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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCHUUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuaronmxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpHUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIMPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTalld B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpsl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAcHUs. OCBOEHUE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpEeTH3aIiio, abcTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a/1a4 SBJISETCS peaan3anueil e TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B coBpeMeHHOM LHM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX POJU B 00pa30BaHUU, HEOOXOJMMOM KaxJA0My uelloBeKy. Bo3pacTtaeT uucio
npodeccuii, mpu OBIAJACHUH KOTOPBIMH TpeOyeTcst Xxopolnasi 6a3oBas MOATOTOBKA
B o00JacTu BEpPOATHOCTM W CTATUCTUKH, Takas TMOATOTOBKAa BakHA s
MPOJIOJKEHUS 00pa30BaHus U 1JIs YCIEMHON MPO(PECCHOHATbHON Kapbhephl.

Kaxx1p1il 4ennoBek NOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIIMNXCS Y
HEro JTaHHBIX. A JIJIs1 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKa
WM U30bITKa HMHPOPMAIIUA HEOOXOAMMO, B TOM YHUCJIE XOPOIIo C(HOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

MMeHHO m1o3TOMYy OCTpO BCTajga HeoOXOoAMMOCTh c(opmMupoBarh Yy
oOyyaronuxcsi GyHKIIMOHAIbHYIO TPAMOTHOCTb, BKIIFOUAIOIIYIO B Ce0sl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLIOLIECH YMEHHME  BOCIPUHHMATb W KPUTUYECKHU
aHAJIM3UPOBATh UH(POPMAIUIO, IPEJICTABICHHYIO B Pa3JIMYHBIX (hOpMax, IOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTUX pPEAIbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH,
MIPOU3BOAUTH IIPOCTEUIINE BEPOSITHOCTHBIE PACUYETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMH MPUHIIMIIAMU cOOpa, aHalu3a u
Npe/CTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU OO0IIecCTBa U TOCyJapcTBa
npuobmaer o0yyaroummxcs K OOIIeCTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3alUM Tepedopa U Mmojacuéra 4ducia



BapHaHTOB, B TOM YHCJIE B IPUKJIATHBIX 33/1adaX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co3gaét MaTemaTHuecKuii pyHIaMEHT U1t POPMHUPOBAHUS KOMIIETCHLIUN B
obOnactu MHGOPMATUKU U MUGPOBBIX TeXHONOTHH. [Ipyu M3yuyeHUU CTAaTUCTHKU U
BEPOATHOCTH OOOTalaloTCsl MPEACTABICHUS OO0Yy4YaroUMXCsi O COBPEMEHHOU
KapTMHE MHpa M METOJax €ro McCieloBaHus, (GOpMUPYETCS NOHHMAaHUE POJIH
CTaTUCTUKH KaK UCTOYHHKA COLMATIBHO 3HAYUMOW MH(DOPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUSI.

B cTpykrype nporpammbl y4eOHOro kKypca «Anredpa» st OCHOBHOIO
o0miero oOpa3oBaHMsi OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANUECKHE
auHuK: «Yucaa v BBIYHCICHUSNY, «AJreOpandeckiue BhIPAXKECHU», «YpaBHEHHS U
HEpaBeHCTBA», «DyHkuum». Kaxkgas U3 3THX CoOJepKaTelbHO-METOIUYECKUX
JVHUM pa3BUBAETCS HA NPOTSHKEHUH TPEX JIET U3YUYECHHUsI Kypca, B3aUMOEHCTBYS €
IpyrUMH €ro JuHusIMH. B Xole wu3ydeHus yueOHOro Kypca OO0ydaromuMmcs
IPUXOJIUTCS JIOTHUECKH PACCy’KIaTh, UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B CcBs3M ¢ 3TUM B mporpamMmy ydeOHOro kypca «AmnreOpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasiesax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIME OBJAJECHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTuueckoro s3bika. CoaepkaTelnbHOM U
CTPYKTYpHOH OCOOEHHOCTHIO Y4YeOHOro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «UYHWcClia W BBIYUCICHUS» CIY)KUT OCHOBOW MJIA
JABHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYarONIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS arOPHUTMAaMU, a
TaKXe MPUOOPETEHUIO IPAKTUIECKIX HABBIKOB, HEOOXOIMMBIX ISl TIOBCEAHEBHOM
XU3HU. Pa3BuTHE MOHATHA O YKCIE HAa ypPOBHE OCHOBHOIO 0O0IEro o0pa3oBaHUS
CBS3aHO C DAIMOHAIBHBIMH W HppaIOHATBHBIMU YHCIaMHU, (OPMHUPOBAHHUEM
MPEJICTABICHUN O JIEUCTBUTEIBHOM YHCIJE. 3aBEPUICHUE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHMIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHHsI U HEPaBEHCTBa» CIIOCOOCTBYET (HOPMHUPOBAHHIO Y OOYyUaAIOUTUXCS
MaTEeMaTHYECKOTo ammapara, HeoOXOJUMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPHEHTHPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus Yy4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paIMOHATBFHBIX BBIPAKECHUH. Anredpa IEMOHCTPUPYET 3HAYCHUE MAaTEMATHKH KaK
S3bIKa JIUISL TIOCTPOCHHUS MaTeMAaTHYECKUX MOJICJICH, OIUCAHHUS MPOIECCOB U



ABJIIGHUN peanpHOro MHupa. B 3amaum oOyueHusi anrebpe BXOIAT TaKxke
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OpPMATUKH, U OBJAJCHHE HaBBIKAMH
JNEeAYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBaHne cUMBOJBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUsI, CHOCOOHOCTEN K MAaTEMATUYECKOMY TBOPUYECTBY.

Conepxanue pyHKIIMOHATBHO-TPA(UUECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
o0Oy4JarmuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENH
JUIS. OTIMCAHUsSl U UCCIIEOBaHMs Pa3HOOOPA3HbIX IPOLECCOB U SBJICHUN B IIPUPOJIE
u oduectBe. M3yueHne matepuana CHoCOOCTBYET Pa3BUTHIO Yy OO0ydaroluxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
IIPEACTABICHUN O POJIM MATEMATHUKHU B PA3BUTUN LUBUIN3ALMHU U KYJIbTYPBHI.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax u3ydaercs Y4yeOHBIH Kypc
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPMKaHUS:
«Yucna ¥ BBIYUCICHUA», «AJredOpanyeckue BbIpAXKEHUS», «YpaBHEHUS U
HEPABEHCTBA», «DyHKINW».

B coOTBeTCTBUMM C NaHHBIMU LEISIMHU B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «Anredpa» 100aBI€HO cojepkaHue ydeOHOro kypca «BeposTHOCTH U
CTaTUCTUKA» OCHOBHOTO OOIIEro oO0pa3oBaHHUS W BBIJIEICHBI  CIEAYIOLIUE
coJiepKaTebHO-MeToAMuecKre TUHUU: «IIpencraBienne JaHHBIX U ONUCATEIbHAs
CTaTUCTUKa», «BeposTHOCTHY, «DleMEeHThl KOMOMHATOpUKW», «BBeneHue B
Teoputo rpadoBy.

Conepxanue nuHun «lIpencraBneHue TaHHBIX U ONKCATENbHAS CTATUCTHUKAY
CIIY’)KMUT OCHOBOM i1 (hOpMHpOBaHHS HABBIKOB paboOThl ¢ MHGOpManuei: ot
YTeHUs] W MHTEpIpeTauud HHPOpMAIUMHM, MpPeACTaBICHHOW B TalJMIax, Ha
auarpaMMmax W rpadukax, g0 cOopa, MPEACTaBICHHS M aHalld3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHYECKUX XApPAKTEPUCTUK CPEOHUX M PACCEUBAHUA.
PaGoras ¢ naHHbIMHM, OOydaromuecss y4yaTcsl CUMTBHIBATb W HHTEPIPETUPOBATH
JAHHBIE, BBIABUTaTh, apryMEHTHPOBAaTh M KPUTHKOBATh MPOCTEHIIME THUITOTE3HI,
pa3MBILUIATh HaA (PAaKTOpaMHU, BBI3BIBAIOIIMMHU HW3MEHUMBOCTb, U OIICHUBATh UX
BJIMSIHUE HA pacCMaTpUBAEMbI€ BEJIMYMHBI U MPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHUYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTE W TEHACHIMN CTAHOBUTCS MOTHUBUPYIOLIEH OCHOBOW JUIA
U3Y4YEHUs TEOPUM BEPOSTHOCTEW. bonblioe 3HaYeHHE HUMEIOT NPAKTUYECKUE
3a1aHusl, B YACTHOCTH OIIBITHI C KJJACCUYECKUMU BEPOATHOCTHBIMHU MOJIECIISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00Us CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
MPOCTEUIIMMHA  METOJIAMU  BBIYMCIICHUSI  BEPOATHOCTEM B CIIyYaMHBIX



DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU HCXOJIaMHU,
BEPOSITHOCTHBIMU 3aKOHAMU, MTO3BOJISIOMIMMH CTaBUTh U PEIIaTh 00Jee CIOKHBIC
3amaun. B ydeOHBI Kypc BXOAST HaydalbHBIC NPENCTABICHUS O CIIyYailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOGHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYarolUXCsl C
MHOKECTBAMU M OCHOBHBIMH OII€pPALIMSIMM HAJI MHOKECTBAMH, PACCMATPUBAOTCS
MIPUMEPHI TPUMEHEHHS Ul PEIICHUs 3a/1a4, a TAKXKE HUCIOJIb30BAHUS B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usywaercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBI  BxomaT pasgensl: «lIpencraBieHue JaHHBIX M ONMCATEIbHAs
cTaTUCTUKa», «BeposTHOCTEY, «DieMeHThl KoMOWHATOpUKW», «BBeneHne B
Teopuro TpadoBy.

Ha u3yuenue yyeOHoro xypca «Anredpa» orsoautcs 408 gacos: B 7 Kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hejen0), B 9
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHbBIC, MEPEXO] OT OJHON (HOpPMBI 3anucu
npobeit k gapyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHA, 3alliCh, CpPaBHEHHE,
yOOpAJOYMBAHUE  pAlMOHAIBHBIX uucel. ApudmeTnueckue JEUCTBUS C
palMOHAIBHBIMUA YMCIIaMU. Pelienue 3aaad u3 peaJlbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb C HaTypaJlbHbIM T[IOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNIeHus, 3anuch 00abMX uncel. [IporenTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOH B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4M Ha
IIPOLICHTHI, PEILICHNE 3a71a4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pA3JIOKEHHME HAa  MHOKHUTENH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBuUcMMOCTH, B TOM  4ucile TMpsMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOM. JlomycTumbie
3HA4YEHUs NepeMEHHbIX. [IpeacTaBneHrne 3aBUCUMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmybl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BhIPAXKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHUS, IMpaBUia NPeoOpa3oBaHUs CyMM H
IIPOM3BEICHUH, PaBUjIa PACKPBITUSL CKOOOK U IPUBEICHUS TTOJJOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHowieHsl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BbIYUTAaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMyIbl COKpPAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBagpar pasHoctu. Popmysia pa3sHOCTM KBaAparoB. Pasmoxenue
MHOI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHMs, MpaBuia MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM IEPEMEHHOW, YHCIO KOpPHEU JIMHEWHOTO
YpPaBHEHUsI, PEUIICHUWE JIMHEHHBIX ypaBHEHUU. COCTaBJIEHHUE YpPaBHECHHUH IO
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIbIO YPAaBHEHUIA.

JIuneliHoe ypaBHEHUE C IBYMsI EpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YPAaBHEHHMM C JByMs NEpEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM ypaBHEHUM.

DOyHKIMHA



Koopauuara Touku Ha npsMoun. Uucnoseie MpoMexXyTKH. PaccTosaue Mexay
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. Abcrucca U opAuHaTa
TOYKH Ha KOOPJMHATHOM II0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢ynkun. CpoiictBa Qpynkuuii. Jluneitnas pynkuus, e€ rpaduk. I'papuk GyHKmun
y = [x|. I'paduueckoe perieHre ITMHEWHBIX ypaBHEHWHW U CHCTEM JIMHEMHBIX
YPaBHEHHUM.

BeposATHOCTH M CTATHCTUKA

ITpencraBieHue JaHHBIX B BUJAE TAOJIUL, AMArpaMM, IrpaduKoB. 3aroIHEHUE
Ta0NHIl, YTCHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peanbHbIX IporeccoB. M3pneyenue nudopmanuu u3
yarpamm M Ta0JInL, UCIOJIb30BaHUE U HHTEPIIPETALMS TaHHBIX.

OmnwucarenpHas CTATUCTHKA: CpeiHee apu(MeTHUecKoe, MeIuaHa, pa3Mmax,
HauOoblllee M HauMEHbIIEe 3HA4YeHHs Habopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIy4allHOW W3MEHYHUBOCTH.

CrnyyallHBIN SKCHIEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTH H
yacTtoTa. PoJjib MaoBEpOSATHBIX U MPAKTUYECKH JTOCTOBEPHBIX COOBITHI B IIPUPOJIE
U B obmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSATHOCTEM.

I'pad, BepmmHa, pebpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
crenenb BepuinH. [IpencraBnenue o cBs3Hoctu rpada. Llenu m mukmsl. [yt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoinbio rpados.

8 KUIACC

Yucaa v BIYMCICHUSA

KBaaparubiii kopeHb u3 uucia. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
JecsaTuuHbie TpUOIMAKEHUST UppalMOHANIBHBIX ynces. CBoicTBa apudMeTHuecKux
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPe0oOPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYHCJIEHUSM. JIeCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enbIM TTOKa3aTeaeM U e€ cBoricTBa. CTaHmapTHAS 3aMKCh YKCIA.

AuredpanyecKue BbIPpaKeHUs

KBagpaTHbpii  TpEXuieH, pas3joKEHWE KBAAPATHOIO  TpEXwWwieHa Ha
MHOHUTEIN.

Anrebpandeckas Jpoob. OCHOBHOE CBOWCTBO alreOpanmveckod Aapoowu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJIeHHEe aireOpandyeckux JpoOeu.
PanronanbHbie BhIpaXKEHUS U MX IPE0Opa3OBaAHHKE.



YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIINXCS K JJMHEMHBIM U KBaJIPAaTHBIM.
[IpocTeiinue poOHO-paIMOHaIbHbBIE YPaBHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHM C JAByMs IepeMEHHBIMU. [Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMHU.

Pemenrie TekCTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OTHON NMEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucremsl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOnIacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHHI
¢ynkiun. CrnocoObl 3aaaHus PyHKIIHHA.

I'paduk dynkuuu. UYrenue cpoiictB (yHkumu no e€ rpaduky. Ilpumeps
rpadukoB GYHKINMA, OTPa)KAIOIIKUX PEeAIbHBIE MPOLECCHI.

OyHKIMY, OMUCHIBAIOIIME TNPSIMYI0 MU OOpaTHYI MPOMOPLMOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Oynukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUMU.

BeposiITHOCTH U CTATHUCTUKA

[IpencraBienue TaHHBIX B BUE TaOIMIl, TMarpamMmm, rpaduKoB.

MHOX€CTBO, 3JEMEHT MHOMKECTBA, NOAMHOXKECTBO. Omnepaunn Haj
MHOXECTBaMU: O0BbEAMHEHUE, TNepecedeHue, aomnonHenue. CBoWCTBa onepanui
HaJl MHOXECTBAMHU: II€PEMECTUTENIBHOE, COYETATEIbHOE, PaCIpEACIUTENBHOE,
BKItoueHus. Mcmonb3oBaHue TpaduyecKkoro MpenCcTaBICHUs MHOXKECTB IS
ONMCAaHHUsI PEAIBHBIX ITPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3a/1a4.

N3mepeHne paccenBaHUs JaHHBIX. /Ucnepcrs M CTaHAAPTHOE OTKIIOHEHHE
YHCIIOBBIX HAO0OpOB. J{narpamMmMa paccerBaHus.

OneMeHTapHble COOBITUS ciydyailHOro ombiTa. CrydaliHple COOBITHS.
BepositHoctn  coObiTuii.  OnbITBI ¢ PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CrrydaiiHbli BbIOOP. CBS3b MEX]y MAJIOBEPOSITHBIMU U MTPAKTUUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBBbEB: E€IWHCTBEHHOCTh MYyTH, CYLIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHMCIOM BEpIIMH U yucioMm pé&odep. IIpaBumo
yMHOeHusl. Pemienue 3aiau ¢ nomolpto rpados.

[IpotuBomnosnoxueie coObiTud. Juarpamma Oinepa. OObenuHeHue u
nepeceyeHne coObiTuil. HecoBmectHpie  coObiTus. dopmyna  cioxkeHus
BEPOSATHOCTEU. YCIJIOBHAs BepOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
coObitus. [lpencraBienue skcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha



HAXOXXJICHUE BEPOSITHOCTEH C TOMOIIBIO JepeBa CIYyYaWHOTO OJKCIIEPUMEHTA,
nuarpamm Jitepa.

9 KIIACC

Yucnaa v BBIYMCICHUA

PanvonansHble yncia, UppallMOHANBHBIE YUCIIA, KOHEUHbIE U OECKOHEYHbBIE
JecATUYHBIE ApoOr. MHOXECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHUCIIA
KaKk OECKOHEUHbIE JAecSITUYHbIe ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JECUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU MIPSMOU.

CpaBHEeHHME JI€WCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUe JIEUCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKpY’KAIOLIErO0 MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKpY’KaroIleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JInneliHoe ypaBHeHUE. Pemenne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaAPaTHBIM.
bukBagpatHoe ypaBHeHuE. [IpruMepsbl pelieHUus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienue npoOHO-pallMOHANBHBIX ypaBHEHHM. PelieHue TEKCTOBBIX 3ajad
alreOpanvyeckiuM METO/I0M.

VYpaBHeHHne ¢ ABYyMs MEPEMEHHBIMU U ero rpaduk. Pemienue cuctem IBYX
JIMHEWHBIX YPABHEHUH C IBYMs NEPEMEHHBIMU. PellleHne CUCTEM IBYX YPABHECHUMU,
OJIHO M3 KOTOpBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenre TekcTOBBIX 337249 anreOpanvdecKuM CIocoOoM.

HUucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemrenue nMHEWHBIX HEPABEHCTB C OJHOW INEepeMEHHOW. Pelienue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHou. KBagpaTHele HepaBeHCTBA.
['padmyeckas uHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIMHA

KBanpatnunas ¢gyskius, e€ rpaguk u cBoiictBa. IlapaGona, koopauHaThl
BEPILMHBI 1apaboIbl, OCb CAMMETPUHU NapadoJIbL.

I'padukn pyrxmmit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = [x| , u ux
CBOMCTBA.



Yucsi0BbIe NOCJIE10BATEIbHOCTH M MPOrPeccuy

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IIOCJIEIOBATEIBHOCTH
pekyppeHTHOH popMyoit u hopMysiol 1-ro WiIeHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. PopMynbl #-ro 4ieHa
apu(MeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI TIEPBBIX 7 YJICHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON U TEOMETPUUYECKOW IMpOTrpeccHid
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCIOHEHUUAIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.

BeposATHOCTH M CTATHCTUKA

[IpencraBienne JaHHBIX B BHIE TaOnUI, JuarpammM, Tpa@UKoB,
UHTEpIIpeTalus JaHHbIX. YTEeHHe U MOCTpOeHUE Tabiull, AUarpaMM, rpauKkoB 1Mo
peallbHBIM JTaHHBIM.

[lepectanoBku u (akropuan. CodyeTaHust U YUCIO coYeTaHU. TpeyronbHUK
[Tackains. Pemenue 3aau ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTrpuueckass BeposTHOCTh. CiydailHbI BbIOOp TOYKH M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3KAa U U3 AYT'M OKPYKHOCTH.

HcnbiTanne. Ycnex m Heypadya. Cepusi MCHOBITAHWM 10 TEPBOTO ycHexa.
Cepust ucnbiTannii bepHymin. BeposSTHOCTHM COOBITHII B CEpUU MCHBITAHUHN
bepnymnu.

CnyuvaiiHas BeIMYMHA U PACIPEIEIICHHE BEpOSTHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. l[lpumepsl MaremMaTH4ecKOro OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHETO 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOE OKHUIAHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUN
bepnymnmy.

[Tonsitue o 3akoHe OOIBIHMX yncen. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHMe 3aKOHa OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C NpPaKTUYECKHUM NPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSIKEHUH BCEW KU3HU NJIS YCHEHIHONW Mpo¢ecCHOHATIbHON
NESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHUH, YMEHHIO BUAETH
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cCQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIbTYpPOH KaK CPeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbI 3/10POBbS U
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOBOro  oOpa3a JKM3HM  (340pOBOE  NHTAHUE,
cOaaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAallMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelleHus 3amad
B 00JIACTH COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJI OKpPYKAIOMIEW Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW IESTENbHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM 4YHCIIE
dbopMyIUpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallUlO, BOCIPHUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBATH
NPUHUMAEMbIe pEIICHUsT W ACUCTBUS, (OPMYyIUPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue a1eiicTBHA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATUSAMHU, (OpMyIUpOBaTh
ONpPENCICHUSI  TOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIA  IPU3HAK
KiaccuduKalu, OCHOBaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCJIOBHBIE;



BBISBJIT ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHHUSX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHBIE JOKa3aTEJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, MPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOHMpaTh CMOCO0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BapMAHTOB pEUIeHMs, BHIOMpaTh HaubOoNee MOAXOAAIMMNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOATENIBHO COCTABIEHHOMY IUIAaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, UCCIIEI0BaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TMPOIECCa, a TaKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW3OBITOYHOCTh HH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(pOPMAILIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM MU WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HHOM rpadukod U ux
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU O KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LENSIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pellIeHUsl, COMOCTaBISATh CBOM CYXICHHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3iiyhe W CXOJACTBO IMO3UIMH, B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAUU 1 OCOOEHHOCTEN ay/IMTOPUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIECTBA  KOMAaHTHOW U
UHIMBUIYalNbHOM paboThl NpU pelIeHnH Y4eOHBIX MaTeMaTHYECKUX
3ajady;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHOM palOTHI, pachpenensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOK 4YacTb
paboThI M KOOPJMHUPOBATH CBOU JICMCTBUS C IPYTMMHU WIEHAMH KOMaH/IbI,
OLICHUBATh KAa4e€CTBO CBOErO BKJIaZa B OOIMIMK MPOAYKT MO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM pELICHUs 3ajauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOM 3a1a4u;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKCHUS UM HEIOCTIKCHUS 1IEH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS TOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

BoimonHsATe, codyeTras yCTHbIE M NHUCbMEHHBIE MPHUEMBI, apu(pMeTHUECKHe
JNEUCTBUS C PAalMOHAJIbHBIMU YUCIIAMU.

Haxonuth 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pazHOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUSI 3HAYEHUN JNPOOHBIX BBIPAXKEHUH, COAEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTe OT onHOM (POpPMBI 3amUCH YUCEN K ApyroM (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHHBATh U YIOPSIOYMBATH PALIMOHAIBHBIE YHACIA.

OKpyrasiTh YKcCIIa.

BrInosHATE NPUKUAKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKCHHI. BBINONHATH AEHUCTBUS CO CTENEHSAMHU C HATypaJbHBIMH
MTOKA3aTEIISIMH.

[IpuMeHATh  NPU3HAKK  JACIMMOCTH,  PpAa3JOKEHUE HAa  MHOXKHUTEIU
HaTypaJbHbIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3aJ1a4d, CBSI3AHHBIE C OTHOLLICHHEM
BEJINYMH, MPONOPLHOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a]a4 C YYETOM OIPAHUYEHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJMKY, TPUMEHSThH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

Haxomute 3HaueHus: OyKBEHHBIX BBIPQKCHHMH TMPU 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BeimonHsaTe  npeoOpa3oBaHUs — LEJIOrO  BBIPAXKEHHS B~ MHOTOWIEH
NPUBEACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BpINOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIECTBIIATh PaA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXXMTEIA, TPYNIUPOBKU  CIIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHUS.

[TpumeHnsTh nMpeodpa3oBaHUsi MHOTOWICHOB JJIsi PEUICHUS! Pa3IUYHbIX 3a/1a4
U3 MAaTEMAaTHKHU, CMEXHBIX IPEIMETOB, U3 PEATbHON MPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HAaTypaJbHBIMU TMOKa3aTeasiMUA IS
npeoOpa3oBaHUsI BRIPAKCHUI.



YpaBHeHMs U HEPABEHCTBA

Pemare snMHENHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSS NpaBUia
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIBHOMY emy. IIpoBepsATs, siBasercs
JIM YUCIIO KOPHEM YPaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEWUHBIX YPaBHEHUHN U UX
CUCTEM.

[TonGupate mnpuMepsl Map 4YHUCEN, SBIAIOIIUXCS PEIICHUEM JUHEHHOTOo
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH T'pauK JMHEWHOrO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, TMOJIb3YSICh TIpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
yYpaBHEHHUS.

Pewmate cuctemsl 1ByX JMHEHHBIX YPaBHEHUI C ABYMsI IEPEMEHHBIMH, B TOM
Yyucie rpapuyecKi.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WJIM CHUCTEMY JIMHEHHBIX
YpPaBHEHUH 1O YCJIOBHUIO 3aJa4d, WHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyY€HHBIN PE3yJIbTaT.

DyHKIUU

N300pakath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KU, UHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE TPOMEKYTKU Ha
aIreOpanvecKoM s3bIKE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpJMHATaM,
CTpOUTH Tpaduku JTUHEHHBIX QPyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (GYHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMUYMHAMU: CKOPOCTb, BpEMS, PACCTOSHHE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIUU MO 3HAYCHHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalM3a MHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TpadMKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

BeposiITHOCTH U CTATHUCTUKA

Yurate wuHQOpMAIHMIO, TPEICTaBICHHYIO B TabiuLax, Ha AuarpamMmax,
NPEACTABIATh JaHHbIE B BHUJE TaOJMI], CTPOUTH JIUArPAMMBI (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBhIe) 10 MAacCHBaM 3HAUYCHUIA.

OnuceiBaTh M MHTEPHPETHPOBATH  pEaJbHbIE  YUCJIOBBIE  JIaHHBIE,
MIPE/ICTABIICHHBIE B TAOJINIIAX, HA TUarpaMmax, rpaukax.

Wcnonb3oBaTh 11 ONMMCAHUSl JAHHBIX CTATHCTHMYECKHE XapaKTePUCTUKHU:
cpenHee apudMeTHYECKOe, MeIMaHa, HaumOOoJIblIee M HAaWMEHbIIEEe 3HAYCHUS,
pa3max.



HNmets mpencraBieHue O CIy4alHOM WM3MEHYMBOCTM Ha IIPUMEpax IIEH,
(Gu3NYECKUX BETUYMH, AHTPOIIOMETPUUYECKUX TaHHBIX, UMETh TMPEACTABICHUE O
CTaTUCTHYECKON yCTOUYMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TONYYHT CICTYIOIIHE
IIPEAMETHBIE PE3YIBTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHBIE MPEICTABICHUS O MHOYECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJ1a TOYKaMHA Ha KOOPJAWHATHOU IPSAMOU.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJB3Ys MPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBaApaTHbIE KOPHU, HCIIONIb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30Bath 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AnreOpanveckue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHH C IEJIbIM [OKa3aTeJeM, BBINOIHATh
npeoOpa3oBaHus BIPAXKEHH, COEPIKAIIUX CTENEHH C LIEJIbIM MOKA3aTEeJIEM.

BbIMONHATE TOXECTBEHHbIE MPE0oOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJICHAMH U alredpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHbIN TPEXUJIEH HA MHOXKUTEIIN.

[TpumensTh mpeoOpa3zoBaHUs BbIPAXKEHUH IS PEIICHUs Pa3IUYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewate nMHENHBIE, KBAaJpAaTHBIE YPABHEHUS M PAalMOHAIBHBIE YPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENUIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHWH, B
TOM YHCII€ C TPUMEHEHUEM TpadUuecKUX MpPeCTaBICHU (yCTaHABINBATD, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIH HMEET, TO CKOJBKO, W
npouee).

[lepexomuTs OT cioBecHOU (OPMYIUPOBKH 3amadu K e€ anrebpandeckoi
MOJEIM C IIOMOIIBIO COCTaBJICHHWS YPaBHEHUS WM CUCTEMbl YpaBHEHUU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MIOJIYYEHHBIN PE3YIIbTAT.

[IpyMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB I CpPAaBHEHUs, OLECHKH,
pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JABaTh
rpauyueckyr0 WILTIOCTPAlMI0 MHOXECTBA pPEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA



[ToruMaTe ¥ UCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHSATUS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O00O03HAYEHUS), OINpPENeNsATh 3HaueHHuE (YHKUUU IO 3HAUYCHUIO
apryMeHTa, OINpeIesTh CBOMCTBA (YHKIIUU MO €€ rpaduKy.

Ctpouts TpaduKu AIEeMEHTapHBIX (PYHKINUN BUA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
byHKMn 10 €€ rpaduKy.

BeposiITHOCTH U CTATHUCTUKA

W3Bnekarp u mpeoOpa3oBbIBaTh HH(OpPMALNIO, TPEACTABICHHYIO B BUJC
TabIuIl, AUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUAC TaOJHII, JHArpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTaTUCTHYECKHX IOKA3aTeNe: CpeaHuX
3HAYEHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE).

HaxoauTh 9acTOTHI YHCIOBBIX 3HAYEHUH M 9aCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEPEHH U HAOIIOICHUA.

HaxoauTh BEpOATHOCTH CITyd4alHBIX COOBITHI B OIBITaX, 3HAas BEPOSATHOCTH
AIIEMEHTApHbIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnons3oBath rpaduueckne MOACIH: JIEPEeBO CIy4ailHOTO 3KCIEpUMEHTa,
IuarpamMmbl DWJepa, 9ucaoBast mpsimasi.

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, IIOJMHOXECTBO, BBINOJHATD
omepanuy HaJ MHOXECTBAaMHU: OOBEIWHEHHUE, TMepeceueHue, JOMOJHEHHE,
NEPEYUCTATH 3IEMEHThl MHOXKECTB, IPUMEHSITH CBOWCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduveckoe NpPEACTaBICHUE MHOXKECTB M CBS3CH MEXIY
HUMU JIJIs1 ONMCAHUS TPOIIECCOB U SIBJICHHIA, B TOM YHCJIC TIPU PEIICHUH 3a7a4d U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.

K xoHmy oOydeHuss B 9 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

YucJia 1 BBIYUCIEHUS

CpaBHUBATH U YNOPSAI0YMBATH PALIMOHAIIBHBIE U UPPALMOHAIbHBIE YUCIIA.

Beimonuate apudmeTnyeckue JEWCTBUS C  pallMOHAIBLHBIMU YHCJIAMH,
coyerass YCTHbIE M TIMCbMEHHBIE TIPUEMBI, BBINOJHATH BBIYMCIEHUS C
MppalMOHAIbHBIMH YU CJIaMH.

HaxonuTte 3HaueHMsi CTENEHEM C LEAbIMUA MOKAa3aTeIsIMA W KOPHEW,
BBIYHCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyraaTh JE€UCTBUTEIbHBIE YHUCJA, BBINOIHATH MPUKUIKY pPe3ysibTaTa
BBIUUCIICHUI, OLIEHKY YHCJIOBBIX BBIPAXKEHU.



YpaBHeHMs U HEPABEHCTBA

Pemiats nuHelHbIE W KBaJpaTHbIE YpPABHEHUS, YPaBHEHHs, CBOISIIMECS K
HUM, TIPOCTEUIITNE TPOOHO-PAIIMOHAILHBIE YPABHECHHSI.

Pemate cucrtemsbl IBYX JIMHEMHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISAETCS JINHEHBIM.

Pemate TexcTOBBIE 3amauu  anreOpandecKUM CIOCOOOM C  TOMOIIBIO
COCTaBJICHHS YPABHEHUS WJIM CUCTEMBI IByX YPaBHEHUI C IBYyMSs IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUILINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHBIE HEPABEHCTBA, KBAaJpPAaTHBIE HEPABEHCTBA, M300pa’KaTh
pEILIEHHE HEPABEHCTB HA YHUCJIOBOM MPSMOW, 3allMCHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOJIOB.

Pemiath  cucTeMbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUYAIOLINE KBaJpaTHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PEIIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHbIX 3a/1a4.

DOyHKIMHA

Pacmo3naBate (yHKIIMM W3y4eHHBIX BHAOB. [lOKa3bIBaTh CXEMaTUYECKU

pacrojoXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB PYHKIMHA BUaa: y = kx, y
=kx+b y=kix,y=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d3()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA.

CrtpouTh U H300pakaTh CXEMATHUYECKU TpaQUKU KBaJAPATUUHBIX (PYHKIMMH,
ONMCHIBATh CBOWCTBA KBaIpaTUUHBIX (PYHKIUHI MO UX rpaduxam.

Pacnio3naBate kBaapaTHuHylO (QYHKLUHIO MO (opMyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBBIE MOCIEI0BATEILHOCTH U MIPOrPecCum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU NpU
pasHbIX CIOCO0AX 3a7aHMsl.

BoInonHAT,  BBIYMCIEHUS C  HKCIOJb30BaHHEM (GOpMya n-ro 4jaeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCrii, CyMMBI IIEPBHIX N YJIECHOB.

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMHU HAa KOOPIMHATHOU
IIJIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
qHclie 3a7aud U3 pealbHON XKM3HU (C MCIOIb30BAaHUEM KaJbKYISATOpa, HU(POBBIX
TEXHOJIOTHUH).

BeposAiTHOCTH M CTATHCTHKA



W3pnekatb u mnpeoOpa3oBbiBaTh HH(MOPMAILMIO, MPEACTABICHHYIO B
pa3IMyYHBIX MCTOYHHMKAX B BHUJE TaONHUL, auarpamm, rpadukoB, MPEICTABIATH
JaHHBIC B BUE TaOIUII, TUarpamm, rpad)uKoB.

Pemate 3amaud OpraHu3oBaHHBIM MEpeOOpPOM BapUAHTOB, a TaKXKe C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XApPaKTEPUCTUKU JUII MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YMCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U YacCTOTHI COOBITHS, B TOM YHKCIIE MOJIb3YSCh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN U HAOIIOICHUM.

HaxonuTb BEpOSITHOCTU CIIy4allHBIX COOBITUN B M3YYEHHBIX OMNBITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHUSIX
VICIIBITAHUM J10 TIEPBOIO YCIIEXa, B CEPUAX UCTBITAHUN bepHyium.

NmMets mnpencraBieHuEe O CIy4allHOM BEJIMYMHE W O PACHPEIEIICHUU
BEPOSTHOCTEM.

HNmeTts mpencraBieHHe O 3aKOHE OONBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
pUpoJie U O0IIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE 9 KJIACC

N Kosaun4yecTBo 4acos DJIeKTPOHHbBbIE
[1]
. HaumeHoBaHue pa3/iesioB U TeM NPOTrPaMMbI KoHTposbHbIe (undpossbie)
n/m Bcero IpakTuyeckue
padoThI o0pa3oBaTe/ibHbIE
padoThI
pecypcsl
bubmunoreka LIOK
. 4
1 [ToBTOpenue. CratucTrka U BEPOSATHOCTD hitps://m.cdsoo.ru/7f419d08
Bbubmunoreka LIOK
2 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 21 1 hitps://m.cdsoo.ru/7f419d08
Bbubmunoreka LIOK
1
3 DTIEMEHTBI KOMOHHATOPHKH 4 https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
4 DymKupH. Kpajparuanas QyHKums 19 ! https://m.edsoo.ru/7f419d08
5 ['eomeTpuyeckas BEpOATHOCTh 4 bubmorexa [OK
P P https://m.edsoo.ru/7f419d08
6 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 13 1 bu6nuoreka [IOK
HepaBeHCTBAa. CHUCTEMBbI YpaBHEHUM https://m.edsoo.ru/7f419d08
bubmunoreka LIOK
1
! Henpirarus bephyum 6 https://m.edsoo.ru/7f419d08
. but6mmoreka [IOK
8 DJIEeMEHTHI TPUKIATHON MaTEMATUKHU 21 1 hitps://m.cdsoo.rw/7f419d08
but6mmoreka [IOK
1
9 YucaoBble OCIEA0BAaTEIbHOCTH 21 hits://m.cdsoo.rw/7419d08
but6mmoreka [IOK
1 i 6
0 CoysaHHEIC BETHHHHEL https://m.edsoo.ru/7f419d08
1 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 17 | but6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 6 2
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IHOYPOYHOE IIVTAHUPOBAHUE
9 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[IpencraBnenue JaHHBIX.
OmnucarenbHas CTaTUCTHKA.

Onepanuu Haa COOBITHUSIMH.
HeszaBucumocTts cOOBITHIA

DneMeHTHl KOMOMHATOPUKU

OIEeMEHTHI TEOPHUU MHOXKXCECTB

HucnoBble HEPABEHCTBA

UucnoBbie HEpAaBEHCTBA

~N N W

HucnoBble HEPABEHCTBA

[N P GG G —

OCHOBHEBIE CBOMCTBA YUCIOBEIX
HEPaBEHCTB

OCHOBHEBIE CBOMCTBA YUCIOBEIX
HEPaBEHCTB

10

Cnoxxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAUCHUS
BBIPAXKECHUS

bubmmorex [IOK
https://m.edsoo.ru/7f43bf66

11

Cnoxxenue u YMHOXCHUC YUCIIOBBIX
HepaBeHCTB. OlIeHMBaHUE 3HAUCHUS
BBIPAXKECHUS

12

Crnoxenue u YMHOXCHHUE YUCIIOBBIX
HCPaBCHCTB. OI.[GHI/IBaHI/Ie 3HaA4YCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

BBIPAKCHUS

13 HepaBenctBa ¢ ogHO nepeMeHHON Bubnmorexa [IOK
https://m.edsoo.ru/7f43c542
14 Pemenue HepaBeHCTB ¢ OJTHOU bu6nuoreka [IOK
nepeMeHHON. YucnoBbIe MPOMEKYTKH https://m.edsoo.ru/7f43¢3d0
15 Pemenue HepaBeHCTB ¢ OJTHOM bu6nuoreka [IOK
nepeMeHHou. YU CIIOBbIE MPOMEKYTKHU https://m.edsoo.ru/7f43¢3d0
16 PelreHne HepaBeHCTB € OHOM
nepeMeHHo. YN CII0BbIE MPOMEKYTKHI
17 PelreHne HepaBeHCTB ¢ OHOM
nepeMeHHON. YucnoBble MIPOMEKYTKH
18 Penrenne HepaBeHCTB ¢ OHOM bubmmoreka [JOK
nepeMeHHor. YU CII0OBbIE MPOMEKYTKHI https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paiMoHaIBHBIX Bu6muotexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 CI/ICTi}MBI nnHeﬁHLUIx HEPABEHCTB C
OJIHO NTepeMEHHOMN
)1 CI/ICTfMH nHHeﬁHLUIx HEPABEHCTB C
OJIHOM MepeMeHHON
2 CI/ICTi}MBI nnHeﬁHLUIx HEPABEHCTB C
OJIHOM NepeMEHHOMN
7 CI/ICTi}MBI nnHeﬁHLUIx HEPABEHCTB C
OJIHO NTepeMEHHOMN
24 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM MepEeMEHHOM https://m.edsoo.ru/7f43d0b4
25 IToBTOpEHME U cUCTEMATU3ALUS Bu6muotexa [JOK
y4eOHOro Marepuana https://m.edsoo.ru/7f43d0b4
26 Kontponbnas padorta Ne 1 o teme



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

«HepaseHctBa»

KomOunaropHoe npaBuiio

27
YMHOXKEHUS
28 [TepecranoBku. @akropual.
29 CoueTaHus U YUCIIO COUETAHUN
Tpeyronpnauk [Tackans
[TpakTrueckas padota "Beruncnenue
30 BEPOSITHOCTEN C UCIOIB30BAHNEM Bubmmorexa [IOK
P . https://m.edsoo.ru/7f43d23a
KOMOWHATOPHBIX QYHKIUN
ANEKTPOHHBIX Ta0HII"
31 [ToBTOpEHME U pacIIMpEHNE CBEACHUI bubmmoreka [JOK
o pyHKUHHK https://m.edsoo.ru/7f43d55a
37 IToBTOpEHME U paCIIUPEHUE CBEACHUI
o hyHKIIMK
33 IToBTOpEHME U paCIIUPEHUE CBEACHUI
o byHKIIMN
34 CaoiicTBa GyHKIIMN
35 CgoiicTBa GyHKIIUA
36 CaoiicTBa pyHKINN
[TocTpoenue rpaduka GyHKIUN
37 y=kf(x)
[TocTpoenue rpaduka GyHKIMN
38 y=kf(x)
39 [TocTpoenue rpaduka GyHKIUN bubnuoreka [JOK

https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

y=f(x)+b u y=f(x+a)

[TocTpoenue rpaduka GyHKIMN

bubmunoreka LIOK

40 y=f(x)+b u y=f(x+a) https://m.edsoo.ru/7f43af08
[TocTpoenue rpaduka GyHKIMN Bu6smoreka [JOK

41 — —
y=t(x)+b n y=f(x+a) https://m.eds00.ru/7f43af08
[Toctpoenue rpaduka GyHKIMHA Bu6miorexa [IOK

42 — —
y=t(x)+b n y=f(x+a) https://m.eds00.ru/7f43af08
KBagparnunas ynkius, ee rpadux u

43 CBOMICTBA
KBagparnunas gynkius, ee rpadux u

44 CBOICTBA
KBagpatuunas ¢pyHkuus, ee rpaQux u

45 CBOICTBA
KBagparnunas ynkius, ee rpadux u Bu6moreka [OK

46 i
CBOMCTBA https://m.edsoo.ru/7f43b098

4 KBaVILpaTHqHaﬂ byHKIHA, ee TpaduK U Bu6moreka [OK
CBOUCTBA https://m.edsoo.ru/7f43b21e
KBagpatuunas ¢pyHkuus, ee rpagux u Bu6smoreka [OK

4 )

8 CBOUCTBA https://m.edsoo.ru/7f43b5a2
Kontponbnas padota Ne 2 o Teme
49 «Dynknus. Kpagpatuunas GyHKIus,

ee rpaduK U CBOMCTBa»



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

I'eomeTpuueckas BEpOSATHOCTD.
Cry4daifHbIl BBIOOp TOYKH U3 (PUTYPHI

30 Ha IIJIOCKOCTH, U3 OTPE3Ka, U3 Jyru
OKPYKHOCTH
I'eomeTprueckas BEpOATHOCTb.
51 Cay4aiiHpli BBIOOp TOUKH U3 (DUTYDPBI Bu6muotexa [JOK
Ha TIJIOCKOCTH, U3 OTpPe3Ka, U3 AyTH https://m.edsoo.ru/7f43b098
OKPYKHOCTH
I'eomeTprueckas BEpOATHOCTb.
5 Cay4aiiHblid BBIOOp TOUKH U3 (DUTYDPBI
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 1yru
OKPYKHOCTH
I'eomeTprueckas BEpOATHOCTb.
53 Cry4aiiHbli BBIOOp TOUKH U3 (DUTYDPBI
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 1yru
OKPY>KHOCTH
54 Pemenue kBagpaTHBIX HEPABEHCTB bubmuotexa [JOK
https://m.edso00.ru/7f4396c6
55 Pemrenne kBagpaTHbIX HEPABEHCTB Bu6muotexa [JOK
https://m.edsoo.ru/7f439842
56 Pemrenne kBagpaTHbIX HEPABEHCTB Bu6muotexa [JOK
https://m.edsoo.ru/7f4399b4
57 Pemrenne kBagpaTHbIX HEPABEHCTB Bu6muotexa [JOK
https://m.edsoo.ru/7f439eb4
53 Pemenue kBagpaTHBIX HEPABEHCTB bubnuoreka [JOK
https://m.edsoo.ru/7f43a03a
59 Pemenue kBagpaTHBIX HEPABEHCTB bubmuoreka [JOK
https://m.edsoo.ru/7f43alac
60 CucreMbl ypaBHEHHH C ABYMS bubmuoreka [JOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

MNEPpCMCHHBIMU

https://m.edsoo.ru/7f43a3le

CucreMbl ypaBHEHHH C ABYMS

bubmunoreka LIOK

61 TICpEMCHHBIMH https://m.edsoo.ru/7f43a526
CucreMbl ypaBHEHHH C ABYMS
62 NepeMEHHbIMU
Kontponsnas padora Ne 3 o teme
«Pemienne kBapaTHBIX HEPABEHCTB.
63 CucreMbl ypaBHEHHH C ABYMS
MIEPEMEHHBIMI
CucreMbl ypaBHEHHH C ABYMS
64 MIepEeMEHHBIMU
65 IToBTOpEHME U cUCTEMATU3ALUS
yueOHOro Marepuana
66 [ToBTOpEHME U cUCTEMATH3AIS
y4eOHOTro MaTepurasa
67 HCHBITaHI/If:. VYcnex n Heynaua. Cepust
UCIBITAaHUHN 0 IEPBOIo ycrexa
68 HCHBITaHI/If:. VYcnex n Heynaua. Cepust
UCIBITaHUH 0 NEPBOrO ycrexa
69 Ucneiranue. Ycnex u Heygaya. Cepust bubnuoteka [JOK
WCTIBITAaHUH JI0 IEPBOTO yCcIexa https://m.edsoo.ru/7f43ab84
Hcnbrtanusa beprymin. BepostHocT
70 COOBITUH B CEPUU UCTIBITAHHUI bubmorexa [IOK
Beprysum https://m.edsoo.ru/7f43e6¢c6
71 Ucneiranus bepnyinu. BepostHocTu bubnmoreka [JOK



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

COOBITHI B CEpUU HCTIBITAHUI
bepnynnu

https://m.edsoo.ru/7f43ebda

[TpakTuyeckas padora "Mcnbpitanus

but6mmoreka [IOK

72
bepuyin" https://m.edsoo.ru/7f43ed7¢e
73 MaremaTruueckoe MOACITUPOBAHUE bubmorexa [OK
ACTHP https://m.edsoo.ru/7f43f3b4
bu6mmoreka [IOK
74 MaremaTrnueckoe MOAEITUPOBAHUE hitps:/m.edsoo.rw/7f43£58a
75 MaremaTuuecKkoe MOJAETUPOBAHNE bubmorexa HOK
AeTHIp https://m.edsoo.ru/7f43ef2¢c
bubmunoreka LIOK
II
76 POUCHTHbIC Pactetht https://m.edsoo.ru/7f43f0c6
Bbubmunoreka LIOK
77 HpouerTHbie pacuets! https://m.edsoo.ru/7f43f72e
bubmunoreka LIOK
78 IT
POUCHTHBIC pACHETRI https://m.edsoo.ru/7f43f8a0
79 AOCOII0THAS 1 OTHOCHUTEIIbHAS
MOTPENTHOCTH
20 AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS
MOTPEUTHOCTH
81 OcHOBHBIE MpaBHJIa KOMOMHATOPUKH
bubmunoreka LIOK
82 0] 0
CHOBHBbI€ MpaBUiIa KOMOMHATOPUKHU hitps://m.cdsoo.rw/7f43fe0c
bu6mmoreka [IOK
83 0] 0
CHOBHBIC TpaBHIia KOMDHHATOPHIH https://m.edsoo.ru/7f4401a6
24 YacToTa 1 BEpOATHOCTH CIIy4aillHOTO bu6nuoreka [IOK
COOBITHS https://m.edsoo.ru/7f44048
85 YacroTa ¥ BEpOATHOCTH CIIy4alHOTO



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

CcOOBITUSA

Knaccuueckoe OIMpCACICHUC

86
BEpPOSITHOCTH
27 Kiaccnueckoe onpenenenue
BEPOSITHOCTH
28 Kinaccuueckoe onpenenenue bubmmoreka [JOK
BEPOSITHOCTHU https://m.edsoo.ru/7f443b12
89 HauanbHble cBeAEeHUS O CTAaTUCTUKE bubmmorexa [OK
https://m.edsoo.ru/7f443cd4
90 HauanbHble cBeAEeHUSI O CTAaTUCTUKE buGnnorexa LIOK
https://m.edsoo.ru/7f443fea
91 HauvannHble cBEIEHUS O CTATUCTUKE buGnnorexa LIOK
https://m.edsoo.ru/7f4441ca
9 IToBTOpEHME U cUCTEMATU3ALU Bu6muotexa [JOK
yueOHOro Marepuana https://m.edsoo.ru/7f444364
KonrtponsHas padora Ne 4 o teme
93 «DNEeMEHTBI PUKIIATHON bubmmorexa IOK
https://m.edsoo.ru/7f444612
MaTeMaTHUKH
94 YucaoBbIe IOCIEN0BATEILHOCTHU
95 YuclioBkle MOCEI0BATEBHOCTH
96 Apudmerrdeckast Iporpeccus
bubmoreka [{OK
97 ApudmeTiieckas nporpeccus https://m.edsoclfru/7f43e6c6
bu6mmoreka [IOK
%8 ApudmeTiieckas nporpeccus https://m.edsocE.Iru/7f43ebda
bu6mmoreka [IOK
99 ApudmeTiieckas nporpeccus https://m.edsocE.Iru/7f43ed7e
100 CymMmMma n nepBbIX YJICHOB bu6nuoreka [IOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

apu(pMeTHYECKON IPOTPecCcuu

https://m.edsoo.ru/7f43£3b4

CymMmMma n nepBbIX YJICHOB

bubmunoreka LIOK

101 apuMETHIECKOl MpOrpeccHH https://m.edsoo.ru/7f43f58a
CymMmMma n nepBbIX YJICHOB Bu6nuorexa LIOK
102 apHdMETHIECKOH poTpeccui https://m.edsoo.ru/7f43ef2c
CymMa n nepBbIX YJIEHOB Bu6muorexa LIOK
103 apHdMETHIECKOH poTpeccui https://m.edsoo.ru/7f43f0c6
104 ['eomeTpuueckas nporpeccust bubmuotexa [JOK
https://m.edsoo.ru/743{72¢
105 ['eomeTpuueckas nporpeccust bubnuoreka [JOK
https://m.edsoo.ru/7f43f8a0
106 I'eomerpuueckas nporpeccus
CymMa n nepBbIX YJIEHOB
107 F€OMETPUYECKON MTPOTPECCUU
CymMa n nepBbIX YJIEHOB
108 r€OMETPUYECKON ITPOTrPECCUU
CymMmMma n nepBbIX YJICHOB Bu6miorexa LIOK
109 TEOMETPUHECKOH HpOrpeccun https://m.edsoo.ru/7f43fe0e
Cymma 0eCKOHEYHOH TeOMETPUIECKOM
110 IIPOrpECCUH, y KOTOPOH MOYJIb bubnnorexa [IOK
3HAMeHATes s MeubIie 1 https://m.edsoo.ru/7f4401a6
11 CyMMa GeCKOHEUHOM TeOMEeTPUIECKOM bubmuoreka [JOK

https://m.edsoo.ru/7f4404{8



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

IIPOrpeECCUM, y KOTOPOU MOIYJIb
3HaMeHaTelsI MeHbIIe 1

112

CyMMa GeCKOHEUHOM TeOMEeTPUIECKOM
MPOTrPECCUH, Y KOTOPOU MOy
3HamMeHaTens MeHbpe 1

HOBTOpeHI/Ie n cucreéMaTru3anua

113
yueOHOro Marepuana
114 Kontponbnas padorta Ne 5 o teme
«YucnoBbie MOCIEA0BATEIHLHOCTH
115 CrnyuaiiHas BelIMUMHA U Bu6muotexa [JOK
pacrpeieieHle BEpOSITHOCTEN https://m.edsoo.ru/7f444a94
116 MaremaTruueckoe OKUJAaHue U bubmuotexa [JOK
JTUCTIEPCHS CITy4YaliHON BETUYUHBI https://m.edsoo.ru/7444c56
[Ipumepsl MaTEMAaTUYECKOTO
117 OXXHJIaHUS KaK TEOPETHICCKOTO bubmmorexa HOK
https://m.edsoo.ru/7f444144
CpeIHETO 3HAYCHHUSI BETUIHHBI
but6mmoreka [IOK
118 [TonsTHe 0 3aKOHE OOJIBIIIUX YHCEIT hitps://m.cdsoo.ru/7f4451 6a
119 N3mepenne BepoATHOCTEN € bubmmoreka [JOK
IOMOIIBIO YaCTOT https://m.edsoo.ru/7f4452¢6
bubmunoreka LIOK
120 [IpuMeHeHne 3aKkoHa OOJIBITUX YHCETT hitps://m.cdsoo.ru/ 7445516
[ToBTOpeHmE, 0600IIEHNE U
121 cucTteMaTusanus 3HaHuil. Pemenue bubmoreka [{OK
TEKCTOBBIX 33J1a4 apuU(PMETHICCKUM https://m.edsoo.ru/7f443b12
crocooom
122 [ToBTOpeHue, 06001IeHNE 1 bubmunoreka LIOK



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f443b12

cucreMaTu3anud 3Hanuii. PerieHue
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
cocoooM

https://m.edsoo.ru/7f443cd4

[ToBTOpeHue, 06001IEeHNE 1
cucreMaTu3auus 3Hanui. Pemenune

Bbubmunoreka LIOK

123 TEKCTOBBIX 337124 apUPMETHUCCKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpeHue, 06001IeHNE 1

124 CUCTEMAaTH3alMs 3HAHUH. bubnuoreka [JOK
[TpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXKECHU, IOMyCTUMbIEC 3HAUCHUS
[ToBTOpeHue, 0600IIEHNE U

125 CUCTEMAaTH3alMs 3HAHUH. bubnuoreka [JOK
[Tpeobpa3zoBanue anredpandecKkux https://m.edsoo.ru/7f444364
BBIPAXKECHU, IOMyCTUMbIEC 3HAUCHUS
[ToBTOpeHmE, 0600IIEHNE 1

126 CHCTEMAaTHU3alHsl 3HAHHH. bubnuoreka [JOK
[TpeobpazoBanue anredpandecKkux https://m.edsoo.ru/7f444612
BBIPAXKECHU, IOMyCTUMbIEC 3HAUCHUS
[ToBTOpeHmE, 0600IIEHNE U

127 CHCTEMAaTHU3allMsl 3HAHHH. bubnuoteka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXKECHU, IOMyCTUMbIEC 3HAUECHUS
[ToBTOpeHmE, 0600IIEHNE U

128 cucrtemaTtusanus 3Hanuil. OyHkuuu: bubnuoteka [JOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIII

129 [ToBTOpeHmE, 0600IIEHNE U bubmunoreka LIOK

cucrtemaTtusanus 3Hanuil. OyHkuuu:

https://m.edsoo.ru/7f444144



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

IIOCTPOEHHUE, CBOMCTBA U3yYEHHBIX
byHKIHI

130

[ToBTOpeHue, 06001IeHNE 1
cucremaTtusanus 3HaHuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX

byHKIII

but6mmoreka [IOK
https://m.edsoo.ru/7f44516a

131

[ToBTOpeHmE, 0600IIEHNE U
cucremaTtusanus 3HaHuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX

byHKIII

but6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6

132

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTu3als 3HaHUH.
I'padmueckoe pemieHne ypaBHeHUH 1
HX CHCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

133

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTu3als 3HaHUH.
I'paduueckoe permenne ypaBHEHUN U
HX CUCTEM

134

HroroBast koHTpOIBHAS paboTa

135

O0001IEHYE ¥ CUCTEMATU3ALIUS
3HAHUH

136

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136



https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» AnreGpa, 9 knacc/ Mepansak A.I'., Tlomonckuit B.B., Slkup M.C.; nox penaxiueit
[Tononbckoro B.E., OGmiecTBO ¢ OrpaHnYeHHON OTBETCTBEHHOCTHIO
N3natensckuii entp « BEHTAHA-I'PA®»; AkiinoHEpHOE 00I1IECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

bu6mmoreka IJOK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

JIHEBHUK.pY

bubmmoreka IIOK






