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1. Ilnanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa.

JINYHOCTHBIE pe3yJdbTaThbl

1) BocnuTaHMEe POCCUMCKOM TIpakJaHCKOM MAEHTUYHOCTH: NATPUOTH3MA, YBAXKEHUSA K
OteuecTBy, NMPOLUIOE U HACTOsIIEE MHOrOHAllMOHAJIBHOrO Haponaa Poccuu; oco3HaHue cBoei
ATHUYECKON NIPUHAJUIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KyJIbTYPbl CBOETO HApOAA, CBOErO Kpasd,
OCHOB KYJITYPHOI'O HacjeIus HapoaoB Poccuu u yenoBeuecTBa; yCBOCHHUE I'YMaHUCTHUECKUX,
JEMOKPAaTUYECKUX M TPAJULUOHHBIX [IEHHOCTEN MHOTOHALMOHAJIBHOTO POCCUICKOIO OOIIECTBA;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U Aoira nepen PoauHoi;

2) ¢dopMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0yyaroIuxcs K CaMOpPa3BUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALlMM K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHMIO JalbHEHIIEH WHAMBHIYaIbHON TPaeKTOPUHU
o0Opa3oBaHus Ha Oa3e OPUEHTUPOBKU B MUpe npodeccuil u nmpodheccuoHaIbHBIX IPEANOYTEHHH,
C Y4YeTOM YCTOWYHMBBIX IIO3HABAaTEILHBIX HHTEPECOB, a TaKXKe HAa OCHOBE (POPMHPOBAHUS
YBaKUTEJIBHOTO OTHOILLEHUS K TPYAY, Pa3BUTHS ONbITA yYaCTHUs B COLUAILHO 3HAYMMOM TPY/IE;
3) dbopmupoBaHHE IEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSL HAayKH M OOLIECTBEHHOW MPAaKTHKH, YYUTBIBAIOLIETO COLMAIbHOE, KYJIbTYPHOE,
A3BIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOI'O MUDA;

4) popMupoBaHrEe OCO3HAHHOTO, YBAXKUTEIBHOTO U JOOPOKEIATEIbHOTO OTHOUIEHHUS K IPYTOMY
YEJIOBEKY, €r0 MHEHHUIO, MUPOBO33PEHHUIO, KYJbTYpE, SI3bIKY, BEpEe, I'Pa)IaHCKOW IO3ULIUH, K
UCTOPUH, KYJIBTYpE, PEJIMTHM, TPAJULMAM, A3bIKaM, LIEHHOCTAM HapoaoB Poccuu u HapoaoB
MHUpa; TOTOBHOCTH M CIIOCOOHOCTHM BECTU AHAJOr C APYTMMHU JIOJbMH M JIOCTHIaTh B HEM
B3aMMOIIOHUMAaHUS;

5) ocBOeHHWE COLMAIBHBIX HOPM, MPABWJI TOBEICHUSA, POJCH W (OPM COLMAIBHOW >KU3HHU B
Ipynnax 1 cooOIecTBax, BKIKYas B3POCIbIe U COLUAIbHBIE COOOIIECTBA; YYaCTHE B IIKOJIBHOM
CaMOYIPABJIEHUU U OOIIECTBEHHOM XM3HU B Ipeiesiax BO3PACTHBIX KOMIIETEHLHUH C Y4EeTOM
PETHOHANBHBIX, 3THOKYJIBTYPHBIX, COLIMATBHBIX U SKOHOMUYECKUX OCOOCHHOCTEH;

6) pa3BUTHE MOPAIBHOIO CO3HAHUS U KOMIETEHTHOCTH B PELICHUH MOpPAIbHBIX MpoOJeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHUPOBAHHME HPABCTBEHHBIX YYBCTB M HPAaBCTBEHHOI'O
MOBE/ICHNS, OCO3HAaHHOTO U OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IOCTYIIKaM;

7) dopMupoBaHHEe KOMMYHHKAaTHMBHON KOMIETEHTHOCTH B OOLIEHMHM M COTPYAHHUYECTBE CO
CBEpPCTHHKAaMM, JETbMHU CTapUIer0 W MJAJIIEr0 BO3pacTa, B3pOCIBIMU B  IpoLEcce
00pa3oBaTeNbHON, 0OLIECTBEHHO I0JIE3HOM, yueOHO-UCCIe10BaTeIbCKON, TBOPUECKOM U APyTruX
BUJIOB JIESATEIBHOCTH;

8) (dopmMupoBaHME LEHHOCTH 3J0pOBOr0 M Oe3omacHOro oOpas3a >KHU3HU; YCBOEHHUE IPaBHI
MHAMBUAYAIbHOTO U KOJIJIEKTUBHOTO O€3011aCHOrO TOBEICHHS B UYPE3BBIYAWHBIX CUTYaIIHSX,
YTPOKAIOIIUX KU3HU U 370POBBIO JIIOJIEH, IPABUJI IIOBEJEHHS HAa TPAHCIIOPTE U Ha IOPOTax;

9) hbopMupoBaHHE OCHOB 3KOJOTUYECKON KYJIBTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIIUIEHUS, Pa3BUTHE OIbITA HKOJIOTHUYECKH OPHUEHTUPOBAHHOM pedIieKCHBHO-
OLICHOYHOM M NMPAKTUYECKOU NEATEIIbHOCTH B )KU3HEHHBIX CUTYalUsX;

10) oco3HaHue 3HAYEHUsI CEMbH B )KM3HU UYeJIOBEKa M OOIIEeCTBa, MPUHATHE LIEHHOCTH CeMEHHON
KU3HU, YBOKUTEIbHOE U 3a00TIMBOE OTHOILIEHHUE K YJIeHaM CBOEI CeMbH;

11) pa3sBuTHE ICTETHMUECKOTO CO3HAHUS UEPE3 OCBOEHUE XYJI0’)KECTBEHHOI'O HACJIEIUsl HApOJOB
Poccun n Mupa, TBOpUYECKOH ACATENBHOCTH CTETUIECKOTO XapaKTepa.

MertanpeameTHbie pe3yJibTaThbl

1) YMCHUEC CaMOCTOATCIIBHO ONIPCACIATh LUEIU CBOCTO 06yquH;1, CTaBHUTb U (bOpMYJ'II/IpOBaTB JJIA
ce0s HOBBIE 3aga4u B yqe6e 1 TI03HABaTCILHOMN ACATCIIBHOCTHU, pa3BUBATbh MOTHBBI U MHTCPECCHL
CBOEM ITO3HaBaTEIbHOM ACATCIIbHOCTH,



2) yMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh MYTH JOCTUXKEHUs LeJIed, B TOM YHCIIE
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI PEIICHUsT YICOHBIX U
MO3HABATEJIbHBIX 33/a4;

3) yMeHHE COOTHOCHTH CBOU JCHCTBHS C IUIAHUPYEMBIMU pe3yJibTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH JEATEIILHOCTH B TPOILECCe JOCTHKEHUS pe3yJIbTara, ONpPEAesaTh CIIOCOObI
JIEHCTBHUI B paMKax IMPEUIOKEHHBIX YCIOBUM M TPpEOOBaHUH, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyaLlUEH;

4) ymeHHe OlleHUBaTh MPAaBUILHOCTh BHIMOJIHEHUs y4eOHOM 3a/1a4k, COOCTBEHHbIE BO3MOKHOCTH
€€ pelLIeHMUS;

5) BiajeHHe OCHOBAMHU CAMOKOHTPOJIS, CAMOOLICHKH, MPHUHITHUS PEIIEHUI W OCYIECTBICHHUS
OCO3HAHHOTO BBIOOpA B yUEeOHOMN U TIO3HABATEIHLHOU NEATCIILHOCTH,

6) yMeHHE ONpeneNarTb TMOHATUSA, CcO3[JaBaTh O0O0OOIIEHHs, YCTaHABIMBATH AaHAJIOTHUH,
KJIaccu(pUIMpoBaTh, CaMOCTOSITEILHO BHIOMPATh OCHOBAHUS M KPUTEPUHU JUIA KiIacCHU(UKAIIH,
YCTaHABIMBATh MPUYUHHO-CIECICTBEHHBIE CBSI3M, CTPOUTH JIOTHYECKOE paCCYyXKICHHE,
YMO3aK/Ir04eHHEe (MHAYKTUBHOE, J€AYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOJIBI;

7) yMeHHe cO3/1aBaTh, MPUMEHSATh U MPe0Opa3OBbIBATh 3HAKH U CUMBOJIBI, MOJIETH U CXEMBbI IS
peleHus yueOHbIX U [T03HABATENIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHHE OpraHU30BBIBATh yU4eOHOE COTPYIHHYECTBO M COBMECTHYIO JIEITELHOCTh C YUUTEIIEM
U CBEpCTHUKAMU; paboTaTh HMHIUBUAYaJIbHO M B TpYIIE: HAXOAUTh oOOIIee pelieHue u
paspemarb KOHQIMKTHI HA OCHOBE COTJIACOBAHUS MO3HUIIMI M y4eTa HHTEPECOB; (opMyInpoBaTh,
apryMEeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

10) yMeHHE OCO3HAaHHO WCIIOJIb30BaTh pPEUYEBBIE CPEACTBA B COOTBETCTBUU C 3ajadyeit
KOMMYHHKAIIUN JUISI BBIPAXXEHHUS CBOMX YYBCTB, MBICIEH M MOTPEOHOCTEH; MIaHUpPOBAHUS U
peryJisilii CBOEH IEATEIbHOCTH; BIIAJEHUE YCTHOM M NHCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM Peyblo;

11) ¢popmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B O0JIACTU MCIOJB30BaHUS MH(POPMALMOHHO-
KOMMYHHMKAIIMOHHBIX TexHonorui (manee WKT- kommereHiuu); pa3BUTHE MOTHBALUU K
OBJIAJICHUIO KyJbTYpOH aKTHBHOIO IIOJIb30BAaHUS CJIOBAapSIMU M JPYTUMHU IOUCKOBBIMU
CUCTEMaMH;

12) ¢opmupoBaHue U pPA3BUTHUE DSKOJOTHYECKOIO MBILIUIEHHUS, YMEHHE NIPHUMEHATH €ro B
MO3HABATENIbHON, KOMMYHHKATHBHOM, COLMANbHOW TMpakTUKe U  NpodecCHOHaIbLHOU
OpUEHTAIINH.

Hpe)IMeTH bIC PE3YJbTATbI

1) bopmupoBaHHE TPEACTABICHHA O MaTeMaTHKe Kak O MeETO/Ae [O3HAHUS
JENCTBUTENBHOCTH, TO3BOJISAIOIIEM ONUCHIBATh U N3y4aTh PEAJIbHBIE NPOLIECCH] U SIBICHMUS;

2) pa3BUTHE yMEHHI paboTaTh C y4eOHBIM MAaTEMaTHYEeCKUM TEKCTOM (aHATU3UPOBATH,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMIO), TOYHO M TIPAaMOTHO BBIPAXAaTh CBOU MBICIH C
IPUMEHEHUEM MaTeMaTUYeCKOW TEPMUHOJIOTMM M CHMBOJIMKH, MPOBOAMTH KIAaCcCHU(pUKALUY,
Joruyeckue 000CHOBaHMs, JOKa3aTeIbCTBA MATEMaTUYECKUX YTBEPKACHUH;

3) pa3BuTHE TPEACTABICHUH O 4YHCIC M YHCIOBBIX CHUCTEMaX OT HATypPaJIbHBIX [0
JEHCTBUTENBHBIX YHCEJ; OBJIAJEHUE HAaBBIKAMM YCTHBIX, NMHMCbMEHHBIX, MHCTPYMEHTAJIBHBIX
BBIUYHCJICHHI;

4) oByaziecHUEe CUMBOJBHBIM SI3BIKOM alreOphl, TPUEMAaMH BBITTOJIHEHHST TOX/IECTBEHHBIX
npeoOpa3oBaHuil BbIpAXKEHUM, pellleHus] ypaBHEHUHN, CUCTEM ypaBHEHUM, HEPABEHCTB M CUCTEM
HEpaBEHCTB; YMEHHUS MOJICIIMPOBAaTh pEajbHbIE CUTyallUd Ha SI3bIKE ajareOphl, MCCIIe0BaTh
MIOCTPOEHHbIE MOJIENIM C UCIOJIb30BaHUEM amrmapaTa aareOpbl, HHTEPIPETUPOBATh MOTYUYSHHBIN
pe3yJIbTaT;

5) oBnajieHre cucTeMoll (DYHKIIMOHAIBHBIX MOHATHI, pa3BUTHE YMEHHS HCIIOIb30BaTh
(byHKIMOHATBHO-TpauUeckre MpeACTaBICHHUS [UIS PElIeHHs pa3iIMYHbIX MaTeMaTHYeCKHUX
3ajad4, Ui OMHMCAHMS U aHAJIW3a PEAIbHBIX 3aBUCUMOCTEI;



6) oBllaJicHHE TEOMETPHYECKHM SI3BIKOM; pa3BUTHE YMEHHs WCIIOJIB30BAaTh €ro s
OMKCAaHUS TPEAMETOB OKPY’KAIOLIEr0 MHUPA; pPa3BUTHE MNPOCTPAHCTBEHHBIX MPEICTABICHUM,
n300pa3uTeIbHBIX YMEHUI, HAaBBIKOB T€OMETPHUECKUX TOCTPOCHUH;

7) popMHpPOBaHUE CHUCTEMATHYECKUX 3HAHUN O IJIOCKUX (UTypax M HMX CBOWCTBAX,
NPEICTAaBICHUN O MPOCTEHIINX MPOCTPAHCTBEHHBIX TEJaX; Pa3BUTHUE YMEHHH MOIECTUPOBAHMS
peaslbHbIX CUTyallMii Ha S3bIKE TE€OMETPUH, UCCIEJOBaHMUS TMOCTPOSHHOM MOJeNu ¢
UCTIOJIb30BAHUEM TE€OMETPHUECKUX TOHATHA UM TeopeM, ammapara aiareOpbl, peleHus
FEOMETPUUECKUX U MPAKTUYECKUX 3aj1ay;

8) oByajieHHe MPOCTEHIIMMH CIloco0aMM TPEJCTABICHUS M aHaln3a CTaTUCTUYECKUX
JTaHHBIX; (OpMHUpOBaHHE NPEICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEalbHOM
MHUpE M O pa3IMyYHBIX CI0CO0aX HX M3YYECHHUs, O TNPOCTEHIINX BEPOSTHOCTHBIX MOJEIX;
pa3BUTHE YMEHUN H3BJIEKaTh MH(OpMAIMIO, MPEACTaBICHHYI0 B TabimuIax, Ha guarpammax,
rpaduKax, ONMCHIBaTh M aHAJM3UPOBATh MACCUBBI YMCIIOBBIX JAHHBIX C TOMOIIBIO MOAXOSAIINX
CTAaTHUCTUYECKUX  XapaKTEPUCTUK, UCIOJIb30BaTh IOHMMAaHUWE BEPOSATHOCTHBIX CBOMCTB
OKPY’KAIOIIMX SBJICHUN IIPU IPUHATUU PELLICHUN;

9) pa3BuTHE yMEHHI TNPUMEHSITh H3YYCHHbIC TIOHSATHS, PE3YJIbTAThl, METOIbI IS
peleHns 3a/1a4 MPAKTHYECKOTo XapaKTepa M 3a/1a4 U3 CMEKHBIX JUCIUILINH C UCIIOJIb30BaHHEM
npu HEOOXOAMMOCTH CIPAaBOYHBIX MAaTEpHUaJIOB, KOMIIBIOTEPA, IOJb30BATbCS OLIEHKOH U
NPUKHUIKON MTPU MPAKTUIECKUX pacuérax;

10) popmupoBanue HHGOPMAIIMOHHOW W aJTOPUTMHUYECKON KYJIbTYpHI; (OPMUPOBAHUE
NPEICTaBICHUS O KOMIBIOTEpE KaK YHUBEPCAIBHOM YCTPOHCTBE 00pabOTKH WH(pOpMAaNuu;
pa3BUTHE OCHOBHBIX HABBIKOB U YMEHHI HCIIOJIb30BaHUS KOMIIBIOTEPHBIX YCTPOICTB;

11) popmupoBanue mnpeacTaBieHUs 00 OCHOBHBIX M3Y4aeMbIX MOHATHSIX: UH(OpMAIIHS,
AITOPUTM, MOJIENIb — U UX CBOMCTBAX;

12) pa3BuTHE AITOPUTMHYECKOTO MBIILICHUS, HEOOXOAUMOro i MpodecCHOHATBHON
JESITEIbHOCTH B COBPEMEHHOM OOIIECTBE; pa3BUTHE YMEHMI COCTAaBUThH U 3allUcaTh alrOPUTM
JUIE KOHKPETHOTO HCIIONHUTENS; (POpMUpOBaHHE 3HAHUN 00 alrOPUTMHUYECKHX KOHCTPYKIIUSX,
JIOTUYECKUX 3HAUYCHUAX U OMEpalUsiX; 3HAKOMCTBO C OJHUM U3 S3bIKOB MPOTPAMMHPOBAHUS U
OCHOBHBIMM AJITOPUTMHUUYECKUMH CTPYKTYpPaMu — JIMHEHHOM, YCIOBHOW U IUKJIIMYECKOU;

13) popmupoBanue ymeHui hopManu3aiu U CTpyKTYpUPOBaHUS HH(POPMAIIUH, YMCHUS
BBIOMpPATh CMOCOO TPEJCTABICHUS JaHHBIX B COOTBETCTBHHM C IIOCTABJICHHOW 3ajadyed —
TaOJUIIBI, CXeMbI, IpauKH, AUarpaMMbl, C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMUX MPOrPaMMHBIX
cpencTB 00pabOTKH JTaHHBIX;

14) hopMupoBaHHe HABBIKOB U YMEHHI 0€30MaCHOT0 U LelIecO00Pa3HOTro MOBEACHHS TIPH
paboTe ¢ KOMNBIOTEPHBIMH TporpaMMamMu W B MHTepHeTe, yMeHHus COONIOaTh HOPMEI
MH(POPMALIMOHHOM STUKH U TpaBa.

2. Conep:xanue y4eOHOT0 nmpeamMeTra.

Yucaa

PanunoHnaabHble YHcaa

MHoecTBO panuoHanbHBIX 4Yucen. CpaBHEHHE palMOHAJIbHBIX uyMcen. JledicTBus c
panroHaIbHBIMU yncnamu. [IpencraBienne palmoHaNbHOTO YUCIa IeCATUYHON APOObIO.

HppauunonajibHble Yucaa

ITonsaTHe MppanuoHAIBHOrO 4yncia. Pacro3HaBaHue UppalMoOHaIbHBIX yucen. [Ipumepsl

JoKa3aTeiabcTB B anrebpe. MppaunoHaabHOCTH uuMCIia \/E [IpuMeHeHHE B TreoOMeETpUH.
CpaBHeHuE UppaloHAIbHbIX YhCcell. MHOXKECTBO JEHCTBUTENBHBIX YHCEI.

ToxnecrBeHHbIE IPe0OPa30BaAHUA

YucnoBbie 1 OyKBEeHHbIE BBIPAKECHHUS

Bripaxenue ¢ nepemeHHON. 3HaueHne BbIpakeHUs. [loncTaHOBKa BBIpaXKEHUN BMECTO
[IEPEMEHHBIX.

Lenbie BbIpaKeHU s

CreneHb ¢ HaTypaJbHBIM IOKa3aTeneM U ee cBoicTBa. [IpeoOpa3zoBaHus BbIpaXEHUH,
COJIEpKAIIMX CTEIEHH C HaTyPAJIbHBIM ITOKA3aTEJIEM.
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OpnowieH, MHorowieH. JleWcTBUS C OJHOWIEHAMHM W MHOTOWIEHaMHU (CIIOKEHHE,
BBIUUTAHUE, YMHOXKEHHE). DOpMyYJIIbI COKPAILIEHHOTO YMHOXEHHMS: pa3HOCTh KBAaJPaTOB, KBAaIpaT
CYMMBI U pa3HOcTH. Pa3nokeHre MHOTOWIEHa HA MHOXKUTENIU: BBIHECEHHUE OOILEro MHOXKUTEIS
3a CKOOKM, IpyNIUpOBKa, NpUMEHEHHE (OpMYJ COKPALIEHHOTO YMHOXeHMs. KBaapaTHbii
TPEXWIEH, Pa3JI0’KEHNE KBAIPAaTHOTO TPEXUJIEHA HA MHOKUTEIH.

ApoOHo-panmoHaJbHbIe BHIPAKEHUS

Crenenp ¢ uensiM mokasareneMm. IIpeoOpa3oBanue JpoOHO-TMHEWHBIX BBIPAKEHUI:
CJIOKEHHUE, YMHOXKEHUE, fiesieHne. Anredpanueckas 1po0sb. [lomycTuMele 3Ha4eHUs IEPEMEHHBIX
B JIpOOHO-paliMOHANBHBIX BbIpakeHusx. Coxpamienue anreOpamdeckux apoOeit. IIpuBenenue
anreOpanveckux npobel Kk oOmieMy 3HameHaTenro. JlelcTBus ¢ anreOpandecKuMu JpOOsIMU:
CJIO’K€HHUE, BBIYMNTAHUE, YMHOXKEHUE, JICJICHUE, BO3BEICHUE B CTCIICHD.

IIpeoOpa3oBaHue BbIpAXKEHUH, COAECPIKALINX 3HAK MOAYJIS.

KBanpatabie kopHu

Apudmerndeckuii KBajJpaTHBI KOpeHb. [IpeoOpa3oBaHuEe BBIPAKECHHM, COACpPIKAITUX
KBaJIpaTHbIC KOPHM: YMHOXXCHHME, JECICHUE, BBIHECEHHE MHOXMUTENS H3-TI0J 3HAKa KOPHI,
BHECEHUE MHOXUTEIIS II0]] 3HaK KOPHS.

YpaBHeHusI U HEPaBEeHCTBA

YpaBHeHust

[lonsatne ypaBHeHMS M KOpHA YypaBHeHMs. IlpeacraBieHne O pPaBHOCHUIBHOCTH
ypaBHeHH. O0nacTh onpeesneHus ypaBHeHus (001aCTh 1OMYCTUMbIX 3HAUE€HUH TepeMeHHO ).

JInHeliHOEe ypaBHEHHE U €r0 KOPHHU

Pemenue smHelHbIX ypaBHeHui. JIuHelHoe ypaBHeHue ¢ mnapamerpoM. KommdecTtBo
KOpPHEW JINHENHOTO ypaBHEHUS. PelieHne TMHEHHbIX YPABHEHH C TapaMeTPOM.

KBagpaTtHoe ypaBHeHHe B er0 KOPHH

KBanpartusle ypaBHeHus. Hemnonnble KkBaapaTHble ypaBHEHUA. JIUCKpUMHHaAHT
KBaJIpaTHOro ypaBHeHus. PopmyJiia KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera. Teopewma,
oOparHas Teopeme Buera. Pemenune KBajpaTHBIX ypaBHEHHH: HCIOJIB30BaHUE (HOPMYJIIBI IS
HaXOXXJEHUs KOpHEH, rpaMuecKuil METOJA pelIeHUs, Pa3oKeHHEe Ha MHOXKHUTENIH, Moadop
KOpHEH ¢ HCIIOJIb30BaHMEM TeopeMbl Buera. KosmmuecTBO KOpHEH KBagpaTHOrO YpaBHEHHS B
3aBHCHUMOCTH OT €r0 JUCKpUMHUHaHTAa. BUKBajpaTHble ypaBHEHMs. YPAaBHEHMs, CBOAMMBIE K
JMHENHBIM U KBaapaTHbIM. KBagpaTHble ypaBHEHUS ¢ TapaMETPOM.

J/IpoOHO-panuoOHAJIbLHBIC YPABHEHUS

Pemenue npocteiiinx 1poOHO-TUHEHHBIX ypaBHEHUH. Pemienne 1poOHO-paliMoHanbHbIX
YPaBHEHUM.

MeTtop! pelieHusl ypaBHEHUN: METO/Ibl PaBHOCUIIBHBIX MTPeo0pa3oBaHMii, METO/ 3aMEHBI
nepeMeHHoll, rpadudeckuii Meron. Mcmonp3oBaHue CBOMCTB (yHKIMI mpu  perieHuu
YPaBHEHUM.

Ipocreiiine nppanuoHanbHbIe ypaBHeHus Buaa |/ f (x) =a, \/ f(x)= \/ g(x).

VYpaBHeHus BUAa x"=a .YpaBHEHUS B LEJIBIX YHUCIIAX.

Cucrembl ypaBHeHUH

YpaBHeHHE C AByMs IepeMEHHBIMU. JIMHEHHOE ypaBHEHHE C IBYMs IEPEMEHHBIMHU.
[Tpsimast kak rpaduyeckas HHTEPIIPETalys JMHEHHOTO YpaBHEHUS C IBYMSI IEPEMEHHBIMH.

ITonsTHE cucTeMbl ypaBHEHM. Pelienre cucteMsl ypaBHEHUN.

MeTobl peleHusl CUCTEM JTMHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMU: rpadpuueckuit
METOJI, METOJ CJIOKEHUS, METOJI ITOJACTAHOBKHU.

Cucrembl TMHENHBIX YPABHEHUH C TAPAMETPOM.

HepaBencrBa

UucnoBeie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEpPaBEHCTB. [IpoBepka crpaBelIMBOCTH
HEPaBEHCTB IIPU 3a/IaHHBIX 3HAYCHUSAX [IEPEMECHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. O0IaCTh ONPeACIICHUS
HepaBeHCTBA (00JIaCTh JOMYCTUMBIX 3HAUCHHUH EPEMEHHOI).

Pemenue nuHEeHBIX HEPABEHCTB.



KBanpaTtHOoe HepaBeHCTBO U €ro pelieHus. PerieHne KBaJpaTHBIX HEPABEHCTB:
UCIOJIb30BaHUE CBOMCTB M Tpaduka KBaIpaTUYHOM (YHKIMM, METOJ HHTEPBAJIOB. 3alUCh
pelIeHus KBaJIpaTHOIO HEPABEHCTBA.

Pemienue nenbix U 1poOHO-paIMOHAIBHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB.

Cucrembl HepaBeHCTB

CucremMbl HEPaBEHCTB C OJHOW INEpEeMEHHOM. PenieHue CUCTEM HEPaBEHCTB C OJHOM
NEPEMEHHOM: JIMHEWHBbIX, KBaApaTHBIX. M300pakeHHe pemeHus CHUCTeMbl HEPABEHCTB Ha
YHUCJIOBOM NPSAMOMN. 3aKCh PEIIEHUS CUCTEMbI HEPABEHCTB.

DOYyHKIUH

IMousiTne GyHKUM

JlekapToBBl  KOOpAMHATBI Ha IUIOCKOCTH. DopMHpOBaHME MPEACTABIEHUA O
METAINPEeIMETHOM MOHATUU «KOOpAUHAThD. CrnocoObl 3anaHus (QyHKIMA: aHAIUTUYECKHH,
rpaduueckuii, Tabnnunbiid. ['padux ¢ynkumu. [Ipumeps! GyHKuMi, morydaeMbIX B IMpolecce
UCCJICIOBaHMS Pa3JINYHbIX PEeaTbHbBIX IPOLECCOB U PEeLICHUs 3a/1a4. 3HaueHHue (YHKIUU B TOUKE.
CpoiicTBa (QyHKIMIA: 0O0JIACTH ONpEACTCHHS, MHOXXECTBO 3HAYCHUH, HYIJH, NPOMEXKYTKH
3HAKOIOCTOSHCTBA, YETHOCTH/HEYETHOCTh, IPOMEXKYTKU BO3pAacTaHUs U yObIBaHUs, HauOOJIbIIEe
U HauMeHbInee 3HaueHus. MccnenoBanne GyHKImuy 1o ee rpaduky.

IIpencraBnenue o6 acUMITOTaX.

HenpepsiBHocTh QyHKIIMN. KycOo4HO 3a1aHHBIE GYHKINH.

JInHeiiHasa QpyHKIUSA

CpoiictBa u rpaduk JnuHEWHOW (yHKOHH. YTIOBOW KOXPPHUIMEHT MPSMOH.
Pacnonoxxenue rpaduka qnHeiHON (QyHKIMKM B 3aBUCMMOCTH OT €€ YIJIOBOro Ko3(gQuuueHTta u
cBoOomHOrO wineHa. Haxoxnenne ko0d(puuMEeHTOB JHHEHHONH (QYHKIMU 1O 3aJaHHBIM
YCIIOBUSIM: IIPOXOKIACHHUE MPSMOM 4epe3 B TOUKH C 3aJaHHBIMU KOOPAMHATAMU, IIPOXOXKICHUE
IIPSIMOM Yepe3 TaHHYIO TOUKY M ITapajuIeIbHON JAHHOW MPSMOM.

KBaapaTuunas gpynkumus

CpoiictBa u rpaduk KBaapaTuuHOW QyHKuuMU (mapabomna). IloctpoeHuwe rpaduka
KBaJpaTU4HON (yHKIMHU 1O ToukaM. HaxoxaeHnue Hyneill kBajpaTudHOl (QyHKIMHM, MHOXKECTBA
3HauYEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

OoOpaTHasi NPONOPUMOHAIBHOCTD

k
CaoiicTBa QyHKIMH y = k y = —. l'unep6ona.
X x

I'padpuxn pynxumii. [IpeobpazoBanue rpaduxa pynkuun y = f (Xx) IsI TOCTPOECHHUS

rpadukoB QYHKIUHI BUAA y — af (kx+b)+c-

I'paduku pyHkumii y:a+L —IXy=¥x, y=|x-

p Y X y=x y=|x|

ITocnenoBaTeIbHOCTH U NPOTPECCHH

YucnoBas  mOCIENOBAaTENbHOCTh.  IIpuMepsl  4HMCIOBBIX — IOCIENOBATENbHOCTEH.
beckoneunble mocnenoBaTeNbHOCTU. ApudMmeThyeckas TMporpeccuss U €€  CBOWCTBA.
['eomerpuueckass nporpeccusi. Popmyna oOLero ujieHa M CyMMbl N TEpPBBIX YJICHOB
apu@MeTHUeCcKoil U reoMeTpuuecKoi nporpeccuil. Cxoasiascs reoMeTpuyecKas Iporpeccus.

CTaTHCTHKA M TeOpHs BEPOSITHOCTEH

CraTucruka

Tabnuuynoe u rpaduueckoe NPEACTABICHUE [TaHHBIX, CTOJ0YaTble M KpPYroBblE
quarpammbl, Trpaduk, TMpUMEHEHUE AuarpaMM U Tpa@HUKOB JJii ONHCAHUS 3aBUCUMOCTEN
peasibHbIX BEIWYMH, U3BJIeUeHHEe HHpopManuu w3 TaOJML, JguarpaMM M TpaduKoB.
OnwucarenbHble CTATUCTHYECKHE MOKa3aTeIN YHCIOBBIX HAOOpOB: cpefqHee apu(pMEeTHUYECKOe,
MearaHa, HauOoJblllee W HauMeHbIIee 3HaueHus. Mephl paccerBaHUs: pa3Mmax, AUCIEPCUS U
CTaH/IapTHOE OTKJIIOHEHHE.

CnydaiiHass M3MEHYMBOCTb. [I3MEHUMBOCTH NIpH H3MEpeHMsAX. Pemaromume mnpasuia.
3aKOHOMEPHOCTH B U3MEHUYNBBIX BETUYNHAX.

Crydaifabie cOOBITHS

CrydvaiiHple ONBITHI (PKCHEPUMEHTHI), dJIEMEHTapHbIE CiIydailHble COOBITHS (MCXOJBbI).
BepositHocTi  sneMeHTapHbIX  cOObITUH. CoOBITHS B CIy4alHBIX OKCHEPUMEHTaX U

7



ONaronpusATCTBYIOIINE dJIEMEHTapHbIE COObITHSA. BeposTHOCTH ciy4yaiHbIX COOBITHI. ONBITHI €
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU COOBITUAMU. Kilaccmueckue BEpOSTHOCTHBIE ONBITHI C
UCTIOJIb30BaHUEM MOHET, KyOukoB. IlpeacraBienue coObITHII C MOMOIIBIO auarpaMm Oiiepa.
[IpoTrBOMONIOXKHBIE COOBITHS, O0OBEAMHEHUE W TIepecedeHue coObiTHil. [IpaBmiio crmoxeHus
BeposiTHOCTe. CiydaiiHelii  BeIOOp. IlpeacraBieHue SKclepuMEHTa B BHIE JIepeBa.
He3aBucumele COOBITHS. YMHOXkeHUE BEpPOSITHOCTEMN HE3aBUCHUMBIX COOBITUH.
[TocnenoBarenbHble He3aBUCUMBIE HcTbITaHus. [IpencraBieHrne O HE3aBUCHUMBIX COOBITHSX B
JKU3HHU.

DJieMeHTbl KOMOMHATOPUKH

[IpaBmio yMHOXEHHUS, MepecTaHOBKH, (akTopuan uucia. CoueTaHuss U YUCIO
couetanuil. @opmyna yucna coueranuil. TpeyronbHuk Ilackansa. OnbITel ¢ OOJBLIMM YHCIOM
PaBHOBO3MOXHBIX 3JIEMEHTAPHBIX COOBITUH. BblunciieHne BEpOSTHOCTEH B ONbBITaX C
npUMeHeHHeM KOMOuHaTtopHbeIX ¢opmyn. MHcnmbitanus beprymmun. VYcemex U Heynaua.
BepositTHocTH COOBITHIT B cepun HCTIbITaHuN bepHy .

Ciy4daiiHble BETUYMHBI

3HAaKOMCTBO CO CJIy4YallHbIMH BEJIMYMHAMU Ha IPUMEpPaX KOHEUHBIX JIUCKPETHBIX
ciyuyalHbIX BelMuMH. Pacnpenenenue BepostHOcTed. Maremaruueckoe oxumanue. CpoiicTBa
MaTeMaTuyeckoro oxwunanus. [lonstue o 3akoHe OonbIIKUX yucel. M3MepeHne BeposTHOCTEH.
[IpumeHenne 3akoHa OONBIIMX YHCEN B COIMOJIOTHH, CTPaXOBaHWHU, B 3/PABOOXPAHEHHH,
oOecrieueHnH OE30MaCHOCTH HACEICHUSI B UPE3BbIUAHBIX CUTYAIUIX.

[Tocnenyromue TeMbl pa3eIOBBCTPAMBACTCS B PA3JIMYHBIC Pa3/IeIibl (TEMbI) YYeOHOTO IIpeaMeTa
«Anrebpay.

Pemenne TeKCTOBBIX 3a1a4

3amaun Ha Bce apuhMETUUECKHE ICHCTBUS

Pemenne TekCTOBBIX 33724 apuMETHIECKUM criocoOoM. Vcmonp3oBaHue TabIUI, CXEM,
YEePTEKEH, APYTrUX CPEACTB MPEICTABICHHS JAHHBIX TPU PEIICHUY 3a/Ia4H.

3amaun Ha JBUKCHHE, PA0OTY U TIOKYITKH

AHanm3 BO3MOXHBIX CUTYallMi B3aMMHOTO PACIIOJIOXKECHHUS OOBEKTOB IPH UX JIBUKCHHUH,
COOTHOLLIEHUSI 00BEMOB BBITIOJIHAEMBIX pabOT ITPU COBMECTHON pabdoTe.

3aia4yn Ha 9YacTH, JOJH, IPOLIEHTHI

Pemenue 3amau Ha HaXOXKIEHUE YaCTH YKCIIa M YUCJIA 10 €ro 4YacTH. Perenue 3ama4 Ha
MpOLEHTHI U gonu. [IpuMeHeHre mponopiuil mpy petieHn  3aaay.

Jlornueckne 3amaun

Pemenne noruveckux 3agad. Perenne porudeckux 3aaad ¢ TOMOIIbio TpadoB, TaOIHII.

OcCHOBHBIE METOJBI PEIICHUS TEKCTOBBIX 3ajau: apu(PMETHUYECKHid, anreOpandecKuid,
nepebop BapuaHTOB. [lepBUYHBIC TPEACTABICHUS O JPYIHX METOAaX peIIeHUs 3aaad
(reomeTpuueckue U rpadUueCcKue METOIbI).

Hcropust MaTeMaTHKHU

Bo3HuKHOBEHHE MaTeMaTHKU KaK HayKH, 3Tarlbl ee pa3BuTUs. OCHOBHBIE pa3/iesibl MATEMAaTUKH.
Brrparomuecs MaTeMaTHKU U UX BKJIaJ B pa3BUTHE HAYKH.

beckoHEeYHOCTh MHOKECTBA POCTHIX yncen. Yucna u 1muHbl 0OTpe3KoB. PalmoHabHbIe yKcCa.
[TorpeGHOCTH B pparmoHanbHbIX uynciax. llkona [Tudaropa

3apoxaeHue anreOpsl B HeApax apudmMeTuku. An-Xopesmu. Poxaerre OyKBEeHHON CHMBOJIMKH.
I1. ®epma, @. Buer, P. [lekapt. UcTopus Bonpoca 0 HaX0xaeHUH (HOpMyYIT KOpHEH
anreOpanvecKux ypaBHEHHH cTeneHer, Oonpimmx yeteipex. H. Tapranes, k. Kapnano, H.X.
AbGenp, D.I'anya.

[TosiBneHre MeTo1a KOOPAMHAT, O3BOJISIOLIETO IEPEBOAUTH FeOMETpUUECKHe 0OBEKThI Ha S3bIK
anreOpsl. [losBenue rpagpukoB ¢pynkuuit. P. lexapr, I1. @epma. [Ipumeps! pazauuHbIx
KOOpJIMHAT.

3anaua Jleonapno [Muzanckoro (Gubonauyum) o kponukax, uncia @ubonayuu. 3amaqa o
nraxMaTHoO! fjocke. CXOAUMOCTh T€OMETPUUECKON TPOrPECCHH.



HcToku Teopun BEPOATHOCTEN: CTPaxoBoe A€o, a3apTHble Urpsl. I1. @epma, b. ITackans, S1.
bepnynnu, A.H. Konmoropos.

3. TemarTHnueckoe INIAaHUPOBaAaHHE ¢ YKazaHueM KoJudecrBa 4YacoB,
OTBOAUMBIX HA OCBOCHHE KAKI0H TEMBbI.
Ne Tema KoJ1-Bo yacos
n/n Tra 8k 9K
1 Yucaa 2 1
1.1 | PaumoHaspHBIE YKCIIa 1
1.2 | UppanuoHaiabHbIC Ynciaa
2 | To:xkaecTBeHHbIE MPe0OPaA30BAHUA 10
2.1 | YucnoBble 1 OYKBEHHBIE BEIPAKEHUS 10
3 | Hesble BbIpasKeHUs 34 6
3.1 | Crenensb ¢ HaTypaIbHBIM ITOKA3aTEIEM 13
3.2 | MHuorouneH 21
3.3 | KBagpaTHbIil TpeX4iieH U ero KOpHU 6
4 | IpoOHO-panHOHAJIbHbIE BHIPAKEHHS. 21 33
4.1 | PanmonanbHbie ApoOH 23
4.2 | ®opmybl COKPAIICHHOTO YMHOXKEHHS 21
4.3 | CreneHb C LEJIbIM IOKa3aTejieM 10
5 | KBagpaTnble kopHu 17
6 | YpaBHeHUsI U HEPABEHCTBA 23 45 36
6.1 | YpaBueHus 1 5)
6.2 | JIluneliHoe ypaBHEHHE U €r0 KOPHU 6
6.3 | KBagpatHoe ypaBHEHHE U €r0 KOPHU 23 4
6.4 | ApoOHO-panmoHaNIbHbIC ypaBHEHHS 4
6.5 | Cucremsl ypaBHEHUI 16 11
6.6 | HepaBeHcrtBa 22 10
6.7 | Cucrembl HEpaBEHCTB 2
7 DOyHKIUT 13 2 17
7.1 | Ilonarue pyHKIUU ) 7
7.2 | Jlunetinas pyHKIUSA 8
7.3 | KBagparuunast pyHKIus 10
7.4 | ObpaTHas NpPONOPLHUOHATIBHOCTb 2
8 | I'padpuxn ¢pyHkuuii. 2 2
9 | MocjenoBaTeILHOCTH H MPOTPECCHU 17
10 | CraTucTHKA ¥ TeOpHs BEPOSITHOCTEI 4 4 13
10.1 | Cratucruka 4 4 4
10.2 | DyieMeHTbI KOMOMHATOPUKH 9
Cucremarusanusi 1 000011eHHe MaTepHAaJIa 32 Kypc 7
7-9 k1accoB. BoinosiHeHHe NPOOHBIX UTOTOBBIX
padotr no KUMam OI'D.
105 105 105
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