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PaGouas nporpamma yueOHOro kypca «AureOpa M Hadala MareMarn4ecKoro aHaiu3ay
0azoBoro yposHs it oOyuaromuxcst 10 —11 xraccos paspaborana Ha ocHOBE DenepanbHOTO
rOCyAapCTBEHHOTO 00pa3oBaTEILHOTO CTaHAapTa CpeaHero obmero oopasoBanys, ¢ y1€TOM
COBPEMEHHBIX MMPOBBIX TPEOOBaHMUI, IPEABABIIIEMBIX K MATEMATHIECKOMY 00pa30BaHUIO, U
TpaguIidi poccuiickoro oOpazoBanus. Peammzaimsi mporpaMMbl 00€CIeYUBAET OBJIAIEHUE
KJIFOYEBBIMY KOMITETEHIMAMY, COCTABILTIOIUMH OCHOBY U1 CAMOPA3BUTHA U HENIPEPLIBHOTO
00pazoBaHus, ETO0CTHOCTh OOMEKYILTYPHOrO, JUIHOCTHOTO U [T03HABATEILHOTO Pa3BUTHS
ymqHOoCcTH O0yvaromuxcs. [Iporpamva xypca paspaloTaHa B COOTBETCTBHH C OCHOBHOM
o0pa3oBareibHOM nporpammotii cpeanero odmero odpasoBanusi MAOY COLLL Ne 17 umenu
Onyapna Ecasma



|. TlosicHUTEIBbHAA 3aNMMCKA

Hacrosimasa nporpamma mno wmarematuke g 11-X kmaccoB  siBisseTcs
COCTaBHOM 4YacCTbO OCHOBHOM 00pa3oBaTeNbHON MpOTrpaMMbl  CPEIHEro  OOUIEro
oOpazoBanug MAQOY COILI Nel7 umenun Onyapaa EcasiHa u cocTaBieHa B COOTBETCTBHH C
OCHOBHBIMU MOJI0KeHUsIMH DenepanbHOro rocy1apCTBEHHOI0 00pa3oBaTeIbHOIO CTaHAapTa
cpeaHero obmiero obpazoBanus (mpuxkaz Muno6pHayku P® No 413 ot 17 mas 2012 r.),
pexoMeHauusaMu IIpuMepHoil mporpaMMbl cpeaHero oOmero oopa3oBaHus O MaTEMATHUKE
u [Iporpammer o0mieobpazoBatenbubix yupexaeHuit ®I'OC. Marematuka 10-11 kmaccsl,
coctaButeib bypmucrpoBa T.A. (AnreOpa u Havyama mMaremaTudeckoro aHanusa). COOpHHK
pabouux mnporpamm. 10-11 kiaccel 0a30BbIi M YIIIyOJIGHHBIM YpOBHHU; IocoOue st
yuutenei obmieoOpazoBaTenbHbIX yupexaenuit -M.: IIpocsemenne, 2016; I'eometpus.
COopnuk pabounx nporpamm 10-11 kiaccel 6a30BbIN U yIiyOJIEHHBIN YpPOBHU; TTOcOOUE s
yauTelen obieodpasoBaTenbHbIX yupexkaenuii -M.: [Ipocsemenue, 2018).

JlaHHBINA KypC SBISICTCS TPEIMETHO — OPUCHTHPOBAHHBIM IS BBIMYCKHHKOB 11 Kiaccos
0011e00pa3oBaTeILHOM KOGl MPU MOAroToBKe K EI'D 1Mo MareMaTtWke | HamlpaBlIeH Ha
dbopMHUpOBaHUE YMECHHH M CIOCOOOB JICSITCIILHOCTH, CBSA3aHHBIX C PEIICHHWEM 3ajad Kak
0a30BOr0, TaK W TMOBBIIMIEHHOTO YPOBHS CIIO)KHOCTH, Ha YJAOBJIECTBOPEHHUE MMO3HABATEIHHBIX
noTpeOHOCTed W HMHTEPECOB  CTApIICKIIACCHUKOB B Pa3lIMYHBIX cdepax UeI0BEUECKOU
ACSATENPHOCTH. A Takke [OTMOJHIET W3ydaeMblii MaTepuall Ha YpOKaxX CHCTEMOM
yIIpaXHEHUH W 3a71a4, KOTOPBIC YIIYOISIFOT ¥ PACIIMPSIOT IIKOJIBHBIA KypC anreOpsl U Hadal
aHaJlM3a ¥ TI03BOJISIET HAYaTh IeJIeHAPaBIeHHYIO MOATOTOBKY K caade EID.

[Iporpamma peanusyeT ueu pa3BUBAOIIETO 00YUYCHHUs 10 aNredpe U HadaiaM aHaju3a,
KOTOPOE JOCTUTAETCS OCOOCHHOCTSIMHU U3JI0KEHUS TCOPETHUECKOTO MaTepuana U CHUCTEMOU
yIpa)XHCHUH Ha CpaBHEHWE, aHallu3, BBIJICICHUE TJIABHOTO, YCTAaHOBJICHHE CBS3EH,
Kiaccudukanuoo, 0000IeHre U cucTeMaTu3auo. M3ydeHue TeopeTHYecKoro Marepualia
OyZIeT MNpOXOAWTh YKPYIMHEHHBIMH OJIOKaMH. 3HAUWTEIBHOEC BHUMAaHHME B H3JI0KECHUU
TEOPETHYECKOTO MaTepuaia Kypca yIeisieTcss ero MOTHBAIMH, PACKPBITHIO CYTH OCHOBHBIX
MOHATHH, wuaed u MeromoB. (Oco00 aKIEHTHPYETCS COMAEPKATETbHOE PACKPBITHE
MaTeMaTUYeCKUX METOJOB U OOJACTH WX TNPUMEHEHHS, JIEMOHCTpAIlUs BO3MOKHOCTEH
MPUMEHEHUSI TEOPETUUECKUX 3HAHWUW [JI pelIeHus 3ajad MpUKIaJHOro Xapakrepa. B
pe3ynbTaTe M3Y4YEHHUs OSTOTO Kypca OyIyT HCIOIB30BaHBl MPUEMbl MapHOW, TPYNIOBON
JESTENBbHOCTU JUISI OCYIIECTBJICHHSI DJIEMEHTOB CaMOOIICHKH, B3aMMOOIIEHKH, YMEHHE
paboTaTh C MATEMATUIECKOM JINTEPATypPOH, KOMIIBIOTEPOM H BBIJEIATH TJIABHOE.

[Ipenmonaraercs, uro Ha mpoTsokeHnr 11 kimacca, mapamuienbHO C M3YYSHHEM HOBBIX
TEM, OYZIET MPOBOAUTHCSI TOBTOPEHUE Kypca alreOpbl OCHOBHOM IIKOJIBI

Iesu kypca:

1) co3manue ycloBUH s (OPMUPOBAHUS M PA3BUTHS y OOYUAIONIMXCS CaMOaHAJIN3a,
00001IEeHN Y CUCTEMATU3alUU MOJYYEHHBIX 3HAHUM M yMEHUN, HEOOXOIMMBIX s
MIPUMEHEHUS B MPAKTUYECKON JIEATEIbHOCTH;

2) YCIICIIHO TOATOTOBHTH ydammxcsi 11 KIaccoB K TOCyIapCTBEHHOW ( HWTOTOBOH)
atrectaruu B opme EI'D, k mpoomkeHno o0pa3oBaHus;



3) yriyOuTh M CUCTEMATH3MPOBATh 3HAHUSA YYAIIMXCA [0 OCHOBHBIM pasjiesam
MaTeMaTUKU, HEOOXOUMBIX ISl TPUMEHEHHUS B MIPAKTUUECKOMN AESATEIbHOCTH;

4) MO3HAKOMHUThH YYaIIUXCA C HEKOTOPBIMH METOAAaMH U TPHUEMaMH PCHICHHS
MaTeMaTUYEeCKUX 3a/1a4, BHIXOISIINX 3a PAMKH IIKOJIBHOTO YUeOHUKA MaTeMaTHKH;

5) chopMupoBaTh yMEHHS ~ NPUMCHATH  TMOJYYCHHBIC  3HAHUS TNPUH  PEHICHUH
HECTaHJAPTHBIX 3a/1a4;

6) BocmMTaHWE KYJAbTYpPhl JIMYHOCTH, OTHOIICHUS K MaTeMaTUKEe Kak K YacTH
o0l111eueIOBEYECKOM KYIbTyphl, MOHMMAaHUE 3HAYMMOCTH MATEMAaTHKW Ji1 Hay4HO-
TEXHUYECKOIO IIporpecca.

3agaum Kypca:

1) pa3BUTHh HHTEPEC U MOJOKUTESIBHYIO MOTHBAILIMIO H3YUYCHHS MPEAMETA;

2) chopMUpOBaTh M COBEPIICHCTBOBATh Yy YYAIUXCS MPHUEMbI U HABBIKH PEIICHUS
3a71a4 MOBBIIICHHOM CJIOKHOCTH, TIpearaeMbix Ha EI'D;

3) mpoAOIKUTE (OPMHUPOBAHUE OIMBITA TBOPUYECKOHN ACSATEIBLHOCTH YYalIUXCS depe3
pa3BUTHE  JIOTUYECKOTO  MBIIUICHUs,  MPOCTPAHCTBEHHOTO  BOOOpPaKECHMUS,
KPUTUYHOCTH MBIIIUJICHUS JIJIs1 JajdbHENIero o0y4eHus;

4) crmocoOCTBOBAaTh PA3BUTHIO Yy YyYaIIMXCsS YMEHHS aHaJIU3UpPOBaTh, CpPaBHUBATD,
000011aTh;pOpMUPOBATH HABBIKK pPa0OTHl € JIOMOJHUTEIBHON JUTEPATYPOH,
VCIOJIb30BAHUS PA3JIMYHBIX UHTEPHET — PECYPCOB.

IlianupyemMbie pe3yJbTaTbl H3yYeHUS] MaTeMaTHKE

JInuHOCTHBIE pe3yJibTATHI:

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS IPOrPaMMBbI yueOHOTO Tipenmera «MaTemaTuka»
XapaKTEPU3YIOTCS:

1. I'paxxgaHckoe BOCHHUTAHME: TOTOBHOCTHIO K BHITIOJHEHUIO 00S3aHHOCTEN IpaskJaHuHA U
peanusaiuu ero npas, NpeICTaBICHUEM O MATEMATUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, SBICHUM, IPOLIEYP IPAsKIaHCKOTO O0IIeCTBa (BHIOOPHI, OMPOCHI U

np.)

2. IlaTproTHyYecKOe BOCIIMTAHUE: MMPOABICHUEM UHTEPECA K MPOIIOMY U HACTOSILIEMY
POCCUHCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JTIOCTUKEHUAM POCCUNUCKUAX
MaTEMaTUKOB U POCCUHUCKON MaT€MaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX JTIOCTUKECHUU
B JIPYTUX HAayKaX W MPHUKIIAIHBIX chepax.

3. JIlyXOBHO-HPAaBCTBEHHOE BOCITUTAHHE: TOTOBHOCTBHIO K 00CYKICHHIO ATHUCCKHUX MPOOIIEM,
CBSI3aHHBIX C MMPAKTUYECKUM PUMEHECHUEM JOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTH
MOPIBHO-3THYECKUX MPUHIIUIIOB B JICSITEIIbHOCTH YYEHOTO.

4. DCcTeTHUeCcKoe BOCIIUTAHUE: CIIOCOOHOCTHIO K AMOIMOHATBHOMY U ACTETHUECKOMY
BOCIIPHSITHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKICHHI;, YMEHUIO BUICTh
MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. LleHHOCTH HAYYHOTO MO3HAHUS: OPUECHTALMEN B AEATEIBHOCTA HA COBPEMEHHYIO CUCTEMY
Hay4HBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOIBI U
oO11iecTBa, TOHUMAaHUEM MaTEMAaTUYECKON HAyKH KakK cepbl YeIOBEUECKON NEATeIbHOCTH,
ATaIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISI Pa3BUTUA [IUBWIN3ALMN; OBIAJCHUEM S3bIKOM



MaTeMaTHKHU U MaTeMaTU4eCKOMN Ky.HBTypOfI KaK CpCACTBOM IMO3HAHUA MHPA, OBJIAACHHUCM
HpOCTefIHJHMH HaBBIKaMH HCCHGHOB&T@HBCKOﬁ ACATCIIPHOCTH.

6. dusnyeckoe BocuTaHue, GOpMHUPOBAHUE KYIBTYPHI 3J0POBBS U YMOIIMOHATHLHOTO
0JIaromoy4us: TOTOBHOCTBHIO PUMEHSATh MAaTEMATHUECKHUE 3HAHUS B HHTEPECaxX CBOCTO
3I0POBBSI, BEICHHSI 3J0POBOTO 00pa3a KHU3HU (310pOBOE MUTaHUE, COATaHCUPOBAHHBIN
PEXKHM 3aHATHN U OTIIBIXA, PETYISIpHAs PU3HUECKasi aKTUBHOCTH); CHOPMHUPOBAHHOCTHIO
HaBbIKa pedJIeKCHUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO e IpaBa APyroro
yeJIOBeKa.5

7. TpynoBoe BocIUTaHUE: YCTAHOBKOM HAa aKTUBHOE YYaCTHE B PELIEHUU TPAKTHYECKUX
3a/1a4 MaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHus Ha MPOTSXKEHUH BCEH JKU3HM JJIs YCHEIHON mpodeccoHaIbHOM
JEeSTENbHOCTU U PAa3BUTUEM HEOOXOJUMBIX YMEHUMN; OCO3HAHHBIM BHIOOPOM U IOCTPOCHUEM
WHIUBUIYaIbHON TPaeKTOPUU 00pa30BAHMS U )KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTEH.

8. DKOJIOTHYECKOE BOCIIUTAHUE: OPUEHTAIIUECH HAa TPUMEHEHUE MaTEMAaTUYECKUX 3HAHUM JIJIst
peleHus 3a1a4 B 00JIaCTH COXPAaHHOCTH OKPYIKAIOIIEH Cpeibl, INIAHUPOBAHUSI TIOCTYITKOB U
OIICHKH MX BO3MOYKHBIX MOCJIEACTBUMN JIJIsI OKPY>KAIOIIEH Cpejibl; 0CO3HAaHNWEM T100aIbHOTO
XapakTepa FKOJIOTHYECKUX MPOOJIeM U MyTel UX PEeIICHHUS.

MeTanpeaMeTHbIe pe3yJbTAThHI:

1)ymeHune caMoCTOATENbHO ONPEAENATD LEIN JEATEIbHOCTA U COCTABIISITh IIJIaHBbI
NEeATEIbHOCTU; CAMOCTOSATENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEeATENbHOCTD; UCIO0JIb30BaTh BCE BOZMOKHBIE PECYPCHI ISl JOCTHXKEHUS TOCTABIICHHBIX
eJIeH U peanu3aluy TUIAHOB JeATeIbHOCTH; BRIOMPATh YCIIEITHBIE CTPATETUU B PA3THYHBIX
CUTYyalusX;

2)yMeHHe MPOJYKTUBHO OOIIATHCS U B3aMMOJIEUCTBOBATH B MPOIIECCE COBMECTHOM
NeSITENHbHOCTH, YUYUTHIBATH TIO3UIIUU APYTHX YIaCTHUKOB JESITEIbHOCTH, YPHEKTUBHO
paspeniaTh KOH(JIUKTHI;

3)BnajieHre HaBBIKAMH TT03HABATEILHOM, YUeOHO-HUCCIE0BATEILCKON 1 IPOCKTHOM
JIeSITEIbHOCTH, HABBIKAMH pa3perieHus mpo0aeM; CHoCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY MTOMCKY METOJO0B PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

4)roTOBHOCTb U CIIOCOOHOCTH K CAMOCTOATEIbHOU HH(POPMAIIMOHHO-[103HABATEIbHON
NeATEeNbHOCTH, BKJIIOYasi YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHUKAX UH(OpMALINH,
KPUTHUUYECKHU OLIEHUBATH U UHTEPIPETUPOBATH MH(POPMALIHIO, TOTYyUAEMYIO U3 PA3JIMUYHbBIX
HMCTOYHUKOB;

5)yMeHHe UCTIO0JIb30BATh CPEICTBA MHPOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOT U
(nanee - UKT) B pelieHMM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AILIMOHHBIX 3a/1a4 C
co0JI0IcHuEM TpeOOBaHUN IPTOHOMUKHU, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBLIX U ATUYECKUX HOPM, HOPM MHGOPMAIIMOHHON 0€301aCHOCTH;



6)yMeHUE CAaMOCTOSITENIBHO OLICHUBATh U PUHUMATh PELICHUS, OMPEACIISIONINE CTPATETUIO
MOBEJICHUS, C YUETOM IPAXKJTAHCKUX U HPABCTBEHHBIX LIECHHOCTEH;

7)BIIaiecHUE SI3IKOBBIMH CPEACTBAMU - YMEHUE SICHO, JIOTUYHO U TOYHO H3J1araTh CBOIO
TOYKY 3pE€HUs, UCIIOIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

8)BnajieHEe HaBbIKAMH MO3HABATEIHHON peIEKCUN KaK OCO3HAHHUS COBEPILIAEMbIX JEHCTBUI
Y MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM, FPAHUIL] CBOETO 3HAHUS U
HE3HAHMS, HOBBIX MTO3HABATEIbHBIX 3a7a4 U CPEJCTB UX TOCTHKEHUS.

IIpenmeTHbIe pe3yJibTATHI:

AJire0pa ¥ Ha4YaJ1a MATEMATHYECKOI0 aHAJIN3a
JJieMeHTHhI TEOPUN MHOKECTB 1 MATEMaTHYECKOM JIOTUKH
BpInyCKHUK HAyYHTCH:

e (CB00OOJHO OMEPUPOBATH MOHITUSIMH: MHOXKECTBO, ITYCTOE, KOHEYHOE U
OECKOHEUHOE MHOXECTBA, JIEMEHT MHOXKECTBA, TTOJMHOXKECTBO, IIepecede-
HUE, 00bEMHEHNE U PA3HOCTh MHOXKECTB;

® [IPUMEHATH YUCJIOBBIE MHOXXECTBA HA KOOPJAUHATHOM MPSAMOI: OTPE30K, UH-
TepBaJj, MOJYHHTEPBAJI, IPOMEKYTOK C BHIKOJIOTOM TOYKOM, rpaduueckoe
MpPEJCTAaBICHNE MHOKECTB HA KOOPJIUHATHOM TJIOCKOCTH;

® [IPOBEPATH MPUHAMNICIKHOCTD FJIEMEHTA MHOXKECTBY;

® HAXOJUTh MEPECEUCHNE U O0OBEIMHEHHE MHOXKECTB, B TOM UHCJIE TIPECTaB-
JICHHBIX TpadUUeCcKy Ha YUCIIOBOM MPsIMOM M HA KOOPJAMHATHOM TIOCKO-
CTH; 3a/1aBaTh MHOKECTBA NIEPEUHCICHUEM U XapaKTEPUCTHUECKUM CBOMCTBOM;

® ONEpUPOBATH MOHITUSMHU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS, UICTUH -
HBIE U JIOKHBIE YTBEPKACHUS, IPUUNHA, CJIEICTBHE, YACTHBIN ciydai 00-
IIETO YTBEPKACHUS, KOHTPIIPUMED;

® TPOBOJUTH JIOKA3aTEIIbHBIE PACCYNKACHUS JJI1 0O0OCHOBAHUS UCTUHHOCTHU
YTBEPKICHUN;

BpInyCHUK MOJTYYHUT BO3MOKHOCTh HAYYUTHCS:

ONEPHUPOBATH MOHATUEM OIPEAECIECHUS, OCHOBHBIMU BUIAMU ONPEICIICHUI U TEOPEM;
® TIOHMMAaTh CYTh KOCBEHHOI'O JI0KA3aTEIbCTBA;
B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

® HCIMOJIB30BATH YMCJIOBBIE MHOXKECTBA HA KOOPJIMHATHOM MPSAMOM U HA KO-

OpIMHATHOM IUIOCKOCTH JJIs1 ONMCAHUSI PEATIbHBIX IPOLECCOB U SIBICHUN;
MIPOBOJUTH JIOKA3aTEIbHBIE PACCYKACHUS B CUTyalUsIX IIOBCEIHEBHON KU3HH, IIPU
pELICHUN 3a7a4 U3 IPYrUX IPEIMETOB;

® HCHOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SA3bIK U SI3bIK JOTUKHU JIJIS
ONMCaHUS PEAbHBIX MPOLIECCOB U SBJICHUM, IPU PELICHHUH 3a/1a4 IPYTUX
y4eOHBIX MTPEMETOB.

Yucua 1 BIpaKeHUst

BpInyCKHMK HAYy4YHUTCH:

e (CB00OJIHO OTIEPUPOBATH MOHATUSIMHU: HATYPAJIHLHOE YUCIIO, MHOXKECTBO Ha-
TypaJIbHBIX YHUCEJ, 1IEJI0€ YUCIIO0, MHOKECTBO LIEJIbIX YHUCEI, OOBIKHOBEHHAS
Ipo0b, ecaTUUHAs APOOb, CMEIIAHHOE YUCIIO0, PAllMOHATIBLHOE YUCIIO, MHO-
KECTBO PALMOHAIIBHBIX YHACEI, UPPALMOHAIIBHOE YHUCIIO, KOPEHb CTENIEHH N,
JNEUCTBUTEIIBHOE YUCII0, MHOKECTBO AEUCTBUTEIIBHBIX YHCEN, TEOMETPUYE-
CKasi UHTEPHPETALNS HATYPaIbHBIX, LEJbIX, PAMOHATBHBIX, IEUCTBUTEIbHBIX

YUCEIT;

® BBINOJHATH OKPYIJIEHUE PALMOHATIBHBIX U UPPALIMOHATIBHBIX YHCEI C 3a-




JJAaHHOW TOYHOCTBIO;

® CpaBHUBATh JACHCTBUTEIIbHBIC YHCIIA PA3HBIMU CIIOCOOAMU;

® YMOPSAI0YMBATH YKCIIA, 3alITUCAHHBIC B BUIE OOBIKHOBEHHOU U JECATUYHOMN
IpoOu, yucia, 3amiucaHHbIe C UCIOJIb30BaHUEM apu(METHUECKOTO KBaIpaT-
HOT'O KOpHS, KOPHEH CTeneHu 00JIbllie BTOPOH;

® BBLINIOJIHITH BHIYUCIICHUS U IPE0OPa30BaHUS BEIPAXKEHUH, COIEpKAIINX

® JICHICTBUTEIIBHBIE YUCIIA, B TOM YHCJIE KOPHU HATYPaJIbHBIX CTEIICHEN;

® BBLINOJIHITH CTAaHJAPTHBIE TOXKIECTBEHHBIE TPe0oOpa30BaHUs TPUTOHOMETPH -
YECKUX, JJOTapu(PMUUIECKUX, CTEIICHHBIX, UPPAITMOHATIBHBIX BHIPAXKEHU;
BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYUTHCS

® CBOOOJIHO ONIEPUPOBATH YUCIOBBIMU MHOXECTBAMU TIPHU PEIICHUU 3a]1a4;

® [IOHUMAaTh NPUYMHBI 1 OCHOBHBIEC UJIEU PACIIUPECHUS YUCIOBBIX MHOXKECTB;

® BJIAJICTh OCHOBHBIMU MOHATUSMHU TEOPUU JICIUMOCTH MIPU PELICHUU
CTaHJIApTHBIX 3a/aY;

e uMeTh 0a30BbIC MPEICTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCET,

e CBOOOJIHO BBITIOHSTH TOXKJICCTBEHHBIC MPEOOPA30BAHMS TPUTOHOMETPH -
YECKHX, JJOTapu(PMUIECKUX, CTETICHHBIX BBIPAXKEHUN;

e BiajgeTh hopmyoi 6unoma HeroToHa,

® [IPUMEHATH P PEIICHUM 3a]1a4 TEOPEMY O JIMHEHHOM MpPECTaBICHUN
HO/I, Kuraiickyro Teopemy 00 octaTkax, Mamyto Teopemy depma;

® [PUMEHATH MPU PEIICHUH 33/1a4 TEOPETUKO-YUCIIOBbIE (DYHKIIMU: YHCIIO
U cymMMa JenuTenei, GyHKuuio Ditnepa;

® [IPUMEHATH NP PEIICHUH 3a/1a4 [IENMHbIE TPOOU, MHOTOWIEHBI C IEUCTBH-

TENBHBIMU U LEIBIMUA KOA(DPUITMEHTAMU; BIAJACTh MOHATUAMU: IPUBOUMBIEC U

HEIMPUBOAUMBIE MHOTOWIECHBI; IPUMEHSTh UX IIPU PEIICHUH 3a/]1a4;

® [PUMEHATH NMpU pereHnu 3a1a4 OCHOBHYIO TEOpEMY anreOpbl; MpocTen-
mre QYHKIIUU KOMIUIEKCHOM MEPEeMEHHON KaK T€OMETPUIECKUE IPeod-
pa3oBaHusl.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

®  BBINOJHITH U OOBSICHATH PE3YJIHTATHI CPABHEHUS PE3YIHTATOB BHIYUCICHUIM

® [IpU PEIICHUH NMPAKTUYECKUX 3a]1a4, B TOM YUCJIEC MPUOIMKEHHBIX BHIYHC-
JICHUH, UCTIONB3YS pa3HbIe CIIOCOOBI CPaBHEHUN;

® 3aIKCHIBaTh, CPABHUBATh, OKPYIJISATH YHCIOBBIE JaHHBIC,

® HCIOJIB30BATh PEAJIbHBIE BEJIMYMHBI B PA3HBIX CUCTEMAX U3MEPEHUS,

® COCTaBJISITh U OIICHUBATH Pa3HBIMH CIIOCOOAMU YHUCIIOBBIC BHIPAKCHHS TIPU
pelIeHNU MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 APYruX YUYEOHBIX MPEIMETOB.
YpaBHeHUS U HEPABEHCTBA
BhINyCKHUK HAy4YHMTBHCH:

e (CB00OJIHO OTIEPUPOBATH MOHATUSMH: YPABHCHHE; HEPABEHCTBO; PABHOCHIIb-
HBIC YPAaBHEHUS U HEPABEHCTBA; YPABHEHHUE, SIBIISIIOLLIEECS CIIEICTBUEM APY-
rOro ypaBHEHUs; YPABHEHUS, PABHOCUJIbHBIE HA MHOKECTBE; PABHOCUJIbHBIE
npeoOpa3oBaHus YpaBHEHUM;

® pemarh pa3Hble BUAbl YPABHCHUN U HEPABEHCTB U UX CUCTEM, B TOM YUCJIE HEKOTOPBIE
YpaBHEHHUSI TPEThE U YETBEPTOM CTENEHeH, IPOOHO-paluo-

HaJIbHBIE U UPPALMOHAIIBHBIE;

® OBJIAJICTh OCHOBHBIMM THUIIAMU [OKAa3aTeNbHbBIX, JOrapupMUUECKUX, Uppa-

LHUOHAIBHBIX, CTEIICHHBIX YPABHEHHUI U HEPABEHCTB U CTAHAAPTHBIMH ME-



TOJIaMH UX PELIEHUH U MPUMEHSTh UX MIPU PELICHUN 3a/1a4;

® I[IPUMEHATH TEOpEMY be3y K peleHnI0 ypaBHEHUN;

® [pPUMEHATH TeopemMy BueTa nis pereHust HeKOTOPbIX YPaBHEHUM CTENEHU
BBIILIE BTOPOW;

® [IOHMMAaTh CMBICI TEOPEM O PABHOCHJIBHBIX U HEPABHOCUIIBHBIX IIPeoOpa-

30BaHUSAX YPaBHEHUI U YMETbh UX JI0Ka3bIBaTh;

BJIAJI€Th METOJAMU PEILICHUS YpaBHEHUH, HEPABEHCTB U UX CUCTEM, YMETh

BBIOMpATh METO/ pelIeHUsI U 00OCHOBBIBATH CBOW BBHIOOP;

HCIIOJIB30BaTh METOJ UHTEPBAJIOB ISl PELIEHUS] HEPABEHCTB, B TOM YHCIIE

IpOOHO-PAlMOHATIBHBIX U BKIIOYAIOUIUX B CE0sl HppallMOHAJIbHBIE BhIpaXKe-

HUS;

e pemaTh alredpanyeckue ypaBHEHUsI U HEPABEHCTBA U UX CUCTEMBI C Ia-
pameTpaMu alredpanyeckuM U rpauueckuM METOIaMH;

e BJAJETh PA3HBIMU METOJIAMH J10KA3aTEJIbCTBA HEPABEHCTB;

e pelaTh ypaBHEHHUS B IIEJIbIX YUCIAX;

e u300paxaTh Ha MJIOCKOCTH MHOKECTBA, 3a/1aBaeMble YPaBHEHUSIMHU, HEpa-
BEHCTBAMH U UX CUCTEMaMHU;

e CcBOOOJ/HO UCIOJIb30BATh TOXKJIECTBEHHbIE TPEOOpa30BaHus MIPHU PELUICHUU
YPABHEHUU U CUCTEM YPaBHEHMU;

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUTHCSH:

e CcBOOOJHO OMPEENATH TUI U BRIOUPATh METO]I PEIICHUS] TOKA3aTENb-

HBIX U JIOTapU(PMUUECKUX YpaBHEHUN U HEPABEHCTB, HPPALIMOHATBHBIX
YpaBHEHUW U HEPABEHCTB, TPUTOHOMETPUYECKUX YPABHEHUM U HEpa-
BEHCTB, UX CHCTEM;

e CBOOOJHO pelIaTh CUCTEMBI JINHEWHBIX YPaBHEHUH;

® pelIaTh OCHOBHBIE THUIIBI YPABHEHHI U HEPABEHCTB C IIapaMeTpaMu;

® TPUMEHATH NPH PELICHUH 3a7a4 HepaBeHCcTBa Komn—byHsAKOBCKOTO,
bepnynnu;

B noBceHEBHOM KU3HU U MIPU U3YUYECHUH IPYTHX MPEIMETOB!

® COCTaBJIATh U pelIaTh YPABHEHHUSI, HEPABEHCTBA, UX CUCTEMBI IPH PEILICHUH
3a/1a4y U3 IPYrux y4eOHbIX MMPEAMETOB;

® BBINOJHATH OLIEHKY MPABI0NOI00MS pe3yJbTaTOB, OJy4YaeMbIX IIPH pellie-
HUU PA3JIUYHBIX YPABHEHUI, HEPABEHCTB U UX CUCTEM, IIPU PELICHUU 3a-
Ja4 U3 JpyTrux y4eOHbIX IPEeIMETOB;

® COCTaBJIATH U PEIIaTh YPaBHEHUS U HEPABEHCTBA C IIapaMeTpaMu IIPH pe-

[IEHUH 33]1a4 U3 IPYTUX yU4eOHBIX IPEIMETOB;

® COCTaBJISATh YPAaBHEHHUE, HEPABEHCTBO UJIM UX CHCTEMY, ONHCHIBAIOIINE PE-
ANBHYIO CUTYALMIO UM IPUKIAJIHYIO 33a4y, HHTEpIPETUPOBATh MOTYyYEH-
HbIE€ PE3yJIbTaThl;

® HCNOJB30BATH IPOrpaMMHBIE CPEJCTBA IPU PELIEHUHU OTIEIbHBIX KJIACCOB
YPaBHEHUU U HEPABEHCTB.

DOyHKIUA
BbInyCKHMK HAYYHTHCS:

e Braners NOHATUSAMHU: 3aBUCUMOCTb BEJTUYMH, QYHKIUS, apTYyMEHT U 3HAUCHHE
GbyHKIMY, 00JACTh ONPEACIICHUS U MHOXKECTBO 3HAYEHUM PyHKINUH, rpaduK
3aBUCUMOCTHU, rpaduk QYHKIUU, HYJIU PYHKIHUH, TPOMEKYTKU
3HAKOMOCTOSHCTBA, BO3PACTAHUE HA YUCIOBOM MPOMEXKYTKE, YObIBAHUE HA



YHICIIOBOM IPOMEKYTKE, HAauOOJbIIee U HAMMEHbIIIEE 3HAUCHUS (PYHKIIUU

® Ha YMCJIOBOM MPOMEXKYTKE, IEPUOIUYECKast PYHKIUS, IEPUOJI, YETHAS U

e HeuérHas (PYHKIMHU; yMETh IPUMEHATH 3TU MOHATHUS P pPELICHUH 33/1aY;

® BJIAJIETh NOHATHEM: CTENIEHHAs! (DYHKILIHS; CTPOUTH €€ TpaduK U yMETh IPUMEHSATh
CBOICTBa CTENEHHOW (PYHKIMU NPU PEIIEHUH 3a]1aY;

® BIAJIETh MOHATUSAMU: NTOKA3aTENbHASI (PYHKLHUSA, SKCIIOHEHTA; CTPOUTDb UX
rpaduKy ¥ yMETh IPUMEHATHh CBOMCTBA MMOKA3aTENbHOU (PYHKIIMU IPU pe-
LIEHUH 3a/a4;

® BIAJIETh MOHATUEM: Jorapupmuyeckas pyHKIUsS; CTPOUTh €€ rpaduk u

® yMETbh IPUMEHATH CBOMCTBA JorapupmMuyeckor (yHKIUU MPU PEILICHUH 3a-

nad;

® BJIAJIETh NOHATHEM: TPUTOHOMETpUYECKUE (PYHKIIMH; CTPOUTH UX IpaPuKU

® U yMETh IPUMEHSATH CBONCTBA TPUTOHOMETPUUYECKUX (DYHKLIMMA MPHU periie-
HUU 33/1a4;

® BJIJIETh NOHATHEM: OOpaTHas (YHKLHUS; MPUMEHSTh 3TO OHITHE MPHU PELICHUN
3a1ay;

® [PUMEHATH MPHU PEIICHUH 3a/1a4 CBOMCTBA (YHKUUN: YETHOCTD, IEPUOIUY -
HOCTb, OTPAHUYEHHOCTb;

® [PUMEHATH [PHU PEIICHUH 3a/1a4y IpeoOpazoBaHus rpaduKoB G yHKINN;

® BJIAJICTh MOHATUSAMU: YUCIOBBIE MTOCIEOBATENBHOCTH, apupMeTHIecKas u
rEOMETPHUYECKAs POIPECCUH;

® [PUMEHATH [P PEIICHUH 3a/1a4 CBONCTBA U MPU3HAKHU apu(PMETUUECKON
Y T€OMETPUYECKOUN ITPOTPECCUN;
BpInyCKHMK MOJTYYHT BO3MOKHOCTh HAYUYNTHCH:

® BJAJECTh NOHATUEM: ACUMIITOTA; YMETh €r0 IPUMEHSTH IIPU PEILICHUU
3a1ay;

® TPUMEHSTH METOJbI PEIICHUS IPOCTEHIINX MU PEpEeHIIMATEHBIX YpaBHE -
HUU [IEPBOT'O U BTOPOTO MOPSAIKOB.

e B noBceIHEBHOM KU3HU U MPU U3YUEHUU APYTUX YUEOHBIX MPEAMETOB

® OIpeAenATh Mo rpadukaM M UCTIOIB30BATh JIJISl PEIICHUS MPUKIATHBIX 3a-
Jla4 CBOMCTBA PEabHBIX MPOIECCOB U 3aBUCUMOCTEH (HanOOJIbIIINE U HaU-
MEHBIIINE 3HAYCHUSI, TPOMEKYTKH BO3pACTaHUS U YObIBaHUS, TPOMEKYTKU
3HAKOIOCTOSHCTBA, ACUMIITOTHI, TOUKH Meperuda, nepuoa U T. I1.), UHTep-
MIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKON CUTYaLINU;

® ONpEeaeNATh Mo rpadukam NpoCTEUIINE XapaKTEPUCTUKU EPUOTUYECKUX

MPOLIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PaJIMOCBSI3U U T. M. (aMILIH-

TyJAa, IEPUOJ U T. 11.).

DJIeMEeHThl MaTeMATHYEeCKOIr0 AaHAJIN3a

BbInyCKHMK HAYYHThCH:

Brnanets nonsitueM: 6eCKOHEUHO yObIBaIOIasi TeOMETpUYECKasi IPOTPECCHs

Y yMETh IIPUMEHSITH €ro NPU PELICHNH 3a/aY;

IIPUMEHSITH I PELICHUs 3a/1a4 TEOPHIO IIPEEIIOB;

BJIAJETh MOHATUAMU: OECKOHEUHO OOJIBIINE YNCIOBBIE MTOCIEI0BATEIBHOCTH U

OECKOHEYHO MaJible YMCIIOBbIE MOCIEA0BATEIBHOCTH; YMETh CPABHUBATH OECKOHEUHO

OombIIMe 1 OECKOHEYHO MaJIble MOCIEA0BATEIBHOCTH;

® BJIAJIETh NOHATUSAMU: IPOU3BOAHAS (PYHKLMHU B TOUKE, IPOU3BOIHAS (DYHKIINH;

BBIYHCIISATH IPOU3BOAHBIC AIEMEHTAPHBIX (PYHKIUN U UX KOMOWHALUA;



UCCIeN0BaTh (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH TpaUKU U IPUMEHSTh UX K PELICHUIO 33]1a4, B TOM YHUCIIE C
[1apaMeTpoM;

BJIAJ€Th MOHATHEM: KacaTelbHas K rpa@uKy QyHKIUU; YMETh IPUMEHSITh

€ro Ipu pelIeHUU 3a1ay;

BJIAJ€Th MOHATUSAMHU: IEPBOOOpA3HAs, ONPEACIEHHBIN HHTETPa;

npuMeHsTh TeopeMy HpioTrona—JIeliOHuIa u e€ cieacTBus Uil peleHus
3az1auy;

BBINyCKHUK MOJTYYUT BO3MOKHOCTH HAYYUTHCH

CBOOOJIHO BJIaJIETh CTAHAAPTHBIM alnapaToM MaTeMaTUYECKOro aHanu3a AJs
BBIUMCIICHUS TPOU3BOIHBIX (YHKIIMU OJTHOU MEPEMEHHOM;

CBOOOJTHO MPUMEHATH aINIMapaT MaTEMAaTUYECKOTO aHAIKM3a JJIsl HCCIIEJOBaHUS
(GyHKIUH 1 TOCTpOeHUs TpaUKOB, B TOM YUCIIE HUCCIETOBaAHUS
Ha BBIIYKJIOCTb;

OMEepUPOBATH MOHATHEM NEPBOOOPAZHOM ISl peLIEeHUs 3a/1ay;

OBJIaJIETh OCHOBHBIMHU CBeJIEHUAMH 00 uHTerpasie Herorona—Jleitonuna

Y €ro NpOCTEUIINX TPUMEHEHHUSIX;

OIEPUPOBATH B CTAHJAAPTHBIX CUTYALUSIX IPOU3BOJIHBIMU BBICIIIUX HOPSAKOB;
YMETh MPUMEHSTH NMPU PEIICHUU 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (PYHK-

1117178

yMETh IPUMEHSTH IIPU PELICHUN 3a7a4 TeopeMbl Beliepiirpacca;

YMETb BBIIOJIHATH NPUOINKEHHBIE BEIUNCICHHSI (METOIbI PEIIEHUS] YPaBHEHUH,
BBIYHCJICHUS ONPEIEIEHHOTO UHTETpalIa);

YMETh MIPUMEHSTH IIPUWIOKEHHUE IIPOU3BOJHOMN U ONPEIEIEHHOIO UHTETpasa K
PELICHUIO 3a/1a4 €CTECTBO3HAHUS,

BJIAJIETh MOHATUSIMU: BTOpask IPOU3BO/IHAs, BBIITYKIOCTh I'paduka

(YHKIMH; YMETh UCCIIEN0BAaTh (PYHKIIMIO Ha BBITYKJIOCTb.

B noBcenHeBHOM KU3HU U IPU U3YUEHUU APYTUX YUEOHBIX MIPEIMETOB:
pelaTh NpUKIIagHbIe 3a]]a4l U3 OMOJI0TUH, (PU3UKH, XUMUU, SKOHOMUKHU U IPYTHX
[IPEAMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XAPAKTEPUCTHK IIPOLIEC-

COB, HHTEPIPETUPOBATH ITOJIYYEHHBIE PE3YIIbTATHI.

Kom0uHaTopuka, BepOsITHOCTb M CTATHCTHKA, JIOTUKA U Teopus rpados
BbINyCKHMK HAYYUThCH:

OmneprpoBaTh OCHOBHBIMH OIMCATEIbHBIMU XapaKTEPUCTHUKaMH YHCIOBOTO Ha00pa;
MOHATUSMU: T€HEepaIbHAsi COBOKYITHOCTh U BBIOOPKA;

OIIEpPUPOBATh MOHATUSIMU: YaCTOTA U BEPOATHOCTH COOBITHS, CyMMa U NPOU3BEICHNE
BEPOSATHOCTEW; BEIYUCISATH BEPOSTHOCTU COOBITUN HA OCHOBE

0JICYETa YKCJia UCXOO0B;

BJIIAJICTh OCHOBHBIMH TOHATHSIMU KOMOMHATOPUKHA U YMETh IPUMEHSTh UX

MIpU PEIICHUU 33/1a4;

HMMETb MPEJICTaBICHUE 00 OCHOBAX TEOPUHU BEPOSITHOCTEM;

UMETh TIPEJICTABIICHUE O JUCKPETHBIX M HETIPEPHIBHBIX CITyYailHBIX BETUYMHAX U
pacrpeereHusIX, O He3aBUCUMOCTH CIIyYalHbIX BETUYUH;

WMETh NPEJCTABICHUE O MATEMATHYECKOM OKUJAHUU U TUCIIEPCUH CITyYalHbIX
BEJIMYUH;

HMCTD MPCACTABICHHUC O COBMCCTHLBIX PACIIPCACICHUAX CquafIHBIX BCJINYHH,



MOHUMATh CYTh 3aKOHA OOJIBIIMX YUCEN U BHIOOPOYHOTIO METO/1a U3MEPEHUS
BEPOSTHOCTEH;

MMETBH IIPEICTABICHUE O HOPMAJIBbHOM PaCIpPEACICHUNA U IPUMEPAX HOPMAJIBHO
pacnpenesn€HHbIX CIIy4YaiHbIX BEJIUYNH;

HMMETB IIPEICTABICHUE O KOPPEIALIUU CIIyYalHbIX BEJIUYNH;

BI)IHyCKHI/IK MOJYIUT BO3SMOKHOCTD HAYIUTLCSH .

AMETH MPEACTABICHUE O LIEHTPAIBLHOU MPEIEIBHON TEOPEME;

MMETh MIPEICTAaBICHUE O BEIOOPOYHOM KO3(P(ULIMEHTE KOPPEISLUUU U TUHEHHON
perpeccuu;

MMETh MIPEICTABIEHUE O CTATUCTUYECKUX TUIIOTE3aX U MPOBEPKE CTATUCTUUECKOMN
TUIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ ypOBHE 3HAUMMOCTH;

UMETh NPEJICTABIICHUE O CBSI3U AMIIUPUYECKUX U TEOPETUUECKUX pacIpeiesIeHUl;
UMETh NPEJICTABIICHUE O KOJIMPOBAHUH, IBOMYHOM 3aMIUCH, JBOMYHOM JPEBE;
BJIa/IETh OCHOBHBIMH MOHATUSIMH Teopuu rpados (rpad, BepinHa, pedpo, cTerneHb
BEPIIIMHBI, TyTh B rpade) ¥ yMETh MPUMEHSTh UX MPHU

pELIeHUH 3a/1a4;

UMETh NPEJICTABIICHUE O JIEPEBbAX U YMETh MPUMEHSTH €0 MPU PEIICHUH 3a/a4;
BJIa/IETh MOHSATUEM: CBSI3HOCTh; YMETh MPUMEHITh KOMIIOHEHTBI CBI3HOCTH MPU
pELIeHUH 3a/1a4;

YMETh OCYIIECTBIISITH MYTH 10 péopam, 00Xo/ sl pédep u BepiIuH rpada;

UMETh TpeJicTaBieHrne 00 DitiepoBoM U ['aMUIBTOHOBOM MyTH; UMETh
npeJ/iCTaBlIieHUe O TPYIHOCTH 3aJ1a4l HaX0AeHUs [ aMUIbTOHOBA

MyTH; BJIaJIETh TOHITUSIMU: KOHEUHBIE CUETHBIE MHOXKECTBA; CUETHBIE MHOXKECTBA;
yYMETh MPUMEHSTh UX MPHU PEIICHUH 3a]1ay;

YMETh MPUMEHATh METOJ] MaTeMaTHUYE€CKOW UHTYKIIUU;

YMETh MPUMEHSTh NpUHIUI {upuxie npu perieHuu 3aaad.

B noBcenHeBHOM KU3HU U TIPU U3YUEHUU JPYTUX MPEIMETOB:

BBIUUCIISITh WM OLIEHUBATH BEPOSTHOCTU COOBITHI B peaqbHOM KU3HU;

BBIOMPATH METOJIBI MOAXOISAIIETO PEJACTABICHUS U 00PaOOTKH JTaHHBIX.
TexcTroBbIe 32124

BbInyCKHMK HAYYHTHCS:

PemaTe pa3Heie 3a1a4u NOBBILIEHHON TPYIHOCTH;

aHaJIM3UPOBAThH YCIIOBUE 3374, BEIOUPATh ONTUMAIbHBIA METO] PEeLICHUS
3a/1ayy, pacCMaTpUBas pa3IndHbIC METO/IbI;

CTPOUTH MOJIEJIb PELICHHUS 3aJa41, IPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS

IIPU pELICHUH 3a]a4H;

pelaTs 3a7auu, Tpedyrolue nepedopa BapuaHTOB, IPOBEPKHU YCIOBHIA, BEIOOPA
ONTUMAJIBHOTO PE3YJIbTATA;

aHAIM3UPOBATH U HHTEPIPETUPOBATH MTOJYUYEHHBIE PELIEHUS] B KOHTEKCTE
YCIJIOBHS 3aa4i, BBIOMPATH PELICHMS], HE IPOTHBOpPEYAIE KOHTEKCTY;
NEPEeBOAUTH MPH PEHICHUN 33a]1a4l HH()OPMAIIHIO U3 OJHOU (hOPMBI 3aITUCH

B JIPYT'YI0, UCTIOJIB3YsI IPU HEOOXOAMMOCTHU CXEMBI, TaOJIUILIbI, TPAPUKH,
JUarpaMMel.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYUThCH:

B noBceiHEBHOM KU3HU U TPU U3YYEHUH JIPYTUX MPEIMETOB:

pemarh NpakTUYECKHUE 3aJa4y U 3a/1a4d U3 IPYruX MPEAMETOB.



Il. Ob0mas xapakTepucTuKa Kypca

Conepxxanue kypca «M30paHHbie Bopockl MaTeMaTuku» B 11 kiaccax

MIPEICTABIICHO B BUJE CICAYIONINX COACPIKATESIBHBIX Pa3eioB: « Unucaa U BETMUIUHBDY,

« Belpaxenus», « VYpaBHEHHS W HEpaBeHCTBa», « @DYHKIUNW», « ODJIECMEHTHI
MaTEeMaTHYECKOTO aHaIN3ay, « DIEMEHThl KOMOWHATOPUKH, BEPOSITHOCTH M CTATUCTHKI.

B pazgene «Uucnma W BENMYMHBD) PACIIMPSETCS IMOHATHE YHUCIA, KOTOPOE CIIY)KUT
(GyHIaMEHTOM THOKOTO ammapara, UCIOJIb3yeMOT0 B PEIICHHH MaTeMaTHYCCKHUX 3a7ad U B
pEIICHUH 3a7a9 CMEKHBIX JUCITUTUIAH.

Oco0eHHOCTRIO pa3nena « BwlpakeHus» SBISETCS TO, YTO MaTepHal H3ydaeTcs B
pasHbeIXx  Temax  kypca:  «[lokasarenpHas u  Jsorapudmudeckas — QYHKIHANY,
«Tpuronomerpudeckue pyHkrun», «Crenennas GyHKuus». [Ipu u3ydeHun 3TOro pasaena
dbopMupyeTCsl TIpeICTaBIeHHe O MPUKIATHOM 3HAYCHUW MAaTEMAaTHKH, O TIEPBOHAYAIBHBIX
NPHUHIIMITIAX BBIYMCIUTEIPHOW MaTeMaTUKU. B 3a1aum M3ydeHHs pasjieia BXOJIUT Pa3BUTHE
YMEHHMS peliaTh 3aJa4d PaliOHAIBHBIMA METOJ/IaMH, BHOCUTh HEOOXOJAMMbIC KOPPEKTUBHI B
XOJIC PEIICHUS 3a/1a4H.

Oco0eHHOCTBIO pa3fienia « YpaBHEHHS U HEPAaBEHCTBA» ABISETCS TO, YTO MaTepual
u3ydaeTrcss B pasHbIX TeMax Kypca: «llokasarenpHas W Jiorapudmudeckas (QYHKIUN,
«Tpuronomerpuueckue ¢QyHKIUN», «CTenieHHas (QyHKIUsS». MaTepuan JaHHOTO pasjiena
HOCHT TPUKIATHOW XapakTep M YYUTHIBACT B3aMMOCBS3b CHUCTEMbl HAYYHBIX 3HAHMH W
METO/la TO3HaHUS — MaTeMaTH4YecKOoro MOJCIUPOBaHUS , O0JaJaeT IIHPOKUMU
BO3MOKHOCTSMH JUIsl Pa3BUTHs aJTOPUTMUYECKOTO MBIIUICHHS, O00ECIeUYnBAET OIIBIT
IPOAYKTUBHOM ACSTEIBHOCTH ISl pa3BUTHSI MOTHBAIIMU OOYUYECHUSI M MHTEIIJICKTA.

Paznen «®yHkuum» pacmupser Kpyr 3JIeMEHTapHBIX (YHKIMM, M3yYEeHHBIX B Kypce
anre6psl 7 - 9 KiaccoB, a Takke METOAOB MX ucciefoBaHus. Llenbio M3yueHus: JaHHOTO
pasznmena sBiseTcss (OPMHPOBAHHME YMEHHUS COOTHOCUTH pEalbHbIE 3aBUCUMOCTH W3
OKpYXalolel J>KM3HU M W3 CMEKHBIX JUCHUIUIMH C JJIEMEHTAPHBIMU (QYHKIUSIMH,
UCIIOJIb30BaTh (YHKIIMOHANbHBIC MPEACTABICHUS AJisi perieHus 3agad. COOTBETCTBYIOMIUMN
MaTepHuall CIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITENIBHOCTH B OpraHuU3allid M TPOBENICHUU
UCCJIEOBAaHUN, BOOOPAXKEHHS U TBOPUYECKUX CIIOCOOHOCTEH ydaluxcsi.

Martepuan paznena « J€MEHTbI MATEMATHIECKOTO aHATN3ay, BKIIOYAIONINN B ce0s1 TeMBbI
«IIpom3BogHass m e mpuMeHeHue» W « HHTerpanm u ero mpuMeHeHHe», (HopMupyer
MpeACTaBleHUs 00 OOIMMX HAESX M METOJIax MaTeMaTH4YecKoro ananusa. llenp u3ydenwus
pazmena — TpPUMEHEHUE METOJIOB MaTEMaTHYECKOTO aHalu3a JJs  PelieHus
MaTEeMaTUYECKUX U MPAKTHUECKUX 3a/1a4, a TAKXKE JJIs1 JOKA3aTeILCTBA TEOPEM.

Conepxanue paszziena « OJIeMEHThl KOMOWHATOPUKH, BEPOATHOCTH W CTATHUCTHKH
pacKphIBaeT MPHUKIATHOE W TMPAKTUYECKOE 3HAYECHUE MATEeMaTHKA B COBPEMEHHOM MHPE.
Marepuan maHHOTO paszzgena CrnocoOCTBYyeT (OPMHUPOBAHUIO YMEHUS BOCTPUHUMATH,
MPEACTABIATh U KPUTHUYECKU aHAIM3UPOBATh WH(DOPMAITUIO, TIPEICTABICHHYIO B PAa3IMYHBIX
dbopMax, TOHUMAaHHUIO BEPOATHOCTHOTO XapaKTepa PeabHBIX 3aBUCUMOCTEH.

I1l. Onucanue mecrta yueOHOro Kypca B y4eOHOM ILIaHe
JlanHast pabGodas mporpamma paccunTaHa Ha 34 ydaeOHbIX 9acoB ( 1 gac B Henenro):
I1xmacc — 34 yqaca.

IV. Conep:kanue yueOHOro Kypca



1. YpaBHeHusi, HepaBeHcTBa, cucteMbl (8 4yacoB). CBOICTBa CTENEHU C HATYPAIbHBIM
HelabIM M palMoOHaNbHBIM MoKa3zateneM. [IpeoOpazoBaHue cTeneHell W HppalMOHAIBHBIX
BbIpakeHui. CBoiicTBa norapupmoB. IIpeoOpazoBaHue sorapupMUUECKUX BbIPAKEHUI.
Pemenue mnokasaTenbHbIX W JIOrapu(pMHUUECKHX ypaBHEHUH. PelieHue mokasaTeNnbHBIX U
JorapupMuyYecKux HepaBeHCTB. CUCTEMBI KBAJPATHBIX YpaBHEHUI U HepaBEeHCTB. CUCTEMBI
MOKA3aTeNbHbIX ypaBHEHUH u HepaBeHCTB. CucreMbl JorapupMUYECKUX YpPaBHEHHH U
HepaBeHCTB. (CMeEIIaHHBIE CHCTEMBl W COBOKYIIHOCTH YPAaBHEHHMH OT OJHOW M JABYX
nepeMeHHbIX. CMeEIIaHHbIE CHCTEMBI M COBOKYITHOCTHM HEPABEHCTB OT OJHOW M JBYX
IIEPEMEHHBIX.

2.IlponzBognas (5 yaco). [Ipupamnienue aprymenta u npupanienue Gpynkuuu. [Tonstue o
npousBogHOM ¢GyHkuuu. Ee reomerpuueckuii M (QU3MYECKH CMBICI. YpaBHEHUS
KacareabHOM K Tpaduky ¢GyHkuuu. [loHsitue o HempepbslBHOCTH (yHKIUU. [Ipumepsl.
[IpaBuna BbIYMCIECHHUS TNPOU3BOAHBIX (CyMMBbI, MPOM3BEAEHUS, YacTHOro). Talnuia
OPOU3BOJHBIX  OCHOBHBIX  JJI€MEHTapHbIX  (PYHKIUN. Bbluucienne MNpoU3BOAHBIX.
[Mpoussoanas Gyukuuu Buga y = f ( kx + b).

3.Ilpumenenne mpousBoaHoil (5 4wacoB). [IpusHak Bo3pactaHusi (yObIBaHHs) (DYHKIIHH.
Kputnyeckue touku QyHkiuu. Makcumymbl U MuUHUMYMBbl GyHkuuu. Hauboneiee u
HauMeHblee 3HaueHne QyHKIUU Ha mpoMmexyTke. MccinenoBanue QyHKIIMUM U TOCTPOCHHE
rpavKoOB C IPUMEHEHUEM MPOU3BOIHOM.

4 IlepBooOpa3nasi u ee npuMeHeHue (4 yaca). Onpenenenue neppooopazHoi. OCHOBHOE
CBOMCTBO  mepBooOpas3Hoil.  [lpaBunma  HaxoXJeHuss  nepBooOpasHbIX.  Talnuia
NEPBOOOPA3HBIX OCHOBHBIX 3JIeMEHTapHBIX (GyHKUUU. [lnomans KpUBOIMHEMHON TpamemuH.
®opmyna Herorona-JleiioHuna. BpluuciaeHue miomaael TUIOCKUX (GUTYp € TTOMOIIBIO
epBOOOpa3HOM.

5. DJIeMEeHThI TEOPHH BEPOSATHOCTEH M MaTeMaTHYEeCKOM CTATUCTUKHU(2 1aca)

6 .UToroBoe moBTopeHue Kypca ajiareopbl u Hayaa anaau3a (10 yacoB). DyHkuwus,
OTIpeJICICHHEe, CMOCOOBl 3a/laHus, CBOWCTBAa (YHKIIMI, CBEACHHBIE B OOIIYI0 CXEMY
uccienoBanus ¢yHkuuu. Jluneitnas dynkmus. CucremaTtu3anusi €€ CBOICTB HAa OCHOBE
oOmieid cxeMbl ucciaeaoBaHus (QyHKOMA. Permenue 3amad ¢ HCMOIB30BaHUEM CBOMCTB

k o o
bynkiuu. Oyakius Y = —, K#0.CuctemaTusanus ¢ CBOMCTB Ha OCHOBE OOIICH CXEMbI
X

uccienoBanus (QyHKui. Pemierwe 3amad ¢ MCHOJIB30BAHHEM CBOMCTB (yHKIIUU.
KBanpatuunas GyHkius y=ax?, a=0 u y=ax’ +bx+c, a=0. cucteMaTH3aIysi € CBONCTB

Ha OCHOBE 001111 cxeMbl uccliieioBanus GyHKIUN. Pemenue 3a1a4 ¢ MCIOJIb30BAaHUEM

cBoicTB (pyHkiuu. [lokazatenbHas pyHkius y =a*, e€ cBoiicTBa u rpaduk. Pemenue 3agau
C MCTOJIb30BaHUEeM CBOMCTB (pyHkuuu. Jlorapudmudeckas pynkuus y =log, x, €€ cBoicTBa

u rpaduk. PemieHue 3amay C UCHOJIb30BaHUEM CBOMCTB (yHKIMU. Permenue 3agau c
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.



V. TemaTnueckoe IVIaHUPOBAHUE

Ne Paznenel, Tembl KoanuectBo yacoB
ABTOpCKas PabGouas OcHoBHbIC
nporpamMma | mporpamma | HalpaBICHHA
BOCIIMTATCIIbHOU
JACATCIIbPHOCTU
1 | YpaBHenus, HEPaBEHCTBA, 21 8 5
CUCTEMBI
2 | [IpousBonHast 15 5 5,8
3 | [IpumeHeHre npou3BOHOM 13 5 52,7
4 | IlepooOpasHas U ee MPUMECHEHHUE 9 4 4,6,2
5 | DieMeHThl TEOpUH BEPOSTHOCTEU 9 2 3,8
U MaTEMaTHYECKOW CTaTUCTUKH
6 | UtoroBoe moBTOpeHHE  Kypca 35 10 1,2,5,7
anreOpbl U HAYaJl aHAIN3a
Utoro 102 34

V1. Onucanue y4e0OHO-METOAMYECKOr0 W MATEPHAJBHO-TEXHHYECKOr0 ofecmevyeHUs
o0pa3oBaTe/IbHOM 1eATeJIbHOCTH

1. Cepusa paboumux Tterpajeid mo kKaxaomy tumy 3aaaHuii Bl — B2 wuzgatenscTBa
MIIHMO, r. MockBa noxa penakuueid A.JI. Cemenosa, 1.B. fAmenko. — M.: ACT:
Actpens, 2013.

2. Maremarnka . [TogroroBka k EI'D — 2013: Y4yeOHO — MeTOoIMUeCcKOE TTOCOOHE MO Pel.

®.D. JIrpicenko, C.10.KamabyxoBa, PoctoB - Ha- Jlony, Jlernon, 2013.

3. Maremaruka . [Tonroroka k EI'D — 2014: Y4uebHO — MeTOAMYECKOE ITOCOOUE TIOT Pe/I.

®.®. JIsicenko, C.HO.Kanabyxora, PoctoB - Ha —[{ony, Jlernon, 2014.

4, Matematuka . [TogrotoBka k EI'D — 2015: Yye6HO — MeTOAMYECKOE TTOCOOHE IO PeI.

®.®. JIvicenko, C.KO.Kanadyxosa, PoctoB - Ha- [{ony, Jlernon, 2015.




5. EI'D: 3000 3amau c orBeTtamu mno martemaTuke. Bce 3amanus rpynnsl B. YueGHoe
nocodue mox pea. A.JL. CemenoBa, U.B. SAmenko. u ap — M.: UznarenscTBO
«9k3amen», 2013r

6. EI'D: 4000 3amau ¢ orBeTtamu mo martemaTuke. Bce 3amanus rpynnel B. YueOnoe
nocodue mox pea. A.JL. CemenoBa, U.B. SAmenko. u ap — M.: UznarenscTBO
«Dx3ameny, 2014r

7. EI'D 2013. Marematuka. 30 BapuaHTOB THUIIOBBIX T€CTOBBIX 3adaHuil u 800 3amaHuit
gyactu 2, nox pea. A.JL CemenoBa, U.B. fmenko. m np — M.: M3pgaTenbcTBO
«9k3amen», 2013r

8. EI'D 2014. Marematuka. 30 BapuaHTOB THIOBBIX TeCTOBBIX 3afaHuil u 800 3amaHuit
gyactu 2, nox pea. A.JL. CemenoBa, U.B. fmenko. m gp — M.: M3garenbcTBO
«Dx3ameny, 2014r

9. EI'D 2015. Maremaruka. 30 BapuaHTOB TUIOBBIX TECTOBBIX 3aiaHuil u 8§00 3amanuii
gyactu 2, nox pena. A.Jl. CemenoBa, M.B. fmenko. u ap — M.: U3garenbcTtBO
«Dx3ameny, 2015r

10. Marematuka EI'D 2015, A.A. Mansnes, JI.M. MansueBa. MockBa «HapoaHoe
obOpazoBanuey, 2015rox

11. Marematuka. Ilogrotoka xk EI'D: 3amanme C2. MHOTrOrpaHHUKHU: THUITBI 3a7a4d U
MeTOJIbl ux penienus. Pocros-na-Jlony, «Jlernon», 2013ro.

12.VluTepHeT — pecypchl:
http://www.fipi.ru
http://www.mathege.ru
http://www.reshuege.ru

COI''TACOBAHO COI''TACOBAHO

[IpoTokon 3acenanusi METOAUYECKOTO 3amecTuTenb qupekropa noy MP
00BbEeIMHEHUS YUUTEIICH MaTeMaTHKH, Komaposa T.M.
¢uzuku u uapopmatuku MAOY COII Nel7 31 aBrycra 2021 ron

Nel or 31aBrycta 2021 roga
Epemenko K.B.
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