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IHosicHuTeIbHAA 3aIHCKA
[Tporpamma o0mieoO6pa3zoBaTeIbHOrO yuyeOHOro mpeaMera MaremaTuka nperHa3HauyeHa

JUIs  W3y4eHHs B MpO(EecCHOHATBHBIX 00pa30BaTENbHBIX OPTaHM3ALMUAK, PEATU3YIOMINX
00pa3oBaTeNbHYIO MPOTrPaMMy CPEIHET0 OO0IIero oOpa3oBaHUs B IMpeleiax OCBOCHUS OCHOBHOM
npodeccuonaibHOl oOpazoBarensHoi mporpammbl CITO (OITIOIT CIIO) nHa 6aze OCHOBHOTO
o0rm1ero oOpa3oBaHUs IPH MOJTOTOBKE CIY>KAIMX U CHEIMATINCTOB CPETHETO 3BEHA.

Pabouas mporpamma paszpaboTaHa B COOTBETCTBUH ¢ TpeOoBanusmu DexepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHaapTa cpeaHero oomero oopazoBanus (PI'OC COO).

B mporpamme coOmromaeTcsi NMPEEeMCTBEHHOCTh € (eiepalibHbIM  TOCYJapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM OCHOBHOT'O OOIIEro 00pa30BaHUS; YUMTHIBAIOTCS BO3PACTHBIC H
NICHXOJIOTHYECKNE OCOOCHHOCTH IIKOJILHUKOB, OOYYarOIIMXCS HAa CTYNEHH OCHOBHOTO OOIIETo

06p330BaHI/I${, YUUTBIBAIOTCA MCKIIPEAMETHBIC CBA3H.

OO0uas xapakTepucTHKA Y4eOHOI0 nmpeamera
MaremaTtuka SBISIETCS Q)YHﬂaMeHTaJIBHLIM O6H_l606paSOBaTeJIBHbIM npeaMeToMm CO

CJIOXKHBIINMCS YCTOﬁqHBBIM COACpIKaHUEM H O6HII/IMI/I TpC6OBaHI/I$IMI/I K IIOATIOTOBKEC
oOyuaromuxcs. Ilpu ocBoenum cnemmanbHocTeid CIIO  TexHOnOrmyeckoro  mpoduis
npodeccuoHanpHOr0 00pa3oBaHusl MaTeMaTUKa U3ydyaeTcst 0oJiee yriryOoJIeHHO, Kak MpoQUIbHbBII
y4eOHBIN IpeaMeT, YUUTHIBAIOIAsl ClIeU(UKY OCBaWBAEMbIX CHEIHMATbLHOCTEH. JTO BBIpA)KaAETCs
B COACpKaHUHN O6y‘~I€HI/I$I, KOJIMYCCTBEC YaCOB, BbIACIACMBIX Ha MH3YUCHUC OTACIbBHBIX TCM
MpOrpamMMbl, TIIyOMHE UX OCBOCHUS CTYJCHTAMH, 00bEME U XapaKTepe MPAKTHUYECKUX 3aHSATHH,
BUJIaX BHEAYIUTOPHON CaMOCTOSITEIbHON pabOThI CTYAEHTOB.

OOmue 1nenu M3y4eHUsT MaTeMaTHKW TPAJAUIMOHHO pEANIM3YyIOTCs B YeThIpex
HaIlpaBJICHUAX:

1) obmiee npeAcTaBieHUE 00 UAETX U METOJAX MATEMAaTHKH,

2) UHTEJJIEKTyallbHOE PAa3BUTHE;

3) oBnazieHre HEOOXOIMMBIMH KOHKPETHBIMH 3HAHUSIMHA U YMEHUSIMU;

4) BocniUTaTENIbHOE BO3ICHCTBHE.

[Mpodpunmzanust 1eneid MareMaTHdeckoro oOpa3oBaHUS OTpaKaeTcs Ha BBIOOpE
IPUOPUTETOB B OpraHM3allUu Y4eOHOW AeATeNbHOCTH oOywaromuxcs. s TeXHOJIOrH4ecKoro
npodmwiss npodeccHOHATBLHOIO 00pa30BaHUS BBHIOOp IeJei cMelaeTcss B IparMaTH4YecKOM
HaNpaBJICHUH, TPEIyCMATPUBAIOIIEM YCWICHHE U paclIMpeHre MPUKIAJTHOTO XapakTepa
HN3YUYCHUSA MATCMATHKH, HpCI/IMYHIeCTBeHHOI\/’I Opu€HTAOIWM Ha aJ'IFOpI/ITMI/I‘—IeCKI/Iﬁ CTUJIb
MO3HABATEJIbHOM JIeSITEIbHOCTH.

W3ydenne MaTeMaTUKy Kak IpoQHILHOTO 00I1e00pa3oBaTelbHOT0 y4eOHOro MpeaMeTa,

yUUThIBatoIeH crenuduky ocBauBaeMbIX cTyaeHTamu cnennansHoctu CIIO, obecneunBaercs:
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* BEIOOPOM Pa3JIMYHBIX OJXO/I0B K BBEIEHUIO OCHOBHBIX MOHSATHIA;

* (QopMmupoBaHHEM CHUCTEMbl Y4YeOHBIX 3aJaHui, obecrneuynBaOUMX SPPEKTUBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX LIEJIEBBIX YCTAaHOBOK;

* o0oramieHHeM CIIeKTpa CTHJICH Yy4eOHOH JeATeNIbHOCTH 3a CYET COTJIACOBAHMS C
BEAYIIMMHU JEATEIbHOCTHBIMUA XapaKTEPUCTHKAaMHM BBIOpaHHOH crenuanbHocTu. [lpoduibHas
COCTABIISAIONIAs OTPAXKAETCS B TPEOOBAHUAX K IMOATOTOBKE OOYYAIOIINXCS B YACTH:

* 00l cUCTEeMBI 3HAHWM: CO/EpKaTebHbIE IPUMEPHI MCIIOIB30BAaHUS MAaTEMAaTHYECKUX
Uil 1 METOJI0B B MPO(ECCHOHAIBHON 1S TeIbHOCTH;

* YMEHHIA: pa3au4ne B ypOBHE TPEOOBAHUH K CIIOKHOCTH NPUMEHSIEMBIX aJrOPHUTMOB;

* MPAKTHYECKOTO HCIIOJIB30BaHMs MPHOOPETEHHBIX 3HAHUI M YMEHHIA: MHIHBHIYaJIbHOTO
y4eOHOTO OmbITa B MOCTPOCHUM MAaTEMAaTUYECKHX MOJEJCH, BBIOJHEHUU HCCIIEOBATEIbCKUX
IPOEKTOB.

O0beM 00pa3oBaTe/IbHON HATPY3KH

MecTo yueGHOro npeaMeTa B y4eOHOM IIaHe
[Tpu peanuzanmu copepkaHusi 001IE00pa30BaTEIBHOTO yueOHOrO IpeaMera MaremaTika

B Mpejenax ocBoeHusi oOpazoparenpHOro mukiaa OITOIT CITO IINICC3 nHa 6a3e OCHOBHOIO
obmiero oOpa3oBaHUsl ¢ TOJYyYEHUEM CpeIHEro ofmero oOpa3oBaHWS MaKCHMallbHas ydcOHas
Harpy3Ka CTYJICHTOB COCTABJISIET:

mo cnenuaiabHOCTAM CIIO  TexHonormyeckoro mnpoduias — 248 dacoB, BKIIOYAsS
MPAKTUYECKHE 3aHITHSI, KOHCYJIbTAIlUU U SK3aMEH.

Teopernueckoe o0yuenue — 174 yaca;

npakTHaeckue 3ausaTus — 60 gacos,

KOHCYJbTAIlMN — 6 4acoB,

3K3aMEH — 8 4acoB.

Iliianupyemble pe3yabTaThbl H3YUYEHHSI Kypca MATEMATUKH
OcBoenne conepxaHus ydeOHOTO mpeamera MaremaTtnka OOECTIEYMBAET JIOCTHIKCHHE

CTY/ICHTaMU CJIE/YIOIINX Pe3yJabTaTOB:

JIUYHOCMHbBIX .

JIP 6 IlposBisrommii yBaK€HHE K JIFOISIM CTAPLIETO MTOKOJIEHUS U TOTOBHOCTh K YYacCTHIO B
COLIMAJIbHOW MOJAECPIKKE U BOJIOHTEPCKUX IBUKECHUSIX

® POCCHUHCKYH TPaXIaHCKYI HJICHTHYHOCTb, MaTPUOTU3M, YBAKEHHE K CBOEMY Hapony,
4yBCTBa OTBETCTBEHHOCTH Iniepen PoauHOM, ropaoctu 3a cBOM Kpail, cBo Poauny,
IpPONUIOE M HACTOAIEe  MHOTOHAallMOHANBHOrO  Hapona  Poccum, — yBakeHume
rOCyJJapCTBEHHBIX CUMBOJIOB (rep0, diar, rumMH);



® TPaXIAHCKYIO MO3UIMIO KaK aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUNCKOro 00IIEeCTBa,
OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE TpaBa W OOS3aHHOCTH, YBaXXAIOIEro 3aKOH M
MPaBOIOPAJIOK, 00Jalalomero 4YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOIIETO TPAJAULIMOHHBIE HAIIMOHAIBHBIC U OOIIEYeNIOBEYECKUE TYMAHUCTHUECKUE
U IEMOKpaTHYeCKHE LIEHHOCTH;

® TOTOBHOCTb K CITy>KeHHI0 OTE4ecTBY, €ro 3alluTe;

e chopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOH MPAKTUKU, OCHOBAHHOTO HA JUAJIOTE KYJIBTYpP, a TAKKe
pa3anyYHbIX (HOpM OOILIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEIO MECTA B MOJIMKYJIHTYPHOM
MUDE;

e Cc(hOPMHUPOBAHHOCTb OCHOB CaMOpa3BUTHSI U CAMOBOCIIUTAHUA B COOTBETCTBHH C
o01IeYeI0BeUYeCKUMU IEHHOCTSIMU U UJeallaMi TPaKIaHCKOro OOIIEeCTBa; TOTOBHOCTh U
CIIOCOOHOCTB K CaMOCTOSITENIbHOM, TBOPUECKON Y OTBETCTBEHHOMN AESTEIbHOCTH;

® TOJEpAaHTHOE CO3HAHHE U TMOBEJICHHE B MOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTh BECTH IHAJIOT C OPYTHMMH JIIOJbMHU, JOCTUTaTh B HEM B3aMMOINOHHMAHUSA,
HaXOIUTh OOHmMEe IeaM W COTPYJHHYATh I HMX JOCTHDKEHHUS, CIOCOOHOCTh
MPOTUBOCTOSATH UJCOJOTUU IKCTPEMHU3Ma, HAllMOHAIN3MA, KCeHO(HOoOUU, TUCKPUMHUHALIUN
M0 COIUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHATBHBIM MPU3HAKAM H JIPYTUM
HETaTUBHBIM COLMATBHBIM SIBJICHUSIM;

® HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMH, JI€TbMHU MIIAQJIIETO BO3pPAcTa, B3POCIBIMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIEI0BATENbCKON, MPOEKTHOW M
JIPYTUX BUOAX ACSITETbHOCTH;

e HPABCTBEHHOE CO3HAHWE M TOBEJCHUE HAa OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
IIEHHOCTEM;

® TOTOBHOCTb M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHHIO, Ha
IPOTSKEHUH BCEH JKU3HU; CO3HATEJIbHOE OTHOIIEHUE K HEIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCIEUTHOM MpodeccnoHanbHOM U 001IECTBEHHON AESITENFHOCTH;

® OSCTETHMYECKOE OTHOILIEHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHIA;

® T[PUHATHE H peATH3alMI0 IEHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza KU3HH,
noTpeOHOCTH B (DU3MYECKOM  CAMOCOBEPLICHCTBOBAHMHM, 3aHATHUAX  CIOPTHBHO-
03/IOPOBUTEIBHON  JICATENBHOCTHIO, HEMPUSATHE BPEAHBIX NPUBBIUEK:  KypeHHS,
yHoTpeOIeHUS alKorojsl, HAPKOTHKOB;

e OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (HU3UYECKOMY U
MICUXOJIOTHYECKOMY 370pPOBbI0, KaKk COOCTBEHHOMY, TaK W JApPYTUX JIOJeH, yMEHHe
OKa3bIBaTh MEPBYIO TOMOIIIb;

e 0CO3HaHHBIN BbIOOp Oynymiedl mpodeccun M BO3MOXKHOCTEH pean3alii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOIIEHUE K NMPO(eCcCHOHAIBHOMN NEeSTENTbHOCTH KaK BO3MOXKHOCTH
y4acTusi B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npo0Jem;

e Cc(hOPMHUPOBAHHOCTD HKOJIOTHYECKOTO MBINUICHUS, TOHUMAHUS BIMSHUS COIMAIBHO-
HSKOHOMHMUYECKUX TIPOLIECCOB HAa COCTOSHUE MPHUPOJHOW M  COLMUAIBHOW Cpejbl;
IPUOOpPETEHUE OIBITA HKOJIOTO-HANPABICHHON AEATEIbHOCTH;

® OTBETCTBEHHOE OTHOIIEHHWE K CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSTHSA
LIEHHOCTEN CEMEUHOM KU3HH.

MemanpeomMenHbIxX:
® yMEHHE CaMOCTOSTENBHO ONPEAENATh LEIN JACATEIbHOCTH W COCTABJIATH IUIAHBI
JESITEIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBISATh, KOHTPOJIMPOBaTh U KOPPEKTUPOBATH
JESATENIBHOCTD; UCIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI I JTOCTH)KEHHUS IOCTaBJIECHHBIX



Heneil W peanM3aluy IUTAHOB JEATENBbHOCTH; BBIOMpAaTh YCHEIIHbIE CTpaTeTdd B
pa3IMYHBIX CUTYyalUsX;

yMEHUE MpPOAYKTUBHO OOIIATbCSI M B3aUMOJEHCTBOBAaTb B IPOLIECCE COBMECTHOMN
NeSITeIbHOCTH, YYHUTHIBAaTh MO3MIMU JAPYTHX YYaCTHUKOB ESATEIBHOCTH, 3(PPEKTHBHO
paspenatb KOH(IUKTHL;

BJIAJICHUE HaBbIKaMHU I103HABAaTEJIbHOH, Y4eOHO-UCCIENIOBATEIbCKOW W IPOEKTHON
NeSITeIbHOCTH, HABBIKAMU pa3pelIeHusi MpoOjeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEIICHHs NPAKTUYECKUX 3a7ad, NPUMEHEHHUIO
pa3IMYHbIX METOJOB I1O3HAHUS;

TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITETIbHON HWH(POPMAIMOHHO-TIO3HABATEILHON
NeSITeIbHOCTH, BJIQJICHUE HABBIKAMHU MOJIy4YE€HHUs] HE0OX0IMMON MH(OpMAIMK U3 CloBapei
pasHBIX THUIIOB, YMEHHE OPHEHTHUPOBATbCA B PA3JIMUYHBIX HCTOYHHMKAX HH(OpPMAIHH,
KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH MH(DOPMALUIO, [TOJIy4YaeMyI0 U3 Pa3INUHBIX
HCTOYHUKOB;

YMEHHE HCIONB30BaTh CPeACTBa MH()OPMAIIMOHHBIX M KOMMYHHUKAIMOHHBIX TE€XHOJIOTUH
(masee - UKT) B perieHnn KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX 3a/1a4
C coOmomeHneM TpeOOBaHWN DPrOHOMHUKH, TEXHUKH OC30MaCHOCTH, THTUCHBI,
pecypcocOepeXeHus, MPaBOBbIX M  3THYECKUX HOPM, HOPM HMH(OpMaIMOHHON
0€30I1aCHOCTH;

YMEHHE ONPEENATh Ha3HAYCHUE U (PYHKLUU PA3IMYHBIX COLUAIBHBIX HHCTUTYTOB;
YMEHHE CAaMOCTOATEIbHO OLICHUBATh M MPUHUMATh PELICHUS, ONPEICISIONINE CTPATETUIO
MIOBEJICHNUS, C YYETOM I'PaXkIaHCKUX U HPABCTBEHHBIX LIEHHOCTEN;

BJIQJICHUE S3BIKOBBIMHM CPEICTBAMHU - YMEHME SICHO, JJOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pEHUS, HCIIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;

BJIAJICHUE HAaBbIKAMM II03HABAaTEIbHOW peQUIeKCMU KaK OCO3HAHUS COBEPIIAEMBIX
JICUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHWM, IPaHUIL] CBOEIO
3HAHUS U HE3HAHUS, HOBBIX II03HABATEIIBHBIX 33/1a4 U CPEICTB UX JOCTUKECHHUS.

npeomemHmoix:

c(OPMHPOBAHHOCTh IMPEJICTABICHUA O MaTeMaTHKEe KaK 4acTH MHPOBON KyJBTYphl U O
MECT€ MaTeMaTUKH B COBPEMEHHOM IMBWIM3AllMM, O CHOCO0ax ONHMCaHUA Ha
MaTEMaTUYECKOM SI3BIKE SIBIIEHUN PEAJIbHOTO MUPA;

c(OPMHUPOBAHHOCTh MPEJACTABICHUA O MaTeMaTHYECKUX MOHATHAX KaK O BaKHEHIINX
MaTEMaTUYeCKNX MOJEIAX, MO3BOJISIOIIMX OIMCHIBATh M M3y4aTh pa3HbIC IPOLIECCHl U
ABJICHMS; TOHMMAaHUE BO3MOXXHOCTH AaKCHOMAaTHYECKOIO IOCTPOCHHUSA MaTEMaTUYECKHUX
TEOPHIL;

BJIQJICHUE METOJAMM JI0KA3aTEIbCTB MU aJTOPUTMOB DPELICHHs; YMEHUE UX NPHUMEHSITH,
IIPOBOJUTH JJOKA3aTEIIbHBIE PACCYKICHUSA B XOI€ PEIICHUA 3a/1a4;

BIIQJICHUE CTAHJAPTHBIMM IIPUEMaMU PELICHUS PALUOHAIBHBIX U HUPpPalUOHAIbHBIX,
IIOKa3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHU U HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM, B TOM YHCIE Ui IIOHUCKA ITyTH
pelEeHus U WUTFOCTPALMK PELICHUS] YPABHEHUI U HEPABEHCTB;

c(OpMUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX TMOHATUSAX, HJIEAX M METOAAX
MaTeMaTU4YeCKOro aHaJIn3a;

BIIaJICHUE OCHOBHBIMHU IIOHATHUAMHM O IUIOCKUX U IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax, HMX OCHOBHBIX CBOICTBax; C(OPMHPOBAHHOCTH YMEHHMs paclo3HaBaTh Ha
yeprexax, MOJENSIX M B peaJlbHOM MHpE TIeOMeTpHUYecKkre (UTyphl; MPUMEHEHHE
U3yYEHHBIX CBOMCTB T€OMETPUYECKHX (GUTyp M (OpMYI A pelieHUs] TeOMETPUUYECKUX
3a/1a4 ¥ 3a]a4 C MPAKTUYECKUM COJIEP)KAHUEM;

c(OpMUPOBAHHOCTH NPEJICTABICHUI O MpoLieccax U SIBICHUSX, UMEIOIINX BEPOSITHOCTHBIN
XapakTep, O CTAaTUCTMYECKUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00 OCHOBHBIX
MOHATUAX JJIEMEHTApHOW TEOPUM BEPOATHOCTEH; YMEHHM HaXOOUTh W OLICHUBAaTh



BEPOSTHOCTH HACTYIJICHUST COOBITUH B MPOCTEUIIMX NPAKTUYECKUX CHTyalUsIX |
OCHOBHBIE XapaKTEPUCTUKHU CIIy4alHbBIX BEJIMYNH;

BJIaZICHUE HAaBBIKAMU MCIIOJIB30BAHMUA NOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IIPU PEIICHUHU
3a1a4y

BoinyckHUK HA TPOQUILHOM YPOBHE IMOJYYHT BO3MOKHOCTH HAYYHTHCS:

— CB000OIHO ONIEpUPOBATH MOHATHSIMH: KOHEYHOE MHOKECTBO, SJIEMEHT MHOKECTBA,
OJMHOXECTBO, NIepeceueHne, 00beTMHEHNE 1 Pa3HOCTh MHOXKECTB, YUCIIOBBIE MHOKECTBA
Ha KOOPJAMHATHOM MPSMOM, OTPE30K, HHTEPBAJ, MOJIyHHTEPBAJ, IPOMEKYTOK C BHIKOJIOTON
TOYKOM, TpaduecKoe MpeCTaBIeHNE MHOKECTB Ha KOOPAMHATHON TIIOCKOCTH;

- 3aJ]aBaTh MHOXKECTBA NIEPEUNCIICHUEM U XapaKTEPUCTUYECKIM CBOMCTBOM;

— OIIEPUPOBATH MOHATHIMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKACHHUS, HCTUHHBIC U
JIO’KHBIE YTBEPKACHUS, IPUUMHA, CIIEACTBHE, YACTHBIN cllyyail O0IIero yTBEp>KIACHHUS,
KOHTPIIPUMED;

— MIPOBEPATH MPUHAIIICKHOCTh 3JIEMEHTa MHOKECTBY;

— HAXOJUTh MepecedeHre U 00bETMHEHIE MHOXKECTB, B TOM YHUCIIE TIPEICTABICHHBIX
rpadu4ecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM TUIOCKOCTH;

— MIPOBOJIUTH TOKA3aTeIbHBIE PACcCyKICHHS s 000CHOBAHUS UCTUHHOCTH
YTBEPKICHUM.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

- KCIMOJIb30BATh YHCIIOBbIE MHOKECTBA HA KOOPJAMHATHON NIPSMOM 1 HA
KOOPAMHATHOM IIOCKOCTH JJISI OIMCAHUSI PEAJIbHBIX MTPOLECCOB U SIBJICHUI;

- MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHUS B CUTYaLMSX TOBCEIHEBHOM KU3HU, IIPU
pPELICHNH 3aJ1a4 U3 IPYIUX NPEIMETOB

- CB000/1HO onIepupOBaTh MOHATUSAMU: HaTypalbHOE YHCIIO0, MHOKECTBO
HATYpaJbHBIX YHCEI, IIeJI0€ YHCIIO0, MHOKECTBO IIEJIBIX YMCell, OOBIKHOBEHHAs IpO0b,
JecaTU4Has ApoOb, CMEIIAHHOE YHUCJII0, PAllMOHAIbHOE YHCII0, MHOKECTBO PallMOHAIbHBIX
4y Cell, UpPalMOHAIIBHOE YHUCIIO, KOPEHb CTEIIEHU N, JEHCTBUTEIBHOE YHUCIIO0, MHOKECTBO
JEHCTBUTEIIBHBIX YHCETl, TEOMETPUYECKasi MHTEPIPETALMs HATYPaIbHBIX, LIEIIbIX,
PpalOHAIBHBIX, JEUCTBUTEIBHBIX YHCEIT;

- MTOHUMATh U OOBSACHATH Pa3HUILY MEKIY MO3UIIMOHHON 1 HETTO3ULIMOHHOMN
CHUCTEMaMH 3aIUCH YHCEIT;

- NEPEBOIUTh YUCIIA U3 OJHON CUCTEMBI 3alMCH (CUCTEMbI CUMCICHHS) B IPYTYIO;
- JIOKa3bIBaTh U UCIIOJIb30BATh IPU3HAKU JEIMMOCTHA CyMMBI U IIPOU3BEACHUS IIPU
BBIIIOJIHEHUM BBIYMCIICHUH U PEIICHNUHN 3a/1a4;

- BBIITOJIHATH OKPYIVIEHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEI C 3aIaHHOU
TOYHOCTBIO;

- CpaBHMBATh JEHCTBUTENIbHBIE YUCIIa PA3HBIMU CIIOCOOAMU;

- YHOPSA0YUBATh YKCIa, 3alMCaHHbIE B BUJI€ OOBIKHOBEHHOM M IECATUYHOM J1po0H,
4HcIIa, 3aUCAHHBIE C UCIIOJIb30BaHUEM apu(METUYECKOT0 KBAaJPaTHOTO KOPHS, KOpHEH
CTeneHU OoJIbIIE 2;

- Haxoauth HOJ] u HOK pa3ubiMu ciocob6aMu U UCMOIb30BaTh UX MPU PEIICHUN
3a/1a4;

- BBINOJIHAT BBIYMCIICHUS U PEOOpa30BaHMs BEIPAXKEHUH, COJlepKaIuX
JICHCTBUTEIIbHBIE YKCIIA, B TOM YHCIIE KOPHU HATYpalIbHbIX CTEIICHEN;

- BBITIOJTHATH CTaHJIapPTHBIE TOXK/IECTBEHHBIE TPE0OPa30BaHUS TPUTOHOMETPUUECKHUX,
Jorapu(pMHUECKUX, CTETIEHHBIX, UPPAIMOHATIBHBIX BEIPAKEHUH.




B nogceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

- BBITOJIHATE ¥ OOBSCHSITH CPaBHEHHE PE3YJIbTATOB BHIYMCIICHUH MPU PEIICHUH
NPAaKTHYECKHX 33]a4, B TOM YHCJIe NPUOIMKEHHBIX BEIYMCIICHNH, UCTIONB3YS Pa3HbIe
CIOCOOBI CPaBHEHUI;

- 3alIMCbIBAaTh, CPAaBHUBATL, OKPYIJIATH YUCIIOBBIC TAHHBIC PCAJIbHBIX BEJIMYUH C
UCTIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

- COCTAaBJISITh U OICHHUBATH pa3HbIMU crroco0aMu YKCIOBEIE BBIPAXKCHUSA ITPU PCILICHUN
NPAaKTHYECKHX 33Ja4 M 33/1a4 U3 IPYTUX y4eOHBIX IPEAMETOB

- CB0001HO OnIepUpPOBaTh MOHATUSAMU: YPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIBHBIE
YPaBHEHUs U HEPABEHCTBA, YPABHEHUE, SABIIIOLIEECS CICACTBUEM IPYroro ypaBHEHUS,
YpaBHEHMsI, PABHOCUJIbHBIE HA MHOXECTBE, paBHOCUIIbHBIE ITPe0Opa30BaHus ypaBHEHUN;
- pelaTh pa3Hble BUJbl yPABHEHUN U HEPABEHCTB U UX CUCTEM, B TOM YHUCIIE
HEKOTOpbIe ypaBHeHU 3-ii U 4-ii cTeneHei, ApoOHO-palMoHaIbHbIE U UPPALMOHAIBHEIC,
- OBJIa/IETh OCHOBHBIMU THITAMHU TIOKA3aTEIbHBIX, JIOTapU(PMUIECKUX,
MPPALMOHAIIBHBIX, CTEIIEHHBIX YPAaBHEHUI U HEPABEHCTB U CTaHAAPTHBIMU METOJAMH MX
peleHn U IPUMEHATD UX IIPU PELICHUM 3a/a4;

- IIPUMEHATH TeopeMy be3y K pereHnio ypaBHEHUM;

- IIPUMEHSTh TeopeMy Buera [uist peleHns HEKOTOPBIX YPaBHEHHUI CTEIIEHU BBIILIE
BTOPOW;

- IIOHUMATh CMBICII TEOPEM O PABHOCWIIBHBIX U HEPABHOCUIIbHBIX [TPEOOPA30BAHUAX
YPaBHEHHH U YMETb UX OKa3bIBaTh;

- BJIa/IETh METOJIaMU PELICHUS YPaBHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BbIOMpAaTh METO/1 pellIeHUsI U 00OCHOBBIBATh CBOM BHIOOD;

- MCIOJIB30BATh METOJI MHTEPBAJIOB ISl PEUICHUS HEPABEHCTB, B TOM YHUCIIE IPOOHO-
paLMOHATIBHBIX U BKJIIOYAIOIIMUX B ce€0sl HppaAllMOHAJIbHBIE BBIPAKEHMS,;

- pelaTh ajnredpanyeckue ypaBHEHUs] U HEPaBEHCTBA U MX CHCTEMBI C TapaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOJaMU;

- BJIAZIETh PA3HBIMU METOJIAMH JI0KA3aTEJIbCTBA HEPABEHCTB;

- pelaTh ypaBHEHUS B LENbIX YUCIIAX;

- n300pakaTh MHOXKECTBA Ha IJIOCKOCTH, 3371aBaeMble YpaBHEHUSIMHU, HEPABEH CTBAMHU
1 UX CUCTEMaMH;

- cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE TPEOOPA30BAHUS IIPU PELLIEHUN
YPaBHEHUN U CUCTEM ypaBHEHUN

B nosceonesnoii sorcusnu u npu uzyyeHuu Opyeux npeomemos:

- COCTaBJIAITh U pellaTh ypaBHEHUs, HEPABEHCTBA, X CUCTEMBI IIPU PELLIEHUU 3a7a4
JPyTUX y4eOHBIX IPEAMETOB;

- BBINOJIHATE OLEHKY MPABIONO01001s PE3yIbTAaTOB, MOTYYaEMBbIX NP PEILICHUH
Pa3IUYHbBIX YPaBHEHUIN, HEPABEHCTB M UX CUCTEM IIPH PELICHUH 3a]a4 JPYruX y4eOHbIX
IIPEIMETOB;

- COCTaBJIATh U pEIIAaTh YPAaBHEHUS U HEPABEHCTBA C IApaMETPaMU IIPU PEILICHUN
3aJa4 APYruX y4yeOHBIX MPEIMETOB;

- COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO WJIM UX CUCTEMY, OIIMCHIBAIOIINE PEATBHYIO
CUTYaLIMIO WM MPUKJIAJHYIO 33a/1a4y, HHTEPIPETUPOBATh NOJyUYEHHBIE PE3YJIbTaThI;

- HCIIOJIb30BaTh IPOrpaMMHBIE CPEJICTBA IIPU PEILIEHUHU OTJENIbHBIX KJIACCOB
YpaBHEHUI U HEPABEHCTB

— Bragets moHATUSAMU: 3aBUCUMOCTh BETUYHH, (DYHKIUS, ApTYMEHT U 3HAUYC€HHE
byHKIMH, 00J1aCTh ONPENeNeHNs U MHOXECTBO 3HaYeHUN (QyHKINH, rpaduK 3aBUCUMOCTH,
rpaduk GyHKIWH, HYIU QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA, BO3pacTaHUE Ha




YHCIOBOM MPOMEKYTKE, yObIBAaHHE HA YHCIOBOM IPOMEXKYTKE, HanOOJIbIIee U
HaMMEHbIIIee 3HaYeHUE (PYHKITMHM HA YUCIIOBOM IIPOMEKYTKE, TIEPUOIIUECKas PYHKIIHS,
NEepUo/Jl, YeTHAS U HeUeTHAs! (PYHKLUHU; YMETh IPUMEHSATH 3TH MOHATUS IPU PEIICHUU
3ajay;

- BJIQJICTh MOHITHEM CTENICHHAsI (YHKIIHS, CTPOUTH €€ TpadUK U YMETh IPUMEHSTh
CBOWCTBA CTENICHHOHN (DYHKIIMH MPH PEIICHUU 33]1ay;

- BJIQJICTh MOHATUSAMH TOKa3aTeNIbHAs (PYHKILHS, SKCIIOHEHTA; CTPOUTH UX I'padUKu U
YMETh IPUMEHSTh CBOMCTBA MOKA3aTEIbHOW (DYHKIIMH IPU PEIICHUU 3a/1a4;

- BJIQJICTh MMOHITHEM JIorapuMuieckas GyHKIHS; CTPOUTH €€ TpaduK U YMETh
IPUMEHSATH CBOMCTBA JIoTapu(PMUIecKOi (PYHKIMU NPH PEILICHUH 3324,

- BJIAJICTh MOHATUSMU TPUTOHOMETPHUECKUE (PYHKIIUHU; CTPOUTH UX IPaUKu U YMETh
NPUMEHSTh CBOMCTBA TPUTOHOMETPUIECKUX (DYHKITMIA TPU PELICHUY 33134,

- BJIQJICTh MOHITHEM 0OpaTHAst (YYHKIIHSI, IPUMEHSTh 3TO MOHATUE NP PEIICHUH
3ajay;

- MPUMEHSTH IIPH PEIICHUH 337a4 CBOHCTBA (DYHKIIHIA: YETHOCTD, IIEPHOAMIHOCTD,
OTPaHUYEHHOCTH;

- MPUMEHSTH MIPH PEIICHUH 3a71a4 peoO0pazoBaHust rpaduKoB QyHKIIUH;

- BJIQJICTh MOHATHUSMH YMCIIOBAsI TOCIIEI0BATEILHOCTD, apu(pMeTHIecKas 1
reOMETPUYIECKas IIPOTPECCHs;

- MPUMEHSTH P PEIICHUH 3a/1a4 CBOMCTBA U MPU3HAKU apUPMETUYCCKON U
r€OMETPUYECKON TPOTPECCUM.

B nosceounesnoii socuznu u npu uzyyeHuu opyeux y4eoHvlx npeomemoas:

- OIpCACIIATD 11O l"pa(l)I/IKaM " UCIIOJIB30BAaTh I pCHICHUS NPUKIIAJHBIX 3a1a4
CBOICTBA peallbHBIX MTPOLIECCOB M 3aBUCUMOCTEH (HanbOJIbIINe U HANMEHBIINE 3HAUYCHHS,
POMEXYTKH BO3pAacTaHMs U YOBIBaHUS (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,
ACHUMIITOTHI, TOYKH Ieperuba, Iepruo 1 T.11.);

- HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTHYECKON CUTYAIMH;.
- ONPEIEIIATH 110 rpaguKaM MPOCTENIINE XapAKTEPUCTUKHU MTEPHOANIECKHUX
IPOIIECCOB B OMOJIOTUH, IKOHOMHUKE, MY3bIKE, PJIUOCBSI3H U 1p. (AMILUTUTY /14, TIEPUO U
T.11.)

- Brnanets nonstTueM 6eckoHeyHO yObIBarOIasi FeOMETpUYecKas Iporpeccust 1 yMeTb
MPUMEHSITh €ro IPU PEIICHUN 3a/ay;

- MPUMEHSITD JUIsl pEIICHUs 3a]1a4 TEOPUIO NPEEIIOB;

- BJIaJIETh MOHATUAMU OECKOHEYHO OO0JIbIIME U OECKOHEYHO MajIble YHCIIOBBIE
N0CJIEI0BATEIBHOCTH U YMETh CPAaBHUBATh OECKOHEYHO OOJIBIINE U OECKOHEYHO Mallble
IIOCJIEI0BATENBHOCTH;

- BJIaJIETh MOHATUSAMU: POU3BOHAA (PYHKIIMU B TOUKE, IPOM3BOIHAS (DYHKIIUHY;

- BBIUUCIISATH POU3BOIHBIE 3JIEMEHTAPHBIX (PYHKINI U X KOMOMHAIINT;

- uccie0BaTh (PyHKIUM HA MOHOTOHHOCTb U 3KCTPEMYMBI;

- CTPOUTH TpapUKH U IPUMEHATH K PELICHUIO 33/1ay, B TOM YHCJIE C TapaMeTPOM;

- BJIaJIeTh MOHATHEM KacaTelbHas K rpaduKy QyHKIMHU U YMETh IPUMEHSATh €ro Ipu
pEILLIEHNN 3a/]a4;

- BJIAJIETh MOHATUSAMU NepBOOOpa3Hast (PyHKIM, ONpeieIeHHbIH HHTETPal;

- npuMeHsTh Teopemy HproToHa—JIeiiOHMIIa 1 ee ClieACTBUS IS PeIIeHus 3a/1a4.

B noeceonesnotl scusnu u npu uzyueruu Opyeux yueOHwvix npeomMemos:

- peliaTh NPUKIATHBIC 3aJa4N U3 6I/IOJ'IOFI/II/I, (1)I/ISI/IKI/I, XUMHHU, DKOHOMHUKH U APYTUX
npeaAMCTOB, CBA3AHHBIC C UCCIICAOBAHUEM XAPAKTCPUCTUK ITPOLICCCOB;
— HHTCPHPCTUPOBATDH IMMOJTYYCHHBIC PC3YJIbTATHL
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- OnepupoBaTh OCHOBHBIMH OIKCATEIBHBIMHI XapaKTEePUCTUKaMU YHCIIOBOTO Habopa,
MOHSITHEM TeHEepaIbHAsI COBOKYITHOCTh M BBIOOPKOH U3 HEE;

- OTIePUPOBATH OHATUSMHU: YACTOTA U BEPOSITHOCTh COOBITHS, CYMMa U
MIPOU3BEICHNE BEPOSTHOCTEN, BEIUUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE IO/ICYETA
quCIla UICXOJI0B;

— BJIAJIETh OCHOBHBIMU MOHATUSIMU KOMOMHATOPUKHU U YMETh UX IPUMEHSThH IPU
pEeIlIeHUH 3a]1a4;

— MMETh IpEeJCTaBlIeHne 00 OCHOBAX TEOPUU BEPOATHOCTEIH;

— MMETh MPEJCTABICHNE O JTUCKPETHBIX U HEMPEPBIBHBIX CIyYalHBIX BEJIMYUHAX U
pacrpezieNieHUsIX, 0 HE3aBUCUMOCTH CIIyYaiiHbIX BEJTUYHH;

— MMETh IPEJCTaBICHNE O MAaTEMaTHUYECKOM OKUIaHUH U JUCTIEPCUU CITydalHbIX
BEJINYUH;

- HMMETH MPEJCTABICHUE O COBMECTHBIX PACIIPEACICHUSIX CITyYailHbIX BEJIMYUH;

- MMOHUMATH CYyTh 3aKOHA OOJIBIINX YHCEN U BBIOOPOYHOTO METOAA U3MEPEHUS
BEPOATHOCTEH;

— MMETh MPEJICTaBICHNE O HOPMaJIbHOM paclpeeieHud U IPUMEpPax HOPMaJIbHO
pacrpeesieHHbIX CIIyYalHbIX BETUYHH;

— HMMETh MPEJCTABICHUE O KOPPEISIIIUU CIIyJailHbIX BEJTUYMH.

B nosceonesnoii scuznu u npu uzyyeHuu Opyeux npeomemos:

— BBIYHMCIISITh WJIM OIEHUBATh BEPOSTHOCTH COOBITHI B peaIbHOM KU3HU;
— BBIOMPATh METOBI TIOJIXOISIIETO MPEICTABICHIS M 00pa0OTKH JaHHBIX

- Pemate pa3Hble 3a1a4 NOBBILIEHHON TPYAHOCTH;

— aHAJIM3UPOBATh YCIOBUE 33J]a4l, BEIOMpaTh ONTUMAJIbHBIM METO/1 PEeLLIeHUs 3a]auu,
paccMaTpuBas pa3iIMyHble METO/IBI;

— CTPOUTH MOJIEJIb PEIICHUs 3a/1a41, IPOBOJUTH JOKa3aTENIbHbIE PACCYXKACHUS IPU
pELIeHNH 3a]1a4H;

— pemars 3a1a4u, TpeoyoIue nepedopa BapuaHToOB, TPOBEPKHU YCIOBUM, BEIOOpA
ONTUMAJILHOTO PE3yJIbTaTa;

- aHAJIM3UPOBATh U UHTEPIPETUPOBATH MOTYyUYEHHBIE PEIICHUS B KOHTEKCTE YCIOBUS
3aJauu, BBIOMpATh PEeLIeHHs, He TPOTHUBOpeYaIlie KOHTEKCTY;

- NEPEeBOIUTH MPH peIIeHUH 3aJauu HH(OpMaIIIo U3 OAHOM (opMBbI 3amucH B
JIPYTyI0, UCIIOJIB3YS P HEOOXOJUMOCTH CXEMBI, TAOJINLIbI, FpadUKH, TUarpaMmBbl.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

— pelIaTh NPAKTUYCCKUC 3aJa9U U 3aaa9U U3 APYTUX NpPpeaAMCETOB

- Biiamers reoMeTpuyeCcKUMH MOHATUAMU IIPU PELICHUU 33124 U IIPOBEICHUN
MaTEeMaTU4YeCKUX PACCYKICHUN;

- CaMOCTOSITENIbHO (POPMYJIIMPOBATH OIIPEIEIEHUS] TEOMETPUUYECKUX (PUTYP,
BBIJIBUTaTh TUIIOTE3bl O HOBBIX CBOMCTBAX U MpPU3HAKAX F€OMETPUUYECKUX PUTYD U
00OCHOBBIBATh MJIM OIPOBEPraTh MX, 00001aTh WM KOHKPETU3UPOBAThH PE3YyIbTAaThl HA
HOBBIX KJ1accax QUryp, IpoOBOJAUTH B HECIOKHBIX CIydasx KiaccuuKaluio GUryp mno
pa3IMYHBIM OCHOBAHMUSM;

- HCCIIEI0BaTh YePTEKH, BKIIOUasi KOMOMHALIMU (UTYD, U3BIIEKATh,
MHTEPIPETUPOBATH U MPE0OPa30BbIBaTh MHPOPMAIUIO, IPECTABICHHYIO Ha YepTexkax;

- penaTs 3aja4i reOMETPUUECKOT0 COJIEP)KAHUS, B TOM UHCJIE B CUTYalUsAX, KOTaa
QITOPUTM PELICHUS HE CIEeIYEeT SIBHO U3 YCIOBHUS, BHIIOIHATH HEOOXOAUMBIE IS pEIICHUS
3a/1a4y AOMOJIHUTENbHBIC IOCTPOEHHUS, HCCIAEA0BATh BO3MOKHOCTh IPUMEHEHHSI TEOPEM U
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dbopMyI i perieHus 3a1ag;

- yMeTh (POPMYIUPOBATH U IOKA3HIBATH TEOMETPUIECKUE YTBEPIKICHUS;

- BIIQ/ICTh MOHATHSIMH CTEPEOMETPUHN: IPU3MA, MAPAIIICIICIIUTIC]], TUPAMU/IA,
TETpa’Ip;

- UMETh MPEJCTABICHHUS 00 aKCHOMaX CTEPEOMETPUH H CIICJICTBHUSIX U3 HUX U YMETh
MPUMEHSTh UX TPU PEUICHUH 3a/1a4;

- YMETh CTPOUTH CEUYCHUSI MHOTOTPAHHHUKOB C UCIIOJIE30BAHUEM PA3IMYHBIX METOJ/IOB,
B TOM YHCJIC ¥ METOJIa CJICIIOB;

- UMETh MPEJCTABICHHE O CKPEIIUBAIOIIUXCS MPSIMBIX B IPOCTPAHCTBE M YMETh
HAXOJIUTh YTOJI U PACCTOSTHHE MEXy HUMH,

- MPUMEHSTh TEOPEMBI O TTAPAIUICITLHOCTH MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE
IIPH PEIICHUU 33]1aY;

- YMETh MPUMEHSTH MapaIICIIbHOE POSKTUPOBAHUE JIJIsl H300pakeHus Guryp;

- yYMETh MPUMEHSATH MEPIEHAUKYIIIPHOCTH MPSMOU U MIIOCKOCTH MPHU PEIICHUH 3a/1a4;
- BIIQJICTh MOHATHSIMH OPTOTOHAIBHOE MPOCKTUPOBAHUE, HAKIIOHHBIC M MX TIPOCKITUH,
YMETh IPUMEHSTh TEOPEMY O TPEX NEePIEHANKYIISIPaX MPU PEIICHUH 3a]1a4;

- BJIQJICTh MOHITUSMHU PACCTOSTHUE MEXY (DUTYpPaMH B IIPOCTPAHCTBE, OOIIHIA
MEPIICHIUKYIISP ABYX CKPEUTUBAIONINXCS MPSIMBIX B YMETh MPUMEHSTh X TIPH PEIICHUU
3ajay;

- BJIQJICTh MOHITUEM YTOJI MEXy IPSIMOI U TUIOCKOCTBIO M YMETh IPUMEHSTH €ro
NIPU PEUICHUU 33/1a4;

- BJIQJICTh MOHITUSMU JIBYTPAHHBIA yroJl, YIoJI MEX/Y TUIOCKOCTSIMH,
MEPICHIUKYJISIPHBIC JIOCKOCTH ¥ YMETh IIPUMEHSTh UX IIPH PEIICHUH 3a]a4;

- BIIQJICTh MOHATHSIMHY IIPU3MA, MTAPAJLISIICITUIIC]] ¥ IPUMEHSITH CBOWCTBA
napajieNienue/a Mpyu PeleHu: 3ajad;

- BJIQJICTh MOHITUEM MPSMOYTOJILHBIN TapaJUICICIHIIC] U IPUMEHSTD €r0 MPH
pEIICHUH 33]1aY;

- BJIQJICTh MOHATHSIMY ITUPAMUJIA, BUABI TUPAMHU/I, SJICMECHTHI IIPABUIBLHOU MTUPAMHU/IBI
U YMETh IPUMEHSATH UX [PH PEIICHUU 3a71a4;

— HMMETh MPEeJICTaBICHNE O TeopeMe Ditnepa,MpaBUIbHBIX MHOTOTPAHHUKAX;

— BIIQ/IETh MOHITHEM IJIOMIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB U YMETh MIPUMEHSITh
€ro TIPH PEIICHUY 3a/1a9;

- BIIQJICTh MTOHATHSIMHY TeJia BpalieHus! (WINHP, KOHYC, ap U cdepa), X CCUeHUs U
YMETh MPUMEHSTH UX TIPH PEIICHUH 3a71a4;

- BJIQJICTh MOHATHSIMH KacaTeIbHBIC MIPSIMBIC U TUIOCKOCTH U YMETh TPUMEHSTH U3IIPU
pEIlIeHUH 3a/1aY;

— MMETh MPEJICTABICHUS O BIIMCAHHBIX U OMMCAHHBIX cepax U YMETh MPUMEHSThH UX
IIPH PEIICHUU 33]1a9;

- BIIQJICTh MOHATHSIMH 00beM, 00hEMBI MHOTOTPAHHHUKOB, TEJI BPAIICHHUS ¥ IPUMECHSTh
UX NP PEIICHUU 33]1a4;

— MMETh MPEJICTaBICHNE O Pa3BepPTKeE IIIMHIPA U KOHYCA, IIOMIAIN ITOBEPXHOCTH
[MWIMH]IPA ¥ KOHYCa, YMETh IPUMEHSTh UX MPHU PEIICHUH 3a/1a4;

- UMETh TPEJICTABJICHUE O TIoMaau chepbl U YMETh TPUMEHSTh €r0 TIPH PEIICHUN
3a/1ay;

— YMETh peliaTh 3aaui Ha KOMOMHAIIMY MHOTOTPAHHUKOB U TEJ BPAIICHHUS,

- MMETh TIPEJICTABJICHHE O MTOJI00MH B MMPOCTPAHCTBE U YMETh PEIaTh 33a9d Ha
OTHOIIeHHE 00BEMOB H IIIONI/Iel TOBEpXHOCTEH OTOOHBIX (GUTyp.

B nogceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:

- COCTaBJISITh C UCIIOJIb30BAHUEM CBOICTB reOMETPHUUECKUX (PUTYp MaTeMaTHYecKue
MOJIEJIH JUIsl pELIEHUs] 3a/1a4 PAKTUYECKOT0 XapaKTepa U 3a7ad U3 CMEXHBIX IPEAMETOB,
HCCJIEIOBATh MOJYYEHHbIE MOJIEJIM U MHTEPIIPETUPOBATh PE3YJIbTAT
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— Bragetb moHATHSAMEU BEKTOPBI U UX KOOPJIUHATHI;

— YMEThH BBINIOJIHATH OMEpaluy HaJl BEKTOPAMU;

— MCIOJIb30BaTh CKAJSIPHOE MPOU3BEICHIE BEKTOPOB MPHU PELICHUH 33/1a4;

— MPUMEHSTh YPaBHEHHE TUIOCKOCTH, (POPMYITYy pPacCTOSHUS MEX]y TOUKaMH,
ypaBHEHHE cephl TPH PELICHUN 33]1ay;

- MPUMEHSITh BEKTOPBI U METOJ] KOOPJIWHAT B TIPOCTPAHCTBE MPHU PEUICHUH 3a/1a4

- NwmeTp nipeacTaBiieHne O BKIJIAJIE BBIJAIOUIMXCA MaTEMAaTUKOB B pa3BUTHE HAYKU;
— IIOHUMATh POJIb MaTEMATUKU B pa3Butuu Poccun

- Hcnonp30BaTh OCHOBHBIE METO/IbI JJOKA3aTEIbCTBA, IPOBOANUTH JOKA3aTEIbCTBO U
BBINOJIHATH OIIPOBEPKEHUE;

— IIPUMEHATh OCHOBHBIE METObI PEIICHUS MATEMaTUUECKUX 3a/ay;

- Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJIE XapAKTEPU30BATh KPAcOTy
U COBEPILEHCTBO OKPYXKAIOLIET0 MUpa U MPOU3BEIEHUI UCKYCCTBA;

- IIPUMEHATH IPOCTEHILINE IPOrPaMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU MaTeMaTUYeCKHX 3a/1a4;

- 10JIb30BaThCs MPUKJIAJHBIMU IPOrpaMMaMH U IIPOrpaMMaMy CUMBOJIbHBIX
BBIYHCIICHUH ISl HCCIICIOBAHUS MaTEMaTHUECKHX OOBEKTOB

CoaepxxaHue Kypca MaTeMaTHKH

1.1 Pa3Butue nousTus o uncie. KommiekcHbie ynciaa
Lenbie n paunoHaibHBIEC Ynciia. [lelicTBuTeNbHbIC Yncia. KomIekcHble yncia.

Ipaxmuueckoe 3anamue Ne 1 «/{eticmeumensHule yuciay

Ipaxmuuecxoe paboma Ne 2. Jleticmeusi HAO0 KOMNJIEKCHbIMU YUCTAMU.
Tema 1.2 YpaBHeHnus u HepaBeHcTBa. CHcTeMbl YPaBHEHMHi U HEPaBEHCTB

JluHeliHble ypaBHEHMS M HEPaBEHCTBA C OAHON nepemeHHOH. KBaapaTHble u OukBajgpaTHBIE
ypaBHeHusA. Teopema Buera. Pemenue cucteM HepaBeHCTB. PelieHne HepaBeHCTB BTOPOM
creneHu. PenieHne HEpaBEeHCTB METOIOM MHTEPBAIOB. METOABI PELICHUsS CUCTEM YPaBHEHUH C
nByMs nepeMeHHbIMu. Meton Kpamepa.

Ipaxmuuecxoe 3anamue No3 « Peutenue ypasHeruil, HepaseHCms, Cucmem YpasHeHull u
HepaseHcme)

Tema 1.3 KopHu, cTenenu u 1orapumsol

KopHu HatypanpHOW cTeneHM M3 uuciaa U UX cBoiicTBa. CTeNeHu C paluoOHATIbHBIMU
MOKa3aTeNsIMU, UX CBOMCTBA. CTENEHU C IEHCTBUTENIBHBIMY MOKa3aTeasiMu. CBOMCTBAa CTENEHU C
JNEUCTBUTEIILHBIM ITOKa3aTeIeM.

OcHoBHOe norapu@gmuyueckoe TOXIECTBO. JlecsTuuHble W HaTypasjbHble Jorapudmsel. [IpaBuia
neiictBuii ¢ norapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.

Ilpakmuueckoe 3anamue Ne 4 « Pewienue uppayuonaivbHulX YPaAGHEHULY

Ipakxmuueckoe 3anamue Ne5 «lIpeobpazosanue n02apugmuneckux 6biparicenuiiy
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Tema 1. 4 @yHkuuH, UX CBOICTBA U TPAQUKH

OO6nacte onpeAeneHus 1 MHOXKECTBO 3HAUYEHUH; rpaduk QyHKIMH, TOCTpOeHHE rpaduKoB
GyHKIMA, 3agaHHBIX pa3nuuHbIME criocobamu. [IpeoOpaszoBanus rpadukos. IlapamnenbHblit
NEepeHOC, CUMMETPHUS OTHOCHUTEIBHO OCe KOOpAMHAT W CHUMMETPHs OTHOCHUTENIBHO Hadaja
KOOPJMHAT, CHMMETPHsS OTHOCHTEIBHO TPSAMOH Y = X, pacTsDKEHHE M C)KaTHe BIOJb OCei
KOOP/JMHAT.

MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OIPAaHUYCHHOCTH, IEPUOAUYHOCT. [IpoMeKyTKr
BO3pacTaHus M yObIBaHUS, HAMOOJbIIIEE U HAUMEHbIIee 3HaueHus. [ padudeckas HHTEpIIpeTaIus.
[Tpumepsl  QYHKIMOHAIBHBIX  3aBUCUMOCTEH B  peallbHBIX  MpoIeccaX ©  SIBICHUSX.
Apudmernueckue oneparuu Han GyHkiusMmu. CroxkHas GyHkuus (kommnosunwus). [lonamue o
HenpepvlBHOCMU YHKYUU.

Crenennas ¢pynkuus, e€ rpaduk, cBoiictsa. [lokazarenbnas GyHkuus, e€ rpadux,
cBoiicTBa. [loka3arenpHast QyHKIUS B pealbHBIX MTPOIECCAX U SBICHUIX.

Jlorapudmuueckas pyHkius, e€ rpaduk, cBoicTaa.
ITokazarenbHbIe U IOTapUPMUIECKUE YPABHEHUS U HepAGeHCMaa.

Ipaxmuueckoe 3ansmue Ne 6 « Dynxyuu, ux ceolucmea u epagpuxuy
Ipaxmuueckoe 3anamue Ne 7 «llokazamenvuvie ypasHenus u HepaseHCcmea»
Ipaxmuueckoe 3anamue Ne 8 «Jlocapugmuueckue ypagnenus u Hepagencmeay

Tema 1.5 OcHOBBI TPUTOHOMETPHUH

Pagnannas Mepa yrna. BpamarensHoe nsukenue. CHHYC, KOCUHYC, TAHT€HC U KOTaHI'€HC
yucna. @opmynsl npuseneHus. Popmynsl  crnoxeHus. DPopmynsl  yaBoeHus PopMyiibl
NoJOBUHHOrO yrina. IlpeoOpa3oBaHust NPOCTEHIIMX TPUTOHOMETPUYECKUX  BBIPAKECHUH.
[IpeoOpazoBaHre CyMMbl TPUTOHOMETPUYECKUX (YHKUMH B IPOU3BEJIEHUE U NPOU3BEICHUS B
cymmy. CBolicTBa M rpaduKu CHUHYcCa, KOCHHYCa, TaHIeHca W KorTaHreHca. [IpeoOpazoBanus
rpajpuka  ¢ynxuuu.  Ilpocreiimime  TpUroHoMeTpuueckue  ypaBHEHUs.  [Ipocmetiwiue
mpuzoHoMempuieckue  HepageHcmeda. ApPKCHUHYC, apKKOCHHYC, apkTaHreHc. OOpaTHble
TPUTOHOMETpHUECKHE QYHKIUU U UX TPaPUKH.

IIpakmuueckoe 3anamue Ne9 «lIpeobpazosanie mpuzoHOMempuieckux 6blpariceHutl »

IIpaxmuueckoe 3anamue Nel( « Pewienue mpucoHomempuieckux ypasHeHutl »

Pa3pen 2. Hauaja MaTeMaTH4YeCKOr0 aHAJIN3A

Tema 2.1 Ilpenen pynkuuu. IlpousBoanasi U ee NPUI0KEHUS

Croco05I 3a1aHUs ¥ CBOMCTBA YHUCJIOBBIX MTOCIIEN0BATEILHOCTEN.
[Tpenen pyukmuu. CpolicTBa npeenoB. PackpeiTre HEONIPEAeIEHHOCTH

[lonsiTue o mnpou3BoAHOM (YHKUMH, €€ TEeOMETPUYECKUH M (PU3NYECKUH CMBICI.
VYpaBHeHue kacaTenbHOU K rpaduky QyHkuuu. [Ipon3BoaHbBIE CyMMBI, pa3HOCTH, IPOU3BEACHUS,
yacTHble. [Ipon3BOAHBIE OCHOBHBIX 3JeMEHTApHBIX (yHKUuH. [IpruMeHeHne NpPOM3BOIHOW K
uccie1oBaHuo pyHKIMHA 1 mocTpoeHuto rpadukos. [Tpon3BoaHas cnoXHON (YHKLINH.
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IIpuMepsl HCNIONB30BaHMS IMPOU3BOJHOM JUI HAXOXKICHUS HAWIY4YIIEro peLIcHUs B
NPUKIAIHBIX 3a7adax. BTopas mnpous3BoAHAs, €€ TeOMETPUYECCKUUW M (DU3WYECKUA CMBICI.
Haxoxaenne ckopocTu ajist mporiecca, 3ajaHHoro Gopmymoi u rpadukom.

Ipaxmuuyeckoe 3anamue Ne 11 «Bviuucienue npedena ghyyHxyuiiy
Ilpaxmuueckoe sanamue Ne 12 «llpouszseoonas cmenenu u KOpHs»
Ilpaxmuueckoe 3anamue Nel3 «Bviuucnenue npou3so0Hot yHKyuu»

Ilpaxmuueckoe 3anamue Ne 14«Ilpumenerue npouzeo0Ho»
Ipaxmuyeckoe 3ansmue Ne 15 «Hccrnedosanue gpynxyuiiy

Tema 2.2 UHTerpaj u ero npuMeHeHue

[TepBoobOpasnas. HeonpeneneHHbIi HHTETPaI U €ro cBolicTBa. OCHOBHBIE (JOPMYJIBI
MHTETPUPOBAHUSI.

WHuTerpupoBaHne METOJOM OICTAHOBKH.

OmnpeneneHHblil HHTErpai u ero coiictBa. @opmyna Hetotona-JleiioHua. MeTosl BEIUMCIEHUS
OIpeesIEHHOro uHTerpaia. [IpuMenenne onpeneneHHoro HHTerpaia Juisi HaXOKIACHUs IIOIAAN
KPUBOJMHEHHOU Tpanenuu. [Ipumeps npuMeHeHns1 HHTerpayia B GU3UKE U TEOMETPUH.

Ipaxmuueckoe 3ansmue Nel6 « Boiuucienue HeonpeoeieHHblX UHMeZpaiosy
Ipaxmuueckoe 3anamue Nell « OnpedenenHulil UHMe2pal u e20 NPULONCEHUS)
Pa3pmea 3.

JyieMeHThl KOMOMHATOPUKH. OCHOBBI TEOPUM BEPOATHOCTH M MaTeMATHYEeCKOM
CTATHCTUKH

Tema 3.1. DiieMeHTBI KOMOMHATOPUKH

OcHOBHbIE TOHATUS KOMOMHATOPWKH. 3aJadd Ha TOJCYET 4YHCIa pa3MeUIeHHH,
MepeCcTaHOBOK, coueTaHuil. Pemenne 3anau Ha nepedop BapuantoB. Popmyra 6uHoma HeroToHa.
CaolicTBa OMHOMUHANBHBIX KO3 duninenTos. TpeyroiapHuk [lackams.

Ilpakmuueckoe 3anamue Nel8 «Pemenue 3a1ay Ha pacdeT BEIOOPOK»
Tema 3.2 Di1eMeHTBHI TeOPHHU BEPOATHOCTE U MATEMAaTHYeCKO CTATUCTUKH

CoObITHE, BEPOSITHOCTH COOBITHS, CIOKEHHE U yYMHOXEHHE BeposTHocTed. Ilonstue o
HE3aBUCHUMOCTH COOBITHIA.

Pelrenne nmpakTuueckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.
IIpaxmuueckoe 3anamue Nel9 «Bviuucnenue eepoamuocmu cobbimuiiy
Pa3pnen 3. I'eomerpust
Tema 4.1 KoopanHaTbI U BEKTOPHI B IPOCTPAHCTBE

[IpsimoyronbHas (aekapToBa) cucTeMa KOOpAUHAT B pocTpaHcTBe. DopMyia pacCTOSIHUS
MEXJly IByMsI TOUKaMHU. Y paBHEHHUS MIPSIMOM.
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BekTtopel. Moaynbs Bektopa. PaBeHCTBO BekTOpoB. Cll0)KEHHE BEKTOPOB. YMHOKEHUE
BEKTOpa Ha 4MCI0. Pa3nokeHue BEKTOpa MO HANpaBICHHUAM. YTOJI MEXIY IBYMS BEKTOpPaMH.
ITpoexuust BekTopa Ha ock. KoopauHaTsl BekTopa. CKajIipHOE ITPOU3BEAECHNUE BEKTOPOB.

Hcnonbs3oBanre KOOPAMHAT U BEKTOPOB MPH PEHICHUU MATEMAaTHUYECKUX M MPUKIATHBIX
3a1ad4.

Ipakxmuueckoe 3anamue Ne20 «Ilocmpoenue cymmul U pazHocmu 6eKmMopo8»
Ilpakmuueckoe 3anamue Ne2l «/lericmeus nao eekmopamu, 3a0AHHbIMU CEOUMU KOOPOUHAMAMUY
IIpakmuyeckoe 3anamue No22 «Boiuucienue cKaiapHo20 NPpou3seoeHusi 6eKmopos »
Ipaxmuueckoe 3anamue Ne 23 « Cocmasnenue ypasHenuti npsamuixy
Tema 4.2 Crepeomerpust

B3aumHOe pacnonoxeHue IOBYX NPAMBIX B IpocTpaHcTBe. llapamienbHOCTh mpsiMON U
mwiockoctu. IlapamiensHOCTh  IUIOCKOCTEH. llepneHauMKyJIApHOCTH MNpPSMOM U IUIOCKOCTH.
IlepneHauKyassp U HAKIOHHAsA. YTOJ MEXIY IPSAMOM U IJIOCKOCTBIO. JIBYrpaHHBIM yroi. YTrou
MEXAY IJIOCKOCTAMU. [lepnenauKyIsipHOCTD ABYX INIOCKOCTEN.

['eomerpuueckue npeoOpa3oBaHUs MPOCTPAHCTBA: MAPAUICIbHBIA MEPEHOC, CUMMETPHUS
OTHOCHUTEIIBHO MJIOCKOCTH.

[TapannensHoe npoekTrpoBanue. M300paxkeHre NPOCTPAaHCTBEHHBIX (Uryp.
Ilpakmuueckoe 3auamue Ne 24 «llapannenvHoe npoekmuposaHnuey
Tema 4.3 MHOrorpaHHUKHU U KPYyIJible Teja

Bepmmnsl, pedpa, rpanu MHOTorpaHHuka. Pazseptka. MHororpanssie yrisl. Beimykiibie
MHoOrorpanHuku. Teopema Diisepa.

[Tpusma. IIpsimas u HakinoHHas npusma. [IpaBunbhas npusma. [lapannenenunen. KyoO.

[Mupamuna. IlpaBunpHas nupamuga. Y cedenHnas nupamujaa. Terpasap. Cummerpuu B
KyOe, B mapajuiesienumnese, B npuzme u nupamuae. CeueHus Kyoa, Ipu3Mbl U TUPAMUJIBI.

[IpencraBieHne o MpaBUILHBIX MHOTOTPAaHHHUKAX (TETpadape, Kyoe, OKTadape, 10AeKadipe
U UKOCadIpe).

Hunuaap u koHyc. YcedeHHbI KoHyc. OcCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromiasi, pazBepTka. OceBble CEUeHUS U CEUEHUS, MapalIeIbHbIE OCHOBAHMIO.

[ap u chepa, ux ceuenus. KacarenbHas III0CKOCTH K cdepe.
O6nbem u ero uzmepenue. urerpansHas popmyna oobema.

@®opmynel  o6beMa KyOa, NPSMOYTOJBHOTO Mapajulesienunesna, MPU3MBL, IHIMHApPA.
®opmyiiel 00beMa nupaMubl U KoHyca. @opMysibl MJIOMAAN TOBEPXHOCTEH UIMHAPA U KOHYCA.
®opmyIibl 06beMa apa u iomaan chepsl.

[TonoGue ten. OTHOMIEHUS MJIOLIA /el TOBEPXHOCTEH M 0OBEMOB MOJIOOHBIX TEIL.
IIpaxmuueckoe 3ansamue Ne25 «llpuzmar
IIpaxmuyeckoe sausamue Ne26 «ITupamuoay

Ipakxmuueckoe 3anamue Ne27 «L{ununop»

16



Ipakmuueckoe 3anamue Ne28 «Konycy

Ipaxmuyeckoe 3anamue Ne29 «lllap u chepa»

Ilpaxmuueckoe 3anamue Ne30 « Obvembl MHO202PAHHUKOBY

Ilpakmuueckoe 3anamue Ne31 «Obvemvl men epawyeHusy
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TEMATHUYECKOE IINTAHUPOBAHUE

[Ipenmer: MATEMATUKA

HaumenoBanue Coaep:xanue yueOHOro mareprasa u GopmMbl OPraHM3anMH AesATeIbHOCTH 00yYaIOINXCH Oo0bem
pa3iesioB H TeM
B Yacax
1 2 3
Pa3zpmen 1.
Auredpa
Coneprxanue yueOHOro MaTepuasa
Tema 1.1
PaserTHE moAsTHS 0 | L HarypanbHsle, 1enble, pallMOHAIBHBIE U UppalMOHaIbHbIE yucia. [enumocts. [IpocTsie n 6
qHCIIe. coctaBHble uncia. HOJI . HOK.
KoMILIeKCHbIE YiciIa | 2 KommiekcHble unciia
3 JlelicTBUS HaJl KOMIUIEKCHBIMU YHMCJIaMU B ajiredpandeckoil popme 3anucu
[IpakTrueckue 3aHATHS 4
1. «/eticmeumenvnuvie uuciay
2. «[evicmeus HaO0 KOMNJIEKCHBIMU YUCTAMUY
Tema 1.2 Copep:xanue yueOHOro MaTepuana 14
YpaBHeHus u 1 JIuneliHbple YpaBHEHHsI M HEPABEHCTBA C OJJHOM MEPEMEHHOU
HepaBeHCTBA. 2 KBagparssle ypaBHenus. Teopema Buera. bukBajpaTHble ypaBHEHUs
Cucrempl ypaBHeHui | 3 PelreHue cucrteM HEpaBEHCTB.
W HEPABEHCTB. 4 Pemennie HepaBeHCTB BTOPOW CTEIEHU
5 Peniennie HepaBEHCTB METOIOM MHTEPBAJIOB
6 MeToas!l pelIeHHs] CUCTEM JIMHEWHBIX YPABHEHHM C IBYMs IEPEMEHHBIMU
7 Pemenne cucrem merogoM Kpamepa
[IpakTrueckue 3aHATHS 2
1. «Pewenue ypagnenuil, HepageHcms, cucmem ypasHeHuil U HepageHCme)
Copepxanne yueOHOT0 MaTepuana 10
Tema 1.3 1 CreneHb M ee CBOWCTBA.
KopHu, crenenn u 2 Kopenb N-oii cTenenu u ero cBOMCTBa
Jorapupmbl 3 VppaimoHaibHbIE ypaBHEHHS
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4 Jlorapudm u ero cBoWcCTBA.

&) [TpeoOpazoBanue sorapuMUUIECKUX BHIPAKCHUN

[IpakTryeckue 3aHATUSA
1. «Pewenue uppayuonanbHuix ypasHeHuii»
2. « Ilpeobpazosanue n02apupmMuyecKux blpadceHuily

Tema 1.4.
DYyHKIUH, UX
CBONCTBA M rpapuKu

Copnepkannie y4eOHOro MaTepuaia

Crnoco0sl 3a1anus ¢yakiui. O0aacTh onpeesieHrs U MHOYKECTBO 3HAUCHU N

CaoiictBa ¢pynkimu. CtenenHast QyHKIUS

[Ipeobpa3zoBanus rpadukoB GpyHKIUN

[NokazarenbHast QyHKIMS: €€ CBOCTBA U TpaUKH

Iloka3zarenbHble ypaBHEHHUs U HEPABEHCTBA

Jlorapupmudeckast pyHKIIUS: €€ CBOHCTBA U IrpaduKu

JlorapudmMudeckue ypaBHEHHUS

O N RRWIN|F-

Jlorapudmudeckre HepaBeHCTBA
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[IpakTrueckue 3aHATHS
1. «@yuxyuu, ux ceoticmea u epaguxuy
2. «llokasamenvHble ypagHeHUs: U HEPABEHCIBAY
3. «Jlocapugmuueckue ypagneHus u HepageHcmaa

Tema 1.5
OcHOBBI
TPUTOHOMETPUH

Cojnepkannie yueOHOro MaTepuaia

1 Paguannoe N3MCPCHUC OYT U YIJIOB. EnuHuyHas dynciaoBas OKPY?KHOCTb.

Tpuronomerpuyeckue GyHKIH. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

2
3 CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIHUH.
4 DopMyIIbl IPUBEICHUS

) DopMyJIbI CIOKEHUS.

(ep]

Tpuronomerpuyeckue GyHKIMHN YABOCHHOTO U MOJOBUHHOIO apryMEHTa.

Oyukimu y=Sinx, y=C0sX, uX CBOHCTBa 1 rpaduKH.

Oyukmn Y=1gx, y=CctgX, ux cBoiicta u rpaduku

©O|00 |

OO6paTHble TPUrOHOMETpUYECKUE QYHKIIH.

10 Pemenne npoctelmx TPUrOHOMETPUYECKUX YPABHEHHH.

20

[IpakTHyecKue 3aHsATUS
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1.

«IIpeobpazosanue mpueconomempuyecKux 8blpasceHul »

2. «Pewenue mpuzonomempuieckux ypasHeHu »
Pazpmea 2.
Hauyana
MATEeMATHYEeCKOIro
aHaJM3a
Tema 2.1 Copep:xanue yueOHOro MaTepuaa 26
Hpenen pynkuun. |1 CriocoObl 3a/1aHKS ¥ CBOMCTBA YHUCIIOBBIX ITOCJICI0BATCILHOCTCH.
IIpousBoaHas u ee [Ipenen nocien0BaTENbHOCTH.
NPHJI0KEHUSA 2 [penen pynkuuu. CroiicTBa npenenoB. PackpeiTue HEONpPEAEICHHOCTH
3 Brruncnenue npeaena GyHKIuMit
4 [Ipupamenue aprymenTa u npupamieHne GyHKIHN
HenpepbIBHOCTh (PyHKIIUH
5 [TpousBoaHas. Ee ¢pusndeckuii CMbICIT.
[IpaBuna quddepeHpoBanus
6 [Tpon3BoiHasi TPUTOHOMETPUUECKUX, MOKA3aTeJIbHOU U JorapupMuuecKoi GyHKIMH
7 [IpousBosaHas ClI0KHOW QYHKIIMU
8 ["'eomeTpHUyeCcKHil CMBICI TPOU3BOAHOM
YpaBHeHUEe KacaTelbHOW K TpaduKy QyHKIMH
9 Bospacranue u yosiBaHue QyHKIHMA.
HccnenoBanue QyHKIMH HA SKCTPEMYM
10 | Bropas npou3BosiHasi QyHKUIUH U ee (PU3HNUECKUI CMBICT
11 | BeimykisiocTs, TOUKa neperuda rpaduka QyHKIHH.
12 | HauGonplee 1 HanMeHbIIee 3HaUeHHe QyHKITHH
13 | MccnenoBanue pyHKIUH M TOCTPOEHHE UX IpadUKOB
[IpakTryeckue 3aHATHSL: 10
1. «Bviuucnenue npeoena ghynxyuiiy»
2. «lIpouszsoonas cmenenu u KOpHsy
3. «Boviuucnenue npouzsooHol GyHKyuu»
4. «llpumenenue npouz8oo0HOU
5. «Hccnedosanue ghynxyuily
KoHnTposibHble paboTh 2
Tema 2.2 Conepxanue yueOHOro MaTepuasa 14
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HNuTerpan u ero
NpUMeHeHHe

[TepBooOpaznas.
HeonpeneneHHbIM HHTErPAI U €TI0 CBOMCTBA

OcHoBHbIE (OPMYJIBI HHTEIPUPOBAHHUSI.

HNHTerpupoBanne METOA0M NOACTAHOBKHU

OnpeneneHHblil uHTErpaji u ero coiictBa. @opmyna Hetorona-Jleiouua

Brrunciaenue OMpCACIICHHOI'0 MHTCTpajia MCTOAOM IMOACTAHOBKHU

Brranciaenue aomaiun IIOCKHUX (bl/Il"yp C IOMOUIBIO ONPEACIICHHOI'O MHTErpajia

N[O B IWIN(F

Pemenne IMPUKIIAAHBIX 3a4a49 C TIOMOIIBIO ONPEACICHHOI0 MHTETpaJia

[IpakTrueckue 3aHATHS:

1. «Buviuucnenue neonpeoeneHHbIX UHMESPATI08)
2. «Onpedenennblii uHmMe2pa u e20 NPULOHCEHUSLY

Pazgea 3.
DJIeMeHTBbI
KOMOUHATOPHUKH.
OcHoBBI TEOPUH
BEPOSITHOCTH U

MaTeMaTH4eCKOit
CTATHCTHKHU
Tema 3.1 Dnementsl | Conepkanue yaeOHOro MaTrepuaa
KOMOUMHATOPUKH 1 OcHOBHbIE OHATHSA U TIPaBUIa KOMOWHATOPUKU. BEIOOPKH C MOBTOPEHUSIMU M 0€3 TOBTOPEHHIA
2 bunom Herorona. CBolicTBa OMHOMUATBHBIX KOG PHUITMEHTOB
[IpakTudeckue 3aHATHS
1. «Pewenue 3a0au na paciuem blOOPOK»
Tema 3.2 Coneprxkanue y4eOHOro MaTepuana

daementhbl Teopun | 1 | Cyuaitabie coObitus. [lonHas rpynmna coObITHI
Bep0ﬂTH0CTel71 u 2 OnepauHH HaJ cnyqaf/'IHLIMI/I COOBITHUSIMH.
MaTeMaTH4YeCKOi Knaccuueckoe onpezaeneHre BEpOSITHOCTH COOBITHSI.
CTaTUCTHKH 3 TeopeMsl CIIOXKEHUS U YMHOKEHHS BEPOSATHOCTEH.
BeposTHOCTH COBMECTUMBIX M HECOBMECTHMBIX COOBITHH.
[IpakTrueckue 3aHATHS
1. «Buiuucnenue geposimuocmu coObImuiLy
Pa3nen 4.
I'eomerpus
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Tema 4.1 Coneprxkanue y4eOHOro MaTeprasa 8
BekTopsbl Ha 1 | Bekropsl. OcHOBHBIE MOHATHS. J{eCTBUS HaJl BEKTOPAMH.
IJIOCKOCTH U B 2 | KoopauHaThl BEKTOPOB Ha INIOCKOCTH U B POCTPAHCTBE
NPOCTPaHCTBE. 3 | Paccrosinue mexy Toukamu. [limHa oTpeska
CkansipHoe IPOU3BEJICHUE BEKTOPOB.
4 | Jlenenue orpe3ka B JAaHHOM OTHOIICHUHU
5 | YpaBHeHue OpsiMOH Ha IJIOCKOCTH
[IpakTryeckue 3aHATUSA 6
1. Ilocmpoenue cymmor u paznocmu 6eKmopos
2. Meticmsus Hao eéekmopamu, 3a0aHHbIMU CEOUMU KOOPOUHAMAMU
3. Bwiuucnenue cKaniapHo2o npou3eeoeHus 6eKmMopos
4. Cocmasnenue ypagHeHUll NPImMbLX
Tema 4.2 Copepxanne yaeOHOro Marepuasa 19
Crepeomerpus 1 | AKCHOMBI CTEepEOMETPUH
2 B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE.
B3auMHoe pacroyioskeHre IpsIMOM U IJIOCKOCTH.
3 [Ipu3Hak napayienbHOCTH NPSMOU U INIOCKOCTH
B3aumMHoe pacnoyio’keHue ABYX IJIOCKOCTEH.
4 [Ipu3Hak napamieabHOCTH JBYX IUIOCKOCTEM.
Teopemsl 0 mapajuIeIbHbIX INIOCKOCTSIX.
5 I'eomeTpuueckue npeodpazoBaHusl IPOCTPAHCTBA: APAJUIETbHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IIJIOCKOCTH
7 [leprieHANKYISIPHOCTH MPSIMOM M MIIOCKOCTH.
CBsi3p MEX/1y MapaJIEIbHOCTBIO U MEPIEHANKYIISIPHOCTBIO MPSIMBIX U MJIOCKOCTEMN
8 [lepnienauKynsip 1 HakJIOHHas. TeopeMa o Tpex NepreHANKyIsIpax.
Yros Mexay NpsIMOM M INIOCKOCTBIO. JIBYTpaHHBIN yIoi
9 | Pemenue 3agau
10 | [ToBTOpEHNUE TEMBI
[IpakTHyeckue 3aHATUS 2
1. «llapannenvnoe npoexmuposanuey
KonTtposnbHas pabota 1
Tema 4.3 Conepxanne y9eOHOro MaTepuaa 30

MHOrorpaHHuKHU U

1 \ [ToHsiITHE O TEOMETPHYECKOM TEJIe U €ro MOBEepXHOCTU. Teopema Diinepa.
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KpYIJible Teja

ITpuszma.

[Mapamnenenunen. Ky6. Cummerpun B KyOe, mapajiesienumnese, mpu3Me.

[Tnomane nosHOW M OOKOBOM mMOBepXHOCTH mpu3Mbl. CeueHus: Ky0Oa, IpU3MBIL.

Pemenue 3amau

[Tupamupa. [lpaBuiibHas nupamupaa. ¥Yceu€Hnas nupamuaa. Terpasap.

[Inomans mosHOW M OOKOBOW MOBEPXHOCTH MHUPAMHJBI.

HpeI[CTaBJIeHI/Ie O TIpaBUJIbHBIX MHOI'OI'paHHUKAX

OO0 (N0~ |W|N

IToBepxHocTh BpauieHus. Teno Bpamenus. LluanHap u KoHyc.

10 | OceBbie cedeHHS] W CEUSHUS, MAPAIUICIbHBIC OCHOBAHMIO.
11 | Ilnouaib HOBEPXHOCTHU LIMJIMHJPA, KOHYCA.
12 | llap u chepa. BzanmHOe pacnooKeHne IIOCKOCTH U Imapa. [lomaap moBepXHOCTH 1mapa.
13 | O6éM u ero m3MepeHue. O6bEM KyOa, IPSIMOYTOJIBHOIO TMapajuIeeNue/ia.
14 | O6béM npu3MBl U NHPAMUJIBL.
15 | O6béM nMIMHIpPa, KOHYCA U I1apa
[IpakTrueckue 3aHATHS 14
1. Ilpuszma
2. Iupamuoa
3. Luaunop
4. Komnyc
5. «llap u cpepar
6. «Obvembl MHOOCPAHHUKOBY
7. «Obvemvl men 8paujeHus»
KoHncynpTanuu 6
Dopma npomexcymouHol ammecmayuu: IK3ameH 8
Bcezo: 248
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HNEPEYEHb PEKOMEHYEMBIX YUEBHBIX U3JIAHUH, THTEPHET-PECYPCOB

JIUTEPATYPA

[EEN

. bammakoB M.M. Maremartuka: 3agauduk YueOHuk. M.: Akanemus, 2018
2. bammvakoB M.M. Maremaruka: YueOuuk. M.: Axkagemus, 2018

3. Ilexneuxwmit M.JI.Marematnka YueOHuk. M.: Akagemus, 2017

Humepnem- pecypcol

http://school-collection.edu.ru/ (09.06.2021)

Http://www.math.ru (09.06.2021)

https://www.bymath.net/ (09.06.2021)

['padmku dhyHKIIMNA http://graphfunk.narod.ru (09.06.2021)
Matremaruueckue 3Troab!1 https://etudes.ru/ (09.06.2021)

MareMaTrKa B OMOIIIb IIKOJBHUKY U CTYACHTY (T€CThI IO MaTemMatuke online)
http: //WWW mathtest.ru (09.06.2021)

k0N E
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