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IHosicHuTEIbHAA 3aIHCKA

AnreOpa sIBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOT'O OOIIErO
oOpa3oBaHMs: OHA 00ECIEUNBAET U3yUEHUE APYTUX TUCLUILINH, KAK €CTECTBEHHO-
HAy4YHOT0, TaK U TYMaHUTAPHOT'O LIMKJIOB, €€ OCBOCHHE HEOOXOUMO ISl
POAODKEHUs 00pa30BaHUs U B IOBCEAHEBHOM kU3HU. PazBuTne y o0yuarommuxcs
HAYYHBIX MPEJCTABICHUN O MTPOUCXOKICHUN U CYIIIHOCTH aJireOpandecKux
abcTpakiuii, crnocode OTPaKEHUsI MATEMaTHYECKOM HAYKOW SIBIICHHUI U MPOLIECCOB B
pUpoJIe U 00IIECTBE, POJIM MAaTEMATHUYECKOTO MOJICTMPOBAHUS B HAYYHOM MO3HAHUH
U B IIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaUEeCTB
MBIIUICHHSI, HEOOXOUMBIX JIJISl aIalTallii B COBPEMEHHOM IIU(POBOM OOIIIECTBE.
N3ydenue anreOpbl oOecrieunBaeT pa3BUTHE YMEHHs Ha0II01aTh, CPAaBHUBATb,
HaXOAHUTh 3aKOHOMEPHOCTH, TPEOYyEeT KPUTUYHOCTH MBILUICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JIEUCTBUS U BBIBOJIbI, (POPMYJINPOBATh
yTrBepxaAcHUs. OcBOeHHE Kypca anreOpbl 00eCeunBaeT Pa3BUTUE JIOTHYECKOTO
MBILUIEHHUS 00Y4aIOIIUXCS: OHU UCHIOJIB3YIOT 1€ TyKTUBHBIE U UHIYKTUBHBIC
paccyxaeHus, 00001eHNe U KOHKPETU3allnio, aOCTparupoBaHUE U aHAJIOTHIO.
OOyueHue anredpe npeanoaracT 3HaYUTENbHbIN 00bEM CaMOCTOSTENBHOM
JESATEIIbHOCTH 00Y4arOIIUXCsl, IOATOMY CAMOCTOSATEIBHOE PEILICHUE 3a/1a4 SBISETCS
peanu3anuen AesTeNbHOCTHOTO TPUHIMIA OOyUEHHS.

B ctpykType nporpammsel y4eOHOTo Kypca «Asredpa» AJisi OCHOBHOTO OOLIEr0
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIIbHO-METOANYECKUE JINHUU:
«Yucna v BBIYUCICHUS», «AJITeOpanyecKe BhIpaKEHUN», « Y paBHEHUA U
HepaBeHCTBa», « DyHkunm». Kaxxaas u3 3Tux comepkareabHO-METOJUYECKUX JTMHUM
pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUYEHHUsI Kypca, B3aUMOJIEUCTBYS C APYTUMU
ero JUHUAMU. B Xo1e n3ydeHus: yueOHoro Kypca o0y4aromumMes IpUXoIuTcs
JIOTUYECKH PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3U €
3THM B NIPOrpamMMy yueOHOro Kypca «Ayredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTUKH, NIPEACTABICHHBIE BO BCEX OCHOBHBIX pa3J/ieflaXx MaTEMaTH4YECKOro
oOpa3oBaHUs U CIIOCOOCTBYIONINE OBJIAJACHUIO O0YYAOIITUMUCS OCHOB
YHUBEPCAIBHOTO MAaTEMAaTHYECKOrO s13b1Kka. ConepKaTebHOM U CTPYKTYPHOR
0COOEHHOCTBIO Y4EOHOT0 Kypca «AnreOpay sSBISETCS €ro UHTErPUPOBAHHBIM
XapaxkTep.

Conepxanue nuHUM «HUucna v BBIYUCICHUS CIY>KUT OCHOBOM ISt
JanbHENIIero N3y4eHusi MaTeMaTHUKU, CIOCOOCTBYET Pa3BUTHIO Y O0yHarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, (DOPMUPOBAHUIO YMEHUS MOJIb30BAThCS AJITOPUTMAMH, A
TaK)Xe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJIs1 TOBCEIHEBHOMN
*U3HU. PazBuTHE MOHATHUS O YKCIIE HA YPOBHE OCHOBHOI'O 00I11IEr0 00pa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMU U UPPALMOHAIBHBIMU YUCIAMH, POPMUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEILHOM YHCIIE. 3aBEPIICHHE OCBOCHUS YUCIOBOM JIMHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copepxanue IByX anreOpandeckux JUHUNA — « AJreOpanyecKue BhIPaKeHUSD)
1 «YpaBHEHHS ¥ HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHHIO Y 00YUAFOIIHNXCS
MaTeMaTHYECKOTro anmnapaTta, He0OX0IMMOT0 JIJIsl peLIeHHs 3a/1a4 MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oO1rero o0pazoBaHus y4eOHbI MaTepral FPyNIUPYETCsl BOKPYT pallMOHATIbHBIX



BBIpKEHUI. ANreOpa IEMOHCTPUPYET 3HAYECHUE MATEMATUKHU KaK SI3bIKA JIJIS
MIOCTPOCHUS MATEMaTUYECKUX MOJIEIEN, OMUCAHUS MPOLIECCOB U SIBJIEHUN PEAJIbHOIO
mupa. B 3amaun oOyuenust anredpe BXOAAT TAKKe JajbHEHIIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIUICHHS, HEOOXOJMMOTO, B YACTHOCTH, JIJI1 OCBOEHUS Kypca
MH(OPMATHKHU, U OBJIaJICHUE HABBIKAMU JIETYKTUBHBIX PACCYKICHUM.
[IpeoOpa3zoBaHue CUMBOJILHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPYECTRY.

Coneprxanue GyHKIIMOHATBHO-TpadhUUECKON JTMHIHN HAIICJIICHO Ha TIOJyYCHHE
OOYJarOIIMMHUCS 3HAHUHA 0 QYHKIUAX KaK BaXXHEUIIEH MaTEMaTHICCKON MOJICITH ISt
OMMUCAHUS U UCCIIEIOBAHUSI PA3HOOOPA3HBIX MPOIIECCOB U SIBIICHUM B IPUPOJIC U
obmiectBe. M3yduenne maTepurasa cnocoOCTBYET Pa3BUTHUIO y 00YUArOIIMXCS YMEHUS
HCIIOJIb30BaTh Pa3JIMYHbIE BIPA3UTEIIbHBIEC CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIC, CAMBOJIMUECKHE, rpadndecKre, BHOCUT BKIIAT B (HOPMHUPOBAHUE
MPEACTABICHUM O POJIM MATEMATHUKHU B PA3BUTUN LIMBUIU3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IIJIaHy U3y4yaeTcsl yueOHbIN Kypc «Anredpay, KOTOpbIi
BKJIIOYAET CIEAYIOLIME OCHOBHBIE Pa3/ielibl coepKanus: «Huca u BBIYUCICHUS,
«Anredpanyeckue BhIpAKEHUSNY, « Y paBHEHUS U HEPABEHCTBA», « DYHKIIUI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcs 204 gacos: B 8 kiacce —
102 ygaca (3 yaca B Hezienio), B 9 kimacce — 102 yaca (3 yaca B He/Ie0).

Copep:xanue y4eOHOro nmpeamMera

Yucna

PammmonansHbIe yncia

MHO0K€ECTBO paliMOHAIBHBIX Yucesl. CpaBHEHUE PALIMOHATIBHBIX YHCEIL.
JlercTBUs ¢ pallMOHAIbHBIMU YuciiaMu. [IpeacraBiieHre palluOHaIbHOTO YK Cia
JTEeCATUIHOU JIPOOBIO.

UppauunonanpHbie yncia

ITonsiTie uppalmoHaaIbHOro Yucia. PacriozHaBaHue UppaIMOHATBHBIX YUCET.

[Tpumepsl qokazarenscTB B anredpe. MppannonanbHOCTh yncia ‘/5 [IpumeHnenue B
reoMmeTpun. CpaBHEHHE HPPALMOHAIBHBIX YUCel. MHOXECTBO 1€HCTBUTEIBHBIX
quced.

ToxaecTBeHHbIE IPE0Opa30BaHUS

YucnioBble 1 OyKBEHHBIE BHIPAKEHUS

Bripaxkenue ¢ nepemeHHON. 3HaueHue BbIpaxkeHus. [loicTaHOBKa BbIpaKEHUI
BMECTO IEPEMEHHBIX.

[{enbie BbIpaxeHus

CreneHs ¢ HaTypaJbHBIM MTOKa3aTeIeM U ee cBoiicTBa. [IpeobpazoBanus
BBIPAXEHUH, COACPIKAIINX CTEIIEHU C HATYPAJIbHBIM I1I0KA3aTEIIEM.

OpnHouneH, MHOrousieH. JIelCcTBHS C OJHOYWIEHAMU U MHOTOWJIEHAMHU
(citoxeHue, BBIYMTaHUE, YMHOKEHUE). DOPMYJIbl COKPALIEHHOTO YMHOXKEHUS:
Pa3HOCTh KBaIPAaTOB, KBAJIpaT CyMMBI U Pa3HOCTU. Pa3nokeHue MHOro4saeHa Ha
MHO’KUTEJIN: BHIHECEHHE 00IEro MHOXKHUTEIIS 32 CKOOKH, IPYIIIUPOBKA, IPUMEHEHHE



(bopMyJ COKpaIlleHHOr0 YMHOKeHUs. KBaipaTHbIN TpexXwieH, pa3noKeHue
KBaJpaTHOTO TPEXUJIEHA HA MHOKUTEIIH.

HpoOHO-panimoHaIbHbIE BEIPAKEHUS

Crenienb ¢ ensiM nokaszaresnem. [IpeodbpasoBanue 1poOHO-TMHENHBIX
BBIPKEHUI: CIIOKEHHE, YMHOXKEHHE, JieleHre. Anredpanyeckas 1poob.
JlomycTruMble 3HaYeHUs IEPEMEHHBIX B IPOOHO-PAlIMOHATBHBIX BBIPAKEHUSIX.
Coxkparmienue anredpandeckux apooeit. [Ipusenenne anredbpandeckux apobdeit k
oOmiemMy 3HaMeHaTteno. J[ecTBus ¢ anredpandecKuMu ApoOSIMH: CIIOKEHHE,
BBIYMTAHNUE, YMHOKEHHUE, ICTICHNE, BO3BEIICHHUE B CTEIICHbD.

[IpeoOpazoBaHue BbIpaXKEHUH, COAEPIKAIUX 3HAK MOTYJIS.

KBagpaTHbie kopHU

ApudmeTrnueckuii KBaipaTHbIN KopeHb. [IpeoOpazoBanue BhIpaKeHUH,
COJZIEpIKAIIMX KBAJPATHbIE KOPHU: YMHOKEHUE, ACICHUE, BRIHECEHUE MHOKUTENS U3~
MO/ 3HaKa KOPHs, BHECEHUE MHOYKUTEIIA MOJ] 3HAK KOPHS.

YpaBHEHUS U HEPABEHCTBA

PasenctBa

YucioBoe paBeHCTBO. CBOMCTBA YUCIIOBBIX PaBEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHuUs

[lonaTre ypaBHEHUS U KOPHS ypaBHeHUs. [IpencraBiieHre 0 paBHOCHIBHOCTH
ypaBHeHuil. O0acTh onpeiesieHust ypaBHEHUs (00J1acTh AOMYCTUMBIX 3HAUCHUH
IEPEMEHHOM).

JInHelHOE ypaBHEHHE U €TO KOPHU

Pemenune nuHenHbIX ypaBHEHUN. JINHEHHOE YPABHEHHE C TAPAMETPOM.
KosruecTBo KOpHEN JINHEMHOTO ypaBHEHHUs. Penenne TMHENHbIX YPaBHEHUN C
IIapaMeTPOM.

KBagpaTHoe ypaBHEHUE U €r0 KOPHU

KBanparneie ypaBuenus. Henonnble kBagpaTHble ypaBHEHUS. JJUCKPUMUHAHT
KBaJIpaTHOro ypaBHeHUs. Dopmyiia KOpHEH KBaJpaTHOIO YpaBHEHUs. Teopema
Buera. Teopema, obpatHas teopeme Buera. Pemenue kBagpaTHbIX
ypaBHEHU I :MCIIOIb30BaHUE (DOPMYJIBI JIJIs1 HAXOXKJACHHS KOPHEH, TpapuuecKuii MeTo 1
pelleHus, pa3yioKeHne Ha MHOXKHUTEIH, ToA00p KOPHEH ¢ UCTIOJIb30BaHUEM TEOPEMBbL
Buera. KonnyecTBo KOpHEH KBaIpaTHOTO YPaBHEHHS B 3aBUCHUMOCTH OT €TI0
OVMCKpUMUHAHTA. bUKBagpaTHpIE ypaBHEHUSA. Y PAaBHEHUS, CBOJAUMBIE K JINHEMHBIM U
KBaJpaTHeIM. KBajipaTHbIE ypaBHEHHS C TapaMETPOM.

HpoOHOo-panimoHaIbHbIE YPAaBHEHUS

Pemenue npocreimmx 1poOHO-TUHEUHBIX YpaBHEeHUN. Pemenue npo6Ho-
PalMOHAIBHBIX YPABHEHUM.

Mertoabl pelieHrs ypaBHEHUN: METO/Ibl PABHOCHIIBHBIX MPE0Opa30BaHUiA,
METOJI 3aMEHBI IEpEMEHHOM, rpaduyeckuii MeTos. Vcnons30Banme CBOWCTB
GyHKINNA IPU PEIIEHUN YPaBHEHUM.

I[Tpocreiinye uppanyvoOHaIbHbIE YpaBHEHUS Buga F) = a’ \/f (x)= \/g (x) :

n_
VpaBHenus Buga X =2 YpaBHeHHs B LEIbIX YUCIaX.
CucreMbl ypaBHEHUN



YpaBHeHUE ¢ IBYyMs IEPEMEHHBIMU. JINHEMTHOE YpaBHEHUE C IBYMSI
nepemMeHHbIMU. [IpsiMast kak rpaduyeckas MHTEpIpETaltsl JUHEHHOTO YPAaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

[TonsAaTHE cucTembl ypaBHEHUH. PellieHne cCucTeMbl ypaBHEHUN.

Mertoapbl pelieHns] CUCTEM JIMHEUHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
rpaduueckuii METOJl, METO]I CJIOKEHHUS, METO/ TIOJICTAHOBKHU.

CucteMbl TMHENHBIX YPABHEHH C TApaMETPOM.

Hepasencrtsa

Uucnossie HepaBeHcTBa. CBOMCTBA YMCIOBBIX HepaBeHCTB. [IpoBepka
CIPABEAJIMBOCTH HEPABEHCTB IPU 33JJaHHBIX 3HAYEHHSIX TEPEMEHHBIX.

Hepasenctso ¢ nepeMenHoii. CTporue u HecTporue HepaBeHcTBa. O01acTh
OTpe/ieNIeHUs] HepaBeHCTBa (00J1aCTh OMYCTUMBIX 3HAYEHHUH MTEPEMEHHOM ).

Pemenne TMHENHBIX HEPABEHCTB.

KBampaTHOEe HEpaBEHCTBO U €ro penieHus. Pelienne kBaapaTHbIX HEPABEHCTB:
UCIIOJIb30BaHUE CBOMCTB U IpauKa KBaJApaTUUHON (PYHKIIMH, METO]l UHTEPBAJIOB.
3anuce peleHus KBaApaTHOrO HEPaBEHCTBA.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX HEPABEHCTB METO10M UHTEPBAJIOB.

CucreMbl HEpaBEHCTB

CucreMbl HEpaBEHCTB € OJIHOM ITepeEMEHHOM. PelleHne cucteM HEpaBeHCTB €
OJIHOM NIEPEMEHHOM: TMHEHHBIX, KBaJApaTHhIX. 300pakeHne pereHus: CUCTEMBI
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3aNIUCh PELIEHUs CUCTEMbI HEPABEHCTB.

OyHKIHAH

[lonsiTue pyHKUMUU

JlekapTOBBI KOOPAMHATHI HA IIIIOCKOCTU. POPMHUPOBAHUE MTPEACTABICHUN O
METaIpPeAMETHOM MOHATUHU «KOOpAUHATHDY. CriocoObl 3aaHus (yHKIIHIA:
aHAIMTUYECKUH, rpaduyeckuid, Tabnuunblil. ['papuk Gynkuuu. [Ipumepsl pyHkui,
MIOJIy4a€MBbIX B IIPOLIECCE UCCIEAOBAHUS PA3IMUHBIX PEATBHBIX IPOLECCOB U
penieHus 3a1a4. 3HaueHue PyHKIuu B Touke. CBoicTBa QyHKIMIL: 001aCTh
OIPEENICHNS], MHOYKECTBO 3HAaYEHUH, HYJIU, IPOMEXYTKH 3HAKOIOCTOSHCTBA,
YETHOCTH/HEUETHOCTh, MPOMEXYTKH BO3pACTaHUs U yObIBaHUS, HAUOOJIbIIIEE U
HauMeHbIee 3HaueHus. VccnenmoBanre GyHKIMM 10 €€ rpaduKy.

[Ipencrabienue 06 acHMITOTAX.

HenpepsiBHocTh pyHkumu. Kycouno 3agansabie GyHKIMH.

JIuneitnas GpyHKUIMS

CaoiicTBa 1 rpaduK TUHEHHON PYHKIMHU. YTI0BON KOIPPUIUEHT IPSIMOM.
Pacnonoxenue rpadurika TMHEHHONW QYHKIIMU B 3aBUCUMOCTH OT €€ YIJIOBOTO
kod(dunmrenTa u ceodoaHoro wieHa. Haxoxnenue kodgphuiineHToB TMHEHHON
(GYHKUIMHU 110 33JJaHHBIM YCIOBHUSM: ITPOXO0KJICHUE MPSMOM uepe3 B TOUKH C
3aJIaHHBIMU KOOpPJIMHATAMU, TPOXOKIECHUE IPSIMON uepe3 JaHHYI0 TOUKY U
MapaJyIeIbHON JaHHOU MPSIMOM.

KBagparnunas QyHkims

CsoiictBa u rpaduk kBagparuuHoi ¢pyHkiuu (mapadomna). [loctpoenue
rpaduka KkBaApaTUIHOW PYHKIMHU 10 TouKaM. Haxoxaenue Hyel KBaapaTUIHOM
(GYHKIIMHM, MHOXKECTBA 3HAUYEHUH, TPOMEKYTKOB 3HAKOIOCTOSIHCTBA, TPOMEKYTKOB
MOHOTOHHOCTH.

OGpaTHas NponopIHMOHATBLHOCTh



K k
o y =— = —
CaoiicTBa pyHKIIMU =~ X Y= ['unepOomna.
I'paduxu pynxuuii. IIpeobpazopanue rpapuka pyukun Y = T () g
nocTpoenus rpagukos GyHkimi Buga Y = af (kx+b)+c,

rpa(bHKH(byHKHHﬁ y +X+b’ y:\/;’YZQ/;, y:|X|_

[TocnenoBaTenbHOCTU U IPOTPECCHU

Hucnosas mocnenoBarenbHOCTh. [[puMepbl YMCIIOBBIX MOCIEI0BATEIbHOCTEN.
beckoHeuHbIe TOCIeI0BATENPHOCTH. ApudMETHIECKAsI MPOTPECCHUS U €€ CBOMCTRA.
["'eomeTpudeckas mporpeccusi. @opmyiia 001Iero 4jaeHa ¥ CYMMBI N IEPBHIX YJICHOB
apu(MeTnyecKoi U reoMeTpuuecKoil mporpeccuid. Cxoasmiasicsi reoMeTpuaecKast
MIPOTrpeECCHs.

Pemenne TekcTOBBIX 33124

3amauu Ha Bce apupMETHYECKUEe JEHCTBUS

Pemenne TekcToBBIX 3a1a4 apudMeTHIecKUM criocodboM. Mcronb3zoBanue
Ta0JINII, CXEM, UEPTEXKEH, IPYTUX CPEJCTB MPEACTABICHUS JIAHHBIX MPU PEIICHUN
3a7a4u.

3aiauu Ha IBW>KEHHE, pa00Ty U MOKYIIKU

AHanu3 BO3MOXKHBIX CUTyaIlui B3aMHOTO PACIIONIOXKEHUSI 00BEKTOB MPHU UX
JIBUYKEHUHU, COOTHOIICHHSI 00BEMOB BBITIOJIHAEMBIX Pa0OT MPU COBMECTHOM padoTe.

3aJa4u Ha 4acTH, JOJIU, TPOLECHTHI

Pemenune 3a1au Ha HAX0XKACHNE YACTH YMCJIA U YKCIIA 110 €r0 YacTh. Pemenue
3a7a4 Ha MPOUEHTHI U 10u. [[puMeHeHune nponopuuii Npu peeHny 3a1ay.

Jlormueckue 3anaun

Pemienue nornyeckux 3agad. Pemenue soruueckux 3aaay ¢ moMoIibio rpados,
Ta0JIuII.

OcHOBHBIE METOJIBI PEIICHUS] TEKCTOBBIX 3a/1a4: apu(METUUECKUN,
anredpanueckuii, mepedop BapuaHToB. [lepBuuHbIE IPeICTaBICHUS O IPYTUX
METO/IaX pelieHus 3a1a4 (reoMeTpuIecKre U rpaduuecKkue METOIbI).

Cnyqaitabie COOBITHS

CrnydaiiHbple ONbITHI (SKCTIEPUMEHTHI ), JIEMEHTAPHBIC CITydailHble COOBITHUS
(ucxonpl). BepositHoCTH AnemMeHTapHBIX COOBITHI. COOBITHS B CITy9aiiHBIX
HKCIIEPUMEHTAaX M OJaronpusTCTBYIONINE JIEMEHTapHbIe COObITHS. BeposaTHocTn
Cly4alHbIX COOBITHUNA. ONBITH C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.
Knaccuueckue BEpOSITHOCTHBIE OTBITHI C UCTIOJIb30BAHUEM MOHET, KYOUKOB.
[IpencraBnenue coObITHIA ¢ TOMOILBIO AUarpamm dinepa. [IpoTuBononoxHbIE
coOBbITHSI, 00BEAUHEHUE U TIepeceueHre coObITri. [IpaBuio cnoxxeHus
BeposiTHOcTel. Ciyuaiinbiii BeIOOD. [IpencrapieHue sKcrepuMeHTa B BUE I€peBa.
He3aBucumeble coObITHS. Y MHOXKEHUE BEPOSITHOCTEW HE3aBUCUMBIX COOBITUH.
[TocnenoBaTenbHbIE HE3ABUCUMBIE UCTIBITaHU. [IpeacTaBienrne 0 HE3aBUCUMBIX
COOBITHSIX B )KU3HHU.

DneMeHThl KOMOMHATOPUKH

[IpaBuno ymMHOXKEHHUS, TIEpeCTaHOBKH, (pakTopuan yucia. CoueTaHusl U YUCIIO
coueranuii. @opmyina uucia couetanuit. Tpeyronpuuk [lackans. OnbITH ¢ OOIBITUM
YUCJIOM PaBHOBO3MOYKHBIX AJIEMEHTAPHBIX COOBITHI. BhI4rciieHre BeposSTHOCTEH B



OTbITaX C MPUMEHEHUEM KOMOMHATOpHBIX hopmyd. Mcnbitanus bepaymm. Yenex u
Heyaava. BeposTHOCTH cOOBITHI B cepuu UcCTibITaHui bepHyu.

City4aiiHble BETMYUHBI

3HAKOMCTBO CO CIIy4ailHbIMU BEJIMYMHAMH Ha IPUMEPAX KOHEUHBIX
JMCKPETHBIX CITy4allHBIX BeJIMUMH. Pacnipenenenue BeposiTHoCTEN. MaTtemaTuyeckoe
oxxunanue. CpolicTBa MareMaTuueckoro oxugaanus. [lonstre o 3akoHe OONbIINUX
yucen. 3mepenue BepositHocTei. [IpuMeHeHre 3akoHa OOBIINX YHCEI B
COLIMOJIOTUH, CTPAXOBAaHUH, B 3JpaBOOXPaHEHHUH, 00ecTieYeHNH Oe30MacHOCTH
HACEJICHUSI B YPE3BbIYANHBIX CUTYAIUSX.

Uctopust mateMatuku

Bo3HuKHOBEHHE MaTEMAaTUKU KaK HayKH, 3Tambl €€ pa3BuTUs. OCHOBHBIE
paszesibl MaTeMaTuKy. Brinaronmecs MaTeMaTUKU U UX BKJIAJl B Pa3BUTHE HAYKHU.

beckOHEYHOCTh MHOKECTBA IPOCTBIX YKUceN. Uucna u JJIMHBI OTPE3KOB.
Pannonansubie yucna. [lorpeOHOCTh B MppanmoHansHbix ynciax. [llkomna [Tudaropa

3apoxaenue anreOpsl B Henpax apudmeruxu. An-Xopesmu. Poxaenue
oykBeHHoM cumBoukH. [1. depma, @. Buer, P. [lekapt. Uctopus Bompoca o
HaXOXJeHUU (HOpMyJ KOpHEH anreOpandecKkux YpaBHEHUM CTENeHEe!, OOIbIITNX
yetbipex. H. Tapranes, . Kapnano, H.X. AGens, 3. ['anya.

ITosiBIeHMEe MeTO1a KOOPAMHAT, ITO3BOJISIOLIErO IEPEBOAUTH T€OMETPUIECKUE
00BbeKTHI Ha s3bIK anreopsl. [losBnenue rpadgukoB dynkauii. P. Jlekapr, I1. ®epma.
[IpuMephl pa3nTuYHBIX CUCTEM KOOPAUHAT.

3anauva Jleonapao ITuzanckoro (duboHayum) o kpoiaukax, yncia GuboHaYuH.
3agada 0 maxMaTHOM Jocke. CXOAMMOCTh T€OMETPUYECKON IPOTPECCUH.

HcToku Teopun BEPOSITHOCTER: CTPAXOBOE JIEII0, a3apTHbIE Urpsl. I1. depma,
b.ITackains, A. bepuymm, A.H.Konmoropos.

Ot 3emnenenus k reomerpun. [ludarop u ero mkona. @anec, Apxumes.
[InaTton u Apucrorens. [locTpoeHre npaBUIbHBIX MHOTOYTOJBHUKOB. TpucceKius
yria. KBanpatypa kpyra. Y aBoenue kyoa. Mcropus uncna m. 30J10TOo€ ceueHue.
«Hauvama» EBkmuna. JI Diinep, H.M.JIo6aueBckuii. UcTopus msToro mocryara.

I'eomeTpus u ucKyccTBO. ['eoMeTprUecKre 3aKOHOMEPHOCTH OKPYKAIOILErO
MHUpa.

ActpoHoMus u reometpus. UTo U Kak y3HaIu AHakcarop, Oparochex u
Apuctapx o pazmepax Jlynsl, 3emnu u Connua. Paccrosaus ot 3emnu 10 JIyHsl u
Counnua. M3mepenne pacctosaaust ot 3emin 10 Mapca.

Ponp poccuiickux y4eHbIx B pazBuTuu MmateMartuku: JI. Dinep. H. .
Jlo6auerckuii, [1.JI.UeoOnmmes, C. Kopanesckas, A.H. KonmMoropos.

Maremaruka B pa3sutuu Poccun: Iletp I, mikona maremaTuyeckux u
HaBHUTrallKUX HayK, pazButue poccuiickoro ¢giora, A.H. KppsutoB. Kocmuueckas
nporpamma 1 M.B. Kenpi.

Ilnanupyembie pe3yJbTAThI OCBOCHUS Y4€0OHOI0 NpeaMera
JIMYHOCTHBIE PE3VJIBTATHI



JIMYHOCTHBIE PE3yIbTAThl OCBOEHUS IPOrPaMMbl y4eOHOT O Kypca «Anredpa»
XapaKTEepPU3YHOTCSL:

1) naTproTHYECcKOe BOCIIUTAHUE:

IPOSIBJICHUEM MHTEpECA K MPOILLIOMY U HACTOSAILIEMY POCCUHCKON
MaTEMaTHKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSAM POCCUNCKUX MaTEMAaTUKOB
Y POCCUICKOM MaTeMaTHU4eCKOM IIKOJIbl, K UCIIOJIB30BAHUIO ATUX JOCTHKEHUN B
JIpYTUX HayKax U MPUKIAJAHBIX cepax;

2) TpaXKTaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpaskJJaHuHA U pealn3allii ero
IpaB, MPEICTABICHUEM O MATEMATUYECKUX OCHOBAX (D)YHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYP, SIBJICHUM, TIPOLEAYpP IPAXKIAHCKOTO 00IIeCTBa (HalpuMep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K 00CYXICHUIO STHYECKUX MPOOIIeM, CBI3aHHBIX C
MPAKTHUECKUM MTPUMEHEHHEM JOCTHKEHHUIM HAyKH, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-ITUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTIO;

3) TpyAOBOE BOCIIUTAHUE!

YCTaHOBKOM Ha aKTMBHOE yYacCTHE B PEIICHUN IPAKTHUECKUX 3a]a4
MaTeMaTUYECKOI HAaNpaBJIE€HHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMaTHUECKOIO
oOpa3oBaHMsI Ha IPOTSHKEHUH BCEW XKU3HU JIJIs1 YCIIEITHON POo(eCcCUOHaTBbHON
JESTEIIbHOCTH U Pa3BUTUEM HEOOXOAUMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAUBHUIyaIbHON TPACKTOPUHU 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3CTeTUYECKOE BOCIIUTAHHUE:

CIOCOOHOCTBIO K SMOLMOHAIIBHOMY M 3CTETUYECKOMY BOCIPUSITHIO
MaTeMaTHYECKUX 0OBEKTOB, 33/1a4, PEIICHUH, pACCYKICHHI, YMEHHUIO BUIETh
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) IEHHOCTH HAyYHOT'O MO3HAHUSL:

OpHUEHTAIMEN B JESATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4HbIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKU KaK Cepbl UeTOBEUECKOM
JeSITEIbHOCTH, ITAOB €€ pa3BUTHUS U 3HAUMMOCTH ISl pa3BUTHS LUBUIIN3ALUH,
OBJIQZICHUEM SI3IKOM MaTEMaTHKU U MAaTEMaTUUYECKOU KyJIbTYpOH KaKk CPEICTBOM
NO3HAHMS MHUpPA, OBJIAICHHEM IIPOCTENIIMMHU HaBbIKaMH MCCIIEI0BATENbCKON
JeSITEIbHOCTH;

6) ¢us3nueckoe BocnuTanue, GOPMUPOBAHKUE KYJIbTYPHI 3I0POBbSI U
HMOIIMOHAIILHOTO OJIaronoayYus:

TOTOBHOCTBIO MIPUMEHITh MaTEeMaTHYECKUE 3HAHKS B HHTEPECaX CBOETO
3JI0pPOBbsI, BEJICHUSI 3JJ0POBOT0 00pa3a *U3HHU (310pOBOE MUTAHUE,
cOamaHCHpPOBAHHBINA PEKUM 3aHATUHN U OTABIXA, PEeTyIspHas Gu3ndeckas
aKTUBHOCTH), CHOOPMHUPOBAHHOCTHIO HaBbIKa peieKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) SKOJIOTMYECKOE BOCIIUTAHUE:

OpHUEHTAIMel Ha MPUMEHEHUE MaTeMaTUIECKUX 3HAHUN I PEIlIeHuUs 3a]1a4 B
00J1acTH COXPAHHOCTH OKPY>KaIoIEeH cpeibl, IIIaHUPOBAHUS MTOCTYIIKOB M OLEHKU UX
BO3MO>KHBIX MTOCIIEJICTBUM JJIsl OKPY>KaIOIIEN cpefibl, 0CO3HAHUEM III00aTbHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJieM U MMyTell UX pelIeHHUs;

8) amanTarys K M3MEHSIOIUMCS YCIOBHSIM COITMAIBHON M IPUPOJTHOMN CPEIbL:



TOTOBHOCTBIO K JICCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIIEHUIO
YPOBHSI CBOE€HM KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAESITEIIbHOCTh, B TOM YKCIIE
YMEHUE YUUTHCA Yy APYTUX JIOAEH, MpUOOpeTaTh B COBMECTHOM AESTEIBHOCTA HOBBIE
3HAHMS, HABBIKK ¥ KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEO0OXOIUMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHHI, B TOM YHCIIE
bopMyaMpOBaTh UJIEU, TOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUAX, B TOM YUCIIE
paHee HEeM3BECTHBIX, 0CO3HABATH ACPHUIIUTH COOCTBEHHBIX 3HAHHM U
KOMITETEHTHOCTEH, TNITAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATD
CTPECCOBYIO CUTYAITHIO KaK BBI30B, TPEOYIOMINUN KOHTPMED, KOPPEKTUPOBATh
MPUHUMAEMBbIC PEIICHUS U ACUCTBUS, (POPMYIMPOBATH U OTICHUBATH PUCKU U
NOCIEeACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3VJIBTATHI

[To3HaBaTenbHbIE YHUBEPCAJIbHBIE YUE€OHBIE IEHCTBUS

bazoBele nornueckue AEUCTBUS:

BBISIBIISITh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC TPU3HAKH MAaTEMaTHUYECKUX
O0OBEKTOB, MOHATUHN, OTHOIICHUN MEX]Ty MOHIATHSIMU, (OPMYJIHUPOBATH ONIPEICTICHUS
MOHSTUH, YCTAHABIIMBATH CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUU, OCHOBAHUS JJIs
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

BOCIIPUHUMATh, POPMYITHPOBATH U MTPEOOPA30BHIBATH CYKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIATh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTHBOPCUHS B
dakTax, TaHHBIX, HAOTIOEHUAX U YTBEPKIACHUAX, IPEIaraTh KpUTESPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIA;

JIeNaTh BBIBOJIBI C MCIIOIH30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

pa3z0OupaTh J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUH (TPSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEILHO HECIIOKHBIC I0KA3aTeIbCTBA
MaTeMaTU4YeCKuX (haKTOB, BHICTPAUBATh apTyMEHTAIUIO, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS;

BBIOMPATH CIIOCO0 perieHus yaeOHoM 3a1auu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEIICHHUS, BHIOMPATh HaU00JIee MOAXOASAIINMN C YIETOM CaMOCTOSITEIIHHO
BBIJICIICHHBIX KPUTEPHUCB).

basoBrle nccnenoBaTenbCcKue NeUCTBUA:

HCITOJIH30BaTh BOIIPOCHI KaK MCCIICOBATEICKU HHCTPYMEHT TTO3HAHMSI,
(bopMyaMpoBaTh BOMPOCHI, (PUKCUPYIOLIKE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSTENILHO YCTaHABIIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH THITOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUC;

IIPOBOIUTH IO CAMOCTOSTEIIFHO COCTaBICHHOMY TUTAaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOIBIIIOE UCCEAOBAHNE 110 YCTAHOBICHUIO 0COOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSTENLHO (POPMYITHPOBATH 0OOOITICHUS ¥ BBIBOJIBI TI0 PE3YJIbTaTaM
MIPOBENEHHOTO HAOIIOICHUS, UCCIIEIOBAHNUS, OIIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BHIJIBUTAThH
TIPEAIOJIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.



Pabora ¢ undopmarnuei:

BBISIBJISITh HEJJOCTATOYHOCTD U M30BITOYHOCTh MH(OPMALINH, TAHHBIX,
HEOOXOJAUMBIX JJIsl PEIICHUS 3aa4H;

BBIOMpATH, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATD
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (popmy npeacTaBiaeHUss HHGOPMAIMU U WILTIOCTPUPOBATH peliacMble
3aauM CXeMaMH, JuarpaMmmamMu, MHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAAEKHOCTh MH(OPMALIUY TIO KPUTEPUSIM, TTPEITIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpPCATbHBIC YUEOHbIE IEHCTBUS:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HeasIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MMOSCHEHUS 110 X0y PEIICHUS 3a1auH,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0Zi€ 00CYX/I€HHUS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYkAaeMON TEMBI,
po0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UJEH, HALICJICHHbIE HA IOUCK PEIICHHUS,
COIIOCTABIIATH CBOU CYKJEHUS C CYKJICHUAMM IPYTUX YYaCTHUKOB JUAJOra,
oOHapyXKMBaTh pa3IU4Me U CXOACTBO MO3UIIMHA, B KOPPEKTHOH Popme
(bopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS;

MPEACTABIIATH PE3YJIbTAThl PEIICHUS 33]a4H, SKCIIEPUMEHTA, UCCIIET0BAHMS,
IIPOEKTa, CAMOCTOSITENILHO BBIOUPATH (POPMAT BBICTYIIEHUS C YYETOM 33724
NPE3EHTAlUN U OCOOEHHOCTEN ayUTOpUN;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON Y MHIUBHUIYaTbHOU
paboTHI MPHU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATh LEIb COBMECTHOU JAEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboThl, paclpeAesisiTh BUAbI padOT, 10TOBAPUBATHCS, 0OCYKIATh
MIPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBATh B IPyNMOBBIX opMax pabOThl (00Cy ACHUS, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U APYTHE), BHITOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH
CBOM JIEUCTBUS C IPYTHMH YIE€HAMU KOMaH/bl, OLIEHUBATh KAYE€CTBO CBOEIO BKJIA/a B
OOIIMI MPOIYKT MO KPUTEPUSAM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU
B3aMMO/ICHCTBUS.

PerynartuBHble yHUBEpCalbHbIE YU€OHbIE NEUCTBUS

Camoopranuzanusi:

CaMOCTOSTENIbHO COCTaBIIATH IJIaH, AITOPUTM PELICHUS 3aa4u (MU €ro
4acTh), BBIOMPATh CIIOCOO pELIEHUs ¢ YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apIyMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOIIMOHAJIHBIN MHTEIIEKT:

BJIA/IETh CIIOCOOAMM CaMOMPOBEPKHU, CAMOKOHTPOJIA MpoLiecca U pe3yJibraTa
pELIeHNs] MaTEMaTUYECKOM 3a7auH;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELIEHUH 33]a4H,
BHOCHUTb KOPPEKTHBBI B JAESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBUE PE3YNbTaTa AEATECIbHOCTH IOCTABIEHHON LEIU U
YCIIOBUSIM, OOBSICHATh IPUYUHBI JOCTUXKEHUS UM HEAOCTUKEHUS LIETH, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3VYJIBTATEI

K xoniry o0y4yeHus B 8 kiacce 00y4aromuicst MOIyYuT CIeIyIOue
MIPEAMETHBIE PE3YIIBTATHI:

Hucna v BBIYUCIEHUS

Hcnonp30BaTh HaYaIbHbBIE ITPEACTABICHUS O MHOKECTBE JE€HCTBUTEIIBHBIX
yucen ISl CPABHEHUS, OKPYIJICHHS M BBIYMCIEHUH, H300pa)xaTh I1eHCTBUTEIbHbBIC
YHCIIa TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[TpuMeHsTh NOHATHE ApUPMETUUECKOTO KBAJPATHOTO KOPHS, HAXOAUTh
KBaJIPaTHbIE KOPHH, UCIIONIb3Ys IPU HEOOXOAUMOCTH KaJIbKYJISTOP, BBIIOJIHATh
npeoOpa3oBaHus BEIPAKECHHH, COIEPIKAINX KBaIpaTHbIE KOPHU, UCTIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBath 3amucu OOJBIIUX U MAJIBIX YUCET C IIOMOIIBIO JECATUYHBIX
npobeit u creneHeit uucia 10.

AnreOpandecKkue BhIPaKEHUS

[IprMEHSTh MOHATHE CTENIEHU C LETIbIM ITOKa3aTEIEM, BBITIOIHATh
peoOpa3oBaHus BIPAXKEHU, COEPKAIUX CTENIEHH C LEIbIM OKA3aTEIIEM.

BBINONHATE TOXKIAECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBLHBIX BEIPAKEHHU Ha
OCHOBE IMMPaBUJI ACHCTBUI HaJ MHOTOYIECHAMH U alIreOpandyecKUMu ApoOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKHUTEIIN.

[IpumeHsTh IpeoOpa30BaHUsl BRIPAKEHUHN JJIs PEIICHMS pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHEHUS U HEPABEHCTBA

Pemats iHEiHBIE, KBaIpaTHBIC YPABHEHUS U pAllMOHAIBHBIC YPABHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPABHEHHU C IByMS IEPEMEHHBIMHU.

[IpoBOANTE MTPOCTENUIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPaBHEHHMH, B
TOM YHCIIE C TPUMEHEHHEM TpaduuecKuX MpeIcTaBlieHnil (yCTaHABINBATh, UMEET JIn
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELIECHHUS, €CIIU UMEET, TO CKOJIBKO, U MIPOYEE).

[TepexoauTs OT cTOBECHOM (OPMYIMPOBKH 3a7a4u K €€ anredbpandeckoin
MOJIEJIH C TIOMOIIIbIO COCTABJICHHS] YPABHEHUS UM CUCTEMbI YPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3yNbTarT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPAaBHEHMS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh TpaPpUUIECKYIO
WJUTKOCTPALAI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

OyHKIUHU

[ToHumaTh U UCMOIL30BaTh (DYHKIIMOHATIBHBIE TTIOHSATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUSs), ONIPEACIIATh 3HAaUCHUE (PYHKIIUHU 110 3HAYEHUIO
apryMeHTa, ONpeIeNIATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.

Ctpoutsh rpaduku dJIeMEHTApHBIX (YYHKIIUIA BUIA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCHIBATH CBONCTBA YHCIOBO}
bynakuu 1o e€ rpaduky.

K koHIy 00y4enus B 9 kiacce 00y4aromuics MoJIyduT CIETYIOINe
MpPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYUCIICHUSA



CpaBHMBATh U YNOPSA0UYMBATH PAlUOHATIBHBIE U UPPALlMOHAIBHBIEC YUCIIA.

BoinonsaTs apudmeTrnueckue AeMCTBUS C palluOHATIBLHBIMU YUCIaMU, COYETast
YCTHBIE U MMCbMEHHbIE TPUEMBI, BBITIOJIHATH BIYMCICHUS C UpPAMOHATBHBIMU
YUCIIAMH.

Haxonuth 3HaU€HMsI CTETIEHEH ¢ LIeTBIMU MOKa3aTeIsIMU U KOPHEH, BHIYUCIIATh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMH.

OKpyTasTh AEHCTBUTEIBHBIE YNCIIA, BBITOIHATh IPUKUAKY pe3yJbTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHEHUS 1 HEPABEHCTBA

Pewate nuHeiHbIE U KBaJApPAaTHBIE YPABHEHHUS], YPABHEHUS, CBOSIINECS K HUM,
pocTerIne APOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemars cucteMsl AByX JIMHEMHBIX YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU U
CUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

PemaTe TekcTOBBIE 3a/1a4K AIreOpanyecKUM CIIOCOOOM € MOMOIIIbIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

[IpoBOaWTE MpOCTENIINE NCCIAEA0OBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B
TOM YHUCJIE C IPUMEHEHUEM TpaduuecKUX IpeICTaBlIeHUN (yCTaHABIMBAaTh, UMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUM PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U MIpOoYee).

Pemath nuHeiiHbIE HEPABEHCTBA, KBAIpATHBIE HEPABEHCTBA, U300paKaTh
pelIeHre HEPABEHCTB Ha YHUCIOBOM MPSMOM, 3alUChIBATh PEIICHHUE C TOMOIIBIO
CHUMBOJIOB.

PemaTe cucTteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIUE
KBa/IpaTHOE HEPABEHCTBO, U300paXaTh pEIEHUE CUCTEMbI HEPABEHCTB HA YHCIOBOU
NPSIMOiA, 3aITUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLICHUN PA3IUYHBIX 3a/a4.

DOyHKIUH

Pacnio3naBaTh QyHKIIMHM U3YyYeHHBIX BUIOB. [[0Ka3pIBaTh CXeMaTUUECKU
pPacroioKeHNe Ha KOOPAMHATHOM MII0CKOCTH rpadukoB QyHkIui Buga: y = kx, y =
kx +b,y=k/x,y=ax2 + bx + ¢, y =x3, y = VX, y = x|, B 3aBHCHMOCTH OT 3Ha4CHHil
K03 PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTts u n300paxaTh cCXeMaTuueCK rpaduK KBapaTUUHbBIX (PYHKITUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUI 10 UX rpaduKam.

Pacno3naBaTh KBaJipaTUUHYI0 QYHKIHUIO O (hopMyJie, IPUBOIUTH TPUMEPDI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

YuciioBble NOCIEA0BATEIbHOCTH U POIPECCUU

Pacnio3naBaTh apu(p)METHUECKYIO U TEOMETPUUECKYIO TPOTPECCUU MPU PA3HBIX
crnoco0ax 3aJaHusl.

BbINONHATE BRIUKMCIEHUS C UCIIOJIb30BaHUEM (HOPMYII N-TO YieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N3006paxaTh 4IeHbl NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHON
IJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMU NIOCIIEOBATENBHOCTSIMH, B TOM
YHClIe 33]]a41 U3 PeasbHOM KU3HHU (C UCIIOJIb30BAHUEM KaJIbKYJISITOPa, HU(POBBIX
TEXHOJIOTHIA)



TemaTuueckoe IIJIaHUPOBAHUC

8 KJIIACC
No HaumenoBanue pasnennos u
KonTposibHbIe
/T TEM MPOrpaMMBbI Bcero
paboThI
Hucna v BBIYUCIICHHUS.
1 15
KBangpaTHbeie KOpHU
9 Yucna v BEIYUCIICHUS. 7
CremneHb ¢ LETbIM MMOKa3aTeNeM
Anrebpandeckue
3 BbIpaxkeHus. KBanpatHblii 5 1
TPEXWIECH
AnreOpanueckue
4 BbIpaKEeHUsI. AnreOpanyeckast 15 1
Jpo0b
YpaBHEHUS 1 HEPABEHCTBA.
5 15 1
KBagpaTHble ypaBHEHUS
YpaBHEHUS 1 HEPABEHCTBA.
6 . 13
CucreMbl ypaBHEHUN
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1
HepaBencrsa
8 OyHkuuu. OCHOBHBIE 5
MOHSATHUS
Oynkuuu. Yncnobie
9 9
byHKIIUN
10 [ToBTOpeHue u 0600IIeHNE 6 1
OBILIEE KOJIMYECTBO YACOB IIO 102 5

I[TPOI PAMME




9 KIIACC

/11

Ne

Haumenosau
W€ pa3aeIOB U TEM
POrpaMMBbl

Yucna n
BBIYMCJICHUS.
JlencTBUTENBHBIC
qyycia

KonnuecTBO Yacos

Bcer

KonTponbsu
bIe pabOTHI

[IpakTrueck
ue paboThl

YpaBHeHUs
Y HEPABEHCTBA.
YpaBHeHus ¢
OJHOM
IIEPEMEHHOU

14

YpaBHEeHUs
Y HEPABEHCTBA.
Cucremsbl
YpaBHEHUM

14

YpaBHeHUs
Y HEPABEHCTBA.
Hepasencta

OyHKIUA

16

16

Yucioswle
IOCJIeJOBATEJIHLHOC
TH

[loBTOpEHME,
00001IeHne,
cUCTEeMaTU3als
3HaAHUU

OBLLIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

15

18

102
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