus (1—2).
1.[2] cos 315° + sin 210° + tg 420°.

2.(3] .s1n13’c cos%+ tgll—rt

3.[4] OnpenennTE 3HAK YMCIIOBOTO BHIPAYKEHHUA

sin100° cos 200° tg300°
sinl ’

CpasEMTE uHca (4—6).
4.[2] sin 500° u cos 600°. 5. (3] sin 5,31 u cos4,3rn.
6.[4) sin12 u cos 13.

YopocTuTh BhIpajkeHHe W HAWTH ero yucioBoe 3HaueHue (7—8).

sin(a — ) — cos(i—aJ
2 pr[()::s_n
4

7.16]

cos(o0 — ) + sin(s?n- oc)

sin[-l—g—ri—a) + cos(7m + o)
5n
npH 0. = —.

P 6

cos(—+ a] — sin(a - n)



DOYyHKIUH

Ipakmuueckas paboma Ne 9. « Cmenennas, nokazamenvHas u 102apupmuieckas GyHKyumy

1. M306pasuts 5cku3 rpaduka GpyHkuuu Y = X

a) Vka3ath 00J1aCTh ONPECICHIUS 1 MHOKECTBO 3HAYCHUH (DYHKIIHH.
b) BbIsicHUTB, Ha KaKUX MIPOMEXYTKaX (DyHKIHS yObIBaeT.

C) CpaBHuth uncna Y = (3, 2)_5 u.y= (3\/5)5 .

2. Haiitn ¢pyHKIMIO, 00paTHYIO (QYHKITUH y= ~2X ‘|‘1; yKa3aTh €€ 00JacTh onpeecHus U
MHOKECTBO 3HAYCHHUII.
3. Kakas ¢pyHKIus SBIsSETCS BO3pACTAONIICH?

5 y=02
p V=3
5\
)
g V=2
4. Haiinure o0nacth 3HaUeHUS QyHKIUH ) = 3" —6.
L (o)
b) (0;+oo)
0 [— 6;+oo)
) (— 6;+oo)

5. Omnpexnenute HauOOJIbIIIEE U3 YUCEN.
B
a) 4
4}1
b (3
g 1
8
d 4

. 4 5. -8 1. o (2) 0, (3)
6. Cpapawmre yncna: a) 5,6~ u5,67>; 0) (1 7) ul; B) (3) u(z) :

. . 1
7. Haiigute KOOpAMHATHI TOUEK MepeceueHus rpadukoB GyHKIUN y = 4* ny = "

8. CpaBuuts log;31u log;30,9.
9. Cpasuurts ¢ Hynem uucio log, ;3.

Ipakmuueckas paboma Nel0 « Tpueonomempuueckue QyHKyuu»

1.  Haiitu obnacts onpeneneHusi QyHKIIHH:



Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4

2X -
y=sinx+tgx ¥ = ¥V =+/COSX y =+/SINX

2sin x-1
y=2sin*X y=SiNX+X , _ 2, 1+C08X j=0sx~1
2

2. Haiitu MHOXeCTBO 3HaYCHHUN (YHKINU:

y=1—25inx y:3_25|nXy:2cosx+5y:38|nx+4
y=1-2sin*x y=2c0s"x -1 y =3-2sin*X y = 2¢08" X +5

3. BoIsICHUTB, SIBISETCS JIM TaHHAs! PYHKINS YETHOW WIIM HEYETHOM:
y=sinx—x’ y=x>-sinx y=(1-cos’x) y =sin’x

1-cosx

1+cosx

y=Xx" 408X ¥ =C0S7X y =2c08*X+5y =

4. Tloctpoiite rpaduk GyHKINU:
y=3-2cosx Y =SINX+1y=2sinx+1y=3C0sX -2

YPaBHeHI/lﬂ U HEPABCHCTBA

Ipakmuueckas paboma Nell. «Uppayuonanvhvle ypasnenus»

Pemuts ypaBaenue (1—12).

1.4 Vx+3 =5- x. 2. [4]V1-x=x+1.

3.4 Vx+11=x-1. 4.[A JVx2 + x+4=4.
5.6] V2x+1-Vx = 1. 6.65]Vs—x—V5+x=2.
7.5l Vx-2+Jx+6 = 4. 8.[6] V2x+5—-JVx+6=1.
9.5 V15- x +V3- x = 6.

10.[61 Vbx -3 - /2x—1=.3x - 2.

IIpakmuueckas paboma Ne 12 «Iloxkazamenvhvle ypasHenus u HepageHCmMaay

1. VYkazarb MPOMEKYTOK, KOTOPOMY MIPUHAJJIEKUAT KOpPEHB YpaBHEHUS
0,4x-2
1 il

— =125

25
g m472]
b) = 2;':']
) (2:4]
d) | |:|', 2]

X5 axtl
2. VkasaTh IPOMEXyTOK, KOTOPOMY MPHHAUICKHUT KOPEHb ypaBHEHHS: 3 2 -3~ =1



a [-4,-2]
%

b (-2;-1)
C [_ 1;':']
d; (1:2)

X X -2
3. VYka3artb IIPOMEKYTOK, KOTOPOMY NPUHAIJIICKHUT KOPCHb YPAaBHCHUI . 5 : 2 = O, 01

a [0;3]
)

b (-1;1)
c [3.5]
d (-2;0)
4.  Pemmte ypaBHeHue. B oTBeTE yKaKuTe MEHBINMI KOPEHD!
6X2 22
3_2 = 6875X
5.  Pemmre ypaBHeHue:

7.5 -5 =2.57

6. Pemure ypaBHeHI/Ie:
1 x—1 1 X+1
2 2

7. Pemure ypaBHeHI/Ie:

1 3-x x-1
6% —(gj +36 2 =246

8. VYkazarb IIPOMEXYTOK, KOTOpOMY IIPUHATJICIKUT KOpEHb YpaBHCHHUS.
5x+2 _X2 .5x :0
) [-25-10]
b) [— 5', 0l
c) [0;2]
g (510]
Q. Pemnre ypaBHeHue:!

32X+5 . 22X+7 + 32X+4 . 22X+4 — O

10. Pemmre ypaBHeHue:

3% -2.3"-3=0

Ipakmuueckas paboma Ne 13«Jlocapugpmuueckue ypagneHuss u HepageHcmea»

Pemnre ypaBHeHus:



2. log,x+log, 9=3
3. 2log, x* =log: x+3

logs logs x

4 X 0% :Elog514

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

Ig(x* —3x)—|gx4—_)(3:0

~

|ng— Iog4 y=0
log,+log, y=1

Pewnts cucreMy ypaBHEHUN: {

Ipaxmuueckas paboma Ne 14. «IIpocmetiwiue mpuzoHomempudeckue YpasHeHus

1. Beruuciure:

J2

arccos “=.  arccos ( 21 ] 2 arccos 1 + 3 arccosO.

arcsin(-1). saresin ( _g] . g aresin 0.

2. Pemmute ypaBHEHHE:
1 1
cos x=0,7; cosg =0; 2cos2x =+/2; gcosz =3

*1S

sin x =0,35; sing =1; 2sin3x = —1; %sing =

tgx=5; tgdx=1; tg>=—3.
3

Ipaxmuueckas paboma Ne 15. « O0HopoOHbie VpasHeHUsY
Pemme onHOpOaHOE YpaBHEHHE:

2cosx— 2=0

tg2x +1=0

2C0s°X — 3cosx +1 =0

35in?X + sinx cosx — 2 cos?x = 0
sinx—cosx=0

sin’x — 3cos®x + 2sinxcosx = 0

ok wnhE

IIpakmuueckas paboma Ne 16. «Pemienne ypaBHEHUH pa3ioKEHUEM Ha MHOXHUTEITH)

1. [IpuBeante ypaBHEHHE K KBaAPATHOMY OTHOCHUTEIBHO OJTHON M3 TPUTOHOMETPHUIECKUX
(GYHKUMN ¥ HAWTH €ro KOPHHU:

sin2x = 1.



2sin?x + sinx - 3=0.
2sin®x + 3cosx = 0.
2. PCH_II/ITC ypaBHeHI/Ie, paSJ'IO)KI/IB Ha MHOXUTCIIN €TI0 J'ICBYIO qacCThb.

sinx —sin3x = 0.

3tg2x— J/3tgx =0.

2 cemecTp
DJIeMEHThIMATEeMATHYECKOT0 AHAJIH3a

Ilpakmuueckasn paboma Ne 17«Bviuucienue npouzgooHuIx»

1. Haiitu cootBeTcTBHE MeXay QPyHKIMEH U €€ TPOU3BOTHOM.
1. 2. 3. 4. 5. 6.
C \/; X - 12 1 1 i
sin© X 1—x2 1+ X
7. 8. 9. 10. 11. 12.
e arcsin x ax sin x 1 a*Ina
1-x?
13. 14. 15. 16. 17. 18.
Xﬂ tgXx Ig X COSX 1 arccosx
24/x
19. 20. 21. 22. 23. 24.
1 1 1+ | nx"*t |log,x |-sinx
xIn10 X
25. 26. 7. 28. 29. 30.
arcctgx | 1 0 1 arctgx 1
1+ x* cos® X X
31. 32. 33. 34. 35. 36.
COS X In x ctgx 1 ex 1
xIna x>
2.  ComocrtaBbTe QYHKIUHU €€ TPOU3BOJIHYIO.
[IpounsBoaHas
PynKums % 2x -2 cosxsinx cos(x+2)
X2+ 1
sin( X + 2)
Inx
c0OS’X
3.  Brruucnure npousBoAHYI0 QyHKIHNU:
7 5

X 6 X 7 3
=—; Yy=X; y=—:; y=1X; y=X+5b
y== Y=EXo y=a0 Y Y



y\/_y4x+3y6\/§+4y3x+T y="%
3[y2 4 4 _
=X - =X"- - . _
y ' y ’ y 3X5 ’ \'% \/_
4.  Bpraucnure npou3BOAHYIO (GYHKIIHU:
2x—3
a =
) 3-2x
4
b =T 2
) (5-2x)°
y 1
C —_——
) 5—2X
5. BBIUKCIIHTE 3HAYCHUE IPOU3BOLHON GyHKIMH Y — 2X-Inx-xX-In49 npu X =7
a 0 B r
13 15
0 7 2 7
6.  BpruucnuTe NpoU3BOIHYIO CIOKHON QPyHKIUU

y =sin’ x-log, 5x

Ipaxmuueckas paboma Ne 18 «I'eomempuueckuii u ¢huzuyeckuii CMbICI BPOU3BOOHOU»

1.  Vrnosoit koadpuimenT KacaTenbHO K rpaguKy QpyHKIHHI f(X) = 3 x3 = 2X B TouKe

¢ abcuuccoit X =1 pasen:
a) -1,

2
_2°%.
0) =23
6) 1;
1
T) 3
2.  Yriooii KO3 pHUIIEHT KacaTeabHOU K rpaduky byHKIIH
Y= 2C0S2x —SIN4X g rouxe c abcuuccoit X :% paBeH:

a) 8;
0) 2;
8) —2;
r o0
2
3. HaiiT TaHTeHC yIla HaKjJIOHa KacaTeabHoM K rpaduky dpynkuun Y = X —1 B touke

X, =3.

2
4. Jana QyHKIUSA f (X)Z 5+4x —3x°. Haiimure KOOpJAWHATHI TOUKU €€ Tpaduka, B
KOTOPOH1 yrioBoit Ko UIMEHT KacaTeIbHOH K HEMY paBeH -5.



5. K dynkmun Y =25In X+3C0s X [POBEJIEHBI KacaTebHbIe B TOYKaX ¢ abCHuccamMu

T
Xl:E

3
Hx, = i . SIBASAIOTCS U 3T KacaTeabHbIE napaJijieJIbHbIMU HpHMBIMI/I?
2

2
6. Haiizure yrom Mexmy KacaTelbHOM K rpaguky (QyHKIUH f(x): X" —2X+95 &

1

TOYKe ¢ adCLuccon Xo = 5 H OCBIO a0cIyce.

7.

HaiiTh MrHOBEHHYIO CKOpPOCTh MaTepUaibHOW TOYKH JBHXKYIIEHCS IO 3aKOHY

5(‘[): 2t% +3t° —6t —1 5 moment BpeMeHu t = 2
f (X)Z —2x3 —12x2 —23x—-8 obOpazyer ¢

8. Kacarenbnas k rpaduky QyHKIMH

IMOJIOKHUTCIIbHBIM HaIllpaBJICHUEM OCHU a6CHI/ICC yroi 450 HaﬁI{HTC KOOPpAWHATBI TOYKU KaCaHUs.

9. KacarenpHad k rpaduky (GyHKIUH y=(x—1)2x napajiesnibia ocuOx, HO HE
coBmajaet ¢ Heil. Haiiqure KOOpAMHATHI TOYKH KaCaHusI.
a 0 B r
(1_4) (1 4) ( 1_2) [1 2]
3’27 3" 27 V3 V27 V3 27

IIpakmuueckas paboma Nel9 «Hccnedosanue ghynkyuu ¢ nomowbio npou3sso0HOU».

Oyuknus y=f(x) 3amana rpadpukom. YKaxure:

a) 0051acTh ompee’eH s PyHKINH;
0) npu Kakux 3HayeHusnX X f(x)<-2;

B) IPOMEXKYTKH BO3pacCTaHUs U IPOMEXKYTKH yObIBaHUS (DYyHKIUY;

T') B KaKUX TOYKax rpaduka KacatejabHbIe K HEMY MapajlieIbHbI OCH a0CITUCC;
1) HAUOOJIbITICe ¥ HAUMEHBIIICE 3HAYCHUS (YHKITHH.

2.

il

[ ]y}

/

B

e Y

I
¥

1t

[Toctpoiite rpaduku GyHKINH
y:4/ x-X.

y=x3+6x2+9x ;

TIpakmuueckas paboma Ne 20 «l[locmpoenue epaduxos hyuxyuily

3
Jana pynkmus y = f(x) = x? —x%2—3x+4.

1) Tloctpoiite rpadux Gpyukmnuu y = f(X).

2) Ckoiabko KopHei umeet ypaBuenue f(X) = a, ae [—5 ;5 2]

3) Tocrpoiite rpaduk ¢pyaxmun y = - f(X).




Ilpakmuueckas paboma Ne 21« Bviuucnenue unmezpanosy

1 9
T
4x-1 cos“3x

8 / e
I(x15 —%+7«/x4 —%/3 )dx; dex;f dx
X

o Xx+1 1x(1+Inx)

[ +2 U3 “ax; ¢

i +e3x+6)dx;
X

4
i CoSX 4| 5% gy
3 —sin® x

IIpakmuyeckasa paboma Ne 22«Bviuucnenue niowaoeii ¢ nOMOWbIO UHMESPALO8»

Haiinure momans GUrypsl, OrpaHUMYCHHON JTUHUSMU.

y=x"+2; y=4-X
y=-X—4x; y=X+4
y=—X—4x; y=X+4
y=Xx"—4x, y=-x

o L e

y=x"+2, y=6x-x

CraTHCTHKA M TeopHs BEPOSITHOCTEH, KOMOMHATOPUKA

Ipaxmuueckasn paboma Ne 23«Ilepecmanosku, pasmeweHus u COYeMaHUs» »
Buibepume 00un u3 6apuaHmos omeema u 3aHecume €20 6 NUCHOK C pe3ylbmamami.
1.CoyeTanusaMH HA3bIBAIOTCS TaKUe COCAUHEHHSI, KOTOPbIC COCTOHAT H3:
1)OgEEX ¥ TeX K& N 3IeMEHTOB H OTIMYAOTCS JAPYr OT Apyra TOIBKO MHOPSIKOM HX
pacnonox(emm.
2) N 2JIEMEHTOB, B3SITHIX HX JAaHHBIX M pa3IMYHBIX 3JIEMEHTOB, B KOTOPBIC OTJIMYArOTCA Ipyr OT
apyra b0 caMuMH JJICMCHTAaMH, mbo IIOPAOKOM HX paCHOJIO)I(CHHSI.
3) N 3JIEMEHTOB, B3AThIX U3 NAaHHBIX M PasIA9HbIX 3JIEMEHTOB, U KOTOPBIC OTJINYIAarOTCA Opyr OT
IpyTa o KpaiiHel Mepe OIHUM 3JIEMEHTOM.
2.PazMemenust 0003HAYAIOTCS:

1) Py 2)Cn 3) Am
3.KoH4ecTBO NepecTaHOBOK HAXOAUTCSH 10 (hopmy.ie:
m! ' m!
D (m-n)in! 2)n! 3) (m-n)!

4.C2,C Cg— 3TO:

1)BuroMuansHbIe K03GGHIHAEHTEL.

2)Tabnuna 3HaYeHHH OHHOMHATBHBIX K03 QUIUEHTOB.
3)®opmyna IS pa3fioKEHUS CTEIIEHU ABYYWIEHA.

Tpakmuueckas paboma Ne24«Beposmuocmb»

1. Cxonpkumu croco0aMu MOKHO BBIOpaTh B TpyIIE U3 25 CTYIEHTOB TPEX YEIOBEK Ha
TFOPOACKYIO0 MaTEMaTHYECKYI0 OJIMMITHaay?

2. Cpenun 12 xonecHbIX map, 2 mapsl u3HomeHbl. Cioy4aiiHbIM oOpa3oMm BwIOHMparoTcs 4
KoJIeCHbIE Mapbl. HaliTH BepoATHOCTB TOTO, YTO CpeAn BEIOPAHHBIX HE MEHEE 3 HEM3HOLICHHBIX.



3. B rtexmmueckoil maboparopum wuMeeTcs 6 THPPOBBIX W 4 aHAJIOTOBBIX MpHOOpA.
BepositHocTh ommOKku u3mepenus st mudpoBoro npudopa pasua 0,95, ana ananoroso - 0,8.
W3mepeHune mMpoBOIUTCS CIIy4ailHO BBIOpaHHBIM MpuOOpoM. HailTu BeposSTHOCTH OMIMOOYHOTO
U3MEpPEHUs.

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE.

Hpaxmuueckas paboma Ne25 «llapannenvrnocms npamvix U NIOCKOCHEN»

1. Yepes konen A otpe3ka AB nposeznena miaockocts. Yepes konen B u Touky C aToro orpeska
IIPOBEJEHBI NTapaJUIEIIbHBIE MIPSIMBIE, IIEpeceKarolue IocKocTh B Toukax B1 u Cl. Haitnure
mny orpeska BB1, ecniu CC1 =15 cm, AC: BC=2:3.

2. Yepes koH1bl oTpe3ka AB u ero cepenrny M npoBeieHbl TapajlleIbHbIE IPSIMBIE,
MepeCceKaroIINe HEKOTOPYIO TIIOCKOCTh B Toukax Al, Bl u M1. Haiigute nnuny orpeska MM,
eciu oTpe3ok AB He nepecekaet miockocts 1 AA1 =5Mm, BBl =7 m.

Ilpakmuueckas paboma Ne 26 «Ilocmpoenue ceuenuii»

1.  Tloctpouth ceuyeHuwe TeTpadapa, mpoxojsuiee uepe3d Touku K, L u M, nexammux B
IUIOCKOCTSIX TPaHei.
2. Ha pebpax AB u AD mupamuast MABCD 3ananbsl cOOTBETCTBEHHO TOUKH P u Q —

cepenuHbl 3TUX pedep, a Touka R nexutr Ha pedbpe MC . IlocTpouTh ceueHue nupamuibl
IJIOCKOCTBIO, Tpoxoasien yepe3 Touku P, Q u R.

3. [TocTpouts ceuenue Terpadapa ABCD minockoctsio, mpoxoasme yepe3 Touku K, L u
N, kotopsle jexaT Ha ero pebpax. (IIpu sToM mocTpoeHue AOIKHO NPOXOIUTH «BHYTPH
MHOTOTPaHHUKA»)

IIpakmuueckas paboma Ne27 «IlepnenOukyisaprocms Npamvix u NAOCKOCMeE)
1.Touka O — ieHTp KBagpaTa co cTopoHoi 4 cM; OS — 0Tpe30K, MEePINEeHAUKYISIPHBIN K
MJIOCKOCTH KBajipaTa v paBHbIN 2 cM. HailTu paccrosiHue OT TOYKH S 10 TOUKH A.
2. Haknonnas AB nepecekaet miaockocTs P B Touke C; KOHIIBI €r0 OTCTOST OT INIOCKOCTH Ha
pacctosHuu 5 cM u 3 cM, AC=7 cm, CB=4 cm. Haligure juinHy npoeKuy HaKJIOHHOW Ha
TIOCKOCTBIO.
3. U3 ToukH K TJIOCKOCTH MTPOBEICHBI JIBE HAKJIOHHBIE. HaiinuTe MIMHBI HAKIIOHHBIX, €CJIU OJTHA
13 HUX Ha 26 cM OoJIbIlie APYTOH, a MPOSKIIMN HAKJIOHHBIX paBHBI 12 cM 1 40 cMm.
4. HaiiguTe paccTosiHUE OT cepeIuHbl oTpe3ka AB 10 miiockocTH, He nepeceKaroeil 3T0T
OTPE30K, €CJIM pacCTOsTHUE OT To4ueK A U B 10 miiockocTu paBHbl 3,2 cM U 5,3 CM.

MHororpaHHuKH U KpYyIJible Teja

IIpaxmuuecxas paboma Ne28 «Ilpuzmar

3aoaua 1.

Haiigute miomanbs moBepXHOCTH MPSMOM MPHU3MbI, B OCHOBAaHUU KOTOPOH JIEKHUT PoMO ¢
JUaroOHAISIMH, PaBHBIMU 25 1 60, 1 O0KOBEIM peOpOM, paBHBIM 25.

3adaua 2.

Haiinure mmomans OOKOBOM MOBEPXHOCTH MPABUIBHOMN MIECTUYTOJIBHOW MPU3MBI, CTOPOHA
OCHOBaHUs KOTOpoii paBHa 3, a Beicota — 10.



3aodaua 3.

Haiinute OokoBoe peOpo MNpaBHIBHOW YETHIPEXYTOJbHOM MPHU3MBI, €CIM CTOpPOHAa €e
OCHOBaHUs paBHa 15, a ruioaasr noBepxHOCTH paBHa 930

3aoaua 4.

OcHoBaHMEM NPSAMON TPEYroJbHOW MNPU3MBI CIYKUT HPSIMOYTOJBbHBIA TPEYroIbHUK C
katetamu 4 u 6, 6okoBoe pedpo paBHo 5. Haiinute 06beM npu3Mbl.

3adaua 5.

Haiinute mnnomans OOKOBOH IMOBEPXHOCTH NPAaBUIBHON IIECTUYTOJbHOH TMPHU3MBI,
OTIMCAaHHOH OKOJIO IWJIMHIPA, paanyc ocHOBaHus kKoToporo paseH 0,03, a BeicoTa paBHa 1.

3aoaua 6.
OcHoBaHMe TUPaMUJIbI — MPSIMOYTOJBHUK CO CTOpOHaMHU 6 M U 8 M, a BbICOTa MUPaMUIbl paBHA
NOJIOBHHE TMaroHanu ocHoBaHus. Halinure 00bEM nupamusl.

3aoaua 7.
B npaBunpHON yced€HHOM 4eThIpEXyronbHOM nupamuae ooséM paBeH 430 cm3, BbIcOTa paBHA
10 M u cTopoHa o1HOTO OCHOBaHUs 8§ M. OnpeIeuTe CTOPOHY JPYroro OCHOBAHMUS.

Ipaxmuueckasn paboma Ne29«Ilupamuoay

1. B mpaBHIBHOM YETHIPEXYTrOJBHOM NMHMpPaMHJE CTOPOHA OCHOBAaHMS paBHa 12 cM, a anuHa
6okoBoro pebpa 14 cMm. Onpenenure MIOMAAb AUATOHAIBHOTO CEYECHUS.

2. Onpenenute GOKOBYIO MOBEPXHOCTD MPABMIIBHOM TPEYToJIbHOM MUpaMUbl, €ciiu €€

BBICOTA PaBHA 5 cM, a anogema 4 cM.

3. BbicoTa mnpaBUIBHOW YETHIPEXYTOJbHOM yceueHHOW mnupamuabl paBHa 5 cM. CTOPOHBI
OCHOBaHUM paBHbI 2 ¢M U 6 cM. HaliguTe momans 11aroHaabHOrO CEYEHHUS.

4. CTOpOHBI OCHOBaHUI NPAaBUJILHOM TPEYroJIbHOM ycedeHHOM nupaMuel 5 am u 1 qm. bokosoe
pebpo 4 nm. Haiigure BEICOTY MMpaMH/IBL.

5. OcHoBaHME NUPAMU[BI — MPSAMOYTOJIBHUK CO CTOPOHaMU 6 M M 8 M, a BbICOTa MHpPaMHJIbI
paBHa MOJIOBUHE IMaroHainu ocHoBaHus. Haiinnte 00bEM nupamMusl.

6. B npaBmibHOM ycedEHHOM UeThIpEXYTOIBHON Mupamuie 00bEM paBeH 430 cm3, BbIcOTa paBHa
10 M 1 cropoHa ogHOrO OCHOBaHUsA 8 M. Onpeenure CTOPOHY APYroro OCHOBAHMS.

Ipaxmuyeckas paboma Ne 30 «LJununopy

1. [Tnomane GOKOBOW MOBEPXHOCTH HUJIWHApPA paBHa 45 , a aTuaMeTp OCHOBAaHHS 5.
Haitgure BBICOTY IMIMHIpA.

2. JlnrHA OKPY>KHOCTH OCHOBaHMS IWIMHApPA paBHa 1. [Imomans 60KOBOM MOBEPXHOCTH
paBHa 13. Haitaure BBICOTY HIMIIUHIpA.

3. Pannyc ocHoBaHMs nuIMHApPA paBeH 3, BhIcoTa paBHa 6. Hainure miomans 00KoBOMH
MOBEPXHOCTU UJIMHAPA, ACJIICHHYIO HA.

4, JlnuHa OKpY’KHOCTH OCHOBaHHUA IWIMHApa paBHa 3, BbicoTa paBHa 6. Hailinure
TJI01AIh OOKOBOM MOBEPXHOCTH LIUIIUHIPA.

5. [Tnomane oceBoro cedeHuss OWiIWHApa paBHa 9. Haiinmure mmomans OokoBOM

MOBEPXHOCTH IIMJIMHAPA.

6. OceBoe cedyeHue IWIMHApA — KBajapaT, JUaroHaidb KBajpaTa paBHa . Haiinute o0bEM
uuuHApa. 2 8

7. BeicoTa uiinHApa Ha 2 MeHbllIe paanyca ocHoBaHMs. OTHOIIEeHHEe 00bEMa HMIMHPA K €To
IIoa M O0KOBOM MOBEPXHOCTH paBHO 4. HaiiuTe BBICOTY HMIMHIpA.

Tpakmuueckas paboma Ne 31 «Konyey

1. Haiimute 00BEM KOHYyCa, BRICOTAa KOTOPOTo paBHa 12 M, a oOpasyromas — 15 m.



2.
KO
3.

[Tnomanp ocHOBaHUs KOHyca 16w cM2, oaHasi MOBEPXHOCTH e€ro 32w cm2. Onpenenure o0bEM
Hyca.
B yceuéHHOM KOHyCe pa3HOCTb pajilyCOB OCHOBAHMU paBHA 2 cM, BbICOTa paBHa 9 cM U ero

00BEM paBeH 42 m cM3. OnpeaenuTe MmIomaal OCHOBAHUM.

4. B paBao6eapennom tpeyroibanke ABC AB = BC = 10, AC = 12. TpeyroasHuK Bpamaercs

BOKPYT OCH, Mpoxojsiieil yepes BepuinHy B u nepnenaukynspuoit AC. Haiiautre o0béM Tena

BpaIeHUsI.

Yemuuwuii onpoc
1 cemecTp

Koopaunatsl 1 BeKTOPbI

1. Omnpenenenne BexTopa.

2. Kaxk HaiiTu KOOpIMHATHI BEKTOpa?

3. Omnpenenenye paBHLIX BEKTOPOB.

4. Onpenenenue KOJUIMHEAPHBIX BEKTOPOB.

5. Ilpu3HAK KOIIMHEAPHOCTH BEKTOPOB.

6. UYro Ha3biBaeTCs MOIyJIeM BeKTOpa?

7. Kak Haiitn Moxynb BekTOpa?

8. Kakoii BeKTOp Ha3bIBACTCS HYJIEBBIM ?

9. Kakoii BeKTOp Ha3bIBAETCA €MHUIHBIM?

10. JIpa onpenenenus ckaaspHOro IPOU3BEICHUS BEKTOPOB.

11. Yemy paBen kocuHyc yria MexILy BEKTOpamMu?

12. Tpusnak nepneH MKy ISPHOCTH BEKTOPOB
Yucsia U BbIpakeHus

1. Kakue umcia Ha3biBaloTCs HaTypalbHbIMH? Kakoe 0003HaueHHE BBEACHO JUIsI MHOXKECTBA
HaTypaJIbHbIX yucen?

2. Kakue yucna BXOASAT B MHOXKECTBO LieiblXx uncen? Kakoe 0003HaueHUE MPUHATO Ui 3TOTO
MHOecTBa?

3. Kakoe MHO)XE€CTBO Ha3bIBa€TCSI MHOXKECTBOM pPAallMOHAIBbHBIX YUCEN U KAK 3TO MHOYKECTBO
o0o3Havaercs?

4. IlepeuncnuTe OCHOBHBIE 3aKOHBI JICHCTBUN HAJl PAIIMOHATLHBIMU YHCIIAMH.

5. Kakue 0ObIKHOBEHHBIE Ap0oOH 00paIiaTcsi B KOHEUHbIE AeCITUYHbIE?

6. Kakue 0ObIKHOBEHHBIE APOOHU BHIPAYKAIOTCS TOIBKO MPHOIMIKEHHBIMH JIECITUIHBIME?

7. Kakue necsTuuHble IpoOU HA3bIBAIOTCS OECKOHEUYHBIMH MEPUOTUNIECKUMU?

8. UTo Ha3bIBaeTCs MeproI0M OECKOHEUHON NEPUOANYECKOM IECATUUHOM 1po0u?

9. Kakue nepuoanyeckue Jpody Ha3bIBAIOTCS YUCTHIMU U CMEIIAHHBIMU U KaK COKPAILIEHHO OHU
3aMuChIBAIOTCSA?

10. Kak 3anuchiBaloTCs 1iejble YKclia U KOHEUHBbIE JECATUYHBIE JPOOU B BHUJE OECKOHEUHBIX
NEPUOANYECKUX IpoOeit?

11. JlroGas nm OeckoHewHasl MepUOIMYEcKas AecATUYHas ApoOb SBISETCS PalMOHAIBHBIM
qucjiaom?

12. Kak 00paTUTh YUCTYIO MEPHUOTUIECKYIO TECATUUHYIO APOOb B OOBIKHOBEHHYIO?

13. Kak o06paTuth CMEIIaHHYIO TIEPHOAMUYECKYIO JECATUIHYIO P00 B OOBIKHOBEHHYIO?

14. Kakoe HUCKIIIOUEHUE MPEICTaBIsIET cO00i OeCKOHEUHAs IePUOANYECKas JECATUUHAS IPOOh C
nepuoom 9?

15. Kakme umcrma HaA3BIBAIOTCS HMpPpPAMOHATBHBIMM M Kak 0003HA4aeTcsi MHOMECTBO
HppalMOHAIIBHBIX YHUCeN?

16. Kakue yncia Ha3pIBAIOTCA NENCTBUTEILHBIMI U KaKOE UL HUX BBEIEHO 0003HaYeHUE?



17. Yto moHuMAaeTcs o1 aOCOMOTHOU BEIUYMHON NEUCTBUTENBLHOrO ynciia’?

OCHOBBI TPHTOHOMETPHH

Urto Ha3bIBaeTCsl €AUHUYHON OKPYKHOCTBhIO? ENMMHUYHBIM pagunycom?

Kakwne HampaBieHus TOBOPOTa €IMHUYHOTO PAINyCa H3BECTHBI?

B kakux enuHHIIaX U3MEpseTCs Yrojl OBOPOTa €IMHIUYHOTO pajuyca?

Uto Takoe yros B oauH paauan? CKOJIbKO MPUOIU3UTEIHHO IPayCcOB COACPKUT yroi B 1
paauas ?

CdhopmynupoBaTh mMpaBmia TEpeBOJa W3 TPAaTyCHOW MeEphl yria B paJHaHHYIO Mepy H
Ha000pOT.

OmnpeneneHne OCHOBHBIX TPUTOHOMETPUIECKHUX (DYHKITHI.

Uro gBnseTCS apryMEHTOM JJISl BCEX TPUTOHOMETPHUECKUX (DYHKIHIA?

OT 4ero 3aBHCUT 3HAYCHHUE TPUTOHOMETPUICCKUX (PYHKIUH

[lepeuncaure OCHOBHBIE CITOCOOBI 10KA3aTEIbCTB TPUTOHOMETPUYECKUX TOXKJIECTB

10. HaszoBure ¢dopmyiy Ui pemieHHs TPUTOHOMETPHUYECKUX ypaBHEHHMH tg x=a, Ctgx=a, CO0S

X=a, SIn X=a.
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DOYyHKIUH

Kak naiftTu koopauHaThl BEpIIUHBI TapadoIIbI?

OT yero 3aBHCUT HallpaBlieHHE BeTBEH mapalosibl?

[lepeuncnure cBOMCTBA CTENIEHHON (PYHKIIMH C HEUETHBIM [10Ka3aTEJIEM.
Uro Ha3bIBaeTcs 001aCThIO 3HaAUCHUH QyHKIMH?

Cdhopmynupyiite TeOpeMy 0 pa3ioKEeHUU KBAJAPATHOTO TPEXWICHA HA MHOXKUTEIIH.
OnuumTe anropuT™ NOCTpOeHUs rpaduKa KBaApaTUYHON (YHKINU.
[lepeuncnure cBOMCTBa CTENEHHON (PYHKIIMU C YETHBIM ITOKa3aTeJIeM.

Uro HazbIBaeTcs 001acThio onpeeneHust GpyHKiumu?

Ha3zoBuTe MHOXECTBO 3HaYCHHIA CHHYCa, KOCHHYCAa, TAHTE€HCA, KOTAaHTEHCA.
0. Ha3zoBure 3KCTpeMyMbl CHHYCa, KOCUHYCa, TAHI€HCA, KOTAaHT€HCAa.

11. Kakas ¢pyHKIMs Ha3bIBAETCS MOKA3aTEIEHON?

12. KakoBa 001acTh ONpeeIeH s TOKa3aTeIbHON (yHKITHH?

13. Kakumu cBOHCTBaMH MOXKET 007a1aTh PyHKIUS?

14. JlaiiTe onpeneneHre BO3paCTaIOIICH, yOBIBAIOIICH (PYHKITHH.

15. Ilpu xakoMm yciaoBHMHM MOKa3zaTenbHast PyHKIMS SBIIsETCS yObIBaroen?

16. CsoticTBa Jorapudmudeckoit GyHKIUU pu a > 1;

17. CsoiictBa norapudpmuueckoit pynkuuu rnpu 0 <a <l;

18. OcHoBHBIEC MpeoOpa3oBaHus rpa@uKOB JorapuhMUIEcKOn (PyHKITUH.

HBOooo~NoORWDNE

YpaBHeHusi 1 HepaBeHCTBa

Crenenu ¢ KakMMH MOKa3aTeIsIMU Bbl 3HaeTe?
[Tepeunciure CBONCTBA CTENEHEM.

Jlns Bcex 1iu mokasaTese CBOMCTBa OJJMHAKOBBI?

Kaxk Ha3piBaeTcs onepanys HaxX0XJIeHUS CTETICHEH?

Yro Takoe norapudpm?

[TepeuncirTe OCHOBHBIE CBOWCTBA JIOTapr(hMOB.

Kak Ha3piBaeTcs oneparnusi HaxoxJ1eHus JorapupmMon?
HazoBute MeTo1bI pelieHrs Moka3aTeIbHbIX YPaBHEHUI
HazoBute oTinuume cTporo u HECTPOroro HEPABEHCTB
Kaxkoe ypaBHeHME Ha3bIBA€TCs MMOKA3aTEIHHBIM?
CrniocoOsl pelieHns MoKa3aTelbHbIX YPaBHEHH?
CrniocoOnl pelieHns: NoKa3aTelbHbIX HEPABEHCTB?
CrniocoOsI pernieHus JorapuGMUIEcKuX HEPaBEHCTB U YpaBHEHHI?

CoNoOA~WNE
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11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.

9.

10.
11.

2 cemecTp
DJIeMeHTbl MATEeMAaTHYeCKOI0 aHAIU3a

UYro Ha3pIBacTCs NPUPALIEHUEM apryMeHTa?

Uro Ha3pIBaeTCs MpUpanieHneM QYHKIUU B TOUKE Xo?

Kakas ¢yHKIMs Ha3pIBaeTCsl HENPEPHIBHOM B TOuke?

B xakom ciyuae B JaHHOH TOUKE (PYHKIIHS TEPIUT pa3pbiB?

Jaiite onpeneneHre Nponu3BOIHON QYHKIIMU B TOUKE.

Kakwue cymectBytor 0003HaueHus sl TPOU3BOAHON QyHKIMK y=f(X)?

Cdhopmynupyiite He0OX0IMMOE YCIOBUE CYIIECTBOBAHUS MPOU3BOJHON (QYHKLUHU B TOUKE?

Kakyro ¢pynkumio Ha3siBaoT quddepeHnupyemMon B Touke?

Uro HazbiBaercs aAuddepeHurpoBanuem?

HazoBute mo mopsaaky Bce omepaiuu, KOTOpbIE CIeAyeT NMPOU3BECTH MPU BBIUYUCICHUU
IIPOU3BOJHOM I10 ONPEAEICHUIO

Kax naxonurcs npousBojHas cinoxxkHoil pynkuuu h(x) = g (f(x))?

Uro xapakTepusyeT MpOou3BOIHAS (PYHKIUHU B TOUKE?

VYpaBHeHHe KacaTeabHOU K rpaduky QyHKUIUU.

HazoBute reomeTprueckuii cMbICI MPOU3BOAHON (PyHKIIUH.

ChopmynupyiiTe aaroputM HCCIEIOBAHUS HENPEPHIBHON (YHKIMHM HA MOHOTOHHOCTb U
IKCTPEMYMBI.

UccnenoBanue ¢hyHKIIMM HA MOHOTOHHOCTb.

Touku skcTpeMyma QyHKIMM U UX OTBICKAHUE.

Uto Ha3wIBaeTCs IEPBOOOPA3HOI?

Kak unraercss 0CHOBHOE CBOMCTBO MEPBOOOpa3HOI?

Kax MOXHO BBIYMCIIUTH IJIOIIA/lb KPUBOJIMHENHON Tpanenuy Npy NOMOIIM HHTerpana?

Uto Takoe onpeaeseHHbIN HHTerpan?

Kaxosa ¢popmyna HeroTona-JleiiOnumna?

KakoBbI OCHOBHBIE CBOMCTBA ONIPEIEICHHOIO HMHTErpana?

Kak npoBoauTtcs 3amMmeHa NepeMEeHHON B OIIPEAEIEHHOM HHTeTpase?

KakxoBa ¢opmyisia UHTErpUpOBaHUS MO YAaCTSIM B ONpE/IeICHHOM UHTErpae?

Kak Boruncnstorcs mnomanau uryp?

Kaxk Beruncisercs npolIeHHBIN Iy Th IPU MOMOLIY ONPEAEICHHOI0 UHTErpana?

Kak Boruncisiercss 00bemM noTpeOeHHON AIeKTPOIHEPTHU?

YTo Takoe HECOOCTBEHHBIM MHTETPAI?

CraTucTHKA B TEOpUA Bep0ﬂTHOCTeﬁ, KOMﬁI/IHaTopI/IKa

Yemy paBHO KOJTMYECTBO MEPECTAHOBOK M3 NPA3IUYHBIX DJIEMEHTOB?

Uemy paBHO KOJMYECTBO pa3MEIICHWM M3 NPa3IMYHBIX SJIEMEHTOB MO MAJIEMEHTOB B
KaXIoM?

Uemy paBHO KOJUYECTBO COYETAHUHN U3 NPA3ITUUHBIX DJIEMEHTOB M0 MAJIEMEHTOB B KaX0M?
YeM pa3MmenieHus OTANYaeTCsl OT COYETAHUM?

[TepecTanoBkH OnMkKe pa3MEIICHUSM UIH COYETAHUSAM?

Yero Bcerma OobIlie U3 OJHOTO M TOTO K€ YHMCJIA DJIIEMEHTOB — COYETaHWH, pa3MEIICHUN
WM TIEPECTAHOBOK?

['enepanbHast COBOKYMMHOCTh M BBIOOPKA.

Craructuueckoe pacmpeiesieHue BHIOOPKH.

[Tonuron u rucrorpamma.

CrartucTuueckue XapakKTepUCTUKU BapUAIMOHHBIX PSIIOB.

O1eHKY TeHepabHON COBOKYITHOCTH TIO BEIOOPKE.



12. JlomonHHUTEIHHBIC XapaKTEPUCTHKH BAPUAITMOHHOTO PSIJIa.
13. TlonsiTHE O MPOBEPKE CTATUCTUYECKUX THITOTES.
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HpﬂMLIe ! IIJIOCKOCTH B IIPOCTPAHCTBE

Cdopmynupyiite mnepBble Tpu akcuoMmbl ctepeoMeTpuu. CdopmynaupyilTe U JOKKUTE
CJIEJICTBUS U3 aKCHOM

Cdhopmynupyiite onpeeseHue napauienbHbIX IPSAMON U MJIOCKOCTH.

ChopmynupyiTe U JOKAKUTE TEOPEMY, BEIPAKAIOIIYIO MPU3HAK MMAPAUICTILHOCTH TIPSIMOM 1
IJIOCKOCTH

Chopmynupyiite onpeeneHne CKpeluBaromnuXCs MPSIMBbIX.

Cdhopmynupyiite onpeesneHue napauienbHbIX MIOCKOCTEH.

CKOJIBKO TTOCKOCTEH 331al0T JIBE MEePECeKArONIUecs mpsmMble?

MHoOrorpaHHMKH U KpyrJjble TeJia

UTto Ha3bIBaCTCSI MHOTOTPAHHUKOM?

Uro HazbIBaeTCANPU3IMOIL?

UTo Ha3BIBACTCATIPIMOYTOJILHBIM TTapaJuIeTICTUIICIOM?

Kak Beruucnsiercs miomaab MoOBEPXHOCTH U 00BEM Mapaienenumneaa?
Kaxk Bpraucisiercs mioniaap NOBEPXHOCTH U 00HEM MPU3MBI?

Urto Ha3bIBaeTCSIMUPAMUION?

Kaxk Bpraucisiercst o00beM U IUIomaab TOBEPXHOCTH TUPAMHUIBI?

UTo Ha3bIBACTCSIMIUHAPOM?

Kaxk Bpraucisiercst 00beM U TUIoaab MOBEPXHOCTH IIMIIMHIpA?

HUctopust maremaTuku. MeToabl MATEMAaTHKH

1. Uctopust maTeMaTUKH.
2. MeTtoapl MaTeMaTUKHA

Yucna v BbIpaKeHHs
OrnpocHsiii gucT 1

OnpocHblii auct 1
Bomnpocsr:
1.Bunbl uyncen, kak 0003Ha4al0T MHOKECTBO 3TUX yucen?
2.Bunbl ypaBHeHH(HA3BaHUE U OO BHT)
3.Buasl npobeti(Ha3BaHuE U IPUMeED)

OnpocHbIN TUCT 2
Bomnpocsr:
1. Buapl kopHEeH(TIpuMepHI)
2. CBoiicTBa KOpHEH
3. CBoiicTBa cTeneHen
OmnpocHslii aucT 3
Bomnpocksr:
1. Onpenenenue gorapudma
2. Bune! norapudmosn
3. CroiictBa norapudmon

OCHOBBI TPHTOHOMETPHH



OmnpocHbiit uCT 4
Bomnpocksr:
1. Onpenenenye eqUHUYHON OKPYKHOCTH
2. OnpezneneHue CUHyca, KOCUHYCa, TAHT€HCA U KOTaHIeHCa
3. 3aBUCUMOCTh MEX]y CHUHYCOM, KOCUHYCOM U TAHT€HCOM

9J1eMeHTbI MATEMATHYECKOI0 aHAIH3A

OnpocHslii 1HCT 5
Bompocsr:
1. Onpenenenue Mpou3BoIHON QyHKINN
2. @opmyiia A HaXOXKAECHUS IPOU3BOIHOM uepes mpeel
3. IlpaBuita HaXOXKACHHUS TIPOU3BOTHBIX

HMHTerpaJ u ero npuMeHeHune

OnpocHslii aHCT 6
Bompocsr:
1. Onpenenenue nepBooOpa3HO PyHKINH
2. IlpaBuia UHTETPUPOBAHUS
3. ®opmyna Hetotona — JleiiOnura

CraTHCTHKA M TeopHus BEPOSITHOCTEH, KOMOMHATOPUKA

OmnpocHslii auct 7
Bomnpocsr:
1. IToHsiTHE BEPOSITHOCTH CIIy4yaliHOW BETUYHUHBI
2. Knnaccuueckoe ornpeesieHne BEpOsSTHOCTH
3. MaTtemaTnueckoe 0XXHMIaHUE U TUCTIEPCUS JUCKPETHOM CITy4yaliHOM BETMYHHBI.



Ounenounsie MaTepuaabl arrectanuuno gucuuniannell /.1 MaremaTtuka

JAndpepeHnpoBaHHbIN 3a4eT

1. Tlepeuens BompocoB k TuddepeHunpoBanHomy 3a4ety no aucuumanne I1J1.1
MaremaTuka
1.1 IlpumepHble BOIPOCHI
1. MHoecTBO, onepaluy HajJl MHOXECTBaMHU

CoNU~ WD

10.
11.
12.
13.
14.

DneMEeHTbl MaTEMaTUYECKOM JIOTUKU

CreneHs ¢ pallMOHAIBHBIM U AEHCTBUTEIbHBIM [10KA3aTEIEM

ApudmeTnueckuii KOpeHb HaTypajabHOU cTteneHu Jlorapudmsl

CaoiicTBa norapudmon OnpeneneHne CuHyca, KOCUHYCca, TAHI'€HCA YIJla U UX 3HAKU
TpuronomeTpruyeckue TOXKAECTBA

®opmyusl npuseneHus CreneHHas GyHKIM, ee cBOicTBa U rpaduk
[TokazarenbHast pyHKIMS, €e CBOMCTBA U rpaduk

Jlorapugmuueckas pyHKIUS, €e CBOUCTBA U TpauK

O61ue cBoiicTBa TpUroHOMeTprueckux GyHkuil Jlorapupmuueckue ypaBHeHUS
Jlorapugmuueckue HepaBeHCTBA

[TokazaTenbHble ypaBHEHUS

[TokazarenabHble HEPAaBEHCTBA

WppauunonanbHble ypaBHEHUS

2. TectroBbie 3a1anusA. OneHKa 110 pe3yJibTaTaM TeCTHPOBAHUS
2.1 IlpumepHsble 3a7aHus TecTa

3 1

3 13
Al. Buinonuure geificteus: 6¢7 + 4(c’) .
3 6 6 3
1) 70¢7 2) 70c’ 3) 10¢7 4) 10¢7
A2. Buuucnure: 3/0,064 - 125 .
l)‘ 0,002 2) 2 3) 54 4) 4

A3. Boryucaure: log45 + log,0,6.
1) —1 2) 2 3)3 4) 4



A4, Kakoe u3 ciefyiolMxX YHCesl BXOAMT B MHOXECTBO 3HA4YEHHI

byHKuMK p = (‘)" - 37

1) —12
AS5.
1) (—oo; =3) »

9
2) =2

[0; 5]

2) (=35 0) v (5; +o0)
A6. Peurnte HepaBeHCTBO 83 < 24x+ 15

1) (—oo; —15]

2) (—oo; 3]

A7 Ha pucyHke u3obpaxe-
Hbl rpadpuku GyHKUMA y =
U y = g(x), onpemeneHHBIX Ha
npoMexyTtke [—4; 6].
BCE 3Ha4YeHHs apryMeHTa,
KOTOPBIX BBHIMOJHACTCA HEpaBeH-

cTBO fix) = g(x).

1) [—4;
2) [—1; 6]
3) [=4; —1) v (4; 6]

=1] v [4; 6]

4) (—1; 6)

A 8 . Pelunrte ypaBHeHHe cc:-s; = 5.

D(—)'n+4nn, ne Z
2 (=D + nn, ne Z

Vkaxure

3) -3
Ix(x-3) > 0.

BEHCTBO
Peurute Hepa <13

3) (—c0; =3) v [5;

4) —4

+0co)

4) (=3; 0] v [5; +e0)

y +oa)
4} —]5 +0o0)

Ax)

oA

3)
4)

+n + 2nn, ne Z
+n + 8nn, ne Z .

2.2 CooTBeTCTBHE MEXIy OalbHONH CHUCTEMOM M CHUCTEMOW OLIEHUBAaHUS IO pe3yibTaraM
TECTUPOBAHUS yCTAaHABIMBAETCA IMOCPEJACTBOM CIEAYIOIICH TaOIUIbI:

OOBeKT [Tokazarenu oueHuBaHUA Ouenka YpoBeHb
OLICHKHU pe3yJIbTaToOB 00y4YeHHUs pe3yJIbTaTOB 00YUYEHUs
MeHee 5 6ayioB «HeynoBneTBOpUTEIILHON Husknii ypoBeHs
. 6 — 5 GayioB «Y IOBIETBOPUTEIBLHO» IToporosslii ypoBEHb
OO6yuaromuiics 8-76 >
— 7 baynos «Xopouio» [ToBbIlIEHHBIA YPOBEHB
10 — 9 GamnsioB «OT1an4HO» BplIcokuil ypoBeHb

3. OueHka oTBeTa 00y4yalomerocsi Ha BONPockl ¢ depeHHPOBAHHOIO 3a4eTa.
3.1. Onenka oTBeTa 00yJarouerocst Ha BOIpockl AU depeHpoBaHHOTO 3a4eTa

CojeprkaHue MKaJIbl OLICHUBAHUS

DneMeHThI
oueHnBaHuA | HeynoBneTBopuTenbHO| Y IOBIETBOPUTEIHHO Xopo1o OminyHO
CootsercTBHE
OTBETOB ITonnoe
3Ha4yuTEeIbHbIC He3naunTenbHbl [TonmHOE
dbopmyarpoBKa HECOOTBETCTBHE 110
MOTPEIIHOCTH € TIOrPELIHOCTU | COOTBETCTBUE
M BOIIPOCOB BCEM BOIIpOCam
(3amanuii)
CrpykTypa, [Tonnoe 3HAUUTEIBHOE HesnauntensHo | CooTBeTcTBHE




MOCIIC0BATEITHH HECOOTBETCTBUE HECOOTBETCTBHE e KPUTEPUIO MTPH
OCTb U JIOTHKA KPUTEPHUIO. KPUTEPUIO HECOOTBETCTBUE | OTBETE Ha BCE
OTBeTa. YMCHHE KPUTEPHUIO BOTIPOCHI.
YeTKO, TOHATHO,
I'PaMOTHO U
cBOOOJIHO
U3JIaraTth CBOM
MBICITH
[Tonnoe
COOTBETCTBHUE
YmMenue
YMenue JAHHOMY
YBSI3BIBATH
CBS3aTh KPUTEPHUIO.
TEOPHIO C YMmeHue cBsi3aTh YMmeHue cBsi3aTh
. . BOIIPOCHI CnocoO6HOCTH
MPAKTHKOM, TEOPHIO C IPAKTHKOW | BOMPOCHI TECOPUU H
TEOpUU U WHTETPUPOBAT
B TOM YHCJIE B paboThI HE MIPAKTUKU
MIPAKTUKH B b 3HAHUS U
obnactu MIPOSIBIISICTCSL. MIPOSIBIISIETCS PEIIKO.
OCHOBHOM MPUBIIEKATH
npodeccuoHalb
9 TIPOSIBIISICTCS. CBEJICHMS U3
HOU paboThI
pa3IMYHBIX

HayuHbIX cdep

[Ipumeuanue: uTOroBas OIEHKAa (OPMHUPYETCS KaK CpeaHsas apudMeTHuecKas pe3yJbTaToB
3JIEMEHTOB OLIEHUBAHUS.
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JK3aMeH

Ilepeyens BonpocoB k 3k3aMeny no aucuuiuiude IJI.1 MaremaTtuka
1.1 IIpumepHBIE BONIPOCHI

Ancebpa u nauana ananuza

PannonanbHble, HppalMOHAIBHBIE YUCIIA, IEHCTBUTENBHBIE YNCIIA.
Apudmernueckuii KOpeHb HaTypajabHOU cTeneHn. CBOCTBAa KOPHEHA.

CreneHn ¢ palMOHAIBHBIMA M JICUCTBUTEIBHBIMU TOKa3aTessiMu. CBOMCTBA CTENEHEH.
[IpaBuna geicTBUS CO CTEIECHIMU.

Jlorapudm uncna. CoiicTa gorapudmoB. JlecsTHUHbIC U HATYpaJIbHBIE JIOTapU(MBI.

OcHoBHoe norapupmuyeckoe ToxaecTBo. [IpaBuiia aeiictuii ¢ norapupmamu. Ilepexon
HOBOMY OCHOBAHMIO.

OO6nacTp ornpeneneHuss © MHOXKECTBO 3HaUCHUI; rpaduK QyHKINN
[Toctpoenue rpadukoB GpyHKIMNA, 3aJaHHBIX PA3IUYHBIMU CIIOCOOAMHU.
Omnpenenenue u coiicta ¢pyHkimuu. OOpatHblie GYHKINU.

Crenennast pyHKLUS, CBOHCTBA U rpaduK.

[TokazarenbHast QyHKIMSI, CBOMCTBA U IPaPUK.

Jlorapudmudeckas GyHKIHS, €€ CBOMCTBA U rpaduK.
Tpuronomerpuueckas ¢pynkuusi Y = COS X, ee CBOICTBa U TpaduK.

Tpuronomerpudeckas yukius Y = SN X | ee cpoitcta n rpaduk.

HppauroHanbHble ypaBHEHUS U OCHOBHBIE IPUEMBI UX PELLICHUS.
Pemenue noka3arenbHbIX ypaBHEHUM.

Pewenne norapudmuteckux ypasuennit suza 109, X =10g, b

Pemenune norapupMuueckux ypaBHEHH BUIa |09 XK= b.

Enunnynas okpy>kHOCTb. 110BOpOT TOYKM BOKpYr Haudaja KOOpAMHAT. PaguaHHBIM METOX
WU3MEPEHMsI YIJIOB BPAILEHUsS U CBSI3b C I'PalyCHOM MEpPOH.

Omnpenenenne cuHyca, KOCUHYCa, TAHT€HCA, KOTAHT€HCA OCTPOrO yTJa.

OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBA U €r0 NPUMEHEHHUE I BBIYMCIEHUS 3HAYCHUN
TPUTOHOMETPUUYECKUX (PYHKIIMH 110 OJHON U3 HUX.

®opMyJIbl IPUBEACHHUS.

@DopMyJIbl CI0KEHUS U BBIYMTAHUS CHHYCOB U KOCHYCOB.

@opMyIIBl yIBOCHHS.

@DopMyIIBI TOJIOBUHHOTO yTIA.

CuHyc, KOCHHYC U TaHT€HC YIJIOB X H-X.

Pemenue ypasuenus COS X = d . Apkkocunyc.

Pemenune ypaBHeHust SIN X = & . ApKCHHYC.

Pemenue ypaBuenus: tgX = a uCtgx = a.ApkraHreHc. ApKKOTaHT€HC.

[Ipoun3BogHas cTeneHHON (QyHKIINHA

[TpaBuna aquddepeHuupoBaHus

[Ipou3BoiHBIE TOKA3ATEIBHOM, JTOTrApUPMHUUECKON U TPUTOHOMETPHUUECKOMN (DyHKITHIH.
['eomeTprueckuii CMBICT IPOU3BOJIHOM.

YpaBHEeHUE KacaTeIbHOM.

Bo3spacTtanue u yobiBaHuE (YHKITHH.

DKcTpeMyMbl QYHKINH.

[TepBooOpasHas, mpaBuiIa HAXOXKICHUS IEPBOOOPA3HBIX.



37.

®opmyna Herotona-JleiiOHuna.

38. Brruncienue niomasei ¢ moMOIIbI0 HHTErPaIoB.
39. OcHOBHbIE HOHATHS KOMOMHATOPHKH.
40. Cnyuaiinsle coObiTus. BepostnocTs. Kiaccudeckoe onpeieneHie BEpOSTHOCTH.
41. TeopeMbl CIOKEHUS M YMHOKEHHS BEPOSITHOCTEA.

T'eomempusn
1. AkcuoMmsl crepeoMeTpur. B3aumMHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE.
2. IlapannenbHOCTh NPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.
3. lleprieHaUKyJIAPHOCTD MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
4. llpusHak neprneHAUKyJIIPHOCTU IPIMOM U INIOCKOCTH.
5. Teopema o Tpéx nepneHIUKyIspax.
6. VYrox Mexay npsMoil U INIOCKOCTBIO.
7. Yron MexXIy MI0CKOCTSAMHU.
8. IlonaTne MHOTOTpaHHUKA, €TO JIEMEHTHI.
9. Vkaxure BepHyI0 popMyTy A1 HAX0XKAEHUS 00bEMA MPSIMOIl IPU3MBI:

a)V =a-bgVv =azz V=5,-h
10. IlpsMoyronibHbIM napasienenue, ero CBOUCTRa.
11. CeueHnus npu3Mbl, IUIOMIA/b €€ MOBEPXHOCTH. OObEeM NMPSAMON U HAKJIOHHOHN MPU3MBI.
12. Ilupamuna, ee aneMeHTbl. OOBEM U IUIOIIAb TOBEPXHOCTH TUPAMUIBI.
13. Humunap, ero 3inemMeHThl. O0BEM H IIIONIAb TOBEPXHOCTH IIUITHHIIPA.
14. TlonsTe BekTOpa B MpocTpaHCTBe. PaBeHcTBO BekTOpoB. CllOK€HHME M BBIYUTAHUE

BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YUCIIO.
15. Kommnanaphsle BEKTOpbI. PaznoxkeHune BeKTopa 1o TpeM HEKOMILIaHAPHBIM BEKTOPAM.
16. CkansipHOE ITPOU3BEACHNE BEKTOPOB.
17. VYrioB Mexay NpSMBIMU U ITIOCKOCTSIMH.
18. JIBwxkenus. L{enTpanbHas, oceBas U 3epKaibHas cuMMeTpust. [lapaienbHbIi mepeHoc.

Ooépaszey IK3amMeHAYUOHHO20 Ounema
JlanpHeBOCTOYHBIN rOCY1apCTBEHHBIH YHUBEPCUTET MyTEH COOOIIEHUS
TIIK DK3aMeHaImoHHbIH OmneT Ne 1
10 TUCLUIUINHE
Marematuueckue u
IIJT 1. MaTtemaTnka «Y TBEpKIAIO»
€CTECTBEHHOHAYYHbIE "
S — (KOMILJICKCHBIN 2K3aMEH ) [Ipencenarens MK
11.02.06 Haceaxuna E.B.
2 cemectp, TexHudeckas SKCIUTyaTamus oHO
2022-23 yacOHbiii ro TPAHCIOPTHOTO PATHOITIEKTPOHHOTO «_» 20 T
o0opyoBaHus (110 BUJAM TPAHCIIOPTA)
KOJ1, Ha3BaHUE, MPOQUIIb/CIeHUATH3AIHS

1. Pemmre ypaBHenue 2™ +2% +2*" =28,

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

3. Pemmute ypaBHeHUE (1+ 2sin X)- (1— 3cos X) =0.




2. TecroBble 3a1aHust. OneHKa N0 pe3yJbTaTaM TeCTHPOBAHUS
2.1 TlpumepHble 3a/1aHUS TECTA:

log: 2
1. Yupoctuth BeIpaXKeHHUE: Iogs 18- IOg 3 2457

1) log ;2

2) 0

3) 4

4) —log ;2

1 X—2 1

2. Pemmts HepaBeHCTBOI(E) >§

1 (5;+oo)

2) (_00;5)

3) (—oo;l)

2) (1;+oo)

3. Vmpocruts Beipaxenue: 2 COS o cosa -1
U
1) 2C0s° —
) 2

2sin2 <
2) 5

3) 2
4) 0
4. VYxaxurte MpOMEXyTOK, KOTOPOMY NPUHAMIEKHUT KOPEHb YPABHEHMS

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

x-1
5. Haiitu o6macte onpenenenust pyHkum: Y = 1
X+

1) (—oo' —1)U[1' +oo)

2) (—o0;-1]u(L+0)
3) (oo~ (L)
4) (-11]

fa

6. YIIpOCTUTH BBIpAXKEHUE: —
a?



D

1)
2)

IN
QD
N

3)

§eN
Hé{"“

4) 4a2

7. Perunts Hepasenctso: 100, (ZX +3) > log, (X —1)
1) (L+x)
2) (0;+0)
3) (—41)
4) (—4; +oo)
8. Pacrmonoxure B MOpsKE BO3PACTAHHS BETMIHHBL A = sin20° ,b=sin 390 ,
c=sin370
1 a,b,c
2y a,C,b
3) C,a,b
4 b,c,a

2
9. CocTaBuTb ypaBHeHHE KacaTebHoi K rpaduky ¢pynkmun Y = 3X™ —2X +1prouke x =—1

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

10. B npsMOyToIBHOM IMapajuiesenue/ie ABCDA&Blcl D1 yroiu ZBClBl =55,

Haittu yron mexay npsMbIMu ClB u AAl .
1) 90°
2) 35°
3)55°
4)125°



2.2 CoOTBETCTBHE MEXKTy OAITBHON CHCTEMOH M CHCTEMOU OICHUBAHUS 110 Pe3yJIbTaTaM
TECTUPOBAHUS YCTAHABIMBACTCS MOCPEICTBOM CIEAYIONIEH TaOIHIIbL:

OOBexT [Toka3zarenu olleHUBaHUS Ouetixa VYpoBeHb
OLICHKHU pe3yJIbTaToOB O0YUYCHUs pE3yJIbTaTOB 00YUYEHHUSI
MeHee 5 6aroB «HeynoBneTBOpUTEIILHON Husknii ypoBeHs
. 6 — 5 GamioB «Y 1OBJIETBOPUTEIBLHOY IToporoBslii ypoBEeHb
OO0yuarommiics =
8 — 7 GayoB «Xopo1o» I1oBbIIICHHBINA YPOBEHB
10 — 9 GamsioB «OT1au4HO» Bpicokuil ypoBeHb

3. OneHka oTBeTa 00y4alolIerocsi Ha BONMPOCHI IK3aMeHa
3.1. OueHnka oTBeTa 00y4aromerocst Ha BONPOChl IK3aMEHa

Conep;xaHI/Ie IIKaJIbl OOCHHWBAHWA

DJIEMEHTEI
HeynosnerBopurens | Y10BIETBOPUTEID
OLIECHUBaHUA Xopomuio OTiIU4HO
HO HO
CootBeTcTBUE
OTBETOB ITonnoe Hesnauutennun
3HaunTeIbHbBIE ITonnoe
dbopMyIupoBKamM HECOOTBETCTBUE 110 bl
MOTPEUIHOCTH COOTBETCTBHUE
BOITPOCOB BCEM BOIpOCaM MOTPEITHOCTH
(3aanuii)
Crpykrypa,
IIOCJIEOBATEIIHLHOC
Tb U JIOTUKa
Hesnauutenpry | CooTBETCTBUE
oTBeTa. YMEHUE IlonHoe 3HauuTENbHOE
oe KPUTEPUIO MIPU
YeTKO, ITIOHSITHO, HECOOTBETCTBUE HECOOTBETCTBUE
HECOOTBETCTBU | OTBETE HA BCE
TPaMOTHO U KPUTEPHIO. KPUTEPHIO
€ KpUTEPHIO BOITPOCHI.
CcBOOOIHO
Hn3J1araTb CBOU
MBICIIA
HNwmerot mecTo
CYILIECTBEHHbIE HNmerot Mecto
MIyIEHUS HECYIIIECTBEHH
3HaHue yy y IlonHoe
ITomHoe HEe3HAHUE (He3HaHME bI€ YIYIIEHUS U
HOPMATHBHBIX, N . COOTBETCTBUE
HOPMaTHUBHOM 1 OOJIBIIIEN YaCTH U3 HE3HAHUE
MPaBOBBIX N JTAHHOMY
MpaBoBOM 6a3bl U JIOKyMEHTOB U OTJEIBLHBIX
JIOKYMEHTOB U " N KPUTEPHIO
. CrieIUaIbHON CHELMAaTIbHON (EIMHUYHBIX)
crenuaIbHON OTBETOB Ha BCE
JUTEPaATyPHI JTUTEPATYPHI 110 paboT u3 uncna
JTUTEPATYPBI N BOITPOCHI.
Ha3BaHUIO, 00s3aTENLHON
COJIEPKAHUIO U TUTEPATYPHI.
T.J.).
IlonHoe
COOTBETCTBUE
VYMmenne
YMenue JAHHOMY
YBSI3bIBATh
VYMeHue cBI3aTh CBS3aTh KPUTEPHIO.
TEOPHIO C YMeHue cBsizaTh
o BOIIPOCHI TEOPUHU U BOIIPOCHI Croco6GHOCTE
MPAKTUKOM, TEOPHIO C
o MIPaKTUKH TEOPHH H WHTETPUPOBATH
B TOM YHCJIE B MIPAKTUKOHN pabOTHI
MIPOSIBIISIETCS MPAKTUKHU B 3HAHUS U
oOactu HE TPOSIBISETCS.
penxo. OCHOBHOM MIPUBJICKATh
pohecCHOHABHO
. MIPOSIBISETCSL. CBEICHUS U3
it paGoThI
Pa3ITUYHBIX

Hay4HBIX cdep




KauecTtBo oTBETOB
Ha
JIOTIOJIHUTEIIbHBIE
BOIIPOCHI

Ha Bce
JIOTIOJIHUTEIIHLHBIC
BOIIPOCHI
MIPENoAaBaTEIS
JOaHBbI HeBepHBIC

OTBETEIL.

OTtBeTHI HA
OO0JIBLIYIO YaCTh
JIOTIOJTHUTEIHHBIX
BOIIPOCOB
npernoiaBaTens
JaHBI HEBEPHO.

1. lanbl
HETOJTHBIC
OTBETHI Ha

JIOTIOJTHUTENbH
bI€ BOTIPOCHI
MpenoiaBaTeis

2. Jlan onuH
HEBEPHBIN
OTBET Ha
JOTIOTHUTEBH
bI€ BOMPOCHI
MIPENo/1aBaTelIs

JlaHbl BEpHBIE
OTBETHI HA BCE
JOTIOJIHUTENbH

bI€ BOIIPOCHI

IIpenoaaBaTess

[Ipumeuanue: uToroBas ouneHka (opMUpYeTCs Kak cpeAHss apudMeTuueckas pe3yibTaToB
3JIEMEHTOB OLICHUBAHUS.




