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esun u 3a1aun 00y4eHusi MpeaMeTy Ha 0a30BOM YPOBHE:

¢ ¢GopMupoBaHue IPEICTaBICHUN 00 HIESX U METOJIaX MATEMAaTHKHU; O MaTEMAaTHKE KaK YHHBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE
MOZACIINPOBAHUA SIBJICHUM 1 IMpOoLCCCOB
e OBJIaJeHHe YCTHBIM U MMMCbMEHHBIM MAaTEMaTHYECKUM SI3IKOM, MAaTEMaTHYECKUMH 3HAHUSMU M YMEHHUSIMHU, HEOOXOUMBIMH JUISl U3Y4CHHS
IIKOJIBHBIX €CTECTBEHHO-HAYYHBIX TUCHUIUINH, Ul MPOJODKEHNS 00pa30BaHUs M OCBOCHHS M30paHHON CIICIIMATbHOCTH Ha COBPEMEHHOM YPOBHE
e pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aITOPUTMHUYECKON KYIbTYPBI, MPOCTPAHCTBEHHOTO BOOOPAKEHUSI, pA3BUTHE MATEMAaTHIECKOTO
MBILUICHUS U MHTYUIIUH, TBOPYECKHUX CIIOCOOHOCTEH
® BOCHUTAHHUE CPEJICTBAMHU MATEMATHKH KyJIbTYpBI JINYHOCTH: 3HAKOMCTBO C MCTOPHEH pa3BUTHS MaTEMATHKH, YIBOJTIONUECH MaTEMaTHIECKUX
uieil, MOHUMaHUe 3HAYMMOCTH MaTEMaTHKH JUIsl OOIIECTBEHHOTO porpecca
3agaum yuyeOHOro npeamMera
®  COBEpIICHCTBOBAHUE TEXHUKH BBIUYMCICHUI
®  pa3BUTHE M COBEPLICHCTBOBAHME TEXHUKHU ajreOpanvecKux Npeodpa3oBaHmii, peIICHNs] ypaBHEHUH, HEPABEHCTB, CHCTEM
®  CHCTEMaTUYECKOE U3YYECHHUE CBOMCTB T€OMETPUYECKUX TEJ B IPOCTPAHCTBE, Pa3BUTHUE IIPOCTPAHCTBEHHBIX MPEICTABICHUN yJaluXxcs,
OCBOEHHE CIIOCOOOB BEIYHCIICHUS MPAKTUYCCKU BAKHBIX TCOMCTPUYCCKUX BCIIMYUH U HaﬂbHeﬁmee Pa3BUTHC JIOTHYCCKOT'O MBIIIJICHUS YHalllIUuXCA
®  CHUCTeMaTH3alus U PaCIIUpEHHEe CBEJCHUH O (PYHKIHAX, COBEPIICHCTBOBAHUE rPpaMuECKUX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HJICSIMU
¥ METOZaMHU MaTeMaTH4YECKOTO aHaji3a B 00beMe, TI03BOJISIOIIEM HCCIIEIOBATh SJIEMEHTapHbIe (QYHKIMU M PELIaTh MPOCTEHINNE
reoMCTpHUICCKUC, (1)I/ISI/I‘ICCKI/IC W APYruc MpuKIaaHbIC 3aa4n
e (opMupoBaHHE CLIOCOOHOCTH CTPOUTH U MCCIIEI0BATh MPOCTEHIIINE MaTEMAaTHUECKUE MOJIENH NIPU PELICHNN PUKIIaIHbIX 3a/]1a4, 3a1a4
U3 CMEKHBIX TUCIMILIMH
TpeOoBaHus K YPOBHIO NOATOTOBKH YYAIUXCS:

Ymern:

® - BBIUUCJIATH IEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKIMH, UCIIONb3YsI CIPABOYHbIE MaTepHAaIbI;

e - JccrenoBaTh B IPOCTEHIIMX CilydasX (yHKIMU HA MOHOTOHHOCTh, HAXOJUTh HAUOOJbIINE U HAUMEHBIINE 3HAYCHUs PYHKLUH, CTPOUTH
rpa¢uku [Inpocreiimux pannoHanbHbIX GYHKINN C HCIIOIB30BAaHUEM alllapaTta MaTeMaTUYecKOro aHaIu3a;

® -BBIUMCIITH IJIOLIAAH C UCIOJIB30BaHNEM NIEPBOOOPA3HOIL;

® LCIIOJIb30BATh MPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTHUUECKOMN JEATEeIbHOCTU U MIOBCEIHEBHON KU3HU JIJIS:

® - peleHUs NPUKIATHBIX 3aj]a4, B TOM YHCJIE COUUATbHO-IKOHOMUYECKUX M (PU3NYECKHX, HA HAHOOJbIINE U HAaUMEHbIINE 3HAYCHUs, Ha
HaXO0X/IEHNE CKOPOCTH U YCKOPEHUS;

® - IOHMMAaHHUS B3aUMOCBSI3U yueOHOIO MpeaMeTa ¢ 0COOeHHOCTAMU mpodeccuit u nmpodeccnoHanTbHON NeATeIbHOCTH, B OCHOBE KOTOPBIX
JIeKaT 3HaHUA 10 JAaHHOMY Y4eOHOMY IpeIMETYy.

e - pemiaTh palMOHAIbHbIE, TOKa3aTeIbHbIE U JIOTapu(PMUUYECKUE YPaBHEHUS U HEPAaBEHCTBA, MPOCTEHIINE TPUTOHOMETPUYECKHE YPaBHEHUS
Y CHCTEMBI



® - COCTABJIATH YpaBHCHHA U HCPABCHCTBA 110 YCIOBUIO 3a/1a4U;

® - CNOJb30BATh IS MPUOJIMKEHHOTO PEIlIeHUs] ypaBHEHUI 1 HEPaBEHCTB rpapuuecKuii MEeTo1;
e - y300paxkaTh HA KOOPAMHATHOM MJIOCKOCTU MHOXECTBA PEIICHUN MPOCTEHIINX YPaBHEHUH U UX CHCTEM;
® LCIIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS U YMEHUS B IPAKTHUECKOMN JEATEIbHOCTH U MIOBCEHEBHOM KU3HU JIJIS:

® - [IOCTPOCHUA U UCCICAOBAHUSA HpOCTGﬁHIHX MaTEeMaTHYCCKUX MO,Z[eJIeﬁ;

® - JIOHMMAaHUs B3aMMOCBIA3U yqe6H0r0 nmpeamMeTa € 0COOEHHOCTAMU HpO(b@CCPII’I nu HpO(beCCHOHaHBHOfI ACATCIIBHOCTH, B OCHOBEC KOTOPBIX

JIeKaT 3HaHUA 110 JaHHOMY Y4eOHOMY IIpEeIMETY.

L4 peuiaThb HpOCTGﬁHIHG KOM6I/IHaT0prIe 3aJa4ud MCTOJO0M nepe6opa, a TaKKC C UCIIOJIb30BAaHUECM U3BCCTHBIX (bopMyn,
® - BBIYHMCJIATH B HpOCTCfII.HHX ClIydasaX BEpPOATHOCTHU COOBITHH HA OCHOBE noacyera yncjia ucxoao0B,

HCIIOJIB30BAaTh HpI/IO6pCTeHHBIe 3HAaHUA U YMCHUA B HpaKTquCKOfI JCATCIIBHOCTHU U HOBCGI[HGBHOﬁ KU3HU AJIA:

® - dHaJIn3a pCaJIbHbIX YHUCJIOBLIX JAHHBIX, IIPCACTABJICHHBIX B BUAC AHAI'PAMM, rpa(i)I/IKOB;
® - dHaJIn3a I/IH(I)OpMaI_[I/II/I CTAaTUCTUYCCKOI'O XapaKTepa,
® - IOHUMAaHHUA B3aMMOCBSI3U yqe6Horo npeamMeTa ¢ OCO6CHHOCT}IMI/I npoq)eccnﬁ nu HpO(I)eCCI/IOHaJ'IBHOI‘/'I ACATCIIbHOCTH, B OCHOBC KOTOPBIX
JIeKaT 3HaHUA 110 JaHHOMY Y4eOHOMY IIpeIMETY.
®opmupoBanue YY/| TpeOoBaHUs K YPOBHIO IOATOTOBKH
y4Yaluxcs
Pecynamuenvie YYJI. — caMOCTOATENBHO oOHapyscuéams M (HOpMYyIUpOBaTh Y4eOHYIO B pesynprare u3y4yeHUs MAaTEMATHKU YYEHHK

po0GsieMy, OpeaeNsTh 1eidb Y4eOHOM 1eATeNbHOCTH, BBIOUPATh TEMY ITPOEKTA;

— 6b10GU2aMb BEPCHU DEILCHUS] TMPOOJIEeMbl, 0CO3HaBaTh (M HMHTEPIPETUPOBATH B Cllydae
HEOOXOJIMMOCTH) KOHEUYHBbIM pe3ynbTar, BBIOMpaTh CpEACTBA JOCTHXKEHUS IeNd U3
IIPEIOKEHHBIX, & TAKKE UCKATh UX CAMOCTOSITENIBHO;

— cocmaenames (MHIWBUIYaJIbHO WJIM B TPYNIE) IUIaH pEUIeHHs] MpoOsieMbl (BBINOJIHEHUS
IIPOEKTA);

— paboTas 1o IUIaHy, c8epsimsb CBOU JIEHCTBUS C LIENBIO M, MPU HEOOXOIUMOCTH, UCIIPABIISTH
OLIMOKH CaMOCTOSTENIBHO (B TOM YHUCIIE M KOPPEKTUPOBATH IJIaH);

— B JHUAJOre C YYUTEIEM CO8EPUIEHCMBO8AMb CAMOCTOSTEIIbHO BBIpAOOTaHHBIE KPUTEPHUH
OLIEHKH.

Ilo3nasamenvnoie YY/1:

— aHanU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOBAMb U 0000wamsb GaKThl U IBICHUS;

— ocywecmensams CpaBHEHHE U KJIACCU(UKAILIMIO, CAMOCTOATEIbHO BBIOMpAsi OCHOBAaHUS U
KPUTEpUH JJIS  YKA3aHHBIX JIOTMYECKMX OMNEpaluii; CTPOUTh KJIACCU(PHUKAIMIO MyTEM
JMXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHIIAHHUSA);

JIOJIKCH 3HATH / IOHUMATh:

— 3HAUEHUE MaTeMaTHYeCKON HayKu IS
pelleHus 3a/Jad, BO3HUKAIOMUX B TEOPUU U
MIPAKTHKE; HIHPOTY u OTPaHUYEHHOCTh
MNPUMCHCHUA MATEMAaTUYCCKHUX METOJ0B K aHAJIM3Yy
Y HCCIIEIOBAaHUIO MTPOLIECCOB U SIBJICHUN B MPUPOJIE
H OOIIECTBE;

— WJeM PACUIMPEHUs YUCIOBBIX MHOXKECTB
KaK croco0a MOCTPOEHUS HOBOTO
MaTEeMaTHYeCKOTO  ammapara s pelIeHHs
MPAKTUICCKUX 3a1a4 u BHYTPCHHUX 3a1a4
MaTeMAaTHUKH;

— 3HA4YECHHE UJEH, METOJIOB U PE3yJbTaTOB
anreOppl W MaTEeMAaTHYECKOTO aHalu3a JUis
MMOCTPOCHUSI MOJICJIe peabHBIX IPOIECCOB U




— cmpoumsb JTOTUYECKH 000CHOBAaHHOE PACCyKIEHHUE, BKIIIOYAIOIICEe YCTAHOBJICHHE MPUYUHHO-
CJICICTBEHHEIX CBS3CHi;

— co30asamb MaTEMaTHYECKHUE MOJICIIH,

— COCTaBJIATb TE3UChl, pA3JIMYHbIC BUABl IUIAHOB (IIPOCTBIX, CIOXHBIX M  T.IL.).
[IpeoOpazoBbiBaTh MHGOPMAIMIO U3 OJHOTO BHJA B JIPYyroi (Tabiauily B TEKCT, AMArpaMMmy M
mp.);

— 8bIYUMBIBAMb BCE YPOBHHU TEKCTOBON MH(GOPMAIIHH.

— yMmembd onpedeisimbs BO3MOXHBIE HCTOYHUKH HEOOXOIMMBIX CBEIACHHIA, MPOU3BOJAUTH ITOUCK
nH(popMaIy, aHATU3UPOBATh U OLICHUBATH €€ JTOCTOBEPHOCTb.

— MOHMMAas TMO3MIMI0 JPYroro 4YeNOBEKa, paziuyams B €ro peud: MHEHUE (TOYKY 3pEHHs),
JI0Ka3aTeNIbCTBO (apryMEHTHI), (DaKThl; TUIOTE3bI, aKCHOMBI, TEOPHUH. /{7151 3TOr0 caMoCTOSITENBHO
WCIIONIb30BaTh pa3fM4Hble BUJIBI UYTEHUs (M3ydaroliee, MIMPOCMOTPOBOE, O3HAKOMHTEIHHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHUS.

— caMOMy co030asamb VCTOYHWKU WH(GOPMAIMK PA3HOTO THIA W IS Pa3HBIX ayIUTOPHH,
co0moaaTh HHGOOPMALIMOHHYIO TUTUEHY U MTpaBuiia HH(OPMAaLMOHHON 6€3011aCHOCTH;

— YyMemb UCNOIb308amMb KOMIBIOTEPHBIE 1 KOMMYHHKAIIMOHHBIE TEXHOJOTUU KaK MHCTPYMEHT
JUIS JTOCTHKEHUS CBOMX ILeleil. YMeTh BbIOMpaTh aJleKBaTHbIE 3aJay€ HHCTPYMEHTAJIbHbBIE
MpOrpaMMHO-anapaTHbIE CPEJICTBA U CEPBUCHI.

Kommynuxamuesnvie YY/I:

— CaMOCTOSITEIIbHO Op2aHU306b186anmb YIeOHOE B3aUMOJICHCTBUE B IpyIie (ONMpeaeasaTh O0Ime
1[eJTH, IOTOBAPUBATHCS APYT C IPYTOM U T.J1.);

— OTCTauWBasi CBOIO TOUKY 3PEHUS, HPUBOOUMb AP2YMeHmbl, TIOATBEPKIas X (haKTamu;

— B IUCKYCCUU YMemb Gbl0GUH)Mb KOHTPAPTYMEHTHI,

— YUHUTBCA KPUMUYHO OMHOCUMbCS K CBOEMY MHEHUIO, C JOCTOMHCTBOM HPU3HABAMb
OIIMOOYHOCTh CBOETO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TOHHUMasl TO3UILUIO JPYroro, paziuuams B €ro pedd: MHEHHE (TOUKYy
JI0Ka3aTeNIbCTBO (apryMEHTHI), (DAKTHI; TUIIOTE3bI, AKCHOMBI, TEOPHH;

— yMemb B3TJISHYTHh Ha CUTYallMI0O C WHOM MO3MIMU U 00208Apu8amuvcs C THOIBMU UHBIX
TO3UIINH.

3peHus),

CUTYalIHii;

— YHUBEpCAIbHBIM XapakTep 3aKOHOB
JOTUKA  MaTeMAaTUYECKUX  PACCYKIEHUH, HX
MPUMCHUMOCTDb B PA3INIHBIX obacTax
4eJI0BEYECKOU JCITEIbHOCTH;

— pasznuyre TpeOOBaHUM, MPEIbIBISIEMBIX
K JI0Ka3aTeIbCTBAM B MaTEMATHKE, €CTECTBEHHBIX,
COIMAJIBHO-3KOHOMUYCCKUX n ryMaHUTapHBIX
HayKax, Ha IPAaKTHKE;

— BEpOSITHOCTHBIA XapakTep pa3IMYHBIX
IIPOLIECCOB M 3aKOHOMEPHOCTEH OKPYXKaIOUIEro
MHpa.




Conepmanne AHCHUIIJINHBbI

« Aaredpa u HayaJsia aHaau3a» ( ba3oBblil YpOBEHb)
IHoBTOpenne kypca 10 kaacca (64)
[IpeoOpa3zoBaHKne TPUTOHOMETPUUECKUX BbIpaXeHUI. TpuroHoMeTpuiueckrue ypaBHeHUs U HepaBeHCTBa. [Ipon3BoaHas u
e€ IpUMEHEHHE JIJIs1 UCCIIEeI0BaHUs (PYHKIUI
Crenenu u kopHu. Crenennsie GpyHkuuu (16 1)
[TonsiTue KOpHS n-il cTeneHu U3 AeHCTBUTENBHOrO yucia. OyHKIMU y =, UX cBoWcTBa M rpaduku. CBoilcTBa KOpHS n-i
crenenu. [IpeoOpazoBaHue BeIpaxxeHUH, coaepxKanmx paaukaibl. CTerneHb ¢ paloHaIbHBIM [TOKa3aTeIeM U €€ CBOWCTBA.
[loHsiTHE CTENEHM C AEHCTBUTEIBHBIM NOKa3areseM. CBOMCTBA CTENEHU C JIEHCTBUTENIBHBIM IOKa3aTeneM. CTerneHHble
GbyHKIIUU, UX CBOMCTBA U rpaduKu
Ioka3aTeabHas u Jorapupmudeckasi pynkuun (28 )
[TokazaTtenbHas GyHKIMA, ee cBocTBa U rpaduk. [lokazarensHbie ypaBHeHus. [lokazaTenbHbie HEPAaBEHCTBA.
[Tonstre morapudma. dyukuus y = l0g 2 X, ee cBoiicTBa u rpaduk. CoiicTa jorapupmoB. OCHOBHOE JorapupMuuecKoe
ToX1ecTBO. Jlorapudm npousBeaeHus, YaCTHOro, cTeneHu. llepexon Kk HOBOMY OCHOBaHHUIO Jiorapudma. JlecssTuuHbIil U
HaTypalbHbIi Jorapudmsl, uucio €. [IpeoOpazoBaHMe MNPOCTEUIIMX BBIPAXKEHUM, BKIIOYAKOIINE apUPMETUUECKHE
orepaluy, a TaKKe ONepalrio BO3BEAEHUS B CTEIIEHb U ONepaluio JorapudpmupoBanus. Jlorapudmuueckue ypaBHEHUS.
Jlorapudmuueckue HepaBeHcTBa. JuddepeHmporanue nokazareIbHOU U JJorapupMuueckoil GyHKIUH.
IlepBooOpa3nas u unrerpaJ (9 4)
[lepBooOpa3zHass u HeomnpeneleHHbIM uWHTerpan. [lpaBuna oOThICKaHUs MEepBOOOpa3HbIX. Tabiuia OCHOBHBIX
HEOIIPEICIICHHBIX HHTETPAJIOB.
3agaun, OpUBOASIINE K MOHATUIO onpenieeHHoro uarerpaia. [lonstue onpeneneHHoro nurerpaia. @opmyna HeroroHa
— JletGHuna. Berancnenue miomaaei miockux GUryp ¢ moMoIIbI0 OMPEASIICHHOTO HHTErpaia.
DJIeMEeHTbI MAaTeMATU4Y€eCKOH CTATUCTUKU, KOMOMHATOPUKY U Teopuu BeposiTHocTel (11 1)
Tabnuunoe u rpaduueckoe mpeacTaBiIcHUE AaHHBIX. YHCIOBBIE XapaKTEPUCTUKHU PAoB NaHHbIX. [loodepennwiii u
OJIHOBPEMEHHBIN BBIOOP HECKOJIBKHX 3JIEMEHTOB M3 KOHEYHOI'0 MHOXKecTBa. DOpMyIibl Uncia MepecTaHOBOK, COUETaHUM,
pasmenienuid. Pemenune komOuHaTOpHBIX 3amad. @Popmyna OuHoma HerooTtona. CpolicTBa OMHOMHUHAIBHBIX
koaddunrientoB. Tpeyronasuuk [lackang. DnemeHTapHble U ClIOXKHBbIE COObITUS. CiydailHble COOBITHS U UX BEPOATHOCTH.
Craructuueckass o0paboTka nanHbIX. IIpocrelimue BeposiTHOcTHblE 3anauu. CoueraHus W pazMelneHus. [lonsitue o
HE3aBUCUMOCTH COOBITUH. BeposATHOCTh M CTATUCTUYECKAsl YacTOTa HACTYIUIEHUSI COObITHA. PerneHue npakTuyecKux
3aa4 C NPUMEHEHHEM BEPOATHOCTHBIX METOJOB. PaccMOTpeHMe ciiydyaeB W BEPOSITHOCTh CYMMbI HECOBMECTHBIX
COOBITHH, BEPOATHOCTH TPOTHUBOIIOIOXKHOTO COOBITHS.




6. YpaBHeHusi u HepaBeHcTBa. CHCTEMbBI ypaBHeHHIT 1 HepaBeHCTB (174)

PaBHOCHIIBHOCTB ypaBHCHHI. Oomue METO/IbI peleHus ypaBHEHHIA: 3aMeHa
ypaBuenus h(f(x)) = h(g(x))ypaBuenuem f(X) = g(X), pasnoskeHne Ha MHOKUTEIHM, BBEIACHHE HOBOM IICPEMEHHOM,
(GyHKIMOHATBHO-TpaduuecKuii MeTo 1 PelieHre nmpoCTeHIMX CHCTEM YPaBHEHHH C JIByMS HCU3BECTHBIMHU.

PerieHne HepaBEeHCTB € OJHOW MEPEMEHHOW. PaBHOCHIIBHOCTH HEPABEHCTB, CHUCTEMbI M COBOKYITHOCTH HEPaBEHCTB,
UppalMOHAIbHBIC HEPABEHCTBA, HEPABEHCTBA ¢ MOAYJsIMU. CHCTeMbl ypaBHeHHH. Vcnonbp30BaHHe CBOWCTB U IpaduKoB
(GYHKIMI TpU peuIeHUH ypaBHEHUN W HepaBeHCTB. Meton uHTepBasioB. M300pakeHue Ha KOOPAMHATHOU IIOCKOCTHU
MHOKECTBA PEUICHUI ypaBHCHUN W HEPABEHCTB C JIBYMs MEPEMEHHBIMH U HUX CHUCTEM. [IpUMEHEHHE MaTeMaTHYECKUX
METOJIOB TIPH PEIICHUH COJACPKATEIbHBIX 3a/1a4 U3 Pa3IHMYHbIX 00JacTel HayKu U MpakTUKu VHTepnpeTaius pe3yabTara,
YYET pEaAbHBIX OTPAHUYCHUMN.

VpaBHEHHUS M HEPABCHCTBA C TIApaMETPaMH.

7. ToBTopenue (15q4)

TEMATHYECKOE IINTAHUPOBAHUE.

Ne Tema KoumnuyecrBo
4acoB

1 IToBTOpenue kypca 10 kiacca 6

2 Crenenn u kopHu. CTeneHnHble QyHKIIUN 16

3 [TokazaTenbHas u norapudmudeckas GyHKIUNA 28

4 « ITepBooOpaszHas 1 MHTETpa » 9

3 DNIeMEHThl MaTEMaTUYECKON CTATUCTUKN, KOMOMHATOPUKU U TEOPUU BEPOSITHOCTEM 11

6 YpaBHeHUs 1 HEpaBeHCTBA. CUCTEMBI YPABHEHHUI U HEPABEHCTB 17

I Htorosoe noBropeHue 15
Hmozo: 102







