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Pabouas mporpamma gucuuruinnsl [1/1.1 Martemarukapaspaborana B coorBetrcTBUr @I'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 aHajin3a, reoMeTpusi: Anredpa v Havana mMareMaTuueckoro aHaiumza. 10 - 11
KJIacChl:  y4eOHUK JUIsI0011€00pa3oBaTeNbHbIX ~ OpPraHM3aluii:0a30BbIi U yriryOJeHHBIN
ypoBenb/ILI.A. AnumoB, FO.M.Komnsirun u ap. —8-e uzn. — M.: IIpocsemenue 2020.
JI.C. ArtanacsH, B.®.byry3o0s, C.b.Kagomues, JI.C.Kucenésa, 3.1 .Ilo3usk. 'eomeTpus.10 — 11
KJacChl: y4eOHMK s 00leo0pa3oBaTeIbHBIX OpraHU3aluii: 0a30BbIi U MPOQUIbHBIN
ypoBuu/JI.C. Aranacsia, B.®. byty3oB, C.b. Kamomieru np.— 23-¢ uzn. — M.: [IpocBemienue,
2016.

Oowan xapakmepucmuka y4eoHoi OUCUYUNTIUHDBL

B cootBerctBuu ¢ mpunsaToi KoHIenmueid pa3BUTHS MaTeMaTHYeCKOro OOpa3oBaHUs B
Poccwmiickoit ®denepainnu, MareMaTHIecKoe OOpa3OBaHUE PEIIACT, B YACTHOCTH, CIICAYIOIINC
KIJIFOUCBBIC 3aa4u:

- «IPEAOCTABIATh KAKIOMY OOYYaromeMycss BO3MOXKHOCTH JIOCTHDKCHHS YPOBHS
MaTEeMaTHYeCKHUX 3HAHUM, HEOOXOIUMOTO /7S 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,  BBIJCIAIOTCS TPU  HampaBlIieHWsT 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 OOydaronmecs, KOTOpbIe
TJIAHUPYIOT 3aHUMAThCS TBOPYECKOM 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 HOBCG,Z[HCBHOﬁ JKN3HU U BO3MOXHOCTHU
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 OGIHGCTBC; BMECTC C TCM
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 TPO(EeCCHOHATBLHOW JCSITeITLHOCTIY;
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/ISYLIGHI/II/I MaTEMAaTHUuKHU 60J'II)IHOC BHUMAHUC YIIGJ'ISIGTCSI paSBI/ITI/IIO KOMMYHI/IKaTI/IBHI)IX
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 YTBEPKICHUH, (DOPMYITHUPOBKU OTPHUIIAHUMN,



a TaKke HEOOXOIMMBIX M JOCTaTOYHBIX YCIOBHI. B 3aBUCMMOCTH OT ypOBHSI NpOrpaMMbl
0oJIbllIe WM MEHbIIE BHUMaHUS YJENAeTCsl YMEHUIO paboTaTh 1O aaropuTMy, METOJaM MOUCKa
QITOPUTMa ¥ ONPEACTCHHIO  TPAaHHWIl  MPUMEHUMOCTH  ajdropuTMoB. TpeOoBanwms,
chopmynrpoBaHHble B paznene «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 4ucia. JleldicTBuTenbHble 4wuchaa. 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 Haudaja koopauHaT. CHHYC, KOCHHYC,
TAQHIe€HC, KOTAHI'€HC MPOM3BOJBHOIO yrija. 3HaKM CHHycCa, KOCHMHyca M TaHreHca. OCHOBHOE
TPUTOHOMETPUUECKOE TOXAECTBO W CJEJICTBUS W3 HEro. 3HAYEHUS TPUTOHOMETPHUUECKHX

byukuumii s yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, z pan). CuHyc, KOCHHYC H
6 4 3 2

TaHIeHC YTIOB 0 U —0.. DOpMyIIBI ClIOKEHUs, GOPMYJIbI IPUBEACHHS, (POPMYJIbI ABOHHOIO yria.
CyMMa ¥ pa3HOCTb CHHYCOB, CyMMa U Pa3HOCTb KOCUHYCOB.

ApPKKOCHHYC, apKCHHYC, apKTaHreHc uucna. IIpocreiimne TpuUroHOMeTpUYecKHe
ypaBHeHHs. Pemienue TpUroHOMETpHYECKUX ypaBHEHUH. TpuroHoMmerpudeckne QyHKIUU Y =
sinx, y = cosx, y = tgX, y = ctgx. CBoiicTBa u rpap ki TPUTOHOMETPHUYECKUX (QYHKIIHI.

[IpousBonnas. IlpowsBomnas cremenHod Qynkuuu. IlpaBuna nuddepeHpoBaHuUs.
ITpousBoHbIe aeMeHTapHbIX QyHKIMH. KacaTenbhas k rpa¢uky ¢pyHkuuu. I'eomerpudeckuii u
($u3nUeCKnil CMBICT TIPOU3BOJHOM.

Bospacranne u yObiBanue ¢(yHkiuu. Touku skcTpeMyma (MakcUMymMa U MHHHMYMA).
HccnenoBanue sieMEHTapHBIX (YHKIMH HAa TOYKH HKCTpEMyMa, HanOoJblliee W HAaUMEHbIIee
3HaueHue QyHkuuu. [locrpoenue rpadukoB GyHKIUI ¢ TOMOIIBIO TPOU3BOIHBIX.

[lepBooOpa3nas. IlpaBuna HaxoxAeHUs TepBOOOpa3HbIX. [liomane KpUBONIWHEHHON
Tpameuuu | HHTerpan. Beruncnenue wuHTErpanoB. Beuucienue momaned ¢ MOMOIIBIO
UHTETpasa.

Pemienue 3aa4 Ha ABKEHHE, HA CMECH, CIIJIaBbl M KOHIIEHTPALMIO C TIOMOIIbIO JIMHEHHBIX
¥ KBQ/IPATHBIX YPAaBHEHUH U UX CUCTEM.

T'eomempusn

Touka, npsiMasi ¥ MIOCKOCTh B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

[TapannenbHOCTh MPAMBIX, TPAMOM W IUIOCKOCTU. B3amMHOE pacnoyioK€HHE MNPSIMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE. YTON MEXIy ABYMs HOpsAMbIMU. [lapamienbHOCTh IUIOCKOCTEH.
Terpasap u napamienenunes.

[lepneHaAUKYIAPHOCTh NPSIMOM U TUIOCKOCTH. [leprneHaAnKyssp U HAKJIOHHBIE. YTOJI MEXITY
OpsIMOM M IUIOCKOCTBIO. JIByrpanHelii yron. Teopema O Tpex IepHEHIUKYIspax.



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

[lonsTe mHororpanHuka. Ilpu3sma, muomanas NOBEPXHOCTH U 00beM npusMsbl. [lupamuna,
IUIOIAb MIOBEPXHOCTH U 00beM nupamusl. [IpaBunbHast u yceueHHast nupamua. [IpaBuibHble
MHOTOTPaHHUKH.

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

[lonsitTue BekTtopa B mpoctpaHcTBe. CoKeHHME 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 MW couyeranus. bunom HreroToHa.
CoOpiTHst 1 UX KOMOWHAUU. BeposiTHOCTH COOBITHS, CIIOKEHHE BeposiTHOCTEe. HesaBucumeie
coObITHSI, yMHOXEHHE BeposiTHOCTEH. CilydaiiHble BETMYMHBI M MEphI pazopoca.

Yray0JieHHbI YPOBEHD

Aure0pa m HayaJIa aHAJIN3a

IToBrOopenue. Pemenne 3a1a4 ¢ UCIOIB30BAHUEM CBOMCTB YMCEJI U CUCTEM CUUCIICHUS,
JEIMMOCTH, 10JIEH U 4acTeH, NPOLIEHTOB, MOMyJIel yucell. PenieHue 3aad ¢ UCIOJIB30BAHUEM
CBOICTB CTENEHEW MW KOPHEW, MHOTOWICHOB, MPEOOpa3OBaHWN MHOTOWICHOB U JIPOOHO-
palMOHaIbHBIX BBIPAKEHUN. PelleHne 3a1a4d ¢ UCIOIb30BaHUEM IPalyCHON 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
331a4 C IIOMOINBIO YHUCJIOBBIX HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOH, C
IPUMEHEHHEM M300pakeHUsI YHUCIIOBBIX HPOMEXKYTKOB. PeleHue 3amad ¢ HCHOIb30BAHHEM
YUCIOBBIX (QYHKIMA M WX rpadukoB. Vcnonap3oBaHWe CBOWCTB M TpadUKOB JHHEHHBIX U

KBaJIpaTUYHBIX (YHKIMI, 0OpaTHON MPOMOPIHOHATBHOCTU U (YHKUUU y:«/§. I'paduueckoe

peleHne YpaBHEHUM M HepaBeHCTB. lcrmonb3oBaHue onepanuii HajJ MHOXKECTBAMH U
BBICKa3bIBaHUSMU. Vcmonb30BaHME HEPABEHCTB M CHCTEM HEPABEHCTB C OJHOW MEPEMEHHOW,
YUCJIOBBIX MTPOMEKYTKOB, UX OOBEIWHEHUN U TiepecedeHuil. [Ipumenenne nmpu pemeHnn 3a1aq
CBOMCTB apu(METHUECKOH U TeOMETPUYECKOW MPOTPECCHH, CYMMHUPOBaHUS OECKOHEYHOMH
CXOJIAIIEHCS TEOMETPUUECKON MPOTPECCHUU.

MHuoxxecTBa (YUCIOBBIE, reoMeTpuueckux ¢uryp). XapakTepucTUYECKOEe CBOWCTBO,
AJIEMEHT MHOXKECTBa, IyCTOe, KOHEYHOe, OeckoHeuyHoe MHOXecTBO. CrocoObl 3agaHus
MHOXkecTB [logmHOkecTBO. OTHOILIEHNS NPUHAIEKHOCTH, BKIIOUEHHUS, paBeHCcTBa. Onepanuun
Hag MHOXkectBamu. Kpyrm Diiepa. KoHeuHble W OECKOHEUYHBIC, CUYCTHBIE M HECUCTHBIC
MHO>K€ECTBA.

VictuHHBIE W JIO)KHBIE BBICKA3bIBaHUsS, ONEpAllMd HaJ BBICKA3BIBAaHUSMU. Areebpa
svickasviganui. CBA3b BBICKA3bIBAHMM € MHOXKecTBaMu. KBaHTOpBI CyILIECTBOBAaHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. OcCHOBHble Jno2uyeckue npasuna. PellleHHe JOTMYECKUX 3a7adc
WCIIOJIb30BAaHUEM KPYTOB DHJIepa, OCHOBHBIX 102UUECKUX NPABUTL.

Ymozakmouenus. OOOCHOBaHUS M JOKa3aTENbCTBO B MareMaTuke. Teopembl. Bumbl
MaTeMaTUYeCKUX YTBEpXKACHUU. Buowl Odokazamenvcms. Mamemamuueckas UHOYKYUA.
Ymeepowcoenus: obpamnoe Oannomy, HPOMUBONONONCHOE, O0OPAMHOE NPOMUBONOTIOHCHOMY
Ooannomy. IIpu3HaK U CBOMCTBO, HEOOXOIMMBIC U JIOCTATOYHBIC 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

HeueTHbIE PYHKUUU. PYHKYUU «OPOOHASI YACMb YUCIa» Y = {X} U «yenas yacmov yuciay Yy = [X]

Tpuronomerpuueckue GyHkuuu yrciaosoro aprymenra Y =C0SX, y=sinx, y=1tgXx,
y = Ctg X. CBolicTBa ¥ rpa)iKi TPUTOHOMETPUIECKUX (DYHKIIHIH.

OOpatHble TpPUTOHOMETpUYECKHE (DYHKIMHM, HMX TIJIaBHbIE 3HAYEHUsS, CBOWCTBA U
rpa¢uku. TpuroHomerpuyeckue ypaBHeHHA. OIHOPOIHBIE TPUTOHOMETPHUECKUE YpaBHEHHUS.
Pemenne  mpocreHInnX — TPUTOHOMETPUYECKMX  HepaBeHCTB.  IIpocTeiimine  cUCTEMBI
TPUTOHOMETPHUYECKUX YPAaBHEHUH.

CreneHp ¢ JeHCTBUTENBbHBIM IIOKa3aTesneM, CBoiicTBa cremeHu. Ilpocreiimme
NoKa3aTeJbHbIC ypaBHEHHs W HepaBeHCTBa. [lokazaTenbHas QpyHKIUS U €€ CBOMCTBA M rpaduk.
Yucno ¢ u pyHKIUA y=¢*.

Jlorapudm, cBoiictBa sorapupma. JlecITUYHBIA W HaATypalbHbI JIOrapugm.
[IpeoOpa3oBanue  jorapupmMuuecKux  BblpakeHHid. Jlorapupmuueckue ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuyeckas GyHKIUS U €€ CBOICTBA U Irpaduk.

CrenenHas GpyHKIMS U ee CBOMCTBa U rpaduk. UppannoHalbHbIe YpaBHEHHUS.

[lepBu4HbIE TpencTaBIEHUS O MHOXXECTBE KOMIUIEKCHBIX YHCeN. Jleiicmeus c¢
KomniekcuviMu uuciamu. Komnnexcno-conpsocennvie uucia. Mooyns u apsymenm uucia.
Tpuconomempuueckas gopma KomniekcHo2o uucia. Pewenue ypaeueHuil 6 KOMNJIEKCHbIX
yucnax.

Meton uHTEpBAIOB AJI pemieHus HepaBeHCTB. [IpeoOpazoBanus rpaduxkoB QyHKIHI:
C/IBUT, YMHOXKEHHE Ha YHUCIIO, OTPaK€HHE OTHOCHTEIbHO KOOPAMHATHBIX oceil. ['paduueckue
METOBI pEeIIeHNs] YpaBHEHUI U HEpaBeHCTB. PelieHne ypaBHEHNH W HEPAaBEHCTB, COICPIKAIIIX
HEPEMEHHYIO O] 3HAKOM MOIYJISL.

CucteMbl TOKa3aTEeNbHBIX, JIOTAPHPMHYECKHNX ¥ HPPAIMOHAIBHBIX YPaBHEHUIA.
CucreMbl MOKa3aTeIbHBIX, TOTAPHUPMUUESCKUX U UPPAIIMOHAIBHBIX HEPABEHCTB.

B3aumno oOpatubsie pyHkiun. ['paduxu B3auMHO 00paTHBIX (YHKIIHIA.

VYpaBHEHUsI, CUCTEMBI YPaBHEHHI C ITapaMeTPOM.

@opmyna bunoma Hvromona. Pewenue ypasnenuii cmeneHu eviuie 2 CneyuaibHblx
6u006. Teopema Buema, meopema be3y. [Ipusooumvie u nenpusooumvie mHo2ounenvl. OcHO8HASA
meopema  aneeopvl. Cummempuueckue MHO204YleHbl. Llenouucnennvie U yenro3HaAuHbIE
MHO20YJIeHDbL.

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

Cymmbl u psadvl, Memoovl CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCTIU.

Teopembl 0 npubnudICeHUU OelicMBUMENbHBIX YUCeT PAYUOHATbHBIMU.

MHnoorcecmea na KOOpOUHAMHOU NIOCKOCIU.

Hepaserncmeo Kowu—Byuakosckozo, nepasencmeo Hencena, nepasencmea o cpeoHux.

[Tonsatue npenena GpyHKIUM B TOuke. [lonamue npedena ¢ynkyuu 6 OeCKOHeuHOCMmu.
Acumnmomul epaguxa @ynxyuu. CpasHenue OECKOHEUHO MANbIX U OECKOHEYHO OONbULUX.
HenpepsiBHocTs Qynkuun. Ceoticmea nenpepuienvix ¢yuxyuil. Teopema Beviepuumpacca.

Huddepenmmpyemocts dynkmuu. I[lponsBoanas ¢yuknum B Touke. KacartembHas k
rpa¢puky ¢yHkuuu. ['eomerpudeckuidi W (U3NYECKHH CMBICT NPOU3BOIHON. [Ipumenenue



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

Bropas npousBoaHas, ee reOMeTpUIeCKAN M (PU3HUECKUIT CMBICI.

Touku »sKcTpemMyMa (MakCUMyMa W MHUHUMyMa). MccienoBaHue 31€MEHTapHBIX
(GYyHKIMI Ha TOYKM DSKCTpeMyMma, HauOOJbIIee W HAaWMEHbBIIEE 3HAUYEHUE C IOMOILBIO
Opou3BOHOU. [locmpoenue cpaguxos ¢hynkyuti ¢ nomowpio npousgoouvix. Ilpumenenue
npous3eoOHOU npu pewleHuu 3aoad. Haxooicoenue dKcmpemymos @YHKYU HECKONAbKUX
nepemeHHbIX.

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

Memoovl pewenus )yHKyuoHanvbHblx ypagrHeHuti u HepaseHcma.

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,
COOTHOILIEHUI B NPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemienune 3amau ¢ MCnosib30BaHUEM (PAKTOB, CBA3AHHBIX C OKPYXKHOCTSIMHU. PerneHue 3anau Ha
U3MEpEHUs] Ha IJIOCKOCTH, BBIYMCIIEHUS UIMH W IUoaneil. Pewenue 3adau ¢ nomowvio
8EKMOPO8 U KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napamienenunes, nupaMuaa, TETPasap.

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

Teopema Menenas onsa mempasdpa. IlocTpoeHre 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 mapajuIeNbHOCTH NPSAMBIX M IUIOCKOCTEN B mpocTpaHcTBe. [lapamnenbHoe
MPOEKTUPOBaHUE U N300pakenue puryp. I eomempuueckue mecma mouex 8 NPOCMpancmae.

[lepneHIuKyISIpHOCTh TNPSAMOM M MIOCKOCTH. OpTOroHAJbHOE IMPOEKTHPOBAHUE.
Haknonnslie u nmpoekuuu. Teopema o Tpex nepneHauKyaspax.

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. OOmMiA MeprneHAMKYISp JABYX
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 O08YZPAHHLIX Y2llo8
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. BrimcanHbeie u onucanHbie cdepsl. Kacarowuecs
cghepovl. Kombunayuu men epawyeHus.

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

VYpasHenue miockoctu. dopmyna paccTossHUS MEXAYy TOUYKaMHU. YpaBHEHHE CQEpBI.
Dopmyna paccmosinus om mouku 0o niockocmu. Cnocoowl 3a0anusi NPAMOU YPasHEeHUAMU.

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

[Tonsitue ob6bvema. OObeMbl MHOrorpaHHMkoB. OOBEMBI Tesl BpalleHUs. AKcuoMbl
obvema. Buvlgoo gopmyn ob6vemos npamoyz2oivHo20 napaineienuneod, NPUuMvl 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 waposoeco cnos. Ilpumenenue 06vemMos npu peuieHuu
3a0au.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH IMIMHIPA U KOHYCA.

KomOunHaim MHOTOTpaHHUKOB U TEJI BpaIICHUSI.

[Tono6ue B mpoctpanctBe. OTHOLIEHHE OOBEMOB M IUIOIAACH MOBEpPXHOCTEH
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,
HauOOJbIIEr0 U HAUMEHBIIET0 3HAU€HHUs, pa3Maxa, JAUCIEPCHUH U CTAaHAAPTHOTO OTKJIOHEHUS.
Brrancienne 4acToT W BEPOSTHOCTEW COOBITHH. BbIumcieHHe BEpOSTHOCTEH B OIBITAX C
PaBHOBO3MOXKHBIMU ~ 3JIEMEHTApHBIMU  HcXogamu.  Vcmonb3oBaHWe  KOMOWHATOPHUKH.
Brruncienne BeposSTHOCTEW HE3aBUCHUMBIX COOBITHHA. Mcmonmb3oBanue (GOpMyIIbI CIOKEHHS
BEpPOSITHOCTEH, TuarpamMmm Dijepa, 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 cyMMBsl U IPOU3BEACHUS HE3aBUCUMBIX CIIy4alHBIX BEIW4YMH. Maremarndeckoe
OXXMJIaHHE W JAHUCHEpPCHs CIyYalHOM BEJIMYMHBL. MaTemMaTH4ecKOoe OXUIAaHUE M JUCIEepPCUs
CYMMBI CIIy4alHbIX BEJTUYHH.

bunapnas ciywaiiHas  BenuuuHa, pacnpeneneHue  bepuymnu.I'eomerpuueckoe
pacrpezeneHre. bUHOMMaIBHOE pacHpelneseHue M €ro CBOUCTBA. [ unepeeomempuueckoe
pacnpeoenerueu e2o c80UCmad.

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

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 uenoBeka). [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 cinydailHeix BennuuH. [loHstHe o K0dQUIMEHTE KOPpPETSIUu.
CoBMmecTHBICE HAOMIOACHUS JABYX CIy4alWHBIX BEIUYHH. Bwulbopounwviti ko3¢ puyuenm
Koppensayuu. Jluneiinas pespeccusi.

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

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

Koouposanue. /[souunas 3anuco.

OcHosHvie nouamus meopuu epagos. [lepesvs. Jeouunoe Oepego. Cesaznocmo.
Komnonenmor ceasnocmu. Ilymu na epage. diineposvt 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 — MpakTU4YecKHe 3aHATus; 54 4 —
camocTosiTeNlbHas pabora, 6 4 — KOHCynbpTalmu;, Bo 2 cemectpe: 102 u — nekmuu, 304 —
MPAKTUYECKHE 3aHSTUS, 8 4 — KOHCYJIbTAlluH, 58 4 — camocTosTeNbHas padoTa.

IInanupyemMsble 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  MaTeMaTHKH JUIsi  Hay4YHO-TEXHHYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K MaTeMaTHKE KaK K YaCTU OOIIEeYEIOBEYECKON KyIbTYypPhl
yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MAaTEMAaTUYECKUX UIEH;

® pa3BUTHE JIOTUYECKOTO MBIIIJICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, alTOPUTMHUYECKOM
KyJIbTypbl, KPUTHYHOCTH MBIIUIEHUS Ha YypOBHE, HeoOXomuMoMm s Oynaymien
npodecCHoHaIBHOMN e TENFHOCTH, IS IPOIOJDKEHUST 00pa30BaHMsI U CaMOOOpPa30BaHMS,

® OBJIAJICHUE MATEeMAaTHYCCKUMH 3HAHUSAMH W yMEHUSMH, HEOOXOIUMBIMH B TIOBCEIHEBHOM
KU3HHM, JUIsI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAYyYHbIX JUCUUIUIMH M JUCHUILIAH
poeCCHOHANBHOTO ITUKJIA, JJIS TIOJyYeHHs oOpa30BaHMsI B 00JIACTAX, HE TPEOYIOIIMX
yTIyOJIeHHON MaTeMaTUYeCKOU MOATOTOBKH;

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

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

® TOTOBHOCTb M CHOCOOHOCTP K CaMOCTOATENBHOW TBOPYECKOM U  OTBETCTBEHHOM
JeSATEeIbHOCTH;

® TOTOBHOCTb K KOJUIGKTUBHOH paboTe, COTPYyIHHUYECTBY CO CBEPCTHUKaMH B
00pa3oBaTenbHON, OOIIECTBEHHO IMOJE3HON, Y4eOHO-HUCCIEAOBATEIbCKOM, MPOECKTHOW U
JIpYTUX BUAAX A€ATEIbHOCTH;



OTHOIICHHUE K HpO(I)eCCHOHaHBHOfI ACATCIBHOCTH KaK BO3MOXHOCTH YyYaCTUA B PCIICHUU
JIMYHBbIX, 06IH€CTB6HHI)IX, rocy1apCTBCHHBIX, O6HIeHaIII/IOHaJ'IBHI)IX np06neM;

MeETalPpEeaAMETHBIX

YMEHHE CaMOCTOATENIBHO OIPEACNATh LEeIM JEATEIbHOCTM W COCTaBIIATH  IUIAHBI
JIeSATEIIBHOCTY;

CaMOCTOATENIBHO  OCYILECTBJIATb, KOHTPOJIUPOBAaTb U KOPPEKTUPOBATH JCATECIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOJKHBIE pECypChl I JOCTHIKCHMS IIOCTABJICHHBIX LEIeH U
pean3alyi IIaHOB JEeSTEIBHOCTH;

BBIOMPATh YCHEIIHbIE CTPATErHH B PA3IMYHBIX CUTYalUsX;

YMEHUE NPOAYKTUBHO 0OLIaTbcs M B3aUMOJCHCTBOBATH B IPOIECCE COBMECTHOM
JeSATEJIbHOCTH, YYHUTHIBATh MO3UIUH JAPYTUX YYAaCTHUKOB JEATEIbHOCTH, 3(P(PEKTUBHO
pasperiaTtb KOH(QIUKTBL;

BJaJICHNEC HABBIKAMU  II03HABATENIbHOW, Y4eOHO-MCCIEIOBATEIbCKOW W MPOEKTHOU
JIeSITEIbHOCTH, HAaBbIKAMU Pa3peLIeHus Mpoosem;

CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY IOMCKY METOOB PELICHUs MPAKTHUYECKUX
3a/1a4, IPUMEHEHHUIO Pa3JIU4YHbIX METOIOB [I03HAHMUS;

TOTOBHOCTh W  CHOCOOHOCTP K CaMOCTOATENBbHOM  HMH(OPMAIIMOHHO-TIO3HABATEIBHOM
JIeSTEJIbHOCTH, BKIIIOUasi YMEHUE OPUEHTHPOBATHCS B PA3IMYHbIX MCTOYHUKAX MH(pOpManuu,
KPUTUYECKH OLIEHUWBATh U HMHTEPIPETUPOBATH HH(OPMAIMIO, MOIYYaeMYy M3 Pa3JIMYHbIX
HMCTOYHMKOB;

BJIAJICHUE SI3BIKOBBIMU CPEACTBAMM: YMEHME SICHO, JIOTHYHO M TOYHO HM3JIaraTb CBOIO TOYKY
3pEHHUs1, UCII0JIb30BATh aJICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

BJIa/ICHUE HAaBBbIKAMU TO3HABATEIbHOU pediekcun Kak OCO3HAHMS COBEPIIAEMbIX JEHCTBUM U
MBICIIUTENBHBIX IPOLECCOB, HUX pE3yJNbTaTOB M OCHOBAHWM, TPaHUI] CBOEr0 3HAaHUA U
HE3HaHUs, HOBBIX IIO3HABATEIIBHBIX 3a71a4 U CPEACTB AJI UX JOCTUKEHNUS,
LEJIeYCTPEMIICHHOCTh B TMOMCKaX M MPUHATUU pElIeHUl, cooOpa3uTeNbHOCTh U UHTYULHUS,
Pa3BUTOCTb IPOCTPAHCTBEHHBIX NIPEACTABICHUM;

CIOCOOHOCTH BOCIIPUHUMAThH KPacoTy ¥ FapMOHHUIO MHUPA;

NMPEAMETHBIX

c(OPMHUPOBAHHOCTH TPEJICTABICHUI 0 MaTeMAaTUKE KaK YaCTH MHUPOBOW KYJBbTYPHI U MECTE
MaTeMaTHUKU B COBPEMEHHOM IUBWJIN3AIMH, CIIOCO0AaX OMUCAHUS SIBICHUN peaJbHOro MUpa
Ha MaTeMaTHUYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh TMPEJCTABICHHA O MaTEeMAaTHYECKUX TOHATHSAX KaK BaKHEHIINX
MaTeMAaTHYECKUX MOJEINAX, MO3BOJLIIONIMX ONUCHIBATH M H3Yy4daThb pPA3HbIE IPOLECCH U
SIBJIICHUS,;

[IOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHUsI MATEMATUYECKUX TEOPUH;
BJIAJICHUE METOAAMH JOKa3aTeIbCTB W aJrOPUTMOB DEIICHMS, YMEHHE HX IPUMEHSATH,
IIPOBOJMTH JOKA3aTEJIBHBIE PACCYKICHHS B XO/I€ PEILICHUS 3aa4;

BIAJCHUE CTAHJAPTHBIMU IPUEMAMM pPELICHUSA PALMOHAIBHBIX U HUPPALMOHAJIbHBIX,
IIOKa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB, UX CHUCTEM;
UCIIOJIB30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM, B TOM YHCIE I IOMCKA IIyTH
pelIeHus U WUIIOCTPALMK PELICHUS YPABHEHUN U HEPABEHCTB;

c(OPMHUPOBAHHOCTb MPEJCTABICHUNA 00 OCHOBHBIX MOHATHUSAX MAaT€MaTHYECKOIO aHalu3a U
UX CBOWCTBaX, BJIQJICHUE YMEHHEM XapaKTEepPH30BaTh IMOBEACHUE (DYHKIUI, UCTIONb30BaHUE
MIOJTyYEHHBIX 3HAHUH I ONIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;

BJIAJICHAE OCHOBHBIMHU IOHATHSAMHM O IUIOCKMX M IPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX
¢urypax, uX OCHOBHBIX CBOMCTBAX;



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

® [IPUMEHEHME H3YyUEHHBIX CBOMCTB TreoMeTpuueckux ¢uryp u ¢GopMya A perieHus
reOMETPUUYECKUX 3aa4 U 337a4 C IPAKTUYECKUM COJEPIKAHUEM;

e c(opMHPOBAHHOCTh MPEACTABICHUI O MPOIECCaX U SABJIECHUSX, 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 XapaKTEPUCTUKU CIIy4alHbIX BEJIMYNH;

e BJIQJICHUE HAaBbIKAMHU HCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX NPOTrpamMM IIPH PELIEHUU
3a1a4

B pesynbrare uzyuenus yueOHOM TUCHUIUIMHBI MareMaTHKa Ha YPOBHE CPEAHEr0 OOILEero
o0Opa3oBaHuUs:

O6an}omnﬁc>1 Ha 6a30BOM YPOBHC HAYUYHUTCA:

Anzebpa u nauana ananusa

Yucna u evipasricenus

OnepupoBaTh NOHITHIMU:

— LeJ0e YHUCIIO0, JAETUMOCTb 4HCell, OOBIKHOBEHHAas JApoOb, JeciaTuyHas JApoOb,
panroHaIBLHOE YUCIIO, MPUOIMKEHHOE 3HAYCHUE YNCIIA;

— ornepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATHSMH:  Jiorapubm  4ucha,
TPUTOHOMETPHUYECKAsi OKPYKHOCTb, TpalyCHasi Mepa yIJia, BeIMUMHA yIiia, 33JaHHOTO TOYKOH Ha
TPUTOHOMETPUUECKON OKPY)KHOCTH, CHHYC, KOCHHYC, TAHT€HC U KOTaHTEHC YTJIOB, WMEIOIIUX
MPOU3BOJIBHYIO BEIMINHY;

— BBITIOJHATH apu(MeTHYeCcKue IeUCTBUS C IeBIMHU U PAllMOHAIBHBIMU YHCIaMH;

— BBHITIONTHATh HECJIOKHBIE TIPe0Opa3oBaHUsl YHCIOBBIX BBIPAXKCHHUH, COACpPKAIIUX
CTEMEeHH YHCell, IN00 KOPHH U3 YUCE, TUOO0 Torapu(Mbl YHCET;

— CpaBHUBATh PAIlMOHAIBHBIC YHCIIa MEKIY COOOMH;

— OLICHHMBAaTh M CPaBHUBATh C PAlMOHANBHBIMM YHMCIAMHU 3HAUEHUS LIENBIX CTereHei
Yrces, KOpHEH HaTypaJIbHOW CTETIEHU U3 YUCE, JOrapu(MOB YHCENT B MIPOCTHIX CIIydasx;

— OLICHHMBATh 3HAKH CHHYCa, KOCUHYCAa, TAHT€HCAa, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B moBceqHeBHOM KU3HU U NIPU U3YyUEHUU IPYTUX YICOHBIX TPEIMETOB:

— BBITIOJTHATH BBIYUCIICHUS TIPU PEIICHUH 3a]1a4 MTPAKTHUYECKOTO XapaKkTepa,

— BBITIOJHATh TPAKTHYECKUE PACUeThl C HCIIOJIB30BAHUEM IIPH  HEOOXOJAMMOCTH
CIIPaBOYHBIX MATEPUAIIOB U BBIYUCIUTEIBHBIX YCTPONCTB;

— COOTHOCHUTH PEaNTbHBbIC BEJTMYUHBI, XapaKTEPUCTHKH OOBHEKTOB OKPYIKAIOIIETO MHUpa C
UX KOHKPETHBIMU YHCIIOBBIMU 3HAYEHUSIMU;

— WCIIOJIb30BAaTh METOJIBI OKPYTJICHHS, MPHUOMKCHUS W TPHUKUAKU TIPU PEIICHUN
MPAKTHYECKHX 3aJ1a4 MOBCETHEBHOM JKU3HH.

Ypaenenus u nepasencmea

- pemiath Jorapudmuueckue ypaBHenus Buaa loga (bx + ¢) = d wm mpocreiiiue
HepaBeHcTBa Buja 10gax<d;

— pelIaTh HoKa3aTelbHble ypaBHEHHs, Buia aP d (rme d MOXHO TIPECTABUTH B BHJIE
CTEMEeHU C OCHOBAHUEM A) U IpoCTeiie HepaBeHcTBa Buaa a*<d  (rae d MOKHO MPEICTaBUTh
B BUJIC CTCTICHU C OCHOBAHUEM ),

- pelaTh upparuoHaIbHbIC YPABHCHUS;

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

X+C—



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, IpaduK (QYHKUMH, HYJIH (GYHKIHH, OPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3pacTaHHe Ha YMCIOBOM IPOMEXKYTKE, YObBIBAaHHE Ha YHCIOBOM IPOMEXYTKE, HAUOOJbIIEe U
HalMEHbIIIee 3HaueHue (PyHKIMHU Ha YUCIOBOM IIPOMEKYTKE, Nepuoaudeckas GyHKIUs, IepHOL;

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

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

- COOTHOCUTBH TpaUK{ 3JIE€MEHTApHBIX (QYHKIMHI: CTENEHHOH, JorapupMUYecKol U
MOKa3aTeNbHON (YHKIM, TPUTOHOMETPUYECKMX QYHKIHMH c (opmyraamu, KOTOPHIMU OHHU
3aJ1aHbl;

- HAXOJUTh 110 TpaduKy TPUOTMKEHHO 3HAYCHUST PYHKIINHU B 33IaHHBIX TOUKaX;

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

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

B noBceiHEBHOI JKU3HU H TTPHU U3yUEHUH JPYTUX MPEIMETOB!

- ONpeAensiTh Mo rpapuKkaM CBOICTBa peajbHBIX MPOIECCOB U 3aBHUCHUMOCTEM
(HauOonplIMe U HAMMEHBIINE 3HAYEHUs, IPOMEXKYTKU BO3PACTaHUA U YOBIBaHUS, IPOMEKYTKU
3HAKOTIOCTOSIHCTBA U T.I1.);

- HMHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYAIINH.

Inemenmovl Mamemamuiecko2o aHalu3a

- 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 3aJaud  Ha TPUMEHEHHE CBS3M MEXAy NpPOMEXKYTKaMu
MOHOTOHHOCTH U TOYKaMHU 3KCTpeMyMma (YHKUUH, C OJHOM CTOPOHBI, U MPOMEXKYTKaMHU
3HAKOMOCTOSIHCTBA U HYJISIMH ITPOU3BOIHOM 3TON (YHKIUHU — C IPYTOI.

B moBceHEBHOI JKU3HU U TTPU U3yUEHUH JPYTUX MIPEIMETOB:

- MOJIb3YACh TpaduKamMu, CpaBHHMBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIMICHUS,
YBEJIIMYEHUS M T.[I.) WIM CKOPOCTH YObIBaHHS (TMAaACHUs, CHIKEHHs, YMEHBIIEHUS U T.II.)
BEJIMYMH B PEAJIbHBIX MpOIleccax;

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

— UCIOJIb30BaTh IpaUKH peaibHBIX MPOIECCOB ISl PEIICHUS] HECTOKHBIX MPHUKIATHBIX
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, HaubobIllee ¥ HANMEHBIIIee 3HAUCHUS;



- ONEpPUPOBATH TOHATUAMHU: YACTOTAa M BEPOATHOCTH COOBITHA, CIy4ailHbII BbIOOD,
OTIBITHI C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU;
- BBIUUCIISITH BEPOSTHOCTU COOBITUI HA OCHOBE MOJCUETa YHUCIa UCXOI0B.
B noBceHEeBHOM KU3HU U IIPU U3YUYEHUH JPYTUX MIPEIMETOB!
- OLIEHUBATh M CPAaBHUBATh B INPOCTBIX CIIydasX BEPOSTHOCTH COOBITHH B peabHOMN
KU3HU;
- YUTaTh, COIOCTAaBIATh, CPAaBHUBATh, HHTEPIPETHPOBATH B IPOCTHIX CIIydasx
peanbHbIe TaHHBIE, IPEICTABICHHBIC B BUJIE TaOIUII, JHAarpaMm, rpaduKoB.
Texcmogvie 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
TEKCTOBOM M CHMBOJIBHOM 3aIMCH, CXEeM, TaOJIUI, TUarpaMM, rpapukoB, puCyHKOB;
— J1eWiCTBOBAThH 10 AITOPUTMY, COJIEPKALLEMYCS B YCIIOBUU 3a7auu;
— HCHOJb30BaTh JIOTHYECKUE PACCYKICHUS MPU PELICHUH 33/1a4U;
— pabotath ¢ U30BITOUHBIMU YCIOBUSMH, BbIOUpas U3 Bceil HHQOpMaIiK, JaHHbIE,
HE00XOIUMBIE JJIS peLICHUs 3a/1a4H;
—  OCYUIECTBJISTH HECIIOKHBIN TIepeOOp BO3MOKHBIX PEIICHHI, BBIOMPAs U3 HUX ONTUMAIbHOE
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM B YCIIOBHUH,
— aHAJIM3HUPOBATh U MHTEPIPETHUPOBATH MOIYUYCHHBIC PELICHUS B KOHTEKCTE YCIOBUS 3aauH,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAIe KOHTEKCTY;
— pelaTh 3a/a4y Ha MIPOCThIE NMPOLIEHTHI (CUCTEMBI CKUJ0K, KOMUCCHHN) U Ha BBIUNCIICHUE
CJIOKHBIX MPOLIEHTOB B Pa3IMYHBIX CXE€MaX BKJIAJIOB, KPEIUTOB U UTIOTEK.
B noeceonesnoti srcuznu u npu uzyuenuu Opyeux npeomemos:
—  pelaTh HECJIOXKHbIE MPAKTUYECKUE 3aaul, BOZHUKAIOIUE B CUTYyal[UsIX [TOBCEAHEBHON
KHU3HU.

T'eomempus

- OmnepupoBath Ha 0a30BOM YypOBHE TOHSATHSIMH: TOYKA, NpsMasi, IUIOCKOCTh B
IPOCTPAHCTBE, MApAIJIETBHOCTh U NEPICHANKYJISIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

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

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

- nenaTh (BBIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHUTYpP: BUJ
CBEpXYy, COOKY, CHH3Y;

- U3BJIE€KaTh HMHQPOPMAIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKHX  (QHTypax,
NPEeJICTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

- npUMEHATh Teopemy lludaropa mpu BBIUMCIEHUH SJIEMEHTOB CTEPEOMETPUUYECKHUX
buryp;

- pacro3HaBaTh OCHOBHBIE BU/IbI T BpallleHHUs (KOHYC, HMIMHAP, chepa u map);

- HaXOJUTh OOBEMBI U IUIOLIAN TMOBEPXHOCTEH MPOCTEHIINX MHOTOIPAaHHUKOB M Tell
BpAIIEHUs C IPIMEHEHNEM (hOPMYIL.

B noBceHEeBHO KU3HU U IPU U3YyUEHHUH JPYTUX MIPEIMETOB:

- COOTHOCHTH aOCTpakTHBIE TE€OMETPUYECKHE TOHATHUS © (AaKTBl C peaTbHBIMU
’KM3HEHHBIMU O0BEKTaMHU U CUTYalUsIMH;



- UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (UTYpP ULl PeIICHUs
TUIOBBIX 33/1a4 MPAKTUYECKOTO COJACPKAHUS;

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

- COOTHOCHUTH OOBEMBI COCYZ0B OJJMHAKOBOM (DOPMBI Pa3InYHOTO pazMepa;

OLIEHUBATh (POPMY MPABHIHLHOIO MHOTOTPAHHHUKA MOCTE CIIUIIOB, CPE30B H T.II. (ONPEEIIsATh
KOJINYECTBO BEPILUH, peOep U rpaHeil MOIy4eHHbIX MHOTOTPAHHUKOB).

Bexkmopul u koopounamut 6 npocmpancmee

- OnepupoBath Ha 0a30BOM YpOBHE TOHSTHEM JICKApTOBBI KOOPIWUHATHI 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, IlepeceueHue, 00beIMHEHHE U Pa3HOCTh MHOXKECTB, YUCIOBBIE MHOXKECTBA
Ha KOOPJMHATHOU IIPSIMOM, OTPE30K, MHTEPBAJ, OJYUHTEPBAJL, IPOMEKYTOK C BBIKOJIOTON
TOUKOM, rpaduueckoe MpeaCcTaBICHIEe MHOXKECTB Ha KOOPAMHATHOMN IMIIOCKOCTH;

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

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

— TPOBEPSTH NPUHANIECKHOCTD DJIEMEHTA MHOKECTBY;

— HaxoIMTh IepeceueHre U 00beJUHEHNE MHOXKECTB, B TOM YHCJIe MPEICTaBICHHBIX
rpaduUecKy Ha YHCIOBOM MPSIMON M HA KOOPAUHATHON TUIOCKOCTH;

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

B noseceonesHotl scusnu u npu u3ydeHuu opyux npeomemos:

— HCIIOJIB30BAaTh YUCJIOBBIE MHOXKECTBA HA KOOPIAMHATHOM IIPSIMOM 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
JEHUCTBUTENLHBIX YUCEJ, TEOMETPUYUECKasi MHTEPIPETALMS HATYpPaIbHBIX, LENbIX,
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/ISHaKI/I JCIINMOCTHU CYMMBI nu HpOI/I3BeJIGHI/IH HpI/I
BBITIOJTHEHUH BBIYMCICHUN U PEIICHUU 33]1aY;

—  BBIIIOJIHATH OprFJICHI/Ie paI_II/IOHaJIBHI:IX )58 I/IppaL[I/IOHaJIBHBIX YUCCII C 3a,Z[aHHOﬁ TOYHOCTBIO,

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

— ynOprI[O‘II/IBaTI) qucjia, 3allMCaHHBbIC B BUJIC O6BIKHOB€HH01>1 nu I[GCS[TH‘IHOﬁ I[pO6I/I, quciJia,
3aMMCaHHBIC C UCITIOIB30BAaHUEM apU(PMETHIECKOTO KBaIPATHOTO KOPHS, KOPHEH CTETICHH
Oouible 2;



Haxoauts HOJl u HOK pa3HbiMu crioco0amMu U UCTIONIBb30BaTh UX MPH PEIICHUH 33/1a4;
BBINOJIHATH BBIYUCIICHUS 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 NPU 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 CTAHJAPTHHIMU METOAAMM UX PELICHUN U IPUMEHSATH
UX MPHU pEUIeHUH 3a/1a4;

IIPUMEHSATH TeopeMy be3y K pelieHuto ypaBHeHuil;

IIPUMEHATH TeopeMy Buera [uist perieHns HEKOTOPhIX YPaBHEHUH CTEIIEHHU BBILLIE BTOPOI;
MIOHUMATh CMBICII TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCHIIBHBIX ITPEOOPA30BAHUAX
YPaBHEHMH U YMETb UX JIOKA3bIBATh;

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

HCII0JIb30BaTh METO]I MHTEPBAJIOB JUIsl pEIICHNUS HEPABEHCTB, B TOM YUCIIE JPOOHO-
paloHaIbHBIX U BKIIIOYAIONIUX B ce0s1 MppallioHaIbHbIE BBIPAKEHMUS,

pemaTh ajaredpanyeckue ypaBHEHUs] U HEPAaBEHCTBA U UX CUCTEMBI C ITapaMeTpaMu
anreOpandeckuM U rpapuyeckiuM MeToaMu;

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 TOKIECTBEHHBIE IPE0OPa30BaHUs MPH PEILICHUH YPAaBHEHUN U
CUCTEM ypaBHEHUI

B noeceonesnoti srcuznu u npu uzyyenuu Opyeux npeomemos:

COCTaBJIATh U pellaTh ypaBHEHNUs, HEPABEHCTBA, UX CUCTEMBI IIPU PEIIEHUH 3a1a4 JPYyTUxX
y4eOHBIX IPEIMETOB;

BBINOJIHATH OLEHKY MPaBIO0NOI00Us pe3yIbTaTOB, MOIY4YaeMbIX NP PEILICHUH PA3INYHbIX
YPaBHEHMIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3ajay APYTHX YUeOHBIX IPEIMETOB;
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, HHTEPIPETUPOBAThH MOJyUYEHHBIE PE3YJIbTATHI;

UCIIONIb30BAaTh NPOTPAaMMHBIE CPEJCTBA NPU PEHICHUH OTICIBHBIX KIACCOB YPaBHEHHH U
HEPaBEHCTB.

Dynkuyuu



Brnaners mOHATHAMU: 3aBUCUIMOCTD BETTMUWH, (DYHKIUS, apTyMEHT U 3HaYeHHe (YHKIINY,
00J1acTh onpeeNieHHsI U MHOXKECTBO 3HaYCHUI (YyHKINH, rpaduK 3aBUCUMOCTH, TpaduK
¢byHKUMH, HyIH GYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEXKYTKE, yObIBAHUE HA YMCIIOBOM IIPOMEKYTKE, HANOOJIbIIIEE U HAUMEHbILIEE 3HAUCHHE
(YHKIMK Ha YKCIIOBOM MPOMEXKYTKE, Tepuoandeckast QyHKIMs, Nepuol, YeTHas U HeUeTHas
(GyHKIMY; YMETh IPUMEHATh 3TH MOHATHS MPU PELICHUH 3a/1a4;

BJIAJI€Th ITIOHSTHEM CTENEHHAas (QYHKIMS; CTPOUTH €€ rpad)uk U yMeThb IPUMEHATh CBOMCTBA
CTETIeHHON (PYHKIMU P PEIICHUH 3a/1a4;

BJIAJIETh MOHATUSIMU ITOKa3aTeabHask PYHKIMS, SKCIIOHEHTA; CTPOUTh UX IPaUKU U YMETh
IIPUMEHSATh CBOICTBA NOKA3aTeIbHON (PYHKLUY NIPH PELLICHUH 3a/]a4;

BJIAJIeTh MOHATHEM JiorapupmMuueckas QyHKIHS; CTPOUTH €€ rpaduK U yMETb IPUMEHSTh
CBOMCTBA Jorapu(pMUIECKOr QyHKIINH IPU PELICHUH 33/1a4;

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

BJIQJICTh MOHATHEM 00paTHAas (YHKIMS; TPUMEHSITH 3TO MOHATHE MIPH PELICHUHU 3a/ay;
MPUMEHSATH MIPH PELICHUHU 3a7a4 CBOMCTBA (DYHKIMIA: Y4ETHOCTD, TIEPHOAMYHOCTD,
OTPaHUYEHHOCTB;

IPUMEHSATH [IPU PELICHUHU 3ajiau IpeoOpa3oBaHus rpadukoB (GyHKLIUH;

BJIAJIeTh MOHATUSAMH YUCIIOBAsI 10CIEI0BATEIBHOCTD, apU(hMETHUECKasi U FeoMeTpruIecKas
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
peanbHbIX MIPOLECCOB M 3aBUCUMOCTEH (HauOOoJIbIINE U HAMMEHbBILINE 3HAYCHMS,
MIPOMEKYTKH BO3pacTaHMsl U yObIBaHUS (QYHKIINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
aCHMIITOTHI, TOUKH Neperuda, nepuoi 1 T.11.);

HMHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYalUH;.
OTpeAEeATh 1O rpaduKkaM MPOCTENUIINE XapaKTEPUCTUKN NEPUOANUECKUX MPOIIECCOB B
OMOJIOT MM, SKOHOMUKE, MY3bIKE, PaIHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJT U T.I1.)

Dnemenmol mamemamuyuecKozo aHaIU3A

Biamets moHsTHEM OECKOHEYHO YOBIBAIOIIAS TEOMETPUUYECKAS TIPOTPECCHS K YMETh
MIPUMEHSATD €T0 MPU PEIICHUH 3a/a4;

MIPUMEHSATD JIJISl PEIICHUS 3a7a4 TEOPUIO TIPEIEIIOB;

BIAJETh HOHATUIMHU O€CKOHEUHO 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 PYHKIIMHA U YMETh IPUMEHSTh €r0 MIPH 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 MPUKJIAAHbIE 3a/1a4l U3 OUOIOTUH, (PU3UKU, XUMHUH, SKOHOMHUKH U APYTUX
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, Tpedyromue nepedopa BapuaHTOB, IPOBEPKHU YCIOBUH, BbIOOpa
ONTHMAJIbHOTO PE3YJIbTATA;

— aHAJM3HUPOBATh U UHTEPIPETHUPOBATH MOTYUYCHHbIE PELICHHS B KOHTEKCTE yCIIOBUS 3aauu,
BbIOMPATH PEIICHNUs, HE IPOTUBOpPEYAle KOHTEKCTY;

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

B noeceonesnotl sxcusnu u npu u3yueHuu 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 (POPMYIUPOBATH 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 HECJIOKHBIX CIy4asX KIacCU(PUKALMIO GUTYp 1O pa3IMyHbIM OCHOBAHUSM;

— HCCIIEe0BATh YEPTEXKH, BKIIOUass KOMOUHAIMH (HUTYD, U3BJIEKATh, HHTEPIPETUPOBATh U
1peoOpa30BbIBaTh HH(OPMALIMIO, IPEICTABICHHYIO HAa YepTekKax;

— peuaTh 3aa4u FeOMETPUUYECKOTO COIEPKAHNS, B TOM YHUCIIE B CUTYaLlUsX, KOI/1a aITOPUTM
pELICHUs HE CIIEYET IBHO U3 YCJIOBHSI, BHIIOIHATh HEOOXOAMMBIE JJISl PELIECHUS 3a7aun
JIONIOJTHUTENbHBIE TOCTPOEHUS, CCIIE0BAaTh BOZMOXKHOCTh IPUMEHEHHUS TEOpEM U (popmMyi1
JUIsl peIlieHus 3a/1a4;

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

— BJIQJETh NOHATUSAMHU CTEPEOMETPHH: NIPU3Ma, MAPAUIECIICIIAIIE, TUPaAMUAA, TETPAdIP;

— HMEeTh NPEJICTaBIEHUs 00 aKCHOMAaxX CTEPEOMETPUHU U CIEICTBUAX 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 CKPEILNBAIOIINXCS NPSMBIX B IPOCTPAHCTBE U YMETh HAXOAUTh
YIOJI ¥ pacCTOSIHUE MEKy HUMH;

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

— yMEeTb IPUMEHSATH NapajuieIbHOE MPOSKTUPOBAHME JJIsl H300paxeHus Quryp;

— YMETb IPUMEHATH NEPNEHIUKYISIPHOCTH PSMON U IUNIOCKOCTH NIPH PELICHUH 3a]1a4;

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

— BIJQJIETh HOHATHSMHU PACCTOSHUE MEXIY pUIypamMH B IPOCTPAHCTBE, OOLIMI MepIeHAUKY ISP
JBYX CKPEIIMBAIOIIUXCS NPSMBIX U YMETh IPUMEHATDH UX NIPU PELICHUH 3a/1a4;

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

— BJIAJETh NOHATUSMHU ABYTPAHHBIN YO, yTOJI MEXAY INIOCKOCTSIMU, IEPIEHIUKYISIPHbIE
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 IPU pEelIeHUN
3azay;

— BJaJeTh NOHATUSAMU MUPAMUJIA, BUIBI MTUPAMUJ, SJIIEMEHTHI IPaBUILHON MUPAMU/IbI U YMETh
MIPUMEHSATh UX TIPU PELICHUU 3a]1a4;

— HMETb NPEJCTaBICHUE O TeopemMe Djiepa,MpaBHUIIbHBIX MHOTOTPAaHHUKAX;

— BIIQJETh MOHATHEM IUIOMIAIN TTOBEPXHOCTEH MHOTOIPAHHUKOB ¥ YMETh MPUMEHSITH €T0 TPH
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 MHOTOIPAHHUKOB, TeJl BpallleHUs U IPUMEHSAThH 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 NMPEACTaBIECHUE O TUIOMIAIU CHEPHI U YMETh MPUMEHSTH €0 MPHU PELICHUH 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 MTOJAO0HBIX (DUTYD.

B nogceonesHoll scuznu u npu uzyueHuu Opyux npeomemos:

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

pelieHusl 3aay MpakTUYECKOro XapakTepa W 3a/ady W3 CMEXKHBIX JUCUUIUIMH, UCCIEI0BATH

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 MEXKLy TOUKaMH, YpaBHEHHE
cdepsl pH pelIeHnH 3aay;

— 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

— Hcnonp30BaTh OCHOBHBIE METOABI JOKA3aTEIbCTBA, IPOBOANUTE JI0OKA3aTEILCTBO U BBIIOIHATH
OIIPOBEPIKEHHE;

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

— Ha OCHOBE MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE XapaKTepH30BaTh KPacoTy U
COBEPILEHCTBO OKPY’KAIOLIEr0 MUPa U MMPOU3BEICHUN UCKYCCTBA;

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

— TIOJB30BAThCS NPUKIAJAHBIMU IIPOrpaMMaMH M MPOrPaMMaMHi CUMBOJIBHBIX BBIYMCICHUN IS
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 yTIJIa, 33JaHHOI0 TOYKOW Ha
TPUTOHOMETPUUECKON OKPY>KHOCTH, CHHYC, KOCHHYC, TAHI€HC U KOTaHT€HC YIJIOB, MMEIOLIUX
IIPOU3BOJIBHYIO BEJIUYMHY;

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

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

— CpaBHMBATh pallMOHAJIbHbIC YHCIIA MEXKIY COOOM;

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

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

B noBceaHeBHOM KU3HU U IPU U3YUEHUU IPYTUX YUEOHBIX MPEIMETOB:

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

— BBIIIOJHATh IPAaKTHMYECKHUE 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 OKPYIJIEHHS, NPUOIMKEHUS W NPUKUAKU TpU  PELICHUU
[IPAKTUYECKUX 3a/1a4 NIOBCEAHEBHOM KU3HU.

Ypasnenusn u nepasencmea

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

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

- HCII0JIb30BaTh METOJ MHTEPBAJIOB Ul PEILICHUSI HEPABEHCTB;

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

- BBITIOJHATh OTOOP KOpHEW ypaBHEHHM WM pELICHUI HEPaBEHCTB B COOTBETCTBHUH C
JIOTIOJTHUTEIbHBIMHU YCIOBUSMHU U OTPAaHUYECHUSMH.

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX PEIMETOB:

- COCTABJISITh U PEIIAaTh YPABHEHMS, CUCTEMBl YPaBHEHUI U HEPABEHCTBA IPU PELICHUU
3ajjay APYrux y4eOHBIX NPEIMETOB;

- HCIIONIB30BaTh YPaBHEHUs M HEPABEHCTBA JUI IIOCTPOEHUS U HCCIEJOBaHUSA
MIPOCTEUIINX MATEMAaTUYECKUX MOJIENIEH PEAJIbHBIX CUTYAlMK WM IPUKJIAIHBIX 33]1a4;

YMETb HHTEPIPETUPOBATH IIOJYYECHHBIH IIPU DPEIICHUM YPAaBHEHMs, HEPABEHCTBA WU
CUCTEMBI pe3yJIbTaT, OLIEHUBATh €0 MPaBIONoA00Ne B KOHTEKCTE 3a/IaHHOM pealbHON CUTyallun
VI IIPUKIJIAHOM 3a/1a4yu.

Dynkyuu

- OmnepupoBaTh MOHATHUSAMH: 3aBHCUMOCTh BEJIMYMH, (PYHKIHUS, aprTyMEHT U 3HAUYCHUE
byHKIMM, 00NacTh ONpeNelIeHUsT ¥ MHOXKECTBO 3HAUEHMHM (QYHKIHMH, Tpa@HUK 3aBUCHUMOCTH,
rpaduk GYHKUUHU, HYJIH QYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, BO3pACTaHHE HAa YHCIOBOM
IPOMEXKYTKe, YObIBaHME Ha YHCIOBOM IPOMEXYTKE, HauOoOJblllee M HAaUMEHbIIEE 3HAYCHHE
(GYHKIMH Ha YUCIOBOM IPOMEXYTKE, MEepHOANYEecKass (YHKLUS, NMEPHOM, YeTHAs M HEUYeTHas
byHKINH,

- OINEepUPOBATH MOHATUSAMU: CTEINEHHAs, Jorapumuyeckas U nokasareiabHas GyHKINH,
TPUTOHOMETpHUUYECKHE (DYHKINH;

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



- CTPOUTH Tpa(pUKH N3YUEHHBIX (PYHKIIHUI;

- ONMHUCHIBaTh O TpaduKy M B MPOCTEHIINX ciaydasx 1o (opmyie MOBEACHUE U
cBoMcTBa (PYHKIMH, HAXOAUTH 10 TpaduKy (PYHKIIMH HAMOOJBIITNE M HAMMEHBIITHE 3HAYCHNS,

— CTpOUTHh OCKHM3 rpaduka GYHKIUH, YAOBIETBOPSIONIEH NpPUBEIECHHOMY Ha0Opy
yCIOBHA (IPOMEKYTKH BO3pacTaHus/yObIBaHUS, 3HAU€HUE (YHKLIUHU B 3aJaHHON TOYKE, TOUKH
9KCTPEMYMOB, HYJIH QYHKIIUH U T.11.);

- pelmars ypaBHEHMs, IPOCTEHIIME CHCTEMbl YpPaBHEHUH, MWCIONb3Yysl 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 ¥ HAUMEHBIINE 3HAYCHMS,
NPOMEXYTKH BO3paCTaHUs U yObIBaHUS (DYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOW ITPAKTUUECKOW CUTYaLlUH;

-OIpenesaTh N0 rpadukamM MNpOCTEHIINE XapaKTEPUCTUKHU IMEPUOJUYECKHX IPOLIECCOB B
610JI0THH, SKOHOMUKE, My3bIKE, PAIUOCBS3H U JIp. (aMILTUTYAa, IEPUO U T.I1.)

dnemenmol mamemMamuyecKko2o0 aHanu3a

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

- BBIUUCIIAT  NPOM3BOJHYK)  OJHOWIEHA, MHOIOWIEHa, KBaJpaTHOIO  KOpHJ,
IPOM3BOJIHYIO CyMMBbI (DyHKIIHIA;

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

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

B noBceaHeBHOM KU3HU U NIPU U3YUEHUU IPYTUX YUEOHBIX PEIMETOB:

- pemarh MpUKIaJHble 3aJa4yd U3 OHOJOruH, (PU3UKH, XUMHUU, SKOHOMUKH U JPYTHX
IPEMETOB, CBA3aHHBIE C UCCIIEOBAHUEM XapaKTEPUCTHK 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 OMUCATEILHBIMH XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpennee apudmeTrHdecKoe, MeInana, HanooJIbIlee U HauMEHbIIee 3HAUYCHNUS,

- OTICpUPOBATh TOHATHUSMHU: YaCTOTAa M BEPOSTHOCTh COOBITHS, CIyYalHBIA BBIOOD,
OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU;

- BBIYUCIISITH BEPOSITHOCTUA COOBITUM HA OCHOBE MOJICYETA YHCIIA UCXOJIOB.

B noBcenHEeBHOM XU3HU U TIPU U3YUYECHUU JPYTUX MPEIMETOB:

- BBIYUCIISITH WJIH OIIEHUBATh BEPOSTHOCTH COOBITHI B PeaIbHOM KU3HH,

- BBIOMpATH MOJIXOASIINE METOIBI IPEICTABICHHS U 00paOOTKU JaHHBIX;

YMETh PellIaTh HECJOKHBIE 3aJ]a4i Ha MIPUMEHEHUE 3aKOHa OOJIBIIUX YHUCENl B COIMOJIOTUH,
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 PELIEHUS 3aJjaul, pacCMaTpUBas Pa3InuHble METOIbI;

— CTPOUTb MOJIENb PELICHUS 3aJa4H, IPOBOAUTH J10KA3aTEIIbHbIE PACCYKACHUS;

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



— aHaJIM3MPOBATH M UHTEPIIPETUPOBATH PE3YyJIbTAThl B KOHTEKCTE YCIOBHUS 3a7auH, BEIOUPATh
peleHusl, He MPOTUBOPEYAIINe KOHTEKCTY;

— TEepPEeBOAMTH MPH PEUICHUH 33a1a4 HHPOPMAIIHIO U3 OJHON (OPMBI B IPYTYIO, UCTIONB3Y S
IIpU HEOOXOIMMOCTH CXEMBbI, TAOIHIIbI, IpauKu, TUarpaMMsl;

B noseceonesHoll scusHu U npu u3yHeHuu Opyeux npeomMemos:

— 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) IUIOCKUE YEPTEXU U3 PUCYHKOB OOBEMHBIX (UTYp, B TOM UHUCIIE
pHCOBaTh BUJ] CBEPXY, COOKY, CTPOUTH CEUEHUS] MHOTOTPAHHUKOB;

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

- OPUMEHATh TreoMeTpuueckue (GakThl s pelleHus 3ajad4, B TOM  YHUCIE
MPEIOIArafoIIuX HECKOIBKO [IaroB PemieHs;

- OIMCHIBATH B3AaUMHOE PACTIONIOKEHHUE MPSIMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE;

- (GbopMyIMpOBaTh CBOMCTBA U IPU3HAKU QUTYD;

- JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKIACHNUS;
BJAJIeTh CTAaHAAPTHON KiaccupUKalMeld MOPOCTPAHCTBEHHBIX (Uryp (MHpaMuIbL,
IIPU3MBI, TApaJUIEICIUIIE Ib);

- HaXOJUTh OOBEMBI H IIIONIAIN TIOBEPXHOCTEH T€OMETPHUYECKUX TENl ¢ MIPUMEHEHHEM
bopmyur;

- BBIUUCIIATH PACCTOSHUS U YTIIbI B TPOCTPAHCTBE.

B noBceHEeBHOI KU3HU U TTPU U3YyUEHHUH JPYTUX MIPEIMETOB:

- HCTIOJIh30BaTh CBOMCTBA TEOMETPHUECKUX (PUTYpP JUIS PEHICHUS 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, Yroll MEXIy BEKTOpaMH, CKaIsIpHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC BEKTOPHI;

— HAaXOJUTh PACCTOSHUE MEXIY ABYMS TOYKAMH, CYMMY BEKTOPOB U TPOU3BEIICHUE
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 BO3MOXKHOCTb HAYUHUTHCA:

Dnemenmol meopuu MHOMCECE U MAMEMAMUYECKOU J102UKU

JocTtrxenne pe3yapTaToB

— CB0060JHO OMepUpPOBaTh MOHATUSAMU: KOHEYHOE MHOXKECTBO, AJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, IIepecedeHue, 00beIMHEeHNE U Pa3HOCTh MHOXKECTB, YHCIIOBBIE MHOKECTBA
Ha KOOPJIMHATHOM MPSIMOM, OTPE30K, HHTEPBAJ, OJIYHUHTEPBAJ, IPOMEXKYTOK C BBIKOJIOTOM
TOYKOH, rpaduaecKoe MpeICTaBICHUE MHOKECTB Ha KOOPIMHATHON TIIOCKOCTH;

— 3aJjaBaTh MHOXXECTBA MEPEUHUCICHUEM U XapaKTEPUCTHUECKUM CBONCTBOM;



OIIEpPUPOBATH MOHATUSAMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUSI, ICTUHHBIC U JIOKHBIE
YTBEPKICHUS, IPUUKHA, CIIEJICTBUE, YACTHBIN ClTydail OOLIETr0 YTBEPKI€HUS, KOHTPIPUMED;
IIPOBEPATH MPUHAJIEKHOCTD JIEMEHTa MHOXKECTBY:;

HaXOJUTh NepeceyeHrne 1 00beAMHEHNE MHOXKECTB, B TOM UHCIIE IPECTaBICHHbIX
rpaduUecKy Ha YHCIOBOM MPSAMON M HAa KOOPIAUHATHOM TJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEeIbHbIE PACCyKIEHUS 111 000CHOBAaHUS UCTUHHOCTH YTBEPKICHUM.

B noeceonesnoii scuznu u npu uzyueHuu Opyux npeomemos:

HCIIOJBb30BaTh YHMCJIOBBIC MHOXXCCTBA HA KOOp,Z[I/IHaTHOI‘;I HpHMOI\/'I Hn Ha I(OOp,Z[HHH.THOfI
IIOCKOCTH AJId OIMUCAaHUA PCAJIbHBIX IPOLCCCOB U SIBJ'ICHI/II\/II;

MMPOBOAUTL HOKA3ATCJIBHBIC PACCYKIACHUA B CUTyallUAX IIOBCEIHEBHOM JKU3HU, IIpU PCIICHHUU

3a/1a4 U3 Ipyrux IpeIMeTOB

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

IIOHUMATh CyTh KOCBEHHOI'O JI0Ka3aTeJIbCTBA;

OIEPUPOBATH ITOHATUSAMHU CYETHOTO U HECUETHOI'O MHOXKECTBA;

IIPUMEHATHh METOJ] MaTEMAaTUIECKON MHAYKIUY IS IPOBEACHUS PACCYKICHUN U
JIOKa3aTeJIbCTB U IIPU PELICHUH 3a1a4.

B nosceonesnoii ocuznu u npu uzyyeHuu opyeux npeomemos:

HCIIOJIH30BATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK M SI3BIK JIOTUKH JIJIsI ONTUCAHUS PEATTBHBIX
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 ILIETIBIX YKCel, OOBIKHOBEHHAS IPOOb, AeCATUYHAS IPOOH,
CMEIIaHHOE YHCII0, PAIMOHATBHOE YHCII0, MHOKECTBO PallMOHATBHBIX YUCET,
HPPALMOHATIEHOE YHUCII0, KOPEHb CTETIEHH N, IEUCTBUTENBHOE YUCIIO0, MHOKECTBO
JEHCTBUTEILHBIX YHCEJI, TeOMETPUYECKasi MHTEPIPETAIHS HATYPaIbHBIX, IEBIX,
palMOHANbHBIX, I€UCTBUTEIbHBIX YHCEIT;

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

MEPEBOIUTH YKCIIA U3 OJHON CUCTEMBI 3aMTUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;
JTIOKa3bIBaTh U UCIIOJIb30BATh MPU3HAKU JETUMOCTH CYMMBI U IPOU3BEAECHUS MTPU
BBITIOJIHEHUH BBIYMCIICHUHN U PEIICHUHU 3a/1a4;

BBITIOJTHSITH OKPYTJICHHE PAllMOHATBHBIX U UPPAIMOHATBLHBIX YUCEN C 33ITaHHONW TOYHOCTHIO;
CpPaBHUBATH JICHCTBUTEIIbHBIE YK CIIa PA3HBIMU CITIOCOOAMH;

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

Haxoauth HOJI 1 HOK pa3ubiMu cioco6amMu 1 UCIIOJIB30BaTh UX MPHU PEIICHUH 33724,
BBITIOJTHATH BBIYUCIICHUS U TIPe0Opa30BaHuUs BRIPAXKEHUI, COJIEpKAIINX ACHCTBUTEIbHBIC
YHUCia, B TOM YUCJIE KOPHU HATYyPAJIbHBIX CTETICHEH;

BBITIOJTHSITh CTAHIAPTHBIE TOXKICCTBEHHBIE TIPE0OPa30BaAHUS TPUTOHOMETPHUECKUX,
norapu()MHUUECKHX, CTETIEHHBIX, HPPAIIMOHATBHBIX BHIPAKEHUH.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

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

COCTaBJISAITb MW OLCHUBATH PA3HBIMU croco0aMy  YHCIIOBBIE BBIPpAXKCHUSA TIpU PCIICHUU

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



CBOOO/THO OTIEPUPOBATH YHUCIOBBIMUA MHOKECTBAMU IIPH PEIICHUH 331a4;

MOHUMATh MPUYUHBI K OCHOBHBIE HJICH PACIIUPEHUS YUCIOBBIX MHOXKECTB;

BJIaJIETh OCHOBHBIMHU TIOHSTHSIMH TEOPHH ACTUMOCTH MIPH PEIICHUN CTAHIAPTHBIX 33124
UMeTh 0a30BbI€ MPECTABIECHUS O MHOXKECTBE KOMITJIEKCHBIX YHUCET;

CBOOO/THO BBITIOJIHATH TOKIECTBEHHBIE IPEOOPa30BaHMSI TPUTOHOMETPHUYECKHUX,
norapu(MHUUECKUX, CTETIEHHBIX BBIPAXKECHUH;

BIasneTh popmyioit 6mHomMa HetoToHa;

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

MIPUMEHSTH MPH peIeHuH 3a71ad Mamnyto teopemy Depma;

YMETb BBINOJIHATH 3aIMCh YHCJIa B TO3UIIMOHHON CUCTEME CUUCIICHUS;

MIPUMEHSATH MIPH PEIICHUN 33724 TEOPETHUKO-YHCIOBbIC (DYHKIMH: YHCIIO M CyMMa JCTUTENeH,
¢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 PEUICHHH 3aaad IpocTreiinne (YHKIMUA KOMIUIEKCHOW IIEPEeMEHHON Kak
reOMETPUUECKUE TPEOOpa3OBaHHUA.

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

CB000/IHO OMEpUPOBATh MOHATUSMH: YpaBHEHUE, HEPABEHCTBO, pABHOCHIIbHBIE YPaBHEHUS U
HEPaBEHCTBA, YPaBHEHNUE, SBISIOIIEECS CIECICTBUEM JIPYTrOr0 YPaBHEHUS, YPAaBHECHUS,
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 OCHOBHBIMHU THIIAMH [T0OKa3aTEIbHBIX, JOTapUPMUUECKUX, UPPALIMOHAIBHBIX,
CTEIIEHHBIX YPABHEHU U HEPABEHCTB U CTAHJAPTHBIMU METOJAMU UX PELICHUN U IPUMEHATH
WX TIPU PELICHUH 33/1a4;

IIPUMEHATH TeopeMy be3y k peneHnio ypaBHEHUI;

IIPUMEHATh TeopeMy Buera [uist perieHns HeKOTOPBIX YPaBHEHUH CTEIIEHHU BBILIE BTOPOI;
MIOHUMAaThb CMBICI TEOPEM O PAaBHOCUIIBHBIX M HEPABHOCUIIBHBIX ITPE0OPa30BaAHUAX
YPaBHEHUU U yMETh UX JI0KA3bIBaTh;

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

MCMOJIb30BaTh METOJI MHTEPBAJIOB JUIS PELLICHUS HEPABEHCTB, B TOM YHCIIe APOOHO-
palMoOHaIbHBIX U BKJIIOYAIONIUX B c€0s1 MppalliOHAIbHbIE BBIPAKEHMS,;

peuiath anredpandeckue ypaBHEHHUS U HEPaBEHCTBA U X CHUCTEMBI C ITapaMeTpaMu
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
CUCTEMAaMU;

CBOOOHO UCIIOJIb30BaTh TOKECTBEHHBIE TIPE0OPa30BaHus MIPH PEIICHUH YPAaBHECHUNA U
CUCTEM ypaBHEHUI

B nogceonesHoil scuznu u npu uzyueHuu Opyux npeomemos:



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

—  BBIIOJHATH OLIEHKY NPaBA0NOA00Ms Pe3yIbTaTOB, NOJYYaeMbIX IIPU PEIICHUH pa3IMYHbIX
YPaBHEHMIA, HEPABEHCTB U X CUCTEM IIPH PELICHUHU 3aa4 APYTHX YUEOHBIX TPEIMETOB;

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

— COCTaBJISTh YpaBHEHHUE, HEPABEHCTBO WJIM UX CUCTEMY, OIIMCBIBAIOINE PEATbHYIO CUTYyalUI0
WM NIPUKJIAHYIO0 33Ja4y, MHTEPIPETUPOBATh NIOJyUEHHBIE PE3YJIbTATHI;

UCIIO0JIb30BaTh POTrPAMMHBIE CPEACTBA IPU PEIIEHUH OTAEIbHBIX KIACCOB YPaBHEHUH 1

HEPABEHCTB

— cBOOOJIHO OIpeNEeNATh TUIl U BBIOMpPAaTh METO/1 PEILIEHUS TOKa3aTEeIbHbBIX U
norapu(pMHUUECKUX YpPaBHEHUN 1 HEPABEHCTB, UPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB,
TPUTOHOMETPUUECKHUX YPAaBHEHUI U HEPABEHCTB, UX CUCTEM;

— CBOOOJHO pellaTh CUCTEMbI JIMHEMHBIX YpaBHEHUH;

— pelaTh OCHOBHBIE THIIbI YPABHEHUI U HEPABEHCTB C IapaMeTpaMy;

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

— HUMETb NIPEACTABIEHUE O HEPABEHCTBAX MEXKY CPEIHUMHU CTETICHHBIMHU.

Dyukyuu

JlocTrkeHus pe3yJIbTaToB:

— Bnaners NOHATUAMHU: 3aBUCUMOCTD BEIMUUH, QYHKIIMS, apTyMEHT U 3HaYeHUe (YHKIHHU,
00J1acTh OnpeiesIeHHsI 1 MHOXKECTBO 3HaYeHUH (QYHKIMHU, rpaduK 3aBUCUMOCTH, rpaduk
¢byHKIMU, HYIM GYHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HA YHCIOBOM
IIPOMEKYTKe, yObIBaHHE HAa YUCIOBOM IIPOMEKYTKE, HAaMOOJIbIlIee M HAUMEHbIIIee 3HaUCHNE
(YHKIIMY Ha YHCIIOBOM MPOMEXKYTKE, epuoandeckast QyHKIHs, IepUol, YeTHAS U HEYEeTHAS
(GYHKIMU; YMETh IPUMEHSATh 3T MOHATHS IPU PELICHUH 3a/1a4;

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

— BJaJeTh NOHATUSAMU MOKa3aTeNbHas (PyHKIINS, SKCIIOHEHTA; CTPOUTH UX TpaduKU U YMETh
IIPUMEHSTH CBOICTBA MOKa3aTeIbHON (PYHKLIMH MIPH PEILICHUH 33]1a4;

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

—  BJAJIETh NOHATHIMU TPUTOHOMETpUYECKHE (PYHKIIMU; CTPOUTH UX TPaPUKH U YMETh
MIPUMEHSATH CBOICTBA TPUTOHOMETPUYECKUX (PYHKLUHI NMPH peIIeHUH 3aa4;

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

— TPUMEHATH IPU PEIIeHUH 3aa4d CBOICTBAa (PYHKIMNA: YETHOCTh, IEPUOUYHOCTD,
OTrPAaHUYEHHOCTB;

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

—  BJIQJIETh NOHATHSIMHU YHUCIOBAs MOCIEI0BATEILHOCTD, apU(PMETHUECKas U TeOMeTpUIecKas
MIPOrpeccusi;

— TPHUMEHATH NPH PEIIEHUH 3a]1a4 CBOMCTBA U MPU3HAKH apU(PMETHUECKOM U TeOMeTpUUYeCKOn
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 pallMOHAIBHBIM M JACUCTBUTEIBHBIM IIOKa3areiaeM. PemieHue 3amay Ha
npuMeHeHue cBoicTB creneHeil. [lpaktuueckass pabora Ne 3 «JlelicTBUTENbHBIE YHCHAY.
Jlorapugm. CpoiictBa norapudmos. JlecaTuunble U HaTypajibHble jorapudmsl. [Ipakrudeckas
pabota Ne 4 «CoiicTBa jorapudMoBy.

OcHoBbI TPUTOHOMeETpPHH (26 4.)

Panuannas Mepa yria, mOBOpPOT TOYKM BOKpPYr Hauana KoopauHar. OmnpezesieHue cuHyca,
KOCHHYCa, TaHreHca yrja v ux 3Haku. [Ipaktuyeckas pabora Ne 5 «Omnpenenenue cunyca,
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 —(.
[Ipaktuueckas pabora Ne 6 «YmpolueHHEe TPUTOHOMETPUYECKHX BbIpaXkeHU». DopMyiisl
cnoxenusi. @opmynel JBoiHOTO yria. [Ipaktuueckas pabora Ne 7 «DopMmysbl CIIOKEHUS U
nBoiHoro yrua». ®opmynbsl npuseneHus. Cymma W pa3sHOCTH CHHYCOB M 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 (yHKIHS, ee CBOWCTBA W Tpaduk.
[Tpaktuueckas pabora Ne 9 «CreneHHas, mokasareibHas W Jjorapupmuueckas (QYHKIHN.
OO6mme cBoiicTBa Tpuronomerpuueckux (GyHkuid. 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 W HepaBeHCTBAa. MppaumoHanbHble ypaBHeHuUs. lIpakTtuyeckas
pabora No 11 «Mppauuonansusie ypaBHeHus». llokazarenbhHbie ypaBHeHHs. [lokazarenbHbie
HepaBeHcTBa. CHCTEMBI IMOKa3aTeIbHBIX YPAaBHEHHIM U HepaBeHCTB. [IpakTuueckas padora Ne 12
«IlokazaTenpHble  ypaBHEHUSS W HEpPaBEHCTBa».  JlorapupMudeckue  ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. [IpakTnueckas padora Ne 13 «Jlorapudmudeckue ypaBHEHUS
Y HEPaBEHCTBay». YpaBHEHUE COSX = a. YpaBHeHue SiNX = a. Ypasuenue 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 IUIOIIAAN IOBEPXHOCTH M oObema muiauHiapa. [Ipaxtuueckas pabGora Ne 30
«ununap». Konyc. 3agaun Ha BbIUMCICHHE IUIOLIAJM TOBEPXHOCTH U 00bEMa KOHYca.
[Tpaktuueckas padora Ne 31 «Konyey». Chepa, map, ypaBHeHue chepsl. [Inomans nopepxuoctu
chepsnl, 00beM I1apa U €ro yacTei. 3aladyu Ha BBIYUCIICHUE TUIONIAIeH TOBEPXHOCTH U 00BEMOB
MHOTOTPaHHUKOB U KPYTJIBIX TEII.



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

CamocrosiTeibHast padora (58 4.)

KoncyabTamuu (8 4.)
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Y4yeOHO — MeTOANYECKOEe o0ecIeyeHue
IlepeyeHb OCHOBHOIH JTUTEPATYPHI

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

2. JI.C.Aranacsn, B.®.byry3os, C.b.Kagomies, JI.C. Kucenéna, 3.1 . ITo3usk.
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 u3n. — M.: Ilpocsemenue, 2016

Ilepevyens 10NMOJHUTENBHOI JTUTEPATYPBHI

Martematuka. [IpodunbHeiii 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. U3zparenbcTBO «OK3aMeny, n3garensctso MIIMMO, 2019

bammvakoB M.M. Marematuka. COopHUK 3amad  NpoHILHOW  HAIMPaBICHHOCTH:
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 aHanusa, reometpus. 10 k. — M.: 2013

bammvakos M.1. CoopHuk 3a1a4: yued.mocodue (0a30Bbiif ypoBeHs). 11 k1. — M.: 2014

Ilepeuens pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKAMOHHOM CeTH
"UurepHer"
www.edu.ru (caitt MOuH P®).
www.school.edu.ru (Poccuiickuii o0eo0pa3oBaTenbHbIN TOPTA).
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 (caiiT razeTsl «MaTeMaTnKa)
www.eidos.ru/ gournal/content.htm (MHTepHET - )KypHAT «H10C»).

. Www.exponenta.ru (0Opa3oBaTeIbHBI MATEMAaTHUECKHHA CalT).
. www.math.ru/lib (3;mekTpoHHass MaTeMaTHYecKas OMOINOTEKA).
. http:/school.collection.informika.ru (emuHas komnekuus UUPPOBBIX 00pPa30BATEIBHBIX

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 (Merasanukioneaus Kupumia u Medous).
17. http://www.rubricon.ru, http://www.encyclopedia.ru (caliTel « QHIUKIOIEANIA»).

Yu4eoHo — TeMaTHUYECKHH IIaH

Homep Tema KosmmuectBo
TeMblI 4acoB
1 cemecTp
1. BekTopbl 1 KOOpIMHATHI B MPOCTPAHCTBE 12
2. DneMEeHThl TEOPUH MHOKECTB UMAaTEMaTUUECKOMN JIOTUKHU 4
3. Uwnca u BeIpaKeHUs 18
4. OCHOBBI TPUTOHOMETPUU 26
5. OyHKIMH 20
6. YpaBHEHHsI 1 HEpaBEHCTBA 36
7. DJIeMEHTBI MATEMaTHUECKOT0 aHAJIN3A 3
8. CamocrosiTenpHas padbora 54
9. Koncynprarmu 6
10. dopma MpoMeKyTOUHOH aTTecTaluu — AJuddhepeHIInPOBAHHBIN
3a4er
2 ceMecTp

11. DIeMeHTBl MaTEMAaTHYECKOTO aHan3a (TIPOI0JKEHHUE) 38
12. CraTtucTHKa M TEOPHsI BEPOATHOCTEH, KOMOMHATOPUKA 24
13. TexcToBble 3a7a4u 4
14. [TpsiMble U TJIOCKOCTH B TPOCTPAHCTBE 28
15. MHOTOrpaHHUKHU U KPYTJIbIE Tella 36
16. Wcropust MaTeMaTHKH, METOIbI MATEMATHKHU 2
17. Koncynpranuu 8
18. CaMocTosiTenbpHas paboTa 58
19. @opMa NPOMEKYTOUHON aTTECTALUNU - YK3aAMEH

Hroro 377




TeMaTuyeckoe NIAHKPOBaHUE

Maremartuka (2514, 6,54 B Heael10)

1. II.A.Amumos, FO.M.Konsarun, M.B.TkauéBa u ap. Matematuka : anreOpa u Hadajia MaTEMaTHYECKOTO aHalIn3a, reoMeTpus. 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.®.byry3os, C.b.Kagomues, JI.C.Kucenésa, D.I".ITo3nsk. ['eometpusa.10 — 11 kmacCol: yueOHUK JUIs
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
[ToHsiTHE 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
Yer,
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 00IUM I13
§ 12, | uX cucTeMsl, OpUEMOM  peIIeHUs
Ne 210 | TpPUrOHOMETpPHYECKUE 3ajad.
ger, ypaBHEHUA. Y METh
211 HaXOJUTh ApKCUHYC, KomMmyHuKaTHBHbBIE:
qer, apKKOCHHYC, apKTaHT€HC JIOTOBapHUBATHCS "
44 [TokazarenbHbIE YpaBHEHHUS 213 yer | AEUCTBUTEIHLHOTO YNCIIA, IPUXOJIUTh K 0O0IEMYy P3
§ 13, | rpamMoTHO popMyITHpYs PEIIECHHTO B
Ne 231 | ompeneneHue. COBMECTHOM
er, [TpumeHnsTh POpMYIBI V1T | IEATETHHOCTH, B TOM
45 [Toka3zaTenbHble HEPABEHCTBA 232 yer | HAXOKIACHUS KOPHCH _ YHACJI€ B  CUTyallUUu P3
46 Cucrembl NOKa3aTeIbHBIX YPABHEHUM U HEPABEHCTB § 14, | YPaBHEHHMH COSX = @, SINX = | CTOIIKHOBCHHS 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, tgx = a. Pematp
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
)

56

OpHoponHble  ypaBHeHHs.  PereHue
PA3JIO)KEHUEM Ha MHOKHUTEIHN

YpaBHEHUN

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

57

[Ipaktnueckass  pabora Ne 15  «OmHOpOIHBIE

YpaBHEHUS.»

58

ITpaktnueckas padora Ne 16 «Pemenue ypaBHEHUH

PAa3JI0KCHUCM Ha MHOXHUTCIIN

P3

113

113

JJleMeHTBhI MATEMATHYECKOr0 aHaau3a (3 4.)

59

[TonssiTHE TPOU3BONHOW, MPOU3BOAHAS
byHKIHMH

CTENECHHOMI

§44,45
Ne 776,
778,780(
2,4), 790
yet, 789,
791 et

60

[TpaBuna quddepeHpoBanus

§46, Ne
806
(2.4),
810 (2),
811 (2),
814 (1)

Haxomute npownsBomHyr C
IIOMOILIBIO ONpeeIeHUs
MPOU3BOAHON. Brruuciars
MPOU3BOAHBIE  CTEIIEHHOMN
byHKIIIHN

P3

YO, P3




CamocrosiTesibHas padora (54 u)

Ne Kou. dopma
Tema Buas padot p Cpoxk cnaumn
n/n 4acoB OTYETHOCTHU
1 KoopauHnats!l 1 BEKTOPBI 3 [TonroroBka coobueHNs cooOrieHne CEHTAOpb
MaremMaTHKa B HayKe, TEXHUKE,
HKOHOMHKE, HHPOPMAIIMOHHBIX
2 > unopman . 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 ITonroroska cooOmeHus co00IIIeHNE HOSIOPH
11 HppanmonanbHple ypaBHEHUS 3 [ToaroToBka cooOmieHUs coo0ITIeHIE HOSIOPH
12 HppannonanbHble ypaBHEHHUS 3 OtBeT Ha BOIIPOCHI TeCTa TECT HOSIOPb
13 [Toka3zaTenbHbIC YpaBHEHUS 3 [TonroroBka cooOueHUS cooOrieHne HOSIOPb
14 [TokazarenbHble ypaBHEHUS 3 OTBeT Ha BOIIPOCHI TECTa TECT JeKadpb
15 Tpuronomerpuyeckue QGyHKIUH 3 [MonroroBka cooOmeHHs coo0l1eHue JeKadpb
16 Tpuronomerpudeckue GyHKIIHHA 3 OTBeT Ha BONIPOCHI TECTA TeCT nekadpb
IToaroroBka k UTOroBOMy TecTy 3a 1
17 A y Y 5 OTBeT Ha BOIIPOCHI TECTa TECT nexabpb

CCMECTP




2 cemectp (1324)

IInanupyemsle pe3y/ibTaThbl 00y4eHHA Brtot
Ne | Kou Joma U
Ypo | "BO Coaep:xumoe maTepuaJia rmee (bopm
Ka | 4aco 3a1aHu bl
IMpeamerHsbie MertanpeamMeTHbie
B e KOHTPO
Jst
DJIeMeHThI MaTeMATHYeCKOro aHa u3a (npojaoJrkenue) (38 4.)
Koncne | HaxoauTs yriioBoii PeryasitTuBHble:
KT KOX(PHUIMEHT KacaTeJIbHOW | BHOCHTD YO
61 2 | BeunciieHne mpon3BOIHBIX JIEKIMK | K rpaduKy (PyHKIIUU B HEO0OXOMMBIC P3
[IpakTuueckas padora Ne 17 «Bpruncnenue - 3aIaHHON To4ke. HaXxoauTe | KOPpEKTHUBBI B
62 2 | IPOU3BOJHBIX» MI'HOBEHHYIO CKOPOCTh JeiicTBHEe TIOCIEe €ro 113
§47, JBUYKEHUSI MaTepUAIbHON 3aBEPHICHUSA Ha
834,83 | Touku. Haxoaute OCHOBE ydera
5 840 | nmpou3BoaHBIE XapakTepa CIEIaHHBIX
63 2 | IIpou3BoaHble HEKOTOPBIX 2JEMEHTAPHBIX (PyHKIUI (2) 3JIEMEHTAPHBIX (QYHKIHH. OLIMOOK. P3
Koucme | HaxoauTe npon3BoaHbie Ilo3naBaTenbHbIE:
KT CYMMBI, IPOU3BEACHUS U MPOBOANUTH CpaBHEHUE | VYO
64 2 | BeruncneHne npou3BOIHBIX PA3IHMYHBIX (DYHKIHNA JNeKIuM | YaCTHOTO JBYX (DYHKIIHUH, ¥ KJIacCH(UKAIMIO 110 P3
48, No | IPOM3BOJHYIO CIIOKHOM 3aJJaHHBIM KPUTEPUSIM.
858 yer | Gyukumu y = f (kx+ b). KomMMyHuKaTHBHbBIE:
859 yer | [IpuMeHATh nOHSITHE YUUTBIBATH  pa3Hble | VO
65 2 | I'eomerpuueckuii 1 GU3HMYECKUN CMBICI TPOU3BOTHOM 860 uer | MPOU3BOJHOMN PU PELUICHUH | MHCHHS U CTPEMUTBCS P3
- 3amad. K KOOpIMHAIINH
[TpakTudeckast padota Ne 18 «I'eomerpudeckuii u Pa3IMYHBIX MO3HUIUN B
66 2 | ¢u3uvecKuii CMbBICI TPOU3BOTHOM COTPYIHUYECTBE 113
§49, Ne | HaxomuTh mpoMeKyTKH PeryasituBHbIe: YO
900 uet | Bo3pacTaHus U yObIBaHUS BHOCHUTH HEOOXOJUMBbIE P3
67 2 | Bo3pacranue u yObiBaHue QyHKIIHA 901 (2) | dynkimu. KOPPEKTUBbI B




§50 HaxoauTth Touku NEUCTBUE TIOCE €ro YO
Ne MUHUMYyMa U MaKCUMyMa 3aBepILEHHs] HA OCHOBE P3
914(2,4 | pyukuuu. Haxoauts ydera Xapakrepa
) HauOoJbIlee U CIETaHHBIX OIIHOOK.
915(2,4 | HauMeHbIIIee 3HAYCHHUSI ITo3naBartenbHbIC:
68 OKcTpeMyMbl QYHKLIUU ) (GYyHKIMU Ha OTpE3Ke. IIPOBOAUTH CpPaBHEHUE
[Tpaktuueckas padora Ne 19 «MccnenoBanue GpyHKIuM | - Haxonuts Hanbonpiiee u 1 KJacCU(UKAIUIO TIO
69 C MIOMOUIBIO MPOU3BOAHOI» HauMEHblIIee 3HAaYCHHUs 3aJJaHHBIM KPUTEPUSIM. I13
§51, Ne | GyHKIUH. KoMmyHnkaTuBHbIE:
925 HccnenoBath QyHKIHIO € YUUTHIBATh pasueie | YO
926 ITOMOILBIO IPOU3BOJAHON U | MHEHUS U CTPEMUTHCSA P3
[IpumMeHeHne NPOM3BOAHON K IMOCTPOCHHIO Trpadukos | (3), CTpOUTH €€ rpaduk K KOOpAUHALIUU
70 GbyHKIMH 927 (2) Pa3IMYHBIX MO3MINUN B
Crtp.28 COTPYAHUYECTBE
8
«IIpose
pb
cebsy,
71 ITocTpoenune rpadgukoB GyHKIHI No 2.3 P3
§52 Ne YO
938 (2) P3
72 HawuOosbiiee ¥ HaMMEeHbIllee 3HaYeHHE QYHKIIUH 939 (2)
[Tpaktuueckas pabdora Ne 20 «Iloctpoenue rpadukos | - I13
73 GbyHKIII
§54, 55 | Beruncnsats npubmmkénnoe | PeryiasiTuBHbIe:
Ne 3HAYEHUE TUIOIATN BHOCHTD
984 (2) | KpUBOJMHEWHOM Tpaneuu. | HEOOXOAUMBIC
988 et | HaxoauTh mepBooOpa3Hbie | KOPPEKTHUBBI B
986 (2) | creneHHOM, aeiictBue mociae ero | YO
74 ITepBooOpasHasi, mpaBuiia HAXOXKICHUS NMEPBOOOPa3HBIX | 989 YeT | TPUrOHOMETPUUECKUX 3aBEPIICHUS Ha P3
§56 Ne | pyHkuunii. Berancusare OCHOBE ydera
999(2) | miomanab KPUBOJUHEHHOM XapakTepa CIAeTaHHBIX
1000 Tpamnenuu ¢ IOMOIIbIO OIIUOOK. YO
75 [Tnomane KPUBOJIMHEHHOM TpanelMy U UHTETpall (2,4) ¢dbopmynbl HeroToHa— Ilo3HaBaTenbHbIE: P3




§57 Ne | JletiOHuma MIPOBOJUTHh CpPaBHEHHE

1006ue U KIacCUUKAIUIO TI0

T 3aJJaHHBIM KPUTEPHSIM.

10054e KoMmyHukaTuBHbIC: YO
76 Beluncnenue HHTerpaios T YUYUTHIBaTh pasHble P3

[TpakTiueckass  pabora Ne 21  «Bwrumcnenue | - MHEHUSA U CTPEMUTHCS

77 UHTETPAJIOBY K KOOpJUHAIIUU 113

§58 Ne pa3IMYHBIX NO3ULIUNA B

1014(2 COTPYIHUYECTBE

)

1015(2

)

1017(2 YO
78 Bolunciienue miomaaei ¢ moMoIIbl0 HHTETPAJIOB ) P3

[Tpaxtrueckas padorta Ne 22 «Bpryucienue miomnaaei c | -
79 IOMOIIbIO UHTETPAJIOBY 113
CTaTHCTHKA ¥ TeOpHs BEPOSITHOCTE, koMOMHaTOpHuKa (24 4.)

§60,61 | Pemats koMOUHATOpPHBIE PeryasiTuBHble:

Nel047 | 3agaum meronom nepedopa | OCyIECTBIATh

10434e | u Mo npaBUITy YMHOKEHUS WUTOTOBBIN U

T CoznaBaTh MaTEeMaTUYECKUE | NOLIATOBBII KOHTPOJIb

10594e | monmenu A pemieHus 0 pPe3yJbTary.

T KOMOHMHATOPHBIX 3a/1a4 C ITo3znaBaTeJbHBIE: YO
80 [TpaBuno npousBeneHMs], IEPECTAHOBKU 1063 nomoInpio nojacuéra yucna | CTpouts peueBbie P3

§62,63 | pa3MelIeHU IEPECTAHOBOK | BHICKA3bIBAHMS B

Nel074 | u coueranuii. [IpuBoanuTh YCTHOW U MUCbMEHHOM

10729e | npuMepsl CIy4ailHbIX, dopme.

T JOCTOBEPHBIX U KomMmyHuKkaTHBHbBIE:

10764e | HEBO3MOXKHBIX COOBITHIA. Y4uThIBaTH pa3HbIE

T 3HATh ONpEe/IeIEHNEe CyMMbI | MHEHUS M CTPEMUTBCS

1082 Y TIPOU3BEJICHUS COOBITUH. | K KOOpJAUHALIUH YO
81 Pa3menienusi, couetanus U UX CBOMCTBA 1085 3HaTh onpe/ecHue Pa3IMYHBIX TTO3ULIAN B P3




82

3ajaun Ha MOJCYET YMCIIa MEPECTAaHOBOK, pa3MELICHUN
U COYETaHUU

Koncre
KT
JICKIIUN

83

bunom Herorona

§64 Ne
10924e
T

84

[Ipaktnueckass pabora Ne 23
pa3MeIeHUs M COYCTaHUSD)

«ITepecranoBku,

85

CoOBITHA U UX KOMOMHAIIU

§65,66
Ne
1116
1119
1121

86

BeposTHOCTE COOBITHS

§67 Ne
1125
1128

87

CrnoxeHue BeposiTHOCTEN

§68 Ne
1136
1137

88

N

HezaBucumeie CO6BITI/I$I, YMHOKCHHUC BepOHTHOCTeﬁ

§69 Ne
1145ye
T

1147

89

[TpakTrueckast pabota Ne 24 «BeposiTHOCTHY

90

CiryyaiiHble BEJIMYHUHBI

§71 Ne
1188
1185

91

LleHTpasibHbIE TEHJCHLIUU M MEphI pazopoca

§72 Ne
11944e
T
11954e
T
11964e
T

COOBITHS B KITACCUIECKOM
noHuManuu. Pemats 3anaun
Ha BBIYHCIICHHE
BEPOSTHOCTEH COOBITHIA.
O3HaKOMUTHCSA C
MPEACTABICHUEM YHCIOBBIX
TAHHBIX B BUJIC TaOJIHIBI,
Iuarpammbl, Tpaduka u ux
XapaKTEPUCTUKAMH,
Pewate mpaktuueckue
3aj1a4u Ha 00paboTKy
YHCIIOBBIX JIaHHBIX,
BBIYHMCIICHUE MX YUCIIOBBIX
XapaKTEPUCTHK.

COTPYAHUYECTBE.

YO
P3

P3

113

P3

YO
P3

YO
P3

YO
P3

113

P3

P3




TexcroBble 3aaauu (4 4.)

Koncne
92 3ajgaun Ha IBUKEHUE KT P3
Koncne
93 3ajauu Ha CMECH, CIUIaBbl, KOHIICHTPAIHIO KT P3
IIpsiMble U MJIOCKOCTH B MPOCTpaHcTBe (28 4)
I1.1-3 | [lepeuncasiTb OCHOBHBIE PeryasituBHble: YO
94 AKCHOMBI CTEPEOMETPUHU Ne3,4,9 | purypsl B mpocTpaHCTBeE, pa3nuyarh crnocod u P3
I1.4,5,6 | bopmyIupoBaTh aKCHOMBI pe3yJibTaT ACHCTBHUS.
Ne 17, | 00 uX B3auUMHOM Ilo3HaBaTeabHBIE: YO
95 [TapannenbHOCTh NPSAMBIX, PSIMOU U INIOCKOCTH 21,22 | pacmonoXeHuu u BJIAJETH OOIIUM P3
I1.7-9, | WUIIOCTPUPOBATH DTU [IPUEMOM pELICHUS.
B3anMHOe pacnonoxeHue HpsAMbIX B IpocTpaHcTse, | Ne 34, | aKkCHOMBI IPUMEPaMU U3 KommyHukaTuBHbIE: YO
96 YTOJI MEXKAY JABYMSI IPSIMBIMHU 39,46 | okpyxatomieil 00OCTaHOBKH; | OBITH TOTOBBIM K P3
No dhopmynupoBaTh CaMOCTOATEJIbHOM
93,94 Ha OCHOBE aKCHOM IICPBHIC MH(POPMAIMOHHO-
Pemenne 3amau no teme «B3aummHOEe pacronoxeHue TEOPEMBI CTEPEOMETPUH. MI03HABATEIILHOM YO
97 TIPSIMBIX B IPOCTPAHCTBE) ®opmynupoBaTh ACSTEIIBHOCTHA P3
I1.10- omnpeAesieHue MPSIMOH,
11 MEPIEHIUKYIISIPHON K
Ne 51, | IIIOCKOCTH; OOBACHATD, YTO
98 [TapannenbHOCTb MIOCKOCTEN 52 TaKOCHEPIICHAUKYJISAP U 9TO P3
[TpakTidaeckast pabora Ne 25 «IlapamienbHOCTh MPSAMBIX | - TaKO€ HAaKJIOHHAs.
99 Y TUIOCKOCTEN» CD(.).pMYJ'II/IpOBaTL TEOpEMY O 13
[1.12,1 | TPEX MEePICHIUKYIIPAX
3 @opMyIMpOBATH TEOPEMY,
100 Terpasap u mapajuienenumnesn Ne 67 BBIPa)KAIOIYIO ITPU3HAK P3
.14 MEePIEHIUKYIIPHOCTH
No npsMOi
101 3aa4n Ha TIOCTPOCHUE CEUCHUMH 72,82 | M IUIOCKOCTH, IPUMCHATD P3




102 [Tpaktuueckas padora Ne 26 «IloctpoeHue ceueHuin» - 3TH 113
[TepneHAUMKYIAPHOCTD NPSIMOM U TIIIOCKOCTH I1.15- TEOPEMBI IIPU PELLIECHUN
18 3ajad.
Ne 117, | OOBACHATB, YTO TAKOE
121,12 | rerpasp, MOKa3bIBATh HA
103 9 PUCYHKaX U MOJENSIX €ro P3
[lepnieHauKynsip U HAKJIOHHAsI, yroja mMexay npsmoi u | I1.19- 3JIEMEHTBI;, M300paxaTh
IJIOCKOCTBIO 21 TETPasAp Ha YEPTEKE;
Ne  No | OOBACHATH, YTO HA3LIBACTCS
143, CEUYEHUEM TETPAdAPa. YO
104 150 OOBbsCHATD, Kakas puUrypa P3
JIByrpaHHBIN yroJi, NepueHIUKYIAPHOCTD IIJIOCKOCTEN [1.22- Ha3bIBACTCS IBYTPAHHBIM
24 YIJIOM U KaK OH
Ne nU3MepseTcs.
167,17 OOBACHITD, UTO HA3BIBAETCS
105 1 YTJIIOM MEKIY P3
Pemenne 3amau no Teme «llepnenaukynsipHocts | KoHcme | TEPECCKAIOITMMHUCS
IPSIMBIX U IIJIOCKOCTEN» KT IUIOCKOCTAMM, KaKne
106 JeKIuu | MII0CKOCTH P3
- Ha3bIBAIOTCS B3aUMHO
MepIEHIUKYISIPHBIMU;
(bopMyIHpOBATH TEOPEMY O
MpU3HAKENIEPIICH IUKYISIPHO
CTH JIByX IIJIOCKOCTEH.
[IpuMeHATh U3y4eHHbIE
[Ipaxtuyeckas padora Ne 27 «IleprieHAUKYIAPHOCTD YTBEPKACHHUS IIPU PELICHUU
107 MPSIMBIX U TIJIOCKOCTE» 3a;ad. I13
MHoOrorpaHHHKH U Kpyr.ible Tejaa (36 u)
[1.27,3 | ®opmynnpoBaTh PeryasitTuBHbIe:
0 OINpEEIICHUE U IPUBOJIUTH | BHOCHUTH
Ne 220, | mpumMepsl MHOTOTPAaHHUKOB. | HEOOXOIUMBIEC YO
108 [ToHsiTHE MHOTOTpAHHUKA, IPU3MaA 229 PopMyaupoBaTh KOPPEKTUBHI B P3




3amaur Ha BHIYHMCIICHHE TIOIIAIA TOBEPXHOCTH U I1.76 ompeJieJIeHUue U N300paXkaTh | JEHCTBUE MOCIE €T0 YO
109 2 | o0beMa npu3Mel Ne 222 | npuzmy. @opMynupoBarthb 3aBEpUICHMSI Ha P3
110 2 | Ilpaktnueckas padota Ne 28 «IIpuzmar - ompeJieJIeHUuE U N300paXkaTh | OCHOBE yueTa I13
I1.32 MUpPaMUy, YCEUCHHYIO XapakTepa clIeTaHHbIX
Ne nupamuay. opMyIHpoBaTh | OMHUOOK.
241,24 | onpenenenue u uzodpaxats | [lo3HaBaTeabHbIE:
111 2 | [lupamuna 2 IIPaBUJIbHBIE MIPOBOJIUTH CPABHECHHE P3
I1.33 MHOTOTpaHHUKH. Pemats U KJIaCCU(PUKALIHIO 10
Ne 3aJja4i Ha BBIUYMCIICHUE 3aJJaHHBIM KPUTEPHSIM.
258,25 | miIomaau MOBEPXHOCTH " KOMMyHI/IKaTI/IBHbIe:
112 2 [IpaBunbHas mupaMuia 9 00BEMOB pPa3TUIHBIX YUYHUTBIBATh Pa3HbIC P3
11.34 MHOTOT'PaHHHUKOB. MHEHHUS U CTPEMUTHCS VO
113 2 YceueHnHas nupamuaa Pacno3zHaBaTbMHOTOrpaHHU | K KOOPAWHALUU P3
3ajady Ha BBIYMCIICHHE IIJIOIAIN TOBEPXHOCTU U I1.80 KH, Ha 4ePTEeXKaX, MOJCIAX | PA3IUYHEIX NIO3ULUH B YO
114 2 | o0bemMa nmupaMuIbl 1 B p€aIbHOM MHUDC. COTPYAHNIECTBE P3
115 2 | Ilpaktuyeckas padota Ne 29 «Ilupamunay - Monenuposats yciosue OLIMOOK. I13
[1.35- | 3a/a4M M C TIOMOIIBIO
37 yepTexka WU PUCYHKa,
MIPOBOJTUTH
JIOTIOJTHUTENbHbIE
MOCTPOESHHUS B XOIC
pemenus.. [Ipumensats
W3y4YEHHBIE CBOMCTBA
reoMeTpudeckux puryp u
dhopmyn 11 pereHus
reOMETPUYECKUX 3324 U
3a7a4 C MPAKTUYECKUM YO
116 2 | IIpaBuspbHBIE MHOTOTPAHHUKHU COJIEP/KaHUEM. P3
Humaap I1.59, OO0BACHITEL KaKO€E TEIIO0 PeryasitTuBHbie:
117 2 60, 77 | Ha3pIBaeTCS LUIMHIIPOM, BHOCHUTD P3
3agauM Ha BBIYMCICHHE IUIONAAM MOBEpXHOCTH u | Ne 524, | KOHYyCOM H Kak HEOOXO0IMMbIC
118 2 | oObema muIMHApa 529 Ha3bIBAIOTCS UX JJIEMEHTHI, | KOPPEKTUBHI B P3
119 2 | Ilpaktuueckast padora Ne 30 «L{umunap» - n300pakaTh LUIUHID, JieificTBrE MOCIIE €ro I13
120 2 KOHyc I11.61- KOHYC U UX CCUCHUS, 3aBEpLICHUS HA P3




63 HAXOOUTh IUIOLIAAb

OCHOBE yueTa

Ne OOKOBOH, MOJIHOM XapakTepa ClIeIaHHbIX
553,55 | moBepxHOCTH M 0OBEMA OIINOOK.
5 LHWIMHAPA U KOHYCA. IMo3naBarTenbHbIE:
3ajaun Ha BbIYMCIEHHME IulomaAu mnoBepxHocTH u | I1.81 Pemrate 3a1aun Ha MIPOBOJIUTH CPABHEHUE YO
121 2 | oObema KoHyca Ne 558, | BbIUMCIIEHUE U U KJIacCU(UKALIHIO 10 P3
122 2 | Ilpaktuueckas padora Ne 31 «Konycy» - J10Ka3aTeNbCTBO, 3aJaHHBIM KPUTEPHSM. 13
Cdepa, map, ypaBHeHHE CHEpHI [1.64,6 | cBs3aHHbIe ¢ UMIUMHAPOM U | KoMMyHuKaTUBHbBIE:
SNo KOHYCOM. Y4YHUTBIBAaTh Pa3HbIC
123 2 576 DopMyIMpOBaThH MHCHHS U CTPEMUTBCS P3
[Tnomans TOBepXHOCTH cdepbl, 00beM Imapa ® ero | 11.68,8 | onpexesenus cdepsl u K KOOpZIHHAllMK1
yacreil 2 11apa, ux JIEMEHTOB; Pa3NUYHBIX NO3ULIUHN B
124 2 83 OOBSICHATH, YTO COTPYAHUYECTBE P3
- MPUHUMAETCS 32 IUIOIA/1b OLINOOK.
chepsl 1 Kak OHa
BBIpA)KaeTCsl uepes paauyc
cdepsl; pemaTh NpoCThie
3aJauu, B KOTOPBIX
¢burypupyoT KoMOUHaUU
MHOTOT'PaHHHUKOB U TeJ
3amaun Ha BBIYMCIIEHUE TIOMIA/ICH MOBEPXHOCTH U BpaIeHus.
125 2 | 00beMOB MHOTOTPAaHHUKOB M KPYTJIbIX Tell P3

HUcropus maremaTuku. Meroabl MaTeMaTuKH (2 4.)

126 ‘ 2 ‘ Wcropus matematuku. MeTo1bl MaTeMaTUKU -




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. KaOuHer MmaTemMaTuki.

Ocnamennoctb:Komruiekr MeOenu, pa3fgaTouHblid  MaTepuas, YyuyeOHas JMTeparypa,
IIJIaKaTBhI.

Aynutopus Ne 229 VueOHas aynuTopus Uil NPOBEACHUS, TEOPETUUYECKUX 3aHITHH
(yp0KOB), TCKYIICTO KOHTPOJIA U HpOMC)KYTO‘lHOfI aTTeCTaluu. KOMHBIOTepHBII}'I KJ1acc.
Kommiexkt mebenm.

Texuuueckue cpeacta ooydenus: [1K, myapTumenuitnoe 060pyaoBaHue.

Win XP, 7, 10 - DreamSpark Premium Electronic Software Delivery (3 years) Renewal
1203984220 , Kaspersky Endpoint Security 10 mis Windows — 356-160615-113525-730-94,
[paBa na [TONetPolice School s Traffic Inspector Unlimited, ITpasa ua I1O Traffic Inspector
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MeToau4yeckne MaTepuaJbl

IIpaxmuueckoe 3anamue

[IpakTuyeckue 3aHATHS 10 MATEMAaTUKE OpPraHU30BaHHBI B BUJIE PEIICHUS 3a/1a4.

[TpakTHdeckue 3aHATH 10 MATEMATHKE IPOBOISATCS CIISAYIOMIUM 00pa3oMm:

- ydamgecss CaMOCTOSITEIbHO B THCHbMEHHOW (opMe OTBEYaroT Ha BOMPOCHL s
CaMOKOHTPOJIS, 3aTeM PEIIAIOT 33Ja4d (C HCIIOJIb30BAHHEM PEKOMEHIyeMOW JIMTEPATyphl N
WHTEPHETA), MOCIIe YeTO JEIAaeTCs aHAIIU3 BBITTOTHEHHOW paboThI;

- 3aHATHE OCYIIECTBIISICTCS C UCTIOIh30BAaHNEM HHIUBUYATbHBIX 33 JaHHIA;

- 3aHATHE MMPOBOJUTCS MO PYKOBOJCTBOM IpernoaBaTels.

[Ipu pemeHuu 3ama4 MOKHO TIIOJIB30BAThCSI JTFOOBIMH MAaTEMAaTUYCCKUMHU TaOJHUIAMU |
HEOOXOAUMBIMH (pOPMYITaMH.

KoHTponbk  pe3ysnbTaToB  MPAKTUYCCKUX  3aHATHA  OOYYAMOIIUXCS  OCYIIECTBISICTCS
npernojaBaTesieM Ha Y4eOHBIX 3aHATHUSAX 110 MaTeMaTHKe.

IIpasuna ogpopmnenus pe3yr1omamos npaKmMuyecKo2o 3aHamus

Pesynbpratel odopmistorcs B BHIE NHUCBMEHHOTO OTYeTa, MPH HAMHUCAHUU KOTOPOTO
HE00XO0IUMO MPHUICPKUBATHCS CIIEAYIONUX TPeOOBAHUI:

- 3aMKcaTh JaTy BBIMOJIHEHUS], TEMY U 1Ieb pabOThI,

- 3amKcaTh yCIIOBUE 3a7a9u B KpaTkoit popme (1aHo);

- 3aIIMCcaTh BOIPOC 3a1a9M B KPaTKo# opMe (HaHTH);

- 000CHOBATh HEOOXOIMMOCTH MIPUMEHEHUS TEX WJIK UHBIX (OPMYII JJIs PEIICHUS 3a]a4H;

- MIPU pEIIeHUH 3a]a4 Ha MOCTPOCHHE MpPOaHAIM3UPOBATh YCIOBHUE 33Ja4Md W BBINOJIHUTH
YepTexK, 1aB OMMHCAHUE BCEX MOCTPOCHHUIA,

- 3aMKcaTh OTBET.

Pewenue 3a0au

OcymecTBisisl pemieHus 3aiad 1Mo MaTeMaTHKeoOydaroluecs JOJDKHBI 3HaTh HE TOJBKO
OOIINI1 aNrOpuUTM pEIIeHUs 3a1ad, HO ¥ yMETh padoTaTh ¢ YaCTHBIMH CTPYKTypaMu Ipoliecca
pemienus 3anad. [IpuBenem nmpuMepsl TaKUX CTPYKTYP.

[IpaBuna pemeHus 3aga4

Ortan 1.I1oHATh CyTh 3aa4u.

Otan 2.COoCTaBUTH IJIaH PEIICHUS 3aa4H.

Oran 3.Peann3oBaTh MmiaH penieHus 3a1a4u.

Oran 4.IIpoananu3upoBaTh NOJYyUYEHHBIH PE3yJIbTAaT.




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 Heboapmoro mo oobeMy 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 3aKpEeIUIeHHe W3YYEeHHOT'0 MaTepHasa 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 BBIAEIATH CaMO€ I'JIaBHOE 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,
oOydarormeMycsi Hy’KHO yMeTh OTCTauBaTh CBOIO TOUYKy 3peHus. OOydaromemMycs HaIIeKuT
XO0pomo 1moaAroTOBUTHCA, 4TO0BI 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 TMOJB30BaThCS YYEOHOW U JOMOJHUTEIHHOU
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 MPOU3BOJIBHBIMU MPAKTHUECKUMHU MTPUMEPAMHU.

OueHoynbie MaTepHaJIbl NPH (POPMHUPOBAHUM Padoyeil MpPorpaMMbl IMCUHUIINHBI
II1.1 MaTremaTuka

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.

Ilnanupyemble pe3yJbTaThl OCBOCHUS YUeOHOM TMCUMILITHHBI
B pesynbrare uzyduenus yueOHOW TUCIUILUIMHBI MaTeMaTHKa Ha ypOBHE CPETHEro OOIIEeTOo

o0Opa3zoBaHwus:
OOyuaroruiicst Ha 6a30BOM YPOBHE HAYUYHTCS:

Anzebpa u nauana ananuza

Yucnaa u evipasrcenus

OnepupoBaTh NOHITHIMU:

- [eJI0e  YHCJIO0, JEJUMOCTh YHCENl, OOBIKHOBEHHas JpoOb, HecsAiTHYHas JpoOb,
palroHaIbHOE YHCIIO0, MPHOMIMKEHHOE 3HAUYCHHE YHCIIa;

- omepupoBaTh ~ Ha  0a30BOM  ypOBHE  MOHATUSAMHU:  JiorapupM  YHUCIA,
TPUTOHOMETPHUYECKAst OKPYKHOCTD, TPaJyCHasl Mepa yTiia, BeIMYMHA yTiia, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPHYECKOW OKPY>KHOCTH, CHHYC, KOCHHYC, TAHTCHC U KOTAaHTEHC YIJIOB, UMECIOIINX
MPOU3BOJIBHYIO BEIMINHY;

- BBINOJIHATH apU(PMETHICCKHE JCHCTBUS C IEIBIMHA U PAIlHOHAIEHBIMU YHCIIAMHU;

— BBITIONTHATh HECJIOKHBIE TIPeoOpa3oBaHUsl YHCIOBBIX BBIPAXKCHHUH, COACpPKAIIUX
CTETICHU YHUCell, TH00 KOPHH U3 YHCE, JINOO JIoTapu(MbI YUCeT;

— CPaBHHBATh paIlOHATBHBIC YHCIIA MEXKTY COOOM;

- OLICHUBATh M CPaBHUBATh C PAIMOHAJIHHBIMH YHCIAMH 3HAUCHHS IENBIX CTEIICHEH
YHCell, KOpHEH HAaTYpaIbHOM CTEIIEHU U3 YHCe, Torapru(MOB YUCEI B IPOCTHIX CITyYasX;

- OILICHUBATh 3HAKH CUHYCa, KOCHHYCAa, TAHTE€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB;

B moBceHEBHOM KU3HU U NIPU U3YyUEHUU IPYTUX YICOHBIX TPEIMETOB:

- BBINOJIHATH BBIYHCIICHUS TIPU PEIICHUH 3a/1a4 MMPAKTHYECKOTO XapaKkTepa,

— BBITIOJHATh TPAKTHYECKUE pPACUeThl C HCIIOJB30BAHHEM IIPH  HEOOXOIMMOCTH
CIPaBOYHBIX MATEPUAIIOB M BBIYMCIIUTEIBHBIX YCTPOKCTB;

— COOTHOCHTH PEaTTbHBIC BEJIMYUHBI, XapaKTEPUCTHKH OOHEKTOB OKPYIKAIOIIETO MHpa C
UX KOHKPETHBIMHU YUCIIOBBIMU 3HAUCHUSIMH;

- WCIIOJIb30BAaTh METOJBI OKPYTIJICHHS, MPHUOMMKCHUS W TPHKUAKA TIPU PEIICHUU
NPaKTUYECKHUX 3a/1a4 MOBCETHEBHOM JKU3HHU.



Ypasnenusn u nepasencmea

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

- pelaTh nokasareabHble ypaBHeHus, Buga a”*°=d (rae d MOKHO IpeCTaBUTh B BUJIE
CTEIIeHH ¢ OCHOBAaHMEM &) U MpocTeiiime HepaBeHcTBa Buma 8*<d  (rae d MOXKHO MpeaCTaBUTh
B BH/IC CTCIICHH C OCHOBAHUEM a);

—  peliaTh UppalMOHAILHBIC YPAaBHEHUS,

- OPUBOJIUTh HECKOJBKO IPHUMEPOB KOPHEH MPOCTEHIIero TPUTOHOMETPUYECKOTO
ypaBHEHHsS BHUAA: sinX = @, COS X = a, tgx = a,ctgx = a, rae a — TabiuMyHOE 3HAYCHHE
COOTBETCTBYIOIICH TPUTOHOMETPUYECKON (YHKIIHH.

B noBceTHEBHOM KHM3HU ¥ TIPU M3YYEHHH APYTHX MTPEIMETOB:

COCTaBJISITh W pellaTh yPAaBHEHUS M CUCTEMbl YPAaBHEHHMH TPU PEIICHUH HECIOKHBIX
IPAKTUYECKHUX 3a71a.

Dynkuyuu

- OnepupoBarh Ha 0a30BOM ypOBHE MOHITHSIMH: 3aBHUCHMOCTb BEJIMYUH, (YHKIUS,
apryMeHT M 3HadeHue (QYHKLIMHU, 00JACTh ONpEAETICHHMS U MHOXKECTBO 3HAueHHH (yHKIMH,
rpaduK 3aBUCHUMOCTH, rpaduK (QYHKUUH, HyIH (YHKIHH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
BO3PaCTaHUE Ha YMCIOBOM IPOMEXKYTKE, yObIBAaHHE Ha YMCIOBOM IPOMEXKYTKE, HauOoJjbllee U
HaMMEHbIIIee 3HaUeHUE (PYHKIIMU HA YUCIOBOM MIPOMEKYTKE, epuoandeckas GyHKIUs, IIEPHOL;

- ornepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMM: CTENEHHas, Jorapu@muueckas Hu
nokasaresabHas (yHKIMH, TPUTOHOMETPUYECKUE (PYHKIINY;

- pacrio3HaBaTh rpauKd 3JIEMEHTAPHBIX (YHKIMNA: CTETIEHHOH, JIorapu(MUIEeCKOl u
MoKa3aTeNbHON QYHKIUHI, TPUTOHOMETPUUECKUX (PYHKIIHIA;

- COOTHOCHUTH I'papUKM >JIE€MEHTapHbIX (DYHKIU: cTerneHHOW, JorapupMuU4eckoil u
noKa3aTeabHON (YHKIMHA, TpUrOHOMETpUYecKHX (YHKIHMA C ¢dopMyraaMu, KOTOPHIMH OHHU
3aJ]aHbl;

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

- OTIpeIeNIATh 10 TpaduKy CBOWCTBA (GYHKIMHU (HYJIH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH, HAUOOJIBIINE U HAUMEHBIIINE 3HAYEHUS U T.11.);

- CTpPOUTHh 3CKHM3 Trpaduka GYHKIUH, YyAOBIETBOPSIOUICH NpUBEIECHHOMY Ha0Opy
yCIOBHH (ITPOMEKYTKH BO3pacTaHus / yObIBaHUs, 3HaUeHUE (QYHKIMHU B 33]aHHON TOUYKE, TOUKU
IKCTPEMYMOB H T.]1.).

B noBceHEBHOM KU3HU U IPU U3YyUEHHUH JPYTUX IPEIMETOB!

- onpeneNnaTh MO TpaduKaM CBOMCTBA peaJbHBIX IMPOIECCOB M 3aBHCUMOCTEH
(HauOosplIMe U HaUMEHbLINE 3HAYCHUS, TPOMEKYTKH BO3pacTaHUS M YOBIBaHMSI, IPOMEKYTKHU
3HAKOIOCTOSIHCTBA U T.I1.);

- MHTEPIPETUPOBATH CBOKWCTBA B KOHTEKCTE KOHKPETHON MTPAKTUYECKOW CUTYyalUU.

Inemenmol Mamemamuieckozo aHalu3a

— OnepupoBarh Ha 0a30BOM YypOBHE MOHATHSIMH: IMPOU3BOJHAS (YHKIMH B TOYKE,
KacaTrenbHasl K rpa@uKy QyHKIMH, TPOU3BOIHAS (PYHKIIHNH;

- ONpeNeNIATh 3HAa4eHHWE MPOM3BOJHOW (YHKIMM B TOYKE MO H300paKEHHIO
KacaTeJIbHOH K rpaduKy, MPOBEICHHOM B 3TON TOUKE;

- pelath HECIOXXHbIE 3aJaud Ha NPUMEHEHHE CBSI3U MEXKIY NPOMEXYyTKaMU
MOHOTOHHOCTM M TOYKaMH JKCTpeMyMa (YHKIUH, C OJHOH CTOPOHBI, M HPOMEXKYTKaAMHU
3HAKOMOCTOSTHCTBA M HYJISIMH ITPOU3BOIHOM 3TON (PYHKIIUHU — C IPYTOH.

B nosceaHeBHOM KU3HU U IIPU 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:

Haiigure:
a) CyMMY BEKTOPOB IOJIb3YSICh IIPaBUJIAMU TPEYTOJIbHHUKA U MapaJlIeiorpaMma;
0) pa3HOCTh BEKTOPOB;
B) BBINIOJIHUTH YMHOXEHHE KaXKI0TO BeKTOpa Ha yucina 2; -3; 0,5;

2. [TocTpoliTe cymMMy BEKTOPOB, IOJIb3YSCh IPABUIIOM MHOTOYTOJIBHUKA
3.  Haiigute cymmy BEKTOPOB, MOJIb3YSCH IPABUIIOM Mapasieenumneaa
— — — — — —
4. VYupocture Beipaxkenue AC+ MK+ KD+ CD+ DA+ DM .
o. Han pom6 ABCD, cropona kotoporo paBHa 5 cm, a muaroHanb AC paBHa 8 cw,

HalJIUTe JUIMHY BEKTOpa BD.

Ilpakmuueckas paboma Ne 2. « Ckanaproe npouszgedeHue 6eKmopos»

1. Ompexenute KOOPAMHATI BeKTopa d, eci d = 20 — j + 3k.

Haiinure KoOpauHAaThl BeKTOpa d + I;, ecm a{—2;1;—5}u 5{2; 3;—1}.

Haiiiute KOOpAUHATEI BEKTOpa d — B, ecu d{—2;3;0} u l;{—4; 0; 2}.

Haiinure koopaunatel Bektopa 3d, ecinu a{—1; 2; —4}.

Haiimure koopaunatel cepeannbl otpeska AB, eciu A(—3;4; 3), B(1; —2; 2).
Brluucnuire [UIMHY BEKTOpA d, €CIM €ro KoopauHaThl {—3; 4; 0}.

Haiinute paccrosiaue mexny toukamuAuB, ecmu A(—1; 2; —2), B(—1; 3; 4).
Haiiure KOOpAMHATEI BEKTOPA, IPOTUBOIIOIOKHOTO JaHHOMY BEKTOpY d{—3; 4; 5}.

© oNGORWDN

Haiiure KOOpAMHATEI BEKTOpA 1M , ecin M = 3d — 25, rae d{1; 2; 6}, B{—l; 3;1}.

. Halinure niimny BexTopa MN, ecnu M(—=1;2;3),N(—1;-2;—-4).

. Haitaure xoopanHATHI BEKTOpa W, €CJIM KOOpJauHaThI ero Hauana M (2; 3; —1) u koHna
N(-=2;1;0).

12. Haiinute paccrosinue Mexy Toukoid N(—4; 3; 5) 1 HauanoM KOOpAHHAT.

13. U3BecTHO, uTO TOUKa C — cepeqrHa oTpe3ka AB, HaiiiuTe KOOPAMHATHI TOUKH B, ecin

U3BECTHO, uTo Touka A(2; —2;0), a touka C(0; 3; 1).
14. Haiinute nepumetp Tpeyronbauka ABC, ecnu A(1; 1; —-2), B(1;4; 1), C(5;1; 0).
Yuciia 1 BbIpaKeHUs

N
= O

Ipakmuueckas paboma Ne 3 «/leticmeus co cmeneHsamu u KOPHAMUY»

1. Beryucaurs:

a) 24/81+3/-125+80;
1

6) 316 2.
2. YTIpOCTUTB:
11

a) a’-a';



2\ 3
P (0]

3. Cokpatutb 1po0hb:
1

x —5x2
a) T :
x2-5
1
. a’ -4
) a-16"

4. Pemutb ypaBHEHUE:!

a) 81" =./3;
6) 252x+l — 573x71 )
5. HaiiTu 3HaueHHE MPOU3BEICHHUS:

46++/20 -4/6-~20 .

6. YOpocTuTh BeIpaKEHHE:
1
a e%° 36
%5605 4 g %5 1+ 05 | 405 _ g0

IIpakmuuecxas paboma Ne 4.« Ceoticmea 1ocapugmosy

1. Brrunciaurts:
logs 243,
0) logys 1;
B) 1g 0,0001,
r) logs 375 — logs 3.
logs 36
) logs 6

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

4. YrpocTHuTte BeIpak€HHUE, MOJb3YsICh OCHOBHBIM JIOTapU()MUIECKUM TOXKIECTBOM
8log8 0,5 4_log2 6 101g 5-2
H H .

5. Iponorapudmupyiire mo ocnoanuto 10 (a>0, b>0)
x = a’b3.

OCHOBBI TPUTOHOMETPHH.

paxmuueckas paboma Ne 5. «Onpedenenue cunyca, KOCUHYCa U MaH2enca 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’ o -5
7sin’a -2
2.  YOpocTHTh [0 YMCIOBOrO OTBETA
g 1-cig ‘a

1-t9°a  ciga
3.  Bblumcauts

[(1+ tg13°)’ +(1-tgl3°)’ J cos?13’
4.  Bpuucouth

. LT , 3T . .57 I
SIn®" —+C0S™ —+SIN" —+C0S™ —
8 8 8 8

5. Brrauciautb

co S(Zarctg (—1)+2arcsin [— %D



6. Brrauciautb

arcsin % —arccos —? +arctg (—\@)

Hpaxmuueckas paboma Ne 7. Dopmyiibl clodHcerus U 080UHO20 Vaiay

BapuaHT |

BorucsinTe 6€3 mMoMOIM TaGJIMI, ¥ MHKpOKaJdbKyaaTopa (1—5).
1.[1] sin 42°30’ cos 47°30’ + sin 47°30’ cos 42°30".

2.[1] cos27° cos 18° — sin 27° sin 18°.

3.[2] sm—cos—-—cosz—Tt sin =
15 5 15 N
g+ tgo
4, @cos4—"cos5—n+ sin 4® gin 3%, 5.2 —8 8
18 9 18 n /)4
1-tg— tg—
8 8
6.
Haiitu sin 20, ecau 90° < o < 180°, sina = TR
A

7. YIIPOCTUTH BBIpAXKECHUE:!
cos? 20 + 4sin? o cos2a.
1+ cos20 + sin2a

coso + sino

[pakmuueckas paboma Ne 8. « @opmyavt npusederus




BeluucanTe ¢ momolneio ¢opmya npuseaeHusa (1—22).

1.[2] cos 315° + sin 210° + tg 420°.

2.(3] s1n--—131c —cos%+ tg—l—iE

. . Onpe,ueJme 3HAK YHCJIOBOI'O BBIPpaXE€HHA

sin100° cos 200° tg300°
sinl ’

CpaBHuTH uncaa (4—6).
4.(2] sin 500° u cos 600°. 5. (3] sin 5,31 1 cos4,3n.

6.[4] sin12 u cos13.
YopocTHTh BBIp&YKEHHE M HAWTH ero yuciaoBoe 3HaueHue (7—8).

sin(oo — ) — cos(i—aJ
2 npp[(]:s_n
4

7.[6]

cos(o0 — ) + sin(a?n— ou)

sin[l—s—)-ri—a) + cos(7m + o)
5Tl.'

npH o = —
p 6

8. 6]

cos(nTn+ a] — sin(a - ©)

DOYyHKIUHT

Ipakmuueckas paboma Ne 9. « Cmenennas, nokazamenbHas u 102apupmuieckasn GyHKyuu»

1. N300pa3uts scku3 rpaduka GpyHkumn Yy = X

a) VYkazaTh 0051aCTh ONpeeTICHUs] 1 MHOYKECTBO 3HAaYCHHUH (PyHKIINU.
b) BbIsICHUTE, HAa KaKUX MPOMEXYTKaX (QyHKIHS yObIBaeT.

c) CpaBuuth uncina Y = (3’ 2)_5 u.y= (3\/5)_5

2. Haiitu dyuxunto, obparayto dynkimn Y = —2X +1; ykasars eé o6nacts onpenenenns u

MHO’KECTBO 3HAUECHUH.
3. Kakas ynkius sBinsieTcst Bo3pacTraromieii?

g V= 0,2*
V=3
5\
e
g V=2
4. Haitnure o6nacTs 3HaueHus Gyukmuu Y =3 — 0.
, i)
b) (0 +oo)
0 [— 6;+oo)
d) (— 6;+oo)

5. Omnpenenure HauOoOJIBIIIEE U3 YUCETT.



3V
d) (Zj . ,
6. Cpasuure uncna: a) 5,6 %u5,67°; 6) (1 %)_Bu 1; B) (g) u (E) :

2
. . . 1
7. Haiinute KOOpAMHATHI TOYEK NepecedeHus rpadukoB GpyHKIM y = 4* uy = "

8. Cpasuurts log;31u log;30,9.
9. CpaBHuth ¢ HyleM yncio log, 3.

Ipakmuueckasn paboma Nel(0 « Tpueonomempuueckue gyHxkyuu»

1.  Haiiti obnactb onpenenenus: GyHKIUU:
Bapuanr 1 Bapuanrt 2 Bapwuant 3 Bapuant 4
2X :
y=sinX+tgx Zm Y =/COSX y =+/SINX

y=2sin’x y=SiNX+X , _ 2, 1+cosx y=cosx—1
2

2. Haiit MHOKeCTBO 3HaUYCHUN (PYHKITUU:
y =1-2sinx y=3—23|an:2cosx+5y=33|n X+4
y=1-2sin*x y=2c0s"x—1 y =3-2sin*x y = 2c0s* X +5

3. BBIACHUTB, AIBISETCA JIM AaHHAS QYHKLUS YETHON MM HEUETHOM:
y=sinx—x* y=x>-sinx y=(1-cos’x) y =sin*x
1-cosx

2 2
=x*4+c0SX ¥ =COSTX y=2C08*X+5y=———
Y Y Y Y 1+ cosx

4. IToctpoiite rpaduk GyHKINU:
y=3-2cosx ¥ =SINX+1y=2sinx+1y=3c0sX-2

YpaBHeHNsi 1 HEPABEHCTBA

IIpakxmuueckas paboma Nell. « Uppayuonanvhule ypagrnenus»




Pemuts ypaBaenue (1—12).

1

1.[4] Vx+8 = Vb~ x.

3.4 Vx+11=x-1.

5 6] V2x+1-Jx =1.

7.6l vx-2+Jx+6 = 4.

9.5 V15- x +V3- x = 6.

0.6l Vvbx -3 -/2x—-1=.3x-2.

2. [4]V1-x=x+1.
4.[A JVx2 + x+4=4.
6.5]Vs—x -5+ x=2.
8.6] vV2x+5-Jx+6 =1.

IIpakmuueckas paboma Ne 12 «Iloxkazamenvhvle ypasrenus u HepageHCmaeay

1.

VYkazarb MIPOMEKYTOK,
1 0,4x-2
(_j _125
25
g —472
b) = 2;':']
) (2:4]
d) '0;2]

3.
5X .2X

6.

KOTOPOMY  TMPUHAIJICKHUT  KOPEHb

ypaBHEHUS

. BX_E 3X+1 _ 1
YKaBaTB HpOMC)I(yTOK, KOTOpOMy HpI/IHﬁ.l[J‘IG)KI/IT KOpeHL ypaBHeHI/DI. ° —

a; [_4;_2]

KOTOpOMY MIPUHAIICKUT KOpPCHb

YpaBHEHUS:

b (-2;-1)
C [_ 1;':']
d (1;2)
VYKka3zaTb  NPOMEXKYTOK,
=0,01"
3 [0,3]
b (-1;2)
[2.5)
d (-2;0)
Pemnre ypaBHeHue. B oTBeTe yKaXuTe MEHBIINI KOPEHb!
6° 2
3_2 = 68—5X

Pemnre ypaBHeHnue:

7_5X_5X+1:2-5—3

Pemmre ypaBHeHue:

ORO



7.

Pemmure ypaBHeHue:

1 3-X x-1
6" —(—) +36 2 =246
6
8. Vkazatb  HpPOMEXYTOK,  KOTOPOMY
5x+2 _X2 _5x :O
2) [-25,-10]
b) [— 5', 0l
c) [D;E]
a  (510]
9.  Pemmre ypaBHeHue!
32x+5 . 22x+7 + 32x+4 . 22x+4 — O
10. Pemwmre ypaBneHue:

3 -2.3-3=0

Pemnre ypaBHeHUs:

1.

2.

7.

Pemmmth cucremy ypaBHEHUM: {

Ipaxmuueckas paboma Ne 14. «IIpocmetiwiue mpuzoHomempudeckue YypasHeHus

log

1
(7-x)° g _E =0

log, x+1log, 9=3
2log, x* =log5 x+3

logs logs x

x 9% = > log, 14

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

X—3

Ig(x2 —3x)—IgK:O

log,—1log, y=0
log,+log, y =1

IIPUHAJICIKUT

KOPEHb

Ipaxkmuueckas paboma Ne 13«Jloeapugpmuueckue ypasHenus u HepageHcmeay

1.

Brruncnure:
arccos 1/22 ArcCos ( 21 ] 2 arccos 1 + 3 arccosO.
2
arcsin (_1)- 2arcsin ( —?] - g arcsin 0.

YpaBHECHUS:



2. Pemmte ypaBHEHHE:
1 1
cos x=0,7; cosg =0; 2c0s2x =V2; gcosi =3

sinx =0,35; sin= =1 2sin3x = —1; lsink= V2
2 2 3 4

tgx =5; tg4x =1; tgz = —/3.

Ipaxmuueckas paboma Ne 15. « OonopooHvie ypasHeHusy
Pemute ogHOpOIHOE ypaBHEHHE:

2cosx— 2=0

tg2x +1 =0

2C0s°X — 3cosx +1 =0

3sin?x + SiNXcosx — 2 cos’x = 0
sinx—cosx=0

sin’x — 3cos®x + 2sinxcosx = 0

oak~kwnE

Ipaxmuueckasn paboma Ne 16. «Penienre ypaBHEHUN Pa3IoKCHHEM Ha MHOKUTEITN »

1. IlpuBeaute ypaBHEHHE K KBaJIpaTHOMY OTHOCHUTEIBHO OJIHOM U3 TPUTOHOMETPUUECKHUX
(GYHKUMN ¥ HAlTH €ro KOpHHU:

sin2x = 1.

2sin?x + sinx - 3=0.

2sin®x + 3cosx = 0.

2. Pemmre ypaBHEHHE, PA3JIOKHB HA MHOKHTEIH €T0 JIEBYIO YacTh:
sinx —sin3x = 0.

3tg2x—/3tgx =0.

2 cemecTp
DJIeMEHThIMATEMATHYECKOI0 AHAIN3A

Ipaxmuueckas paboma Ne 17«Bviuucnenue npouzgo0HuIx»

1. Haiitu cooTBeTrcTBHE MeX 1y QPYHKIUEH U e€ MPOU3BOIHOM.
1. 2. 3. 4. S. 6.
C \/; X . 12 1 1 _
sin © x 1— X2 1+x
7. 8. 9. 10. 11. 12.
X arcsinx | g* sin x 1 a*Ina
1-x?
13. 14. 15. 16. 17. 18.




24/x
19. 20. 21. 22. 23. 24.
1 L 1_x -1 1 log,x |-sinx
T X nx 9a
25. 26. 27. 28. 29. 30.
arcctgx | 1|0 1 arctgx 1
1+ x? cos” x X
31. 32. 33. 34. 35. 36.
COSX | Inx ctgx | 1 e 1
xlna x?
2.  ComocrtaBbTe GyHKINHU €€ TPOU3BOIHYIO.
[IpousBoaHas
PyHKuus % 2x -2 COSXsinx CoS(x+2)
X2+ 1
sin( x+ 2)
Inx
cos?x
3. Brruuncnure nponsBoaHy0 GYHKIUH:
X' x°
6 7 3
=—: Yy=X:; y=—: y=7IXx"; y=x"+5
y 7 y y 10 y y
3
y=JX: y=4x*+3; y=6J/x+4; y=3x"+ —; y=—
J_ X
4
3/\,2 4
y ] y ’ y 3X5 y y — \/7
4.  BpluuciuTe NPOU3BOAHYIO QYHKIIUH:
y 2x—3
a =
) 3-2X
b) = 1
(5-2x)°
y 1
c =~
) 5—2X
5. BbluuciuTe 3HaueHHe Ipou3BoaHoil Pynkuun Y = 2X- Inx—x-1n49 npu X =7
a 0 B r
13 15
0 - 2 -
6. Brraucnure npousBoIHYIO CI0KHON (HYHKITMH

y =sin® x-log, 5x

Ipaxmuueckas paboma Ne 18 «I'eomempuueckuil u (huzuueckuii CMbLCI BPOU3BOOHOU»




1
1.  VYruosoii ko3pduuueHT kacarenbHO K rpaguky QpyHKIUH f(X): 3 x3 = 2X B TouKe
¢ abcruccoit X =1pagen:
a) -1,
2
2.
%) 3
6) 1,
1
r) —.
) 3
2.  Yraosoii kod(urmeHT KacaTeJIbHON K rpaduky byHKIMHA
y=2C0S2x — SIN4X g rouke ¢ abewmccoii X :% paBeH:
a) 8;
0)2;
8) —2;
r)0
3. Haiitu TaHreHC yriia HakJIOHA KacaTelIbHOW K rpaduKy QpyHKuuu Y = x* —1 B Touxe

4. Jana ¢pynxuus T (x)=5+4x —3x°. Haiiaure KOOp/MHATEI ToukH eé rpaduka, B

KOTOPOW yTII0BOK KO3 PUIIUEHT KacaTeIbHOU K HEMYy paBeH -5.

5. K ¢yrxmn Y =2 SIN X+ 3 COS X nposenenst kacatebHble B TOUKax ¢ aGCIHCCAMH

37 | SIBRSIOTCS M ATH KAaCATENbHBIC napauieTbHBIMU TPSIMBIMU?

2

2
6. Haiinure yron Mexmy KacaTenbHoli K rpaduky (yHKIHH f(X) =X~ =2X+5 B

TOUKe ¢ abcuuccoit XO = 9 ¥ OCBIO abciuce.

1

7. HaliTh MIHOBEHHYIO CKOPOCTh MATEPUANbHOM TOYKH JBIXKYIIEHCS MO 3aKOHY
S(t)z 2t° +3t? —6t —1 B MomenT Bpemeru t = 2
f (x)= —2x> —12x* — 23x—8 o6pasyer ¢
TOJIOKUTENLHBIM HallpaBlIeHreM ocu abeiuce yroa 45°, Haiiue KoopAMHATBI TOUKH KACAHHS.

8. KacarempHast K

rpaduKy QyHKIUU

9. Kacarensnas k rpaduxy oymkmm Y =(X—1)°X mapamtemsna ocuOx, Ho He

coBnagaeT ¢ Heil. Haiinure KOOpAMHATHI TOUKU KACaHUs.

a

0

B

r

1.4
3’27

J

[

1

4

3 b

27

J

%

7~ N\
e

%)

Ipaxmuuyeckas paboma Nel19 «Hccredosanue (hyHKyuu ¢ nOMoub0 NPoU3BOOHOLL.

Oynxnmsa y=f(x) 3agana rpapukom. YKaxure:

a) 005acTh onpeneaeHus PyHKINH;

0) npu kakux 3HavYeHusX X f(x)<-2;
B) IPOMEKYTKH BO3PACTAHUS U IPOMEKYTKH YOBIBAaHUS (DyHKIUH;
) B KaKUX TOYKax rpauka KacaTtejbHbIC K HEMY MapajuieNIbHbl OCH a0CITUCC;

1) HauOOoJbIIIee M HAMMEHBIIIEE 3HaYeHUs (DYHKITHH.




B

J
[ A\

|
Bl
|

2. Tloctpoiite rpaduxu GpyHKIHIT
y=x3+6xz+9x ; y:4/x'X.

Ipaxmuueckas paboma Ne 20 «I[Tocmpoenue epaduxos pyuxuuy

Jana pynkuus y = f(x) = %3 —x%—3x + 4.
1) Tloctpoiite rpaduk Gpyukimu y = f(X).
2) Cxonbko KopHel nMeeT ypaBaenue f(X) = a, ae [—5 ;5 %]
3) Ioctpoiite rpaduk pynkuuu y = - f(X).

Ipaxkmuueckas paboma Ne 21« Bviuucienue unmezpanosy

3, 2 (5 , 1 9 3546 | ;.
X%+ ——Vx" =1)dx; + +e dx,
J( x4 / I(436 -1 cos® 3x /
15_ 3 1[4 53 )x- 134+l € dx
e x° i \/_) x, (J; x+1 dx,{x(1+lnx)'

4
J Ccos x dx J 35 dx:
3 —sin® x

IIpakmuueckasa paboma Ne 22«Bviuucnenue niowaoeii ¢ nOMOWbIO UHMESPALO8»

Haiinure momanas GUrypbl, OrpaHUYCHHON JTUHUSMH.

y=x"+2; y=4-X
y=—x"—4x; y=Xx+4
y=—x"—4x; y=X+4
y=x—4x, y=-Xx
y=x"+2, y=6x—x°

o M L N e

CrarucTuKa ¥ Teopusi BEPOATHOCTE, KOMOMHATOPHUKA

Ipaxmuueckas paboma Ne 23«Ilepecmanogku, pazmeujenus u COYEMaHus» »




Buibepume 00un u3 6apUAHmMo6 0meema u 3aHecume €20 6 TUCHOK C pesylbmamamu.
1.CoueTanusiMi Ha3bIBAIOTCS TAKHE COCHHEHMs], KOTOPbIE COCTOSAT H3:
DOguux ¥ Tex XK€ N JIEMEHTOB H OTIMYAIOTCS JAPYT OT Apyra TOIBKO IOPSAKOM HX
PpacIonoXKeHus .
2) n 3JIEMEHTOB, B3ATHIX X JaHHBIX M Pa3JIAYHBIX 3JIEMEHTOB, B KOTOPHIC OTIHYAIOTCS JPYT OT
npyra 100 CaMHMH 3I€MEHTaMH, TH00 MOPAAKOM HX PaCIIOTIOKEHHS.
3) n 31EMEHTOB, B3ATHIX U3 JAHHBIX M Pa3IMYHbIX JJIEMEHTOB, X KOTOPHIE OTJIMYAIOTCS JPYT OT
IpyTa 0 KpaHEH MepPE OMHUM DJIEMEHTOM.

2.Pa3Memenusi 0003Ha49aI0TCH:

1) P, 2)Cn 3) A™,
3.KoH4ecTBO NepecTAaHOBOK HAXOAUTCS 10 hopmy.ie:
m! m!
1) (m—n)In! 2) n! 3) (m—-n)!

4. C3,C2, C8—ave:

1)BburoMuansHbIe KOO QUIHEHTEL.

2)Tabuna 3HaYeHn i OHHOMUATBHBIX K030 QUIHEHTOB.
3)®opmynna AT pa3ioKEHUS CTEIIEHU BYYICHA.

Hpaxmuueckas paboma Ne24«Bepoamuocmuoy

1. Ckonbkumu crnoco0aMu MOXHO BbIOpaTh B Ipymne U3 25 CTYIEHTOB TPEX YEJIOBEK Ha
TOPOJICKYO0 MaTEMATHUYECKYIO OJIMMITHALY ?

2. Cpenn 12 xonecHbIX map, 2 mapbl u3HOmeHbl. CiydaiiHbIM 00pa3oM BwIOMparoTcs 4
KoJIeCHbIE Mapbl. HaliTH BEepOATHOCTB TOTO, YTO Cpeid BEIOPAHHBIX HE MEHEE 3 HEM3HOLICHHBIX.

3. B Texnmueckoit nmaboparopum wumeercs 6 1HMQPOBHIX W 4 aHAIOTOBBIX TpHOOpA.
BepostHoCTh 0ommbku u3mepenust ais mudposoro mpudopa pasna 0,95, ans ananoroso - 0,8.
W3mepenune mpoBOIUTCS ciay4yailHO BbIOpaHHBIM mpubopoM. HaliTu BeposSTHOCTH OIIMOOYHOTO
WU3MEpEHMUS.

IIpsiMmble ¥ MJI0CKOCTH B NPOCTPAHCTBE.

Hpaxmuueckas paboma Ne25 «llapannenvrocms npsamvix U NIOCKOCmey

1. Yepes konen A otpe3ka AB npoBeznena miuockocts. Yepes konen B u Touky C aToro orpeska
IIPOBEJEHBI TapaAJUIEIbHBIE MIPSIMBIE, IIEpECEKaroNue TIOCKOCTh B Toukax B1 u Cl. Haitnure
mmny otpe3ka BB1, eciu CC1 =15 cm, AC: BC=2:3.

2. Yepes xkoH1bI 0Tpe3ka AB u ero cepennny M mpoBeieHbl TapajlieNIbHbIE NIPSIMBIE,
MepECEKarNIMe HEKOTOPYIO MIIOCKOCTh B Toukax Al, Bl u M1. Haitgute nmuny otpeska MM,
ecin oTpe3ok AB He nepecekaer miockocts 1 AA1 =5Mm, BBl =7 m.

Ilpakmuueckasn paboma Ne 26 «IlocmpoeHnue ceuenuii»

1.  Tloctpouth ceuyeHwe TeTpadqpa, mpoxojsiiee depe3d Touku K, L u M, nexammux B
IJIOCKOCTSIX TPaHei.
2. Ha pedpax AB u AD mupamuast MABCD 3anansl COOTBETCTBEHHO TOUKH P u Q —

cepenuHbl ATUX pedep, a Touka R ymexxutr Ha pedbpe MC . IlocTpouTh cedeHHE TUPAMUIBI
IJIOCKOCTHIO, TIpoXosiiei uepe3 Touku P, Q u R.

3. [Toctpouts ceuenue Terparapa ABCD miiockocTero, npoxoasuiei yepe3 Touku K, L u
N, xoropeie nexar Ha ero pebpax. (IIpm sToM TOCTpoeHHE MOMKHO TPOXOAWTH «BHYTPH
MHOTOTPaHHHUKA )

IIpakmuueckas paboma Ne27 «IlepnenOuKyiapHocme npAMbIX U NIOCKOCHEN»




1.Touka O — neHTp KBaapaTa co cTopoHoil 4 cMm; OS — 0Tpe30K, NepreHUKYIIPHBINA K
IUIOCKOCTH KBajipaTa U paBHbIi 2 cM. Hailtu paccTosiHue OT TOUukH S 10 TOUKH A.

2. Haknonnast AB nepecekaet miockocTs P B Touke C; KOHIIBI €70 OTCTOAT OT IVIOCKOCTH HA
pacctostHuu 5 cMm u 3 cm, AC=7 cm, CB=4 cMm. HaliquTe nyinHy npOeKIMy HaKJIOHHOW Ha
IJIOCKOCTBIO.

3. VI3 TOUKHM K IJIOCKOCTHU IIPOBECHBI ABE HaKJIOHHBIE. HaiinuTe AMHbI HAKIIOHHBIX, €CJIM OJIHA
U3 HUX Ha 26 cM Oosbliie ApYyroil, a NpoeKIny HaKIOHHBIX paBHbI 12 cM u 40 cm.

4. HaiiguTe paccTosiHUE OT CEpeuHbl 0Tpe3ka AB 10 INIOCKOCTH, HE MEPECEKAOIIEN 3TOT
OTPE30K, €CJIN PAacCTOsTHUE OT To4eK A u B 70 mimockocTu paBHsl 3,2 ¢cM U 5,3 cM.

Mnororpammlm U KPYIJIbIEC TEJIA

Ipakmuyeckas paboma Ne28 «Ilpuzmay

3aoaua 1.

Haiigure miomanps noBepXHOCTH MPSMOM MPU3MbI, B OCHOBAaHUU KOTOPOH JIEKHUT POoMO C
JIMaroHaIsIMU, paBHBIMU 25 1 60, 1 60KOBBIM peOpOM, paBHBIM 25.

3adaua 2.

Haiinute niomane 60KOBOW MOBEPXHOCTU MPAaBUIBHOM IIECTUYTOJBHONW MPU3MBI, CTOPOHA
OCHOBaHUs KOTOpO# paBHa 3, a Beicora — 10.

3aoaua 3.

Haiinure OoxoBoe peOpo MpaBUIBLHON YETHIPEXYTOJbHONW MPHU3MBI, €CIIHM CTOpOHA €€
OCHOBaHUs paBHa 15, a ruomane noBepxHocTy pasHa 930

3adaua 4.

OcHoBaHMEM NPSAMOM TPEYrOJIbHOW MPU3MBI CIYXXUT MPSIMOYTOJBHBIA TPEYrOJIbHUK C
kareramu 4 u 6, 60koBOe pedpo paBHO 5. Haiinure 00beM MpU3MEL.

3aoaua 5.

Haiinute mnmomanes OOKOBOH TMOBEPXHOCTH NPABWIBHON IIECTUYTONBHOW TPU3MBIL,
OINMCAaHHOM OKOJIO HIMJIMHPA, paanyc ocHOBaHMs kKoToporo paBeH 0,03, a BbicoTa paBHa 1.

3aoaua 6.
OcHoBaHMe TMpaMUIbl — NPSMOYTOJBHUK CO CTOPOHaMHU 6 M U 8 M, a BBICOTA IMPaMUbI paBHA
MOJIOBUHE JIMAaroHaJId OCHOBaHUs1. Haliqute 00bEM MupaMuIbI.

3aoaua 1.
B npaBunbHON yceu€HHOM ueThIpéXyroiabHON nupamuae o0béM paseH 430 cM3, BrIcOTa paBHa
10 M 1 cropoHa 0gHOrO OCHOBaHUsA 8 M. Onpeienure CTOPOHY APYroro OCHOBAHMS.

Ipaxmuyeckas paboma Ne29« I lupamuoay

1. B npaBUsibHOM YeTHIPEXYTrOJIbHONM MUpaMHZIE CTOPOHA OCHOBaHMS paBHA 12 cm, a JjIuHA
0okoBoro pedpa 14 cm. Onpeaenure TIOMATL JUATOHATEHOTO CEUCHHSI.

2. Omnpenenute 6OKOBYIO MOBEPXHOCTD MPABMIIBHOMN TPEYTOJIbHOM MUpaMUIbI, €Clu e€

BBICOTA paBHa 5 cM, a anoeMa 4 cM.

3. BpicoTa mpaBWJIBHOM YETHIPEXYroJIbHOM yCE€UeHHOW mnupaMuibl paBHa S5 cM. CTOPOHBI
OCHOBaHUM paBHbI 2 ¢M U 6 cM. HaliguTe miomaas 11aroHaabHOrO CEYeHHUS.

4. CTOpOHBI OCHOBaHUH MPaBWIHLHON TPEYTOJbHON YCEUeHHOW upaMuibl S M 1 1 M. bokoBoe
pebpo 4 nm. Haliaure BbicOTy nUpaMuabl.

5. OcHOBaHME TUPAMUIBI — MPAMOYTOJIBHUK CO CTOPOHaMU 6 M M § M, a BBICOTa MHUPAMHJIbI
paBHa MOJOBUHE AMAroHaau ocHoBaHus. Haiinure 00bEM mupamMuib.

6. B mpaBuibHO#N yceu€HHON 4eThIPEXYTONbHOM mupamuae 00béM paBeH 430 cM3, BricOTa paBHA
10 M u cTopoHa oIHOTO OCHOBaHUs 8§ M. OnpeieIuTe CTOPOHY JPYroro OCHOBAHMUSI.



Ipakmuueckas paboma Ne 30 «I{ununop»

1. [Tnomane GOKOBOW MOBEPXHOCTH LUIWHApPA paBHa 45 , a nTuaMeTp OCHOBAaHHS 5.
Haiinure BbICOTY HMIIMHAPA.

2. JlliHa OKPY>KHOCTH OCHOBaHUS LWIMHApa paBHa 1. Ilnomans 00KOBOM MOBEPXHOCTH
paBHa 13. HaliguTe BbICOTY LIMIIMHApA.

3. Paamyc ocHOBaHMs IMIMHIpA paBeH 3, BbIcoTa paBHa 6. Haiimute miomans O0KOBOM
MIOBEPXHOCTH LIWJINHAPA, IECICHHYIO Ha.

4. JllnHa OKpY’KHOCTHM OCHOBaHHMS LMJIMHApAa paBHAa 3, BbicoTa paBHa 6. Haiinure
IUIOILAAb OOKOBOM MOBEPXHOCTH IIMIUHIPA.

5. [Imomane oceBoro cedenuss nwiauHApa paBHa 9. Haiinure momans OOKOBOH

IMOBEPXHOCTH LIWJIMHPA.
6. OceBoe ceueHHe IWIMHApAa — KBajpar, JUaroHalb KBajpara paBHa . Haiinute o0bEM
LIMHIpA. 2 8
7. BricoTa munuHApa Ha 2 MEHbIIIE paguyca ocHoBaHusg. OTHOIIEHHE 00BEMA TUITUHAPA K €TO
IoMIaIu 6OKOBOM MOBEPXHOCTH paBHO 4. HaiiiuTe BBICOTY HUIMHIPA.

Hpaxmuueckas paboma Ne 31 «Kouyey

1. Haiigure 00bEM KOHYyCa, BEICOTa KOTOPOro paBHa 12 M, a oOpasytomias — 15 m.

2. IImomank ocHOBaHUsA KOHyca 167 cM2, moHast TOBEPXHOCTH ero 32w cM2. Onpenenute 00bEM
KOHYca.

3. B yceu€HHOM KOHYyCE Pa3HOCTh PaaMyCOB OCHOBaHMI paBHAa 2 CM, BHICOTA paBHa 9 CM M €ro
00bEM paBeH 42 m cm3. OmnpenenuTe MIoa M OCHOBaHU.

4. B paBaoOeapennom tpeyroiapanke ABC AB = BC = 10, AC = 12. TpeyroasHuK Bpamaercs
BOKpPYT OCH, Mpoxozsueil yepe3 BepunHy B u neprnenaukynspHoit AC. Haiinute 00béM Tena
BpallleHusl.

Yemmuwiii onpoc
1 cemectp
KoopauHatbl 1 BEKTOPBI

Omnpenenenue BeKTOpa.
Kak Haiitn koopauHaTh! BEKTOpa?
OrnpeneneHne paBHBIX BEKTOPOB.
OmnpeneneHye KOJUIMHEAPHBIX BEKTOPOB.
ITpu3HaK KOJNIMHEAPHOCTH BEKTOPOB.
Uro Ha3bIBaeTCsl MOAYJIEM BeKTOpa?
Kaxk Halitn Moxyne BekTOpa?
Kakoii BekTOp Ha3bIBa€TCS HYJIEBBIM ?
Kaxoii BeKTOp Ha3bIBaeTCs EAMHUYHBIM?
. JIBa onpeieseHtsl CKaJIIpHOTO MTPOU3BEAECHUS BEKTOPOB.

Boo~NooO~whE

[EEY
— O

. UeMy paBeH KOCHHYC yTiia MEXAy BeKTopamu?
. ITpu3Hak neprneHuKyJISpHOCTH BEKTOPOB

[N
N

Yucia v BbIpaKeHHs

1. Kakue umcna Ha3biBaloTcs HarypalbHbIMH? Kakoe 0003HaueHHE BBEACHO ISl MHOXKECTBA
HATypaJIbHBIX YUCEN?

2. Kakue yucia BXOAST B MHOXKECTBO IenbIX uncen? Kakoe 0003Haue€HUE MPHHSTO TSI ATOTO
MHOX€eCTBa?



3. Kakoe MHOXECTBO HA3LIBACTCS MHOXKECTBOM palOHAJIBHBIX YHCCI U KaK 3TO MHOXCECTBO

o0o3Hauaercs?

4. IlepeuncauTe OCHOBHbBIE 3aKOHBI JCHCTBUI HaJl palliOHATbHBIMU YUCIIAMHU.

5. Kakue 0ObIKHOBEHHBIE ApOoOU 00paIaloTCcsi B KOHEUHbIE JeCSITUYHbIE?

6. Kakue 0ObIKHOBEHHBIE APOOU BHIPAYKAIOTCS TOIBKO MPHUOIMIKEHHBIMH JECITUIHBIME?

7. Kakue necsiTuunble 1poOH HA3bIBAIOTCS OECKOHEUHBIMU MEPUOANYECKUMU?

8. UTto Ha3bIBaeTCs Mepruo1oM OECKOHEUHON NePUOANYECKON IeCATUUHOMN 1po0u?

9. Kakue nepuoauueckue ApoOU Ha3bIBAIOTCS YUCTHIMU M CMEUIAHHBIMU U KaK COKPAILIEHHO OHU

10.
11.
12.
13.
14.
15.

16.
17.
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12.
13.
14.

0.

3aMuchIBaOTCA?

Kak 3anuceiBaioTcsi 1enple 4ucia U KOHEUHbIE JECATHYHBIE ApOoOM B BHUIE OECKOHEUHBIX
MEPUOINYECKUX Ipo0eii?

JIrobass nmu OeckoHeuHas MEepUOJMYEcKas AeCATHYHAs JpoOb SBISETCS PalMOHAIBHBIM
YHUCIIOM?
Kak 00paTuTh YUCTYIO NEPUOJUUECKYIO IECATUYHYIO APOOb B OOBIKHOBEHHYIO?
Kak 00patuTh cMelaHHy0 NePUOIUYECKYIO IECATUYHYIO 1pOObh B OOBIKHOBEHHY0?
Kakoe uckmrouenue npejacraBiser co0oi OeCKOHEUHas epuoaAnYecKast 1ecITUYHas Apo0b C
nepuoiom 9?

Kakue uuncna Ha3pIBalOTCS UPPALMOHATIBHBIMH M Kak 0003HayaeTcs MHOXECTBO

HppalMOHATIBHBIX Yncen?
Kakue uncna Ha3pIBatOTCS AEHCTBUTEIBHBIMU U KAKO€ /Ul HUX BBEACHO 0003HaueHue?
Yrto noHumaeTcs noj adCoMOTHOMN BEIMYMHON AEMCTBUTEIBHOIO YKciia?

OCHOBBI TPHTOHOMETPHH

Uto Ha3bIBaeTCs €AMHUYHON OKPYKHOCThI0? ENMHUYHBIM paguycom?

Kakwue HampaBiieHus TOBOPOTa €IUHUYHOTO PAINyCa H3BECTHBI?

B kakux enquHHUIIaX U3MEPseTCs Yroil IOBOPOTa €IMHIUYHOTO pajauyca?

Uro Takoe yroi B oquH paguaH? CKOJBKO MPUOIU3UTENHHO TPAIYCOB COJEPKUT yroi B 1
panuas ?

CdhopmynupoBaTh mMpaBuia TepeBoJa W3 TPaTyCHOM Mephl yria B paHaHHYIO Mepy H
Hao00OPOT.

Omnpenenenne OCHOBHBIX TPUTOHOMETPUIECKUX (DYHKITHI.

Yro siBIsIETCA apTyMEHTOM JIJIsl BCEX TPUTOHOMETPHUECKUX (DYHKIMIA?

OT 4ero 3aBUCUT 3HAYCHHE TPUTOHOMETPUIECKHUX (PYHKIUI

[lepeurcaure OCHOBHBIE CITOCOOBI 10KA3aTEIbCTB TPUTOHOMETPUUECKUX TOKIECTB

HazoBure dopmyny s pemieHHss TPUTOHOMETPHUECKUX ypaBHEHHH tg x=a, Ctgx=a, COS
X=a, SIn X=a.

DOYyHKIUH

Kak HaiiTu koopuHaTHI BEPIIMHBI TapadoIIbI?

OT 4ero 3aBHCHUT HampaBJICHUE BEeTBEH mapadoip1?

[lepeuncnure cBOWCTBA CTENEHHON (PYHKIIMHN C HEUETHBIM ITOKA3aTelIeM.
Yro Ha3pIBaeTCs 001aCThIO 3HAUCHUH (PYHKITUN?

Chopmynupyiite TeopeMy O pa3jIoKEHUH KBaIpaTHOI'O TPEXUJIEHA HA MHOXKUTEIH.
Onummure anropuTM NOCTpoeHus rpaduka KBaIpaTHuHON PyHKINU.
[Tepeuncnure cBOMCTBA CTETIEHHOW (DYHKIIMH C YETHBIM ITOKA3aTeIIeM.

Yro Ha3biBaeTcsa 007acThO OrnpenenaeH s QyHKuuu?

HasoBuTe MHOKECTBO 3HAaYEHUI CUHYCA, KOCHHYCA, TAHI'€HCA, KOTAHT€HCA.
HazoBute 3xcTpeMyMbl CHHYCa, KOCUHYCa, TAHTE€HCA, KOTAaHT'€HCa.

Kakas (yHKIHS Ha3bIBaeTCs TIOKA3aTEIbHOM?

KaxoBa o6nacTe onpeaeneHus nokasaTenbHON QyHKIn?

Kakumu cBolicTBaMu MOKET 001a1aTh (PYHKITHS?

Jaiite onpenenenre Bo3pacTaroiiei, yosiBaromen GyHKIUH.
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[Ipu xkakoM ycioBUM MOKa3aTenbHast PYHKUIMS SBIIs€TCS yObIBaroen?
CoiicTBa norapudmuyeckoit GpyHKuMU npu a > 1;

CsoiicTBa snorapupmudeckoit pynkunu npu 0 < a <1,

OcHoBHbIe peoOpa3oBaHus rpaduKoB JIorapuGMuIecKol pyHKIUH.

YpaBHeHUs] M HEPABEHCTBA

Crenenu ¢ KakMMH MOKa3aTeIsIMU Bbl 3HAaeTE?
[lepeunciure CBONCTBA CTENEHEM.

Jlnst Bcex Jiu moKasaTesiei CBOMCTBa OJJUHAKOBBI?

Kaxk Ha3piBaeTcs onepanys Hax0KICHUS CTCTICHEH?

Uro Takoe morapudm?

[lepeuncnuTe OCHOBHBIE CBOMCTBA JIOTApH(PMOB.

Kak Ha3piBaeTcs omneparnusi Hax0oxkJ1eHus JorapupmMoB?
Ha3zoBute meToabl pemeHns NoKa3aTeIbHbIX YPABHEHHI
HazoBure otinune cTporo u HECTPOroro HEPABEHCTB
Kaxkoe ypaBHeHME Ha3bIBACTCS MTOKA3ATEIHHBIM?
CrniocoOsI pelieHus oKa3aTelbHbIX YPaBHEHHI?
CrniocoOnl pelieHns: NoKa3aTelbHbIX HEPAaBEHCTB?
CniocoOsI pernieHus JorapuGMUIECKUX HEPaAaBEHCTB U YPaBHEHHI?

2 cemecTp
DJieMeHThl MaTeMATHYeCKOr0 AHAIU3a

Uro Ha3bIBaeTCs MpUpALICHUEM apryMeHTa?

Uro HazpIBaeTCs MpUpanieHneM GYHKIUU B TOUKE Xo?

Kakas ¢yHKIMs Ha3bIBaeTCsl HENPEPHIBHOM B Touke?

B kakom ciyyae B JaHHOH TOUKE (PYHKIMS TEPIUT pa3pbiB?

JlaliTe onpeneneHne NpoOU3BOIHON (YHKIIMH B TOUKE.

Kakwue cymiecTByIoT 0603HaueHUS sl MPOM3BOAHON pyHKINH y=f(X)?

Chopmynupyiite He0OX0IMMOE YCIOBUE CYIIECTBOBAHUS POU3BOIHON (YHKIIMU B TOUKe?

Kakyto ¢pynkumto Ha3eiBaoT auddepeHnnupyemoii B Touxe?

Yro HazpiBaeTcs audpdepeHupoBaHueM?

HazoBute 1o mopsiaKy Bce omepalyi, KOTOpPHIE CIEAYeT MPOU3BECTH INPH BBHIYHUCICHUU
IIPOM3BOJIHOM IO OTIPEIEIIEHUI0

Kak nHaxoautcst mpousBoaHas cinoxnHoi pynkun h(x) = g (f(x))?

Yro xapakTepusyeT Mpou3BOIHAS (PYHKIUHU B TOUKE?

VYpaBHeHMe KacaTeabHON K rpaduKy QyHKLIHUU.

Ha3zoBute reomeTprueckuii cMbICI POU3BOAHON (PyHKIIUH.

CdhopmynupyiiTe anropuT™M HCCIEIOBAHUS HEMPEPHIBHOW (YHKIMH Ha MOHOTOHHOCTH M
KCTPEMYMBI.

HccnenoBanue GyHKIIMM HA MOHOTOHHOCTb.

Touku skcTpeMyma QyHKIIMM U UX OTBICKAHUE.

UTto Ha3bIBaeTCs IEPBOOOPA3HOI?

Kaxk unTaeTcss 0CHOBHOE CBOWCTBO MEepBOOOpa3HON?

Kak MOXHO BBIYMCIIUTSH TUIOMIAIb KPHBOJIMHEHHON TpaNeuy Py IIOMOIIHA WHTErpaa?

UYto Takoe omnpeaeseHHbI nHTEerpan?

Kaxosa ¢popmyna HeroTona-JleiiOnuna?

KakoBbI OCHOBHBIE CBOHCTBA OINpPEEICHHOr0 HHTeTpajia?

Kak npoBonutcs 3ameHa nepeMeHHON B OIIPEAEIEHHOM HHTeTpase?

KakxoBa opmyiia HHTErpupOBaHMS MO YAaCTIM B ONPEIEICHHOM UHTerpane?
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Kak Beruncnstorces momanu uryp?

Kaxk BeruncnsieTcs npoiIeHHBIN MyTh MPU TOMOIIU OMPEAEICHHOTO HHTEerpaia?
Kak Bpruncisiercsi 00bemM noTpeOeHHON SIIEKTPOIHEPTHHU?

Uto Takoe HeCOOCTBEHHBIN HHTErpan?

CraTucTHKa B TEOPUA Bep0ﬂTHOCTeI7[, KOMﬁl/IHaTOpHKa

YeMy paBHO KOJIMUECTBO IIEPECTAHOBOK U3 NPA3INYHbIX 3JIEMEHTOB?

UeMmy paBHO KOJIMYECTBO DPAa3MEIICHUNH U3 NPa3IUYHBIX 3JIEMEHTOB IO MAJIEMEHTOB B
KaKIoM?

Uemy paBHO KOJIMYECTBO COUYETAHUM U3 NPA3IMUHBIX HJIEMEHTOB 110 MAJIEMEHTOB B KaXKJI0M?
Yem pazMelIeHNs OTIIMYAETCS OT COYETaHNN?

[lepecranoBku GunKe pa3MeIIEHUSIM WA COYETaHUSIM?

Yero Bcerpa 0oJipllle M3 OJHOIO M TOTO YK€ YMCIIA 3JIEMEHTOB — COYETaHWH, pa3MelleHHH
WM TIEPECTAHOBOK?

I'enepanbHast COBOKYIHOCTb U BBIOOpPKA.

CratucTtrueckoe pacrpeiejaeHe BbIOOPKU.

[Tonuron u rucrorpamma.

CraTucTryeckue XapaKTepUCTUKU BapUallMOHHBIX PSAIOB.

O1eHKH reHepaibHON COBOKYITHOCTH 110 BBIOODKE.

JloronHuTENbHBIE XapaKTEPUCTUKU BAPUALIMIOHHOTO psJa.

[lonsTHE O MPOBEPKE CTATUCTUYECKUX TMIIOTES.

HpﬂMbIe ! IIJIOCKOCTH B IPOCTPAHCTBE

Cdopmynupyiite mnepBble Tpu akcHMOMBbl cTepeoMeTpuu. ChopMyIHpyHTe M JIOKaKUTE
CJIEJICTBUS U3 aKCHOM

Cdhopmynupyiite onpeesneHne napauienbHbIX IPIMON U MIOCKOCTH.

ChopmynupyiiTe U JOKaKUTE TEOPEMY, BEIPAKAIOIIYIO MPU3HAK MMAPAUICTIbHOCTH IPSIMOM U
IUIOCKOCTH

ChopmynupyiTe orpeeeHue CKPEIUBAIOIINXCS MPSIMBIX.

Cdhopmynupyiite onpeesneHne napamuienbHbIX MIOCKOCTEH.

CKOJIBKO MIIOCKOCTEN 3aJ1al0T JABE MEPECEKAIOIIUECs IPIMbIE?

MHororpaHHUKH U KpYyIJible Teja

UTto Ha3bIBaCTCSI MHOTOTPAaHHUKOM?

Yrto Ha3BIBaCTCINPU3MOI?

UTo Ha3BIBACTCATIPSIMOYTOJILHBIM MapajuIeIenuneoM?

Kaxk BpraucisieTcs miormaabs IOBEPXHOCTH U 00BbEM Napaiienenumneaa?
Kaxk Bbramcisiercs mioniaab NOBEpXHOCTH U 00HEM MPU3MBI?

Yrto Ha3BIBACTCIAMTUPAMHUION?

Kaxk Bbrumcisiercst 00beM U Ionaab NOBEPXHOCTH MTUPAMUIBI?

YTo Ha3BIBACTCAIMIHHAPOM ?

Kax Bbramcisiercst 00beM U IUIoaab NOBEPXHOCTH IIMIIMH IpA?

HUcrtopus martemaTuku. MeToabl MAaTeMATHKH

1. Uctopust maTeMaTHKH.
2. MeTopl MaTeMaTUKU

Yucaan BbIPAKCHUA



OrnpocHbiii TucT 1

OmnpocHslii nucr 1
Bomnpocsr:
1.Bupsl yncen, kak 0003Ha4ar0T MHOKECTBO 3TUX YHCEN?
2.Bunpl ypaBHeHH(Ha3BaHUe U OOLIHI BHT)
3.Buner npobeii(Ha3BaHue U IpUMep)

OrnpocHblid TUCT 2
Bomnpocsr:
1. Buzbl kopHeH(ipumeps!)
2. CBoiicTBa KOpHei
3. CBolicTBa cTeNeHEN
OmnpocHblii aucT 3
Bompocsr:
1. Onpenenenue norapudma
2. Bugs! norapudmon
3. CaoiicTBa snorapupmMoB

OCHOBBI TPHTOHOMETPHUH

OmnpocHblii UCT 4
Bompocsr:
1. Onpenenenye eqMHUYHON OKPYKHOCTH
2. OnpezeneHue CUHyca, KOCUHYCa, TAHI€HCA U KOTaHIeHCa
3. 3aBUCUMOCTb MEXKIy CHHYCOM, KOCHHYCOM U TAHT€HCOM

9Jj1eMeHThI MAaTEeMATHYECKOI0 aHAJIN3Aa

OnpocHslii 1HcT 5
Bomnpocksr:
1. Onpenenenue MPOU3BOIHON QYHKIIUN
2. ®opMmyna A HaX0XKACHUS TPOU3BOTHON Yepes Mmpeaen
3. IlpaBuiia HAXOXKACHUS TIPOU3BOTHBIX

HNHTerpan u ero npuMeHeHue

OmnpocHslii 1HCcT 6
Bomnpocksr:
1. Onpenenenue nepBooOpa3HON (HyHKIIHH
2. IIpaBusia UHTETPUPOBAHUS
3. ®opmyna Herotona — JleiiOHuna

CTaTuCTHKA U TeOPHs BEPOSATHOCTEH, KOMOMHATOPHKA

OmnpocHslii auct 7
Bomnpocsr:
1. IToHATHE BEPOSATHOCTH CIIy4allHOM BEJIMYHUHBI
2. Knaccudeckoe onpeziesieHre BEpOsSTHOCTH
3. MaTtemaTtnueckoe 0XXKMIaHUE U JUCTIEPCUS JUCKPETHOM CITy4allHOM BEJIMYHHBI.



Ounenounsie MaTepuaabl arrectanuuno gucuuniannell /.1 MaremaTtuka
JAndpepeHnpoBaHHbIN 3a4eT

1. Ilepeuens BonpocoB k TuddepeHunpoBanHomMy 3a4eTy no gucuumianne ITJ1.1
MaremaTuka

1.1 IIpumepHble BOpPOCHI
1. MHOXeCTBO, onepaliy Hajl MHOKECTBAMHU
2. DneMEeHTbl MaTeMaTHYeCKOM JTOTUKH
3. CreneHb ¢ pallMOHAIBHBIM U JICHCTBUTEIHHBIM ITOKA3aTEIIEM
4. Apudmernyeckuil KOpeHb HaTypasibHOU cTeneHu Jlorapupmsl
5. CaoiictBa norapudmos OmnpeaeneHne CuHyca, KOCUHYCa, TAHI'€HCa YIJIa U UX 3HAKU
6. TpuroHoMeTpuyeckue TOXKIAECTBA
7. ®opwmynbl npuBeneHus CteneHHast QyHKIMs, €€ CBOMCTBA U rpaduk
8. IloxazatenbHast QyHKIMS, ee CBOMCTBA U rpaduk
9. Jlorapudpmudeckas QyHKIHsI, €€ CBOMCTBA U Tpaduk
10. O6uue cBoiicTBa TpUroHoMeTpuueckux GpyHkuuii Jlorapupmuueckue ypaBHeHUS
11. Jlorapudpmuueckre HepaBeHCTBA
12. Tloka3arenbHble ypaBHEHUS
13. ITokasareapHBIC HEPABEHCTBA
14. UppaunoHanbHble ypaBHEHUS

2. TecToBble 3a1aHusA. OLEHKa 110 pe3y1bTaTaM TeCTUPOBAHUSA
2.1 IlpumepHsbIe 3aaHAs TECTa

3 I

3 1,
Al. BrinonHute meitcteus: 6¢7 + 4(c’) .
3 6 6 3
1) 70c7 2) 70¢’ 3) 10¢7 4) 10c7
A2. Bouncnure: 3/0,064 - 125 .
1) 0,002 2) 2 354 4) 4

A3. Boryucaure: log,45 + log,0,6.
1) —1 2) 2 3)3 4) 4



A4. Kakoe u3 cieqyioltux UHCen BXOANT B MHOXECTBO 3HAYEHHUH

byrkimn y = (3)° - 3?

1) —12 2) =2
AS5. Peurnte HepaBeHCTBO

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

3) -3 4) —4

Ixix-5) >0
x+3 '

3) (—o0; —3) v [5; +oo)
4) (—3; 0] w [5; +o0) .

A6. Peurnte HepaBeHCTBO 83% < 24x + 15,
3) [3; +o0)
4) |—15; +o0)

1) (—oo; —15]

2) (—oo; 3]

A 7 Ha pucyHke H3aobpaxe-
HBl rpadukH GYHKUHIE y = fix)
U y = g(x), onpeneneHHBIX Ha
npoMexyTke [—4; 6]. YkaxuTe
BCE 3JHAaYeHHA apryMeHTa, ANs
KOTOPHIX BLIMOMHAETCA HepaBeH-
crBo flx) < g(x).

1) [=4; =1] « [4; 6]

2) [-1; 6

3) [=4; —=1) ~ (4; 6]

4) (-1, 6)

X _ A2

A 8 . Pewunte ypaBHEHHE COS i~ 5

D (—1)n+ 4dnn, ne Z
2D(—Dn+nn,ne £

ne Z
ne Z *

3 £n + 2nn,
4) +n + 8nn,

2.2 CooTBeTCTBHE MEXAy OanbHONH CHCTEMOM M CHUCTEMOW OLIEHMBAaHUS IO pe3yibTaTaM
TECTUPOBAHUS yCTAaHABIMBAETCA IMOCPEJACTBOM CIEAYIOIICH TaOIUIbI:

OOBeKT [Tokazarenu oueHuBaHUA Ouenka YposeHs
OIICHKH PE3yNbTAaTOB O0YUYEHUS pE3yJIbTaTOB O0YUYEHHUSI
MeHee 5 6aioB «HeynoBneTBOpUTEITBEHO Husknit ypoBeHs
. 6 — 5 6amioB «Y IOBJIETBOPUTEIBHOY [ToporoBslii ypOBEHb
OO0yuarommiicst 8-76 v
— 7 6amioB «Xopomo» [ToBbIlIEHHBIA YPOBEHB
10 — 9 GamioB «OTIHYHO» Bricokuii ypoBeHb




3. OmeHka oTBeTa 00y4aIOUIErocsi HAa BOMPOCHI TH(PepeHIIHPOBAHHOTO 3a4eTAa.

3.1. Onenka oTBeTa 00yJaromerocst Ha BOpocs! AuddepeHnrpoBaHHOTrO 3a4eTa

CojeprkaHue MIKaJIbl OIICHUBAHUS

OJIEMEHTEI
ouecHuBanusa | HeynoierBoputenbHO| Y A0BIETBOPUTEIBHO Xopotio OTan4HO
CooTBETCTBUE
OTBETOB ITonHoe
3HaYUTEILHEIE He3naunteabHbI ITomHoe
dbopMynupoBKa HECOOTBETCTBUE 110
MOTPEITHOCTH € TIOTPEITHOCTH | COOTBETCTBHUE
M BOITPOCOB BCEM BOIPOCaM
(3amanuii)
Crpyktypa,
MOCJIEAOBATEIbH
OCTb U JIOTHKA
Hesnauutensuo | CooTrBeTcTBHE
oTBeTa. YMeHHe ITonnoe 3HAYUTEIBLHOE
e KPUTEPHIO TIPU
YeTKO, IIOHATHO, HECOOTBETCTBUE HECOOTBETCTBUE
HECOOTBETCTBUE | OTBETE HA BCE
IPaMOTHO U KPUTEPHIO. KPUTEPUIO
KPUTEPHIO BOITPOCHI.
¢BOOOIHO
H3JIaraTh CBOU
MBICJIT
ITomHoe
COOTBETCTBUE
VYmMmenune
YMenue JaHHOMY
YBSI3bIBaTh
CBsI3aTh KPUTEPHIO.
TEOPHIO C YMeHnue cBs3aTh YMeHue cBs3aTh
" . BOIPOCHI Croco6HOCTE
MIPaKTHUKOM, TEOPHIO C TIPAKTUKON BOIIPOCHI TEOPUHU U
TEOPHH H WHTETPUPOBAT
B TOM YHCJIE B paboThl HE MPAKTUKU
MIPAKTUKH B b 3HAHUA U
oOJactu MIPOSIBIISICTCSL. MIPOSIBISIETCS PEJIKO.
OCHOBHOM MPUBJICKATH
npogdeccuoHanb
" MPOSIBIISIETCSL. CBEICHUS U3
HOM pabOoTHI
Pa3ITUYHBIX

Hay4HbIX cdep

[Tpumeuanue: uTOoroBas oleHKa (GopMUpyeTcs Kak cpeaHss apupMeTHdecKas pe3yibTaToB
JJIEMEHTOB OLICHUBAHUS.




1.

N =

ok

BOoo~N®

12.

13.

14.
15.
16.

17.
18.

19.
20.

21.
22,
23.
24,
25.
26.
27.
28.

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

0.

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 pyukmust Y = COS X, ee cBoiicTBa 1 rpaduk.

Tpuronomerpuueckas pynxius Y = SIN X | ee croiictea n rpadux.

HppauroHanbHble ypaBHEHUS U OCHOBHBIE IIPUEMBI UX PELLICHUS.
Pemenue noka3aresnbHbIX ypaBHEHUM.

Pemienue norapupMuueckux ypaBHEHH BUa Iog 2 X= Ioga b

Perrrenne noraprumirdecknx ypasrenuii sua 109 XK= b,

EnvHnyHas okpy>kHOCTb. [I0BOpOT TOUKM BOKpYr Hadajga KOOpAMHAT. PanmaHHBI MeTOX
HU3MEPEHMS YITIOB BPALLEHUS U CBS3b C IPalyCHOU MEPOH.

Omnpenenenne cuHyca, KOCMHyCa, TAHTEHCA, KOTAHT€HCA OCTPOTO yTJIa.

OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBA U €r0 MPUMEHEHHUE JIUIsl BBIYUCICHUS 3HAUeHU
TPUTOHOMETPUYECKUX (PYHKIUHN MO OJJHOM U3 HUX.

@opMyIIbl IPUBEICHNUS.

@DopMyJIBl CI0KEHUS U BBIYUTAHNS CHHYCOB U KOCHHYCOB.

@DopMyJIbl yABOEHUS.

@opMyIIBI ITOJIOBUHHOIO YIIA.

CuHyC, KOCHHYC U TAHT€HC YIJIOB X H-X.

Pewmenne ypaBHenus COSX=a .ApKKOCHHYC.

Pemrenne ypaBaenust SIN X =a . Apkcunyc.

Pemenue ypasaenns (gX =a uCtgX = a.Apkranrenc. ApKKOTaHIeHC.

[IpousBosHas cTeneHHON (PYHKIUU

[IpaBuna quddepenunpoBanus

[Tpoun3BoHBIC MOKA3aTEIBHOM, TOTAPU(PMUIECKON M TPUTOHOMETPHUUIECKON (hyHKITHIMA.
['eomeTpuueckuii CMbICT TPOU3BOIHOM.

YpaBHEHHE KacaTeIbHOM.

Bo3spacranue u yosiBanue GyHKIIUH.

DKcTpeMyMbl QYHKITUH.

[lepBooOpa3Hasi, mpaBuIia HAXOXKACHUS IEPBOOOPA3HBIX.

®opmyna Herotona-JleiiOHuna.
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12.
13.
14.

15.
16.
17.
18.

Beruncnenue miomaznei ¢ moMOUIbI0 HHTETPAIOB.

OCHOBHBIE OHATHSI KOMOMHATOPHKH.
Cryuaiinble coobiTHs. BeposTHOCTB. Kitaccuueckoe ornpeenenne BeposTHOCTH.
TeopeMsl CI10KEHUs U YMHOKEHHS BEPOATHOCTEN.

T'eomempus

AKcHOMBI cTepeoMeTpun. B3anMHoe pacosiokeHre npsiMbIX B IPOCTPAHCTBE.
[TapanenbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

[lepnieHIMKYIAPHOCTH NMPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

[Ipu3Hak nepneHuKyISIPHOCTH MIPSIMOU U TUIOCKOCTH.

Teopema o TpEX nepneHAUKYIApax.

Yrois Mexay NpsMOU U IUIOCKOCTBIO.

Yron Mmexay mIoCKOCTSMH.

[lonsTHIE MHOTOIPAaHHUKA, €TO 2JIEMEHTHI.

VYkaxute BepHYy10 GOpMyIly sl HAX0XKIEHUS 00bEMa MPSIMON MTPU3MBI:

a)V =a-bgVv =a’2) V=S, h

[IpssMOYTOIBHBIN MapasuIeNieuIIe]l, €ro CBOMCTBA.

CedeHust IPU3MBI, TUIOIIAAb €€ MOBEPXHOCTH. OOBeM NpsSMON 1 HAKJIOHHOW TPU3MBI.
[Mupamupa, ee anemenTs. O0bEM U IJIOIAb IOBEPXHOCTH TUPAMUBI.

Hununap, ero snemenTsl. O0beM M IO TOBEPXHOCTH IIMIIMH/IPA.

Ilonsatue BekTOpa B mnpocTpaHCTBE. PaBeHCTBO BeKTOpOB. C0XKE€HHWE U BBIYUTAHHE
BEKTOPOB. Y MHOXXEHHE BEKTOpA HA YUCIIO.

Kommnanapaeie BEeKTOpBI. PaznoxkeHue BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
CkaisipHOE TPOU3BEIEHNE BEKTOPOB.

VYTI10B MEX Ty NIPSMBIMH U TUIOCKOCTSIMH.

JBuxenus. LlenTpanbHas, oceBas U 3epKaibHas cuMMeTpus. [lapannenbHblil nepeHoc.

Ooépaszey IK3aMeHAYUOHHO20 Ouema

JlaIbHEeBOCTOYHBIN IrOCYIapCTBEHHBIH YHUBEPCUTET MyTeH COOOIICHHUS

LK Dk3aMeHarMoHHbINA Ouier Ne 1
10 IUCILIAIUINHE
MaremaTtnueckue u
11 1. Maremaruka «YTBEPKIAIO»
€CTECTBEHHOHAYYHbIE o
CIHIIHHBI (KOMTIIIEKCHBIHN IK3aMEH ) IIpencenarens ITHK
23.02.06 Hacenxuna E.B.
2 cemec Texuuueckas dKCIUTyaTalys oHo
P, . MOABUKHOTO COCTABA JKEJIE3HBIX JOPOT « » 20 T

2022-23 yueOHbIii TOJT — " —

(TETUIOBO3BI M AU3ETH-TIOE31a)

KO, Ha3BaHHUC, npodmnb/cneunanmaunﬂ

1. Pemmre ypaBHenue 2" +2* + 2" =28,

2. Pemmte HepaBeHCTBO l0gy3(2Xx + 5) < logoz(x + 1).

3. Pemmre ypasuenue (1+ 2sin x)-(1—3cosx)=0.




2. TecroBble 3a1aHusi. OLeHKa N0 pe3yJbTATaAM TeCTHPOBAHUS
2.1 TIlpumepHbie 3a1aHuUs TeCTa:

logs 2
1. VYnpoctuth BblpaxeHue: Iog3 18 o |Og 3 2 T 5 :
1) log ;2

2) 0
3) 4
4) —log ,2

1Y% 1
2. Pemmts HepaBeHCTBOZ(Ej >§

1) (5;+oo)
2) (—o0:5)
3) (—oo;l)

2) (l; +oo)

o
3. Vmpocruts Boipaxenue: 2 C0S 57 cosa -1
o
1) 2cos’ —
2

2sin? &
2) 5

3) 2
4) 0
4.  VYxaxurte MPOMEXYyTOK, KOTOPOMY NPUHAIIEKHUT KOPEHb YPABHEHMSL:
log ,(x-2)=3
10;13)

1) (
2) (9;13)
3) (57)
4 (1:9

x-1
5. Haiitu obGnacts onpenenenus GyHkuuu: Yy = 1
+

b ()i
(—oo ~1]U(1;+00)
3) (—eo=1)u(L+o)
4) (L ]

6. YIIpOCTUTD BBIpAKEHUE:

1) {a
2) 4/a?



3)

~
|—\§I'—‘

" 7o

7. Petnts Hepasenctso: logg (2x +3) > log, (x—1)
1) (1; +oo)
2) (0;+00)
3) (-41)
4) (—4;+x)
8. Pacronoxkure B OpsiIKe BospacTanns Bemuuunsl: & = SIN 20° , b=sin 390° :

c=sin370

1) a,b,c

2) a,c,b

3) c,a,b

4) b,c,a

9. CoctaBuTh ypaBHEHHUE KacaTelbHOH K rpaduky QyHKuuu Yy = 3x* —2x +1Brouke X=-1.

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

10. B npsamoyronsnom napamnenenunene ABCDAB,C, D, yron ZBC B, =55°.

Haiitu yron mexny npsMeIMu ClB uAA .
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 pe3yNbTaToOB 00yUYEHUS
MeHee 5 6aroB «HeynoBneTBOpUTEIILHON Husknii ypoBeHb
. 6 — 5 GamioB «Y 1OBJIETBOPUTEIBLHOY IToporoBslii ypoBEeHb
OO0yuarommiics =
8 — 7 GayoB «Xopo1o» I1oBbIIICHHBINA YPOBEHB
10 — 9 GamsioB «OT1au4HO» Bplicokuil ypoBeHb

3. OneHka oTBeTa 00y4alolIerocsi Ha BONMPOCHI IK3aMeHa
3.1. OueHka oTBeTa 00y4aromerocst Ha BONPOChl IK3aMEHa

ConepmaHHe HIKaJIbl OLICHUBaHUA
DJIEMEHTHI
OLICHUBAHHUS HeynosnerBoputenbHo | Y 10BIETBOPUTEIHHO Xopowo OT1an4HO
CooTBEeTCTBHE OTBETOB
[TonHOE HECOOTBETCTBUE IO 3HauNTENbHbIE HesnauntensHel [Tonnoe
bopMyIHpOBKaM
N BCEM BOIIpOCaM MIOTPELIHOCTH € TMOTPEIIHOCTH COOTBETCTBHE
BONIPOCOB (3aJaHMIA)
Crpykrypa,
MOCJIEIOBATEIBHOCTD U
CootBeTcTBUE
JIOTUKA OTBETA. 3HauuTeNbHOE Hesnauurensnoe
ITonmHOE HECOOTBETCTBHE KPHUTEPHIO TIPH
YMeHmue ueTko, HECOOTBETCTBHE HECOOTBETCTBHE
KPHUTEPHIO. OTBETE Ha BCe
MOHSTHO, TPAMOTHO H KPUTEPHUIO KPUTEPHIO
BOTIPOCHI.
CBOOOJIHO H3JIaraTh
CBOHU MBICJIU
Nmerot mecTo
Hmerot mecTo
HeCyIIeCTBEHHBIE
CYLIECTBEHHBIE YITYLICHUS I [TonHoe
3HaHHe HOPMATHBHBIX, [MonHOE He3HaHUE (He3HaHUWe OONBIIEH yHZSHaHI/Ie COOTBETCTBHE
IIPaBOBLIX JOKYMEHTOB HOPMAaTUBHOM U PaBOBOI YaCTH U3 JOKYMEHTOB U OTIETBHBIX JlaHHOMY
U CIIenUabHON 0a3bl U cenuaIbHON crienuaIbHON (cmmmaHbIX) KPHTEPHIO
JIUTCPATYPhI JINTEPATYPhI JIJUTEpATYPhI IO OTBCTOB HaA BCC
patyp paryp Paryp pabot u3 uucna
Ha3BaHUIO, CO/ICPIKAHHIO . BOIIPOCEHL.
00s13aTeNbHOM
U T.J.).
JIUTEPATYPBHIL.
[TonHoe
COOTBETCTBHE
JAHHOMY
YMmenue yBs3bIBaTh YmMmenue cBs3aTh KPUTEPHUIO.
N ‘YMeHue cBsizaTh
TEOPHIO C MPAKTHKOH, YMeHue CBS3aTh TEOPHIO C BOIDOCHL TCODHH 1 BOIIPOCHI TEOPUH CnocoOHOCTB
B TOM 4HCIIe B 00JaCTH MPaKTHKON paboTHI He P p U [IPAKTHKHU B HHTErpUpPOBAThH
o MPAaKTUKH MPOSBISIETCS
podeccrnoHaTBHOM TIPOSIBIISIETCSL. . OCHOBHOM 3HAHUS H
paboTHI p ’ HIPOSIBIISETCS. MpUBJIEKATh
CBEICHUS U3
pa3IuyHBIX
HAYYHBIX cep
1. Jlaubt
HETIOJIHbIE
OTBETHI Ha
JIOTIOJTHUTENbHBIC
JlaHbI BepHbIE
OTBeTHI Ha OONBIIYIO BOITPOCEHI
KauecTBo 0TBETOB Ha Ha Bce JOIIOJIHUTCIIbHBIC OTBETHI HA BCE
4acTh JIOMOJIHUTEIBHBIX MIperoIaBaTes.
JOTIOJTHUTEIIbHBIC BOIIPOCHI NIPETIOIaBATEIS JOTIOTHUTENIbHBIE
BOITPOCOB MPENOaBaTeNst 2. Jan oguH
BOITPOCHI JaHbl HCBEPHBIC OTBECTHI. o BOITPOCHI
JTaHbI HEBEPHO. HEBEPHBIH OTBET
MpernoaBaTes.
Ha
JOIIOJIHUTCIIBHBIC
BOITPOCEHI
IIPENoIaBaTEIs.

9JICMCHTOB OLICHHMBAaHM.

[Ipumeuanue: uTOoroBas oneHka ¢GopMupyercs Kak cpeAHsisi apudMeTruueckas pe3yiabTaToB



