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MOACHUTEJIBHASA 3AIIMCKA

[TogrotoBka k OI'D mo maremaTuke OOECHEYMBAET pa3BUTUE YMEHHUS
HaAOI01aTh, CPAaBHUBAaTh, HAXOAMTh 3aKOHOMEPHOCTHU, TpeOyeT KPUTUYHOCTH
MBILIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JIEUCTBUS U
BBIBOJBI, (popMmynnpoBaTh yTBepkaeHus. OcBoeHue (axyIbTaTUBHOTO Kypca
o0ecrieurBaeT pa3BUTHE JIOTUYECKOTO  MBIIUICHUS  OOyYaromMXCs:  OHH
UCIOJIB3YIOT JEAYKTUBHbIE W MHIYKTHUBHBIE pacCyKIeHHs, o0O0oOIeHne WU
KOHKpeTHU3aluio, abcTtparupoBaHue M aHajgoruto. OOyueHue mpenrosaraer
3HAYUTENIBHBIN O0BEM CAMOCTOSITEILHON NESITEILHOCTH O0YYaIOIIMUXCsl, TOITOMY
CaMOCTOSITEJIbHOE PpEIICHHE 3a7ad SBJSIETCS pPEAIM3alUed JIeATEIIbHOCTHOTO
MPUHITUIIA O0YICHHS.

B cTtpykType nporpammsl ¢akyJiIbTaTUBHOTO Kypca JUlsi OCHOBHOTO OOILEro
0o0pa30BaHHsl OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METOUYECKUE JIMHHUM:
«Yncna ¥ BBIYUCICHUSA», «ANreOpandeckue BBIPAKCHUS», «YPaBHEHHUS H
HEpPABEHCTBa», «PyHKIMNW», «I'eomeTpusi».

Copnepxkanne nuHUM «UYucila W BBIYMCICHUS» CIIYXKUT OCHOBOM A
JaNbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS MOJIH30BATHCS AITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YHMCIIE Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMsI
CBSA3aHO C palMOHAIBHBIMM M HUpPpPALMOHAIBHBIMU YHCIAMH, (HOPMHUPOBAHUEM
NPEACTABICHUA O JEHCTBUTEIBLHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOU
JUHUH OTHECEHO K CpeTHEMY 00I11ieMy 00pa30BaHHUIo.

CopnepxaHue AByX aJireOpandecKkux JIMHUN — « AIreOpandeckue BbIPaKEHUS
U «YpaBHEHUs] U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHIO Y OOYyHAIOIIUXCS
MaTE€MaTUYECKOIo amrmapara, HeoOXOJMMOIro /Jisi pEelIeHUs 3ajad MaTeMaTHKH,
CMEXHBIX IPEAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHe
OCHOBHOI0 00I1ero 00pa3oBaHUsl Y4Y€OHbBI MaTepuan TIPYHNIUPYETCS BOKPYT
palMOHANIBHBIX BbIpaKeHUI. AnreOpa AeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU Kak
A3bIKAa I TOCTPOEHUsS MATEMAaTHYECKUX MOJENEH, ONMMCAaHHs NPOLECCOB U
SBJICHUM peallbHOrOo Mupa. B 3amaum oOyueHus BXOIAT Takke JajbHEHIee
pa3BUTHE AJITOPUTMHUYECKOIO MBIIUIEHHUS, HEOOXOIMMOro, B YacCTHOCTH, s
OCBOGHMSI Kypca HHPOPMATUKH, M OBJAJCHUE HABbIKAMU J€AyKTHUBHBIX
paccyxnenuii. [IpeoOpa3oBaHre CHUMBOJBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO
BOOOPaXKEHUS, CIOCOOHOCTEH K MaTeMaTHICCKOMY TBOPYECTBY.

Conepxanue QpyHKIMOHAIBHO-TpapUueCKON JUHUY HALEJIEHO HA MOJIyYeHHE
OoOy4YaronMMUCs 3HAHUN O (YHKIMSIX KaK BaKHEHIlIed MaTeMaTHYeCKON MOJENH
JUISL OTUCAHUS U UCCIIEA0BAHMS PA3HOOOPA3HBIX MPOLIECCOB U SIBJICHUI B IPUPOAE
u obmectBe. M3yueHne marepuasia CrocOOCTBYET Pa3BUTHIO y OOy4YarOIIUXCS



YMEHUS UCIIOIB30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKN —
CIIOBECHBIE, CHUMBOJIMYECKUE, Trpaduueckue, BHOCUT BKJIaX B (opMmHupoBaHHE
MPEICTABICHUN O POJIM MaTEMAaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

Ha wu3ydenue QaxyibTaTUBHOTO kypca «llogroroBka x OI'D mo
MaTeMaTHKe» OTBOIMTCSA 34 yaca B roJ, B HeAelo - 1 Jac.



COIAEPKAHUE OBYUEHUSA

Yucaa v BIYMCICHUA

PanyonanbHble 4Kclia, UppalMOHANbHbIE YKCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHBIE ApoOH. MHOXKECTBO IEMCTBUTENIBHBIX YUCEN, NEHUCTBUTEIbHBIEC YHCIIA
KaKk OECKOHEUYHbIE JAeCATUYHbIE JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
M€Ky MHOKECTBOM JICHCTBUTEIBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHEeHUME [IEWCTBUTENIbHBIX YHCEN, apupMeTH4YecKue JEHCTBUA C
JIEUCTBUTENBHBIMH YHCIIAMU.

Pasmeppl 0OBEKTOB OKpYXaloIIero MHpa, JIUTEIbHOCTb IPOLIECCOB B
OKpPY’KaIOLIEM MHUpE.

[TpubnnxEHHOe 3HAUEHHE BEIMYMHBI, TOUHOCTh NpUOIKeHus. OKpyIrieHune
yucen. [Ipuknaka u onieHka pe3yJbTaToOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOISIINUXCS K JIUHEHHBIM.

KBanpatHoe ypaBHeHue. Pelienne ypaBHEHUM, CBOISIIMXCSA K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHns: ypaBHEHUM TPETbEH U YETBEPTON
CTEIIEHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MEpEeMEHHbIMU U ero rpaduk. Pemienue cucrem IByxX
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Pemenne cucrem JByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anreOpandyecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Peuienue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW INepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckas uHTEeprperanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMU.

DOyHKUNHA

KBagparnunas ¢ynkuusa, e€ rpapuk u cpoiictBa. [lapabona, koopAuMHATHI
BEPIINHBI TapadO0JIbl, 0Cb CAMMETPHH MAPA0OJIbI.

I'paduxu pyrkmmit: y =kx, y=kx +b, y =k/x, y=x3, y = Vx, y = |x| 1 ux
CBONCTBA.

YucsioBbIE MOCIEI0BATEILHOCTH U IPOrPeCcCUm

[loHATHE YKCIIOBOM MOCJEAOBATENBHOCTH. 3aJlaHhe IOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMmyIion U popMyIIoii #-ro ujeHa.

Apudmernueckass U reomerpuueckas nporpeccuud. dopmyinbl n-ro uneHa
apu(MeTHIecKo ¥ TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 YJICHOB.



N300pakeHrne YICHOB apu(PMETHUYECKONM W TEOMETPHUYECKOM MPOrPEeCCHit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIM POCT.
Ci1oXHBIE NPOLIEHTBHI.

I'eomeTrpus

Metpuueckue COOTHOIICHUSI B MPSIMOYTOJIBHOM W PaBHOOEIPEHHOM
TPEYTroJIbHUKAX, YETBIPEXYTOJbHUKAX. Metpuueckue COOTHOIIICHUS B
MPOU3BOJILHOM  TpeyroibHuke. (CBoiicTBa MeauaH, OUCCEKTPUC, BBICOT.
HepaBeHCTBO TpeyrojibHUKa. AHAJIN3 F€OMETPUYECKUX BbICKa3biBaHUM. CBOMCTBO
MPOM3BOJIBLHOTO YETHIPEXYTOJIbHUKA, CBI3aHHOE C MapajienorpaMmMomM. CBOKCTBa
Tpanenuu. Buabl yrimoB u ux cBoiictBa. CpoiictBa ayr u xopa. CpoiicTBa
BIMCAHHBIX YIJIOB. YTJbl MEXIYy XOpJamMH, KacaTeJIbHbIMU W CEKYIIMMHU.
OKpYy’>XHOCTH, BIHMCAaHHBIE U OIKUCAHHBIC OKOJO TPEYTrOJIbHUKOB. OKPYKHOCTH,
BIIMCAHHBIE U OMHCAHHBIE OKOJIO MPSMOYTOJIbHBIX TPEYTOJIbHUKOB. OKPYKHOCTH,
BIIMCAHHBIE W OINKMCAHHBIE OKOJIO MHOTI'OYTOJBHHMKOB. T€OopeMsbl O IIIOMIAASIX Tpe-
YTrOJIbHUKA. TeopemMbl 0  mIOMIAAAX  YETBIPEXYroJbHUKOB  [lnmomanu
YETBIPEXYTOJbHUKOB, BIIMCAHHBIX M OMHUCAHHBIX OKOJIO OKPY>KHOCTEW. DPUTYpBI HA
KBaJpaTHOM pemerke PemieHne npsSMOYTOJIbHBIX TPEYroJbHUKOB. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. TeopemMa KOCMHYCOB W TEOpPEMa CHHYCOB.
[Imomank, CBOMCTBA IIOIIAICH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA [NPOI'PAMMBI
PAKYJIIBTATUBHOI'O KYPCA «dIOAI'OTOBKA K OI'29 IIO
MATEMATHKE»

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3y/IbTaThl

1) naTrpuoTHYEeCcKOE BOCIMTAHME:

[IPOSIBJICHUEM HHTEpPECa K M[POLUIOMY M HACTOALIEMY POCCUHCKOMU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JOCTH)KEHHSIM  POCCHICKUX
MAaTEMAaTUKOB U POCCUMCKOW MAaTEMATHYECKOM IWIKOJBI, K HMCIIOJIb30BAaHUIO ITHUX
JOCTHXKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxJaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEN IpakJJaHWHA U PEATU3ALMH €T0
npaB, MpPEICTaBICHHMEM O MaTeMaTHYEeCKHMX OCHOBaX (DyHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPaKJAHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKJACHHUIO 3TUYECKUX MPOOJIEM, CBI3AHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIUTAHME:

YCTAaHOBKOM Ha akKTUBHOE Yy4yacTUE€ B pEUICHUU MPAKTHUYECKUX 3a]ad
MaTeMaTU4YeCKON HAIIPaBJICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa30oBaHUS Ha TPOTSHKEHUM BCEW KW3HH IS YCIENTHON MpodecCHoHaIbHON
NESATEIPHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHUBUIyAIbHOU TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHM, pacCyXICHUW, YMEHUIO BUACTbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpUEHTalMell B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMYECKOM HayKd Kak cdepbl UeI0BEUYECKO
JEATENBHOCTH, ITANOB €€ pa3BUTUSA M 3HAYUMOCTH JUIS PA3BUTHs LIMBWIM3ALUHU,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHYECKOM KYJIbTYpPOHl KaK CpelICTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEIOBATEIBCKON
NeATENbHOCTH;

6) ¢usuuyeckoe BocnmuTaHHe, (POpPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJBLHOIO 0JIaronoJay4ns:



TOTOBHOCTBHIO MPUMEHITh MAaTEMAaTHYECKHWE 3HAHUSI B HMHTEPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOBOro  oOpa3a KU3HM  (3I0pOBOE  IUTaHHUE,
cOQIAaHCUPOBAHHBIA PEXUM 3aHATAA U OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBbIKA peQIeKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JUIs PEIICHUs 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIOIIel cpenbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCIEACTBUM MJI1 OKPYXaIoIIEeW cpelibl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) apanTanus K M3MEHSIIOUIUMCS YCJOBHSM COIMAJIBHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESTENbHOCTh, B TOM YUCIIE
YMEHHE YUYUThCS Yy JPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM NESITEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTbITA JPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWA, B TOM YHUCIE
bopMyIUpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACQUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbI€ pelIeHUus] U JAEHUCTBUS, (POPMYJIUPOBATH W OIICHUBATH PUCKU H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATDBI

ITo3naBaTe/bHBIE YHUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHSI

ba3oBblie 1oruyeckue aeicTBUA:

e BBIBILITh U XaPaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMAaTUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy MOHATHUAMH, (OPMYJIUPOBATH
ONpENENCHUs]  IOHATUM, YCTAHABIMBATh  CYIIECTBCHHBIM  IPU3HAK
KJaccu(uKanuu, OCHOBaHUA i OOOOIIEHHMS U CPAaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIPUHHMATh, (OPMYJIUPOBATH U  NPEOOpPA3OBBIBATh  CYXKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHbIC, €AMHUYHBbIE, YacTHbIE M OOIIME,
YCIIOBHBIE;

e BBIBIKITH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpoTUBOpeUMss B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPXKICHUSX,
npemjlaraTb  KpUTEPUM I BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNIL;



JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
pa30upaTh I0Ka3aTelbCcTBa MAaTEMATUYECKUX YTBEPKIACHUH (IIPSMBIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHbBIE JI0Ka3aTesIbCTBA
MaTeMaTHYeCKux (HaKkToB, BBICTpaMBAaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemnieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BAPUAHTOB peEUIeHUs, BbIOMpaTh HauOoJiee NOAXONAIMNA C Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKue 1eHCTBUA:

HCITOJI30BaTh BOTIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOIIUME MPOTHUBOPEUYUE, NpPOOIeEMYy,
CaMOCTOATENFHO YCTAaHABIMBAaTh HCKOMOE U JaHHOEe, (OpPMHPOBATH
TUIOTE3Y, aprYMEHTUPOBAThH CBOIO TTO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy cOO0M;

CaMOCTOSITeILHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, MCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKXKE BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(GOPMAIMH, JaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WHOOPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMbie 3aJadd CXeMaMu, AuarpaMMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TI0 KPUTEPHUSM, MPEITOKCHHBIM
YUHUTENIEM WUIH COPMYITHPOBAHHBIM CaMOCTOSATEIBHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eCTBUS:

BOCIIPUHUMATh MW (QOpPMYyJIHpPOBaTH CYXKIEHUS B COOTBETCTBUH C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS I10
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH ITOIYYEHHBIN pe3yJbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
poOJIeMBbI, pelIaeMoi 3aJJauu, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA MTOUCK
peleHns, COIOCTaBIIATh CBOU CYXKIEHHA C CYXICHMSIMH JPYTHX



YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3lIMYUe U CXOJCTBO TMO3UIIUHU, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TMpPEACTAaBIATh  Pe3yNbTaTbl  pEHIeHWs  3aJayd,  JIKCIEPUMEHTA,
UCCJEIOBAHMSI,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a]1a4 NMPE3EHTAIMN U OCOOCHHOCTEN ayIUTOPHH;

e TMOHMMATh U  WCMOJB30BATh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBUIYAIbHOM pabOThl TpH pEUIEHWH YYeOHbIX MaTeMaTH4YeCKUX
3azay;

e MPUHUMATH 1I€JIb COBMECTHOM JEATEIbHOCTHU, MJIAHUPOBATh OPraHU3AIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, JOrOBApUBATHCA,
0o0Cy»KIaTh MPOIIECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJIEH;

e yYacTBOBaTh B TPYNMNOBBIX (opmax paboTel (0OCyx)IeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPyTH€), BBHINOJHATH CBOKO YacCTh
paboOThl M1 KOOPJUHUPOBATH CBOM JICUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI NPOIYKT MO KPHUTEPUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHbIe YueOHbIe 1eiCTBUSA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, QITOPUTM PEIICHHs 3a1ayu (WU €ro
4acTh), BBIOMpATh CIOCOO pElICHHS ¢ YYETOM HMMEIOIIHUXCS PECYypCoOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHUPOBATH
BAapUAHTHI pelIeHUN ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

e BIAJETh CHOCOOAMHM CaMONPOBEPKH, CAaMOKOHTPOJS Tpolecca U
pe3yibTaTa perieHus MaTeMaTHYEeCKOM 3a1auH;

e TPEABUAECTH TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JE€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONTHOOK, BHISIBICHHBIX TPYAHOCTEH;

e OIIEHUMBATH COOTBETCTBUE pe3yjibTaTa NEATEIbHOCTH MOCTaBICHHOW IEIH
U YCIIOBUSIM, OOBSCHSITh MPUUUHBI JOCTHXKCHUS WM HEIOCTHIXKECHUS 11EJIH,
HaXOJUTh OIHOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
1) ¢popmupoBanue mpeAcTaBICHUI 0 MaTEMaTHKE KaKk O METOJE MO3HAHHS
JEUCTBUTEIIBHOCTH, MO3BOJISIOIIEM OIMCBHIBATH M M3y4daTh PEAJIbHBIE IIPOLIECCHI U
SABJICHUS:
OCO3HAHME POJIM MAaTEMATHKHU B pa3BUTHU Poccum n Mupa;

BO3MOKHOCTb ITPHUBCCTU ITPHUMCPBI U3 OTE€YECTBEHHOMN U BCCMHpHOﬁ HCTOpUN



MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

2) pa3BUTHE YMEHHUH paboTaTh C Y4YEOHBIM MAaTEMaTHYECKHUM TEKCTOM
(aHaIM3MpPOBATh, M3BJIEKATh HEOOXOAMMYIO HH(OpPMALUIO), TOYHO U TI'PaMOTHO
BBIPAKAaThb CBOM MBICIA C NPUMEHEHHUEM MaTEMaTH4YECKOW TEPMUHOJIOTUU H
CUMBOJIMKM,  NPOBOJAUTh  KJIacCUPUKAUUW,  JIOTUYECKHE  OOOCHOBAHMS,
JI0KA3aTeJIbCTBA MATEMATHYECKUX YTBEPKICHUMN:

ONIEpUpPOBAaHUE  IIOHATHUSAMM:  MHOXKECTBO,  DJIEMEHT  MHOXKECTBA,
MOJIMHOXECTBO, TPUHAJJIEKHOCTh, HAXO0XKICHHE IEpeceUyeHUsl, OO0bEeIUHECHHUS
MIOJIMHOYKECTBA B MMPOCTEUIINX CUTYaLHSX;

pElIeHNEe CIOKETHBIX 3aJlad pa3HbIX THUIOB HA BCE apuU(METHUYECKHE
JICHUCTBUS,

IpUMEHEHHE CIoco0a MOMCKa PEleHUs 3ajaud, B KOTOPOM pacCyKICHHE
CTPOUTCS OT YCJIOBHS K TP€OOBAHUIO WIIA OT TPEOOBAHUS K YCIOBHIO;

COCTABJICHHE IUIaHA PEIICHMs 33Ja4d, BBIJACIICHHE STallOB €€ PELIEHUs,
UHTEPHpPETalds BBIYMCINUTEIBHBIX PpE3yJbTaTOB B  3ajade, HCCIEJOBaHUE
MOJIYYEHHOTO pEeUICHUs 3a]1auu;

HAXO0XKJEHUE MPOLIEHTA OT YUCIIA, YUCIA IO IPOLUEHTY OT HET0, HaXOXACHUS
IIPOLICHTHOI'O OTHOLIEHUS ABYX YMCEJI, HAXO0XKACHUS NMPOLECHTHOIO CHUKECHUS WIIN
MPOLIEHTHOT'O MOBBIIICHHS BEJIMYNHBI;

peLIeHe JIOTHYECKHX 3a/1a4;

3) pa3BuUTHE TPEICTABICHUA O YHUCIE€ W YHUCIOBBIX CHUCTEMAxX OT
HaTypaJbHbIX [0 JEUCTBUTENIBHBIX YHCEJ; OBJAJCHHE HAaBbIKAMU YCTHBIX,
IIMCBMEHHBIX, HTHCTPYMEHTAJIBHBIX BBIUMCICHUM:

ONEpUPOBAHUE  MOHATHUAMH: HATypaJIbHOE  YHUCJIO, 1EJI0€  YHUCJO,
OOBIKHOBEHHAass Jpo0b, JOECATHYHAs ApOoOb, CMEIIAHHOE YHWCIO, PalUOHAIBHOE
4KCII0, UPPALMOHAIIBHOE YHCIIO;

UCIIOJIb30BAaHUE CBOMCTBA YMCENl M 3aKOHOB apU(METUYECKHX ONepaluid ¢
YKCJIAMH IIPU BBITIOJHEHUN BBIYHMCIICHUN;

MCIIOJIb30BAHUE MPU3HAKOB NEIMMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUH

BBIUMCJICHUH U PCUICHUHA 3a/1a4;



BBITIOJIHEHUE OKPYTJIEHHS YUCEIl B COOTBETCTBUU C MPABUJIAMM;

CpPaBHEHHE YHCEIL,

OLICHMBAHUE 3HAYCHMS KBAJPATHOIO KOPHS H3 MOJOXKHUTEIBHOTIO LEJIOT0
qyucna;

4) oOBIaJE€HUE CHUMBOJIbHBIM SI3bIKOM aireOpbl, MpPUEMaMHu BBITIOJIHEHUS
TOXJECTBEHHBIX MPEOOPA30BAHUIN BBIPAKEHUM, PEIICHUS YpaBHEHHM, CHUCTEM
YpaBHEHHI, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUS MOJEINPOBATH pEaJIbHbIC
CUTyallUM Ha A3bIKE aureOpbl, MCCIEI0BaTh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM armapara ajareopbl, HHTEPIPETUPOBATD MOTYUECHHBIA pE3yIbTaT:

BBITIOJIHEHHWE HECJOXKHBIX MPeoOpa3oBaHUil /i BBIYUCIICHHS 3HAYEHUUN
YUCJIOBBIX BBIPAKECHUM, COAEpKAIIMX CTEIEHW C HATypPaJbHBIM IIOKa3aTEleEM,
CTEIIEHU C LEJIBIM OTPULIATEIbHBIM [IOKA3aTEIIEM;

BBINIOJIHEHHUE HECIIOKHBIX MPeoOpa3oBaHUM LENbIX, APOOHO palIMOHAIBHBIX
BBIDAKEHUW M BBIPAXKEHUU C KBaJpaTHBIMU KOPHSIMU; PAaCKpPbIBaThb CKOOKH,
MPUBOJUTH TMOJOOHBIE CllaraéMble, HCIOJIb30BaTh (HOPMYJIBI COKPAIIEHHOTO
YMHOKEHUS,

pelLICHUE JINHEWHBIX U KBAJPATHBIX YPABHEHUW U HEPABEHCTB, YPAaBHEHUN U
HEPABEHCTB, CBOJAIINXCA K JMHEWHBIM WJIH KBAaJpPAaTHBIM, CUCTEM YPaBHEHHU U
HEPaBEHCTB, M300paKEHHE pEUIeHUI HEPABEHCTB M MX CHCTEM Ha YHCIOBOU
IIPSIMO;

5) oBnaneHue cucreMod (YHKIMOHAIBHBIX MOHSATUH, pa3BUTHUE YMEHUS
WCIIOJIB30BaTh  (DYHKIIMOHATBHO-TpadUUYECKUe TPEACTABICHUS I PEIICHUS
pa3IMYHbIX MaTEMAaTHYECKUX 3ajay, J/JIig ONHWCAHUS W aHalu3a pEeabHBIX
3aBUCHMOCTEM:

ONPEAEIICHHE MOJIOKEHUS TOUKH I10 €€ KOOpAMHATaM, KOOPAUHATHI TOYKH 110
€€ MOJIOKEHUIO Ha TIJIOCKOCTH;

HaxXOXJEHUE MO TrpapuKy 3HAYEeHUU (QYHKIHMH, 00JIaCTH ONpeneeHus,
MHOXXECTBAa 3HAYCHUM, HyJeH (yHKIIMH, TPOMEKYTKOB 3HAKOIOCTOSHCTBA,

IMPOMCEIKYTKOB BO3paCTaHHA U y6BIBaHI/ISI, HauOOJIBIIIETO ¥ HAMMEHBIIIEro 3HAUYCHUS

byHKIMY;



nocTpoeHue rpaduka JIMHEWHON U KBaIpaTUIHON (DYHKIIHIA;

ornepupoBaHue Ha 0a30BOM YpOBHE MOHATHSAMHU: TOCIEIOBATENbHOCTD,
apu(pmMeTHUecKas Mporpeccusi, reoMeTpruuecKasi Iporpeccus;

UCIIOJIb30BAHUE CBOWMCTB JIMHEWHOW M KBaApaTMUYHON (QYHKIUHA U HX
rpauKOB MPH PEIICHUH 3aJ]1a4 U3 JPYTUX yUeOHBIX IPEAMETOB;

6) oBIaZCHUE T'€OMETPUUYECKUM SI3bIKOM; Pa3BUTHE YMEHMS HCIIOJIb30BaTh
€ro JJi1 OMUCAHUs MPEAMETOB OKPYIKAIOIIETO MUPA; Pa3BUTHUE IPOCTPAHCTBEHHBIX
MpEACTAaBICHUM, M300pa3UTENbHBIX  YMEHHM, HABBIKOB  T'€OMETPUYECKUX
ITOCTPOCHUM:

orepupoBaHUE MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsiMas, Ty, JIOMaHasl,
yrojl, MHOTOYTOJbHUK, TPEYTOJbHUK M YETHIPEXYTOJbHUK, MNPSIMOYTOJbHUK U
KBaJIpaT, OKPYKHOCTb M KpYT, MPSMOYTOJbHBIA Mapajulesienurnes, KyO, map;
M300paXeHue U3y4aeMbIX (PUTYp OT PyKH U C TIOMOUIBIO JIMHEHKH U [IUPKYJIS;

BBITIOJTHEHNUE W3MEPEHUS NJIMH, PACCTOSIHUM, BEJIUMYHUH YIJIOB C MOMOIIBIO
WHCTPYMEHTOB JIJIsl U3MEPEHUN JUIUH U YTJIOB;

7) GopMupoBaHME CHUCTEMAaTUYECKUX 3HAHUM O TUIOCKMX (QUTrypax U HUX
CBOMCTBAX, IMPEACTABICHUN O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX; Pa3BUTHE
YMEHHM  MOJEIUPOBAHUS PpPEAIbHBIX CUTyallud Ha S3bIKE TE€OMETPUH,
UCCJIEIOBAHMUSI TMOCTPOCHHOM MOJEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
MOHATUH W TeopeM, ammapara anreOpbl, peleHus TeOMETPUUECKUX H
MPaKTUYECKUX 3a]1a4:

omnepupoBaHue Ha 0a30BOM YpOBHE NOHATHUSAMHU: PaBEHCTBO (GuUryp,
MapauieIbHOCTh M NEPHNEHIUKYJSPHOCTh MPAMBIX, YTIbl MEXIAY HOPSIMbIMU,
MEePIEeHIUKY ISP, HAKJIOHHAS, TIPOCKIIHUS;

MPOBEJICHUE JTOKA3aTEIbCTB B TEOMETPUH;

ornepupoBaHuEe Ha 0Aa30BOM YPOBHE MOHATUSIMH: BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEJECHUE BEKTOPA Ha YMCII0, KOOPIUHATHI Ha MNIOCKOCTH;

pelieHrne 3aJady Ha HaXOXKJICHHE T€OMETPUYECKHUX BEIMYMH (IJIMHA U
paccTosiHie, BEJIMYMHA YTJIa, TUIOA/b) 0 o0pasiiaM WUiIu alropuTMam;

8) Pa3BUTHUC YMGHI/Iﬁ IMPUMCHATH U3YUCHHBIC ITOHATHSA, PC3YyJIbTATbhl, MCTO/IbI



JUUISL pEIIeHUA 3a/1ad MPaKTUYECKOTO XapaKkTepa U 3aja4 U3 CMEKHBIX JUCIUTUIMH C
WCIIOJIb30BaHUEM IMPU HEOOXOJAMMOCTH CIIPABOYHBIX MaTEpPHaIOB, KOMIIbIOTEpA,
MOJIb30BATHCS OIEHKOW M MPUKUJKON MPU MPAKTUUECKUX pacyeTax:

pacrno3HaBaHUE BEPHBIX U HEBEPHBIX BhICKA3bIBAHUI;

OIICHHMBAaHUE PE3yIbTATOB BHIYUCICHUN MPU PEIICHUHN MTPAKTUYECKUX 3a/1a4;

BBITIOJTHEHUE CPABHEHUS YUCET B PEATbHBIX CUTYAIIUSX;

MCII0JIb30BAHME YMCJIOBBIX BBIPAXKCHUH MPU PEIICHUU MPAKTUYECKUX 3a]a4
Y 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB;

pellieHue MNPaKTUYECKUX 3a7ad ¢ IPUMEHEHHEM MPOCTEHIINX CBOWCTB
uryp;

BBIIIOJIHEHUE TMPOCTEUIINX MOCTPOCHUA W H3MEPEHUHA Ha MECTHOCTH,
HEOOXOJIMMBIX B PEaIbHOMN KU3HH;

9) dopMupoBaHre HaBBHIKOB M YMEHHI O€30MaCHOIO M I1€JIECO00Pa3HOIo
MOBEJICHUS TTPU pabOTe C KOMIIBIOTEPHBIMU MTporpaMmamu U B IHTepHeTe, yMeHHUs

coOJII0/1aTh HOPMbI UH(GOPMAIIMOHHON ATUKU U TIpaBa.



TemaTn4eckoe IVIAHUPOBAHHE ¢ YKAa3aHUEM KOJHUYECTBA 4YaCOB,

OTBOJMMBIX HA OCBOEHHE KAKI0H TeMbl

Pa3nen
nozxpa
(nozp Ne i/m Koa-Bo
31e). Tema ypoka Mpumeyanue
Kon-o | Ypoka 4acoB
4acoB
9 ';\ 1. PannonanwHbie NprUeMBbI CUETA. 1
wv
=~
=z ) DopMyJIbl COKPALLIEHHOTO YMHOKEHUS TPy 1
=z peoOpa30BaHUU BBIPAKECHUH.
= 2 3. CBolicTBa CTENEHU C PAlIMOHAIBHBIM TTOKA3aTEIEM. 1
(%] o
g s 4 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIIEHN 1
EE 8 ) C IPOOHBIM [TOKA3aTEIEM.
(] o -~
= 5 CBoiicTBa apu(pMETUUECKOI0 KOPHS N-Oi CTENEHH, 1
] JICHCTBUS C KOPHSIMH.
6 Anrebpanueckoe ypaBHEHUE U €r0 KOPEHb. 1
] PaBHOCWJIBHOCTD ypaBHEHH.
é 7. VYpaBHEHUs], IPUBOJUMBIE K KBaJIPAaTHBIM. 1
o
é = 8. I'paduueckuii crocod peuieHus ypaBHEeHUH. 1
N—"
o o -~
= 5 Pemenue ypaBHeHUI BBICIIUX CTENIEHEH IyTEM
X QE 9. 3aMEHbI TIEPEMEHHOMN WJIN pa3I0KeHUs Ha 1
= 2 MHOKHTEJIH.
= "
2 & 10. Pewenne ypaBHeHul, coepKalliux 3HaK MOIYJIS. 1
fj 1 Cuctemsl ypaBHeHHi. ['padguueckuii criocod ux 1
] penieHusl.
12. Meroas! pelIeHNs] CUCTEM YPaBHEHUM. 1
13. CBoiicTBa YHUCIIOBBIX HEPABEHCTB. 1
—_ 14 Pemienue pa3nuyHbIX HEPABEHCTB (YUCIIOBBIX, 1
: ] JIMHEUHBIX, KBAJPATHBIX).
= 15 Perienue pa3nuyHbIX HEPABEHCTB (YUCIIOBBIX, 1
é ) JIMHEUHBIX, KBAJPATHBIX).
5 16. OO6nacTp ornpeesieHus BBIPAXKESHHUS. 1
M
8 17. Meroa UHTEpBAJIOB. 1
[
an 18. CucreMbl U COBOKYITHOCTH HEPABEHCTB. 1
19. CucremMpl 1 COBOKYITHOCTH HEPABEHCTB. 1
— 20. OcHOBHBIE 337]a41 Ha MPOLICHTHI. 1
o =
“ 71 3amaun Ha MPOLEHTHBIA NPUPOCT(IIPOCTHIE U 1
~ R
z CJIOKHbIE MPOIIEHTBHI).
5 22. 3ana4u ¢ SKOHOMUYECKUM COJIEPKAHUEM. 1
=
)
l% 23. 3a;aun Ha CMECH, CILIABEHI. 1
24. 3azayi KOHLIEHTPALMIO U IIPOLIEHTHOE COJIEP KAHHUE. 1
5 o 25. TekcToBbIE 3a1a4K ¥ TEXHUKA UX PELICHUS. 1
o
é § 26. 3amaun  Ha JABIKEeHUE (HABCTpedy, B OJHOM 1

HaIPaBJICHUN).




Paznen

nozapa
(mozp Ne ni/m Koa-Bo
31e). Tema ypoka IIpumeyanue
Kon-so | YPOKa 4acos
4acoB
NS 27. 3ajaun Ha JBUKEHUE TIO KPYTY. 1
=R
S = 28. 3a/aun Ha COBMECTHYIO paboTy. 1
<
4 29. 3amaun Ha COBMECTHYIO padoTy. 1
30 Mennanbl, OUCCEKTPHCH], BBICOTHI TPEYTOJIBHUKA W 1
7 ] HX CBOICTBA.
v 31 UeThIpexyrojJbHUKU: napajuiesorpamm, pomo, 1
= ] PSIMOYTOJIbHUK, KBaIpaT, CBOMCTBA U IPU3HAKH.
= 1 OKpy>XHOCTb W TIpsiMasi, BIIUCAHHBIC U LIEHTPAIbHBIC 1
D) .
= TJTBL.
g y
— 33. 3agaun Ha BBEIYHUCIIEHHUE ILIOIIAEH. 1
34, 3aza4yu Ha JOKa3aTeNbCTBO. 1
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