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INOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBIsETCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
00pa3oBaHMs: OHAa OOECTeYnBAET U3YUCHHUE IPYTUX TUCLUILUIMH, KaK €CTECTBEHHO-
HAy4yHOr'0, TaK M TyYMaHUTAapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS
NPOJOJDKEHUsI 00pa30BaHus U B MTOBCEIHEBHOM kU3HU. PazButue y oOyuaronmxcs
Hay4YHBIX MPEACTABIEHUN O MPOUCXOKICHUU U CYIIHOCTH anre0pandyeckux
abCcTpakuii, cnoco0e OTpaKEHUs MAaTEMaTUYECKON HAyKOM SIBJIEHUI U MPOIIECCOB
B TNPUPOAEC U OOILIECTBE, POIM MATEMAaTHYECKOrO MOJAEIUPOBAHUS B HAYyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX JJISl aJaNTallid B COBPEMEHHOM IIU(PPOBOM
obmiectBe. M3ydyenue anreOpbl oOecrieduBaeT pa3BUTHE YMEHHUS HaOJI0JaTh,
CpPaBHHMBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHSI M BBIBOABI,
dbopmynupoBath yTBepkaeHus. OcBoeHHe Kypca anreOpbl 00ecreyuBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHU OOYYalOIIMUXCS: OHU HCHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJAeHUs, 0000IIeHNEe U KOHKPETU3alNI0, aOCTparupoBaHue M
anajorutro. OOyuenwe  anreOpe  mOpeanojaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH O0YYaloUIMXcs, IO3TOMY CaMOCTOSITEIbHOE
peleHue 3a1a4 SBIsSETCs peann3alei JesTeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» ajii OCHOBHOI'O
oO1rero oopa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT CO/AEPKATEIbHO-METOUYECKUE
nuHuA: «Yucna U BBIYUCICHUS Y, «ANTeOpandecKkue BhIpaKEHUSN», «YpaBHEHUS U
HepaBeHCTBa», «DyHKuun», «BeposTHOCTh M cratucTukay. Kaxnmas U3 3Tux
COJIEPKATEIIEHO-METOANYECKUX JIMHUN pa3BUBACTCS HA TPOTSHKCHUHM TPEX JIET
U3yUeHHUsl Kypca, B3aUMOJEUCTBYS C APYTHMMHU €ro JUHUSMHU. B xome u3zydeHus
yuyeOHOro Kypca  OOydYaroIIUMCS  MPUXOAUTCA  JIOTHUECKH  PacCyXAath,
UCTIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBA3M ¢ 3THM B mporpamMmy
yueOHOro Kypca «AnreOpa» BKIIOYEHbl HEKOTOpPbIE€ OCHOBBI  JIOTHKH,
NPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTUYECKOTrO oOpa3oBaHUs U
CIOCOOCTBYIOIIME  OBJIAJCHUI0O  OOYYAIOIIMMHUCS  OCHOB  YHHUBEPCAJIBHOTO
MaTemMaTudeckoro s3bika. CojepkaTrenbHOM U CTPYKTYPHOM OCOOEHHOCTBIO
yueOHOro Kypca «Anredpay sBIsSETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxxanve nuHuUM «Yucna W BBIYUCICHHS» CIY)KUT OCHOBOW JIJIst
JaNbHEHNIIEero U3y4yeHrus MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarolUXCs
JOTHYECKOTO MBIIUIECHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsi TIOBCETHEBHOM
*U3HU. PazBUTHE MOHATUS O YKMCIIE Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMH W UPPANUOHATBHBIMH YHUCIAMHU, (HOPMUPOBAHHEM
MPEJACTABICHUM O JEUCTBUTEIBHOM 4YHCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOU
JUHUU OTHECEHO K CpeaHeMy o01ieMy o0pa3oBaHUIo.

CopeprkaHue IByX anreOpanyecKux JUHUN — «ANTreOpandecKue bIpaskeHUs »
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYyYarOIIUXCS



MaTeMaTUYeCKOro ammnapara, HEOOXOAMMOro JUIsl peHIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTUKO-OPUEHTHPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'0 001iero oOpa3oBaHusl y4yeOHBIM Marepuan TPYHNIUPYeTcs BOKPYT
paIMOHANIBHBIX BBIpaKEHUH. Anredpa JeMOHCTPUPYET 3HaUYCHHUE MATEMAaTUKH Kak
S3pIKAa  JUISI TIOCTPOCHHSI MaTeMaTWYECKUX MOJeNel, OMUCaHUs TPOIECCOB U
SBJICHUA peaqbHOrOo Mupa. B 3amaum  oOydeHmsi anreOpe BXOIAT TaKKe
JaJIbHENIIee pPa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEO00XOJuMOoro, B
YaCTHOCTH, JMJII OCBOEHHS Kypca HWH(GOPMATUKH, ¥ OBJIAJICHUE HaBBIKAMU
JeNYKTUBHBIX paccyxaeHuid. [IpeoGpa3oBanre cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K MaTEeMaTHIECKOMY TBOPYECTBY.

Conmepxanue  (QyHKIIMOHANbHO-TpaQUYECKOW  JMHUM  HAIEeJIeHO  Ha
NOJlydeHHe  OoOyyaroluMMucs 3HaHUM O  (QYHKIMSIX KAk  BaKHEHIIen
MaTeMaTUYeCKOM MOJETH JUIsl OMNHCAHWA U HCCIENOBAaHUS Pa3HOOOPa3HBIX
NPOIIECCOB W SBJICHWW B Tipupojge © oOmectBe. M3ydenwme wMarepuaia
CIIOCOOCTBYET pPa3BUTHIO Y OOYYaIOIIMXCA YMEHHS HCIONb30BaTh PA3IHYHbIE
BBIpA3UTEIbHBIE CPENCTBA S3bIKA MAaTEMaTUKU — CJIOBECHBIE, CHMBOJIHYECKHUE,
rpaguueckue, BHOCUT BKJIaJ B (opMUpOBaHHE TPEICTABICHUNH O POJU
MaTeMAaTHUKH B Pa3BUTHH UBUIN3AIUN U KYJIbTYPHI.

3HaKOMCTBO B y4€OHOM KypcCe C OCHOBHBIMU MPUHIIUTIAMU cOOpa, aHAIN3a U
NPECTABICHUs JAHHBIX U3 PA3IMYHBIX cep KU3HU OOIIecCTBAa M TOCyIapCcTBa
npuoOIaeT Oo0y4yarIIUXcs K OOLIECTBEHHBIM HHTEpecaM. M3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAET HABBIKM OpTaHM3allMu Tepedopa U mojcuéra uucia
BapHAHTOB, B TOM YKCJI€ B IPHUKIIATHBIX 3a]a4ax. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co31aét MaTeMaTudeckuii PyHIaMeHT Jutsi pOPMUPOBAHUS KOMIIETCHIIUNA B
o0macti MHPOPMATHKU U MUPPOBBIX TexHONIOTUH. [Ipn M3ydeHnn CTaTHUCTUKH U
BEPOSTHOCTH OOOTaIIAlOTCs MPEACTaBICHUS OOYyYaloIUXCS O COBPEMEHHOMN
KapTUHE MHUpa U METOJax €ro HUcCCieqoBaHus, (HOpMHUpYyeTCs MOHHUMAaHHUE DPOJIH
CTaTHCTUKH KaK MCTOYHUKA COIMAIBHO 3HAYMMON WH(OPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

B coorBerctBUM ¢ gaHHBIMM LEensAMH  pasgena  «BeposATHoCcTh M
CTaTHCTUKA» BBIJCICHBI CIEAYIOIINE COJEPKATEIbHO-METONYECKUE JIMHUU:
«[IpencraBneHue JaHHBIX M ONKCATeNIbHAs CTaTUCTHKa», «BepoaTHOCThY,
«21eMeHThl KOMOMHATOPUKNY, «BBeeHne B TeOpHIo rpadoBy.

Conepxxanune smHHM  «[IpeAacTaBieHne MaHHBIX H  ONUCATEIbHAs
CTAaTUCTUKa» CIYXUT OCHOBOW nJii (OPMUPOBAHMS HABBIKOB pabOThl C
uHpopMaIueil: OT YTEeHUs W MHTEpIpeTaluud HHPOpPMAIH, MPEICTaBICHHON B
TabnuIax, Ha AuarpamMmmax M rpadukax, 10 cOopa, MpeACTaBICHUS W aHAIU3a
JAHHBIX C HCIONb30BAaHUEM CTATHUCTUYECKUX XapaKTEPUCTHUK CPEIHUX U
pacceuBanus. PabGotas ¢ JaHHbIME, OOydarolluecss ydaTcsi CUHUTBIBaTh U
UHTEPIPETUPOBATh JaHHBIC, BBIJIBUTaTh, AapPTyMCHTHPOBATh M KPUTHUKOBATH
OpOCTeHIINe TUNOTE3bl, Ppa3MBIIUIATE Haa  (AKTOpaMHu, BBI3BIBAIOIIUMU
U3MEHUYMBOCTh, M OIEHWBATh WX BIMSHHE HAa PACCMATPUBAEMbI€ BEIUYMHBI U
IPOLIECCHI.



MHTYNTHBHOE NPEICTABIECHUE O CIy4YaHONW W3MEHYMBOCTH, UCCIIENOBAHUE
3aKOHOMEPHOCTEH W TEHAEHUMN CTAHOBUTCS MOTHUBUPYIOUIEH OCHOBOW IS
U3Y4YEHHUS TEOpUHM BEPOSTHOCTEW. bomblioe 3HauYeHHWE HMMEIT MNPAKTHYECKHE
3a/1aHHs, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMU MOJEISIMU.

[ToHsiTHEe BEPOSTHOCTH BBOJUTCS KakK Mepa MpaBAONOAOOUs CIy4ailHOro
coobrtus. [lpm w3ydeHmm ydeOHOTO Kypca OOydarommuecss 3HAKOMSTCS C
IPOCTEUIIMMUA  METOJAaMH  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTaxX C PaBHOBO3MOXHBIMU 3JIeMEHTapHbIMU UCXOJIaMH,
BEPOSTHOCTHBIMH 3aKOHaMH, MO3BOJISIONIMMH CTaBUTh U peliaTh Oojee CI0KHBIC
3aaud. B ydeOHBI Kypc BXOIST HayajdbHbIC MPEICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCIOBBIX XapAKTEPUCTHUKAX.

B pamkax y4eGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOMIMXCS C
MHO>KECTBAMHU U OCHOBHBIMHU ONEpaIUsIMU HaJl MHOXXECTBAMH, pACCMATPUBAIOTCS
OpUMEPbl IPUMEHEHUS JUIsl PELICHHs 337a4, a TAKXKE HMCIOJIb30BAHUS B JIPYTUX
MaTEMaTUYECKUX Kypcax U y4eOHBIX MpeIMEeTax.

CornacHo yueOHOMY IIaHy B 7—9 Kiaccax H3y4yaeTcsl y4eOHBIH Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMUS:
«Yucna # BBIUKCIEHUN», «ANTreOpandecKkue BBIPAKEHUS», «YPaBHEHUS W
HEPABEHCTBaY», «DyHKINN», «BEpOATHOCTh U CTATUCTUKAY.

Ha uzyuenue yuebHoro xkypca «Anredpa» oronurca 408 yacos: B 7 kiiacce
— 136 ygacoB (4 uaca B Hexaeno), B 8 kimacce — 136 yacoB (4 yaca B Hefeno), B 9
kiacce — 136 yacoB (4 yaca B HEJEIIO).



COAEPXXAHME OBYYEHUA
7 KIIACC

Yucsa 1 BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE W JCCSITHYHBIC, TIEPEX0]] OT OJHOW (OPMBI 3aIlrCh
npobeit k apyroi. IloHsATme panyoHAIBLHOIO 4YHCJIA, 3aIllliCh, CpPaBHEHHE,
YOOPSIIOYMBAHUE  pPAIIMOHANIBHBIX 4ucen. ApudMerudyeckue JEeUCTBUS ¢
palMoOHAIBHBIMU YuciaMu. PenieHne 3a1a4y U3 peaibHOM NMPAKTUKKA HA YacTH, HA
JpOOH.

CreneHp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeAelIeHHe, NpeoOdpa3zoBaHue
BBIPKEHUI HA OCHOBE ONpEETIeHus, 3aMuch OoNbIuX yucen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BHJI€ IpoOM U ApOOM B BUJE MPOLEHTOB. TpU OCHOBHBIE 33Jja4l HA
IIPOLECHTHI, PELICHUE 3314 U3 PEAIbHON ITPAKTUKHU.

[IpuMeHeHnEe TPU3HAKOB JEIUMOCTH, PA3J0KEHHUE HA MHOXKUTEIU
HaTypaJIbHbIX YUCEIL.

Peanpupie  3aBHCHMMOCTH, B TOM 4HuCIe TpsiMasi W oOpaTHas
IPONOPLIHUOHATIBHOCTH.

AulreOpanyecKkue BbIpPaKeHUsA

IlepeMeHHbIE, UUCITOBOE 3HAUEHUE BBIPAYXKEHHUSI C IEPEMEHHOM. [JonmycTuMeble
3Ha4YeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEKy BEIMYNHAMU B BHJIE
dbopmynbl. Beruucnenus no gpopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWiIa MpeoOpa3oBaHUsl CyMM U
IPOU3BEACHUH, MPaBIJIa PACKPBHITUS CKOOOK M MIPUBEICHUS MOIOOHBIX ClIaraeMblIX.

CBOIICTBa CTENEHU C HATYPAIBbHBIM ITOKA3ATEIIEM.

OnHowieHbl 1 MHOTOWIEHbI. CTeneHs MHOrowieHa. ClioxeHne, BBIYUTaHUE,
YMHOXXE€HUE MHOrowieHoB. ®OopMyibl COKpAaIEHHOIO YMHOXEHHMS: KBaJpar
CyMMBI M KBajpaT pazHocTu. PopMmysa pa3HOCTH KBaaparoB. PaznoxeHue
MHOT'OWIEHOB Ha MHOXHUTEIIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHEeHuEe, KOpEeHb YpaBHEHHMs, MpaBuia MNpeoOpa3oBaHUs YpaBHEHWS,
PAaBHOCWJIBHOCTh YPAaBHEHU.

JIuHenHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEH JIMHEUHOIO
YpaBHEHHUSI, pEUICHHE JIMHEWHBIX ypaBHEHUN. CocTaBJI€HUE YpPABHEHHU MO
YCIJIOBHIO 3a7ja4uM. PenieHue TeKCTOBBIX 3a7a4 C MOMOLIBI0 YPAaBHEHU .

JluneitHOE ypaBHEHHE C ABYMS IMEPEMEHHBIMU U ero rpaduk. Cucrtema IByx
JVUHENWHBIX YpaBHEHUI C JByMs NEpPEMEHHbIMU. PelieHue cucrtem ypaBHEHUM
Coco0OM MOACTaHOBKHU. IIpvMepbl pemieHusi TEKCTOBBIX 3aad C IOMOIIBIO
CHCTEM YPABHECHUM.

DyHKIUU

Koopaunata Ttouku Ha mnpsaMmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXIy IByMSI TOUKaMHU KOOPJAMHATHOMN MPSMOM.



[IpssMoyroinbHas cucremMa KoopAauHaT, ocu Ox u Oy. AbGcuucca U opauHaTa
TOYKH Ha KOOpJAUHATHOM Iu10cKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OpMYJIaMu.
Urenne rpadukoB peasnbHbIX 3aBucumocTei. llonstue ¢ynkuun. I'paduk
¢dbynkiuu. CoiictBa pynkumit. JIuneninas gynkius, e€ rpadux. ['padux GyHakimm

y = |x|. I'paduueckoe pelieHre THHEHHBIX yPaBHEHUH W CHUCTEM JIMHEHWHBIX
YPaBHECHUM.
8 KJIACC

Ymncia v BBIYMCJIEHUS

KBaaparHeiii kopeHb u3 uucina. lloHarune o0 uppalMOHAIBHOM YHUCIHE.
JecsaTuunble NpUOTMKEHUST UPPAIIMOHANIbHBIX YyKcesl. CBOMCTBA aprU(pMETHUECKUX
KBaJpaTHBIX KOPHEW U UX MPUMEHEHHUE K MPe0oOpa30BaHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIIEHUSAM. J|€HCTBUTEIbHBIE YUCIIA.

Crenens ¢ uenbIM NokasareneM u €€ ceorctBa. CTaHIapTHAs 3alUCh YHUCIIA.

AJure0panvecKue BbIPaKeHUS!

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAJAPATHOrO TpPEXWIEHAa Ha
MHOUTENH.

Anrebpandeckas ApoOb. OCHOBHOE CBOWCTBO anreOpandyeckod apoow.
Crnoxenue, BbIYMTAHUE, YMHOXKEHHUE, JeleHue airedpandeckux JapooOeit.
PanmonanbHble BhIpaXKeHHUS M UX IPe0Opa30BaHHUE.

YpaBHeHUs M HEpaABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUN, CBOASAIINXCS K JINHEMHBIM U KBaJAPATHBIM.
[Ipocreiiine ApoOHO-paMOHAIbBHBIE YPAaBHEHUS.

['paduueckas uHTEpIIpETAIHS YPABHEHUHN C JBYMS TIEPEMEHHBIMUA M CUCTEM
JVMHEWHBIX YPaBHEHUM C JByMs NEpeMEHHbIMU. [IpuMmepbl pelieHuss cucrem
HEJIMHEWHBIX YPAaBHEHUHN C IBYMsI IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aj1a4 anredpandeckum crocoOoMm.

HucioBele HEPABEHCTBA M X CBOMCTBA. HepaBEeHCTBO € OAHOM NTEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHEVWHBIE HEPABEHCTBA C OAHOW IEPEMEHHOMU.
Cucrembl JIMHENHBIX HEPABEHCTB C OJJHOM MTEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OO6macTh oOmnpeneiIeHUss W MHOXKECTBO 3HAYCHUU
dbyukuu. Criocoos! 3aaHus PyHKIIUN.

I'padux ynkmuu. Urenne cBoicTB ¢dyHKIMU mo e€ rpaduxy. [Ipumeps
rpa@uKoB QYHKIHMA, OTPAXKAIOIIUX PeAIbHBIE TIPOIIECCHI.

@DYHKIMY, OIHUCHIBAIOIIAE TMPSIMYI0 M OOpaTHYI MPONOPLUUOHAIBHBIC
3aBHCHMOCTH, MX rpadukn. Oynkiun y = x2, y = x3, y = Vx, y=|x|. ['padpmueckoe
pEllIEHUE YPAaBHEHUN U CUCTEM YPABHECHUN.

OnucareabHas ctraTucTUKA. PaccenBanue naHHbIX



[IpencraBienre naHHBIX B BUE TaOmuUI, Auarpamm, rpadukoB. M3mepenue
pacceuBaHMsl JaHHBIX. Jlucmepcuss M CTaHAApTHOE OTKJIOHEHHE YHUCIIOBBIX
HabopoB. J[marpamMMa paccenBaHuUs.

MHo:xecTBa

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOAMHOXKecTBO. Ormepanuu  Haf
MHOXKECTBaMH: OOBEAMHEHUE, IepeceueHue, nomnoiaHeHue. CBoilcTBa orneparuii
HaJl MHOMKECTBAMU: IIEPEMECTUTENILHOE, COUYETaTeIbHOE, paclpeAesIUTEeNbHOE,
BKItoueHus. Vcmonmp3oBaHne rpaduueckoro TMPEACTABICHUS MHOXECTB s
OIKCAHUS peaJbHBIX MPOIECCOB U SIBJICHUMN, IPU PEIICHUH 3a/a.

BeposiTHOCTD CJIy4aiiHOTO COOBITHS

DOnemeHTapHble COOBITHS CiydaiiHOro ombiTa. CiydaitHeie  COOBITHA.
BepostHoct  coObITuH. OmNbITEI € PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coOprTusiMu. CiydaitHpiii BBIOOp. CBSI3b MEXKIY MaJOBEPOSTHHIMU M MPAKTUIECKU
JIOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIC, OOIIECTBE U HAYKE.

BBenenue B Teopuio rpagos

HepeBo. CBoiicTBa [€pEBbEB: EAMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCSYEH BEpPILMHBI, CBA3b MEXAY UYMCIOM BEpIIMH U uuciaoM pédep. IIpasumio
yMHOXKeHHs. Perenne 3aia4 ¢ momoruipio rpados.

Cayuaiinbie cOObITHS

[IpotuBomnonoxueie coObiTHs. Juarpamma Diinepa. OObenuHeHHE WU
nepeceueHue coObiTuil. HecoBmecTHble  coObiTHs. Dopmylia  CIIOXKEHHS
BEpOSATHOCTEH. YcloBHas BeposSTHOCTh. lIpaBuno ymHoxenus. HezaBucumblie
coowiTus. IlpencraBnenue skcmepuMeHTa B BHAE JAepeBa. Pemienue 3amad Ha
HaXOXKJIEHUE BEPOSTHOCTEH C IOMOIIBIO JEepeBa CIy4allHOro 3KCIEpPUMEHTa,
auarpamm OJiliepa.

9 KUIIACC

YucJia 1 BBIYUCIEHUS

PanyionanbHbie ynciia, UppalMoHaIbHbIE YUCIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHbIE IpoOu. MHOKECTBO JEUCTBUTENBHBIX YUCEN, JEUCTBUTEIbHBIC YHCTA
KaKk OCCKOHEUYHBbIE JECATHYHBIE apoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOU IIPSMOM.

CpaBHeHHE JICHCTBUTEIBHBIX 4YHCEN, apu(pMETHUYECKHE JICUCTBUS C
JICUCTBUTEIILHBIMU YHUCJIAMU.

Pa3mepbl OOBEKTOB OKPYKAIOMIETO MHpPA, UIUTEIBHOCTH TPOIECCOB B
OKPY’KAIOIIEM MUPE.

[Mpubnmx€HHOE  3HAUYEHWE  BEJIMYMHBI, TOYHOCTH  NPHUOIMKEHUS.
Oxpyrnenue yucen. [Ipuknuaka u olieHKa pe3yabTaToOB BEIYUCICHUM.

YpaBHeHus1 U HEPaBeHCTBA

JIuneliHoe ypaBHEeHME. Penienne ypaBHEHHM, CBOASIIMXCS K IMHEUHBIM.



KBanparnoe ypaBHeHue. Penienrne ypaBHEHU, CBOASIIMXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPETbEN U YETBEPTOMN
CTENIEHEN Pa3JI0KEHUEM HA MHOXUTENU.

Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHM. PerieHue TEKCTOBBIX 3ajad
anredpanyecKuM METOIOM.

VYpaBHeHue ¢ AByMs MEepEeMEHHBIMU U ero rpaduk. Pemenne cuctem aByX
JIMHEWHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. Penienne cuctem qByX ypaBHEHUM,
OJTHO W3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
VHTEPIPETALHS CUCTEMbl YPABHEHUH C IByMSI IIEPEMEHHBIMM.

Pelienrie TEKCTOBBIX 3aJ1au anreOpandyeckuM CrocoooM.

YucioBble HEPABEHCTBA U UX CBOMCTBA.

Peuienue JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOM. PemieHue cucrem
JMHEHWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wHTEpmperanus HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

DOyHKUNHA

KBagpatuunas ¢yukuus, e€ rpaduk u cpoiictBa. [lapabona, KoopAauHATHI
BEPILIHUHBI TapadoIIbl, 0Cb CAMMETPUH NapadOJIbL.

I'paduxn Gyskmmii: y =kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

YucaoBble M0OCJIe10BATEILHOCTH M MPOrPeCcCHHU

[ToHsAiTHE YMCTIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
pexkyppeHTHOH (hopmyIioi u popMyIioif n-ro dseHa.

Apudmernueckass ¥ reomerpuueckas mnporpeccuu. Dopmynbl n-ro 4ieHa
apupMETHIYECKON U TEOMETPUUECKON MTPOTrPECCUid, CYMMBI MEPBBIX 71 YWICHOB.

N300paxeHne 4YaeHOB apU(PMETHUECKOH U TEOMETPUYECKON mporpeccuit
TOYKAMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIHAIBHBIM POCT.
CI10:XHBIE TIPOLIEHTBI.

JyieMeHThl KOMOMHATOPUKHU

[IpencraBienre JaHHBIX B BHUJAE TaOnWI, JuarpamMm, rpadukos,
WHTEpIpeTays JaHHBIX. UTEHUE U MOCTpOeHUEe Ta0JIHIl, JUarpaMM, TpaduKkoB 1Mo
peabHbIM JaHHBIM.

[lepectanoBku u pakropuas. CoueTaHnust ¥ YUCIO coueTanuil. TpeyroapHuk
[Tackauns. Pemenue 3amay ¢ MCMOIB30BAHIEM KOMOMHATOPUKH.

I'eomeTpuyeckasi BepOSITHOCTH

CrnyyaliHbIii BBIOOp TOYKM M3 (UTYPHI HA TIOCKOCTH, U3 OTpE3Ka U U3 IyTU
OKPY’KHOCTH.

HUcnbiTanus beprynamn

UcnbiTanne. Ycnex u Heynaya. Cepusi MCHBITAaHUNM 10 TMEPBOro ycrexa.
Cepust ucnbiTanuii bepnymiu. BeposTHocTH COOBITHII B CEpUU  HMCHBITAHUMN
beprymnm.

CayuaiiHasi BeJIJMYHHA



CiyyaiiHasi BEJIMYMHA W PACIPEICIICHUE BEPOATHOCTEU. MareMaruyeckoe
oXugaHue u aucnepcus. IIpuMepbl MaTEMaTHYECKOTO  OXKHUJAHUS — Kak
TEOPETUYECKOr0 CPEIHEr0 3HAYECHUS BEIIMYMHBI. MaTeMaTHyecKoe OXUAAHWUE U
JTUACTIEPCHUST  CIIyYallHOM BEJIWYHUHBI «UYHCJIO YCIEXOB B CEPUM HUCIBITAHUHN
bepnyim».

[TonsTHe o0 3akoHE OONBIIMX Yyncel. M3mMepeHne BepOsITHOCTEH C IMOMOIIBIO
4acToT. PoJib ¥ 3HaueHre 3aKOHA OOJIBIITNX YHCEI B MPUPOJIE U OOIIECTBE.

HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JInYHOCTHBIE Ppe3yabTaTbhl OCBOCHHUS MPOrpamMMbl y4eOHOro Kypca
«Anrebpay XapaKTepu3ylTCs:

1) naTpuoTHYeCKOe BOCIMTAHUE:

MPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUHUCKOU
MaT€MaTUKH, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHUSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCHMCKOW MAaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JOCTIKEHUN B IPYTrUX HayKaX W MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakIaHNHA U Pealu3alliu ero
npaB, TMpPEACTAaBICHHEM O MaTeMAaTUYECKUX OCHOBaX (yHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TPaKIaHCKOro 00ImecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTHYECKUM TPUMEHEHUEM JOCTHKECHUN HAyKH, OCO3HAHUEM BAXXKHOCTHU
MOPaJIbHO-3THYECKHUX MPUHIUIIOB B JIESITEIbHOCTH YYEHOTO;

3) TpyaoBoOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE B PEUNICHHM MPAKTUYECKHUX 3a]ad
MaTEMAaTUYECKOM HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMATHYECKOTO
o0pa30oBaHus Ha MPOTSXKEHUM BCEHM JKM3HU ISl yCHElHOM NpodeccuoHaIbHOM
JIESTENHbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOEHUEM MHAMBUIYAIbHON TPACKTOPUM 00pAa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCThIO K OSMOLIMOHAIBHOMY HW 3CTETUYECKOMY BOCIPHUSTUIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEIICHWH, PACCYXKICHUW, YMEHHUIO BUJCThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI0 O3HAHMSA:

OpUEHTAIlMEd B JEATEIIbBHOCTH HA COBPEMEHHYID CHUCTEMY HAay4YHBIX
IpeACTaBIECHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEIOBEKa, MPUPOILI U



oOlllecTBa, MOHMMAaHUEM MAaTeMaTUYECKOM HaykKu Kak cdepbl 4YelIoBEUeCKOM
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH ISl Pa3BUTHUS LUBUIN3ALINH,
OBJIQJICHUEM SI3IKOM MATE€MaTHKU M MATEMATHYECKOW KYJIbTYPOW KaK CPEICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEI0OBATEIbCKON
JEATEIbHOCTH;

6) ¢uznyeckoe BocnUTAHUE, (POPMUPOBAHUE KYJIbTYPbI 3/10POBbS H
IMOLMOHAJIBHOTO 0JIAr0NMOJTYy YHsl:

FOTOBHOCTBIO TNPHUMEHITH MaTEMATHYECKHWE 3HAHUSI B MHTEpPECax CBOETO
3I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOaJaHCUPOBAHHBIA pPEXUM 3aHATUM M OTIbIXa, peryiaspHas ¢usndeckas
aKTUBHOCTBH), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pPEQIICKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOro JKe MpaBa JPYyroro 4eIoBeKa,;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTAIlMEN Ha TPUMEHEHNE MaTeMaTUYECKUX 3HAHUM JJIsl PelIeHus 3a7a4
B 00JIACTM COXPaHHOCTH OKPYXKAIoIIeW Cpebl, IUIAHUPOBAHUS IOCTYIIKOB U
OLIEHKM KX BO3MOJKHBIX MOCIIEACTBUM JIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
I100aJILHOTO XapaKTepa dKOJOTMYECKHUX MPOOJIeM U MMYyTEeH UX pelieHus;

8) apanTanus K U3MEHSAIOIIMMCS YCJIOBHSIM COIMAIBLHONW Y MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIOBHUSIX HEONPEAECIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATENBHOCTh, B TOM YHCIIE
YMEHHUE YYUThCS Yy IPYTUX JIOJICH, MPUOOpeTaTh B COBMECTHOM ACSATEIbLHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OTbITA JPYTUX;

HEOOXOIUMOCThIO B (OPMHPOBAHMM HOBBIX 3HAHWUH, B TOM YHUCIE
dbopmyIupoBaTh UjEH, MOHATHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CUTYallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOMUNA KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAEeMbIe peIIeHUus U JeHCTBUS, (OPMYJIHUPOBATh U OIEHUBATh PUCKU U
MIOCIIENICTBUSA, (DOPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eCTBUS

Ba3oBble Jijoruueckue 1elcTBUA:

° BBISIBIISTH u XapaKTEPU30BaATh CYIIIECTBEHHBIEC MIPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, TMOHSATHUN, OTHOIICHUH MEXKIY MOHATHSIMU,
dbopMynUpoBaTh ONpeeICHUs] TOHATHM, YCTAHABIUBATh CYIIECTBEHHBIA MPU3HAK
KJaccupuKaluu, OCHOBaHMS IS OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJMMOTO aHAJIN3A;

° BOCIIPUHUMATH, (OPMYJIUPOBATh W MPEOOPA30BLIBATH CYKICHHUS:
yTBEPAUTEIbHbBIC U OTPUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIC U 00IIIHE, YCIOBHBIC;



o BBISIBIITh ~MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
npoTUBOpeurs B (akTax, JaHHBIX, HAOJMIOACHUSIX U YTBEPKACHUAX, NpeiaraTh
KPUTEPUH 7151 BBIABJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

o JIeNaTh BBIBOABI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKIIOUECHUM, YMO3AKIIOUCHUH 110 AaHAJIOTUU;
o pa30OupaTh J10Ka3aTelIbCcTBA MAaTEMATHUECKUX YTBEPKICHUN (MpsMbIe

U OT HOPOTUBHOIO), MHPOBOAUTH CAMOCTOSITENBHO HECIOXKHBIE JI0KAa3aTENbCTBA
MaTeMaTU4YECKUX (DaKTOB, BBICTPAWBATh apTryMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPHPUMEPBI, 000OCHOBBIBATH COOCTBEHHBIE PACCYKJICHNUS;

o BBIOMpATh CIOCO0 pemieHust yueOHOH 3a1auu (CpaBHUBATh HECKOIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee MOAXOMAUMHA C  Y4ETOM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKHe 1eiCTBUSA:

o UCIIOJIB30BaTh  BOIMPOCHI KAk MCCIENOBATEIbCKUM  HHCTPYMEHT
N03HaHUsA, (OPMYIUPOBATH BOIPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MPoOIEMYy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE U JlaHHO€, (hOpMUPOBATh THUIIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

o IPOBOJUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY ILJIAaHY HECIOKHBIN
HKCIIEPUMEHT, HEOOJIbIIOE UCCIIEJOBAHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTEeMaTUYECKOTro 00bEKTa, 3aBUCUMOCTEN 0O0BEKTOB MEXKIY COOOI;

o CaMOCTOSITETbHO ~ (opMyIUpOBaTh OOOOIIEHUST U  BBIBOALI IO
pe3yinbTaTaM  IpOBEAEHHOIO  HAOJIIOJEHUS,  HMCCIEAOBAaHMSA,  OLICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

o IPOrHO3UPOBATH BO3MOXHOE PA3BUTHE MPOLECCA, & TAK)KE BBIABUTATH
MPEATONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

o BBISIBIISITh HEJOCTATOYHOCTHh M M30BITOYHOCTh MH(OpPMAIIUHU, JaHHBIX,
HEOOXOJIMMBIX JIJISl PEIICHUS 3a/1a4K;

o BBIOMPATH, AaHATM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATH
UHGOPMAITUIO PA3TUIHBIX BUAOB B (OPM IIPEICTABIICHNUS,

o BbIOMpaTh ¢GopMy MpeAcTaBiIeHUs MHDOpPMAIMKU U WILTIOCTPUPOBATH
pelaeMbie 3a/1a4l CXeMaMu, TuarpaMMaMu, HHOU TpaduKoi 1 UX KOMOWHAIUSMU;

o OIICHUBATh HAAEKHOCTh MH(POPMAIIUN TIO KPUTEPHUSIM, TIPETOKESHHBIM

YAHUTEIIEM I COPMYIUPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUA:

o BOCIIPHHUMATh HU (OPMYITUPOBATH CYXKICHHUS B COOTBETCTBHUH C
YCIIOBUSIMHM U TIEJISIMU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOK TOYKY
3pEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS IO XOIY PEIICHHS
3a/1a49M, KOMMEHTHPOBATh MOJYICHHBIN pe3yIIbTaT;

o B X0Jie¢ 00CYXKIEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBI, POOJIEMBI, PEIIaeMOl 3a/1aui, BBHICKAa3bIBaTh UCH, HAIICJICHHBIC HAa MOWCK
pEIICHHsI, COIMOCTABJIATh CBOM CYXKICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB



Janora, OOHapyXUBaTh Pa3jIU4YUe U CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
dbopMyIHpoOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

o NPEACTABISATh  pPE3yJIbTAThl  PEHICHUS]  3aJaud, OKCIIEPUMEHTA,
UCCJICIOBAHUSA, TPOEKTa, CAMOCTOSTEIHHO BBIOMpATh (opMaT BBICTYIUICHHS C
y4€TOM 3aJ1a4 Mpe3eHTAIMU U OCOOCHHOCTEN ayIUTOPUH;

o MOHMMaTh W  UCIOJb30BaTh NPEUMYIIECTBA KOMAHJIHOW U
WHAVBUIYaTEHON paOOTHI TP PEIIEHNN yUeOHBIX MaTEMAaTUYECKHX 3a]1ay;
o IIPUHUMATh  LE€Jb  COBMECTHOM  JIESITEIbHOCTH, IUIAHUPOBATH

OpraHU3aliI0 COBMECTHON PabOThI, paclpeacisaTh BUIbI padoT, JOroBapUBaThCS,
00CyXKIaTh MPOIECC U PE3yIbTaT PadOThI, 0000IIaTh MHEHUS HECKOIBKHX JIFOJICH;

o y4acTBOBaTh B TPYyHIOBBIX (opmax paboThl (0OCyXkaeHUs, OOMEH
MHEHHUSMH, MO3TOBBIC INTYPMBI W JAPYTHE), BHITOJHATH CBOIO YacTh PabOTHI H
KOOPJIMHUPOBATh CBOU JCHCTBUSL C JPYrUMHU YJIE€HAMH KOMAaHbI, OIICHUBATH
KauyecTBO CBOEro BKJaja B OOLIMU MPOIYKT MO KPUTEPUAM, CPOPMYIHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE NelCTBHA

Camoopranusanus:

o CaMOCTOSATETILHO COCTABJISAThH TUIAH, AJTOPUTM DPEIICHUs 3anadyu (Wiu
€ro 4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMMEIOIIMXCS PECypcoB M
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh W KOPPEKTHPOBATH BapHAHTHI
penIeHui ¢ y4€TOM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

L BIaaCThb crocodoamu CaMOIIPpOBEPKHU, CAMOKOHTPOJIA IIpomecca u
pe3yiibTaTa pCIICHUA MaTeMaTHUYECKOM 3aJa4u,
L NpCaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOZHUKHYTH IIPpH PCIICHHUHA

3a/1a4i, BHOCUTh KOPPEKTUBBI B JIESITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaAWJICHHBIX OITUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

o OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACSITEIBHOCTH IMOCTABIECHHOMN
LEIU U YCIOBUSM, OOBSICHATh MPUYUHBI JOCTHUKECHUS WIM HEAOCTHKEHUS LIETH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEIJMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 KJjacce OOydarOUIMHCS MOIYYUT CIEAYIOIIUE
MIpEIMETHBIE PE3YJIbTaThI:

YucJia 1 BBIYUCJIEHUS

BeimonuaTh, coueTass yCTHBIE W NMHChbMEHHBIE TPUEMBI, apU(METUUECKHE
JENUCTBHS C pallMOHAIBHBIMU YUCIIAMHU.

HaxoauTh 3Hau€HUsS YHUCIOBBIX BBIpaKEHUU, MPUMEHSATH Pa3HOOOpPa3HbIC
CrocoObl M MPUEMBI BBIYMCICHUS 3HAYCHUN NPOOHBIX BBIPAKEHHUMN, COJEpIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.



[lepexoauTs OT 0HOM (HOPMBI 3alKUCU YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [I€CATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUYHYIO IPOOD).

CpaBHUBATH U YNOPSAOUYNBATH PAIMOHAIIbHBIE YUCIIA.

OKpyrJIsTh yncia.

BbINOAHATh TPUKUAKY M OIEHKY pe3yibTaTa BbIYUCICHUM, OILICHKY
3HAYEHUM YHCIIOBBIX BBIPAXKEHUN. DBBITONHATE NEUCTBUSA CO CTEHEHSIMHU C
HATypaJIbHBIMU MOKA3aTEISIMU.

[IpuMeHsAT,  NpU3HAKU ~ JEIUMOCTH, PA3JIOKEHUE Ha  MHOXHUTEIU
HATypaJIbHBIX YUCET.

Pemiate nmpakTHKO-OPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOLICHHEM
BEJIMYUH, MPONOPLUUOHAIBHOCTBIO BEJIIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3ynbpTaThl PEMICHUS 3a7a4 C YYETOM OIPAaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredOpanyecKkue BbIPaKeHUs!

Hcrnonp30BaTh anreOpandecKyr0 TEPMHUHOIOTHIO M CUMBOJIUKY, TPUMEHSThH
e€ B Iipoliecce OCBOCHHs y4eOHOro MaTepurarna.

Haxoauth 3HaueHusi OyKBEHHBIX BBIPOXKEHUN NPHU 3aJaHHBIX 3HAYEHUAX
IIEPEMEHHBIX.

Boinonusate  npeoOpa3oBaHUsT  LIETOTO  BBIPAXKEHUS B~ MHOTOWIEH
OPUBEAEHUEM MOJOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOWICHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3IOKEHUE MHOTOWIEHOB HAa MHOXUTEIU C TMOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CIaraeMblXx,
npuMeHeHUsT (OPMYIT COKPAEHHOTO YMHOKEHUSI.

[TpumensaTh npeobpa3oBaHus MHOTOUJICHOB JIJISl PEIISHUS Pa3IMUHbIX 3a]1a4
U3 MaTEMaTUKHU, CMEXHBIX MPEJIMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEHW C HATYPAJIBHBIMU I1OKAa3aTEIsIMHU IS
npeoOpa3oBaHus BBIPAKECHUM.

YpaBHeHUA U HEPABEHCTBA

Pematy nuHEHHbIE ypaBHEHUSI C OJHOW NEPEMEHHOW, MPUMEHSS NpaBUiia
nepexo/ia OT UCXOAHOIO YPAaBHEHUS K PABHOCWIIBHOMY emy. IIpoBepsTh, sBisercs
JI1 YUCJIO KOPHEM YPaBHEHHMSI.

[IpumensaTh rpaduueckrue METOJbl MPU PELICHUU JIMHEHHBIX YpaBHEHHUU U
UX CUCTEM.

[TonOupaTes TpuUMEpbl Map YHUCEN, SBISIONIMXCA PEHICHUEM JMHEHHOIo
YpaBHEHUSI C IBYMS IEPEMEHHBIMH.

CtpouTh B KOOpPJIWHATHON TUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JBYMsI TEPEMEHHBIMHU, TOJb3YsICh T'padUKOM, MPUBOJUTH MNPUMEPHI PEIICHUS
YpaBHEHUS.

Pematy cucremsl ABYX JIMHEHHBIX YPABHEHHU C JIBYMS NEPEMEHHBIMU, B
TOM 4ucie rpaduyecKH.



CocraBnare M pemaTh JMHEWHOE YPAaBHECHUE WA CHUCTEMY JIMHEHWHBIX
YPAaBHEHHI IO YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJTyYEHHBIN Pe3yJIbTaT.

DyHKUMHA

N3o0paxkaTb Ha KOOPAWMHATHOMW MPSIMOM TOUKH, COOTBETCTBYIOIIUE
3aJlaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEpPBAJIbI, 3alUCHIBATh YHCIIOBBIE
IPOMEXYTKHU Ha alre0panieckoM S3bIKe.

OTmeuaTh B KOOPJUHATHOM IUIOCKOCTH TOYKH MO 33JIaHHBIM KOOpPJIMHATAM,
cTpouTh Tpaduky TuHEHHBIX GyHKINNA. CTpouTh Tpaduk GyHKIUU Y = |X|.

OnuceiBaTh € TMOMOIIBI0 (YHKIIMH HW3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BPEMsI, PACCTOSIHHE, I€HA, KOJHMYECTBO, CTOMUMOCTb,
POU3BOAUTEIBLHOCTD, BpeMsi, 00bEM padOTHI.

Haxoauts 3HaueHne GyHKIIMYU 110 3HAUYCHUIO €€ apryMeHTa.

[TonnmaTts rpaduyeckuii crocod MPeNCTaBlICHUS W aHaIM3a WHPOPMAIIHH,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMALINIO U3 TPAPUKOB peaTbHbIX MPOILECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenuss B 8 kjacce 0OOydarOmMACS MONXYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Yucia 1 BBIYMCICHUSA

Hcnonb3oBaTh HavyajdbHbIC MPEACTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
Yyuces IJi1 CPAaBHEHUS, OKPYTJICHUSI U BBIUUCIICHUM, N300paXkaTh JIEUCTBUTEIIbHBIC
yycia TOYKaMy Ha KOOPAUHATHOMW MPSMOM.

[IpuMeHsTh, TOHSITHE apU(METHUYECKOr0 KBAJIpPaTHOTO KOPHS, HAXOIWUTh
KBaJIpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBITOIHSTH
npeoOpa3oBaHus BBIPAXKEHUN, COJCpPIKAIIUX KBAJpPAaTHbIC KOPHHU, MCIOJIb3Ys
CBONCTBA KOPHEMN.

Hcrnonb30BaTh 3amucu OOJBIINX M MaJIbIX YHMCENl C TIOMOIIBIO JECITHYHBIX
npo0eii u creneneit uuciia 10.

AJuireOpanyecKkue BbIpPaKeHUsA

[IpumMeHAT, TOHATHE CTENEHW C IEeIbIM TOKA3aTEIEM, BBIIOIHATh
npeoOpa3oBaHuUs BEIPAKECHHUM, COAEPIKAIINX CTEMEHH C TCJIBIM TTOKA3aTeIeM.

BbINIONHATH TOXKIECTBEHHBIE MPEoOpa30BaHUs PAllMOHAIBHBIX BBIPAKECHUM
Ha OCHOBE IMPaBWI JEUCTBUIN HAJ MHOTOUYJIEHAMH U aJIre0OpandecKUMu APOOSIMH.

PacknanpiBaTh KBaIpaTHbIA TPEXWICH HA MHOKHUTEIIH.

[IpumeHnsaTh npeoOpa3zoBaHus BBIPAKEHHUH JJIs1 pEelICHUs Pa3IudHbIX 3a]ad
Y3 MaT€MaTUKHU, CMEXHBIX IPEAMETOB, U3 PEAIBHOM MTPAKTUKHU.

YpaBHeHUs M HEpaABEHCTBA

Pemiath nuHEiHbIE, KBaJApaTHbIE YPABHEHUS U pallMOHAJIbHbIC YpPaBHEHMUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHUI C IByMsI IEPEMEHHBIMH.

IIpoBoauTh mpocTenme ucciie10BaHrs YpaBHEHUN U CUCTEM YPaBHEHUH, B
TOM YHUCJIE ¢ IPUMEHEHUEM TpadUuecKuX MpeCTaBlIeHnl (YCTaHABINBAaTh, UMEET
JU YpaBHEHUE WM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIIU UMEET, TO CKOJbKO, U
nmpouee).



[lepexonuth OT cloBeCHOUW (HOPMYIMPOBKU 3ajlaud K €€ anredpandeckoin
MOJEIM C TIOMOIIBKD COCTABJICHUS YPaBHEHUS WM CHUCTEMBbl YypaBHEHUHU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJTYYEHHBIN PE3yJIbTAaT.

[IpyMeHSTh CBOWMCTBA YHUCJIOBBIX HEPABEHCTB JII CpPAaBHEHUS, OLICHKH,
pelath JMHEWHbIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M HMX CHUCTEMBI, JaBaTh
rpaguyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHWNA HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUNHA

[ToHnmaTh ¥ UCTIONB30BaTh (DYHKIIMOHAIBHBIC MOHATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMNpEAeisaTh 3HAUCHHE (PYHKIMH 10 3HAYECHUIO
apryMeHTa, ONpeaeaTh CBOWCTBA PYHKIMH 10 €€ TpaduKy.

Crtpoutsb rpaduku deMeHTapHbIX QYHKIUNA BUIA:

y=k/x, y =x2, y = x3, y = x|, y = Vx, onuceBaTh CBOICTBA 4HCIOBOIL
dbyHKIIMN TI0 €€ TpaduKy.

OnucaresibHasi craTuCTUKA. PaccenBaHue TaHHBIX

W3BnekaTe u mpeoOpa3oBbIBaTh WH(POpPMAIIMIO, TPEICTABICHHYIO B BHJEC
TabNuIl, TUarpamMm, rpadukoB, NMPEACTABIATh JaHHbIE B BUJE TaOJIMII, THArPaMM,
rpaduKoB.

OnuceiBaTh J1aHHBIE C MOMOIIBID CTATUCTUYECKUX IOKA3aTeNel: CpeaHux
3HAYCHUH U Mep paccenBaHus (pa3Max, TUCIIEPCUsS U CTAHIAPTHOE OTKIIOHEHHE).

HaxoauTs 4acTOThl YUCIOBBIX 3HAUEHUN U YACTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yibTaTaM U3MEPEHUN U HAOIIIOICHUIA.

BeposiTHOCTB Ci1y4aiiHOTO COOBITHS

HaxonuTe BepoOsSTHOCTH CIydyalHBIX COOBITHI B OMBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUHA, B TOM YHCJIE€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Cayuaiinbie coObITHS

Hcnons3oBaTh rpaguyeckue MOJACIH: JIEPEBO CIY4allHOTO AKCIEPUMEHTA,
quarpamMMbl Didiepa, YiciIoBas mpsiMas.

MHo:xecTBa

OnepupoBaTh MOHATHUSMU: MHOXECTBO, IOJMHOECTBO, BBIMOJHSIThH
olepalMd HaJ MHOXECTBaMu: OOBEIUHEHUE, IepeceueHue, JOIMOIHEHHE,
MEPEUUCIIATH AJIEMEHTHI MHOXECTB, TPUMEHSATH CBOMCTBA MHOXECTB.

Beenenue B Teopuro rpagos

Hcnonb3oBaTh Trpaduueckoe MPeCTaBICHUE MHOXKECTB U CBA3EH MEXKIY
HUMH [ ONTMCaHMSI TPOLIECCOB M SIBICHUM, B TOM YHWCIIE MIPU PEIICHUU 33/1a4 U3
JIPYTUX y4eOHBIX MPEAMETOB U KYpPCOB.

K koniy oOyuenuss B 9 kJjacce oOOydarouuicsl MOJIYYUT CIEAYIOLIUE
pPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYUCTICHUSA

CpaBHUBATH U YHOPSJOUYUBATH PALlMOHATILHBIC U UPPAIIMOHATIBHBIE YHCIIA.



BeinonHATh  apupMeTnyecKkue JEeUCTBUS € palUOHAIbHBIMH YHMCIIAMH,
couerass YCTHbIE W NHUCBMEHHBIE TMPUEMBI, BBIIOJIHATH BBIYUCIEHUS C
UppalMOHATbHBIMHA YUCIAMH.

HaxonuTe 3HadeHHs CTeNEHEW C NEeIbIMU TOKa3aTelsIMU W KOPHEM,
BBIYMCIISATH 3HAUEHUSI YHCTIOBBIX BBIPAKEHU.

OKpyrasiTe JEHCTBUTEIBHBIE YHUCIA, BBINOIHATH MPUKHUIKY pe3yJbTara
BBIUMCIICHUM, OLIEHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUsI U HEPaABEHCTBA

PemaTp nuHEHBIE M KBaJApaTHBIE YPAaBHEHMs, YPAaBHEHMS, CBOMSIIHECA K
HUM, TIPOCTEHIINE TPOOHO-PALIMOHATIEHBIE YPABHEHUS.

Pemate cucrempl IBYX JIMHEMHBIX YPaBHEHHMM C JBYMs IIEPEMEHHBIMU M
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIISIETCS JTUHEHHBIM.

Pemath TeKCTOBBIE 3aJaud anreOpaniuecKuM CrIoco0OM C TIOMOIIbIO
COCTAaBJICHHSI YPaBHEHUS WU CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEUILINE UCCIEAOBAHNS YPABHEHU U CUCTEM YPAaBHEHUN, B
TOM 4YHCJIE C IPUMEHEHUEM IpaQHUuecKuX MpeAcTaBieHuil (yCTaHaBIUBATh, UMEET
JY YpaBHEHUE WM CHUCTEMa YPAaBHEHUM PEIICHHs, €CIIU UMEET, TO CKOJbKO, U
npouee).

Pematey suHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HU300pa’kaTh
pelIeHne HEPABEHCTB HAa YHMCJIOBOM NPSIMOM, 3alMChIBATh PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pematb  cHCTEMBl  JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paXkaTb pEUIEHUE CUCTEMBI
HEPABEHCTB Ha YHMCIIOBOM MPSAMOM, 3alMCHIBATH PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEUIEHUU PA3JIMYHBIX 3a/1a4.

DOyHKUNHA

Pacno3naBaTh (yHKIMM H3Yy4eHHBIX BHIOB. [loka3piBaTh cXeMaTHYeCKU
PacIoNOKEHUE Ha KOOPJMHATHON MJIOCKOCTU TpadukoB GyHKIMHN BUaa: y = kX, y
=kx+ b y=kix,y=ax2 + bx + ¢, y = x3, y=x, y = |x], B 3aBuCcHMOCTH OT
3Ha4YE€HUU KO3 (DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Ctpouth u U300pakaTb CXeMaTU4YECKH I'paUKu KBaAPaTUUYHBIX (HYHKIUH,
OIKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH 1O UX Tpaduxam.

Pacnio3naBaTh KBapaTuuHy0 QyHKIHUIO 10 (opMyJsie, IPUBOAUTH TPUMEPHI
KBaJIpaTUYHBIX (PYHKIUM U3 peanbHOM KU3HH, (PU3UKHU, TEOMETPHUH.

YucJioBbIE MOCIEI0BATEILHOCTH U IPOrPecCUm

Pacno3HaBaTh apu(MeTHUYECKYI0 M TE€OMETPHUYECKYI0 MPOrpEeCcCHH IpHU
Pa3HbBIX coco0ax 3a/laHus.

BBINONHATG  BBIYUCIEHHS C HWCNONb30BaHWEM (OpPMYJT N-ro 4ieHa
apu(PpMETUIECKON ¥ TeOMETPUUECKOU MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxkaTh 4jeHbl MOCIEI0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IJIOCKOCTH.



Pemrats 3amauym, CBA3aHHBIE C YWCIOBBIMHU IIOCIEAOBATEIBHOCTAMH, B TOM
YHCIIe 3a/1a4u U3 PEabHOM JKU3HU (C HUCIIONIb30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTHIA).

JyieMeHThl KOMOMHATOPUKHU

W3Bnekat © mnpeoOpa3oBbIBaTh HMHQPOpPMALIMIO, MPEJACTABICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHJE TaOlWll, Iuarpamm, rpadukoB, MpPEACTABIATH
JaHHBbIE B BUJIC TaOJINII, TUarpaMM, rpaduKoB.

Pemate 3amaun oOpraHM30BaHHBIM TIEpeOOpPOM BapUAHTOB, a TAKKE C
UCTOJIb30BaHUEM KOMOMHATOPHBIX MPAaBUI U METOJIOB.

I'eomeTpHyeckas BEpOSITHOCTh

Hcnonp30BaTh ONHCATENBHBIE XAPAKTEPUCTUKH JUII MAaCCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAUEHUSI U MEPBI PACCEUBAHUSL.

HaxonuTe 4acToThl 3HAYEHU U 4aCTOThI COOBITHSA, B TOM YHUCIE MOIb3YSICh
pe3ynbTaTamMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOICHU.

HUcnbiTanus bepuyaiam

HaxonuTe BEpOSATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMNBITAX, B TOM
YHCJI€ B OIbITaX C PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMH COOBITHUSMU, B CEPUAX
UCITBITAaHNUN IO TIEPBOTO YCIIEXa, B CEPUAX UCIBITAHUN bepHyIun.

CayuaiiHasi BeJJMYHHA

Nmerps mnpencraBieHue O CIIy4anHOM BEIWYMHE U O PACIpeleICHUU
BEPOSITHOCTEN.

NMerh mpencTaBiieHHe O 3aKOHE OOJNBIIMX 4YHCET Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B
PUPOJIE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoauuecTBo yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m IporpaMMBbI Beero KOHTpﬁO.]IbeIe HpaKTﬁnqecxne 0GpazoBaTETbHbIC
paéoThI patéoThI pecypeb
but6mmoreka [IOK
1 Yucaa u BeIYUCICHU. PalinoHaabpHbBIe YKCiIa 31 1 https://m.edso0o.ru/7f415b90
but6mmoreka [IOK
2 AJTCOPaMHECKHE BHIPKCHHA 34 ! hitps://m.edsoo.ru/7£415b90
but6mmoreka [IOK
3 YPABHCHHUS H HEPABEHCTBA 29 ! https:/m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 Koopmumaret u rpaduicu. Dyncim 30 ! hitps://m.edsoo.ru/7£415b90
but6mmoreka [IOK
> Tosropenme 1 0bodmenne 12 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 5 0




8 KUIACC

KosmnuecTBo yacoB DJIEeKTPOHHBIE
Ne /i HaunmeHnoBaHue pa3nenoB u TeM Kontpoapusie | TpaTiaeckue (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTesibHbIE
padoThI padoThI pecypes
bubmuorexa [IOK
1 UYucna u Beruncnenus. KpagparHuelie KOpHHA 15 0 https://m.edsoo.ru/Tf417af8
> Uucna v Beruncienus. CTeneHp ¢ 1eJIbIM 7 0 bubmuorexa [IOK
MoKa3aresaemM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BelpaxkeHus. KBaapaTHblii 5 1 bubnuorexa LIOK
TpEXUIICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckre BbIPAKESHHUS. 15 1 bu6nmnoreka [IOK
AnreOpanyeckast 1po0Ob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBa. KBagpaTHbie 15 1 bu6nmoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCcTBa. CHCTEMBI 13 0 bu6nmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [IOK
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7f417af8
bu6nuoreka [IOK
8 Dynxtn. OCHOBHbIC NOHATH 4 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? Dymxpm. HHCroBEE pyHIKIMN 8 0 https://m.edsoo.ru/7f417af8
Orca a5t ot <. Pa N but6mmorexa [JOK
10 HHCATCIbHAM CTATHETIG. Tacocubanie 5 0 https://m.edsoo.ru/7f417fb
JAHHBIX )
bubmmoreka [JOK
11 MHoxecTBa 4 0 https://m.edsoo.ru/7f417fb
2
12 BeposiTHOCTB ciy4aifHOToO coObITHS 6 0 1 bubmmorexa [IOK

https://m.edsoo.ru/7f417fb




2

but6mmoreka [IOK
13 Beenenue B Teopuro rpadoB 4 https://m.edsoo.ru/7f417fb
2
bub6nunorexa LIOK
14 CnyyaitHble coObITHS 8 https://m.edsoo.ru/7f417fb
2
but6mmoreka [IOK
15 Tosropenme i 060dmenue 15 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KVIIACC

KoaunuyecTBo yacoB

Ne n/m | HamMeHOBaHHe pa3/ieioB U TEM MPOrPaMMbl K 1| JEKTPOHHEIC (M PPOBLIC)
o pasa porp Beero OHTPOJIbHBIE PAKTHYECKHUE 0GpazoBaTeaBLHbIE PeCYPChI
padoThI padoThI
1 Uucna u Beluucienus. JleiicTBUTENbHBIE YK CIa 9 bubmorexa HOK
) https://m.edsoo.ru/7f419d08
’ YpaBHEHHs 1 HEpABEHCTBA. Y paBHEHUS C 14 1 bubmuoreka [IOK
OZHOM NIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuotexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 18 1 https://m.edso0o.ru/7£419d08
bubmuorexa [IOK
> | Pymiwn 18 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBbIe IOCIEN0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
bu6nmmoreka [IOK
7 ONEMEHTEI KOMOMHATOPHKH 7 I https://m.edsoo.ru/7f41a302
8 I'eomeTprueckast BEpOSITHOCTh 7 bubmmorexa [TOK
™ p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
? emprrasms bepuyum 6 I https://m.edsoo.ru/7f41a302
. bubmuorexa [IOK
10| Cayuaiinas senumna 8 ! https://m.edsoo.ru/7f41a302
1 [ToBTOpeHme, 006001IeHNE, CHCTEMAaTH3AIIUS 20 1 bubmuorexa [IOK
3HAHUHI https://m.edsoo.ru/7f419d08
OBILEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 7 2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

° Marematuka. BeposTHocTh W crathcTHKa: 7-9-€ Kiacchl: 0a30BBIN
ypOBeHb: y4eOHHK: B 2 dacTsax, 7-9 kmaccel/ Beicoukuii U.P., Amenko 1.B.;
nmox pen. SAmenko W.B., AxuuonepHoe oOmectBo «M31aTenbCcTBO
«IIpocsewenue»

o Maremaruka. Anreopa: 7-i kiacc: 6a30BbIi YPOBEHb: YUeOHUK, 7 Ki1acc/
Makapeiues FO.H., Munmiok H.I'., HemkoB K.M. u papyrue; mnom pexn.
Tenaxosckoro C.A., AkumonepHoe o0uiectBo «M3marensctBo «lIpocBenienuer»
o Maremaruka. Anrebpa: 8-i1 kitacc: 0a30BbIi ypOBEHb: YUEOHHK, 8 Kiacc/
Makapeiues FO.H., Munmiok H.I'., HemkxoB K.U. u papyrue; mom pen.
Tenaxosckoro C.A., AkimonepHoe oomiectBo «M3marensctBo «lIpocBemnienuer»
o Maremaruka. Anredpa: 9-i1 kitacc: 6a30BbIi ypoBeHb: yUeOHUK, 9 Kiacc/
Makapeiues FO.H., Munmiok H.I'., HemkoB K.M. u apyrue; mnom pen.
Tenaxosckoro C.A., AkumonepHoe oomiectBo «M3aarensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

o Maremartuka. Anredpa 7-9 kinaccel. ba3zoBelil ypoBeHb. MeTonuueckoe
nmocoOue K MpeAMETHON TuHUN yueOHuKoB 1o anredpe FO.H. Makapsryena,
H.I". Mungrok, K.1. Hemkosa u ap. [Ipocsemenue 2023.

. Marematuka. BeposaTHOCTE U cTatucTuka. Meroguueckue
pexomenaamuu. 7-9 kimaccel U.P. Beiconkoro, U.B. fmenko.

HAP®POBBIE OGPASOBATEJIBHBIE PECYPCbI U PECYPCbI
CETHU UHTEPHET
http://resh.edu.ru/
https://m.edsoo.ru/
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