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HOACHUTEJBHASA 3AIINCKA

VYyebOnblii mpeamet «MaTeMaTuka» COCTOUT U3 TPEX MOYJICH:
— «Anrebpa»»

— « I'eomerpus»

— «BeposSTHOCTP U CTAaTUCTUKA»

Mooynv «Aneebpay

AnreOpa sBisieTCS OJIHUM U3 OINOPHBIX KYPCOB OCHOBHOTO  OOIIEro
oOpa3oBaHUs: OHa 00ECIeUrnBaeT U3yUYEHUE OPYTUX TUCHUILUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK W TyMaHUTAPHOTO ITMKIOB, €€ OCBOEHHWE HEOOXOAUMO IS
MIPOJIOJDKEHUST 00pa30BaHMS W B MOBCETHEBHOMN JKM3HU. PazBuTne y oOydarommxcs
HAyYHBIX TMPEJCTABICHUNH O TMPOWCXOXKIACHHH W CYIIHOCTH anreOpamdecKux
abcTpakiuii, criocode OTpa)KeHUsI MaTEMaTUYECKON HAYKOW SBJICHUI U TIPOIIECCOB B
MPUPOJIE U OOIIECTBE, POJIU MATEMATHYECKOTO MOJICTMPOBAHMS B HAYYHOM MMO3HAHUU
1 B MPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KA4eCTB
MBIIIICHNS, HEOOXOAUMBIX Il ajanTallid B COBPEMEHHOM HHU(POBOM OOIIECTBE.
N3yuenue anrebpbl obOecrmeurBaeT pa3BUTHE YMEHHS HaOII0JaTh, CpPAaBHUBATH,
HaxOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJBI, (HOPMYIHPOBATH
yTBepkaeHns. OcBoeHHe Kypca anreOpsl oOecrieuymBaeT pPa3BUTHE JIOTHYECKOTO
MBIIICHAST OOYYalOIIUXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIE W HWHIYKTHBHBIC
paccyxJeHus, o000IeHne W KOHKpeTH3aluio, abCTparupoBaHUE W aHAJIOTHIO.
OOydenue anreOpe MpeanoyaracT 3HAYUTCIBHBIM O00BEM  CaMOCTOSITEIHHOM
JEATETBPHOCTH O0YUYaIOIIUXCs, TTOATOMY CaMOCTOSITCIIBHOE PEIICHUE 3a7ad SBIISICTCS
peanu3ainyen eI TeIbHOCTHOTO IPUHITUIIA OO YICHHS.

B crpykType mporpammel ya4eOHOTO Kypca «Airedpa» I OCHOBHOTO OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIIbHO-METOANYECKUE JIMHUU:
«Yucna w BBIUKCICHUS», «ANTEOpandecKkue BBIPpAXCHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKnm». Kaxnas u3 3TUX coaepKaTeIbHO-METOIMYSCKUX JIMHHUH
Pa3BUBACTCS HA MPOTSHKECHUU TPEX JIET U3YUCHHS Kypca, B3aMMOJICHCTBYS C IPYTUMH
ero JuHUSAMH. B Xome wu3ydeHHs ydeOHOTO Kypca OOYYaroIIMMCSl TPUXOIUTCS
JIOTUYECKH PACCYXKAATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3uU C
3TUM B TpOrpamMmy Yy4eOHOTO Kypca «Anre0pa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TPEACTABICHHBIE BO BCEX OCHOBHBIX pa3leinax MaTeMaTHYeCKOTO
oOpa3oBaHHMsi M  CIOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAIONIUMHUCS  OCHOB
YHUBEPCATBHOTO MaTeMaTh4decKoro s3bika. ComepkKaTelnbHOW H  CTPYKTYPHOM



OCOOCHHOCTBIO yueOHOro Kypca «Auredpay SBISIETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Copepxxanne nuHUM «Yucna ©  BBIYUCICHHUA» CIYXKUT OCHOBOM s
JanbHEHNIIero M3y4yeHUs MaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUS TOJIb30BaThCS AJTOPUTMAMU, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX IS TMOBCEIHEBHOI
KU3HU. Pa3BuTHE MOHATHS O YHUCIIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBA3aHO C pAlMOHAIBHBIMH M HPPAUMOHAIBHBIMUA 4YHUCIaMH, (OPMHUPOBAHUEM
IPEICTaBICHUN O JACUCTBUTEIBHOM YHUCIE. 3aBEpPIICHUE OCBOCHUS YUCIOBOW JTMHUU
OTHECEHO K CpeIHEMY 00I11eMy 00pa30BaHHUIo.

Conepxanue IByX aire0pandecKux JIMHUN — « AITeOpanvecKue BhIPXKCHUS» U
«YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOYYAIOMINXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTro i pelIeHUs 3ajlad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHHs Y4E€OHBIM MaTepuan TPYNIUPYETCS BOKPYT pPalMOHAIbHBIX
BbIpaXeHU. AnreOpa IEMOHCTPHpPYET 3HAUYCHHE MAaTEeMaTHKHU KakK s3bIKa s
MOCTPOCHUS MAaTEeMAaTUYECKUX MOJIEJICH, OMMCAHUS MPOILIECCOB U SIBICHUN PEaTbHOTO
mupa. B 3amaun oOyueHuss anrebpe BXOMIAT TaKXkKe JalibHEHIIee pa3BUTHE
QJITOPUTMUYECKOIO MBIIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsl OCBOEHHUS Kypca
uHPOpPMATUKU, W  OBIAJCHHE  HaBBIKAMH  JCAYKTUBHBIX  PacCy>KICHH.
[IpeoOpazoBanrie CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpPAKEHUS,
CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPUECTBY.

Conepxanue (yHKIMOHATBHO-TpAUUYECKON JIMHUM HAIEJICHO Ha TOJy4YeHue
00y4JaroImMuMHUCs 3HaHUH 0 PYHKIMAX KaK BaKHECHUIIICH MaTeMaTHYCCKON MOJIEIH IS
OMHCaHUsI U WCCIEAOBAHUSA Pa3HOOOPA3HBIX IMPOILIECCOB M SIBICHUW B TPHUPOIE U
oOmecTtBe. 3yueHue mMarepuana cnocoOCTBYET Pa3BUTHIO y O0yUYaIOIIUXCS YMEHUS
WCIIOJIB30BaTh PAa3JIMYHBIC BBIPA3UTEIBHBIC CPEJCTBA SI3bIKA MaTEMaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIag B (OpMUPOBAHUE
MPEICTAaBICHUIA O POJIM MAaTEMATUKH B PA3BUTUN [TUBUIIN3AINHN U KYJIbTYPBHI.

CornacHo ydyeOHOMY TIUIaHy B 7-9 Kiaccax wu3y4aercs Y4eOHBIM Kypce
«Anredpa», KOTOPBIA BKIIOYACT CJCAYIONINE OCHOBHBIC pa3eibl COJCpIKAHUS:
«Yucna w BBIUKCICHUS», «ANTEOpandecKkue BBIPpAXKCHHS», «YpaBHEHUS U
HEpaBeHCTBAY, «DyHKINM.

Mooynw «I eomempusy
['eomeTpuss Kak OJMH U3 OCHOBHBIX pAa3JIelOB IIKOJBHOW MaTEMaTHKH,

UMEIOLIUI CBOEW LEeNbl0 00eCnevynTh HM3Y4YeHHE CBOWCTB W pa3MepoB (uryp, ux
OTHOILIECHUN U B3aUMHOE PACHOJIOKEHHE, OMTUPAETCS Ha JOTMYECKYI0, JOKA3aTeIbHYIO



auHUIO. LIeHHOCTh N3yueHusi FTeOMETPUU Ha yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
3aKJIFOYACTCS B TOM, YTO OOYYAMOIIMICS YYHUTCS MPOBOJIUTH JOKAa3aTEIbHBIC
pacCcyXIeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUYECHUS, JOKa3blBaTh WCTUHHBIC
YTBEPKIACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
NPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (GOPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

Bropoil nenp0 HW3ydeHHs] TEOMETPUU SIBJISICTCS MCIIOJNB30BAHME €€ Kak
MHCTPYMEHTA IPU PEIICHUM KAK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3a1ad,
BCTPEYAIOIINXCS B peasibHOM xKU3HU. OOydaromuiics J0HKeH HAyYUThCS ONPEIeInTh
r€OMETPUYECKYIO0 (UTYPY, OMKCATh CIOBAMH JAHHBIM YEpTEXK WM PUCYHOK, HAWTU
IJIOIIAb 3€MEIBHOIO Y4aCcTKa, PACCYUTATh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO
Kabenst win TpeOyeMble pa3Mmephl rapaxa Jisi aBTOMOOUJISL. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENIbHAS JIMHUS B M3ydeHUHU reoMmerpun. [lpw pemiennu 3amay
MPAKTUYECKOT0 XapaKkTepa O0yYarOIIUICS YUUTCS CTPOUTh MaTeMAaTUUECKUE MOEIU
peanbHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTH BBIYUCICHUS M  OIICHUBATh
aJIeKBATHOCTh MOJIyYEHHOTO pe3yibTaTa.

KpaitHe BaxxHO MOMYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMH YUEOHBIMU
npeaMeTaMi, MOTUBUPOBATh UCIIOIb30BaTh OMPEICIECHUs TEOMETPUUECKUX (Uryp u
MOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJTYUYEHHBIX YMEHUHN B (DU3UKE U TEXHUKE.
Ot cBs3u HauOosee sipko BUAHBI B TeMax «Bektope», «TpuronHomerpuyeckue
cooTHoleHus», «Meton koopauHat» u «Teopema [Tudaropar.

VYuebnniii kypc «['eomeTpus» BKIIOYACT CIEAYIONIME OCHOBHBIE pa3Jeibl
conmepxkanusi: «['eomerpuueckue ¢Gurypel U HUX CBOMcCTBa», «l3mepenue
F€OMETPUYECKHUX BEIIMUYUHY, «JleKapTOBbI KOOPIMHATHI HA IIOCKOCTHY, «BEKTOpPbI»,
«JIBmxkeHus miockoctny, «IIpeodpazoBanus mo100us».

Mooynv «Bepoamuocme u cmamucmura»

B coBpemeHHOM MUGPOBOM MHUPE BEPOSTHOCTh U CTATHCTHKA IPHOOPETAIOT BCE
OOJIBIITYI0O 3HAYUMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTHYCCKUX TPHUIIOKCHHUHA, TaK U MX
poii B 00pa3oBaHWM, HEOOXOAMMOM KaXIOMYy uYeloBeKy. Bospactaer uwmcio
npodeccuii, Ipu OBJIAJICHUU KOTOPBIMU TpeOyeTcs Xopoiias 0a30Basi OJATOTOBKA B
00JIaCTH BEPOSTHOCTH W CTATUCTUKH, TaKasl MOJTOTOBKA BaKHA JIJIST TIPOJIOJDKEHUS
o0Opa30BaHwMsI U IS YCTICITHOW MPpo(ecCuoOHABHON Kapbephl.

Kaxxnprii yenoBek MOCTOSHHO MPUHUMAET PEIICHUS HA OCHOBE MMEIOIIHUXCS Y
HEro JaHHBIX. A J711 00OCHOBAaHHOTO TPUHSATHS PEHICHHUS B YCIOBHUSX HEIOCTATKa
Wi n30bITKa WHMOPMAIIMM HEOOXOAMMO B TOM YHCIIE XOPOIIOo C(HOpMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

MMeHHO TOSTOMY OCTpO BCTala HEOOXOAMMOCTh Cc(HOpPMHpOBATH Y
oOyJaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOINIYIO B ceOsi B KauyecTBE



HEOTHEMJIEMOM  COCTABJISIIOLIEH  yMEHHWE  BOCIHPUHUMATh W KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIINIO, TPECTABICHHYIO B Pa3jMYHbIX (HOpMax, MOHUMATh
BEPOSITHOCTHBIA XapakTep MHOTMX pEATbHBIX MPOLECCOB M 3aBUCUMOCTEM,
IPOU3BOJUTH NMPOCTEMNIINE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH INpHUHIMIAMM cOopa, aHaiu3a U
MpeJCTaBICHUS JaHHBIX W3 Pa3IUYHbIX cdep KU3HU OOIIeCTBa M TOCyAapcTBa
npuobmaer olyyaronmxcs K OOIIECTBEHHBIM HHTepecaMm. M3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAeT HaBBIKM OpraHM3allMM Iepedopa M mojcuéra 4vucia
BAapUaHTOB, B TOM YHCJIE B NPUKIAJHBIX 3aJadaX. 3HAKOMCTBO C OCHOBAMM TEOpPUHU
rpadoB co3aéT MareMaTU4eCKUil (yHIaMeHT JUIs (OpMHpPOBaHUS KOMIIETEHIMI B
oOnactu uH(pOpMaTUKU U UU(DPOBBIX TexHoJoruid. [IpM M3ydeHUM CTATUCTUKHU H
BEPOSITHOCTH 00OTallaloTCsl MPEACTaBIECHUsI O0OYYAIOIINXCS O COBPEMEHHON KapTHHE
MHUpa U METOJIax €ro UcclieoBaHus, (OpMHUPYETCS MOHUMAHUE POJIM CTATUCTUKH Kak
UCTOYHUKA COLMAJIBHO 3HAYMMOM HWHGOPMallMd U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBeTcTBUM € JAaHHBIMHU LIEJSIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca
«BepodATHOCT W CTAaTUCTUKA» OCHOBHOTO 0OIIEro oOpa3oBaHUs BbIIECICHBI
CIIEIyIOIME COAEp)KaTeIbHO-MeTOqMYecKne JMHUM: «lIpencraBiieHne MaHHBIX WU
omnucareibHas CTaTUCTUKa», «BepoATHOCTH», «OJIEMEHTbl KOMOMHATOPHUKNY,
«BBenenue B Teoputo rpadony.

Conepxxanue nuaun «lIpencraBieHue JaHHBIX M OMHUCATENbHAs] CTATUCTHUKA»
CII’KUT OCHOBOH 151 hOpMUpOBaHUSI HABBIKOB PabOThl ¢ UHPOpPMAIMEl: OT YTCHUS U
MHTEpIpeTaluu MHGOpMallMK, MNPEJCTABICHHON B Ta0nMIax, Ha auarpamMmmax u
rpadukax, A0 cOopa, NpPEICTaBICHUS M aHalW3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPEeIHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOydJaroniyecss ydyaTcsi CUMTBIBaTh M MHTEPIPETHUPOBATH JaHHbIC, BBIJIBUIATH,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHINNE THIOTE3bl, Pa3MbIIUIATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OLICHMBATh UX BIUSHUE Ha
paccMaTpUBaEMbI€ BEJIMUUHBI U MPOLECCHI.

NHTYyuTHBHOE NIPEACTAaBICHUE O CIy4alHOW WM3MEHYMBOCTH, WCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJIECHIUNW CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU IS U3YYCHUS
TEOpPUHM BEpPOSITHOCTEW. boibiioe 3HayeHWE HMMEIT NPAKTUYECKUE 3aJaHus, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJAEIISIMH.

[loHsiTuE BEpPOSTHOCTH BBOJMUTCS Kak Mepa MpaBaONOAo0Us CIIy4ailHOTO
coopita. Ilpu wu3yyeHum ydyeOHOro Kypca oOydalIIuMecs 3HAKOMATCA C
MIPOCTEUIIMMU METOJAMU BBIYMCIICHHS] BEPOATHOCTEH B CIyYalHBIX 3KCIEPUMEHTAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAapPHBIMH HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMY CTaBUTh U pelIaTh OoJiee CIOXKHbIE 3aaun. B yueOHbIi Kypc BXOIAT



HayaJlbHbIE MPEJICTABIEHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYILECTBIISETCS 3HAKOMCTBO OOYHYaIOLIUXCS C
MHOKECTBAMU M OCHOBHBIMM OIE€pAlMSIMHM HAJl MHOKECTBaMHU, PACCMATPUBAIOTCS
OpUMEpBl NPUMEHEHUS U1 pEUIeHMs 3a7ad, a TaKKe MCIIOJIb30BaHMSI B JIPYIHX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeaAMETaXx.

B 7-9 xnaccax usydaercs y4yeOHbId Kypc «BepoATHOCTh M CTaTUCTUKA», B
KOTOPBINA BXOJAT pasnensl: «lIpefacTaBneHne NaHHBIX U ONKCATENbHAS CTaTUCTHKA,
«BeposTHOCTEY», «D1eMEeHTh KOMOMHATOPUKNY», «BBeneHue B Teoputo rpagosy.

Ha usyuyenue yuebHoro xypca «Anredpa» orsoautcs 306 dyacoB: B 7 Kiacce —
102 gaca (3 gaca B Hexenmo), B 8 kinacce — 102 gaca (3 yaca B Hesento), B 9 kimacce —
102 gaca (3 yaca B HEZIEINIO).

Ha uzydenne yue6Horo kypca «['eomerpusi» orBoautcs 204 yaca: B 7 Kjiacce —
68 yacoB (2 vaca B Hefem0), B 8 kiaacce — 68 dacoB (2 yaca B HeJIeN0), B 9 kimacce —
68 yacoB (2 Jaca B HEJIEIIO).

Ha uzydenue yueOHOTO Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBoauTcs 102
yaca: B 7 kiacce — 34 gaca (1 gac B Heznento), B 8 kiacce — 34 yaca (1 yac B Hefenio),
B 9 knacce — 34 yaca (1 yac B HeAemIO).



COILEPKXAHUE OBYUYEHUASA

Mooynv «Aneebpay

7 KIIACC

Yucia 1 BBIYMCJICHUSA

Hpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPexo]l OT OJAHOW (OpPMBI 3alUCH
npobeit k gpyroil. [loHsTHe palMOHANBHOTO 4YHCNA, 3aluCh, CpPaBHEHHE,
yIOPSJOYUBAHUE  pPAllMOHATIBHBIX  4YHcel.  ApudMeTHueckue  JEeUCTBUS  C
palMOHAIIBHBIMA YHWCIaMU. PemeHne 3amad W3 peajbHOM NPAKTUKM HA YacTH, Ha
TpoOu.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejesieHne, Mpeodpa3oBaHue
BBIPOKECHUI HAa OCHOBE OIPECIICHUs, 3amuch O0JbIMX 4ucen. [IpoieHTsl, 3amnuch
MIPOLICHTOB B BHUJE ApoOU U JpoOM B BHUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4d Ha
ITPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHOM ITPAKTHUKH.

[IpuMeHeHne  NPU3HAKOB  JECIHMOCTH,  PAa3lO0KEHHME HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHbie  3aBucMMOCTM, B  TOM  4uciae mpsMas W oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlomycTuMmble
3HAYCHMs IEepeMEHHbIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucienus nmo gopmynam. [IpeodbpasoBanrie OyKBEHHBIX BBIPKECHUIA,
TOXXIECTBEHHO  paBHbIE  BBIPAKEHHMs, TMpaBwia NpeoOpa3oBaHHUs CYMM H
MPOU3BEACHUM, TpaBUJIa PACKPHITHS CKOOOK U TPUBEICHUS MOI00HBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

Onnowiensl U MHOTOWIeHbl. CreneHb MHorouseHa. ClOKeHHE, BbIUMTAHUE,
YMHOKEHHNE MHOTOWICHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXEHHUS: KBaAPAT CYMMBI U
KBagpaT pasHocTH. Popmysa pa3HOCTH KBaapaToB. Pa3nokeHue MHOTOYIEHOB Ha
MHOXUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHHWs, TMpaBuja MpeoOpa3oBaHUs YpPaBHEHWS,
PaBHOCUJIBHOCTDH YPaBHEHUH.

JluHeriHOE ypaBHEHME C OJHOM TMEPEMEHHOW, YHUCIO KOPHEW JIMHEMHOTO
YpaBHEHUS, PELICHNE JUHENHBIX ypaBHEHUI. COoCTaBlIeHUE YPaBHEHUM IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JluneitHoe ypaBHEHHE C JByMs MEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEWHBIX YpaBHEHHH C JBYMs II€pEMEHHbIMHU. PelieHue cucreM ypaBHEHUU
croco0oM moJIcTaHOBKU. [IpuMephl pelieHus TEKCTOBBIX 3a7ja4 ¢ MOMOIIbIO CUCTEM
YpPaBHECHUM.



DOyHKIUU

Koopaunara toukn Ha npsMoi. UHcCIIOBBIE NMPOMEXYTKH. PaccrosHue mexny
ABYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOW IuiockocTH. [Ipumepsl rpadukos, 3aJaHHBIX (OpMyIamH.
UYrenue rpadukoB peanbHbIx 3aBUcuMocTel. [lonsatue dpynkuuu. I'padux GyHKIMM.
CpoiictBa ¢ynkuuid. Jluneiinas dynknus, e€ rpaduk. ['padux Qyskmum y = |[X|.
I'paduueckoe pemnieHre TMHEHHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YpaBHEHUM.

8 KJIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 uwncia. lloHsTHe 00 UppanMOHAIBHOM YHCIE.
JlecaTuuHble TPUONMKEHUST UppalMOHAIbHBIX uncesl. CBoHCTBa apupMETHUUECKUX
KBaJIpaTHBIX KOPHEH M UX MPUMEHEHUE K MPEeoOpPa30BaHUIO YUCIIOBBIX BBIPAKCHUN U
BBIYMCJICHUAM. [[€CTBUTEIIBHBIC YHCIIA.

Crenenb ¢ 1enbIM NoKas3aTeneM U e€ cpoiicTBa. CTanaapTHas 3aMuCh YUCa.

AJire0panvecKue BbIPaKEeHUs!

KBagpaTHblil TpEXUsieH, pa3noKeHUue KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanveckass JpoOb. OCHOBHOE CBOWMCTBO anreOpanyeckod ApooOw.
CnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHUE  alreOpaudeckux  JpoOeil.
PanmonanbHbIe BRIpKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBagpatnoe ypaBHeHue, dhopmysa KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHWH, CBOOSIIMXCS K JIMHEWHBIM W KBaJpPaTHBIM.
[Ipocreitmme qpoOHO-paIMOHATBHBIC YPABHEHHUS.

['paduueckass mHTEpHIpETaIMsl ypaBHEHUN C JBYMSI TIEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YpPaBHEHUM C JAByMs INepeMeHHbIMU. [Ipumepsl pemienus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrIocoooM.

HucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuu. O6macTh onpeaesieHus 1 MHOXKECTBO 3HAYEHUH (DYHKIIMH.
CrnocoOsI 3a1aHust QyHKITHA.

I'paduk Pynxuun. Ytenue cBoiicTB ¢yHkuu mno e€ rpaduxy. [Ipumeps
rpadukoB QyHKUINN, OTpa)KAIOIIUX PEAIbHBIE MPOLIECCHI.



OYHKIMY, ONKCHIBAIOIINE TPSIMYHO H OOpaTHYI0 MPOTOPIUOHATHHBIC
3aBHCHMOCTH, uX rpaduxi. OyHkimn y = X2, y = X3, y = VX, y=|x|. Tpaduuaeckoe
pellIeHre ypaBHEHUHN U CHUCTEM YpaBHEHUI.

9 KUIIACC

Yucia ¥ BIYMCICHUSA

PannoHanpHbple 4HMClIa, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEYHBIE
AecsITUUHBIE JpoOu. MHOXXECTBO JCUCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC UYHCIIA
KaK OECKOHEUHBIE JAECATUYHBIE ApoOU. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKE€CTBOM JICMCTBUTEINIBHBIX YUCET U KOOPIAUHATHOU IPSIMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  YHUCEN, AapU(PMETHUYECKUE  JIEUCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl 0OBEKTOB OKpYXKaroIIero Mupa, JUIMTEIbHOCTh IIPOLECCOB B
OKpY’KaroILEM MUpE.

[TpuOnmxk€HHOE 3HAUYE€HUE BEIMYMHBI, TOUHOCTh MpHUOMMKeHus. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHMM, CBOASIIMXCA K KBaAPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMepbl pelleHUsT ypaBHEHHUM TPETbEd M YETBEPTOM
CTETIEHEN Pa3JI0)KEHNEM HA MHOKUTEIH.

Pemienne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ JByMS NEpEeMEHHbIMH U ero rpa¢uk. Pemenue cucrem IBYX
JMHEWHBIX YPAaBHEHUM C JBYMs IEPEMEHHBIMU. PellleHre CHCTEM JBYX YpaBHEHUH,
OIHO M3 KOTOpBbIX JHMHEIHOE, a Jpyroe — BTOpoW creneHu. ['padpuyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 ajare0panyeckuM CrocoooM.

HucnmoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMM.

DyHKUNHA

KBampatnunas ¢ynkuusa, e€ rpadux u cpoiictBa. Ilapabona, KOOpAMHATHI
BEPIIKHBI Tapaboibl, OCb CAMMETPUU MapadOJIbL.

Ipaduxu byskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux
CBOMCTBA.

Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOrPEeCCHHU



[loHsiTME YHCITOBOM IMOCIIENOBATEIbHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTU
peKyppeHTHOH hopMyIioi u GopMysI0il N-To WIeHa.

Apudpmernueckas M TeomeTpuyeckas mnporpeccud. PopMyibl N-ro 4jaeHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX N UJICHOB.

N300paxxeHre 4YIEHOB apU(PMETHUECKOW W TEOMETPUYECKON Mporpeccuid
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M HDKCIOHEHIMAJIBHBIA POCT.
CnoxHbl€ TPOLIEHTHI.

Mooyne «I'eomempusiy

7 KIIACC

HauanpHble onsATHs reomerpun. Touka, mpsiMas, OTPE30K, Jyd. Yros. Buasl
yriaoB. BeprukanpHble M CMEXHbIe yIribl. buccekrpuca yrima. Jlomanas,
MHOI'OYroJIbHUK. [IapaiiensHOCTh U EPIEHIUKYIISIPHOCTD IPSIMBIX.

CummMmetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA oceBoil cummeTrpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHsI C TOMOIIBK) LUPKYJIS W JIMHEUKHA. TpeyroyibHUK.
Bricora, Mennana, OMccekTprca, UX CBOMCTBA.

PaBHOOenpeHHBIE W pPaBHOCTOPOHHUW  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa M NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NpU3HAKK NapaJIeNbHBIX NpsMbIX. CymMMa YIJIOB TPEyroJbHHUKA.
Breninue yriel TpeyroibHUKA.

[IpsMOyrosbHbI  TPEYronbHUK. CBOMCTBO  MEOWMAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K rUnoteHyse. [Ipu3Haku paBeHCTBA MPSMOYTOJbHBIX
TPEyTroJbHUKOB. [IpsMOYTONIbHBINA TPEYTOIBHUK C yrioM B 30°.

HepaBencTsa B reoMeTpun: HEpABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOW, TeopeMa O OosbllieM Yyrie U OojbllIed CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccekrpuca yrina UM CepeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpyT, XOpJa U AMAMETP, UX CBOICTBA. B3auMHOE pacronoxeHue
OKpY’KHOCTH M TpssMou. KacartenbHas M cexkymas K OKPYXHOCTU. OKpyKHOCTb,
BIIMCAaHHAs B YroJl. BircaHHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. Ilapamnenorpamm, €ro nmpusHaku M cBOWCTBA. YacTHbIe

cllydad MapajuieorpaMMOB (IPSIMOYTOJIBHUK, poMO, KBajpar), UX NPU3HAKU U



cBoiictBa. Tpamemnusi, paBHOOOKass Tpameuus, €€ CBOWCTBA U TMPU3HAKH.
[IpssmoyronbHas Tpanenus.

Meron ynsoenuss menuanbl. Llentpanbnas cummerpusa. Teopema dDaneca u
TEOpEMa O MPOMOPLUUOHAIIBHBIX OTPE3KAX.

CpenHue JMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHUKa.

[Tonobue TpeyronbHUKOB, Kodhduuuent mnoxoous. IlpuzHaku mnomodus
TpeyroabHUKOB. [[puMeHeHune noao0us npu peuieHuy NPaKTUYECKUX 3a7ad.

CpoiictBa miomanaei reomerpudeckux ¢uryp. Dopmynbl s 1UIOMIAA
TpPEYroJibHUKa, NapajienorpamMma, pomoOa u Tpaneuud. OTHOUIEHUE IUIOLIAAeH
MOI00HBIX (UTyp.

Bpruncnenne mimomanerd TPEYroabHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu pemieHun
MPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOro yria MpPsSMOYTOJBHOTO TPEYTrOJbHHKA.
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUYECKUE (PYHKIIMH YTJIOB
B 30, 45 n 60°.

BrincanHble U LIEHTpaIbHBIE YIJIbI, YTOJ MEXKIY KacaTeJIbHOM U XOPAOU. YTJIbI
MEXKJy XOpAaMU M CEKylIMMHU. BrucaHHbIE W ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3anmHoe pacnonoxxeHue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmue
KacaTeJIbHBIE K IBYM OKPYHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanrenc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1€CTBO. POPMYIIbI TPUBEIACHUSI.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pelienue
MIPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeo6pazoBanme momoous. [logodre COOTBETCTBEHHBIX AJIIEMEHTOB.

TeopeMa o mpou3BeAEHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bekrop, ammHa  (MOJyJb)  BEKTOpA,  COHANpPABICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaluMyd HaJd BeKTopamu. Pa3jokeHue BeKkTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE TNPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE U1l HAXO0XKACHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA IJIOCKOCTU. YPAaBHEHHUs NPSAMON M OKPYKHOCTH B
KOOpPJIMHATAX, IEPECEYEHUE OKPYKHOCTEH W NpsMbIX. MeToj KOOpAUHAT U €ro
IIPUMEHEHUE.



IIpaBuiibHBIE MHOTOYTOJIBHUKM. JlnuHaA OKpyXHOCTH. ['panycHas n pannanHas
Mepa yIJa, BBIUMCICHHE [UIMH JyTI OKpYKHOCTed. llmomans kpyra, cekropa,
CErMEHTA.

JIBUKEHUsI TUIOCKOCTH U BHYTPEHHHE CUMMETpUM (uryp (diIeMeHTapHbIe
npeactasienus ). [TapannensHblit nepenoc. [ToBopor.

Mooyne «Beposmnocms u cmamucmuxay

7 KIIACC

[IpeacraBienure JaHHBIX B BUAEC TaONMI], AUarpamm, rpaduxoB. 3amoJIHEHUE
TaOJUIl, YTEHUE U TIOCTPOCHUE AUArpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UYrenne rpauKoB peanbHbIX IpoleccoB. M3BneueHne nHpopManuy U3 Iuarpamm H
Ta0JINII, UCTIOIH30BAaHNE U UHTEPIPETAIIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CcpeaHee apudMeTndeckoe, MeauaHa, pa3max,
HauOoJblllee W HaUMEHbIIEe 3HA4YeHHUs Habopa 4YHUCIIOBBIX JaHHBIX. [IpuMepsl
CIIy4ailHOM U3MEHYUBOCTH.

Cny4aiiHbIii SKCriepuMEHT (OMBIT) W Cily4dailHoe coObiTHe. BeposTHOCTH U
gacToTa. Pojib MalOBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MIPUPOJIE U
B 001mecTBe. MoHETa U UrpajibHasi KOCTh B TCOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. CreneHs BepuuHbL. Yucimo pédep M cymMMapHas
creneHb BepunH. IIpencraBnenue o cBsizHocTH rpada. Lemn n muxisl. [lytu B
rpadax. O6xon rpada (dinepos nyTh). [IpencraBieHue 06 opueHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpad)os..

8 KUIACC

[IpencrapieHue faHHBIX B BUJE TAOJIHII, IMarpaMm, rpadUuKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXKECTBO. Omepanuu  Haja
MHOKECTBaMU: OOBEAMHEHHE, TIepecedeHue, nonoHnenne. CBONCTBa onepanuii Hajl
MHOKE€CTBAMU: NEPEMECTUTENBHOE, COYETaTEIbHOE, pacrnpeenuTeNbHOE,
BKJItOueHus. Mcnosnb3oBaHue rpaduueckoro MPeACTaBICHHS MHOXECTB IS
OTMCaHUS PEeAJIbHBIX MIPOIIECCOB U SIBJICHUM, MPU PEIICHUN 3a/1a4.

N3mepenne paccenBaHusi AaHHBIX. [lucrepcusi M CTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DOneMeHTapHble  COOBITUS ~ ciiydailHOoro  ombitTa. Ciy4yaiiHble  COOBITHSL.
BepositHocT coObITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyuaiinbiii BBIOOp. CBS3b MEXK]Iy MAJOBEPOATHBIMU U TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.



HepeBo. CBOICTBa J€PEBBEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCSIYEH
BEpPUIMHBI, CBA3b MEXAY YHCIOM BEpUIMH M 4yuciaoM peéodep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ moMorisio rpados.

[IpotuBononoxHele coObiTuA. Juarpamma Oiinepa. OObenuHeHue U
nepecedyeHne  coObiTui.  HecoBmecTHble — coObiTusa.  @opMyna  CIOKEHUS
BEPOSATHOCTEW. YCIOBHas BeEpOSATHOCTh. IIpaBuno ymHOxeHus. HesaBucumelie
coowiTusa. [lpencraBnenue skcmepuMeHTa B BUAE JepeBa. PemeHuwe 3agad Ha
HaX0)KJICHUE BEPOSTHOCTEH C IMOMOUIbIO JIepeBa CIy4alHOTO SKCIIEPUMEHTA,
auarpamm Jitiepa.

9 KIIACC

[IpeacraBnenue JaHHBIX B BUJIE TaOIUL], JUarpaMm, rpa)ukoB, HHTEPIPETALUS
HaHHbIX. UTEeHHe W NOCTpOeHHE Tabiaul, AuarpaMM, IpadUKOB IO pPeaJbHbIM
JAHHBIM.

ITepecranoBku u ¢aktopuasn. CoyeTaHuss U 4UCIO codeTaHuU. TpeyrojbHUK
[Tackans. Pemienue 3aa4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHU.

I'eomerpuyeckas BeposATHOCTb. CiydailHblii BBIOOp TOYKM M3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 AYT'M OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaada. Cepus ucnblTaHUM A0 nepBoro ycnexa. Cepus
ucneiTanuii bepuyimn. BeposarHocTu coObITHII B cepuM UcTibITaHUN bepHyiu.

CiyvaiiHass BEIWYMHA M PACIPEIEIICHUE BEPOSTHOCTEM. Maremarndeckoe
oxugaHue W jaucnepcusa. lIpuMeppl  MaTreMaTH4YeCKOro  OXUAAHUS  Kak
TEOPETUYECKOI0 CPEIHEr0 3HAYEHUs BEJIWYMHBL. MareMatndeckoe OXUIAaHHUE U
JIUCTIEPCUS CIIyYaWHOW BEJIMYMUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum.

[lonsiTue o 3akoHe OonbIMX Yucend. M3MepeHne BeposITHOCTEH C MOMOUIBIO
yacToT. Posib 1 3HaUeHKE 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.



IIJTAHUPYEMBIE PE3YJbTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaTbl OCBOCHMS IporpamMmbl  yd4eOHOro  Kypca
«MaremaTnka» XapaKTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJICHUEM HMHTEpEca K MPOILLJIOMY M HACTOSIIIEMY POCCUHCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHUSAM POCCUMCKUX MaTEMAaTUKOB U POCCUNCKON
MaTe€MaTUYECKON IIKOJbI, K UCIOJIB30BAHUIO 3TUX JOCTHKEHHW B JAPYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOA3aHHOCTEM Tpa)KJaHWHA U peau3alhHi €ro
IpaB, MPEACTABICHUEM O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUHbIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpaxJaHCKOTo oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JSTHYECKUX MpPOOJEM, CBA3AHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JIOCTHKEHUH HayKd, OCO3HAHMEM Ba)XXHOCTHU
MOPAJIBHO-3TUYECKUX ITPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAHOBKOM HA aKTHMBHOE YYacTME B pELICHUWM MPAKTUYECKHX 3aJad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTH MAaT€MaTHYECKOIro
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEM MKU3HM MJIA YCHEIHON NpodecCuOHaNbHON
JESTeIbHOCTY U pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAWBHUYyaJIbHOM TPaeKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3a/lay, pPEIICHUH, PpacCyKICHHH, YMEHHIO BHUJAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIBHOCTH Ha COBPEMEHHYID CHUCTEMY HAay4YHBIX
npecTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UEJIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHMYECKOM HAyKM KakK cQepbl dYeloBeYeCKOn
NEeSATENbHOCTH, 3TalloOB €€ pPa3BUTHA M 3HAYMMOCTH JUIsl Pa3BUTHs LMBHIIM3ALNM,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KYyJIBTYpPOH KAaK CPEICTBOM
NO3HAHUSA MMpA, OBJIAJACHUEM NPOCTEHIIMMU HAaBBIKAMHU HCCIENOBATEIBCKOU
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHUPOBAHHE KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

TFOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HHTEPECax CBOErO
3I0pOBbSl,  BEJIEHUS  310poBOro  oOpa3a  JKM3HM  (30pOBOE  IUTaHMUE,
cOAaHCUPOBAHHBIA PEXUM 3aHATHMM M OTAbIXa, peryjsipHas (Qunyeckas
aKTUBHOCTb), C(OOPMUPOBAHHOCTHIO HaBbIKa pe(IECKCHH, PU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4eJ0BeKa;

7) 3koj10TMYECKOEe BOCTIMTAHME:

OpUEHTallMEel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JUIsl pelIeHMs 3a7ad B
00J1acTH COXPAaHHOCTU OKPYXKAaroIIe cpepbl, INIAaHUPOBAHUS IIOCTYIIKOB M OLIEHKU UX
BO3MOYKHBIX TOCJIEICTBUNA ISl OKPY’KaIOIIEH Cpenbl, OCO3HAHHUEM TIJI00AIBHOIO
XapaKTepa SKOJOTMYECKUX POOJIEM U ITyTEH UX PEIICHHUS;

8) apanTanusi K M3MEHSIOIIMMCS YCJIOBHUSIM COLMAJBHON M NPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH YE€pe3 MPAKTUUYECKYIO AEATEIbHOCTb, B TOM YHCIIE
YMEHHUE YUHUTHCS y APYTHX JIIOJIEH, TPUOOPETATh B COBMECTHOM IESITEIbHOCTU HOBBIE
3HAHMS, HABBIKM ¥ KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HAHWI, B TOM 4YHUCIE
(bopMyIupoBaTh UAEH, MOHATHUS, TUNIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThH CTPECCOBYIO
CUTYyallMI0O KaK BBI3OB, TPeOYIOIUNH KOHTPMEp, KOPPEKTHPOBATh NPUHUMAaeMble
pemeHuss U JACHCTBUSA, (POPMYIHpPOBATh M OLEHUBATh PHUCKA M MOCIEICTBUS,
(hopMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue aeiicTBUA:

*BBIABIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPHU3HAKA MaTEeMAaTHYECKUX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (GOPMYIUPOBATH ONpPEACIICHUS
MOHSTUM, yCTaHABIUBATh CYLIECTBEHHBIA MPU3HAK KJIACCU(UKALIUK, OCHOBAHUS IJIs
0000IIEHNS U CPaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIN3a;

e BOCIIpUHMMATh,  (OpMyIHpOBaTb M IPeoOpa3oBBIBATH  CYXKIACHMUS:
YTBEPAUTENbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;



* BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEYUS B
dakTax, NaHHBIX, HAOMIOJEHUSX M YTBEPXKICHUSIX, MpeAjaratb KPUTEPHH IS
BBIABJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

eJleJaTh BBIBOJBl C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX MU
MHIYKTUBHBIX YMO3AaK/IIOUEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3buparh OOKAa3aTENbCTBA MAaTEMAaTHYECKUX YTBEPXKACHUU (TIPAMBIE U OT
IPOTUBHOTO),  NPOBOAUTH  CAMOCTOSITENIBHO  HECJIOXHBIE  JOKA3aTeJIbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, MPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIOCOO pelleHuss ydeOHOW 3ajaud  (CpaBHHBAaTh HECKOJBKO
BAPUAHTOB PELICHUS, BBIOMPATh HAMOOJEe MOAXOASAIIMNA C YUETOM CaAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

* IICTIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATEIbCKAA WHCTPYMEHT IIO3HAHMS,
(bopMyIupoBaTh BOIIPOCHI, (dukcupyromme IIPOTUBOPEYHE, npo0iemy,
CaMOCTOSTENIbHO YCTaHaBJIMBaTh HMCKOMOE U JAaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

¢ [IPOBOJAUTH IO  CAMOCTOSITEIBHO  COCTaBJIECHHOMY IUIAHY  HECIJIOXKHBIN
HKCIIEPUMEHT, HEOONbIIOE HCCIAEIOBAaHUE TI0 YCTAHOBJEHUIO OCOOEHHOCTEM
MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIAY COOOi;

e CAMOCTOSITEILHO (HOPMYJIMpPOBaThH OOOOIIEHUSI W BBIBOJBI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAONIONECHHUS,  HUCCIEJOBaHMs,  OLECHUBAThb  JIOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHHIA;

 [IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOLECCA, a TAKXKE BbBIIBUIATH
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

*BBIBIISATh HEJAOCTATOYHOCTh M M30BITOYHOCTh HMHGPOpMAIUH, JaHHBIX,
HEOOXOUMBIX JJISl pEeUICHUs 3a1a4H;

e BBIOMpaTh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATDH
MH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS,

« BEIOUpaTh (hopMy npeAcTaBiIeHUs] HHOPMALIMKU U WILTIOCTPUPOBATH pelIacMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOUM rpauKoil 1 uX KOMOMHAIMSIMUY,

e OLICHUBATh HAJIEKHOCTh HMHPOpPMAIMM 10 KPUTEPHUSIM, MPEAJIOKEHHBIM
yuuTeNIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHUBepcalbHbIe yYeOHbIE 1eCTBHA:

 BOCIIPUHUMATh U (POPMYIHPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBUSIMH H
LEJSIMHA OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MMCbMEHHBIX  TEKCTax, JaBaThb IMOSICHEHUS 1O XOAYy PpELIeHHs 3aJ1aud,
KOMMEHTHPOBATh MOJYYEHHbIN pe3yNbTar;



eB X0J€ 00CYXJIEHHs 3a7aBaTh BOMPOCHI MO CYLIECTBY OOCYXKIaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAllEJICHHBIC HA TIOMCK PEIICHMUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMH JAPYTUX YYaCTHUKOB JHAJIOTra,
oOHapyXuBaTh pa3IU4YMe U CXOJACTBO TMO3UIMH, B KOPPEKTHOH Qopme
(bopMyIMpOBaTh PA3HOIJIACHS, CBOU BO3PAKEHUS;

e IPE/ICTABIIATh PE3YIbTATHl PEIICHUS 3aJaud, DKCIEPUMEHTA, MCCIIECTOBaHMUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3ajad
pe3eHTAIllMU U OCOOEHHOCTEN ayAUTOPHUY;

¢ IOHUMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAHAHOW U WHIWBUIYATbHOU
paboThI PU PEIICHUH YYEOHBIX MATEMaTUUYECKUX 3a]1aY;

e IPUHUMATh I€7b COBMECTHOHM [EATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, paclpeaesiarb BUAbl padOT, JTOrOBAPUBATHCS, OOCYXKIATh
IIPOLIECC U PE3YJIbTAT pabOThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

e Y4aCTBOBATh B IPyNmoBbIX (hopmax paboThl (00CYXIeHUSI, OOMEH MHEHUSMH,
MO3TOBBIE HITYPMBI U JPYTHE), BHIMOIHITH CBOIO YacTh PaOOThl U KOOPAWHHUPOBATH
CBOHM JICUCTBUS C IPYTHMMH YJICHAMH KOMAaH]IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B
o0mmii  TPOAYKT 1O  KpUTEpHsIM,  CPOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJECHUCTBUA.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e  CAMOCTOSTEIBHO COCTABJIATH IUIAH, AJITOPUTM PEILEHUs 33a1a4u (WM €ro
4acTh), BEIOUPATh CIIOCOO pelieHus: ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHThI PELIEHUI C YUETOM
HOBOI MH(pOpMaLIUH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

e  BIAACTh CMNOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca Hu
pe3ynbTaTa pelieHus MaTEMaTHYECKOM 3a/1a4u;

e  MPEIBUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IMpPU PELICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JIESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e  OLIEHMBAaTh COOTBETCTBHE pE3yJIbTaTa JACSITEIBHOCTH TOCTABICHHON LIEIN
U YCJIOBUSAM, OOBSICHATH MPUYMUHBI JOCTUKECHUS UM HEJOCTUKEHUS eI, HaXOAUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

Mooynv «Aneebpay

K xonmy oOydenus B 7 KJacce OOyYarOIIMICS TONMYYUT CIEAYIOIINAC
MPEIMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

BoinonHsaTh, coyeTas YCTHbIE M TNHUCbMEHHBbIE MPUEMBI, apuUPMETUUYECKUE
JEUCTBUA C PAIlMOHATILHBIMU YHCIIAMH.

HaxoguTh 3HAYe€HWS YHCIOBBIX BBIPAKEHUH, MNPUMEHSATH Pa3HOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAUYCHHU JPOOHBIX BBIPAXKEHUM, COJEpHKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT OomHOW (QOPMBI 3amHUCH 4YHUCENl K Apyroiu (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PAIIMOHAIBHBIC YKCIIA.

OKpyrJsITh yncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BbIpaKEHUU. BBIMONHATH ACUCTBUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHSATh MPU3HAKUA JETUMOCTH, Pa3i0KEHUE HA MHOMXKHUTEIU HATYypaIbHBIX
quced.

Pemath MpakTUKO-OpHUEHTUPOBAHHBIE 3aJauyM, CBS3aHHbIE C OTHOIICHUEM
BEJIMYMH, MPONOPIMOHAIBHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4€TOM OTrpaHMYEeHUH, CBS3aHHBIX CO CBONCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredOpanvecKue BbhIPAKEHUA

Hcnonb3oBath ayire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSITH €€ B
Mpoliecce OCBOEHUS yueOHOro MaTepHala.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpU 3aJaHHBIX 3HAYEHUAX
MIEPEMEHHBIX.

BrimonasaTh peobpa3oBaHus 1EJIOTO BBIPAKEHUS B MHOTOWICH MPUBEICHUEM
MOAOOHBIX CIaraéMbIX, paCKpbITHEM CKOOOK.

BeIMonHATE yMHOXXEHHE OJHOWIEHa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcymecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIETr0 MHOXKHTEIISA, TPYNIHUPOBKH CIaraeMbIX, MPUMEHCHUS
(bopMyJT COKpAIIEHHOTO YMHOKEHHS.

[IpumeHnsaTh peoOpa3oBaHUsi MHOTOUYJIEHOB JIJISl PEIIEHUsT PA3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHbHON MPAKTUKHU.



Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMM IIOKA3aTEIAMU  JUIS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHNs U HEPaBeHCTBA

Pemiate nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, MPUMEHSA IpaBUIIa
nepexo/ia OT UCXOAHOTO YPaBHEHHUS K paBHOCUIBHOMY emy. IIpoBepsTh, ABiseTcs n
YHUCJIO KOPHEM YPaBHEHHS.

[IpuMmeHATh rpaduuecKkue METOIbl MPU PEIIECHUN JIMHEHHBIX YPAaBHEHHN U UX
CUCTEM.

[logOupaTe mnpumMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEHMHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOM IJIOCKOCTH TpadUK JUHEHHOTrO YpaBHEHHS C ABYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPapUKOM, IPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemate cucTembl ABYX JIMHEWHBIX YPABHEHUM C JBYMS NEPEMEHHBIMU, B TOM
quciie rpadu4yecKu.

CocraBisaTe W pelmarh JIMHEMHOE YPABHEHHE WIM CUCTEMY JIMHEWHBIX
YPaBHEHHUH 110 YCJIOBHIO 3a]1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM
3a/1a44 MOJyYECHHBIN pE3yJIbTaT.

DyHKUUHA

N300pakaTh Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHUE 3aJIaHHBIM
KOOpAWHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3aIMCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnucelBaTh € TOMOMIbIO (PYHKUMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, I1I€HA, KOJHMYECTBO, CTOUMOCTD,
MPOU3BOAUTENIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cHocoO TPEACTaBICHUS W aHajdu3a HHQPOPMAIINH,
M3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIMIO U3 IpaUKOB PEAbHBIX MPOIECCOB U
3aBUCUMOCTEM.

K koniy oOyuenuss B 8 KkJjacce oOydaromuiicss MOJYYUT CIETYIOLINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucia v BIYUCICHUSA

Hcnonp30BaTh HavallbHbIE MPEACTABICHHAS O MHOXECTBE JEHCTBUTEIBHBIX
4uCceN I CpaBHEHUS, OKPYTJICHUS U BbIUMCIEHUHN, M300pakaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.

[IpumensTh mOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIIOJIB3ySd MNpPH HEOOXOAUMOCTH KaJbKyJsATOp, BBIMOIHATDH



npeoOpa3oBaHUsS BBIPAKECHHM, COAEpXKAIMX KBAJApPATHBIE KOPHU, WCHOIB3YS
CBOMCTBA KOPHEHN.

Hcnonb3oBaTh 3anmucy OOJIBIIMX M MAJIBIX YHCEN C MOMOUIBI JECATHUYHBIX
npoOeii u creneHelt yucna 10.

AJireOpandecKue BbIPaKeHUA

[IpuMeHsATh TMOHSTHE CTENEHM C [EJbIM  [OKa3aTesieM, BBIOJHATh
npeoOpa30BaHUs BbIPAXKEHUH, COAEPIKALUX CTENEHH C LIEJIBIM MOKa3aTeJeM.

BhINONHATE TOXECTBEHHBIE MPeoOpa30BaHus pPallMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUYN HAJ MHOTOUYJICHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsTh npeoOpa3zoBaHus BhIPAXKEHUN IS PEIICHUS Pa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPAaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMS IEPEMECHHBIMH.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJIE C IPUMEHEHHEM T'papuuecKuX MnpeacTaBieHuil (yCTaHaBINBAaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUN PEIICHHUs], €CITH UMEET, TO CKOJIBKO, U TIPOYee).

[lepexoauTs OT cioOBeCHOM (GOPMYIHPOBKH 3adadud K e€ anreOpanydeckon
MOJEIIM C TIOMOIIbIO COCTaBJICHUS YypPaBHEHUS WM CHUCTEMBbl ypaBHEHUIA,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJbTarT.

[IprMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIs CPABHEHHUSI, OLICHKH, PEIIATh
JUHECHHBIC HEPABEHCTBA C OJTHON NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh IPaPpUUICCKYIO
WJUTIOCTPALIMI0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ HMCHOJIB30BATh (PYHKIIMOHAJIbHBIC TMOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAYCHMS), OMPENCITh 3HauYeHHE GYHKIHUA TO 3HAYCHUIO
apryMeHTa, ONPEAeNIATh CBOWCTBA (PYHKIUMHU TI0 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, oIucbIBaTh CBOICTBA YHCIOBOH (ByHKIMH
o e€ rpaduxy.

K xonmy oOydyenuss B 9 kJjacce oOydyarolUCS TMOJYYUT CIEAYIOLINE
MPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YNIOPSAAOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHUCIIA.

BoinonuaTe apudmMernyeckue ASUCTBUS ¢ pallMOHATIBLHBIMU YUCIAMH, COUYETas
YCTHBIE M NHUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C HPpalMOHATbHBIMU
YU CIIAMHU.



Haxonute 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKA3aTeISIMA U KOPHEW, BBIYUCIISTH
3HAYEHUSI YUCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBIMOJHATh MPUKUIKY pe3ysbTaTa
BBIYMCJIEHUI, OLIEHKY YMCJIOBBIX BBIPAKECHHUII.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHEiHbIE U KBaIpaTHBIC YPABHEHUS, YPABHEHUS, CBOSIIUECS K HUM,
npocTeiime JpoOHO-palluOHaIbHbBIE YPABHEHUS.

Pemate cucTeMbl [BYX JHMHEHHBIX YpPaBHEHUH C JIByMsl NEPEMEHHBIMUA U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JTMHEUHBIM.

Pemate TekcTOBBIE 3amauyd  aiareOpandyeckuM CrocoOoM ¢ TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKkux npejacTaBieHui (ycTaHaBIUBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPABHEHUHN PEILICHUS, €CIIH UMEET, TO CKOJIBKO, U MPOYEe).

Pemiate nuHEHBIE HEPABEHCTBA, KBAJIpaTHBIC HEPABEHCTBA, H300paxaThb
pelieHre HEPaBEHCTB Ha YHWCIOBOM MpsIMOM, 3alUCHIBATH PEIICHHWE C TMOMOIIbBIO
CHMBOJIOB.

Pemats cucteMbl TUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3JIMUHBIX 3a]1a4.

DyHKUUH

Pacnio3naBate (QyHKIIMM u3ydeHHbIX BUIOB. [loKa3pIBaTh CXEMaTHUYECKH
PAacIoyIoKEHUE Ha KOOPJAMHATHON TUIOCKOCTH rpadukoB GyHKIME Buma: ¥ = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, Y = [X|, B 3aBUCHMOCTH OT 3HAYCHUI
KO3((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

Ctpouth W u300pakaTh CXEMAaTHUYECKH TPapUKA KBATPATHUUHBIX (YHKIIHM,
OMHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUHN MO UX Tpadukam.

Pacno3naBaTh kBajpaTuuHyr0 (PyHKUIMIO 1O (BopMyse, TPUBOIUTH MPUMEPHI
KBaJI[paTUYHBIX PYHKIIUHA U3 peabHOMN KU3HH, PU3UKU, TCOMETPHUH.

YucaoBble MOCJI€10BATEILHOCTH U MPOrPecCcHU

PacnioznaBaTh apuMeTHuecKyr0 U T€OMETPUUECKYI0 TIPOTPECCUH TIPU Pa3HBIX
crioco0ax 3a7aHusl.

BeIMoOMHATE  BBIUMCIEGHHS €  UCHOJb30BaHUEM (GopMysa N-TO  4JieHa
apu(pMETHYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.

N300pakaTh 4WiIE€HB TOCIEAOBATEIPHOCTH TOYKAMHW Ha KOOPJIWHATHOU
TTOCKOCTH.



Pewate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIEA0BATENBHOCTIAMHM, B TOM YHUCIIE
3aJaud U3 pPEaNbHOW JKM3HU (C HCIOJNB30BAHMEM KalbKYJIATOPa, IHU(PPOBBIX
TEXHOJIOTHHA).

Mooynv «'eomempusiy

K xonmy oOyuenuss B 7 KJjacce oOOydYalOmMMCS TOJYYUT CIEIYIOIINE
MPEJIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh M3y4eHHBIC TEOMETPUUIECKUE (DUTYPHI, ONPEACIIATh UX B3aMMHOE
PacCIoIOKEeHUE, U300pakaTh TeOMETPUYECKUE (UTYPHI, BBIMOJHATH YEPTEXKH IO
YCIOBUIO 3amaud. V3MepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYMHBI. Pemare 3agauv Ha
BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyIo OLIEHKY JUHEWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B pealibHOM
KU3HU, pa3MepPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYMHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[lonb30BaThCsl  NpPU3HAKAMH  PAaBEHCTBA  TPEYTOJBbHUKOB, MCIIOJIb30BATh
MPU3HAKKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a]a4.

[IpoBOANTE JIOTMYECKHE PACCYXKIACHHUS C MCIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tosb30BaThCsl TpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJBHHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJbHUKA, B
pPEILICHUY TE€OMETPUUECKUX 3a]1a4.

OrnpenensiTh napauieIbHOCTh IPSIMBIX C MIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HUMHU cekymas. OnpenensTe NapalyieJbHOCTh MNPSMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOM JIO TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha KieTyatoi Oymare.

[IpoBOUTH BHIYUCIEHUS U HAXOAUTh YUCIIOBbIC U OYKBEHHbBIE 3HAUCHUS YTJIOB
B I€OMETPUYECKHX 3aJayax C HCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHHKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TIPH TEPECEUCHUU JBYX
MapAJUICIIBHBIX TPSAMBIX CEKylIed. Pemate mpakTUdyeckue 3a1auv Ha HaXOXKICHUE
YIJIOB.

Bnagetp mNOHATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpeAesaTh
OMCCEKTPHUCY yria U CEPeAMHHBINA MEPICHIUKYISP K OTPE3KYy KaK T€OMETPUUYECKUE
MECTa TOYEK.

@opMyIUpOBaTh OMNPEACIEHUS] OKPY>KHOCTH W Kpyra, XOopAbl U JHUaMeTpa
OKPYHOCTH, TMOJIb30BATHCS MX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IpHU
pellieHuu 3aaad.



Bragete NOHATHEM OINKWCAHHOM OKOJIO TPEYTrOJAbHUKA OKPYKHOCTH, YMETh
HaxoauTh €& ueHTp. [lomb3oBaTtbest ¢dakTaMu O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYroJIbHUKA NEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
NEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsiTHEM KacaTEeIbHOM K OKPYXKHOCTH, IOJIB30BAThCS TEOPEMOM O
NEPHEHANKYJIAPHOCTH KacaTeabHOU U paaryca, IPOBEAEHHOTO K TOUKE KacaHHsl.

[Tonb30BaThCA NPOCTEHIIIMMU T€OMETPUYECKUMH HEPABEHCTBAMU, IOHUMATh MX
NPAKTUYECKUN CMBICII.

[IpoBOOUTHE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHHS C MOMOIIBIO LIUPKYIS U
JINHENKU.

K konmy oOyuenuss B 8 kiacce oOydYaromuiicss MOMYYHUT CIEAYIOLIUE
MPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh OCHOBHBIE BHIBl  YETHIPEXYTOJIBHUKOB, WX  3JIEMEHTBHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a4ad.

[IpuMeHsATH CBOMCTBA TOYKHM IEPECEUCHHUS MEIUaH TpeyrojbHUKa (LIEHTpa
Macc) B PEIICHUH 3a/1ay.

Bragets noHsTHEM CpeqHEN JIMHUM TPEYroJbHUKA U TPareluy, TPUMEHATh UX
CBOWCTBA MPH PELICHUU reoMeTpudeckux 3anad. [lonp3oBarscsa Teopemont Paneca u
TEOPEMOW O MPONOPLUUOHAIBHBIX OTPE3Kax, HNPUMEHATh HUX JUISI PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh NMpU3HAKK MOAOOUS TPEYTrOJbHUKOB B PEIIEHUU T€OMETPUYECKUX
3a/1ay.

[Tonb3oBatbess Teopemoii [ludaropa nns  pemieHuss TEOMETPUUECKUX U
MpakTH4Yeckux 3agady. CTpOUTh MAaTEMATUYECKYI0 MOJEIb B MPAKTUUECKUX 3a/layax,
CaMOCTOSTEIIbHO JIeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagerp mNOHATHSMM CHHyCA, KOCHHYCa M TaHI€HCa OCTpOTO YyIJia
MPSIMOYTOJIBHOTO TpeyroiabHuKa. [lonp30BaThCd ATUMU TOHATUAMM JJISl PEIICHUS
MPAKTUYECKUX 3a/1a4.

Boruucnate (pa3iavyHbIMU CIOCOOAMM) TUIOHIAAb TPEYroJibHUKA W IUIOIIAN
MHOT'OYTOJIbHBIX (pUryp (mosib3ysch, Ijie HEOOX0AUMO, KAJIbKYJISITOpoM). [IpumeHaTs
MOJIy4YeHHbIE YMEHUS B MPAKTHUECKUX 3a/1a4ax.

Brnanerh NOHATUAMM BIHUCAHHOTO U IEHTPAJbHOIO YIJIa, HCMOJb30BATh
TEOPEMBI O BIHMCAHHBIX YIJIaX, yriax MEXAY XOpJaMH (CEKYIIMMH) U YIIIe MEXIy
KacaTeJIbHOM Y XOPJAOW IPU PELICHUU T€OMETPUYECKUX 3a1ay.

Brnanerp NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONKMCAHHOTO YEThIPEXYTOJIbHUKA ITPU PELIEHUU 3a]1a4.

[IpuMeHATh NOJyYEHHbIE 3HAHUS Ha IMPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE
MOJEIIN JJIA 33]1a4 pealbHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS C



NPUMEHEHHEM TMOoJ00Ms M TPUTOHOMETpPHH  (MOJIb3YACh, TI/€ HEOOXOAUMO,
KQJIBKYJIITOPOM).

K xonmy oOyuenus B 9 Kiacce OOydYarOMMICS TONYYUT CICAYIOIINC
pEeIMETHbIC PE3YJIbTAThI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMH OCTPBIX YTIIOB, HAXOAUTH C UX ITOMOIIbIO
pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTs (C MOMOIIBIO KaJIbKYyJIATOpAa) IJWHBI W YIJIbl IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes GopMynamMu MPUBEACHUS WU OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHMHYCOB JIJIi HAXOXKJIEHUS Pa3JTMYHBIX
AJIIEMEHTOB TPEYroJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY), TPUMEHATh HX IpHU
pELIEHNH F€OMETPUUYECKUX 3a/1a4.

Bnagers nouatusiMu npeoOpa3oBaHUs MOJ00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbeIX (¢uryp. Ilomp3oBaThcsi CBOMCTBAMU MMOAOOMS NTPOU3BOIBHBIX (QUTYP,
YMETh BBIYUCIATh JUIMHBI M HAaxXOIWUTh YIUIbl Yy MOA0OHBIX ¢uryp. IlpuMeHsTH
CBOMCTBa MOAOOMS B MPAKTUYECKUX 3a7adaxX. Y METh IPUBOAUTH IPUMEPHI MOJOOHBIX
¢buryp B OKpy>KaroIieM MHpE.

[lonb3oBaThca TeOpeMamMu O MPOU3BEICHUHU OTPE3KOB XOp[, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, IMOHUMATh WX TEOMETPUYECKUUA U (HU3UUYECKUU
CMBICI, NPUMEHATh HMX B PEIICHUUM TEOMETPUUECKUX U (PU3MYECKUX 3ajad.
[IpuMEHSATh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JIUIsl HAXO0XKJACHUS JUIMH U YIJIOB.

[Tonb30BaThCa METOAOM KOOPAMHAT HAa MJIOCKOCTU, TPUMEHSThH €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bragete NOHATUSMU NPaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBl JTYT'M OKPY>KHOCTH W PaJWaHHON MEpbl yIJla, YMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHsTh nojlydeHHbIe YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (MAM UEHTPBI) CUMMETPUU (PUTYP, TPUMEHSTh IBUKEHUS
MJIOCKOCTH B MPOCTEHIINX CITydasix.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTE€MaTHYECKHE
MOJEIIN JJIA 33]1a4 peabHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIME BBIUUCIEHUS C
MPUMEHEHUEM TMOA00MsI M TPUTOHOMETPUYECKUX (PYHKIMM (TOJb3YysCh, TJE
HEO0OXO0IUMO, KAJIBKYJISITOPOM).

Mooyne «Beposmnocmbu cmamucmurkay



K «xonmy oOyuenus B 7 KJjacce OOyYarOIIMICS TMONMYYUT CIEAYIOIINC
MpeIMETHBIC PE3yIbTaThI:

Yurate wuHOpMalMIO, TNPEACTABICHHYI0 B TaONWIaxX, Ha JUarpaMmmax,
NpEICTaBlIATh JaHHbIE B BHUAE TaONMUI, CTPOUTH JAMArpaMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) M KPYroBhI€) IO MAacCHBaM 3HAUYCHUIA.

OnucelBaTb ¥ WHTEPIPETHPOBATH  pealibHble  YHCIOBBIE  JIaHHBIE,
MpeJICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax.

Wcnonb3oBarh i1 ONHMCAHMS JAHHBIX CTaTUCTHYECKHUE XapaKTEePUCTHKU:
cpenHee apudMeTuyecKoe, Merata, HauOoblllee 1 HaMMEHbIIIee 3HAUYCHUs, pa3Max.

HNmeTrr mnpencraBieHue O Ciay4yailHOW W3MEHYMBOCTH Ha IpuUMepax IeH,
(bu3MYECKUX BETUYMH, AHTPOIIOMETPUYECKUX MAHHBIX, HUMEThb MPEICTABICHHE O
CTaTUCTHUYECKON YCTOWYHUBOCTH.

K xoHmy oOydyenuss B 8 kJjacce oOyyarolUiCs MOJYYUT CIIEAYIOLIUE
IpEeIMETHBIE PE3YIbTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh HMH(POPMAIUIO, TMPEACTABICHHYI0 B BHUJC
TabNuI, auarpamm, rpaduKoB, MPEACTaBIATh JaHHBIE B BHUJEC TaONHUIl, JUarpam,
rpauKoB.

OnuceiBaTh JaHHBIE C TOMOIIbIO CTAaTUCTUYECKUX IIOKa3aTeseil: CcpeaHux
3HaYeHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsi U CTAaHJAPTHOE OTKIOHEHUE).

HaxoauTh 4aCTOTHI YMCIIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHUCIIE TIO
pe3yabTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTH
AJIIEMEHTApHbIX COOBITUH, B TOM UHCJIE€ B OMNbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSMHU.

Hcnonb3oBaTth rpaduueckue MOJENH: JACPEeBO CIy4ailHOrO HSKCIEpUMEHTa,
qyarpamMMbl DWIiepa, YucioBas mpsmast.

OmnepupoBaTh MOHATUSMHU: MHOKECTBO, IIOJIMHOKECTBO, BBIIOJIHATH ONEPALUU
HaJ, MHOXKECTBaMHU: OOBEIMHEHHE, TIEepEeceueHue, JOIMOJHEHUE, MEePEeYUCIiTh
AJIEMEHTHI MHOYKECTB, TPUMEHSITh CBOHCTBA MHOYKECTB.

Hcnonb3oBath rpaduiyeckoe MpencTaBICHHEe MHOKECTB U CBSI3eH MEXKIy HUMHU
JUTI ONTUCAHMsI TIPOIIECCOB U SBJICHWH, B TOM YHCJIC MPHU PEUICHUH 3a7ad U3 IPYTHX
y4e€OHBIX MPEIMETOB U KYPCOB.

K xonmy oOydyenuss B 9 kJjacce oOydyarolUCS TMOJYYUT CIEAYIOLINE
MpeIMEeTHBIC Pe3yIbTaThI:

N3Bnekats U npeoOpa3oBbIBaTh HHPOPMALIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
HCTOYHUKAX B BUIE TaOJMI], [uarpamm, rpaukoB, IPEICTaBISATh JaHHBIE B BHUJEC
Ta0NuIl, TUarpamMm, rpauKoB.

Pemarp 3amaun opraHM30BaHHBIM TepeOOPOM BapHAHTOB, a TaKXke C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.



Hcnonbs30BaTh ONHUCATENBHBIE XApPaKTEPUCTHUKUA JUII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHNE 3HAUYECHUS U MEPBI PACCEUBAHMUSI.

HaxoauTh 4acTOThl 3HAYEHWH M 4YACTOTHI COOBITHS, B TOM YHCIE MOJb3YAChH
pe3ysibTaTaMy POBEAEHHBIX U3MEPEHUI U HA0JIIOICHUH.

HaxoauTe BEpOSTHOCTH CllydalHBIX COOBITMHA B H3Y4YEHHBIX OIBITaX, B TOM
YHUCJI€ B OMNBITaX C PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
WCIIBITAHUM J10 TIEPBOIO YCIIEXa, B CEPUAX UCTIBITAHUM bepHyIuIn.

NMerp mnpencraBieHHEe O CIyd4aHOM BEJIMYMHE W O PaCHpeAciICHUH
BEPOSTHOCTEM.

HNmeTrp mnpeacTaBieHWe O 3aKoHE OOJBIIMX YHCET KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YaHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIIMX YHUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE
Mooynv «Ancebpay

7 KJIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/m Kourposbubie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucia u BeIYKCIICHU. PalinoHaibHbIS o5 1 bubmuorexa [JOK
yucia https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AJrCOPaNeCKNE BEIPAKCHHA 27 ! https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo0.ru/7f415b90
bu6mmorexa [IOK
4 KoopyuHatet i rpaguii. Gynkin 24 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
IT 1
> OBTOpEHHE H 0000MmeRHe 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne /i P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 4 .Ks 1
ucia v BeruuciaeHus. KBajpatHeie KOpHU 5 https://m.edsoo.ru/7f417af8
2 Uucna u Berunciaenus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
II0Ka3aTeemM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKECHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyHKumn. ucsossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubanoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3ALIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

Mooyne «I'eomempusy

7 KIIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbIie
Ne /i P Konrpoabnbsie IIpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
[Ipocreiimue reomerpuyeckue GUTypsl U
1 I/I)I() cBoiicTBa. M3me epHI/Ie reOMj")r I/I}‘III;CKI/IX 14 1 bubmmorexa LOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
[TapautenpHble IpsAMbIE, CyMMa YITI0B bubnnorexa [HOK
3 14 1
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 1 bubnnoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
> Tosroperne, 0boduerte snarnmii 4 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbIie
Ne /i P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
[Tnomans. Haxoxaenue miomanei
2 Tpe mofbHMKOB u i[/[Horo OJijHﬂHx ¢bur 14 1 bubmmorexa [JOK
eyt o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
Teopema dasneca u Teopema o
3 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubmmorexa [JOK
pOTopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 06obueHHe SHanHil https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne /i P Konrpoabnsie  IIpakruueckue (witcpp )
NPOrpaMMmsblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 Bexropet 8 https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
2 1 1
JlexapToBBbI KOOPAMHATHI HA IIJIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
3 Tpuronometpus. Teopembl KOCUHYCOB U 19 1 bubnuoreka [IOK
CUHYCOB. Penienne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTOJIBHUKU. [{nnHa
4 OKPYXKHOCTH U ILTOWIAAb KpyTa 9 1 bubmmorexa [JOK
Py B ﬂu pyrd. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6nmoreka [JOK
5 6
JlBIKCHHs IIOCKOCTH https://m.edsoo.ru/7f41al2c
5 [TpeoOpa3oBanue nonodus. Merpudeckue 10 1 bubnnoreka [JOK
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHnue, 060061IeHNE, cCUCTEeMaTH3aUs 6 1 bubnnoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Mooy «Beposmnocms u cmamucmuxay

7 KJIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM (mudpossbie)
Ne n/m Konrpoabnbie IIpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
! lpencrapierne NaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 OnucaTeibHas CTaTHCTHKA 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Cotysaiinas H3MEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacTOTa CIly4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001enue, cucTeMaTH3alus 3HaHUH 5 2 httos://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hoptopene kypea 7 racca 4 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
2 Mrosiectsa > 1 https://m.edsoo.ru/7f417fb2
. bubnuorexa [JOK
3 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 httos://m.edsoo.ru/7fA17fb2
4 OnmcarenpHas cTaTucTUKa. PaccemBanme 4 bubmuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
B 4
> BEICHHE B TCOPHIO rpado https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 1
O0001menne, cucreMaTH3aIus 3SHAHUH 3 https://m.edso0.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Hernrrasis beprysim 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Catysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTPO: 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

7 KIIACC
Koxa .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJabTara
1 Hucna v BBIYUCICHUS
11 BrImonHATh, codyeras yCTHbIE M MHUCbMEHHBIE MPUEMBI, apu(METHIECKIE
' JEHCTBUS C pallMOHAJIbHBIMU YHCIAMHU
HaxonuTh 3Hau€HMs YMCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe
1.2 CcrocoObl M NPUEMBl BBIYMCIECHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH,
coJiepKalmx oObIKHOBEHHbIE U JAECATUYHbIE POOH
[Tepexogute oT ogHOH  GopMBI  3amUCH  4YHMCel K  JPYroi
13 (mpeobpa3oBBIBaTH JIECITUIHYIO Ipo0b B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECATMYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOB)
1.4 CpaBHUBATh U YIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA
1.5 OxpyrisTh uncna
BBINONHATE NPUKUAKY M OLIEHKY pE3yJIbTaTa BBIYHUCICHHUM, OLEHKY
1.6 3HAYEHHUM YUCIIOBBIX BBIPA)KEHUH. BBIMOIHATE JEMCTBUSA CO CTENEHAMMU C
HaTypaJIbHBIMH I10Ka3aTeIsIMU
17 [IpumeHaTr TpU3HAKKW JENMMOCTH, PA3JIOKEHHE HAa MHOXKUTEIN
' HaTypaJIbHbIX YHUCEl
Pemarh mpakTHKO-OpHEHTUPOBAHHBIE 3a/1a4M, CBA3aHHbBIE C OTHOILIEHUEM
18 BEJIMYMH, IPONOPLUOHATILHOCTBIO BEJIMYMH, IIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YIbTAThl PEUICHHS 337a4 C YYETOM OrpaHHuYEHUH,
CBSI3aHHBIX CO CBOIICTBAMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BhIPAXKCHUS
91 Hcnonb3oBaTte  anreOpanvyeckyrd  TEPMUHOJOTHMI0 U CHUMBOJMKY,
' IPUMEHSATH €€ B MPOLIECCe OCBOSHHSI yUeOHOTO MaTepuaa
2.2 Haxonute 3HaueHHs OyKBEHHBIX BBIPOKEHHM MpPHU 3aJaHHBIX 3HAUCHHIX




MEPEMCHHBIX

BrImmonaaTe Hp606pa3OBaHI/I${ oECJI0ro  BBIPAXKCHHMA B  MHOI'OYJICH

23 MIPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
Y BbInonaHAT, yMHOXXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
' MHOTOYJICH, IPUMEHATH (POPMYJIbI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTH
Ocy1iecTBISATh Pa3i0KeHUE MHOTIOYWIEHOB HA MHOYHUTEIU C ITOMOIIBIO
2.5 BBIHECCHUS 32 CKOOKM OOIIEr0 MHOXKHUTENS, TPYNIUPOBKH CIAaraeMbiX,
NpUMEHEHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh mpeoOpa3oBaHHUs MHOTOWIEHOB MJIsl PEHICHHS Pa3IHYHbIX
' 3a/1a4 U3 MaTeMaTHKU, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKHI
97 Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPaJbHBIMU IMOKA3ATEISIMU IS
' peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS U HEPAaBEHCTBA
PemaTe nMHENHBIE YpaBHEHHUS ¢ OJHOW MEPEMEHHOM, IPUMEHSIS MpaBUia
3.1 nepexoJa OT UCXOJHOTO YpaBHEHMS K paBHOCUIIbHOMY emy. IIpoBepsTs,
SIBJISICTCSI JIU YUCJIO KOPHEM YpaBHEHUS
3.2 [IpumensTs rpaduyeckie METOAbl IPU PEIICHUN JTMHEHHbBIX YPaBHEHUN U
' UX CUCTEM
33 [TonGupate mpuMepsl Map YHCEN, SBISIOMIUXCS PEHIeHHeM ITHHEHHOro
' YpaBHEHUS C ABYMS TIEPEMEHHBIMHU
Ctpouth B KOOPJAMHATHOM IMIOCKOCTU TpadUK JTUHEHHOTO ypaBHEHUS C
34 JIBYMsI TIEPEMEHHBIMU; TIOJIB3YICh TpauKOM, TPUBOAUTH MPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemiate cuctembl ABYX JTMHEHHBIX YPAaBHEHHUH C IBYMs IIEPEMEHHBIMU, B
' TOM uucIe rpadguyuecku
CocTaBnaTh W pemaTrh JUHEHHOE YpaBHEHHWE WM CHUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCIOBUIO 3a/aud, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 331291 MOTYYSHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. ®yHKmm
N300pakath Ha KOOPAWHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH, HMHTEpPBAJIbI, 3alUCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
49 OrMeuaTp B  KOOPAMHATHOM IJIOCKOCTH TOYKHM MO  3aJaHHBIM

KOOpJAWHATAM




Crtpouts rpaduku uHEHHBIX QyHKIUHA. CTpouTh rpaduk GyHKIUHA Y =

4.3
[X]
OnwuceiBaTh ¢ MOMOUIbIO (DYHKIMI H3BECTHBIE 3aBHCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMs, pacCTOSIHME, LEHY, KOJIHMYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM paboThI
4.5 Haxoaute 3Hauenue GpyHKIUM 110 3HAYCHUIO €€ apryMeHTa
[Monumate  rpadumueckuit  cmoco®  MpencTaBIeHUS W aHAIW3a
4.6 uHpopManuy, WU3BJICKaTh M HMHTEPIPETUPOBATh HMHPOPMALMIO U3
rpaMKOB peasbHBIX MPOLECCOB M 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BIYUCICHUS
Hcnons3oBarthb HayvaJIbHbBIE MIPEICTaBICHHS 0 MHOYECTBE
11 NEMCTBUTENBHBIX YHMCEN A CPaBHEHUS, OKPYIJIEHHUS M BBIYUCICHHMH,
n300paxarh IeHCTBUTENIbHbIE YUCIIa TOUKAMU HAa KOOPAMHATHOM MpsAMOii
[TpumMeHsTH TOHSATHE apH(PMETHIECKOTO KBAJAPATHOTO KOPHS, HAXOIHUTH
12 KBaJpaTHble KOPHHU, HCIOJIb3yd MpPHU HEOOXOAUMOCTH KalbKYIATOP,
' BBITIOJIHATh MIPEOOpPA30BaHUsSI BBIPAKECHHUU, COJEP)KAIIUX KBaJpaTHBIE
KOpPHH, UCIOJIb3Yys CBOMCTBA KOpHEH
13 Hcnonp3oBarh 3amuck  OONBIIMX M MalbIX YHCENI C IOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHel uncna 10
2 AnrebGpanyeckue BbIpaKeHHs
[lpuMeHATh TOHSATHE CTENEeHW C MEeJIBIM TI0Ka3aTeleM, BBIOHATh
2.1 npeoOpa3oBaHusl  BBIPQKEHUH, COAEp)KAIIMX CTENEHH C  LEJIbIM
MoKazaresnem
Boimonssarte TOK/1€CTBEHHbIE npeoOpa3oBaHusl  palMOHAIBHBIX
2.2 BBIDQKEHU HA OCHOBE TIPaBWJI [JIEUCTBUA HAJ MHOTOWICHAMU U
anreOpanyecKuMHu ApoOsMu
2.3 PackiiagpiBaTh KBasipaTHBIN TPEXUIIECH HA MHOKUTEIH
2.4 [IpumensTs TpeoOpa3oBaHUS BBIPAKEHUH S PELICHUS Pa3IUYHbIX




3aaa4 U3 MaTEMaTuKu, CMCKHBIX IIPEAMETOB, U3 peaanoﬁ IIPaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

3.2

Pemmars nuHeiiHble, KBapaTHbIE YPaBHEHUS U pallOHAIbHbIC ypaBHEHUS,

CBOJSLIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI [IEPEMEHHBIMU

[IpoBomuTh mpOCTEHIIME  HUCCIECNOBAHMS  YPAaBHEHUM U CUCTEM
YPaBHEHMH, B TOM YHCIIE C IPUMEHEHUEM IpaUUecKuX MpeacTaBIeHUN
(ycTaHaBiMBaTh, UMEET JIM yPAaBHEHUE UJIM CUCTEMA YPAaBHEHUN peLLEHUS,

€CJIM UMECT, TO CKOJIBKO, U npoqee)

3.3

3.4

4.1

[TepexonuTh OT croBecHOU (GOPMYTUPOBKH 3a/1a4uM K e€ anredpanyueckoit
MOJIENHU C MOMOILBK COCTABJIEHUSA YPABHEHUS WM CUCTEMBbI YPABHEHHI,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYyYE€HHBIN
pe3yabpTar

[IpuMeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB [JISl CPABHEHUS, OLICHKH,
peuaTh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHON M UX CHCTEMBI,
JaBaTh rpaQUUecKyro WLTIOCTPAIIMI0 MHOXKECTBA PEIIeHU HepaBEHCTBA,

CHCTEMbI HEPABEHCTB
DyHKIUMU
[Tonumath W WCHONB30BaTh (PYHKIIMOHAIBHBIE TOHSTHS W  SI3BIK

(TepMI/IHH, CHUMBOJIMYCCKUC O603H3HCHI/I$I), OMpCACIATh 3HAYCHUC

(GYHKIIMH 110 3HAYEHUIO apryMEHTa, ONPEENIATh CBONCTBA (PYHKIIMHU T10 €€

rpaduxy

4.2

Ctpouts rpaduku dJeMEeHTapHBIX PYHKIIMA BHJIA:
y=k/x

, Y =X%, ¥y = X3, Yy = [X|, onuchIBaTh CBOWCTBa YUCIOBON (YHKIMU TO €€
rpaduky

9 KJIACC

Kon

MPOBEPSIEMOT0

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI

o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs




pe3yjabTara

1 Yucna v BBIYMCICHUS
1.1 CpaBHUBATH U YIOPAJOYNBATH PALIMOHAIBHBIE U HPPALOHAIBHBIE YUCIIA
Breimonsate apupmeTnyeckue eMCTBUS C PAlMOHATIBHBIMH YHCIAMH,
1.2 coueTass YCTHbIE M IIMCbMCHHBIC INPUEMBI, BBIIOJHATH BBIYUCICHUSA C
MPPaLMOHAIBbHBIMUA YU CIIAMHU
13 Haxonuth 3HaueHusi creneHerd ¢ UEIbIMM IOKa3aTeIs MM W KOPHEW,
' BBIUNCIIATh 3HAYECHUS YUCIOBBIX BBIPAXKCHHUN
14 OKpyrisiTh JI€HCTBUTENIbHBIE YUCIA, BBIIOJIHATH NMPUKUIKY pe3ysibTara
' BBIUNCJICHUM, OLICHKY YHMCIIOBBIX BBIPa)KEHUN
2 VYpaBHEeHUs U HEpaBEHCTBA
’1 Pematp nuHelHbIE U KBaJpaTHBIE YPaBHEHUS, YPABHEHUs, CBOIAIINECS K
' HUM, IPOCTEUIINE TPOOHO-pallMOHAIbHbIE YPaBHEHUS
Pematp cucreMbl IByX JIMHEHHBIX YpaBHEHUH C JBYMs IIEPEMEHHBIMU U
2.2 CHUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SABIIIETCS
JIMHEVHBIM
Pemate TekcToBblE 3ajaud anreOpaMyecKUM CHOCOOOM C TOMOIIbIO
2.3 COCTABJIICHUSl YpPAaBHEHMS WJIM CHCTEMBI JBYX YPaBHEHUH C JByMS
NIEPEMEHHBIMU
[IpoBomuTs mpoOCTEHIIME HCCIEAOBAHMS  yYPAaBHEHUM W CHUCTEM
”4 YpaBHEHHUH, B TOM 4YHCIIE€ C IPUMEHEHHEM IpauuecKux MpeacTaBIeHUN
' (HampuMep, YCTaHaBIMBaTh, HMMEET JIM YpaBHEHHE WJIM CHCTEMa
YpaBHEHMI PELIeHUs, €CIIH UMEET, TO CKOJIBKO)
Pemats nuHeliHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, U300paxkaTh
2.5 pElICHUE HEPAaBEHCTB HA YHUCIIOBOM MIPSIMOM, 3alMCBIBATH PEIICHUE C
IIOMOILBIO CUMBOJIOB
Pemlats cucreMbl JIMHEHMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB,
26 BKJTIOYAIOIIME KBAJIPaTHOE HEPABEHCTBO, U300paXkaTh PEIIEHUE CUCTEMbI
' HEPABEHCTB HA YHCJIOBOW NPAMOM, 3aIMCBIBATH PEHICHHE C IMOMOIIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHNN PA3JIMYHBIX 3a7a4
3 OyHKIUHU




3.1

3.2

3.3

3.4

Pacno3naBate (yHKIIMM HM3y4eHHBIX BHUIOB. IIOKa3bIBaTh CXEMaTHUECKU
pacnoioKeHne Ha KOOPJMHATHOM IIOCKOCTH TpauKOB (YHKIMH BHAA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3HAaYCHHI
K03(pPHUIIMEHTOB, ONTUCHIBATH CBOICTBA (DyHKIIUN

[Toka3pIBaTh CXEMAaTHUECKH PACIIONIOKEHNE Ha KOOPIMHATHON IIOCKOCTH
rpadukoB QyHKIUH Buga Y = VX, Y = [X| ¥ ONMCHIBaTh CBOMCTBA (DyHKINN
Crpouts u wu300pakaTh CXeMaTHYeCKH TpaduKd  KBaJpaTHYHBIX
(GYHKIMIA, ONMUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIUH 1O WX
rpadukam

PacriosnaBath KkBagpaTH4yHyr0 (YHKOMIO 1O QopMmyse, NPHUBOANUTH
OpUMEpPbl  KBAJApPAaTHYHBIX (YHKIUH W3 pEaTbHON JKWU3HHW, (U3UKH,

r€OMETPUH

4.1

4.2

4.3

4.4

Apudmerndeckast 1 reOMETpUIECKast IPOTPecCuu

Pacrnio3naBath apI/I(I)MCTI/I‘leCKy'I-O U TCOMCTPUYUCCKYIO IIPOrpecCuu Ipu

Pa3HbIX criocobax 3aaHuA

BBINONHATE BBIUMCIEHUS C HUCHOJb30BaHUMEM (GoOpMyd N-ro 4ieHa
apu(MeTHUECKOW U TEeOMETPUUYECKOH NpOrpeccuii, CyMMbl MEpBBIX N

YJICHOB

I/I306pa)KaTB YICHBI ITOCJIICAOBATCIIBHOCTH TOYKaMH Ha KOOp,I[I/IHaTHOﬁ

INJIOCKOCTH

Peniate 3aga4u, CBA3aHHBIC C YHCJIOBBIMU ITOCIICIOBATCIIbHOCTAMHU, B TOM
quClIC 3adadyu U3 peaﬂBHOﬁ KU3HU (C HCIIOJIb30BAHUCM KaJIBKYJIIATOPA,

U (POBBIX TEXHOIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BIYKCICHUS
JpoOu OOBIKHOBEHHbIE W JIECATHYHBIC, MEPEXOi OT OAHOW (HOPMBI 3aMUCH
11 npobeit k gpyroi. IloHsTue panuMOHATBPHOTO YHCIHA, 3alKiCh, CPaBHEHHE,
YHOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
19 Apudmernueckne ACUCTBUS C PAlMOHAIBHBIMH YUCIaMH. Pemenue 3amad w3
' pealbHOM MPAaKTUKU HA YaCTH, HA JPOoOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpejAeieHue, IpeodpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHTsl, 3amuch TPOLEHTOB B BUJE APOoOU U ApoOU B BUJE MPOIEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha MIPOLIEHTHI, PELICHUE 33/1a4 U3 PeaJIbHOU MPAKTUKU
15 [IpumeHeHne NpU3HAKOB JIETUMOCTH, Pa3JI0KEHNE Ha MHOXKUTEIN HaTYPaJIbHbIX
' qrcen
16 PeanbHple  3aBMcMMOCTH, B TOM  4yHcle TpsMas U oOpaTHas
' PONOPLUOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IIepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C INEepeMeHHOM. [lomycTtumsle
' 3HAUEHUS IEPEMEHHBIX
25 [IpencraBieHne 3aBUCMMOCTH MEXIy BeIMYMHAMU B Buie (HOPMYIIBL.
' Brruucnenus no popmynam
2.3 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PaBHbIE BHIPAKECHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
25 OpHowieHbl U MHorowieHsl. CreneHb MHorowieHa. CloXeHHE, BBIYMTAHUE,
' YMHOXEHHE MHOTOUJIEHOB
25 @opMyIIbl COKpAIIEHHOTO YMHOXKEHHS: KBaJIpaT CyMMBbl U KBaJpaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaJpaToB. Pa3inokeHne MHOIOWIEHOB HA MHOXKUTEIU
3 YpaBHeHHS
3.1 VYpaBHEeHHE, KOpPEHb YpaBHCHHMs, TMpaBUjia TNPeoOpa3oBaHUs ypaBHECHHUS,




PaBHOCHJIBHOCTh YPaBHEHMI

JluHeitHoe ypaBHEHHE C OJHOM TEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO

32 YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
33 CocraBieHrue ypaBHEHMM IO YCJIOBMIO 3a/add. PerieHune TEKCTOBBIX 3ajad C
' IIOMOUIbIO YPaBHEHUI
3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
CucreMa ABYX JIMHEUHBIX YPAaBHEHUM C JBYMs IIepeMEHHbIMU. Penienue cucrem
3.5 YpaBHEHHI CIIOCOOOM IMOJCTAaHOBKU. [IpuMepsl pemieHus TEKCTOBBIX 3a/ad C
IIOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle nIpoMexXyTKH. PaccrosHue Mexay IByMs TOYKaMU KOOPIMHATHOM
' pAMOM
43 [IpsamoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca W opaMHATa
' TOYKH Ha KOOPJUHATHOM IJIOCKOCTH
14 [Ipumepsr rpadukoB, 3agaHHbIX ¢GopMyaamMu. UreHue rpa@uKoB peabHbIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pyuxnuu. CroiicTBa pyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHkum y = [X|
4.7 I'padmuueckoe perienre TMHEMHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpPaBHEHUN
8 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 KBanpatusiit kopeHb u3 uymcna. I[lonstue o0 wuppanoHaIbHOM YHCIIE.
' JlecaTUUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CBoiicTBa apupMeTHYeCKMX KBAJpaTHbIX KOpPHEW M HX MpPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YHCITIOBBIX BBIPAXEHUH M BbIUMCICHUSIM. JlelicTBUTENbHBIE
qucia
1.3 Crenens ¢ 1enpIM IoKazareneM U e€ cBoiictsa. CTaHgapTHas 3alKch Yuciaa
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3aoKEHUE KBAPAaTHOTO TPEXUIEHA HA MHOXKUTEIN




2.2

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHNUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHue, opMyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
' Buera

3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'paduueckass uHTEprpeTalusl YpaBHEHHH C JByMs NEPEMEHHBIMH M CUCTEM
3.4 JIMHEWHBIX YPAaBHEHHMU C AByMs IlepeMeHHbIMU. [IpuMepsl pemieHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 YucioBble HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

3.10 CucreMbl TUHEHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU

11 [Tonstue ¢pynkuu. O61acTh ONpeAeIeHUsI U MHOXKECTBO 3HAYEHUHN (DYyHKIUU.
' CrniocoObI 3a1anust PyHKIHIA

4.2 I'paduk pynkuuu. YreHne cBONCTB GyHKIMH 110 €€ rpaduxy

4.3 [Tpumeps! rpadukoB QYHKIIHMA, OTpaXKaroIUX pealbHble IPOLECCH

44 OyHKIUM, ONUCBHIBAIONIMNE TPSIMYI0 H  OOpaTHYH MPOMOPIHOHAIBHBIC
' 3aBUCUMOCTH, UX I'pauKu

45 Oyukumu y =Xx2, y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUH

9 KUIIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Hucna 1 BBIYUCICHUS




PaHI/IOHaJ'IBHBIe quciia, HppaluoOHAIIBHBIC 4YHUCJId, KOHCYHBIC U OECKOHEYHEBIS

11 JeCATHYHBIE JPOOU
MHOXeCTBO JEHCTBUTEIBHBIX YHUCEN, JECHCTBHUTEIbHBIC YMCIIa KaK OECKOHEYHbBIE
19 JecATUYHbIe ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEX]Y MHOXECTBOM
' JNEHUCTBUTENBHBIX YHMCEN M KOOpAMHATHOM npsiMod. CpaBHEHUE AEHCTBUTEIbHBIX
qucel
1.3 Apudmerndeckue I1eUCTBUS C ICUCTBUTEIHLHBIMHU YUCIIAMU
W3mepenus, npuOimxeHus, oueHKU. PazMepbl 00BEKTOB OKPYKAIOLIETO MHPA,
w JUTATENIFHOCTh TPOIECCOB B OKpyxkaromeMm wMupe. [IpubmmkéHHoe 3HavYeHue
' BEJIMYMHBI, TOYHOCTh NpubimxeHus. OxpyrieHue uucen. Ilpukuiaka um oueHka
pe3yJIbTaTOB BEIYMCIIEHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pelienue ypaBHEHMM, CBOASIINXCS K JINHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHHH, CBOAAIIMXCS K KBaPAaTHBIM
04 bukBanpatHoe ypaBHeHue. [IpuMepsl pellleHHs ypaBHEHUN TPETbEW U YETBEPTOU
' CTEIEHEN Pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue npoOGHO-pallMOHANbHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUNI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem ByX JTMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHMH, OAHO W3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTETIEHU
2.10 I'padmueckas nHTEpIpeTaLlUs CUCTEMBI YPaBHEHU C IBYMsI IEPEMEHHBIMU
2.11 Pemrenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN
2.14 PemreHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBa
216 I'paduueckas WHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
' IIEPEMEHHBIMU
3 OyHKIUU
3.1 KBagpartuunass ¢ynkums, e€ rpadpuk u cBoiictBa. Ilapaboma, KOOpIWHATHI




BEpIIUHBI MapadoJIbl, OCb CHMMETPUHU MTapadOJIbI

3.2 I'paduku pynxuit y=kx, y=kx+b u ux cpoiictea

3.3 I'paduku Gyukimit y=K/X, y = X’ 1 ux cBoiicTBa

3.4 I'paduku Gynakmuii , u Ux CBOMCTBA
4 YucnoBele N0CIE10BATEIBHOCTH

a1 Omnpenenenre W CHocoObl 33JaHUS YMCIIOBBIX MOCJIEIOBATENbHOCTEH. 3anaHue
' II0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMysioit U popmyIioif N-ro wieHa

45 Apudmernueckas nporpeccusi. Dopmynel  N-ro  uwieHa apupMeTHUECKOH
' MIPOTPECCUH, CYMMBI IIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccusa. Dopmyiasl N-ro  4ieHa T'€OMETPUYECKON
' IIPOrPeECCUH, CyMMBI NIEPBBIX N UIECHOB

4 N300pakeHne 4ieHOB apu(PMETHUECKON U TeOMETPUUYECKON MPOrpeccHil ToukaMu
' Ha KOOPJAMHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIBHBIA POCT

4.5 Cno’kHbI€ MTPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 001IIEr0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHHe onepupoBaTb IOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
olepaluy HaJl MHOXKECTBAaMH; YMEHHME OIEpPUpPOBATh MOHATHAMHU: Irpad,
CBSI3HBIA Tpad, AEepeBO, UK, NPUMEHSATh HMX TPU pPEUICHWU 3ajad;
YMEHHUE HCMOJIb30BaTh TIpaduyeckoe MpPeJCTaBICHUE MHOXECTB s
OIMCaHUsl PEAIBHBIX IIPOLECCOB W SBJICHHUM, IIPU PELICHWM 3a1ad W3

APyrux y‘le6HbIX npeaIMCTOB

YMeHue OIICPUPOBATL IMOHATHUAMMH: OIPCACICHHUC, AKCHMOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC pacrio3HaBaThb HCTUHHBIC n JIOKHBIC
BBICKA3bIBAHUA, MNPUBOAWUTL HNPHUMEPbBI U KOHTPHIPUMEPLI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUSA BBICKA3BIBAaHU M

YMeHue onepupoBaTh IOHATUSMM: HATYpPadbHOE YHCIO, IPOCTOE W
COCTaBHOE€  YHUCJIO, JACIUMOCTh HATypaJIbHBIX YHCEN, MPU3HAKHU
JIENUMOCTH, 1IeJI0€ YHCIO, MOAYJIbh YHWCIa, OOBIKHOBEHHas ApoOb u
JecsATUYHAsE JApoOb, CTAHAAPTHBIA BHUJ YHUCIA, PAIMOHAIBHOE YHCIIO,
UppaIMOHATIFHOE YHCI0, apu(PMETUUECKU KBAPATHBIN KOPEHb; YMEHUE
BBITIOJIHATH JICUCTBUS C YUCJIaMHU, CPAaBHHUBATh W YNOPAIOYMBATH YHUCIIA,
MPEACTABISITh YHUCIIA HAa KOOPIAMHATHOM MPAMOM, OKPYIJIATH YHCIA;

YMCHUCEC AC€IaTh NPUKUIKY U OLCHKY PE3yJIbTaTa BBEIUMCIIEHUH

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
apu(dMeTHUeCKUuil KBaapaTHBIH KOpPEHb, MHOTOWIEH, anredpanyeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON cTENeHH OOJbIle
€/IMHUIIBI; YMEHUE BBIMOJHATH PAacU€Thl M0 (GopMylaM, IpeoOpa3oBaHUsL
LENbIX, IPOOHO-pAllMOHANBHBIX BBIPAXKEHUNH M BBIPAXKEHUN C KOPHSMH,
pa3joXKEeHUE MHOIOWIEHa Ha MHOXUTEIM, B TOM 4YHCIE C
UCIOJIb30BaHUEM (OPMYJT Pa3sHOCTH KBaApaTOB U KBagpaTa CyMMbl U

pa3HOCTH

YMeHue ONCprUpoOBaTh MOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C

OJHOM  MEPEeMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C




NIEPEMEHHOM; YMEHUE pellaTh JIMHEWHbIE M KBAJpPATHbBIE YpaBHEHUS,
JIPOOHO-PAMOHAIBHEIE YPABHEHHUS C OJHOW MEPEMEHHOM, CHCTEMBI IBYX
JUHENWHBIX YpPAaBHEHMU, JIMHEWHBbIE HEPAaBEHCTBA U MX CHCTEMBI,
KBaJIpaTHbIE ¥  JPOOHO-pAllMOHANBHBIE  HEPAaBEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJE NPU PEUICHUH 3a]a4 U3 JPYIHX MPEAMETOB U
MPAKTUYECKUX 3a7a4; YMEHUE UCIIOJIb30BaTh KOOPAUMHATHYIO MPSMYIO U
KOOPJMHATHYIO IIJIOCKOCTh ISl M300pa)XeHHsl pELIeHUl ypaBHEHUH,

HCPABCHCTB U CUCTEM

YMeHue ornepupoBaTh NOHATUAMH: (DYHKIUSA, Tpaduk (QYHKIHH, HYIA
(GYHKIMHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHUS,
yObIBaHUSI, HaWOOJbIICe W HAaWMEHbIICe 3HAYCHWS (DYHKIMH, yMCHUE
ONEPHUPOBATh MMOHATUSAMH: TIpsSMas TPOMOPIUOHATBHOCTh, JIMHEWHAS
GyHKIMSA, KBajJpaTH4Has QYHKIUSA, OOpaTHas MPOMOPIHOHATBHOCTE,
napabona, rumnepOona; yMeHuUe CTpouTh rpaduku  QyHKUIUH,
UCTIONB30BaTh TpaQuKH JUIS ONpEACTCHHS CBOWMCTB MPOIECCOB H
3aBUCUMOCTEH, JUIS pelIeHHs 3ajJa4 W3 JAPYrHMX y4eOHBIX MPEIMETOB U
pEaTbHON KM3HU; YMEHUE BhIpaXaTh (OpPMYJIaMU 3aBHCUMOCTH MEXTY

BCINYHNHAMH

YMenune OIIEpUpPOBaTh MOHATHUSIMU: IIOCJIE0BATENBHOCTD,
apu@meTnyeckas U reoMeTpuyecKasi Iporpeccu; yMeHue MCIOIb30BaTh
CBOMCTBA IOCIIEI0BATEIbHOCTEH, OPMYIIBI CyMMBI M OOLIETO YJieHa MpU
pelIeHny 3a1a4, B TOM 4HMCle 3a/ad U3 JpYrux Y4eOHbIX IPEeIMETOB U

peanbHOU KU3HU

YMeHue pemaTh 33a4l pa3HbIX THIOB (B TOM YHCJIE Ha MPOLEHTHI, J0JIU
U 4YacTH, JABM)KEHHUE, paboTy, LIEHy TOBAapOB MU CTOUMOCTb MOKYIOK M
yCIIyT, HaJIOTH, 33Ja4d U3 00JacTH YIpaBJIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); YMEHHUE COCTABJISTh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA
U CHCTEMBI II0 YCJIOBMIO 3aJa4H, MCCIENO0BATh IOJYyYEHHOE PEIICHUE U

OLICHUBATh HpaBILOHOIIO6HOCTL MMOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: (UTYpa, TOUKA, OTPE3OK, MpsIMas, JIyd,
JIOMaHasi, Yroj, MHOTOYIOJIbHUK, TpPEYTrOJIbHUK, PaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI  TPEYTrOJbHUKH,  HPSMOYTOJbHBIH  TPEYrOJbHUK,
MenuaHa, OMCCEeKTpHca U BBICOTA TPEYroJbHHMKA, YETBIPEXYTOJbHUK,
napajienorpaMM, — poMO, TPAMOYTOJIBHUK,  KBajapar,  Tparenus;

OKPYXXHOCTb, KpYI, KacaTejbHasi; 3HaKOMCTBO C MPOCTPAaHCTBEHHBIMHU




durypamu; ymeHue pelmiaTh 3aJadd, B TOM 4YHCIE M3 TOBCEIHEBHOM
JKU3HM, HA HAXOXKJICHHE TE€OMETPUUYECKHX BEJIIMYMH C TPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUryp u ¢pakroB

10

YMeHne onepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapalIeIbHOCTh U MEPIEHAUKYIIPHOCTh NPSAMBIX, YIOJ
MEXIYy NPSAMBIMHU, MEPHEHAUKYJSAP, HAKIOHHAS, TMPOEKIHsS, MOoJ00ue
¢uryp, momgoOHbIE TPEYTrOJbHUKU, CUMMETPHUS OTHOCHUTEIBHO TOYKH H
NpsIMOM; yMEHHE pAaclo3HaBaThb PaBEHCTBO, CUMMETPUI0O U Tojo0ue
¢buryp, nDapauIeNbHOCTh W NEPHEHAUKYISPHOCTh  IPSMBIX B

OKpYZKaromeM MUpe

11

YMeHue onepupoBaTh MOHATUAMU: JUIMHA, PACCTOSIHUE, Yroil (BeJIW4MHA
yria, CHHYC M KOCHHYC YyIJla TpEyrojbHHKA), IUIOIIAJb; YyMEHHUE
OLIEHUBATh pa3Mepbl IMPEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpE;
YMEHHE NPUMEHATH (HOPMYIIbI IEPUMETPA U IUIOIIA U MHOTOYIOJIbHUKOB,
JUIMHBl OKPY)KHOCTH UM IUIOIIAJM Kpyra, oObeMa MpsIMOYrOJbHOIO
napajuieenunesa;  yMEHUE  NPUMEHATh  [PU3HAKH  PaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CyMME YIIIOB TpPEYrOJIbHUKA, TEOpEMY
[Mudaropa, TpuroHoMeTpuyeCKUe COOTHOIIECHUS ISl BHIYUCICHUS JUIMH,

PacCTOSAHUH, TIIOIIAIEN

12

13

YMenue wu3o0paxkaTh Iockue (GUTYppl W UX ~ KOMOHWHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYPHI OT PYKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB M  JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY  WIIH

CHUMBOJIbHOMY OITMCAHUIO

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPJAMHAT;
KOOpJMHAThl TOUKH, BEKTOp, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOpA Ha
4HCII0, CKAJIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE MCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPE/ICTABICHUS JAaHHbBIX U peUIeHHs 3aja4, B

TOM YHUCJIC U3 APYTrUx y‘{e6HBIX npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh TOHATHUSMHU: CTONOMKOBBIE W KPYrOBBIE
JMarpaMMbl, TaOJIHIIBI, cpeaHee apudMeTHIecKoe, MeIuana, HanOoJIbIee
¥ HauMEHbIIIee 3HAUEHUS, pa3Max YHCIOBOTO Ha0Opa; yMEHHE U3BIEKATh,
WHTEPIPETHUPOBATh U MPeoOpa30BbIBaTh WH(POPMAIIHIO, MPEICTABICHHYIO
B Tabnumax ¥ Ha JuMarpaMMmax, OTPaXallIlyl CBOWCTBA U
XapaKTEePUCTUKU PeabHBIX MPOIIECCOB U SBJICHUI, YMEHHE PACIIO3HABATH

HN3MCHYHUBLIC BCIIMYMNHBI B OKPYZKArOICM MHUPC




15

YMeHre omnepupoBaTh MOHATHSMH: CIYYaWHBIA OMNBIT (CIy4afHBINA
OKCIIEPUMEHT), AJIEMEHTAapHOE  COObITHE  (DJIEMEHTApHBIA  HMCXO.H)
CIIy4aifHOTO OIBITa, CIy4aiiHOE COOBITHE, BEPOSTHOCTD COOBITUS; YMEHUE
HaxoauThb BCPOATHOCTHU CJIyT-Iaf/'IHLIX COOBITHHI B OIbITax C
PaBHOBO3MOXXHBIMU  JJIEMEHTAapPHBIMU  COOBITUSMU; YMEHHE pelllaTh
3a7a4d METOJOM OpraHM30BAaHHOIO Iepedopa MU € HCIOJIb30BAHUEM
IpaBWJia YMHOXCHHS; YyMEHHE OIICHMBATh BEPOSITHOCTH pEaJbHBIX
COOBITMM M SIBICHHUH, NOHMMATh POJIb IPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYKAIOIIEM MHUpPE U B KM3HH; 3HAKOMCTBO
C INIOHATHEM HE3aBHCHUMBbIX CO6I)ITI/II71; 3HAKOMCTBO C 3aKOHOM OOJBIINX

YHUCCJI U €TI0 POJIbIO B MACCOBLIX ABJICHHAX

16

YMenue BHIOMpATh MOAXOMAAIIUN H3YyYEHHBIA METON MJii pelleHus
3a/1aud, TPUBOJUTH TMPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MpUPOAEC U >KU3HHU, PACIO3HABATH IMPOSIBICHHE 3aKOHOB MAaTEMAaTUKH B
HUCKYCCTBE, OIMCHIBATh  OT/CJIbHBIC  BBIJAIOMIMECS  PE3YJbTAThl,
MOJIyYeHHBbIE B XOJI€ DPa3BUTHS MaTeMaTUKU KAaK HAyKH, I[PUBOJIUTH
MpUMEPhl MATEMATUUYECKUX OTKPBITHI U UX aBTOPOB B OTEYECTBEHHOU U

BCEMUPHON UCTOPHUU




IHHEPEYEHDb 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'9

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 Yucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

1o OOBIKHOBEHHBIE U JIECATUYHbBIE TPOOH, MPOLEHTHI, OECKOHEUHbIE NMEPUOANYECKUE
. npobu

1.3 Panmonanesueie uncna. Apudmernyeckue onepamnuu ¢ pailuoHaIbHBIMHI YUCIaMU

14 JleicTBUTENbHBIC 4YHUCHTA. ApPHUPMETHYCCKHE ONEpalud C JeHCTBUTECIHHBIMH
- qHclIaMu

L5 [TpuOnm>kEHHBIC BBIYKCICHUS, NPaBWIa OKPYIVICHUS, TPUKHUIKA H OICHKA
. pe3ynbTaTa BRIYUCICHUN
2 AnrebpanyecKkue BhIpaKCHHUS

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ nensiM mnokazateneMm. CTeNeHb C paldOHAIbHBIM IOKA3aTeNeM.
. CBoiicTBa cTeneHU

2.3 MHoroueHbI

24 Anrebpandeckas 1po0b

”E ApudmeTnueckuii KOpeHb HaTypalbHOU cTerneHu. JlecTBUs ¢ apupMETHUECKUMU
. KOPHSIMHA HaTypaJIbHOW CTENEHU
3 YpaBHEHHS U HEPABEHCTBA

31 Lensie w apoOHO-parmoHaNbHBIE ypaBHEHUsA. CHCTEMBI W COBOKYITHOCTH
. ypaBHEHUU

39 Lensie u apoOHO-panMoHaIbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
. HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 Uucnoble MOCIIeI0BATENbHOCTH

4.1 IlocnegoBaTensrHOCTH, CIIOCOOBI 3aJaHHS MOCIIEA0BATEIHLHOCTEH

4.2 Apudmerndeckas ¥ TeoMeTprUIecKas rmporpeccuu. @opMyiia CI0KHBIX MPOIEHTOB
5 OyHKIMH




Oynkius, crocoosl 3ananus GyHkiun. ['papuk ¢pynkuuu. O6macTs onpeaeaeHus

M MHOXecTBO 3HaueHuid  Gynkmwu. Hymn  dyakouun.  [IpomexyTku

5.1. 3HAKONOCTOAHCTBA. IIpomMekyTkM MOHOTOHHOCTH (yHKIMH. MakcuMymsl WU
MUHUMYMBl (yHKIMH. HawmbOonbliee u HauMeHbIee 3HAaYeHHWE (YHKIMHA Ha
MIPOMEKYTKE

6 Koopaunats! Ha IpsIMOi U INIOCKOCTH

6.1 Koopaunatnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomeTrpuueckue Gurypsl u UX CBOICTBa

7.2 TpeyronbHuk

7.3 MHOroyrojabHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpu4ecKux BEITUYHH

7.6 BekTopsl Ha TIIOCKOCTH

8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHosxecTBa

8.5 I'pader




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET






