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[TosicHuTenbHas 3amucka.

AnreOpa sBIISIETCSI OHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00111er0 00pa3oBaHMs: OHA
obOecrieunBaeT W3y4YEeHHUE JPYTUX JTUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK H
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOEHHWE HEOOXOIUMO JUIsl MPOJIOJDKEHUS oOpa3oBaHUS U B
NOBCEIHEBHOM ku3HU. PaszBurue y o0O0yd4arommxcsi Hay4HbIX MPEACTAaBICHUN O
MPOUCXOXKJEHUH W CYIIHOCTH aireOpamdeckux aOCTpakiuid, Croco0e OTpaKeHHUS
MaTeMaTU4eCKOM HayKOW SBIEHUM W TPOLECCOB B TMpUPOAE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJCIMPOBAaHUS B HAyYHOM ITO3HAHUM W B TIPAKTHUKE CIIOCOOCTBYET
(GOpPMHUPOBAHNIO HAYYHOTO MHPOBO33PEHUS M KAueCTB MBINIICHUS, HEOOXOIUMBIX IS
ajanTalii B COBpeMEHHOM Lu(poBoM oOmecTBe. M3ydenuwe anreOpel obOecreynBaeT
pa3BUTHE YMEHHMS HaOJ0IaTh, CpaBHUBATh, HAXOJHWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHUS], CTIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUS
U BBIBOJBI, (GOpMyIUpoBaTh yTBepkIeHUs. OcBoeHHEe Kypca anreOpsl o0OecreunBaeT
pPa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOyYaronuxcsi: OHM MCHOJIb3YIOT J€yKTUBHBIE U
WHIYKTUBHBIE pacCyXICHHs, 0000IeHNEe U KOHKPETU3AIHIO, aOCTparupoOBaHue U aHAJIOTHUIO.
OO6yduenue anredpe mpenarnojaracT 3HAYMTEIBHBIM 00bEM CaMOCTOSTEIBLHON JEATCIBHOCTH
o0ydJaronmxcsi, MO3TOMY CaMOCTOSITEIbHOE peIIeHHue 3a7ad  SBISETCS peau3aruei
JESITETHHOCTHOTO MTPUHITUTIA O0yYICHHUS.

B ctpykrype mporpamMmpl y4eOHOTO Kypca «AnreOpa» st OCHOBHOTO OOIIETo
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJICPKATEIIBHO-METOIMYECKHE JTUHUU: «Yuca u
BBIYHCIICHUS», «AJTeOpandecKue BRIPAXKEHUD», « Y PaBHCHUS U HEPABEHCTBA», « DYHKITUW.
Kaxknas U3 3TUX coaepKaTeIbHO-METOIUICCKUX JIMHAM pa3BUBACTCS Ha MPOTSHIKEHUU TPEX
JICT U3yYCHHS Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JTUHUSAMH. B X0/1¢ n3ydeHus y4eOHOTro
Kypca OOydYarmomMMCs TPUXOAUTCS JIOTHYECKH pacCyKIaTh, HCIOJIb30BaTh TEOPETUKO-
MHO>XECTBEHHBIM #3BIK. B CBs3M ¢ 3TUM B mporpaMmy ydeOHOro Kypca «AmnreOpa»
BKJIFOUEHBI HEKOTOPBHIE OCHOBBI JIOTWKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTH4ecKoro oOpa3oBaHUsS M CIIOCOOCTBYIOIIHME OBIQJACHUIO OOYYaIOIIUMHCS OCHOB
YHUBEPCAIBHOTO  MaTemMaTudeckoro  si3pika.  ComepkaTeNbHOW U CTPYKTYypHOH
0COOEHHOCTHIO YUeOHOTO Kypca « AnreOpay sIBISIETCS €r0 MHTETPUPOBAHHBIA XapaKTep.

Conepxanue nuHUU «Yuciia W BBIUUCICHUS» CIYXKUT OCHOBOM Jisl JallbHEHIIETro
W3YYCHUS] MAaTEeMATHKH, CIIOCOOCTBYET PA3BUTHIO Y OOYUAIONINXCS JIOTHYECKOTO MBIIUICHHUS,
GOpMHPOBAHUIO yMEHHUS TOJB30BATHCS ~ AJITOPUTMAMH, a TaKkKe MNPUOOPETEHUIO
MIPAKTUYCCKUX HABBIKOB, HEOOXOIWMBIX JJIA TIOBCETHEBHOW >KM3HU. Pa3BuTHe MOHATHS O
YuCcje Ha YpPOBHE OCHOBHOro oOIlero oOpa3oBaHUs CBS3aHO C palMOHAJIBLHBIMU H
UppalMOHATBHBIMH YUCIIaMH, (D)OPMHUPOBAHUEM IPEACTABICHUA O JCHCTBUTEIHLHOM YHUCIIC.
3aBepilieHre OCBOSHUS YHCIIOBOM JIMHUM OTHECEHO K Cpe/THEMY O0IIeEMY 00pa30BaHUIO.

Conepxanue AByX anreOpamdyeckux JUHUN — «AnreOpandeckue BBIPRXKEHUS» U
«YpaBHEHHSI UM  HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHUIO Yy  OOyYarouiuxcs
MaTEMaTUYECKOTO amrmapara, HEOOXOJUMOTO ISl PEIICHHsS 3a/ad MaTeMaTHKH, CMEKHBIX
NPEeIMETOB M TPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3zoBaHusi y4eOHBI MaTepuang TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKCHHIM.
Anrebpa JEMOHCTpPHpPYET 3HAUYCHHE MaTEMaTHKH KaK S3bIKa JJII  TOCTPOCHHUS
MaTEMaTUYECKUX MOJCIICH, OMUCAHUS MPOIECCOB W SBJICHHWA peabHOTO MHpa. B 3amaum
oOydeHus: anreOpe BXOMIT TaKKe JAbHEUIIEE Pa3BUTHE aJITOPUTMHYECKOTO MBIIICHUS,
HEO0OXOIMMOT0, B YaCTHOCTH, JIJII OCBOCHHS Kypca MH(POPMATHUKH, U OBJAJCHUEC HaBBIKAMU
JNENYKTUBHBIX paccyxaeHui. [IpeoOpa3zoBanue CHMBOJBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO
BOOOpakeHUs1, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.



Conepxanue GyHKUHOHATBHO-TpaUUEeCKOM JIMHUM HAIEJICHO Ha IMOJy4YeHUe
oOyyaromuMucs 3HaHUH O (YHKIUAX KaK BaKHEHIIEHW MaTeMaTHYSCKOW MOJCIH s
OTHCAaHUsS M UCCIIEIOBAaHUS Pa3HOOOPa3HBIX MPOIECCOB U SIBJICHUI B IMPUPOJE U OOIIECTBE.
N3yuenne matepuana crmocoOCTBYET PAa3BUTHIO y OOYYalOIMIUXCS YMEHHUS HCIOJIb30BaTh
pa3JIMuHbIE BBIPA3UTEIBHBIE CPEJICTBA S3bIKA MATEMAaTUKU — CIIOBECHBIC, CUMBOJUYECKHUE,
rpadudeckue, BHOCHT BKJIaa B (OPMHPOBAHWE MPEACTABICHUA O POJIM MaTEMaTUKH B
Pa3BUTUHU LIMBUJIN3ALMU U KYJIbTYPBHI.

CornacHo yyeOHOMY IlaHy B 7-9 kiaccax u3ydaercs y4eOHbIH Kypc «Auredpay,
KOTOPBIM BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3fieibl cojepxanus:«Yucna U BeIUUCICHUS,
«AnreOpandeckre BBIpOKCHUS», «YpaBHEHUS UM HepaBeHCTBay, «DyHkiun», «Teopus
BEPOSITHOCTU U CTATHUCTUKAY.

OO61ee yuCiIo 4acoB, BBIJICIICHHBIX B YUEOHOM IUJIaHE JJIA M3Y4YeHHUsl y4eOHOTO Kypca
«Anredpa», — 306 gacoB: B 7 kinacce — 102 gaca (3 yaca B Hegenmo), B 8 kinacce — 102 gaca (3
yaca B HeJlel0), B 9 kiacce — 136 yacoB (4 yaca B HEJIETIO).

1. Inanupyemble pe3yIbTaThl
N3yuenue anreOpbl Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHWs HAIpaBICHO Ha
JTOCTIDKCHHE  OOYYalONUMUCS  JIMYHOCTHBIX,  METAaNpPEIMETHBIX H  TPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJILTATOB OCBOEHUS YUEOHOTO MIpEaMETA.
JIM4HOCTHBIE pe3yJbTaThl OCBOSHUS MTPOTPAMMBI XapaKTEPU3YIOTCS:
1) marpuoTryeckoe BOCIUTAHNUE:
NpOSIBICHHEM HWHTEepeca K MPOLUIOMY M HACTOAIIEMY DPOCCHICKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIICHUEM K JIOCTH)KCHHUSM POCCUHUCKHX MaTEMaTUKOB U POCCHUICKOMN
MaTEeMaTHYECKON WIKOJBI, K MCTOJIB30BAaHUIO ITHUX JOCTIDKEHUN B JIPYTHX HayKaxw
NPUKIATHBIX cepax;
2) rpakKJaHCKOE U JYXOBHO-HPAaBCTBEHHOE BOCITUTAHUE:
TOTOBHOCTBHIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpaKJaHWHA U peaju3allud ero Mpas,
IPEICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PaA3TUYHBIX
CTPYKTYp, SIBICHUH, MPOILEIyp TPakIaHCKOro oOmecTsa (HampuMep, BBIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXICHHIO J3TUYECKUX MpPOOJIeM, CBSI3aHHBIX C
MPAKTUICCKAM TPUMEHEHHEM JOCTIKCHUN HayKH, OCO3HAHUEM BaXKHOCTH MOpPAThHO-
ATUYECKUX TPUHIIAIIOB B JICATEILHOCTH YUEHOTO;
3) TpyZl0BO€ BOCIIUTAHHE:
YCTAaHOBKOHM Ha aKTMBHOE yYacTHE B PEIICHUU MPAKTUUYCCKUX 3a7a4 MaTEeMaTHYECKON
HANpaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYeCKOro oOpa3oBaHHs Ha
NPOTSHKCHUHM BCEW JKU3HU JUIS YCIEIIHOH TpO(eCCHOHATBHOW EeATEIBHOCTH H
pa3BUTHEM HEOOXOJWMBIX YMEHHH, OCO3HAHHBIM BBIOOPDOM H TIOCTPOCHHUEM
WHIMBUYaJIbHON TPAEKTOPUU O00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;
4) 5cTeTU4EeCKOE BOCIIUTAHUE:!
CHOCOOHOCTBIO K OMOIIMOHAJIBHOMY W 3CTETHYECKOMY  BOCIPHSTHIO
MaTEMaTHIECKUX OOBEKTOB, 3a/lad, PEIICHUN, pPacCyXICHHWA, YMCHHUIO BHJICTh
MaTeMaTHUYECKHEe 3aKOHOMEPHOCTH B UCKYCCTBE;
5) IEHHOCTH HAYYHOI'0 MO3HAHUSL:
OpHCHTAIINEH B JISATESILHOCTH Ha COBPEMEHHYIO CHCTEMY HayUYHBIX MPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YelOBEKa, MPUPOABI M OOIIEeCTBa,
MOHMMaHUEM MaTeMaTHYECKOW HayKH KaK CcQepbl YeJTOBEUYCCKON eATEIHHOCTH,



3TanoB €€ pa3BUTHS M 3HAYUMOCTU ISl Pa3BUTUS LMBUIIM3ALUHU, OBJIAJICHUEM
A3BIKOM MaTEMaTUKH M MaTeMaTHYECKOW KyJIbTYpOM KakK CpPEICTBOM ITO3HAHHUS
MUpa, OBJIAJACHUEM NPOCTEHIIMMU HABBIKAMH HCCIIEA0BATEIBCKON IEATEIbHOCTH;
6) pusnyeckoe BOCHHUTAHHE, (POPMHUPOBAHUE KYJIBTYPHl 370POBbS U 3MOILMOHAIHLHOTO
Onaronoyuusi:
TOTOBHOCTBIO ITPUMEHSATh MAaTEMAaTUYECKNE 3HAHUS B UHTEPECAX CBOErO 3/10POBbS,
BEJICHUSI 370pOBOro 00pa3a >KU3HU (3I0pOBOE MHUTAHUE, COaTaHCHUPOBAHHBIM
peXKUM  3aHATUM W OTHAbIXa, peryjspHas  (Qu3nyeckas  aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOEro IMpaBa Ha OLIUOKY
U TaKOTO K€ MpaBa JIPyroro 4eaoBeKa;
7) DKOJIOrM4E€CKOE BOCIIUTAHHE:

OpUEHTAallMel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM i1 peleHUs 3ajad B

00acTh COXPAHHOCTH OKPY’KAIOUIEH cpesbl, MIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX

BO3MOKHBIX TIOCJIEJICTBUN JUIsl OKpY)KaloIIEeH Cpeabl, OCO3HAHHWEM TIJI00ATBHOTO

XapakTepa 3KOJOTHYECKHUX MpooJieM U IMyTel UX pelieHus;

8) amanTanys K U3MEHSIOIUMCS YCIOBHSM COLUAIBHON U PUPOIHOM CPEJIbL:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHSIX HEONPENEIEHHOCTH, NOBBIIIEHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHYECKYIO JEATEIbHOCTh, B TOM YHUCJIE yMEHUE

YUHUTBCS Y IPYTUX JIIOJIEH, IPUOOPETaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE 3HAHUS,

HABbIKUA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOUMOCThIO B (POPMHUPOBAHMU HOBBIX 3HAHHMM, B TOM uucie (HOpPMYJIUPOBAThH

U7eH, TOHATUSA, TUMNOTE3bl 00 OOBEKTaX M SBJICHUAX, B TOM 4YHUCJIE paHee He

U3BECTHBIX, OCO3HABAaTh JE(UIUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH,

IUTAaHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHUMATh CTPECCOBYIO

CUTyallMI0 Kak BbI30B, TpeOYyIOIIMH KOHTpPMEp, KOPPEKTUPOBAaTh IPUHUMAEMBbIE

pelieHuss W AecTBUs, (QOpMYIMpOBaTH M OLEHUBATh PHUCKU M TOCIEICTBUS,

(GbopMHUPOBATH OIIBIT.

B pesynbTate ocBOEHHUs mMporpamMmbl Ha ypOBHE OCHOBHOIO 00IIEro oOpa3oBaHHs y
oOyuatomerocsi OyayT chopMupoBaHbl METANPEAMETHBIE PE3YIbTaThl, XapaKTePU3YIOLIUECS
OBJIAJICHUEM  YHUBEPCAIbHBIMA  IO3HABATEIbHBIMU  JIEUCTBHUSIMH, YHUBEPCAIbHBIMU
KOMMYHUKATHUBHBIMU JIEUCTBUSIMU U YHUBEPCAJIbHBIMU PETYJIATUBHBIMU JIEHCTBHSIMHU.

VYHuBepcanbHble MO3HABaTENIbHbIE JEHCTBUA 0OecneunBaroT (popMupoBaHue 0A30BBIX
KOTHUTUBHBIX MPOIECCOB 00yyaromuxcsi (OCBOCHHE METOJIOB IO3HAHUS OKPY’KaIOIIETOo
MUpa, NPUMEHEHHE JIOTMYECKUX, MCCIIeIOBATEIbCKUX ONepaluii, YMEHUU padoTath C
uHpopManmein).

VY oOyuatoierocst 0yayT cpopMUpoBaHbI ciaeayrouie 0a30Bble JIOTHUECKUE JEHCTBUS
KaK 4yaCTh YHUBEPCAJIbHBIX I03HABATENIbHBIX YUEOHBIX JIEHCTBUI:

- BBIBIAITh U XapaKTEpPU30BaTh CYILIECTBEHHbIE MPHU3HAKW MaTEeMaTHUYECKUX OOBEKTOB,
NOHATUN, OTHOIIEHUH MEXIy TMOHATHUAMH, (POPMYIUPOBATH OINpPEAETICHUS TMOHATHUH,
yCTaHaBIUBATh CYUIECTBEHHBIN MPU3HAK KiIacCU(UKALMKA, OCHOBAHUS IJsi O0OOIICHUS U
CpPaBHEHUS, KpUTEPHUH POBOJAMMOTO aHAIIN3A;

- BOCHpPHUHHMMATh, (OPMYJIUPOBATH U MPEOOPa30BbIBATh CYXIACHUS: YTBEPAUTEIbHBIE U
OTpULATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

- BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEuUs B (hakTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKIEHUSAX, Mpeljaratb KpUTEPUU IS BbISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUHNA;



- TIPOBOJUTH BBIBOJIbI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOYEHHU M, YMO3AKIIFOUEHUN 110 aHAJIOTHH;
- pa30buparh J10Ka3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHUM (MIpSMbIE U OT MPOTHUBHOTO),
MIPOBOJUTh CAMOCTOSITEIbHO HECJIOKHBIE JOKa3aTeIhCTBA MaTeMaTHYeCKHX (PaKToB,
BBICTPAaWBaTh APTYMEHTAIIMI0, TPUBOJIUTH TMPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIC PACCYKICHUS;
- BRIOMpATh crioco0 penieHus yueOHo# 3a/1aun (CpaBHUBATh HECKOJIBLKO BapUAHTOB PEIICHUS,
BEIOMpATH Han0OJIee MOAXO/ISIINANA ¢ YIETOM CaMOCTOSTEIILHO BBIICIICHHBIX KPUTCPHUEB).

VY oOyuaromerocst 6ynyT copMHUpOBaHBI CleAyIOIINe 0a30BbIe HCCIIEN0BATEIHCKUE
JEHCTBUS KaK 9acTh YHUBEPCAIbHBIX ITO3HABATEIIbHBIX YICOHBIX JTCHCTBUI:
- HCIIOJIh30BaTh BOIMPOCH! KaK MCCIICIOBATEIILCKUA WHCTPYMEHT MO3HAHMS, (POPMYIHUPOBATH
BONIPOCHI, (UKCHUPYIOUIME MPOTUBOpPEUHE, MPOOJIEMYy, CaMOCTOSATEIbLHO YCTaHABIIUBATh
MCKOMOE U JIaHHOE, (POPMHUPOBAThH THIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHUE;
- TPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM OSKCIIEPUMEHT,
HEOOJIBIIIOE UCCIEAOBAHUE MO YCTAaHOBICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro OOBEKTa,
3aBHCHUMOCTEH 0OBEKTOB MEX1y COOOI;
- CaMOCTOSATEIHHO (HOPMYITUPOBATH 00OOIIEHNS W BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIFOICHMSI, HWCCIIECOBAaHMUS, OICGHUBATh JIOCTOBEPHOCTh TIOJNYYCHHBIX PE3YyJIhTaTOB,
BBIBOJIOB M 00OOIIICHHIA;
- MMPOTHO3WPOBATh BO3MOXKHOE Pa3BHTHE MPOIECCa, a TAK)KE BBIABUTATH MPEAMOIOKEHUS O
€r0 Pa3BUTHUU B HOBBIX YCJIOBHSX.

VY obyuatomierocs OyayT copMuUpoBaHbl yMEHUS paboTaTh ¢ HHGOpPMAaIlUe KaK 4acTh
YHUBEPCAIBHBIX TI03HABATEIBHBIX YUCOHBIX JCHCTBU:
- BBISBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAIMH, JaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3aa4u;
- BbIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATHU3UPOBATH M WHTEPIPETUPOBATH HH(OpPMAIUIO
Pa3TUYHBIX BUJOB U (POPM IIPEICTABIICHHUS,
- BbIOMpaTh GopMy MpeacTaBiIeHUsT MHPOPMAIMH U WUIIOCTPUPOBATH pPEIIaeMble 3a7adu
cXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMU;
- OILICHWBAaTh HAASKHOCTh WH(POPMAIMH TIO KPUTEPUSM, TPEIIOKECHHBIM YYHTEIEM WA
c(hOpMyIUPOBAHHBIM CAMOCTOSITETHHO.

YHuBepcaabHble KOMMYHUKATHBHBIC NEUCTBHS OOCCIEYMBAIOT C(HOPMUPOBAHHOCTH
COIMAJTBHBIX HABBIKOB O0YYaOIIHXCS.

Y  oOyuaromerocs OyayT chopMUpOBaHbI yMEHHUsS  OOIIEHUS KakK  4acTh
YHUBEPCAITbHBIX KOMMYHUKATUBHBIX YUCOHBIX JACHCTBUI:
- BOCHpPUHUMATh U (HOPMYJIHUPOBATh CYX ACHHUS B COOTBETCTBUU C YCIOBHUSIMU MU UEISIMU
oO01eHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCHhMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS TI0 XO/1y PEIICHHUS 3a/1a4i U TIOJyYeHHBIM Pe3yJIbTaTaM;
- B X0JIe¢ 0OCYXICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOW TEeMblI, MPOOIEMBI,
peraemMoif 3a1a4u, BEICKa3bIBaTh UJICH, HAIIEJICHHBIC HA TIOUCK PEIICHHUS, COMTOCTABIISAThH CBOU
CYXKIIEHUS C CYXICHUSMU JPYTHX YYaCTHUKOB Juajora, OOHApyXKHWBaTh pa3jiudne W
CXOJICTBO TIO3UITUH, B KOPPEKTHOU (hopme hopMyTupOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
- TIPEJACTABIIATH PE3YNbTAThl PEIICHUS 3a]adM, JKCIEPUMEHTa, HWCCIECIOBAHUSA, TPOEKTa,
CaMOCTOSATENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a7a4 MPE3CHTANH |
0COOEHHOCTEN ayIMTOPHUH.

Y obyuatomerocss OyayT chOpMUpPOBaHBI YMEHHUS COTPYJHUYECTBA KaK 4YacTh
YHUBEPCAITbHBIX KOMMYHUKATUBHBIX YUCOHBIX JICHCTBUI:



- TIOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON U WHIUBUIYAIbHON pabOThl MpH
pelIeHNH YYeOHBIX MaTEMAaTHYECKUX 3a/1aY;

- NPUHHAMATH LEJIb COBMECTHOM JEATENBHOCTH, IJIAHUPOBATh OPraHU3aLUI0 COBMECTHOM
paboThI, pacrpeneisaTh BUABI pabOT, JOTOBapUBATHCS, OOCYKIATh MPOIECC M Pe3yabTaT
paboThI, 0000MIATh MHEHHUS HECKOJIBKHUX YEIOBECK;

- y4acTBOBaTh B TPYMIOBBIX (Gopmax padoThl (00CYXIeHusi, 0OMEH MHEHHUSIMHU, MO3TOBbIC
HITYPMBI U APYTHE), BBINOIHATh CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOM ACHCTBUS C
JPYTMMU WICHAMH KOMaH/bl, OLIEHMBATh KAayeCTBO CBOErO BKJIaJa B OOIIMKA MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJIEHCTBHS.

VYHuBepcanbHble peryJsiTUBHbIE JEHCTBUSA 00ecieunBaloT (POPMUPOBAHNE CMBICTIOBBIX
YCTaHOBOK M >KU3HEHHBIX HABBIKOB JTIUYHOCTH.

VY oOyuaromerocss OyayT cGOpMUpPOBaHBI YMEHHUS CaMOOpPraHU3AIMM KaK 4YacTh
YHUBEPCAIbHBIX PETYJIATUBHBIX YUEOHBIX JCHCTBUM:

- CAaMOCTOSITEILHO COCTABIIAThH TUIAH, AJITOPUTM PEIICHUS 3a/1auu (WM €ro 4acTh), BEIOUpATh
crocod pemeHuss ¢ y4€TOM MMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

Y oOyuatomerocss OyayT copMHpoBaHbl YMEHHS CAMOKOHTPOJS Kak 4acTh
YHUBEPCAIbHBIX PETYJISATUBHBIX YUCOHBIX JEHCTBUI:

- BJAAETh CHOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3yibTaTa pPElIeHUs
MaTeMaTHUYECKOM 3a7auu;

- OPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPHU PEIICHWU 3aJa4d, BHOCUTH
KOPPEKTUBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

- OLIEHMBATb COOTBETCTBUE pPE3yJIbTaTa JEATEIHHOCTH TOCTABICHHOW ILIEM U YCIOBUSM,
OOBSACHATh NMPUYUHBI JOCTHXKEHUS WU HEIOCTHKEHUS IEJIM, HAXOJUTh OIIMOKY, IaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTO Kypca «Anredpay.

Yucna u evluucnenus.

BrImonHsITh, codyeTasi yCTHbIE W MHUCHMEHHBIC TPUEMBI, apuPMETHICCKUE ICHCTBUSIC
palMOHAIBHBIMU YUCIIAMH.

HaxonuTth 3HaueHMs] YHMCIOBBIX BBIPAXXEHHM, MPUMEHATh Pa3HOOOpPAa3HbIE CIOCOOBIN
OpUEMBl BBIYMCIICHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUMN, COJEPKAIIUX OOBIKHOBEHHBIEH
JECATUYHBIE TPOOH.

[lepexoguts oOT oaHOM (OpMBI 3amMCH 4YUCEN K JApyrod (mpeoOpa3oBBIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTHB
OECKOHEUHYIO JIECATHYHYIO APOOB).

CpaBHUBaTh U YIIOPSIOYUBATH PAIIMOHATILHBIC YHCTIA.

OKpyrisTh yucia.

BpInONHATE NPUKUAKY W OLEHKY pe3ysibTaTa BBIYMCICHUHN, OLEHKY 3HA4YCHUU
YUCJIOBBIX BBIPpAXKECHUN. BBINOMHATH JEWCTBUS CO CTENEHAMH C HATypaJbHBIMU
MIOKAa3aTEJISIMH.

[IpuMeHATh NPU3HAKYU JAETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYpPaIbHbIX YHCEIL.

Pemate mpakTHKO-OPUEHTUPOBAHHBIE 337a4d, CBSI3AHHBIE C OTHOLUIEHUEM BEJIMYUH,
IPONOPLUOHAILHOCTBIO BEIMYMH, MPOLUEHTAMHU, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHHS
3a/1a4y ¢ y4ETOM OrpAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMBbIX OOBEKTOB.

Hcnonb30oBaTh HayaldbHbIE MPEJCTABIECHUS O MHOXKECTBE JEUCTBUTENIbHBIX YUCEIIJIS
CpaBHEHUS, OKPYIJICHUS W BBIUMCICHUH, M300paXkaTh JEHCTBUTEIbHBIE YHMCIIAa TOYKAMHU Ha



KOOPJIMHATHOM MPSIMOM.

[IpumensTe noHsTHEe apuMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTHh KBAJPATHHIC
KOpPHH, HCHOJB3Ys] TPH HEOOXOJWMOCTH KaJbKYJSITOP, BBIIOJIHATH NPEoOpa3oBaHUs
BBIPAKCHUH, COAEPKALINUX KBAIPATHBIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaThk 3anucu OONBIIMX M MaJbIX YUCEN C MOMOUIBIO AECATUYHBIX JpoOei u
creneneu uncia 10.

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE YHUCIIA.

BoinonsaTs apudmeTnueckue AeiMCTBUS ¢ palMOHAIIBHBIMU YUCIIAMU, COUYETasi yCTHBIE
Y IUCbMEHHBIE TPUEMBI, BBITIOJIHATH BEIYMCIICHUS C NPPAMOHATIbHBIMU YUCIAMU.

HaxoguTe 3HaueHHst cTeneHEd C LENbIMHA TOKa3aTelIsIMA W KOPHEH, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUII.

OKpyIJisTh IEUCTBUTEIBHBIE YUCIA, BBIIOIHATh NPUKUIKY pE3yJibTaTa BBIYMCICHUN,
OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Aneebpauueckue 8blpasiceHus.

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJOTUIO M CHUMBOJIMKY, NPUMEHSTHEE B
IpoLECCe OCBOCHMSI y4eOHOT0 MaTepHaa.

Haxonuth 3HaueHNst OyKBEHHBIX BBIPAKEHUN MTPH 33JJaHHBIX 3HAUYCHUSAX TIEPEMEHHBIX.

BoimonusaTe mpeoOpa3oBaHUsA IIEJIOTO  BBIPAKEHUS B MHOTOUICH MPHUBEICHUEM
NOJI00HBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BpINONHAT YMHOXXEHHE OJHOYJIECHA HA MHOTOYWIEH M MHOIOWIEHAa HA MHOTOYJIEH,
OpUMEHSATH (POPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCynecTBIATh PA3JIOKEHNE MHOTOYJIEHOB HA MHOXKHUTEIN C MMOMOUIIBIO BBIHECEHUS 32
CKOOKM OOIIero  MHOXUTENs, TPYNIUPOBKM  CIAraembiX, MpUMEHEHUus (GopMy
COKPAILLIEHHOI'O YMHOXEHHS.

[Ipumensate mnpeoOpa3oBaHUs MHOTOYICHOB JJisi PEIICHUS Pa3IUYHBIX 3a7ad U3
MaTE€MaTUKH, CMEKHBIX [IPEIMETOB, U3 PEAIBHON IPAKTUKH.

Hcnonb3oBaTh  CBOWMCTBA CTENEHEW C  HATYPAJIbHBIMU  IOKA3aTEeISIMA IS
npeoOpa3oBaHUs BBIPAKCHUI.

[IpuMeHATh MOHATHE CTENEHW C LEJIbIM IOKAa3aTeJeM, BBIIOJIHATh NPEeoOpa3oBaHuUs
BBIPQXEHUH, COACP/KAINX CTEIIEHU C LEIBIM OKA3aTeJIEM.

BbINONHATE TOXKIECTBEHHBIE TPEOOPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUI HA OCHOBE
paBuJI IEUCTBUI HAJl MHOTOWICHAMH U anreOpandecKuMu Jpo0sSMU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[TpumensaTe mnpeoOpa3oBaHUs BBIPAKEHUN IS pEUICHUS pPa3jIudHbIX 3a7]a4 W3
MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 PEAIBHON IPAKTUKH.

Pemate nuHelHBIE W KBAaJApPATHBIE YPABHEHUS, YPABHEHUS, CBOIAIIMECS K HUM,
npocrenime ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cucrembl IByX JMHEMHBIX YPAaBHEHHUU C JBYMS NEPEMEHHBIMU U CHUCTEMBI
JIBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIISICTCS JIUHEUHBIM.

Pemarp TekcTOBbIE 3amaud anreOpanyeckuM CIIOCOOOM C TOMOIIbIO COCTaBIICHUS
YPAaBHEHHMS WM CUCTEMBI ABYX YPABHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBoguTe mpocCTEWIINE WCCICAOBAHHS YPAaBHEHMM W CUCTEM YPAaBHEHHW, B TOM
YHUCIIe C IPUMEHEHUEM IpaUUECKUX MPEACTABICHUN (YCTaHABIMBATh, UMEET JIM ypaBHEHHE
WIM CUCTEMA YPaBHEHUM PEILICHHUs, €CITU UMEET, TO CKOJIBbKO, U MPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pa)kaTh pEILICHUE
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBAaTh PEUIEHUE C IOMOIIBI0 CUMBOJIOB.

Pemlarb cucCTEMBI JMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIINE



KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEUICHUE C TIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIUYHBIX 3a/a4.

Ypasnenua u nepasencmea.

PemaTe nuHENHBIE YpaBHEHHS ¢ OJJHOM EPEMEHHOM, IIPUMEHSS ITPaBUIIa Iepexoa OT
VMCXOJHOIO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsATh, SBISIETCA JIM YHMCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyueckue METObI MPU PEUICHUN JTUHEUHBIX YPABHEHUM U UX CUCTEM.

[TonGupaTe npuMepsl Tap YKCEI, SBISIOUIMXCS PEIICHUEM JIMHEHHOIO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMM.

CtpouTh B KOOPJMHATHOM IUIOCKOCTH TpaduK JIUHEHHOTO YpPaBHEHHUS C JBYMS
NEpEeMEHHBIMH, MOJIb3YSCh TpaUKOM, MPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUSI.

Pemats cucrtemsl ABYX JIMHEHHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMH, B TOM YHCIIE
rpauIECKH.

CocTaBisTh U pelaTh JIUHEHHOE YpaBHEHUE WA CUCTEMY JIMHEHWHBIX YPaBHEHUW MO
YCJIOBHIO 3aJ]a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d IOJYYEHHBIN
pe3yJbTar.

Pemate nuHENHBIE, KBagpaTHbBICE YPABHEHHUS M PALUOHAIBHBIE YpPaBHEHHS,
CBOJISIIMECA K HUM, CUCTEMBI JBYX YPaBHEHUU C IByMs IEPEMECHHBIMU.

[IpoBoauTe mpocTEWIIME HCCIACAOBAHHUS YPAaBHEHMM W CUCTEM YpPAaBHEHHW, B TOM
Yyucie ¢ NMpUMeHEeHHeM rpaduuecKux MpeAcTaBieHu (yCTaHaBIUBATh, UMEET JIM YPaBHEHUE
WJIM CUCTEMAa YPaBHEHUH PEIIeHUsI, €CJIU UMEET, TO CKOJIBKO, U MPoYee).

[lepexoauTh OT cioBecHOW (OPMYJIUPOBKHU 3aauM K €€ anredpandyeckol MOJENH ¢
IIOMOIIBIO COCTABJIICHUS YPAaBHEHHS WJIM CUCTEMBl YPAaBHEHHI, HHTEPHPETHPOBATH B
COOTBETCTBHM C KOHTEKCTOM 33/1a4y MOJTYyYECHHBIN pe3yJIbTar.

[IpumeHaTp CBOWCTBA YMCIOBBIX HEPABEHCTB JUISl CPAaBHEHUS, OLEHKH, pellaTh
JUHEWHBIC HEpPaBEHCTBA C OJIHOM TEPEMEHHOW W WX CHCTEMBI, JaBaTh TIpadHUUECKyIO
WJUTIOCTPALMIO MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHryuu.

N3o0paxkaTb Ha KOOpPJWHATHOW TMPSMOW TOYKHU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KH, HWHTEpBajbl, 3alUCHIBATh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanyecKkoM si3bIKE.

OtMeyaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATaM, CTPOUTH
rpaduxu TuHEHHBIX GyHKUUNA. CTpouTh rpaduk QyHKIUHU y = |x|.

OnuceiBaTh € MOMOIIBI0 (PYHKIMH H3BECTHBIE 3aBHUCHUMOCTH MEXIY BEINYMHAMM:
CKOpPOCTb, BPEMsl, paCCTOSIHUE, 1I€Ha, KOJINYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpEMH,
00BbEM paboTHI.

Haxonauts 3HaueHue GyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[TonumaTts rpaduueckuii crocod MpeacTaBlIeHUus U aHaIM3a HHGOPMAIINH, U3BJICKATh
¥ MHTEPIPETUPOBATh HHPOPMALIUIO U3 IPapUKOB pEaIbHBIX MPOLECCOB U 3aBUCUMOCTEIA.

[lonnmate W HCNONB30BaTh (PYHKUMOHAIBHBIE TMOHATHS W S3bIK  (TEPMUHBI,
CUMBOJIMYECKUE O003HAUYEHMS), ONPENEIATh 3HAUeHUE (PYHKIMU [0 3HAYEHUIO apryMeHTa,
ONpeaeNsITh CBOMCTBA (DYHKUUHU 10 €€ rpaduKy.

Crtpoutb rpaduku 31eMeHTapHbIX QYHKUIUNA BUJA:

k o o .
Y= y=x",y=x’,y=+x,y=|x|, omucwiBaTh CBOWCTBA YHUCIOBOIi byHKIMU 10 €€

rpaduky.



Pacnio3naBath  QyHKIMM ~ u3ydeHHBIX  BHAOB. [loka3piBaTh  CXEMaTUYECKU
pacmoyio’KeHHe  Ha  KOOPJAMHATHOM  ITUIOCKOCTH  TpadukoB  (QYHKIUMHA  BUJA:

k 2 3 . . o
y=kx,y=kx+b,y=;,y=ax +bx+c,y=X", y=+x,y=(xV{(B 3aBUCHMOCTH OT 3HAYCHMI

K03 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth 1 U300paXkaTh cXxeMaTUdecku rpaduKu KBaIpaTUIHBIX (YHKIIUMA, OMTUCHIBAThH
CBOMCTBA KBaJAPATUYHBIX (DYHKIIHH 1O UX rpaduKam.

Pacrio3naBate kBampaTH4Hyr (QYHKIUIO 10 (OpMyJe, NPUBOIUTH TPUMEPHI
KBaIPATUIHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.

Yucnosvie nocnedosamenbHoOCmu U NPOSPECCUl.

Pacno3naBath apudmeTHYeCKyl0 U TE€OMETPUUYECKYH0 MPOTPECCHUU TMPU Pa3HBIX
cnoco0ax 3aJaHusl.

BeIMonHATH BBIUKUCICHUS ¢ UCTIOIB30BaHUEM (POPMYIT n-ro ujaeHa apudpMeTHIECKON U
reOMETPUYECKOI MPOrpeccuid, CyMMBbI TIEPBHIX N YWICHOB.

N300paxkats 4sieHbI OCIEeI0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemars 3agaun, CBSI3aHHBIE C YHMCIOBBIMHM IOCIEAOBATEIBHOCTAMH, B TOM YHCIIE
3a/1ayy U3 peabHOM KU3HHU (C UCTIOJIb30BAHUEM KAIBbKYJISATOPA, IU(DPOBBIX TEXHOIOTUN).

Beposamnocmov u cmamucmuka

Yutath nHGOPMAIIHIO, TPECTABICHHYIO B TaOJIMIIAX, HA AMarpaMMax, MpPeCTaBIIsATh
JAaHHBIC B BHJIC TaOJUII, CTPOUTH AUATrPaMMBbI (CTOJIOMKOBBIE (CTOI0UYATHIC) U KPYTOBBIC) TIO
MacCHBaM 3HAYEHUU.

OnuceiBaTh U UHTEPIPETUPOBATH pEaJbHbIC YUCIIOBBLIC JAHHBIC, MPE/ICTABICHHBIC B
TabJIMIAX, HA AMarpaMmmax, rpapukax.

Wcnonp30BaTh 111 ONMUCAHUS JTAHHBIX CTATUCTHYECKHE XapaKTEPUCTHKU: CpeHee
apudpmMeTnyecKoe, MeIMaHa, HauboJIblllee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

Nmeth npencraBieHre O CIy4aiHOW M3MEHYMBOCTH Ha MpUMeEpax leH, (PU3nyeckux
BEJIMYHMH, AHTPONOMETPUYECKUX [AHHBIX, HMMETh MPEJCTABIEHUE O CTATUCTUYECKOM
YCTOWYHUBOCTH.

N3Bnekate U mpeoOpa3oBbIBaTh MHQPOPMAIIMIO, TMPEACTABICHHYIO B BHJE TaOJIHII,
auarpaMm, rpaduKoB, IPEICTABIATh JaHHBIE B BUE TaOIUIl, TUarpamMmm, rpadukoB.

OnuchiBaTh IaHHBIE C MOMOIIBIO CTATUCTUYECKUX TOKa3aTeNeil: CpeIHUX 3HAUYCHUU U
Mep paccernBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHUW W YaCTOTHl COOBITHI, B TOM 4YHUCIE IO
pe3yJiibTaTaM U3MEPEHUN U HAOJIIOICHU.

Haxonuth BEpOATHOCTH Cly4YaWHBIX COOBITMI B ONbBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OMBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnonb3oBaTh rpadguueckue MOAEIU: JEPEBO CIYYAMHOIO SKCIIEPUMEHTA, TUarpaMMbl
Diinepa, ynuciaoBas npsimasi.

OnepupoBaTh MOHATHUSMU: MHOXXECTBO, MOJIMHOXECTBO, BBITIOJHATH OMEPAIMH HAJ]
MHOXXECTBaMHU: OOBEIUHECHHE, TepeceueHue, JOMOJTHEHUE, TEPEUUCIATh DIEMEHTHI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnionp3oBath rpaduaeckoe MpeicTaBICHUE MHOXKECTB M CBSI3CH MEXIy HUMH IS
OTHMCAHMS TIPOIECCOB W SBJICHUM, B TOM YHCJIC MPHU PEIICHUU 3a/ad U3 APYTHX y4eOHBIX
PEIMETOB U KYpPCOB.

Pewate 3a1aun OpraHu30BaHHBIM NIEPEOOPOM BapUAHTOB, a TAKXKE C UCIOJb30BAHUEM
KOMOMHATOPHBIX MPABUI U METOJIOB.



Hcnonb30BaTh onucaTeabHbIE XapAKTEPUCTUKHU JII MACCUBOB YHUCJIOBBIX JAHHBIX, B
TOM YHCJIE CPEAHUE 3HAUYCHUS U MEPBI pACCEUBAHUS.

Haxoauth dYacToThl 3HAYeHUH M 4YacTOThl COOBITHS, B TOM YHCIE MOJIb3YsCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHHUIN 1 HAOJIIOACHU .

Haxonuth BEpOSTHOCTH CITyYailHBIX COOBITHH B M3YYCHHBIX OMBITaX, B TOM YHCIIC B
OMBITAX C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEpHUSX HCIBITAHUN [0
IIEPBOI'0 YCIIEXA, B CEPUAX UCTBITAHUN bepHyuIn.

HNmeThs npeacTaBiieHUE O CIy4ailHOM BEJIMYMHE U O PACTIPEICIICHUN BEPOSITHOCTEM.

NMmetp npesicTaBieHre 0 3aKOHE OOJIBIINX YHCEI KaK O MPOSIBJICHUU 3aKOHOMEPHOCTH
B CJIy4allHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBILIMX YKCE B IPUPOE U OOIIECTBE.

2. Conepxkanue y4eOHOT0 IpeaMeTa
7 xJmacc

Hucna ¥ BBIYUCIICHUS.

JpoOu OOBIKHOBEHHBIC U JIECATUYHBIC, IEPEXO] OT OJHON (HOPMBI 3amucCH Ipodei K
npyrosi. IloHATHe panMOHAIBHOIO 4YHUCHA, 3alMCh, CPAaBHEHUE, YIOPAJIOYMBAHKE
paloHaNbHBIX Yncen. ApupMeTH4ecKre IeHCTBUS C pallMOHAIbHBIMU YHMCiIaMu. Pemienue
3aJ1a4 U3 peaNbHOM MPAaKTUKH Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypajbHBIM IOKA3aTEJIEM: ONpEAENEHUE, NPeoOpa3oBaHUE BBIPAKEHUN
Ha OCHOBE OIpENEeNIeHUs, 3auCh OONbIIMUX YHces. [IpoLeHThI, 3aIuCh MPOLIEHTOB B BUJIE
IpoOu 1 IpoOu B BUJE MPOLIEHTOB. Tpy OCHOBHBIE 33J]a4Kl HA MPOLIEHTHI, PEIICHUE 3a]a4 U3
peaIbHOMN IIPAKTUKHU.

[IppuMeHeHne TPU3HAKOB JEIMMOCTH, PAa3JI0KEHHE HA MHOMKHUTENIM HATypalbHBIX
YHUCEN.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U oOpaTHasi MPOMOPIIMOHATLHOCTH.

AnreOpanvecKkue BbIpaKEHUS.

[IepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumsblie
3Ha4YeHUs MNepeMeHHbIX. lIpeacraBneHne 3aBUCMMOCTH MEXAY BEIWYUMHAMHUB BHJIE
dopmynsl. Beruaucnenus mo ¢dopmynam. [IpeoOpazoBanme OYKBEHHBIX BBIPKCHHIA,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, NpPaBWIA MPEOOpPa30BaHHMS CYMM M IPOHU3BEICHUH,
IpaBUiia PACKPBITUS CKOOOK U MPUBEIECHUS MOJOOHBIX CIaraeMbiX.

CBOICTBA CTENEHU C HATYPAIBHBIM MIOKA3aTENEM.

OnHowrensl W MHOrowieHsl. CreneHb MHorowieHa. CroKeHue, BBIYMTAHUE,
YMHOXEHHE MHOTOWICHOB. (DOpMysbl COKpPAIIEHHOTO YMHOXKEHHUS: KBagpaT CyMMBbI H
KBagpar paszHocTH. QPopMmysla pa3HOCTH KBaJApaToB. PasjiokeHrWe MHOTOWIEHOB Ha
MHOXHUTEIH.

YpaBHEHUS 1 HEPABEHCTBA.

VYpaBHeHME, KOpEHb  ypaBHEHHUS, IpaBWia  [peoOpa3oBaHUA  ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOE ypaBHEHHUE C OJIHOW MEPEMEHHOM, YHCIIO KOPHEW JIMHEMHOTO YpPaBHEHWS,
pelieHre JUHEHHbIX ypaBHeHMI. CocTaBiieHMe YpaBHEHMI IO yCJIOBHIO 3ahaudd. Pemenue
TEKCTOBBIX 33]a4 C [IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHME C JAByMs IepeMeHHbIMU U ero rpaduk. Cucrema ABYyX
JMHENHBIX ypaBHEHUH C JBYMsI NEPEMEHHbIMU. PelieHue cucteM ypaBHEHMH crocoOoM
NOACTaHOBKH. [[pumeps! pelennst TEKCTOBBIX 33/1a4 ¢ TOMOLIBI0 CUCTEM YPABHEHHU.

DyHKIUH.

Koopaunara Touku Ha npsimoil. UucinoBsle TpOMEXYTKU. PaccTosiHue mMexay AByMs



TOYKaMHU KOOPJUHATHOM MPSIMOM.

[IpssmoyronbHast cucremMa kKoopauHaT, ocu Oxu Oy. Abciucca U opJuHaTa TOYKHMHA
KOOpJMHATHOM mockocTH. [IpumMepsl rpadukoB, 3agaHHbix hopmynamu. UteHue rpadukon
peanbHBIX 3aBucuMocTeil. [lonstue ¢ynknuu. ['padux dynkmum. CoiicTBa (QyHKIUI.
Jluneitnas ¢ynknusa, e€ rpaduk. ['paduxk Qynkmuum y=0ixVié, paduyeckoe perieHue
JIMHEWHBIX YPAaBHEHUN U CHUCTEM JIMHENHBIX YPAaBHEHUM.

Beposamnocmo u cmamucmuka

[IpeacraBnenue naHHBIX B BUAE TAOJUL, AUarpaMM, rpa@ukoB. 3arojJHEHUE TaOJIHLL,
YTEHWE U TOCTPOEHUE JuarpamMMm (CTOJOMKOBBIX (CTOJOYATBIX) M KPYroBbIX). UTeHwue
rpa@uKoB pealbHbIX THpoueccoB. M3pineuenne wuHbopManuu U3 JaUarpaMMH TaOJMIl,
UCIIOJIb30BAaHUE U UHTEPIIPETAIUS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHee apu@MeTHdyecKkoe, MeauaHa, pa3max,
HauMOOJbIIIEE U HAMMEHbIIIeEe 3HaUYCeHUs] HAOOpa YHCIOBBIX JaHHBIX. [IpuMepsl ciydaitHOM
U3MEHYMBOCTHU.

Crny4daiiHbIN SKCIIEpUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH M 4YacToTa.
Ponp ManoBeposSITHBIX M MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B MPHUPOJE U B OOIIECTBE.
MoHera u urpajnbHas KOCTb B TEOPUU BEPOSTHOCTEH.

8 Kacc

Hucna v BBIYUCIICHUS.

KBagpatueiii koperb u3 uucina. [lonstue o0 uppauroHasbHOM uHcie. JlecsTuuHbie
npUOIMKEHUST UppalMOHAIbHBIX yucen. CBOMCTBAa apu(METUUECKUX KBAJIPATHBIX KOPHEN U
UX TpPUMEHEHHWE K MpeoOpa3OoBaHUIO0 YUCIOBBIX BBIPAKEHHM W BBIYHCIICHUSM.
JlenCTBUTEIIBHBIC YHCIIA.

CreneHsb ¢ enbIM IoKa3aTesneM U e€ ceorictsa. CTaHmapTHas 3alKMCh YNCTA.

AnreOpandecKkue BbIpaKEHUS.

KBaapaTHbIil TpEXWIEH, Pa3I0KEHNE KBAAPATHOTO TPEXWIEHA HA MHOXKUTEIH.

AnrebOpandeckast poOb. OCHOBHOE CBOWCTBO anreOpamdeckoil apobu. CroxxeHwue,
BbIUMTAaHUE, YMHOXKEHUE, JIeJIeHne airedpanyeckux apoOeil. PanmonansHbpie BhIpaXXEHUS U
UX MpeoOpa3oBaHUE.

YpaBHEHUS U HEPABEHCTBA.

KBagparHoe ypaBHeHue, popMmysa KOpHEWH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHEHMil, CBOASAIIMXCS K JIMHEWHBIM U KBajpaTHbIM. [Ipocreiimue apoOHO-
palMoOHaIbHbIE YPAaBHEHUS.

I'paduueckass umHTEpnperanus ypaBHEHUH C JBYMsI TIEPEMEHHBIMH U CHUCTEM
JIMHENHBIX YPABHEHUHN C ABYyMs INepeMeHHBbIMU. [IpuMepsl pelieHus cUCTeM HEJIMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenne TekCcTOBBIX 3a/1a4 anredOpandeckum CrocoOoM.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HeEpaBeHCTBO ¢ OAHOM IIEPEMEHHOU.
PaBHOCUIBHOCT HEpaBeHCTB. JIMHEHHbIE HEpaBEHCTBA C OAHON mepeMeHHOW. CHCTeMbI
JIMHEVHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

OyHKIUH.

[lonsitue QyHknuu. OO6macTh ONpeneneHuss W MHOXECTBO 3HAYECHUH (YHKLHUU.
CnocoObl 3a1anus PyHKIUH.

I'padux ¢ynkumun. Yrenue cBoicTB pyHkuuu no e€ rpaduky. [Ipumeps rpadukon
(GyHKUMNA, OTpaXaroluX peajbHble MPOIECCHI.



@OYHKIUYU, OMHUCHIBAIOIINE MPAMYIO U OOpAaTHYIO MPONOPLHUOHANIbHBIE 3aBUCUMOCTH,
ux rpaduxu. Oynkuun y = x°, y = x°, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHEHUI U
CHCTEM yPaBHEHUU.

Beposamnocmov u cmamucmuka

[IpencraBnenne naHHBIX B BUAE TaOIUI, TUarpamMmm, rpad)uKoB.

MHOXECTBO, AJIEMEHT MHOXKECTBa, MOAMHOXKeCTBO. Oreparuu HajJ MHOXKECTBaAMHU:
o0ObeIMHEHUE, TMepecedeHne, aonoimHeHue. CBoiicTBa omepanuil HaJl MHOXKECTBAMHU:
NEPEMECTUTENIbHOE, COYeTaTelNbHOEe, paclpeleuTeNbHOe, BKIIOUEHUsA. lVcnonp3oBaHue
rpauIecKoro MpeaCTaBICHUS] MHOXKECTB JJISI ONMUCAHUS PEATbHBIX TPOIECCOB U SIBICHHM,
IIPY pEIICHUY 3a/1ad.

9 knacc

Uucna v BBIYUCIICHHUS.

PanvonanpHbpie  4yKclia, HppaIMOHAIBHBIE YHCIA, KOHEYHbIE M OECKOHEYHbIS
JEeCATUYHBIE JIpoOu. MHOXXECTBO JEUCTBUTENBHBIX YHCEN, JCHCTBUTEIBHBIC YMCIA Kak
OECKOHEUHBIE JIeCATUYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCEII U KOOPAUHATHOU MPSIMOM.

CpaBHEHHE NCHCTBUTEIBHBIX YUCEN, apUPMETHICCKUE IEHCTBUS C JEHCTBUTEIHLHBIMU
YUCIIAMHU.

Pa3Mepbl 00BEKTOB OKPY>KAIOLIEr0 MUPA, IJIUTEILHOCTh MPOIIECCOB B OKPYKalOIEeM
MHpE.

[IpubmmkEHHOE 3HAUYCHUE BEIUYMHBI, TOYHOCTh MpUOMKeHUs. OKpyIrJieHUEe 4HCe.
[Ipukuaka U oleHKa pe3yIbTaTOB BEIYMCICHUIA.

VYpaBHEHUS 1 HEPABEHCTBA.

JluneriHoe ypaBHEHUE. Penienne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHHN, CBOISIIMXCSA K KBAaJAPATHBIM.
bukBagpatHoe ypaBHeHHE. [IpuMepsl pelieHrs YpaBHEHUN TPETbEN U YETBEPTOM CTENEHEU
pPa310KEHNEM HA MHOXKUTEIIU.

Pemenne  npoOHO-panMOHAIBHBIX  YpaBHGHMH. PerieHwe  TEeKCTOBBIX  3a/aad
anredpandecKuM METOJIOM.

YpaBHeHuUE ¢ IByMsl IEpEMEHHBIMU U €ro rpaduk. Permenue cucreM IBYX JIMHEHHBIX
YPaBHEHU C IBYyMs NEPEMEHHBIMU. PellleHne cuctem JByX YpaBHEHHUH, OJTHO U3 KOTOPBIX
JUHEHoe, a Ipyroe — BTopoi cteneHu. ['paduueckas uHTEpripeTanusi CUCTEMbl YpPaBHEHHM
C IBYMSI TIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 anreOpandyecKuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne MHENHBIX HEPABEHCTB C OAHOM NEPEMEHHON. Pelenne cucreM JIMHEWHBIX
HEPABEHCTB ¢ O7[HOM nepeMeHHon. KBaaparHeie HepaBeHcTBa. ['paduueckas nHTepnpeTams
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsl [IEPEMEHHBIMU.

OyHKIUH.

KBagparnunas ¢ynknus, e€ rpaduk u cBoiictBa. [lapabona, KoopauHATHI BEPIIHHBI
napadoJibl, 0Cb CAMMETPHUHU MapadOIbl.

N k S .
I'paduku GyHKIHIA: y=kx,y=kX+b,y=;,y=x3,y=&,yZGXVG,I/I UX CBOWCTBA.

UucnoBsie MOCIEI0BATEILHOCTA U MIPOTPECCUMU.

[loHsiTHE  4YMCIOBOM  MOCIEAOBATENBHOCTH.  3aJaHUE  MOCIEA0BATEIbHOCTH
peKyppeHTHOM (popMyoit 1 popmMyJioi n-ro YieHa.

Apudmernyeckas u  reoMmeTpuueckas mnporpeccur. DopMmysibl  #-TO  WiIeHA



apu(pMETUYECKON U T€OMETPUUECKOM MPOTPECCUil, CyMMbI MEPBBIX 71UJICHOB.

N3o0pakenne 4jieHOB apu(PMETHUECKON U TEOMETPUUYECKON MPOrPEeCcCHil TOYKaMU Ha
KOOPAMHATHOM TIOCKOCTH. JINHENHBIN U 3KCTIOHEHITUANbHBIN pocT. CII0KHBIE TPOLICHTHI.

Beposmnocmv u cmamucmuxa

[IpeacraBnenre AaHHBIX B BHUjAE TaOmWIl, auarpamm, TpauKoB, HHTEPIIPETAIUSI
TaHHBIX. YTEeHHEe U TOCTpOCHHUE TaOIuUIl, AHarpamMmm, TpaduKoOB MO PEATbHBIM JaHHBIM.

IlepectanoBku u (¢akropuan. CoderaHuss U YUCIO coveTaHWil. Pemenue 3amay c
UCIIOJIb30BAaHUEM  KOMOMHATOPUKU. OJIEMEHTapHbIE COOBITHUS  CIy4ailHOTO  OIBITA.
Cnyuaiinbie  coObiTHs.  BepostHoctu  coObiThil. ONBITBI ¢ PaBHOBO3MO>KHBIMU
3JIEMEHTApHBIMU COOBITHSIMU. CiydaliHplid BBIOOP. CBSI3b MEXAY MAaJIOBEPOSTHBIMU U
MPAKTUYECKU JJOCTOBEPHBIMU COOBITUSIMU B MPUPOJIC, OOIIECTBE U HAYKE.

HepeBo. CBOIICTBa N€pEBBEB: E€AUHCTBEHHOCTh ITyTH, CYIIECTBOBAHHE BHUCSYEH
BEPIIMHBI, CBS3b MEXKY YMCIOM BEPIIMH U yucioM pédep. [IpaBuno ymHoxenus. Pemenne
3a/1a4y ¢ MOMOIIBIO TPadoB.

[IpotuBomnosnoxueie coObiTusA. Juarpamma Ditnepa. OObeaMHEHUE U TIEpPECEUCHUE
coobiTuii. HecoBmectHbie coObiTua. Dopmyna CIOXKEHHS BEpOSTHOCTEH. Y CIOBHas
BeposiTHOCTh.  [IpaBmiio  ymHokenwsi.  HesaBucumbie  coObitusi.  [IpencraBnenwue
SKCIIEPUMEHTA B BUJE JiepeBa. PenieHne 3a1a4 Ha HaXOXKJIEHUE BEPOSTHOCTEN C MOMOIIBIO
JIepeBa CIIy4anHOro 3KCIEPUMEHTA, AUarpaMm JWiiepa.

3. TemaTmueckoe IMIIaHUPOBAHKE

TemaTuyeckoe MIaHUpPoBaHue 7 KJaace

Ne ypoxa| HaumeHnoBaHue pa3aesios, TeM Yacel yueOHOrO
BpeMeHU

IToBTOpenue 3 uaca

1-3 [ToBTOpEHHE. 3

I'naBa 1. Beipa:kenus, Toxk/1ecTBa, ypaBHeHus, 21 4

4 YuciioBble BBIPAKEHUS 1

5-6 Bripaxkenus ¢ nepeMeHHbIMU 2

7-8 CpaBHEHMS 3HAUEHUH BBIPAXKCHUM 2

9 CpoiicTBa 1eCTBUI HaJ YMCIaMU 1

10-12 ToxxnectBa. ToxxnecTBeHHBIE MPEOOpPa30BaHUS BEIpOKeHUA | 3

13 Konmponvnas paboma Ne [ no meme «Boipakenus, 1
TOKJIECTBA, YPABHEHMSI)

14 YpaBHEHUS U €r0 KOPHU 1

15-16 JInneliHOEe ypaBHEHME C OHOW MEPEMEHHON 2

17-19 Pemrenne 3aayu ¢ noMoOIIbIO YpaBHEHUN 3

20-21 Cpennee apudmernyeckoe, pazmax U MojIa 2

22-23 MennaHa Kak CTaTUCTHYECKAsl XapaKTEPUCTUKA 2

24 Konrponsnas padora Ne 2 o teme «BoIpaskeHus, TOXKIECTBa, | 1
YpaBHEHUS»




I'naBa 2.

®Oynknum 11 4.

25-26 Oynkiun. Beraucnenne 3Hauennii GyHKIuU 1o Gopmyie. 2
27-28 I'paduk GyHkIIN 2
29-30 [IpsiMasi IpOMOPLUMOHATBHOCTH U e€ rpaduk 2
31-32 Jluneiinas GyHkIms u ee rpadux 2
33-34 B3aumnoe pacnosnoxenue rpadukoB JUHEHHBIX QYHKIMH. 2
35 Konmponvnas paboma Ne 3 « Dynkyuuy 1
I'naBa 3. Crenenn ¢ HATYpaJabHBIM NOKa3aTeaem11 4.
36-37 Omnpenenenne CTENEHN ¢ HaTypaJlbHBIM [10Ka3aTeIeM 2
38-39 YMHOKEHUE U JIeIIEHUE CTENEeHEN 2
40 Bo3Benenue B cTeneHb IPOU3BEIEHUS U CTENIEHU 1
41-42 OnHOYJIEH U €r0 CTaHAAPTHBIN BU/T 2
43 VYMHOKEHNE OTHOYICHOB 1
44 BosBenenue ogHowieHa B CTEIEHb 1
45 ®yukmy y=x> y=x’ 1 ux rpadpuKu 1
46 Konmponvnas paboma Ne 4 « Cmenens ¢ HamypanbHbim 1
nokasamesnemy
I'naBa 4. MHoro4sensI 16 4.
47 MHOTroO4IEeH M €ro CTaHJIapTHBINA BUJ] 1
48-49 Cno)xeHue ¥ BBIYMUTAaHUE MHOTOWICHOB 2
50-51 VYMHOKEHHE OJHOYICHA HA MHOTOUJIEH 2
52-54 Brigecenue o0mero MHOXHUTEIS 38 CKOOKH 3
55 Konmponvnas paboma Ne 5 no meme « Mnocounenvl» 1
56-58 YMHOXKEHHUE MHOTOWICHAa HA MHOTOWIEH 3
59-61 PaznoxeHnne MHOTOUJIEHa HA MHOKUTEIH CIIOCOO0M 3
TPYIIHPOBKU
62 Konrtpospnas padora Ne 6 o Teme « MHOTOWIESHBD» 1
I'nmaBa 5. ®opmyJibl COKpPAIIEHHOT0 YMHOXKeHUs119 4.
63-64 Bo3Benenue B KBaJipaT CyMMbI U Pa3HOCTH JABYX BhIpOKEHUU | 2
65-67 Pa3nojxeHne Ha MHOXKHUTEIH C TOMOIIBI0 (hopMyIT KBaapaTa | 3
CYMMBI M KBaJIpaTa pa3HOCTH
68-69 YMHOXKEHHE Pa3HOCTH JIBYX BBIPAKEHUI HA UX CYMMY 2
70-71 PaznoxeHue pa3HOCTH KBaIpaTOB HA MHOKUTEIIH. 2
72-73 CyMMa 1 pa3HOCTh KyOOB 2
74 Koumponvnas paboma Ne 7 « @opmynvl cOKpaujeHHo2o 1
VMHONCEHUSLY
75-76 [TpeoOpazoBaHme MENOT0 BRIPAXKCHHSI B MHOTOWICH 2
77-78 [TpuMeHeHre pa3IUUHBIX CIIOCOOOB AJIS pa3IokKEeHUs Ha 2
MHOKHTEITH
79-80 [TpumeHeHne mpeodpa3oBaHUM IENbIX BBIPAXKCHHMA
81 Kontponbnas padota Ne 8 «Dopmynst cokpawennoco
VMHOMNCEHUSD
I'naBa 6. CucreMbl JIMHEHBIX ypaBHeHU 15 4.
82-83 JluneiiHoe ypaBHEHHE C IBYMsI IEpEMEHHbIMHU | 2
84-85 ['padvk TUHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH 2
86 CucTtembl TMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU 1
87-89 Crnioco6 nocTaHOBKH 3
90-91 Crioco6 crokeHust 2
92-95 Pemenue 3a1a4 ¢ IOMOIIBIO CUCTEM YpPaBHEHUM 4




96 KonTponbnas pabota Ne 9 «Cuctembl TMHEWHBIX YpaBHEHUN
Hmozosoe noemopenue Kypca anzeopul 7 Knacca, 6 u

97 Hrorosoe noBropeHue. BoipaxkeHusi, TOXKIECTBA, YPABHEHHUSI

98 Hrtorosoe noBropenue. DyHKIUU

99 Hrorosoe nosropenue. CTeneHs ¢ HATypaIbHbIM
MOKa3aTeIeM

100-101 | UToroBoe noBTopeHue. @opMyIibl COKpPAIIEHHOTO
YMHOKEHUS

102 Nrorosast konTposibHas padotaNe 10




TemaTnuyeckoe mianuposanue 8 Kiace

Ne /i | Tema KonuuectBo
4acoB

IloBTOpeHne Kypca ajaredpbl 7 Kiaacca Sy

1 MuorowieHsl. @OpMyIIbl COKPAILIEHHOTO YMHOXEHHUS 1

2 Pa3noxeHne MHOTOUIEHA HA MHOXKUTENN 1

3 YpaBHeHu 1

4 OyHKIMH U UX TpaPUKH 1

5 Bxoonas xkonmponvuas paboma 1

PannonajabHbie q1poou 234

6 PanmonaneHble BBIpaKEHUS 1

7 PannoHanpHbIE BBIpaXKEHUS. 1

8 ParnmonanbsHbIe BbIpaXKEHHUS. 1

9 OcHoBHOE cBOCTBO npodu. CokpaiieHue apooei. 1

10 OcHoBHOe cBo¥cTBO ApoOu. CokpateHue apooeit. 1

11 OcHoBHOe cBo¥cTBO Apobu. CokpatieHue apooeit. 1

12 CrnoxeHune v BEIUUTaHUE APOOeH ¢ OJMHAKOBBIMU 3HAMEHATEIISIMU. 1

13 CrnosxeHue 1 BIYUTaHUE APOOEH ¢ OTMHAKOBBIMU 3HAMEHATEIISIMH. 1

14 CrnoxeHue ¥ BRIYUTAaHUE APOOEH C pa3HBIMH 3HAMEHATEISIMHU 1

15 Crno)keHue ¥ BBIYUTAaHUE APOOEH C pa3HbIMH 3HAMEHATEIISIMHU. 1

16 CroxeHue ¥ BbIUUTaHUE APOOe ¢ pa3HBIMU 3HAMEHATENIAMU 1

17 Koumponvnas paboma Nel «Cnooicenue u eiyumatue opooetly. 1

18 YMmHokeHue apodeii. Bo3seaenne qpodu B cTeneHb. 1

19 YMHoxeHue apooeit. Bozsenenne npobu B cTeneHb 1

20 Jlenenue npobdeit 1

21 Jlenenue npobOeit 1

22 IIpeoOpazoBanue parOHAIBHBIX BBIPAXKEHUN 1

23 ITpeoOpa3oBaHue palMOHAIBHBIX BRIPAKESHUI 1




24 [Ipeobpa3oBaHue palMOHAIBHBIX BRIPAKEHUI 1
25 IIpeoOpazoBanue parOHAIBHBIX BBIPAXKCHUN 1
26 _k 1
DyHKIMSA Y= T nee rpa¢uk. OOpaTHasi IPONOPIHOHAIBHOCTh
27 _k 1
DyHKIUA Y= % nee rpaduk. OOpaTHasi IPONOPIHOHATEHOCTb.
28 Konmponvnasa paboma Ne2. «Ilpeobpa3zosanue payuonanibHbix 1
gvipadiceHull. DYHKYUsL y = K/xX»
KBaapaTHbie KOpHH 19
29 PanmonansHple umcna. 1
30 HppanmonanpHele ynca. 1
31 KBanpaTHble KOpHH. 1
32 Apudmernuecknuil KBapaTHBII KOPEHb. 1
33 1
YpaBHeHuUE .
34 Haxoxpaenne npuOIMKeHHBIX 3HAYCHUI KBaAPATHOTO KOPHSL. 1
35 1
DyHKIHS U ee rpaduk.
36 KBagpatHblii KOpEHb U3 IPOU3BEICHHUS. 1
37 KBaapartHslit KOpeHb U3 Jpoou. 1
38 KBanpaTHblil KOpEHb U3 CTEIIEHMU. 1
39 Koumponvnas paboma Ne 3 no meme «Ceoticmaa 1
apugmemunecko2o0 K8aopamHo20 KOPHsLY
40 BrIiHECEeHME MHOKUTENS U3-TT0/] 3HAKA KOPHS. 1
41 Buecenrie MHOXKUTENS 11OJ] 3HAK KOPHSI. 1
42 OcBoOoskIeHHE OT UPPAIMOHATHHOCTH B 3HAMEHATETIE. 1
43 [TpeoOpa3oBanue BBIpAKEHUMN, COACPIKAIIMX KBAJAPATHbIE KOPHU. 1
44 [IpeoOpa3oBanue BBIpAKEHUMN, COACPIKAIINX KBAJAPATHbIE KOPHU. 1
45 VYipouieHre HpparuoHAIBHBIX BBIPAKECHUN. 1
46 Ypok 00001IeHNs ¥ CHCTeMaTH3aIlN 3HAHHI. 1
47 Konmponvnas paboma Ne 4 no meme «Illpeobpazosanue 1
BLIPANCEHUU, COOEPHCAUUX KBAOPAMHBLE KOPHUY.
KBaapaTtHble ypaBHeHHsI 21




48 Ornpezenenue KBapaTHOro ypaBHeHus. HemonHbie kBagpaTHbIe 1

YPABHECHHUS.
49 Omnpenenenre KBaJpaTHOrO ypaBHeHuUs. HernomnHble KBagpaTHble 1

yYpaBHEHUS.
50 Pemrenne kBagpaTHBIX YpaBHEHHH BBIJICIICHUEM KBaipaTa ABY4YJICHA 1
51 ®dopmyiia KOpHEN KBAIPaTHOTO YPaBHEHHUSI. 1
52 dopmyiia KOpHEN KBAAPaTHOTO YPAaBHEHUS. 1
53 dopMya KOpHEH KBaJPaTHOIO YPaBHEHUSI. 1
54 Pemenne 3a1a4 ¢ nOMOIIBIO KBAaIpaTHBIX YPaBHEHUI 1
55 Pemenne 3a1a4d ¢ nOMOIIBIO KBAaIpaTHBIX YPaBHEHUI 1
56 Pemrenne 3a1a4d ¢ nOMOIIBIO KBAIpaTHBIX YPaBHEHUIN 1
57 Teopema Buera 1
58 Koumponvnas paboma Ne. « Pewienue k6a0pamHulx ypagHeHULL) 1
59 Pemennie TpoOGHBIX pallMOHAIBHBIX YPaBHEHUI. 1
60 Pemenne npoOHBIX parmOHAIBHBIX YPABHCHHM. 1
61 Pemennie tpoOHBIX palliOHATBHBIX YPaBHEHUIA. 1
62 Pemienue 3a1a4 ¢ HOMOIIBIO IPOOHBIX PALMOHANBHBIX YPaBHEHUH. 1
63 Pemenue 3a1a4 Ha JBUKEHUE. 1
64 Pemenwne 3amaq Ha padoTy. 1
65 Pemrenue 3agad Ha cIuiaBbl 1 CMECH. 1
66 I'padpuaeckuii criocoO perieHusi ypaBHCHHM. 1
67 I'padmyeckuii cnocob penieHus: ypaBHEHUH. 1
68 Koumponvnas paboma Ne6 1

«Pewenue OpoOHbIX payUOHATLHBIX YPAGHEHUTL)

HepaBeHncrBa 20

69 UucnoBble HEPAaBEHCTBA 1
70 UuciioBble HEPABEHCTBA 1
71 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1
72 CBolicTBa YHUCIOBBIX HEPABEHCTB 1




73 CrnoxeHue 1 yMHOKEHUE YNCIIOBbIX HEPABEHCTB 1
74 CrnosxeHue 1 yMHOKEHUE YHCIIOBBIX HEPABEHCTB 1
75 [TorpemHoCTh ¥ TOUHOCTH MPUOIMKEHUS 1
76 Konmponvnas paboma Ne7 no meme «Ceoticmea 4uciosvix 1
HEPABeHCM B
77 [Tepeceuenune u 0ObeTMHEHHE MHOYKECTB 1
78 YucioBble IPOMEKYTKH 1
79 YucnoBble IPOMEXYTKU 1
80 Perrenvie HepaBeHCTB ¢ OHOM MEpEMEHHOM 1
81 Pemrenne HepaBeHCTB ¢ OHOW NTEPEMEHHON 1
82 Pemienue HepaBeHCTB ¢ OJTHOM MEPEMEHHOMN 1
83 Pemrenne HepaBeHCTB ¢ OAHOU NEPEMEHHOMN 1
84 PemreHue cucreM HEpaBEHCTB C OJHOU IIEPEMEHHOMN 1
85 Pemenne cucreM HEpaBEHCTB € OJHOU IIEPEMEHHOMN 1
86 Pemenue cucteM HEpaBEHCTB € OJJHOW MEPEMEHHOM 1
87 Pemrenne cucreM HepaBEHCTB € OJJHOM NMEPEMEHHOMN 1
88 Konmponvnas paboma No8 no meme « Peuwenue nepagercmea ¢ oonou | 1
NnepemMeHHOU).
CTeneHs ¢ HeJbIM MoKa3aTejieM. JJIeMEHThI CTATHCTHKHA 11
89 Onpenenenne CTENEHNU C LEeJIbIM OTPUIIATEIbHBIM MOKa3aTeIeM 1
90 OrnpenenieHre CTENEHU ¢ UEeIbIM OTPULATENIbHBIM [T0Ka3aTelIeM 1
91 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeleM 1
92 CBoJiCTBa CTENIEHN C LIEJIBIM [10Ka3aTEIEM 1
93 CranpapTHbI BU YUCIa 1
94 CranaapTHBINA BUJ Yncia 1
95 Konmponvnas paboma Ne 9 no meme «Cmenens ¢ yenvim 1
nokaszamenemy.
96 COop ¥ rpynnmupoBKa CTATUCTUYECKUX JAaHHBIX. 1
97 COop M rpyNMupoOBKa CTATUCTHUECKUX JTAHHBIX. 1




98 HarnsgHoe mpencraBieHne cTaTUCTUUECKON HHPOPMAITHIH. 1
99 HarnsimHoe mpencraBieHne CTaTUCTUYECKONH HHPOPMaIUH. 1
100 [ToBTOpEeHUe 1
101 Konmponvnaa paooma NelO «Hmozosan konmponvnasa pabomay 1
102 Koumponwvnan paooma NelO) «Umozoeasn konmpoavnaa pabomay 1
TemaTuyeckoe NJaHUpoBaHue 9 Kiace
Ne Tema Komunuectso
4acoB
BBoanoe nosropenue( 3)
1-3 BBogHOE NOBTOpEHHE. 3
Tema «KBagparuunasa pyHkuusa»(23)
4 OyHKINH U X TPaQUKH. 1
5 Ob6nacTb onpeneneHus u 00IacTh 3HAUCHUIN 1
6-7 CpoiicTBa (QyHKITUH. 2
8-9 KBazpaTHbI TpEXUJI€H U €ro KOPHH. 2
10-11 PaznoxxeHue kBagpaTHOTO TpeXwieHa HA MHOKUTEIIHU. 2
12 Kountpoabnas padora Nel no reMe « OyHKIIUU U UX CBOMCTBA. 1
KBagpaTHbIii Tpexuien»
13-14 ®yukiMs y=ax’ , ee rpaduK ¥ CBONCTBA. 2
15-16 | I'paduxu pynkuuii y=ax’+ n, y=a(x-m)’. 2
17-19 [Toctpoenue rpaduka KBaApaTUUHON (YHKIHH. 3
20 Oyukuusa y=x". 1
21-22 Kopens n-olicrenenu. 2
23 JpoOHo-nuneitnas GpyHKIHs 1 ee rpaduk. 1
24-25 CreneHp ¢ pallMOHAIBHBIM TTOKA3aTEIEM. 2
26 Kontpoasnas padora Ne2mo teme «KBaapatnunast pyHKIHSD 1
YpaBHeHHsI M HEPABEHCTBA ¢ 0JHOI nmepemeHHOoi(12)
27-29 [lenoe ypaBHEHUE U €r0 KOPHHU. 3
30-33 JpobHble pallnoHaNbHBIE YPaBHEHUS. 4




34-35 Pelienne HepaBEeHCTB BTOPOI CTENEHH C OJJHOM MEPEMEHHOM. 2
36-37 Pemienne HepaBeHCTB METOJIOM MHTEPBAJIOB. 2
38 KonTtposbnast padora Ne3no teme «YpaBHEeHUs U HepaBeHCTBAa ¢ | 1
OJIHOM ITEPEMEHHOI»
YpaBHeHusI 1 HepaBeHCTBA ¢ IBYMs nepeMeHHbIMH(16)
39-40 VYpaBHeHHe ¢ AByMS IEPEMEHHBIMH M €T0 TpaduK. 2
41-43 I'paduueckuii criocod pemeHns CUCTeM ypaBHEHUH. 3
44-47 Pemienue cucrteM ypaBHEHUN BTOPOW CTENEHHU. 4
48-49 Pemenue 3a1ay ¢ MOMOIIBI0 YpPaBHEHU BTOPOU CTETICHH. 2
50-51 HepaseHcTBa ¢ 1ByMs IEpEMEHHBIMU. 2
52-53 CucTeMbl HEpaBEHCTB C JIBYMs IEPEMEHHBIMH. 2
54 KonTposbnast padora Ne4 no teme «YpaBHEeHHs U HepaBeHCTBa | 1
C IByMsl IEPEMEHHBIMUY
Apupmernyeckasi u reomerpuyeckas nporpeccun(15)
55-56 ITocaenoBaTenbHOCTH. 2
57-58 Onpenenenue apudmernyeckoit nporpeccun. opmyia n-ro 2
yjieHa apu(MeTHUecKoi mporpeccuu.
59-61 dopmysa CcyMMBI 71 TIEPBBIX YWICHOB apu(hMeTHIecKoit 3
IIPOrPECCUH.
62 KonTpoabsHas padora NeS no Teme «Apudmernueckas 1
IIPOrpeccus»
63-64 Omnpenenenue reomeTpuyeckoi nmporpeccuu. ®opmyna n-ro wieHa | 2
reoMeTPUUYECKON MPOTrpeccuu.
65-68 dopMyIia CyMMBI # TIEPBBIX YJIEHOB T€OMETPUUECKOM nporpeccun. | 4
69 KonTpoJsbnast padora Ne6 o reme «I'eomerpuueckas 1
IIPOrpeccus»
DJieMeHThl KOMOMHATOPUKHU M TeopuHu BeposiTHocTeii(13)
70-71 [Tprmepsl KOMOMHATOPHBIX 3a/a4. 2
72-73 [lepecTaHoBKH. 2
74-75 Pasmemenus. 2
76-77 Coueranus. 2
78 OTHOCHUTENBbHAS YacTOTa CIIyJaitHOTO COOBITHSI. 1
79 BeposTHOCTH paBHOBO3MOKHBIX COOBITHH. 1




80-81 CrnoxeHue 1 yMHOKEHHUE BEPOSTHOCTEN. 2
82 Kontposabnasi padora Ne7 o teMe «eMEHTbI KOMOMHATOPUKH | 1

U TEOPUU BEPOSITHOCTEID)

Hrorosoe nosropenue. Pemenue 3axaq no kypey VII-IX

kjaaccoB(50)
83-92 Beinonnenne yueOHO-TpeHUPOBOUHBIX 3a1aHuii B (hopmaTe OI'D. 10
93 HNroroBas koHTpOJbHAsi padoTa Ne8. 1
94-132 | BeinmosnHeHne yueOHO-TPEHUPOBOUHBIX 3a/1aHuil B popmate OI'D. 39
Hroro 132
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