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Ilnanupyemble pe3yabTaThi 0cBOeHHS yueOHOro npeamera «MaremMaruka»

JINYHOCTHBIE PE3VIIBTATHI OGVHCHHHZ -

(opmMupoBaHHE MHPOBO33PEHHS, COOTBETCTBYIOIIEI0 COBPEMEHHOMY YPOBHIO HAYKH,
(opMHpOBAHHE OCHOB CAMOBOCITUTAHUS B ITPOLIECCE BBIMOIHEHHS paboT pasHOro ypoBHS
CJIOYKHOCTH,;

pasBUTHE TBOPYECKUX CIOCOOHOCTEH, MHTYMIMH, HaBBIKOB  CaMOCTOSTEILHOMN
NESATENbHOCTH,

¢opmupoBanue TpeOOBATENLHOCTH K [OCTPOCHHMIO CBOMX  BbICKA3bIBaHWH W
OIPOBEPIKEHUIO HEKOPPEKTHBIX BbICKA3bIBAHHH, YMEHHE OT/IMYATh THIIOTE3Y OT (paKTa;
BOCIIMTAHWE TATPHOTH3MA, TOPAOCTH 32 CBOKW POAMHY HA MNpPHMEpPE JKU3HH W
JAEATEIbHOCTH OTEYECTBEHHBIX YUEHBIX — MATEMATHKOB,

pa3BHTHE NOTOBHOCTU K CamM000pa30BaHMI0 HAa NMPOTSHKEHUM BCEH KH3HM KaK YCIIOBHIO
YCIEUIHOTO JOCTHXEHHA NOCTaBICHHBIX 11eNei B BIOPaHHOH cepe nesTebHOCTH;
pasBHTHE CIOCOOHOCTH M TOTOBHOCTH COTPYAHHYATH W BECTH JAMATIOT C JIPYTHMH JIFObMH
B TIPOLIECCE COBMECTHOM NEATENbHOCTH,

Pa3BHTHE aHAIUTHYECKUX CMOCODHOCTEH W MHTYMUMM (B Xome HaOMOHeHHs 3a
TIOBEICHHUEM IKCIIOHCHIIMAIBHBIX 3aBUCHMOCTEIH ),

pacuIMpPEHHE MPENCTABICHUIA 0 B3aHMHO 00paTHBIX JEHCTBHSIX;

Pa3sBUTHE BBIYHCITHTEIbHOM, aNrOPHTMHYECKOH H rpadMyecKoil KyIbTYpbI;

Oco3HaHHBIH BBIOOP Oynymelf nmpodeccun U BOZMOXKHOCTEH peayn3anii COOCTBEHHBIX
MKH3HEHHBIX TUIAHOB; OTHOIIEHHE K NIPO(ECCHOHAIILHOM ACATeTLHOCTH KaK BO3MOKHOCTH
y4YacTHsi B PEINEHHH JIMYHBIX, OOLIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIHEHAIIMOHAIBHBIX
npobiem;

WHTETPHPOBAHME B JMYHBIH ONBIT HOBOH, B TOM YMCJIE CaAMOCTOSTEILHO TONYYCHHOM
HH(popMaLMH.

MeranpenMeTHbIE Pe3yIbTaThl 00YUCHHS:

YMEHHE  CaMOCTOATENIbHO ONpENenATh ILedd CBOEro oOYy4YeHHN, CTABUTh W
dopmympoBarth st cebsi HOBbIE 3ajaud B yuébe W TO3HABATENBHOM ACATETHHOCTH,
Pa3BHBATL MOTUBBI U HHTEPECHI CBOEH NO3HABATENbHOMN AEATENLHOCTH,

YMEHHE CaMOCTOSTENbHO IUIAHMPOBaTh NYTH JOCTHXKEHHS LENed, B TOM 4MCIe
aJbTEPHATUBHbIE, OCO3HAHHO BbIOMpaTh Hambonee >(PeKTHBHBIE CHOCOOBI peIeHMs
yueGHBIX 1 [TO3HABATENBHBIX 3a1aY;

Pa3BUTHE YMEHMI CaMOCTOSTENBHO OCYHIECTBIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATE
neiictBus B mpouecce 0000LIEHMS, CHCTEMATH3ALMM W PACINUPECHUS  3HAHWM,
[TOJIYYEHHBIX B OCHOBHOM LIKOJIE,

(opMUpOBaHHE  YMEHMIi  CaAMOCTOSTENIBHO  OCYLUECTBIISITH, KOHTPOJMPOBATH W
KOPPEKTUPOBATH CBOKO ACATENbHOCTD [PU BBINOJIHEHUM 3a1aHuii;

OBJIQ/ICHHE YCTHBIM M THCHMEHHbLIM MATEMAaTHUECKHM S3bIKOM, TIPUMEHHMBIM TPH
M3Y4EHHUH NIPEJMETOB €CTECTBEHHO-MATEMATHYECKOTO HIUKIIA,

(hopmMHpoBaHHE YMEHHI SCHO M TOYHO W3JIaraTh CBOIO TOYKY 3PEHHS KaK YCTHO, TaK H
NHCBMEHHO, TPAMOTHO TOJIb3YSCh SI3BIKOM MaTEMaTHKH;

YCBOCHHE YHUBEPCAIbHBIX MHOXKECTBEHHBIX TOHATHH, NPAMEHWUMBIX U CO3/aHMA
MOAENCH pa3IUYHBIX ABJICHUI MPUPOIbI, OOIIECTBEHHBIX ABJICHHIA;

Pa3BUTHE  JIOTHYECKOI0  MBIUUICHMST W HMCCIENOBATENIbCKUX  YMEHMH, yMeHH
000CHOBBIBATE CBOM BbIBOJBL, (JOPMYIHPOBATH OTPHUIIAHMS BICKA3bIBAHHIA, MPOBOIAHTE
JI0Ka3aTe/IbHbIC PACCY/KICHUS,




pa3BUTHE CIOCOOHOCTEH K CAaMOCTOSTCIIBHOMY TIOMCKY METO/I0B PEeLICHHS NMPAKTHYECKHX
¥ TIPUKJIaIHBIX 37124, TIPUMEHSS H3YYCHHBIC METO/IbI,

pasBUTHE KPUTHIHOCTH MBILLIEHHS B IPOLECCE OLEHKH M MHTEPIPETALMH HHPOPMALHH,
0JIy4aeMO#i U3 pasIMYHbIX HCTOYHHKOB,

0CO3HAHME B3aMMOCBA3H MATEMATHKH CO BCEMH MPEAMETAMU €CTECTBEHHO-HAYYHOTO M
I'YMaHHTAPHOIO LIUKJIOB;

YMEHHE TPOAYKTHBHO O0IAThCS M B3aUMONCHCTBOBATE B IPOLIECCE COBMECTHOM
JEATENLHOCTH, YYMTLIBATH MO3HLMK JPYTHX YYACTHHKOB HEATEIBHOCTH, d(PdeKxTHBHO
paspeiath KOH(IHKTEI;

YMEHHE HCIMOIb30BaTh CPEACTBA MH(OPMALMOHHBIX U KOMMYHHUKATUBHBIX TEXHOJIOIHii
(UKT) B pemmeHuu mnocTaBlIeHHBIX 3aiad c COOMOAECHHEM HOPM HH(OPMAIIMOHHOM
0€e30MmacHOCTH, TPAaBOBBIX U 3TUYECKUX HOPM;

HCCJIEZIOBAHME PpEalbHBIX fBICHHWH M TMPOLIECCOB, TPOTEKAIOUIMX MO 3aKOHaM
M0KAa3aTesIbHON 3aBUCMMOCTH, € TIOMOLIBIO CBOMCTB MOKa3aTeNbHOM QYHKIMM;
paclIMpeHHe BbIYMCIMTENLHOIO annapara 3a C4ET NPUMEHEHMA CBOICTB Jlorapu@moB
(3amMeHa BBIYHCIICHHH TPOM3BEICHHUS W YAaCTHOTO CTENEHEil Ha BBIYMCICHUS CYMM M
pa3HOCTEH MOKa3aTeNIeH CTEMEHEH ),

00yueHHME MOJCIHPOBAHMIO pEAbHBIX IIPOLECCOB, MPOTEKAOLIMX I10 3aKOHAM
IKCIIOHEHIMANBHON 3aBUCUMOCTH, M UCCJICAOBAHUIO CO3AAHHBIX MOJENEH ¢ MOMOLIbHO
anmapara 10rapu(hMHPOBAHHUS,

pa3BUTHE YMEHMH CAMOCTOSATEIBHO OIPEENATh LENH ACATENBHOCTH 10 YCBOCHMIO M
NPUMEHEHHID 3HAHWH TPUIOHOMETPUHM KAaK MATEMATHYECKOW MOAENH peabHOH
NEHCTBUTEIILHOCTH;

3HAKOMCTBO ¢ MaTeMaTH4YEeCKHM TOJIKOBAHUEM TMOHATHS MEPHOAMYHOCTH, MMEIOILEro
BaKHOE MHUPOBO33PEHUYECKOE 3HAUEHUE,

3HAKOMCTBO €  (HU3UYECKUMH  SBICHMSMH,  OMNHUCHIBAEMBIMH €  MOMOLIBIO
TPUTOHOMETPHUYECKUX YPaBHEHHUIA,

YMEHUE MPUMEHATH anredpandeckue METo (bl B PEIIEHHH FEOMETPHYECKUX 3a/1ay;
YMEHHE  UHTEPHPETHPOBATH  PEIUCHUs  HEKOTOpbIX  anredpamyeckux  3azad
reoMeTpHUYECKUMH 00pa3amu;

YMEHHE pacrno3HaBaTh Ha 4YepTexax, MOJECNAX M B PEaJbHOM MUPE I'€OMETPHYECKHE
¢urypbl ¥ Tesa (MHOrOIPaHHHKH), MPUMEHATh WX CBOMCTBA MPU MOICIIMPOBAHMH B
€CTECTBEHHO-HAY4HbIX 001acTaX;

YMEHHE MOJEIUPOBATL PEaibHbIC CUTYAlMH, UCCIICAOBATL MPOCTPAHCTBEHHBIE MOIENH,
UHTEPNPETHPOBATH MOJYYEHHBIA Pe3yJIbTaT.

[IpeameTHbIC pe3yiIbTaThl 00YIEHHS

B pesymsrate M3ydeHusi Kypca ajaredpbl m maremarudeckoro anaamza B 10-11

KJlaccax y4ainecs T0JUKHBI:

3HATh NMOHATHE JAEHCTBUTEIBHOIO YHC/IA KaK PEe3y/bTaTa BhICTPAHBAHHMSA HAYYHOH TEOPHH
JEHCTBUTENIBHBIX ~ YMCEJ  HAa  OCHOBAHMM  MOHATHA  Ipejena  YHCIOBOH
II0CIIEI0BATENILHOCTH,

BIAJETh MOHATHEM CTEIEHM C JEHCTBUTENILHBIM [10KA3ATENEM KaK OCHOBbI /U1 H3Y4EHHS
CTENEHHOMH, MOKa3aTENbHOH K Torapu(pMUIECKOi (PyHKIMIH;

MIPUMEHSATh CBOMCTBA CTENEHU C NCHCTBHTEIBHBIM MMOKA3aTEIEM IIPH MOJCIMPOBAHHH H
M3YYEHHH MaTEeMATHYECKMX MOJIC/ICH, ONUCBIBAIOMIMX [POLECCHl € HCINOIb30BAHHEM
CTEMEHH ¢ JCHCTBUTEILHBIM M0KA3aTENEM,

BIAJIETh MOHATHEM cTeneHHoi dynkum y=x” p#1, GopmyaupoBats eé cBoiicTBa B

3aBUCUMOCTH OT 3HaUYEHUS ACHCTBHTENIBHOTO YHCIA P U CTPOUTH rpadmk;




¢opMymHpoBaTh omnpeneneHus o0paTHOH M CIOKHOM (YHKUMM, 3HATh YCJIOBHE
00paTHMOCTH (PYHKLMH;TPHBOIUTH TIPUMEPBI B3aHMHO 00PATHBIX U CITOKHBIX (DYHKILIHIA;
dopMyIHpOBaTE  ONPENENEHHS DPABHOCHIBHBIX YPaBHEHWH, HEPABEHCTB, CHCTEM
YPaBHEHHWH, YPaBHEHUH — CIEICTBHH;NPH PELIEHWH YPAaBHEHHH BBITOJIHATH TOJIBKO T
npeoOpa3oBaHus, KOTOPbIE HE MPUBOAAT K MOTEPE KOPHEH, a MPU PELIEHUH HEPABEHCTB
OCVILECTBJIATH TOJIBKO PaBHOCHIILHEIE TPeoOpa3oBaHus,

peiaTte WppalMOHAIBHBIE YPaBHEHHS W CHCTEMbI, COJEp)Kallie HpPpalMOHaIbHbIE
YpaBHEHHS,

(OpMYyJIHPOBATE  OMPENETICHHE IMOKAa3aTebHOH  (PYHKIHMH y=a*, a>0, a#l wu
BHIBOAMTH €€ CBOWCTBA B 3aBHCHMOCTH OT 3HadeHuiia (a>1,0<a<1)crponts
rpaduky;

BJIAJICTh OCHOBHBIMH CIIOCO0aMH PELICHUS TIOKA3aTEIbHBIX YPABHEHHIA,

peuIaTh MOKa3aTeabHbIC HEPABEHCTBA HA OCHOBE CBOMCTB MOHOTOHHOCTH I0Ka3aTEIbHOM
(PYHKIMH, CHCTEMBI TIOKa3aTeIBHBIX YPaBHEHHIH U HEPABEHCTR;

(dopMyIHpOBaTH OMpeneNieHHe Jorapudma uYMcna, 3HaTh OCHOBHOE JIOrapu(MHUECKOE
TOXKASCTBO, [PUMEHSAThL OCHOBHOE JOTapH(PMUYECKOE TOKAECTBO K BbIYHCICHHAM H
PELICHUIO TIPOCTEHLIMX JTOTapH(PMHIECKUX YPaBHEHHIA;

MPHMEHATH OCHOBHBIE CBOMCTBa Jorapu(MoB aisi npeobpa3oBaHus J0rapHOMHUUICCKUX
BBIPAKEHHH,

(OpMyTHpOBaTH OTIPEACTIEHHE JECATHUHOIO M HATYPAJIbHOTO JOrapuma;BbiBOIMTHL
(dopmynry nepexoja K HOBOMY OCHOBAHHIO;IPUMEHATH (POpMyNy Mepexoja K HOBOMY
OCHOBAHHWIO JJisi BbIYMCJICHMS 3HaueHHWH © mpeodpa3oBaHus J10rapuPMUYECKHX
BbIPAKEHHH,

dopmyHpoBaTh orpeneneHue Jgorapudmudeckoii ¢yukumn y=log,x, a>0, a#1 n

BLIBOAMTH €& CBOMCTBA B 3aBucHmocTu or 3Hawenwi a (a>1,0<a<l), crponts

rpaduku norapudmudeckoil GyHKIHH,

JIEMOHCTPHPOBATh MPHMEHEHHE CBOMCTB JIOrapu(pMHuecKkoi (YHKUMH NPH CPABHEHMH
3HAYCHHUI BBHIPOKCHHH W PELICHHWH IPOCTEHIUMX JIOrapuMHUUECKHUX YPaBHEHHA M
HEPABEHCTB,

pelaTh pasJMYHBIE JOrapudMUYECKHe YPaBHEHHS W MX CHCTEMbI C HCIMOJIb30BAHUEM
CBOMCTB JIOrapu(h)mMoB 1 OOLIHX METOIOB PEIICHHs YPaBHEHHH;

pemaTth Jorapu()MUUECKHE HEPAaBEHCTBA HA OCHOBE CBOMCTB JOrapudyMMUECKOi
(yHKLIY,

WUMETh MPEJACTABJICHHE O MOHATHAX TPHTOHOMETPHH KaK MAaTEeMaTHYECKHX MOJIENSX,
[103BOJIAIOUIAX OIMMCHIBATh TTPOLECCHI, M3y4yaeMble (HU3UKOH, IKOHOMUKOH H APYTHMH
HAYKaMMU,

YMETh OTPEENATh W UCCIEA0BATh CBOMCTBA CMHYCA, KOCHHYCA, TAHTEHCA M KOTaHIeHCa
NEWCTBHUTENILHOTO YHCJa, MCAONb3Ys OJHO3HAYHOE COOTBETCTBHE MEKAY TOYKAMHU
9HUCIIOBOM MPAMOM M TOUKAMH YHCJIOBOH OKPYKHOCTH;

NPUMEHATh TPHIOHOMETPHYECKHE TOMIECTBA IIPH BBIYMCICHMAX, NPeoOpa30OBaHMIAX
TPUrOHOMETPHYECKHX  BBIPAKCHMM, pPEIICHUH MPOCTEHIIMX TPUTOHOMETPHYECKHX
YPaBHEHUI,

BJIAJICTh TIOHATHIMH Arcsing, arccosa, arctga ;



BBIBOAWUTH (JOPMYJIBI KOPHEH MPOCTEHIIMX TPHUIOHOMETPHUYECKHX YpPaBHEHHHSInNX =a,
cosx=a,tgx=a,

pelmaTh TPUTOHOMETPUYECKHE  YpaBHEHWH, cBomAUMECH K anrebpanyeckum, W
OJTHOPO/IHBIC YPABHEHHUS OTHOCUTENBHO CHHYCA H KOCHHYCA;

peiaTh TPUrOHOMETPHUYECKUE YPABHEHUSI METOAAMHU 3aMEHbI IEPEMEHHOH U PA3IOKEHNA
Ha MHOXKUTEIH,

NPUMEHATE METOJI OLICHKH JIEBOH M MPaBO#i 4acTel TPHrOHOMETPHYECKOTI0 YPABHEHHS,
BJIAZETH CIIOCODAMH PELIEHUS TPUTOHOMETPHYECKHX HEPABEHCTB,

BIAAETh TIOHATHEM TPHTOHOMETpHYECKOH (yHkumu. Ymerh 00ocHOBbIBaTH 001aCTh
ONpeENeH!s B MHOXKECTBO 3Ha4YeHui QYHKIMIA Y =SINX, y=Ccosx, ¥y =1tgxu y =ctgx,
3HaThb CBOWCTBA QYHKUMI Y =SINX,y=Cc0oSx,y=1gx yMeTb CTPOUTb TpaduKu
(GYHKUMH, TPUMEHSTH CBOMCTBA GYHKLMHI NpYU PELICHUH YPaBHEHHI U HEPABEHCTB,
BJIaZIETh TOHSATHEM OOPATHBIX TPUTOHOMETPHYECKUX (YHKUMI, 3HATH MX CBOMHCTBA,
YMETh CTPOUTE rpaduky;

dopMyIHpOBaTh OMpeNeNeHHE Npenena (PYHKUMH;BIAAETh TMOHATHEM ACHMIITOTHI,
MPUBOAUTL MPUMEPBI ACHMIITOT Tpa)MKOB 3NeMEHTapHbIX (yHKUMI, 3HATH CBOWCTBA
npeaesio  (YHKUWH 3HATH ONpefeNneHne (YHKIMM HENpephiBHOH B TOYKE M Ha
UHTEPBAJIE,YMETh BBISABIIATH HETIPEPHIBHbIE (DYHKIIMH C OTIOPOH Ha ONpEeNeIcHHE;
dopMynupoBaTh ONpENEICHUE IPOU3BOJHOH (YHKIMH B TOUYKE, MOHMMATh €€
DU3HYECKHI W NEOMETPHYECKUMI CMBICT, YMETh HAXOANUTh MPOU3BOAHBIC NEMEHTAPHBIX
(GyHKIME 10 ONpPENENeHHIO,YMETh COCTABJIAThE YPABHEHHE KacaTellbHOH K rpaduky
(hYHKIIMU B TaHHOH TOUKE;,

3HaTh npaBuia AU(HEPEHIHPOBAHKSA CYMMBI, MPOM3BEJCHHS, YaCTHOro (yHKLIMIA,
CJI0KHOM ¥ 00paTHOM (PYHKIMK;YMETh IPUMEHATH UX NPH BHIYUCIIEHUH IIPOMU3BO/IHBIX,
YMETh HAXOUTH MPOU3BO/HBIE TEMEHTAPHBIX (PyHKLIMIA,

3HATh JOCTATOYHBIE YCIOBHA BO3PACTaHMs U yObIBaHUS (YHKIIMU B YMETb UX NPUMEHSAThH
JJIS ONpeaeneHus MPOMEXKYTKOB MOHOTOHHOCTH (DYHKLMI;3HATh OMpEAENCHHS TOYEK
IKCTpeMyMa QYHKUHH, CTALIHOHAPHBIX M KPUTHUYECKHX;3HaTh ONPEAEICHHE JKCTPEMYMa
(YHKIMK,BIAACTh TOHATHAMHM HEOOXOIAMMBIX W JOCTATOYHBIX YCIIOBHH JKCTpeMyma
(YHKLMU;HAXOAUTH TOYKH JKCTPEMYMA,YMETh HAXOAWTh HauOONblIee M HAMMEHBLICE
3HAYEHUA PYHKLIMH € MOMOIIBIO IIPOU3BOIHOM;

3HaTh TIOHATHE BTOPOM MPOM3BOAHOH M €€ (U3WYECKUii CMBICI,YMETh INPHMEHATH
BTOPYIO TPOM3BOAHYIO ISl ONpefeNeHus Touek mneperuba rpaduka QyHkuuu u
POMEXKYTKOB BBINYKJIOCTH,YMETh HCCIIEN0BATh CBOMCTBA (PYHKIMH C MOMOLIBI0 00LIEeH
CXEMbI MCCIEeI0BaHUS (PYHKLIMIA;

BJIAZIETh MOHATHAMUIIEPBOOOPA3HOH M ONPENENEHHOTO MHTErpajia MPUMEHATL MPaBUa
WHTETPUPOBAHKMs IS  HAXOKICHWS TiepBooOpasHbIX, 3HaTh (opmyny Herortona-
Jleitbuuia, ymeTh €€ NpUMEHATD,

YMETh BbISABJIATE (UIYPBI, OrpPaHHUYEHHbIE NAHHBIMM JIHHHMSMH M HaXOIMTh HX
TUIOLIA I, BRIBOAMTE MHTETPAIbHYI0 GOpMYy BeIMUCIECHHS 00BEMOB TENI H 10Ka3bIBATh €
€€ NOMOLIBIO0 TeopeMbl 00 00BEME HAKIOHHOM MPH3MBI, MHPAMHJIBI, KOHYCA;00BACHATH
BO3MOYKHOCTH TIPMMEHEHHs] MHTErPaioB MPH PEIleHUH (PU3HUECKUX 3a1a4 (HapuMep, Ha
JIBHIKEHHUE ),



3HATh KOMOWHATOPHOE MPABHJIO TMPOW3BEINCHHS A MOACYETA KOJIHUYECTBA PA3NIMYHBIX
COCMHEHHH; BNaIETh MOHATHEM Pa3MEIICHHI C TOBTOPEHHUSAMH;
(dopMynHpoBaTh ONpEAS/ICHHE TEPECTAHOBOK M3 NAJIEMEHTOB;3HaTh (opmyny s

HAXOXKICHHs 9HMC/Ia MEPECTAHOBOK M3 N JNIEMEHTOB, (OPMYIY JUIS BhIYHCICHHS A, -

YHCIIa Pa3MEINEHHU U3 M IEMEHTOB 110 N, YMETh NPUMEHATh UX TIPH PEIICHUH 3a71a4.
BJIAJIETh TIOHSTHEM COYETaHUsi 0€3 TIOBTOPEHMH M3 m 3JIEMEHTOB 10 n;3HaTh Qopmyny

IJis BeramcieHas ::, - YHCJTa BCEBO3MOXKHBIX COYCTAHMM W3 M JJIEMEHTOB 10 N. YMETh

packnaabiBaTh CcrTeneHb OuHOMa 1o  (Qopmysne HbooToHa npH  HAXOXKAECHHH
OuHOMHANMBHBIX KOI(DDUUMEHTOB C TOMOIILI0 TpEyroibHHUKA [lackams;mpuMeHsTh
MOJIY4EHHBIC 3HAHUA TIPH PEIICHUH 3a7a4.

BJIAZICTh MOHATHAMH  CJIY9adHBIX, JOCTOBEPHBIX M  HEBO3MOMKHBIX  COOBITHIA,
HECOBMECTHBIX COOBITHIH, 3JIEMEHTapHBIX COOBITHI;yMEThL HaXOOWUTh CYMMY H
MPOU3BEICHUE COOBITHIT;IOHMMATh 4TO Takoe COOBITHE MPOTUBOIONOKHOE IaHHOMY.
3HATH KJIACCHUYECKOE OMpe/ie/eHHe BEPOSTHOCTU COOBITHS W YMETh TIPUMEHATH €r0 IpU
pPELICHHUH 3a1a4,

3HATh TEOPEMY O CYMME JIBYX HECOBMECTHBIX COObITHH, CNEACTBHE U3 HEE M TEOpEMY O
BEPOATHOCTH CYMMBI IBYX MPOM3BOJIbHBIX COOBITHIA;B/IA/IETE MOHATHEM HE3aBHCHMOCTH
IBYX COOBITHIT;HAXOAWTH BEPOSTHOCTL COBMECTHOIO HACTYIUICHHS HE3aBUCHMBIX
coObITHIT TP peLICHUH 3a1ay,;

3HaTh (popmyny bepHynIu U yMETh IPUMEHATH €€ IPH PEILEHHUH 3a1ay.

BIQJIETh MPEACTABICHUSIMH O TIPOHECCaX M SBJICHUAX, HMEHOIIMX BEPOATHOCTHBIA
XapakTep, O CTATHCTUYECKMX 3aKOHOMEPHOCTSX B PpEalbHOM MHpe, 00 OCHOBHBIX
MOHATHAX JJIEMEHTAPHOM TEOPHH BEPOSTHOCTEH, YMETh HAXOAWThb M OLEHUBAThH
BEPOATHOCTH HACTYIUICHUA COOBITHH B OPOCTEHIIMX NPAKTHYECKUX CHUTYyaAlMIX H
OCHOBHBIE XapaKTEPUCTHKH CIY4aHHBIX BETWYMH,

YMETb COCTaBJIATH BEPOATHOCTHBIE MOJACIM 1O VCIOBUIO 3a7a4¥ W  BbIYMCIATH
BEPOSATHOCTH HACTYIUICHWS COOBITHI, B TOM 4YHCIe ¢ TpuMeHeHueM QopmyJ
KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUM BEPOATHOCTEH; UCCNEIOBAHHA CITy4alHbIX
BEJMUYHH 0 UX pacnpeaeIcHHIO.

B pesynprare n3yueHus kypca reomerpuus 10 — 11 xnaccax ydammecs HOJDKHBIL
chOopMHPOBATH NMPEACTABICHHE O TEOMETPUM KAK 4aCTH MHPOBOM KYIIbTYPbI M O MECTE
reOMETPHH B COBPEMEHHON LMBUJIM3ALIAK, O CIOCO0aX OMMCAHMA HA MAaTEMATHYECKOM
A3bIKE ABJICHHUH peanbHOro MUpa;

chopMHUpOBaTh NPEACTABICHHE O TEOMETPUYECKMX MOHATHAX KaKk O BAKHEHINHMX
MATEMATHYECKUX MOIEJIAX, NO3BOJSIOINMX ONMCHIBATh U H3yYaTh PA3/IMYHBIE MPOLIECCHI
U SIBJICHHUS, [MOHMMATh BO3MOMKHOCTH aKCHOMATHYECKOrO MOCTPOEHHUS MATEMATHYCCKUX
TEOPHUH;

BJIaJIETh N€OMETPUUYECKUM $A3bIKOM; YMETb MCIIOIb30BAThH €r0 JUIA OIMCAHHUSA TPEAMETOB
OKPY)KAIOHIEr0  MHpPa;, pa3BUTh  MPOCTPAHCTBEHHBIC  IIPEACTABIACHHMS,  HABBIKH
FEOMETPHUECKHUX MOCTPOCHHMH, YMEHHS H300paKaTh rEOMETPUUSCKHE OOBEKTHI;

BaJIETh METOJAMH JOKA3aTEJIbCTB M airOpUTMAMM PELIEHHS;, YMETh HMX TNPUMEHSATS,
NPOBOAMTE A0KA3aTeNbHbIE PACCYKACHUA B XOJIC PELICHHMSA 3a1a4,

BAAACTh OCHOBHBIMHM TOHATHAMH O TUIOCKHX M TNPOCTPAHCTBEHHBIX I'€OMETPHYECCKHX
(durypax, ©X OCHOBHBIX CBOHCTBAX;

NPUMEHATh M3YYCHHBIC CBOHCTBA reoMerpudeckux (Guryp u (GopMmynsl Uid peLicHH:A
reOMETPHYECKMX 3a/1a4 U 3a/1a4 C MPaKTHYECKHUM COAEPIKAHUEM,



ChOpMHPOBATh TPEICTABIEHHE O HEOOXOOUMOCTH 10KA3aTENbCTB npu 000CHOBaHUH
MAaTEMATHYECKUX YTBEPXKACHHH M POIM aKCHOMATHKM B NPOBEACHHM JETYKTHBHBIX
pPacCyxICHUM, )

C(HOPMUPOBATH TIOHATHIHBINA ANTIAPAT IO OCHOBHAIM pazjiesiam Kypca reOMeTpuH; 3HaTh
OCHOBHbIE T€OPEMbI, DOPMYIIBI H YMETh HX IPUMEHSTh, YMETh [OKA3bBATH TEOPEMBI U
HaXOIUTh HECTAHJAPTHBIE CIIOCOOBI PellieH s 3aay,

3HaTh AKCHOMBI CTEPCOMETPHM U CNICACTBHS M3 HUX, YMETh TIPUMEHSTh X MPH PELICHHUH
3a1au;

MMETh TPCICTABICHHA O B3aUMHOM DpACHONIOKEHWH TIPAMBIX M IUIOCKOCTEH B
NPOCTPAHCTBE. MAPAIIICIBHBIE NPAMbIC, CKPCLUMBANOLIMECS IPSMBIE, NAPAIEILHOCTD
NpAMOH M TUIOCKOCTH, TEPIIEHANKYISIPHOCTh NPAMOM H MIOCKOCTH, yrojl MEXIY NMpaMoi
H TIIOCKOCTRIO, MAapaliebHOCTh MIOCKOCTEH, MEPHEHMKYIAPHOCTE MI0CKOCTEH, yrosn
MEKAY IUIOCKOCTAMH,3HATL OMPEAC/ICHHS, CBOHCTBA M NMPHU3HAKH, YMETh PHMEHSATh HX
TP PELISHUH 3a71a;

BIIALCTE MOHATHAMH OPTOTOHATBLHOTO NMPOCKTHUPOBAHHUS, HAKJIOHHBIX M MX MPOEKIHSAX,
3HaTh TEOPEMY O TPEX MEPNEH/IMKYIAPaX ¥ YMETh MPHMEHSTh €€ NPH PEIIEHUH 3a/1a;
YMETb HaXOIHMTh PaCCTOSHMA OT TOYKH [0 IUIOCKOCTH, MEXIY CKPEIMBAIOLIHMUCS
[PSIMbIMH,

YMCTh HaXOQUTh YIUIbl MEXY CKPEIIMBAOUMMUCA NPAMBIMHA, MEXIY NpPAMONH M
MJIOCKOCTBIO, MEXLY ABYMS TUIOCKOCTSIMH,

3HaTk  OCHOBHBIC  BH/IbI ~MHOTOTDAaHHMKOB. NPSMOYTOJIBHLIA  HApasIeNieH e,
TNapajuIe/Ienunesn, npusma (BUIAb! NPU3M: NpsAMasi, HAKIOHHAS, PABHIbLHAN), THPAMUIA
(BHABI TMpaMMI), yCcedyéHHAs NMPAMHIA, TPABHIbHBIC MHOIOrpaHHUKH  (Ky0),ux
37CMEHTBI, CBOWCTBA,YMETh HAXOJAHThH IJIOLWAAH OOKOBOH M IMOJHOH [OBEPXHOCTH
MHOTOTPaHHHKOB, a TAlOKe UX 00BEMBI;

YMETh CTPOUTH CCYCHHMS MHOTOTPaHHUKOB METOJOM ClleNia, NMapajllesibHOTO TEPEHoca,
BHYTPEHHET 0 TTPOESKTUPOBAHHS,

BIIAICTh NOHATHEM TENA BPALICHHS: LWIMHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map,
3HATH MX IEMEHTHI (PaiyC OCHOBAHHSA, 0OPa3yIOMIas, 0Ch CHMMETPHH, BbICOTA);YMETH
HaxoIuTh GOKOBYIO H MOJIIHYKO IOBEPXHOCTH TENT BPALLCHHS, 8 TAKKE HX 00BEMBI;

YMETE CTPOHTH CEYEHHMS TEIl BPALLECHUS TNIOCKOCTBIO;

YMCTb pemath 3aja4d Ha KOMOMHAIWM MHOIOIDAaHHHKOB M Tell BpaLICHWS,
AHAIM3MPOBATL B MPOCTCHUIMX CAy4asX B3aMMHOE DACIONOKEHHE OOBEKTOB B
MPOCTPAHCTBE, i

1300paXaTh OCHOBHBIE MHOTOIDAHHMKH M KDYIJBIE TeNa, BBIIONHSATH YEPTEKH TI0
VCJIOBUAM 3aJ1ay;

YMETh  AHQJIM3UPOBATE B3AMMHOE pacCHoOKeHHEe cdepbl M IUIOCKOCTH, 3HATh
ONPECCHHE KACATENIbHOH MIIOCKOCTH K cdepe, POpMyIHpOBaTh H A0KA3BIBATH TEOPEMBI
0 CBOHCTBE M MPHU3HAKE KACATEIBHOM MIOCKOCTH,

BIIANCTh MOHATHEM BEKTOPA B MPOCTPAHCTBE, YMETh HaXOIMTh KOOPAHHATHI BEKTOpPA U
BBINOJIHATL ONEPALMH (CIOXEHHS, BBIYMTAHHA, YMHOKEHUS BEKTOpPa Ha YMCIO) Haj
BEKTOPaMH B KOOPAHHATHOH M BEKTOPHO#H (opme;

3HaTb ONPCACJICHHUE CKAJIAPHOIO MNPOHM3BEACHUA BEKTOPOB, €ro CBOWCTBA,HAXOIUTH
CKaJIAPHOE ITPOU3BEIACHHE BEKTOPOB YEPE3 UX KOOPAHHATSI,

MPUMEHATH BEKTOPHBIH METOJ ITPH PELICHHH F€OMETPHUECKHX 3a/aY;

HaXOMTh YPAaBHEHWUE IUIOCKOCTH, PACCTOSHHE OT TOYKHM O IUIOCKOCTH, PACCTOSIHHE
MEKAY CKPCUIMBAOIIMMHCS MPSIMBIMH, YpaBHEHHE cdepbl, 00BEM napaienenumnesa u
TETPas/ipa, 3a/JaHHOTO KOOPMHATAMH CBOMX BEPLIHH.



Conep:xanne yyeOHoro npeamera «MaremaTHka»

Aaredpa n HAYa/Ia MATEMATHYECKOT0 AHAJIH3A
10 knace

IosTopenune. AnreGpandeckue BoipakeHus. JInHeliHbIe YPABHEHHUS U CHCTEMBI YPaBHEHMIA.
YKcII0BbIC HEPABEHCTBA M HEPABEHCTBA MEPBOM CTENEHH C OXHMM HEM3BECTHbIM. JIMHeiHas
GyHkums. KeanpaTusle kopuu. KeaapatHsie ypaBHeHus. Ksafpatuunas (yHKuus, eé CBOICTBA.
Ksanpatnsie HepaencTpa. CpoiicTsa u rpadukn Gynxumii. [Tporpeccnm.

JleficTBuTeIbHBIe 4Hcaa. llensie u paumoHanbHbie wucaa. JleHCTBUTENbHBIE YHCIIA.
beckoHeuno yOsiBaromasreoMeTprueckas nporpeccus. ApudMeTHaeckuii KOpeHs HATypaNbHOI
crenenn. CTENEHb C pallMOHATBHLIM M ICHCTBUTENBHBIM MOKa3aTenem. Penenue 3aqau.

Crenennas gpynxuus. CreneHnas Qynkums, eé coiictsa u rpaduk. Bzaumuo obpatHbie
Gynkuun.  PaBHOCHNIbHBIE YpaBHEHMS M HepaBEeHCTBA. MppalMoOHAIbHBIE YpaBHEHHS.
HppauuoHnaibHble HEPAaBEHCTBA.

MokasaresbHas ¢ynkuusa. [lokasarensHas ¢yukius, e€ cBoiictea M rpaduxk.
[Tokasatenpnbie  ypaBHeHHs. [lokasaTenbHble HepaBeHCTBA. CHCTEMBI  MOKA3aTEIBHBIX
VPaBHEHWH W HEPABEHCTB.

Jorapudpmuieckan ¢ynxums. Jlorapudmer Csoiictea norapudmos. Jlecatuunsie H
HartypanbHble  jorapudmer.  Jlorapudmuueckas ¢yHxims, €& cBodictRa M rpadMk.
Jorapudmugeckue ypasHeHus. JlorapudMuyecKue HEPaBEHCTBA.

Tpuronomerpuyeckue dpopmyinl. Paguannas mepa yria. [ToBOPOT TOYKM BOKPYT Hadala
koopauHat. OnpejneneHue CHHyca, KOCHHYCA M TAHISHCA yria. 3HAKH CHHYCA, KOCHHYCA M
TAHIeHCA. 3aBHCHMOCTh MEKIY CHHYCOM, KOCHHYCOM M TAHTEHCOM OJHOrO M TOro e yrija.
Tpuronomerpuyeckue TokaectBa. CHHYC, KOCHHYC M TAHICHC VIVIOB & H-—¢. DOpMYyibi
caoxkeHust. CHHYC, KOCHMHYC M TaHTeHC JABOHHOro yria. CHHYC, KOCHHYC M TaHIEHC
10JI0BUHHOrO yria. @opmyinsl npusesenns. Cymma u pa3HocTs cuHycos. CymMma M pasHOCTb
KOCHHYCOB.

Tpuronomerpuveckne ypaBHeHHs. YpaBHCHHE CcOSX =g .YPaBHEHHE sinx=a
VpaBHeHuetgx = g. PemneHMe TPUrOHOMETPUYECKHX ypaBHeHwil. [IpuMepbl  perieHus

NPOCTEHILNX TPUTOHOMETPUIECKUX HEPABEHCTB.

[MoBTOpEHnue.

Aare0pa H HAYAJIAMATEMATHYECKOT0 AHAJIH3A
11 kaace

Tpuronomerpuueckne ¢ynkuun. OOnacTs onpeneneHHs H MHOXKECTBO 3HAYCHHH
TPHIOHOMETPHYECKUX QYHKIMH, YETHOCT, HEYETHOCTD, NEPHOAMYHOCTD TPUTOHOMETPHYECKHX
dyuxumii. CpoiictBa Qyuxkimm y =cosx u e rpaduk. CpoiictBa (PyHKuMH y=sinx u eé
rpaduk. CpodicTea QyHKIMH y = tgx H e€ rpaduk. OOpaTHbIE TPUTOHOMETPHYECKHE (DYHKIIHH.

Hpouspoauan n eé reomerpuueckuii cmpici. [IponsBognas. IlpousBonHas CTeneHHOM
dyuxumu. [pasuna nuddepenumpoanus. [IpOM3BOIHBIE HEKOTOPBIX MEMEHTAPHBIX (VYHKLIHNA,
['eomeTpuueckuii CMBICT MPOU3BOXHOM.

Iipumenenne npou3BoAHON K HecieAoBaHHI0 (yHkumil. Bospacranme u yObiBaHue
@vaxkmin.  Okctpemymbl  QyHKuun. [IpuMeHEHHE NPOM3BOAHONW K IOCTPOEHHIO IpaduKoB
@vuximit. Hanbonbiee ¥ HauMeHblee 3HAYCHUS QYHKIMH, BoIMykaocTs rpaduka (yHKIWMH,
TO4KH neperuda.

Hurerpan.llepsoobpa3znas. [Tpasuna HaXOKACHUS neprooOpazueix. I nomans
KPHBOHHEHHOM Tpaneumu W wmHTErpan. Beraucnenue wuHrTerpasios.Boluuciende mromanei
Suryp ¢ NOMOWIBK MHTerpanoB. IIpHMeHEHHE TNPOM3BOJAHOM M HMHTErpajga K pELICHHIO
NPaKTHYECKHX 3a1a4.

Kombunaropuxa.lIpaBuno npoussenenns. Ilepectanosku. Pasmemenns. CoueTaHus U ux
csoiictea. bunom HeroTona.



dsemeHTh! TeopuH BeposiTHOCTeH.CobpiTis. KomOuHaumu codeiTuii. [1poTHBOMOIOKHBIE
coObiTus. BepoatHocTh coObitna. Cnokenwe BepositTHocTeidl.  HesaBucumbie  cOOBITHA.
VYmuoxkenue BepoarHocteit. CtaTHCTHYECKAsI BEPOSTHOCTE. .

Crarucruka, Ciyyaiinsie Benmuunbl. LieHTpanbHbie TenaeHimn. Mepsi pazbpoca.

3axkT0ounTeTbHOE MOBTOpPEHHE Kypca ajrefpbl H HAayaJ MAaTEeMATHYECKOr0 aHAJIW3a
NpPH MOAr0TOBKE K HTONOBOH aTTECTALIMH 0 MaTeMaTHKE.

I'eomerpus
10 xkaace

Horropenune. Beeaenune B npeamer. [Ipeamer crepeoMeTpun. AKCHOMBL CTEPEOMETPHH.
HexoTopble CIeACTBHS U3 AKCHOM.

IapananenbHoCTh NPAMBIX H NJocKocTeil. [lapaanenbHOCTs NPAMBIX, NPAMOH H
TUTOCKOCTH (TMapaJule/ibHble NpsiMbie B MPOCTPAHCTBE, NMPH3HAK MAapajUICIbHOCTH IPAMBIX B
npoctpancTse). [lapannensHocTs NpAMON M IIOCKOCTH. B3auMHOE PacnonoKEeHHE MPAMBIX B
npoctpaHcTBe, CKpeIMBAKOLIMECs NPsAMbIe. YTIIbl ¢ COHANIPABACHHBIMH CTOPOHaMH. B3anmHoe
PAacCIIONIOKEHHUE MPAMBIX B MPOCTPAHCTBE. Yo MekAY npsaMbiMu. [lapannensueie miockoCTH.

CaoiicTa mapayuiensHeIX miaockocteil. Terpasap. Ilapannenenunen. Iloctpoenne ceveHuit
TETpaszipa v napauuicienunesaa.

MepnenMKYJSPHOCT, TNPAMBIX W NJockocTeil. [lepneHAMKyIspHbIE TNpSAMbBIE B
npocrpadcTee. [lapajuienbHbie NpsMble, NEPHEHAMKYIspHbie K 1uiockocTd. [Ipusnak
NEPNEHUKYISPHOCTH NpaAMOM M 1ulockocTd. Teopema © TIpSMOM, NepreHIUKYIAPHOH
nnockocTH. PaccTossHue OT TOYKM 10 TWIOCKOCTH. Teopema o TpéX NEepHneHAMKyJsApax. Yroi
MEXAY NpAMOH ¥ TUIOCKOCThIO. JIByrpanHeii yron. [lpusHaxk NEpneHAMKYISPHOCTH MABYX
mockoctel. [IpsaMoyrobHbi napainenenune. Tpéxrpannsiii yron. MHOrorpaHHslii yrod.

Muororpanuukn. [Toustue muororpanHuka. [lpusma. ['eomerpuueckoe tesno. Teopema
Diinepa. Ilpusma. Ilpoctpancreennas teopema [ludaropa. [Mupamuna. [IpasunbHas mupamuaa.
Yceuénnas nupamuaa. [loctpoenne ceuennii nupamu. Cummerpus B nipoctpancTse. [lonstue
MPaBHJIBHONO MHOTOTPAHHUKA. DNIEMEHTBI CHMMETPHHU TNPaBHIbHBIX MHOTOIPaHHHKOB.

IloBTOpeHHe.

I'eomerpus
11 kaace

Hununap, xonye u map. llonstve umauuapa. Iliowaas NOBEPXHOCTH MUJTHHIAPA.
[Tonsitue konyca. I[Tnowans nopepxHocT KoHyca. Yceuénnbiii konyc. Cepa u wap. Bianmuoe
pacniosiokenue cepsl U miaockocrd. KacarensHas miockocte k cdepe. [lnowmans cdepst.
Bzammnuoe pacronokenune cdepei u npsmoi. Cdepa, BnucaHHas B IIHMHAPHIECKYIO
nosepxuocts, Cepa, BIHCAHHAS B KOHMUYECKYIO TMOBEPXHOCTh, CeveHus LMTHHIPHYECKOH
nosepxHocTH. CedyeHns KOHNYECKOH MOBEPXHOCTH.

O0bém Tenllonstie 06béMa.O0bEM NpAMOYTONIBHOTO Napaienenunena. O0bEM npaMoi
npusMel. O0BEM tmmmuHapa. Boiuucnenue o0bEMOB Ten ¢ nomouibio HHTerpama. O6ném
HaKJIOHHOM npu3Mmbl. OOBEM HakimoHHOH Tpu3Mbl. OOBEM mupamunbl. O6BEM KoHyca, OOBEM
mwapa. O6BEMBI LIAPOBOIO CErMEHTa, LWAPOBOI0 CJIOS ¥ WIapoBoTo cekropa. [Tnomans chepsl.,

Bexktopsi B mpocrpancrBe. [loHsaTue Bektopa. PaseHctBo BekTOpoB. ClOXKEHHE H
BbIUMTAHME BeKTOpoB. CyMMa  HECKOJBKMX  BEKTOPOB. YMHOKCHHE BEKTOpa HA
yucno. Komrmianapaeie Bextopel. [IpaBuno mapannenenunena. PasnoieHue BeKTOpa MO TPEM
HEKOMILIAHAPHBIM BEKTOpPaM.

Metoa koopanHaT B npocrpaHcrse. [[Buskenus. [IpaMoyronsuas cucteMa KOOPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsfizb MENIY KOOPAHHATAMH BEKTOPOB M KOODAHHATAMH
touek. Ilpocreiiinue 3amaun B KoopAMHATaxX. YpaBHEHUE c(epbl. Yroil MeXay BEKTOPaMH.
Cka/spHOE MPOU3BEICHUE BEKTOPOB. BBIYHMCICHUE YTTIOB MEKAY HNPAMBIMH H ILUIOCKOCTAMH.
Vpasuenue minockoctr.llenTpaneras cummerpus. OceBas CUMMETpUs. 3epKaibHas CUMMETPHS.
INapannensHelit nepexoc. [IpeobpaszoBanne nopodus.

3aka0UMTe/IbHOE MOBTOPEHHE Kypca TeoOMeTpHH NpH MOATOTOBKE K HTOrOBOM

aTTecTallHH M0 MaTeMaTHKE,
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