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MNOACHUTEJIBHASA 3AITMCKA

OcHOBHBIE JTUHUU COAEPX aHHs MPOTrpamMMbl IO MaTeMaTHke B 7—9 Kiaccax:
«Anredbpa» («Anredpandeckue BBIPAXKEHHUS», «YPAaBHEHHS U HEPABEHCTBAY,
«Dynkmmny), «l'eomerpusi» («['eomerpuueckue ¢GUTYpbl M HX CBOWMCTBaY,
«3MepeHne reoMeTpuuecKUX BETUUYUHY), « BeposTHOCTh U cTaTuCTHKaY. JlaHHBIE
JVUHUM Pa3BUBAIOTCS MApaJJICNIbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCMMO OJHA OT APYroM, a B TECHOM KOHTaKTE M
B3aUMOJICVICTBUH.

ConepxaHue mporpaMMbl IO MAaTE€MATHKE, PACHPEAEIEHHOE II0 Tojam
oOyueHusl, CTPYKTYPUPOBAHO TaKUM O0O0pa3oM, 4YTOObBI KO BCEM OCHOBHBIM,
NPUHLUIIMATBHBIM BOIpOcaM OO0ydaronyecs: o0palaiuch HEOJAHOKPATHO, YTOObI
OBJQJICHUE MATEMAaTUYECKUMHU IIOHATHSMHA W HABBIKAMU  OCYIIECTBIAIOCH
MIOCJENAOBATENBHO M IOCTYIATEIBHO, c COOJIIOJIECHNEM  MpUHIUIIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAaHUS BKIOYAJINCh B  OOIIYI0 CHCTEMY
MaTEeMaTHUYECKUX MPEJICTAaBICHUM OO0yJyarouuxcs, paclupss W yrayomss eg,
o0pa3ysl IpOYHbIE MHOYKECTBEHHBIE CBS3H.

B cootBerctBun ¢ ®I'OC OOO Maremaruka sIBISIETCS 005S3aT€IbHBIM
y4eOHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusd. B 7-9 knaccax
MaTeMaTHKa TPAAULIMOHHO U3YYaeTcs B paMKax CIEAYIOLUUMX YUeOHBIX KypCOB:
Anrebpa» (BKIIOYas D3JEMEHThl CTAaTUCTUKU M TEOPUHM BEpOSATHOCTEH) H
«l'eomerpusi». Ilporpammoil 1O MareMaTMke BBOAUTCS CaMOCTOSITEIIBHBIN
y4eOHBIN Kypc «BeposITHOCTh M CTaTUCTHKAY.

Anrebpa sIBISE€TCS OJAHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 001Iero oOpa3zoBaHUS:
OHa o0ecreunBaeT U3yYeHHE APYTUX AUCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK
U TYMaHUTAPHOTO IHKJIOB, €€ OCBOCHHE HEOOXOAUMO [UIsl TPOIOJIKEHHUS
oOpa3oBaHMsI M B TOBCEIHEBHOHN >XM3HHU. Pa3BuTue y oOydaromuxcsi HayqHBIX
NpPEJCTaBICHUA O MPOUCXOXKICHUM M CYHUIHOCTH anreOpanyeckux abcTpakuui,
croco0e OTpaKeHHs] MaTEMAaTUYECKOM HAYKOW SIBIEHUH M MPOLIECCOB B MPUPOJIE U
o0IIecTBe, POJM MaTEMaTHYECKOTO0 MOJEITUPOBAaHWS B HAYYHOM IIO3HAHWUU U B
IPAaKTHKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAyecTB
MBILUICHUSI, HEOOXOAUMBIX JUIsl afjalTallid B COBPEMEHHOM IIU(PPOBOM OOILECTBE.
N3yyenue anreOpbl oOecrieyrBaeT pa3BUTHE YMEHHs HAOII0JaTh, CPABHHUBATH,
HaXOAWTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATh CBOW JEWUCTBUS W BBHIBOJIBI, (HOPMYIHPOBATH
yrBepxkaAeHus. OCBOeHHE Kypca aiareOpbl 00ecrneuynBaeT pa3BUTHE JOTHYECKOTO
MBILUICHUST OOYYalOUIMXCA: OHU HUCHOJB3YIOT JCAYKTUBHbIE M WHAYKTHUBHBIC
paccyxaeHus, 000OIIeHHe W KOHKpPETU3alMio, abCTparupoBaHUE WU AHAJIOTHIO.
OOydenne anrebpe mpennoyiaraeT 3HAYUTENbHBIM O0BEM CaMOCTOSTENBHOM



NEATEIIBHOCTH  00YyYaroIIMXCs, IMOITOMY CaMOCTOSITEIbHOE pEIIeHHE 3ajad
SIBIISIETCS pean3alueil e TeTbHOCTHOTO MPUHIINIIA O0YUEHHUS.

B crpykrype mnporpammbl yueOHOro Kkypca «AinreOpa» uisi OCHOBHOI'O
o0miero o0pa3oBaHNus OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOINYECKUE
auHuKM: «Yucna v BBIYUCICHUSY, «ANre0OpandyecKue BBIPAKEHUS», «YpPABHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxzaas W3 3THX COJAEpKATEIbHO-METOIMYECKHUX
JIMHUM pa3BUBAETCS HA NPOTSKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJACICTBYs C
OpyTMMH €ro JuHUsIMH. B Xozme u3ydeHuss ydeOHOro kypca oOydaromumcs
IPUXOJIUTCS JIOTUYECKH PACCYKJIaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMMmy y4eOHOro kypca «AJredOpa» BKIHOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEICTAaBIECHHbIE BO BCEX OCHOBHBIX pa3jeliax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOLINE OBJIAJICHUIO O0yYarOIIUMUCS
OCHOB  YHUBEpPCAJIBHOIO MaTemaTHdeckoro s3pika. CopnepkarenpHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4YeOHOro Kypca «Aaredpa» sBISETCA €ro
WHTETPUPOBAHHBIN XapAKTED.

Conepxxanne nuHuUM «Yuciaa W BBIUMCICHUS» CIY)KUT OCHOBOM IS
JATbHEHIIEro U3y4eHHs MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Y OOYyYarOLIUXCS
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJB30BATHCS AITOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO PAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl IOBCEIHEBHOM
XKU3HU. Pa3BuTHE MOHATHUA O YMCIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs
CBA3aHO C PALMOHAJBHBIMU W HPPALMOHAIBHBIMU YHUCIaMH, (HOPMHUPOBAHUEM
MPEACTABICHUN O JEHUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHHUS YHCIIOBOU
JUHUHA OTHECEHO K CpeTHEMY 0011ieMy 00pa30BaHHUIo.

CopepxxaHue IByX anreOpanyeckux JIMHUN — « AJreOpanyeckre BhIpaKeHUs
U «YpaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHMIO Y OOYUAIOIIUXCS
MaTEMaTUYEeCKOro amnmnapara, HeOOXOJUMOTO [JIsl pEelIeHHUs 3aJad MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHUsi y4eOHBI Marepuan TPYHIUPYETCS BOKPYT
paloHaIbHBIX BbhIpaKeHUH. AnreOpa 1EMOHCTPUPYET 3HAUEHHWE MAaTEeMaTUKHU Kak
A3bIKa JUISI TIOCTPOEHHUS MAaTEMaTUYeCKMX MOJENE, OMUCAHMUS NPOLECCOB U
ABJICHMA peanbHOrOo MHpa. B 3amaum  oOydyeHuss anreOpe BXOAST TaKke
JanbHeilee pa3BUTHE AJITOPUTMHYECKOTO  MBILUIEHHS, HEO0XOOUMOro, B
YaCTHOCTH, Ui OCBOEHHUS Kypca HHPOPMATHUKH, U OBJIAJICHHE HaBbIKaMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeobpazoBanue cuMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs1, CHOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanne GyHKIIMOHAIBHO-TpaUUECKO TMHUM HAlleJIEHO Ha MOJyuYeHue
OOy4YaroIIMMUCS 3HAHUW O (PYHKIMSAX KaKk BaKHEHIIEH MaTeMaTH4eCKOW MOoenu
JUTSl ONTMCAHUS U MCCIIEOBAaHUSI pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUI B MPUPOJIE
u oOmiectBe. M3ydyeHne marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYyUYaOLIUXCS



YMEHHsI UCTIOJIb30BaTh PA3IMYHBIC BHIPA3UTEIIbHBIC CPECTBA S3bIKa MATEMATHUKU —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIag B (HopMHpOBaHHE
IPE/ICTAaBICHUIA O POJIM MAaTEeMATUKH B PA3BUTUN [IUBUIM3AIMH U KYJIbTYPBHI.
CornacHo yuebHOMy IutaHy B /-9 kjaccax wu3ydaeTcsi y4eOHBIM Kypc
«Anre0Opa», KOTOPBIM BKIIOYAET CJICIYIOIINE OCHOBHBIC DPAa3/eibl COICPKAHUS:
«Yucna W BBIUMCICHHS», «ANTeOpanuecKkue BBIPAKEHUSN», «YPaBHCHHA W
HEPaBEHCTBA», « DYHKIIHI.
Ha uzyuenue yueOHOro Kypca «Anredpa» orsoautcsa 306 yacoB: B 7 kiacce
— 102 yaca (3 gaca B Henemwo), B 8 kinacce — 102 yaca (3 yaca B Hejaeno), B 9
kiacce — 102 yaca (3 yaca B He/ieIiO).
Cpoxk peanuzanuu: 01.09.2023-31.05.2026rT.

['eomeTpuss Kak OJMH M3 OCHOBHBIX pa3/eliOB IIKOJIBHOW MAaTeMaTHKH,
MMEIOIINIA CBOEW LEThI0 00ECHEUYUTh M3yYEHHUE CBOWCTB M pa3MepoB (uryp, mx
OTHOUIEHMI M B3aMHOE pACIIOJIOKEHHE, OINHMPAETCi Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JINHUIO. L[€eHHOCTh M3y4eHUs r€OMETPUHM Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYarOUIUMICS YUYUTCS MPOBOAUTH
JTIOKa3aTeJIbHbIE PacCyKJICHUsI, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHHUs, TOKa3bIBaTh
VCTUHHBIE YTBEPKIACHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJMTH
pacCyXJeHHsd «OT TPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

BTopoii mnenpr0 M3y4eHHs] TEOMETPHUM SBISETCS MCIOJIB30BAHUE €€ Kak
WHCTPYMEHTA TPHU PEIICHUH KaK MaTeMaTHMYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTpEUAIOLUXCcs B peaqbHOM ku3HU. OOyyarolmuics ODKEH HayYUThCs
OIpPENETUTh T€OMETPUUECKYIO0 (UTYpy, ONHUCATh CIOBaMH JaHHBIA 4epTEX WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIBHOTO y4acTKa, pacCUUTaTh HEOOXOIMMYIO JUIUHY
ONTOBOJIOKOHHOTO KabOeysi uiau Tpedyemble pa3Mmepbl rapaxka s aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpPasi, BBIUMCIUTENbHAS JIMHUS B U3YYEHUU T'€OMETPHUHU.
[Tpu pemenuu 3agady MPaKTUYECKOTO XapakTepa OOydaroIIMNCS YYUTCS CTPOMUTH
MaT€MaTUYeCKHUE MOJEIM  PpEAJbHBIX JKU3HEHHBIX CHUTyalWl, IPOBOAMTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIibTara.

KpaiiHe BaxxHO NOAYEPKUBATH CBSI3U TE€OMETPUM C JPYTUMH Y4E€OHBIMU
peIMEeTaMH, MOTUBUPOBATH UCIOJIb30BATh ONPEIECICHHS] T€OMETPUUECKUX (PUTyp
U TIOHATUH, IEMOHCTPUPOBATHh MPUMEHEHHE MOJYyYEHHBIX YMEHUH B (U3HUKE U
TeXHMKE. OTH CBs3W Haubojee sApKO BUIAHBI B TeMax «BekTops,
«Tpuronomerpuueckue cooTHoumeHuss», «Merton xkoopauHar» u «Teopema
[Tucdaropay.

VYyebnslii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE Ppa3/eiibl
comepxkanusi: «['eomerpuueckne Qurypsl M HUX CBOMCTBa», «lM3mepenue
F€OMETPUYECKUX BEIMYUH», «JleKapTOBbl KOOpPAMHATBI HA IUIOCKOCTH»,
«BexkTopb», «JIBuxeHus miockoctny, «IIpeodpazoBanus mogo0us».



Ha usydenne yueOHoro kypca «I'eomeTtpus» orBoautcst 204 gaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hezenwo), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

B coBpemernHOM 1TMpOBOM MUPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKHU 3PEHUS MPAKTUYCCKUX MPUIOKCHHM, TaK
U UX poJii B 00pa3oBaHUHU, HEOOXOJIMMOM KaXKJoMy 4esoBeKky. Bo3pacraer uucio
npodeccuil, mpyu OBIAJCHUH KOTOPHIMHU TpelyeTcst Xxopoias 6a3oBasi MOJAroTOBKA
B 00JIaCTU BEpOSITHOCTM M CTATUCTUKHM, Takas TMOATOTOBKAa Ba)KHA JUIs
MIPOIOJDKEHUS 00pa30BaHUs U IJIs1 YCTICITHON IPO(hEeCCHOHATBLHON Kaphephl.

Kax b1t 4eioBek MOCTOSTHHO MPUHUMAET PEIIEHUST Ha OCHOBE UMEIOIITUXCS Y
HEro JaHHbIX. A 1Ji1 000CHOBAaHHOTO MPUHATUS PEIICHUS B YCIOBUAX HEIOCTaTKa
WU U30BITKAa UH(POPMAITUH HEOOXOJIUMO B TOM YHCIIE XOPOIIO c(hopMUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUIECKOE MBIIIIICHHE.

NMeHHO T03TOMy OCTpO BCTajla HEOoOXOAUMOCTh c(opMuUpOBaTh Yy
oOy4Jarormuxcs (PyHKIIMOHATBHYIO TPAMOTHOCTb, BKITFOUAIOIIYIO B CE0sl B KA4eCTBE
HEOTHEMJICMON  COCTABJIAIONIEH  yMEHHE  BOCHPHHHMATh ¥ KPUTHYCCKH
aHAIM3UPOBaTh MH(OPMAIUIO, TPEICTABICHHYIO B Pa3IMYHbIX (hOpMaxX, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTUX pealbHBIX TPOLECCOB M 3aBUCUMOCTEH,
MIPOU3BOINTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMHU MPHHIMIIAMHU cOOpa, aHAIH3a U
MPE/ICTABIICHUS JIAHHBIX W3 Pa3IMYHBIX cep *KU3HM 00IIecTBa M roCyJIapcTBa
npuoOIaeT oOydJarmmMxcs K OOIIeCTBEHHbIM HHTEepecaM. M3yueHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHu3alliu mnepedopa u mojcyéra yucia
BapUaHTOB, B TOM YHMCJI€ B MPUKJIAIHBIX 3a7a9aX. 3HAKOMCTBO C OCHOBAMHU TEOPUHU
rpadoB co31aET MaTeMaTUUYECKU QyHAAMEHT 1711 POPMUPOBAHUSI KOMIIETCHIINI B
oO0nacTu MHPOPMATUKU U U(DPOBBIX TexHoJoTUi. [Ipu U3yueHun CTAaTUCTUKUA U
BEPOSITHOCTH OOOTAIIAIOTCS TPEACTABJICHUS OOYYalolUXCsi O COBPEMEHHOM
KapTHHE MHpa W METOJaX ero HccleoBaHUs, (HOPMHUPYETCS MOHUMAHUE POJIU
CTaTUCTUKN KaK UCTOYHUKA COIMAIEHO 3HAUMMOW HH(POPMAIIMH M 3aKJIaIBIBAOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIICHHS.

B cooTBeTcTBUM ¢ JaHHBIMHM TMEISAMH B CTPYKTYpE MPOTPaMMBI Y4eOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 00pa30BaHMS BbIICICHBI
CIIeyIONIUE CojepKaTeIbHO-MeToaudeckue nuHun: «lIpencraBneHue MaHHBIX |
omucatelibHas CTAaTUCTUKa», «BeposTHOCTHY, «DIIeMEHThl KOMOWHATOPUKN,
«BBenenue B Teoputo rpadoBy.

Conepxanne nuaNK «lIpencraBiieHne JaHHBIX U ONMKCATEIIbHAS CTATUCTUKA
CIIY’KUT OCHOBOW Jisi (DOPMHPOBAHUS HABBIKOB PabOThI ¢ HWH(pOpPMAIMEH: OT
YTEHUS] W WHTepHperanuu WHOOpMAIMKU, TPEACTABICHHOW B TaOnIuIax, Ha



auarpaMMmax W rpadukax, 10 cOopa, NpEACTaBICHUS W aHaIM3a JaHHBIX C
WCIIOJb30BAaHUEM CTATUCTHYECKUX XAPAKTEPUCTUK CPETHUX M PACCEUBAHMSL.
PaGotas ¢ maHHBIMU, OOydYarOIIMECs ydaTCs CUUTHIBATH M HHTEPIPETUPOBATH
JIaHHbBIC, BBIJBUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEUIINE THUIOTE3HI,
Pa3MBIIUIATh HaJl (paKTOpamH, BBI3BIBAIOIIMMH HW3MEHUYMBOCTb, U OLIEHUBATh UX
BIIUSIHHE HA pPacCMaTpUBAEMbI€ BEJIMUYMHBI U MPOIIECCHI.

NHTynTUBHOE TpeACTaBiICHUE O CIy4yalHOM M3MEHYMBOCTH, UCCIIEIOBAHHE
3aKOHOMEPHOCTEH M TEHACHIMN CTAaHOBUTCS MOTHBUPYIOIIEH OCHOBOM IS
U3YUYEHUS] TEOPUU BEPOSTHOCTEH. bonbloe 3HaUeHUE HMMEIOT MPAKTUYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEISIMHU.

[loHsiTue BEpPOSTHOCTH BBOAMUTCS KAaK Mepa MpaBIONOA00Us CIy4ailHOTrO
coObitusi. Ilpm wu3ydeHun ydeOHOro Kypca OOydYarolmuecs 3HAKOMSTCS C
MNPOCTEHIIMMUA ~ METOJAMHU  BBIUMCICHHUS  BEPOATHOCTEM B CIIy4aWHBIX
AKCIIEPUMEHTAX c PAaBHOBO3MOXHBIMU 3JIEMEHTapPHBIMU HCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIMMU CTaBUTh U peliaTh 0ojiee CIOKHBIC
3amayu. B ydeOHbIN Kypc BXOJSAT HayajdbHBIC MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISICTCSI 3HAKOMCTBO OOYYaIOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMH OTIEpAIlUsSIMHM HaJl MHOKECTBAMH, PACCMATPUBAIOTCS
NpUMEpbl IPUMEHEHUS Uil PELICHUs 3a/lad, a Tak)Ke HMCIOJIb30BaHUSI B JIPYTUX
MaTEeMaTUYECKHUX KypcaX U yueOHBIX MpeaMeTax.

B 7-9 kmaccax uzydaercs yueOHbId Kypc «BepoATHOCTh M CTaTHCTHKa», B
KOTOpBIM  BxomaT pazgensl: «lIpencraBieHue JaHHBIX M ONUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DIEeMEHThl KOMOMHATOpUKW», «BBenenune B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BepostHOCTh U cTaTUCTHKay oTBOAUTCS 102
gaca: B 7 kimacce — 34 4gaca (1 gac B Hemento), B 8 kimacce — 34 gaca (1 gac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Heeio).



COJEPXAHUE OBYYEHUA
AJI'EBPA

7 KJIACC

Yuciia M BBIYUCICHUSA

Jlpobu OOBIKHOBEHHBIE M JECSITUYHBIC, MEPEX0] OT OJHON (OPMBI 3aMucu
npobeit k gpyroi. IloHsiTHE palMOHAIBHOTO 4YHMCIA, 3alKCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHANBHBIX  4YMCEN. ApUPMETHUECKHE JEUCTBUA C
palMoOHANBHBIMU YnciIaMu. PelleHne 3a1a4 U3 peajsbHOM IPAKTUKW HA 4YacTH, HA
Jpo0Hu.

CreneHb ¢ HaTypaJdbHBIM TIOKa3aTeJIeM: OIpenaeieHue, mpeoOpazoBaHue
BBIPKEHUII HA OCHOBE OIPEAEIICHHUs, 3alUCh 00IbIINX YKcel. [IponeHTsl, 3anuch
IPOLEHTOB B BUJE ApoOH U IpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33]la4M Ha
IIPOLICHTBI, PELLICHHUE 3a1a4 U3 PEaJIbHOU IIPAKTUKH.

IIpuMmeHeHne NPU3HAKOB  JIEIUMMOCTH, PA3jloKEHHE Ha  MHOXUTEIU
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCHMMOCTH, B TOM 4ucle T@psMas W oOpaTHas
IIPOIIOPLMOHAIBHOCTH.

AJiredpanyecKue BbIPaKEHUS

IlepemeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUS C MEPEMEHHOM. JlomycThMble
3HA4YECHUS NepeMeHHbIX. [IpencTaBnenne 3aBUCUMOCTH MEXY BEIUUMHAMU B BUJIE
¢dopmyibl. Beruucnenus no popmynam. [IpeoOpazoBaHre OyKBEeHHBIX BbIpaKEHUH,
TOKJECTBEHHO paBHBIE BBIPAKEHUS, NpaBWa MpPeoOpa3oBaHUSI CyMM U
IPOM3BENICHUH, paBUiIa PaCKPbITUS CKOOOK M MPUBEIEHUS MOIOOHBIX ClIaraeMblx.

CBOICTBA CTENEHHU C HATYPAJIbHBIM MIOKA3aTEIIEM.

OpnHounensl 1 MHOrowIeHbl. Crenenb MHOrowieHa. CloXeHue, BBIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMysbl COKPAIIEHHOTO YMHOXEHUS: KBaJapaT
CyMMBbl W KBagpaT paszHocth. Dopmyiia pasHOCTH KBagpaToB. PasnoxkeHwue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHUS U HEPABECHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YUCIO KOPHEHW JIMHEUHOTO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHeHUH. CocTaBleHHE YpABHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiliHOe ypaBHEHHE C ABYMs MEPEMEHHbIMU U ero rpagpuk. Cucrema AByx
JMHEMHBIX YpaBHEHUW C JBYMsS II€PEMEHHBIMU. PelieHue cucreM ypaBHEHUU
Croco0OM MOACTaHOBKU. IIpumepbl peleHrs TEKCTOBBIX 3aJad C MOMOUIBIO
CUCTEM YPaBHEHUM.



DyHKUNH

Koopaunara Touku Ha npsiMoi. UucnoBble MPOMEKYTKH. PaccTostHue Mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IPSIMOMA.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Abcuucca U opAuHaTa
TOYKHU Ha KOOPAWHATHON IIOCKOCTH. [Iprmepsl rpadukoB, 3a1aHHBIX (HOpMYyIaMHu.
Urenue rpadukoB peanbHbiX 3aBucumocteil. Ilonsatue Qyuknuu. I'paduk
dbynkuuu. CoiictBa Qynkiuit. Jluneitnas dyukuus, e€ rpadux. I'padux Gynkmm
y = [X|. I'paduyeckoe pelieHre JIMHEHHBIX YpPaBHEHHUW M CHUCTEM JIMHEHMHBIX
YpaBHEHUM.

8 KJIACC

Yuciia v BBIYUCICHUS

KBagparueiii kopeHb u3 uyucna. [loHstne 00 HppanMOHAIBHOM YHCIIE.
JlecaTnuHble TPUOIMAKEHUST UPPAlMOHANIBHBIX yncen. CBOMCTBA apUPMETHUECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPe0Opa30BaHUIO YHCIOBBIX BHIPAKECHUI
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb ¢ LENIbIM MToKa3aTeneM 1 €€ cBorcTBa. CTaHIapTHAs 3alUCh YUCTA.

AJiredpanyecKue BbIPaKeHHUS

KBampaTHbiii  TpEéXuieH, pa3loKeHUE KBAAPaTHOrO  TpEXUJEHAa  Ha
MHOKHUTEH.

Anrebpandeckas J1podb. OCHOBHOE CBOMCTBO ajireOpandyeckoi JIpoOu.
CrnoxxeHue, BbIUWTAHUE, YMHOXEHHUE, JEJeHUE anreOpanyeckux JpoOei.
ParnmonanpHble BEIpaKE€HUS M UX MpeoOpa3zoBaHUeE.

YpaBHeHUS U HEPABECHCTBA

KBagpatHoe ypaBHeHue, @opMylna KOpPHEHl KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienne ypaBHEHMM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

I'padrueckas nHTEpOpeTalMsl YPABHEHUI C JBYMSI IEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPABHEHHMU C JAByMs NepeMeHHbIMU. [IpuMepsl pemeHus Ccucrem
HEJIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a4 aNre0panyecKuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJTHOW NMEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIUU

[lonstne ¢ynknuu. OOnacTh ONpeneneHUs] W MHOXKECTBO 3HAYEHHM
dbynakun. CriocoOb! 3a1anust PyHKITUH.

I'padux pynkuu. YUrenne cBoiicTB PpyHkiuu mno e€ rpaduky. [Ipumepnr
rpadukoB GYHKINMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.



OYHKIIMY, OMHCHIBAOIINE TMPSMYI0O W OOpaTHYI TMPOMOPIIMOHATLHBIC
3aBHCHMOCTH, HX rpadukn. OyHkimn Y = X2, Y = X3, y = \x, y=|x|. I'paduaeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUI.

9 KJIACC

Yucaa v BbIYUCTICHUSA

PannonanpHbie yuciaa, UppalMOHAIbHBIE YKCIa, KOHEUHbIE U OECKOHEUYHbBIC
JeCATUYHBIE ApoOr. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIEC JECATUYHbIC ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE [IEHCTBUTENBHBIX 4YHCEN, apuMmeTuyecKkue MACUCTBHS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA, UIUTEIBHOCTh IPOLECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxE€HHOE 3HaAUECHUE BEIMYUHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunelinoe ypaBHeHue. PemieHue ypaBHEHMM, CBOISAIIMXCS K JIMHECUHBIM.

KBangpaTHoe ypaBHeHue. Penienre ypaBHEHUM, CBOASAIINXCS K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl pelieHns ypaBHEHUN TPETbEH U YETBEPTOM
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PeleHne TEeKCTOBBIX 3ajad
aNredpandyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs MepeMeHHbIMU U ero rpaduk. Pemienue cucrem ABYX
JIMHEWHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMU. PenieHne cuCTeM IByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpOH creneHu. I'paduueckas
UHTEpIIPETalNs CUCTEMBI YPAaBHEHUHN C IBYMsI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a/1a4 ajireOpandeckuM CIiocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HeEpaBEHCTBA.
['padrueckass wHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagpatnunas ¢ynkius, e€ rpaduk u coiictBa. [lapabomna, KoopauHaTHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipadukn Gpynxumit: y = kx, y = kx + b, y =k/x, y = x3, y = Vx, y = |x| 1 ux
CBONCTBA.



YucioBblie M0C/1e10BATEILHOCTH U IIPOTPECCHH

[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCIEA0BATEIBHOCTH
peKkyppeHTHO popMyoit u hopmysol N-To wieHa.

Apudmernueckas u reoMmeTpuueckas mporpeccuu. dopmynsl N-ro wieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N3obpakeHne YneHOB apu(dMETHYECKOW W TEOMETPUYECKON Iporpeccuid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U 3KCHOHEHUMAIBHBIA POCT.
CI1oHbIE NPOLICHTBHI.

I'EOMETPUA
7 KIIACC

HavaneHble noHsaTua reomeTpuu. Touka, npsmasi, OTpe30K, Jyd. Yroi. Buasl
yrioB. BeprukanbHele U cMexHBIE YIUIBL. buccekrpuca yria. Jlomanasd,
MHOTOYroJIbHUK. [[apainenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpPHHU.
[IpuMepbl CUMMETPHH B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOECHHUS C IMOMONIBIO LIMPKYJA W JIMHEMKH. TpeyrojapHUK.
Bricora, MmeauaHna, OuccekTpurca, uX CBOMCTBA.

PaBHOOenpeHHBIE W PaBHOCTOPOHHWI  TpeyroibHHKU. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa W TpPHU3HAKK PABHOOEAPEHHOro TpeyroiabHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa M MPU3HAKU MApaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYTOJIbHHKA.
Bueninue yrisl TpeyroJbHHUKA.

[IpsmMoyrosbHbI  TpeyrodbHUK. (CBOMCTBO MEIUMAHbl MIPSMOYTOJIBHOIO
TPEYroJIbHAKA,  MPOBEAEHHOM K  TunoreHy3e. Ilpu3sHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopemMa O OOoJblIeM yrie W OOoJblIeld CTOPOHE TPEYroJbHHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomerprueckoe MecTo TOueKk. buccekTpuca yriia ©  CEpeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopJa M JHAMETpP, HUX CBoOHcTBa. B3anmHoe
PacIoNOKEHUE OKPYKHOCTU M mpsiMon. KacarenbHas U ceKymas K OKpYKHOCTH.
OKpyXHOCTb, BIMCaHHAas B Yroj. BrnrcaHnHas © ONHCaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.



8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE
ClIlydan TapajijIeiorpaMMOB (MIPSMOYTOJIBHUK, POMO, KBaapaT), MX TMPU3HAKH |
cBoicTBa. Tpamernus, paBHOOOKash Tpamenusi, €€ CBOWCTBAa M IPU3HAKHU.
[IpsiMoyroJibHAs Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeopeMa O IPOMOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroJIbHUKA U Tpaneuu. LIeHTp Macc TpeyroJibHHKA.

[Tonqobue TpeyrosbHUKOB, Ko3(pdunmeHT noaodus. I[Ipusnakum mnomoOus
TpeyroJibHUKOB. [IpruMeHeHne noqo0ust mpu peleHny NpakTUYeCKuX 3a/1ay.

CpoiicTBa momazaeil reomerpuueckux ¢uryp. Dopmynbl ans MIIOMAAH
TpPEYroJibHUKa, Napajienorpamma, pomMba u Tpaneuuu. OTHOIIEHHE IUIONIaAeH
NoI00HBIX (UTyYp.

Beruucnenue miomaaeil TpeyrojJbHUKOB U MHOIOYTOJIBHUKOB Ha KJIETYaTOW
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOrO YIJIa IPSIMOYI'OJIBHOIO TPEyTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuronoMmerpuueckue G(yHKIAA
yrioB B 30, 45 n 60°.

BrnucanHbple M LEHTPAJIBHBIE YTIJbL, YroJl MEXIy KacaTelIbHOHM W XOpIOM.
Yriel  Mexay XoplaMH M CEeKyllMMM. BrnucaHHele W ONHCaHHBIE
YEeThIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue AByX OKpyxkHocTter. Kacanwme
OKpykHOCTel. OOI11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc ymioB or O pmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOPMYIIbI TPUBEACHHUSI.

Pemenne tpeyronpHUKOB. TeopemMa KOCHHYCOB W TeOpeMa CHHYCOB.
Pemenne mpakTUYecKMX 3alad C WCIOJb30BAHUEM TEOPEMBbI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[TpeobpazoBanme mogodus. [Togodre cOOTBETCTBEHHBIX 3JICMEHTOB.

TeopemMa o0 mTpOW3BEACHUH OTPE3KOB XOPI, TEOPEMBbI O TPOU3BEIACHUU
OTPE3KOB CEKYIINX, TeOpeMa O KBaJApaTe KacaTeIbHOM.

Bektop, anmmHa  (MOAYyNb)  BEKTOpa, COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIIOJNIOKHO  HAMpPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OTEPAIMKM HaJ BEKTOpaMH. PasiiokeHHe BEKTOpa MO JABYM



HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKajasipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIMH U YIJIOB.

JlekapTOBbI KOOPAMHATHI HA IUIOCKOCTH. Y PABHEHUS MPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, IEPECECUCHUE OKPYKHOCTEH U MPSIMBbIX. METO KOOPJIMHAT U €TI0
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYroJIbHUKM. [lnmuHa OKpyxkHOCTH. ['pagycHas wu
paguaHHas Mepa yIya, BBIYMCICHHE IUIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI TUIOCKOCTM M BHYTPEHHUE CUMMETpuM (Guryp (dJaeMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.

BEPOATHOCTb UCTATUCTHUKA
7 KIIACC

[IpeacTaBnenue AaHHBIX B BHJIE€ TAOJIMI], AMarpamm, rpadukoB. 3anojHeHUe
Ta0JIUIl, YTEHHWE U TOCTPOCHUE auarpaMMm (CTOJOMKOBBIX (CTOMOYATHIX) W
KpYToBbIX). UTeHne rpauKoB peajbHbIX MpoleccoB. M3pneuenue nnpopmaium u3
JarpaMM M TaOJIHIL, UCTIONb30BaHNUE U UHTEPIPETALNS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpelHEE apH(PpMETHYECKOEe, MEIuaHa, pa3max,
HamOoJblIee M HAMMEHbIIEe 3HA4YeHHs HaOoOpa YUCIOBBIX AaHHBIX. [IpuMepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBIH KCIIEpUMEHT (OMBIT) W Ciiy4yaiiHoe coObiTHe. BeposiTHOCTH U
yacToTa. Poib MaoBEpOSITHRIX U MPAKTUYECKU TOCTOBEPHBIX COOBITHI B IPUPOJIE
U B oO1ecTse. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pedpo. Crenenb BepmmHbl. Yucino pédep M cymMmapHas
creneHb BepiuH. [IpencraBnenue o cBsizHocTu Trpada. Llenmn u mukmsl. [yt B
rpadax. O6xon rpada (ditnepoB myth). [IpencraBnenue o6 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KJIACC

[IpencraBiieHre JaHHBIX B BUJI€ TAOJIHIL, JUarpamm, rpa)ukoB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBa, MOJMHOXKecTBo. Omnepauuu Haa
MHOXKECTBaMU: OObEIMHEHUE, TMepeceuceHue, aomnoHeHue. CBOWCTBA Omepaiuii
HaJl MHOXECTBAMH: TEPEMECTUTEIBHOE, COYETATENIbHOE, PacCIpeIeIUTEIbHOE,
BKUIIOUCHUS. Vcmonb3oBanue rpadUyecKoro TMPEACTABICHUS MHOMXKECTB JUIS
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBIICHUM, ITPU PELICHUH 33/1a4.

N3mepenune paccenBaHusi JaHHBIX. J(MCniepcHs U CTaHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. J{lnarpamMma paccerBaHusl.



OnemeHTapHble COOBITHA ciiy4aiiHOro omeita. CioyyaiiHble COOBITHS.
BepositHoctit  coObiTuii.  OmBITBI  C  PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMH
coOprTusiMu. Ciydaitabiii BbIOOp. CBSA3h MEXKAY MAJOBEPOATHBIMH U TMPAKTHUECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JAEpEBBbEB: E€IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BHCSYEH BEpUIMHBI, CBSA3b MEXIY YHCIOM BEPIIMH U 4ducioMm peédep. IlpaBuio
yYMHOX€eHHUs. Penienue 3a1a4 ¢ momMoupto rpados.

[IpotuBononoxHele coObiTusA. Juarpamma Oitepa. OObeauHEHHE U
nepeceyeHre coObiTui. HecoBmecTHble  coObiTus. DopMmyna  CIOKEHUS
BEPOSATHOCTEU. YCIIOBHAas BepOATHOCTb. [IpaBuno ymuHoxenus. HesaBucumele
coObrTus. IlpencraBnenue skcrepuMeHTa B BHJE JepeBa. PemieHue 3agady Ha
HaX0XJIEHUE BEPOATHOCTEW C IOMOUIbIO JI€peBa CIY4alHOTO JKCIEPHUMEHTA,
nurarpamm Jitiepa.

9 KUIIACC

[IpencraBienne JaHHBIX B BUJE TaOuuil, JAuarpamM, TIpaduKoB,
UHTEpIIpeTanus JaHHbIX. YTeHHE U MOCTPOEHUE TaOIUI, AUarpaMm, rpadukoB 1o
pEaAIbHBIM JAHHBIM.

[lepectanoBku u (akropuan. CodyeTanust U 4UCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemenue 3a1ay ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CilydailHblii BBIOOP TOYKM M3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

Ucnbiranne. Yenex n Heynaya. Ceprs HCHBITAHUMM O IIEPBOrO yCIEXa.
Cepust ucnbiTanuii beprymum. BepostHocTH cOOBITHII B CEpUU  UCIIBITAHUMN
bepnyim.

CnydaiiHasg BeJIMYMHA W PACIPENIENIEHUE BEPOATHOCTEH. MaTeMaThudeckoe
oxugaHue U gucnepcus. l[lpumepbl MareMaTM4ecKOro OXUIAHHUS — Kak
TEOPETUYECKOTO CPEIHETO 3HAYCHHS BEIUYMHBI. MaTeMaThyecKoe OXWIAHUE U
JUACTIEPCUS  CIIyYaWHOW BEJIWYMHBI «YHUCJIO YCHEXOB B CEPUM HCIBITAHUU
bepnaymnmy.

[TonsiTue o 3akoHe OonbIIMX uKces. M3mMepeHre BEpOSITHOCTENH C MOMOUIBIO
yacToT. Ponb 1 3HaUeHHe 3aK0Ha OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMbBI
YYEBHOT'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTPaMMbl Y4EOHOTO Kypca
«Anre0Opay» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHME:

NpPOSIBJICHUEM HHTEpeca K IMPONUIOMY H  HACTOSIIEMY POCCHUHCKOH
MAaTE€MAaTUKH, IIEHHOCTHBIM  OTHOLICHHMEM K  JOCTHIXKCHHUSM  POCCHUHCKUX
MAaTEMATHUKOB M POCCHUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCHOJIb30BAHUIO ITUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa;KIaHCKoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBHITTOJTHEHHIO OO0S3aHHOCTEH IrpakgaHWHA U peau3alliu ero
npaB, TMPEJICTABICHUEM O MaTEeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBIICHUM, MPONEAYP T'PaKIaHCKOIro 00IIecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKJICHHIO dTHYCCKUX MPOOJIeM, CBI3aHHBIX
C NPAKTUYECKUM IPUMECHEHHEM JOCTHKCHUM HAyKHh, OCO3HAaHMEM BaXHOCTH
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICATEIHOCTH YYEHOTO;

3) Tpy/i0BOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTHE€ B PENICHUM NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HAIPABIICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
o0Opa30oBaHus HAa MPOTSHKEHUM BCEH KU3HU JUISl YCIEIHOW MpodeccroHanbHOU
JEATeIbHOCTH U Pa3BUTHUEM HEOOXOJIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHAUBUIYATIHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K  OMOITMOHAIBHOMY M ACTETHYCCKOMY  BOCIPHUSITHIO
MaTeMaTUYECKNX OOBEKTOB, 3a/iay, PEIICHUM, PACCYXXIICHHM, YMEHUIO BUJIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUS:

OpPUEHTALIMEXd B JECITEIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOlllecTBa, MOHMMAHUEM MaTEeMaTUYEeCKOM HaykKu Kak cdepbl YeI0BEYECKOU
JESITEIbHOCTH, 3TANlOB €€ Pa3BUTHUS W 3HAYUMOCTH JJI PAa3BUTHUS LUBUJIM3AINH,
OBJIQJICHUEM SI3IKOM MATEMAaTHKW U MATEMATUYECKOW KYJBbTYPOU KAK CPEACTBOM
MO3HAHUS MUpPA, OBJIAJCHUEM MPOCTCUIIIMMH HaBBIKAMU HCCIEA0BATEIbCKOM
JIEATCIbHOCTH,



6) ¢uznyeckoe BocnuTaHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIATONOIYYHA

TOTOBHOCTBIO TMPUMEHATh MAaTE€MaTUYECKHE 3HaHUS B HMHTEPECax CBOETO
300pOBBS, BEIEHUSA  3700poBoro  oOpasa JKM3HM  (340pPOBOE  IIMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATUH U OTHbIXa, perysipHas (Qusnueckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HABbIKA pPEQIIEKCHM, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUW JUIsl pelIeHUs 3a]1a4y
B 00JIACTU COXPAHHOCTH OKpY)KarOUIEHd Cpelbl, IJAHUPOBaHUS IOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEJICTBUN MJIsl OKPY)KaIOIIEH Cpelbl, OCO3HAHUEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0OJIeM U MyTeH X PELeHUS;

8) apanTanusi K M3MEHSIIOIUMCH YCJIOBHSIM COIHMAJILHOI H NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIIOBHUSX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH YE€pe3 MPAKTHUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYrUX JIOJEH, NpHOOpEeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHU, B TOM YHCIE
(bopMyIMpOBaTh UACH, OHATHS, THIIOTE3bI 00 0OBEKTaX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUA H
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbBI30B, TpEOYIOLIUN KOHTPMEpP, KOPPEKTUPOBAThH
NpPUHUMAEMbIe pelieHus U JeHCTBUS, (HOPMYIUPOBATh U OLICHMBATH PHUCKU H
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC YUeOHbIE AeiiCTBUS

ba3oBble jornueckune geiicTBUs:

e BBIABISITh M XapaKTEPU30BATh CYMICCTBCHHBIC MTPU3HAKK MATEMATHICCKUX
OOBEKTOB, TOHATHN, OTHOIICHWW MEXIy MOHATHUSAMHU, (opMyTupoBaTh
OTIpEJICTICHNs] ~ TOHATUN, YCTAHABIMBATH  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBAaHUS [JIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QOpMyIHpPOBaTH U  MPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPUIATEIbHBIC, CIUHUYHBIC, YAaCTHBIE W OOIIHe,
YCIIOBHBIC;



BBISIBJIAT ~ MaTeMaTHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeurss B (akTax, JaHHBIX, HAOMIONEHUAX U YTBEPKICHHSIX,
npemyiaraTh ~ KpUTEPUH Ui BBIBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKHU, JIEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUH (IIpSMbIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITENILHO HECJIOXHBIE JOKA3aTeIhCTBA
MaTeMaTH4ecKnx (haKTOB, BBICTPAWBATh AaPTyMEHTAIUIO, TPHBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaATh CMOCOO perieHus y4dyeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpATh HamOoJiee NOAXONAIMUNA C YYETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble nccieaoBarebCKHe 1eCTBUA.

WCITOJI30BaTh BOMPOCHI KaK HMCCIEAOBATEIIbCKUN WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUYHE, MPOOIIEMY,
CaMOCTOATENIbHO YCTaHABJIMBATH HMCKOMOE M JIaHHOEe, (HOPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CaMOCTOSATEIHLHO COCTABJICHHOMY IUIAaHY HECIOXHBIN
DKCIIEPUMEHT,  HEOOJIbIIIOE  HCCIEJOBAaHWUE IO  YCTAHOBJICHHIO
OCOOEHHOCTEM MaTeMaTU4ecKoro OObEeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHUS U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOIO/IEHUS, MCCIEOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIlECCa, a TaKKE BBIIBUTAThH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAIUM, JaHHbBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHNUS;

BbIOMpaTh (OpMY MpeACcTaBiICHUS HHPOPMALMK U WUIUTIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JIuarpaMMamH, HWHOW Tpadukod U uX
KOMOWHAIUSIMU;

OLICHWBATh HAAEKHOCTh WH(OPMALMU TO KPUTEPHUSIM, MPEIIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.



KoMMyHHMKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiCTBHA:

BOCIPUHUMATh U (OPMYIHpPOBaTh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LENIIMU OOLIEHMS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX W NUCBMEHHBIX TE€KCTaX, AaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X0JI¢ 00CYKJI€HUs 3a]]aBaTh BOIPOCHI 10 CYLIECTBY 00CYkAAEMOM TEMBI,
po0JIeMbl, peliaeMoi 3a/1aui, BbICKa3bIBaTh UAEH, HALIEJICHHBIC HA MTOMCK
pELICHUs, COIMOCTAaBIATh CBOM CYXACHHUS C CYXKICHUSAMH JIPYTHX
YYaCTHHKOB Juanora, oOHapy>KWBaTh Pa3jIM4h€ M CXOACTBO NO3ULUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS,
OPEJICTaBIsATh  pe3ydbTaTbl  pELIeHWs  3aJadd,  HSKCIEPHMEHTa,
UCCIIEIOBaHMsI,  NPOEKTa,  CaMOCTOSITENIbHO  BbIOMpaTh  (opMmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM U
UHAMBUIYaJIbHOM paboThl NpU pPEIIEHUU YUYEOHBIX MaTeMaTUYECKUX
3aj]ad4;

NPUHUMATh LEJIb COBMECTHOM AESITENIbHOCTH, IIAHUPOBATh OPraHU3AILUI0
COBMECTHOM paboOThl, pacnpenensaTb BHABI pabOT, JI0roBapUBATHCH,
o0Cy>XIaTh MPOLECC U Pe3ynbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIFOJICH;

y4acTBOBaTh B TIPYIIOBBIX (opMax paboTel (00CykaeHus, OOMeH
MHEHUSMH, MO3TOBbIE MITYPMbl W JApPYTHE), BBINOIHATH CBOK YacTb
paboThl U KOOPJIMHUPOBATH CBOM JAECUCTBUS C IPYTUMH YJIEHAMU KOMaH/Ibl,
OLICHMBAaTh Ka4ye€CTBO CBOEro BKJaJa B OOLIUI MPOIAYKT MO KPHUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBeEpCaAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranmzanms:

CaMOCTOATEJIBHO COCTAaBJAThH IUIAH, AITOPUTM PELICHMS 3aJadu (WA €ro
4acTh), BBIOMpATh CHOCOO pEIIeHHs] ¢ YYETOM HMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh MU KOPPEKTHPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHbIN HHTE/JIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpOJISI Tpoliecca H
pe3yabTara peueHrusl MaTeEMaTUUECKOM 3a/1auu;

NpEABUJIETh TPYAHOCTU, KOTOpPbIE MOTYT BO3HHMKHYTh MPHU PELICHUH
3a7a4d, BHOCUTb KOPPEKTHBbI B JICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTU IIOCTABICHHOU LEIU
U YCIIOBUSIM, OOBSICHATh IPUYUHBI JOCTHKEHUS WA HEIOCTHXKEHHUS 11NN,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHC
MPEIMETHBIC PE3yJIbTATHI:

Yucjia v BIYUCTEHUSI

BoinonHsaTh, coueTass yCTHbIE W IMUCBMEHHBIE MPUEMBI, apu(METUYECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

Haxonuth 3Ha4YeHUS YWCIOBBIX BBIPAXKCHHUH, MPUMEHSITH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYEHUN NPOOHBIX BBIPAKCHHM, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOHU.

[lepexoauTh OT OAHON (HOPMBI 3amUCU YMCEN K JApyroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U yIOPSAI0YNBATH PAIMOHATBHBIC YHACTIA.

OKpyIJIsTh YuCa.

BBITTOMHATE IPUKHIKY U OIICHKY PE3yJIbTaTa BRIYUCICHUH, OIEHKY 3HAYCHUM
YUCJIOBBIX BBIpAXKEHUH. BBIMOMHATH JEHCTBUA CO CTENEHSMHU C HaTypalbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh  TPU3HAKK  ACIUMOCTH, Pa3IOKEHHE HAa  MHOXHUTEIN
HaTypaJbHBIX YUCEIL.

PemaTte mNpakTHKO-OPHEHTHPOBAHHBIC 33Jla4l, CBS3aHHBIC C OTHOIICHUEM
BEJIUYMH, TMPONOPIHUOHATBHOCTHIO BETUYHMH, MPOICHTAMHU, HHTEPIPETUPOBATH
pE3yNbTaThl PElIeHUs 3a7a4 ¢ YYETOM OTPAHUYCHUM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AJiredOpanyecKue BbIpaKeHUs

Hcnonp30BaTh anreOpandeckyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS y4eOHOT0 MaTepurarna.

Haxomuth 3HaueHWs OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUSIX
TIEPEMCHHBIX.

BreImonHATE  TIpeoOpa3oBaHWs — IIEJIOTO  BBIP@KEGHHWS B MHOTOYJICH
MIPUBEIACHUEM TI0IOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BBITIONMHATE YMHOXXEHHE OJHOWICHAa HAa MHOTOYJIEH W MHOTOWICHAa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCymiecTBIATh PA3IOKEHNE MHOTOUYICHOB HAa MHOXKHUTEIH C TIOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOINEero MHOXUTENS, TPYIIHAPOBKH  CJaracMbix,
npuMeHeHUsT (POPMYJT COKPAIIEHHOTO YMHOKCHHSI.



[TpumensTh npeoOpa3zoBaHUsI MHOTOYJIEHOB JUISl PELLEHUS Pa3IMYHBIX 33]a4
13 MaTEMATHUKH, CMEKHBIX IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcronbs30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMH IIOKA3aTEIsIMHA IS
IpeoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS ¥ HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHUs C OJHOW IIEPEMEHHOM, NPUMEHsS NpaBHIIA
nepexoa OT UCXOJHOIO YPAaBHEHMS K paBHOCUIBHOMY emy. IIpoBepsrTs, sBisercs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh TpaduvecKre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHHUN U X
CUCTEM.

[lonGupate mpuMepsl Map YKCEN, SBISIONUXCA pPEIICHUEM JHHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JIUHEHMHOIO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSACh TIpaMKOM, NPHUBOJIUTH HPUMEPHI PEIIECHUS
YPaBHEHUSL.

Pemate cucteMsl 1ByX JMHEHHBIX YPaBHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
qucie rpadu4ecK.

CocTaBisATh M pemaTh JMHEHMHOE YPAaBHEHHE WIM CUCTEMY JIMHEHHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a44 IOJyYECHHBIN pe3yJIbTarT.

DyHKUMH

N300paxaTh HA KOOPAMHATHON NPSIMON TOYKU, COOTBETCTBYIOUIUE 33/IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alMChIBATh YNCIOBBIE IPOMEKYTKH Ha
anre0pandyeckoM S3bIKe.

OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIKH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh € TMOMOLIBIO (YHKIUH M3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMHU: CKOPOCTb, BpEMs, PACCTOSIHWE, I€HA, KOJIMYECTBO, CTOMMOCTS,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHue pyHKIIMM 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnoco0 MpeacTaBiIeHUS M aHaidu3a MHGOpPMALNH,
U3BJIEKATh U MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(QUKOB PEANbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oO0yuenuss B 8 kJacce oOydarloIIMHCS MOJYYUT CIEAYIONINE
MIPEAMETHBIE PE3YIBTATHI:

Yuci1a ¥ BbIYUCTICHUS

Hcnonp30BaTh HavalbHBIE INPEICTABICHUS O MHOXKECTBE ACHCTBUTEIBHBIX
YHCell AJsl CPaBHEHHUS, OKPYTJICHUS U BBIYMCIECHUH, N300paXkaTh 1€HCTBUTEIbHbIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



[IpumeHsATh TOHSATHE apU(PMETHUECKOTO KBAJPATHOIO KOPHS, HAaXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIONB3Yys MPU HEOOXOAMMOCTH KaJIbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COIEPXKALIUX KBaJgpaTHbIE KOPHU, HCIIONIb3Ys
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3anvcy OONBIIMX M MalbIX YHCEN C MOMOLIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AsiredOpanyeckue BbIPasKeHMSI

[IpuMeHATh MOHATHE CTENEHW C LEeIbIM [OKa3aTeJeM, BBIIOJHATH
npeoOpa3oBaHus BBIPAXKEHHH, COIEPIKAIUX CTENIEHH C LETbIM MTOKa3aTEJIEM.

BBIONMHATE TOXIECTBEHHBIE MPEOOPA30BaHMS PALMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpanvdecKuMH IpoOsiMu.

PacknaapiBaTh KBaIpaTHBIN TPEXUWIEH HA MHOKUTEIH.

[IpumeHsATh npeoOpa3oBaHUs BbIPAXKEHUH ISl PEILICHUS PA3IMYHbIX 33]a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

YpaBHeHNs 1 HepaBeHCTBA

Pemars nMHEHBIE, KBaIpaTHBIE YPABHEHUS U PALMOHAIBHBIE YPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTH MPOCTENIINE HCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHHEM T'paUUeCKuX Mpe/ICTaBICHUN (yCTaHaBIUBAaTh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIU UMEET, TO CKOJBbKO, U
npouee).

[TepexoauTh OT ClIOBECHOW (DPOPMYIMPOBKU 3aJauu K €€ alredpandeckon
MOJIETM C IIOMOILIBIO COCTaBJICHHWS YPABHEHUS WM CUCTEMBI YpaBHEHHH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aa4M ITOJTYYEHHBIN pE3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JMJIi CpPaBHEHUS, OLICHKH,

peliaTh JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, 1aBaTh
rpaUuecKkyr0 WIUTIOCTPAIlMI0 MHOMKECTBAa PEIICHUWHEPABEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TorHumMaTe ¥ HUCMOIB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMPENEATh 3HAUEHUE (PYHKIUU IO 3HAYEHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku 31eMeHTapHbIX (QYHKIMIA BUAA:

y = kIx, y = X2, y = X3y = [x|, y = VX, OIHCHIBaTh CBOMCTBA YHCIOBO}
dbyukiuu 1o e€ rpaduxy.

K xoHiy oOydenuss B 9 kJjacce oOydYaromMiics TMOJYYUT CIICAYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

Yucaa 1 BbIYUCTICHUSA

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIIBHBIE U UPPALIMOHATIBHBIEC YHCTIA.



BoeinonHATe  apugmeTnueckue JEHCTBUS €  pAlMOHAJIbHBIMU YHUCIIAMHU,
coYeTass YCTHbIE MW IIMCbMEHHBIE NPHUEMBI, BBIIOJIHATH BBIYHCICHHS C
VppaLMOHAIbHBIMU YUCIAMU.

HaxomuTe 3HayeHus cCTeneHed C LEeNbIMU IIOKA3aTENs MU M KOPHEW,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyTisTh JEWCTBUTEIIBHBIC YHWCJA, BBINOJHATH IPUKUAKY pe3yJbTara
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUIA.

YpaBHeHUS ¥ HEPABEHCTBA

Pemars nMHENHBIE W KBagpaTHBIE YPAaBHEHUWS, YPaBHEHMS, CBOISILUECS K
HUM, IPOCTENIINE ATPOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemars cucrtemsl NByX JIMHEMHBIX YPAaBHEHHW C JBYMs IEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aJaud  aNreOpandeckuM CIOCOOOM C  MOMOUIbIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEUIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPABHEHWU, B
TOM YHCJI€ C IPUMEHEHHEM IpauyecKuX Mpe/cTaBlIeHUN (yCTaHaBIMBAaTh, UMEET
JY YpaBHEHUE WIM CUCTEMA YPaBHEHUU DPEUICHUsS, €CIU UMEET, TO CKOJBKO, U
rpouee).

Pemate JMHEWHbIE HEPAaBEHCTBA, KBAJpPATHBIE HEPABEHCTBA, H300paxkaThb
pelIeHne HEPABEHCTB HA YHUCJIOBOM IPSAMOM, 3alMCHIBATH PEUICHUE C MOMOULIBIO
CUMBOJIOB.

Pemlare  cucTeMBl  JIMHEWHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIIEHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMCHIBATh PELIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELIEHUH PA3IMYHbBIX 337a4.

DOYyHKIUU

Pacno3naBate (QyHKIMM uU3ydyeHHBIX BUJOB. lloka3piBaTh cxeMaTHyecKu

pacIoyio’KeHNe Ha KOOPJMHATHOW IJIOCKOCTH rpadukoB GyHKIwmiA Buaa: y = KX, y
=kx+Db y=klix,y=ax2 +bx+c,y=x3,y= Vx, y = |X|, B 3aBUCMMOCTH OT
3HauYeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

CtpouTth 1 U300pakaTh CXEeMATHUYECKH I'papUKy KBaapaTHUUHbBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3znaBaTh KBaJpaTuuHyI0 QyHKIUIO IO GOopMyIie, MPUBOAUTH IPUMEPHI
KBaJIpAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBUKHU, T€OMETPHH.

Yuc/ioBbIe MOCJI€10BATEJIbHOCTH M NIPOTPeCCHH

Pacno3naBate apuMeTHUECKyI0 U TEOMETPHUUYECKYIO0 MPOTPECCUH MpHU
pa3HBIX CcrocoOax 3aaHusl.



BbINONMHATE  BBIYMCIEHUS C MCNONb30BaHMEM (GOpMyJl N-ro  4ieHa
apu(MeTHYeCKO U TeOMETPUUECKOI MPOTrPecCHii, CyMMBI TIEPBHIX N UJICHOB.

N300paxaTh YJI€HBl IOCIENOBATEIBHOCTH TOYKAMU Ha KOOPAUHATHOM
IUIOCKOCTH.

Pemars 3amaum, CBSI3aHHBIE C YHCIOBBIMU ITOCJIEAOBATEIBHOCTSAMH, B TOM
YHUCJIE 33/1a4M U3 PEATbHON KU3HU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).

IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA TPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MpOTrpaMMbl Y4eOHOTO Kypca
«I"eomeTpHs» XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCTIUTAHME:

IPOSIBJICHUEM HHTEpeca K INPOLUIOMY M  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JOCTHXKEHUSM  POCCHICKUX
MAaTeMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIBI, K HCIOJIB30BAHUIO ITUX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbIX chepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN TpaKIaHWHA U peaju3allK ero
npaB, IMpPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaX (DyHKIHMOHMPOBAHHUS
pa3MYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPakJaHCKOTo 0OIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOIIEM, CBA3ZAHHBIX
C NPaKTUYECKUM MPUMEHEHHEM JAOCTHKEHUN HayKHh, OCO3HAHUEM BaXHOCTU
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIMTAHME:

YCTAHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PEIICHHM MPAKTUYECKHX 3a]ad
MaTE€MaTUYECKOM HaNpaBJIC€HHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTeMaTHYE€CKOIro
oOpa3oBaHUsl HAa MPOTSHKEHUM BCEH KM3HU JUISl YCHEIIHON mnpodeccroHaIbHOM
JESITEIbBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBUAYATbHON TPACKTOPUH 00Pa30BaHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K  AMOIIMOHAIBHOMY H  ACTETUYECKOMY  BOCIPHUSITHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, PELICHUH, pPacCyKICHHH, YMEHHIO BUIETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HEeHHOCTH HAYYHOTO MIO3HAHHUS:

OpUEHTaUuel B JEATEIIBHOCTH Ha COBPEMEHHYK) CHCTEMY HAy4HBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa, MPUPOIBI U
o0miecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak c¢epbl UeI0BEUYECKOM
NEeATEIbHOCTH, 3TAaNoB €€ Pa3BUTHUS M 3HAYMMOCTH ISl Pa3BUTHS LIMBUIM3ALUH,
OBJIQJICHUEM SI3BIKOM MaT€MaTUKH U MAaTEMATUYECKON KYJIbTYpOUW KaK CPElICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMHA HABBIKAMU HCCIIEI0BATEIbCKON
JEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHUE, (OPMHUPOBAHHE KYJLTYPbI 310POBbS W
IMOLMOHAJIBLHOIO 0JIaronoJyums:

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECax CBOErO
3I0pOBbsl, BEACHMS  340pOBOro oOpa3a KU3HH (300pOBOE  IHUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM U OTAbIXa, peryisipHas Qusndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pediieKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYEeCKOe BOCIIUTAHNE:

OpHUEHTalMEel Ha MPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JJIsl PELICHUS 3a/1a4
B 00JacTH COXpPaHHOCTH OKpY’Kalolled cpeibl, MIAHUPOBAHUS IOCTYNKOB H
OLICHKM HUX BO3MOXXHBIX IMOCIEACTBUN I OKPYKAOLIEH Cpeapl, OCO3HAHUEM
100aIBHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) amanTanMsi K M3MEHSIIOIMMCS YCJIOBHAM CONMAJIBHONH M MPUPOIHOM
cpelbl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCIOBHSX HEOINPEACIEHHOCTH, NMOBBILIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JIE€ATEIBHOCTh, B TOM YHCIIE
YMEHHME YUUTbCA y JPYrUX JIOAEH, MpHoOpeTaTh B COBMECTHOHN NEATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OTbITA JPYTUX;

HEOOXOAMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUHA, B TOM YHUCJIE
bopMynIupoBaTh UJIEU, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUIX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
MpUHUMAEMbIe pEIIeHUs] W JeHCTBUSA, (OPMYIUPOBATh U OIICHUBATH PUCKU H
NOCNEeACTBUS, (POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIE y4eOHbIe 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISAITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMaTUUYECKUX
OOBEKTOB, TOHATHUA, OTHOIICHWH MEXTYy TMOHATUSIMH, (OPMYIUPOBATH
ONpENeNeHUs]  MOHSATUN, YCTaHABIMBATH  CYIIECTBEHHBIA  IPHU3HAK
KJIacCU(pUKALlMK, OCHOBAHUA /i1 OOOOIICHMS W CpaBHEHUS, KpUTEPUU
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh,  (OPMYJIHMpPOBATH U  MPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIIbHbIE W OTpPULIATENbHbIC, €IWHUYHBbIC, YaCTHbIE M O0OIIHe,
YCIIOBHBIE;

BBISBJISITH ~ MAaTEeMAaTUYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeurss B (akTax, MJaHHBIX, HAOTIOACHUSX W YTBEPKICHUSX,
npeajiaraTb KpUTEPUU sl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTUBOPEUUI;
JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHM 110 aHAJIOTHH;

pazOupaTh J0Ka3aTeNbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUM (IIPsIMBbIE U OT
IPOTUBHOTO), TPOBOAMTH CAMOCTOSITEIIBHO HECIIOXKHBIE T0OKa3aTeIbCTBa
MaTeMaTH4eCcKnX (PaKToOB, BBICTpaWBaTh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh croco0 pemnieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB pEIICHMs, BBHIOMpPATh HaubOOJee NOAXOIAIMNA C Y4E€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebCcKue AeCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIEN0BATEIbCKUM HWHCTPYMEHT I1O3HAHUS,
(GbopMyIMpoBaTh BOIMPOCH], (UKCUPYIOLIME NPOTUBOpPEUHE, MpodIemMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh MCKOMOE€ M JaHHoe, (OpMHpPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

OPOBOAUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOIBILIOE HCCIIEJOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOATENHEHO (POPMYIHPOBaTH 000OIIEHHUS U BBIBOJABI TIO PE3yJIbTaTaMm
OPOBEAEHHOTO HAOMIOJEHUS, HCCIEIOBaHMS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BbIABUTATbH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAlMM, JaHHBIX,
HEOOXOUMBIX JIJISl peLIeHHs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPHPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS,



BbIOMpaTh (OpMy MpencTaBiI€HHUs HHPOPMALMU U HIUIFOCTPUPOBATH
pemiaeMble 3aJadyd CXE€MaMH, JuarpaMMaMmH, HHOW Trpaukoil M ux
KOMOMHAITUSIMU;

OLICHMBATh HAAEKHOCTh HH(OpPMAIMU MO KPUTEPHUSIM, MPEAI0KEHHBIM
YUUTEIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHbBIE YHUBEpCAJIbHbIE YUeOHbIe 1eiiCTBHA:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUAMHU
U LETSIMU OOIICHHUS, ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3PEHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3aJ1a4u, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/IeHHS 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KJIaeMOMN TEMBI,
npoOJIeMBbl, peraeMoi 3ajaur, BhICKA3bIBaTh MJI€U, HAllEJICHHBIE HA TTOMCK
peIeHus, COIMOCTaBIATh CBOM CYXKICHHS C CYXACHHSIMH JAPYTHX
YYaCTHHKOB JHAJIOTa, OOHAPYXKWUBATh pazlIMdUe M CXOICTBO TO3UIUH, B
KOpPpeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATh pe3ynbTaThl perieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOSITENILHO BBIOUpaTh (POpMaT BHICTYIUIICHUS
C Y4ETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEN ay/IUTOPUH;

MOHUMATh W WCIOJI30BATh MPEUMYIIIECTBA KOMAHTHOW U WHIUBUIYaTbHOM
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

NPUHUMATh 1E€Jh COBMECTHOM JCSATENbHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW pabOThl, pacmnpenensTh BHIBI padoOT, J10roBapUBaTHCH,
o0CyXaTh MPOIIECC U pe3yJbTaT paboThl, 00001MAaTh MHCHHUS HECKOIbKHUX
JIIOJICH;

ydacTBOBaTh B TpyHmoBbIX (opmax pabotel (oOcyxneHus, oOMeEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U IPYTHE), BBHITIOIHITH CBOIO YacTh pabOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJCHAMH KOMaH/IbI,
OIICHMBATh KAaue€CTBO CBOETO BKJAJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHHBeEpPCaJbHbIe y4eOHbIe 1eiiCTBUSA

Camoopranusanus:

CaMOCTOATENIbHO COCTABIIATH IJIaH, AJITOPUTM pelIeHus 3adadd (MM ero
4acTh), BBIOMpaTh CHOCOO pEIICHUsS] C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHbIN UHTE/JIEKT:

BJIaACTh cnocodamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA IIpOoLecca U pe3yjbTaTa
peuicHusA MaTeMaTHU4YEeCKOM 3aJda4u,



e IPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPY PELICHUM 3aa4H,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH IOCTABICHHOMN LIENHU U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTHKEHUS WM HEJAOCTHKEHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuenuss B 7 kJjacce OOydarOIIUMHCA MOJYYUT CIEAYIONINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacrio3naBaTh UW3y4eHHbIE Te€OMETpUYECKHE (UTYPBI, OMNPEACNATh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb TEeOMETPUYECKUE (PUTYPBI, BBIIOJIHATH
YEepTEeKU N0 YCIOBHUIO 3adaud. M3MepsATh JNHHEHHBIE W YIJIOBBIE BEIMYHHBI.
Pemate 3a/1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jenatb rpyOyr0 OLEHKY JHMHEHMHBIX M YIJOBBIX BEIUYUH MPEIMETOB B
pealbHOM JKU3HHU, pa3MepoOB NPUPOJHBIX OOBEKTOB. Paznnuarh pa3Mmepbl 3THUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTEkKHU K FEOMETPUUECKUM 3a1a4aM.

[lonb30oBaThcsd NpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BaTh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOINTH JIOTHUYECKHE PACCYKICHHSI C MCIOJIB30BAHUEM T'€OMETPUYECKUX
TEOPEM.

[lonb30BaTbcd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  HNPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a]1aY.

OmnpenensiTe NapasieIbHOCTh NPSAMBIX C TOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTe NapajuleIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1aun Ha kjieTyaToi Oymare.

[IpoBOAUTH BBIUKCICHHUS W HAXOJIUTh YHUCIIOBbIe W OYyKBEHHbIE 3HAYEHUS
yIJOB B TEOMETPUYECKHMX 3ajayaXx C MCIOJb30BAaHUEM CYMMBbl YIJIOB
TPEYroJIbHUKOB W MHOTOYTOJIbHUKOB, CBOWMCTB yIJOB, OOpPa30BaHHBIX MpH
NIEPECEUCHUH JBYX NapaJUICNbHBIX MPSAMBIX CEKylleld. Pemars mnpakTuueckue
3a/1a4v Ha HaXOXJCHHUE YIJIOB.

Brnagets NOHSATHEM T€OMETPUYECKOrO MecTa TOYEeK. YMETh ONpeleisiTh
OMCCEKTPHUCY YIJla U CEPEIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaK reOMETpUUECKHUe
MeCTa TOYEK.



@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTU M Kpyra, XOpIbl M JHAMETpa
OKPY’KHOCTH, IIOJIb30BAThCSI NX CBOMCTBAMH. ¥ METh IIPUMEHSATH 3TH CBOKCTBA IIPU
peneHny 3aaa4.

Brnaners moHATHEM ONMCAaHHOM OKOJO TPEYrOJBbHUKA OKPYXHOCTH, YMETh
HaxoAuTh €€ 1eHtp. [lonp3oBaThecs (hakTaMH O TOM, YTO OMCCEKTPHCHI YTJIOB
TPEYTOJIbHUKA IIEPECEKAIOTC B OJHOM TOYKE, MU O TOM, 4YTO CEPEIUHHBIC
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

Brnaners moHsiTHEM KacaTEIbHOM K OKPYKHOCTH, IOJB30BAThCA TEOPEMOU O
NEPIICHINKYJIIPHOCTH KAaCaTEIbHOU U Paauyca, POBEAEHHOTO K TOYKE KaCaHUS.

ITonp30BaThCA MPOCTEUIIMMU I'€OMETPUYECKUMU HEPABEHCTBAMU, IIOHMMATh
UX IIPAKTHYECKUN CMBICIL.

IIpoBOANTHE OCHOBHBIE T€OMETPUUYECKHAE ITOCTPOEHUS C MIOMOUIBIO IUPKYJIA U
JIMHEUKU.

K xoHiy oOyuenuss B 8 KkJjacce oOydYaromuiics MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTe OCHOBHBIE BHIBI YETBIPEXYTOJBHHUKOB, WX JJIEMEHTBHI,
ITOJIB30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKM MEPECEUEHUsT MEIUaH TPEyrojbHUKa (LEHTpa
Macc) B pEIICHUH 3ajau.

Bianers noHsAtvemM cpenHEN JIMHUM TPEYroOJIbHUKA U Tpalleluy, NPUMEHATh
UX CBOMCTBA IPHU pELIICHHM TreoMeTpruuyeckux 3anad. llosmb3oBarbes Teopemoit
daneca 1 TEOPEMOM O TPONOPLUHUOHAIBHBIX OTPE3KaX, IPUMEHATH UX I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKK 000U TPEYTOJBHUKOB B PEUICHUH N€OMETPUUYECKUX
3a1ay.

[Tonb3oBaTbea Teopemoit Iludaropa st pelieHHs TeoOMETPUYECKUX H
pakTU4ecKux 3agad. CTpOUTh MaTEMAaTHYECKYHD MOJENb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOSTENBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

Binaners noHATHAMHM CHHYCa, KOCHMHyCa WM TaHI€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TpeyroibHuKa. [101b30BaThbCs 3TUMM MOHATUAMU IS PELICHUS
IIPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iuuHbIMUA CIIOCOOaMU) MUIONIAb TPEYroJIbHUKA U TUIOIIAIN
MHOTOYTOJBHBIX  GUryp (MOJB3YSACh, T/A€ HEOOXOAUMO, KAJIbKYJISTOPOM).
[IprMEHATH MOTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Bianers NOHATHAMM BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MexAy XOpAaMmH (CEKyLIUMH) U yTiie MEXIY
KacaTeJIbHOM Y XOPJOU PU PELICHUHA T€OMETPUUYECKUX 3a1ay.

Bnagers moHATHEM ONKMCAHHOIO YETBIPEXYIOJIBHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IPU PELICHUN 3a1a4.



IIpuMeHATH MOIy4YEHHBbIE 3HAHUS HA IIPAKTUKE — CTPOUTh MAaTeMaTH4YECKUE
MOJIEIIN JUIS 33/1a4 pPealbHOM )KU3HU M IPOBOJUTH COOTBETCTBYIOLIUE BBIYUCICHUS
C IpPUMEHEHUEM TMoAoOWs M TPUTOHOMETPUHU (IOJIb3YSCh, TIZI€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xonmy oOyuenus B 9 kJacce OOYYArONIMICS TOJYYHUT CIICTYIOIIHC
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUThb C HX
HOMOUIBIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pELICHUE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KadbKyISATOpPa) JJIHMHbIL
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHU.

[Tonb30BaTbesa GopMyIaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUI HAaXOXJCHHS COOTHOUIEHUH MEXKIYy TPUTOHOMETPUYECKUMHU
BEJIMYUHAMH.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJI1 HAXOKJIEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTrOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), NPHUMEHSATh HUX NpH
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Brnagerp moHsATMSIMEM  mpeoOpa3oBaHUs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (uryp. Iloap3oBaThCs cBOMCTBaMM MOJO0US MTPOU3BOIBHBIX
buryp, ymeTb BBIUYMCIATH JJIMHBI M HAXOIUTh YIVIbl Y NOJOOHBIX QUIYD.
[IpumeHsATh cBoOMcTBa MOAOOMS B NPAKTUYECKUX 3ajadax. YMETh IPUBOAMTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

ITonb30BaTbCA TEOPEMAaMHU O MPOU3BEACHUMN OTPE3KOB XOPJ, O MPOU3BEICHNUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, TMOHUMATh UX TEOMETPUYECKUU U (PU3MUECKHIA
CMBIC]I, MPUMEHATh HMX B PEIICHUH TIEOMETPHUUECKMX M (U3MUECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKACHUS JJIMH U YIJIOB.

ITonp30BaTbCcsd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATH €ro B
PELICHUH N'€OMETPUUECKUX U IPAKTUYECKUX 3a]a4.

Bragere NOHATHSAMU NPABUIBHOIO MHOTIOYTOJBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTM OKPY’KHOCTH M PAJIHaHHOW MEPBI YIUIA, YMETh BBIYMCIIATH IJIOLIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (MM LEHTpPbI) CUMMETpUU (GUTYp, NPUMEHSTHh JBHKECHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHsATh MOMy4YEHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTH MATeMaTHYECKUE
MOJEIIN IS 3a7a4 PeajJbHOM KU3HHU U TPOBOJNUTH COOTBETCTBYIOIME BBIUMCICHUS
C NPUMEHEHUEM TMOJ00US U TPUTOHOMETpUYECKUX (GyHKUUN (TOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMDBI
YYEBHOT'O KYPCA «BEPOJATHOCTD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOTPaMMbl Y4EOHOTO Kypca
«BeposSaTHOCT M CTAaTUCTUKA» XAPAKTEPU3YIOTCSI:

1) maTpuoTHYecKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpPeca K TPONUIOMY U  HACTOAIIEMY POCCHMCKOM
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHHMEM K  JIOCTUKCHHSIM  POCCHHCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3TUX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa;KIaHCKoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJTHEHHIO O0S3aHHOCTEH IpakJIaHWHA U peaIu3aiiu ero
npaB, TMPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBax (DYHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'PaKIaHCKOTro 00IIecTBa (Hampumep,
BBIOOPBHI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHIO ATHYECKHUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM IMPUMECHEHHEM JOCTHKCHUNW HAayKH, OCO3HAHUEM BaXKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMIIOB B ICATEIHOCTH YYEHOTO;

3) Tpy/i0BOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTHE€ B PENICHUM NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HAIPABIICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
o0Opa30oBaHus HAa MPOTSHKEHUM BCEH KU3HU JUISl YCIEIHOW MpodeccroHanbHOU
JEATeIbHOCTH U Pa3BUTHUEM HEOOXOJIUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHAUBUIYATHLHON TPACKTOPUU 00Pa30BaHUS U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIMTAHHE:

CIIOCOOHOCTBIO K  OMOIIMOHATBHOMY M 3CTETHYCCKOMY  BOCIPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, PEIICHHUM, pacCyKICHUH, YMEHUIO BHUACTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MO3HAHHUS:

OpPUEHTALIMEXd B JICSITEIBHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbBIX
MpeCTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOILI U
oOlllecTBa, MOHMMAHHWEM MaTeMaTUYeCKOM HayKh Kak cdepbl YeIOBEUECKOM
JESITEIbHOCTH, ITANlOB €€ Pa3BUTHUS U 3HAUMMOCTHU Ui Pa3BUTHUS LIMBUJIMA3ALINM,
OBJIQJICHUEM SI3bIKOM MAaT€MAaTUKHA U MAaTEMAaTUUYECKOM KyJIbTYpPOH KakK CpelICTBOM
MO3HAHUS MUpPA, OBJIAJCHUEM MPOCTCUIIMMU HABBIKAMU HCCIIEA0BATEIbCKON
JIEATCIbHOCTH,



6) ¢uznyeckoe BocmuTaHHE, (POPMHPOBAHHE KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONMOTyYHsI:

TFOTOBHOCTBIO TPUMEHATh MATEMaTUYECKUE 3HAHUS B MHTEPECax CBOETO
300pOBBS, BENEHUA  3700poBoro  oOpasa JKU3HM  (340pOBO€  INHTAHUE,
cOaaHCUPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peEryjspHas (usndeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTBIO HABbIKA PEQIIEKCHM, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o 5K€ IIpaBa APYroro 4eJoBEKa;

7) 3K0JI0THYEeCKOe BOCIIUTAHME:

OpUEHTAllel Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHWM NI PEelIeHUs 3aaad
B 00JacTH COXPAHHOCTH OKPY’XKaIoLIeH cpeabl, IMIAaHUPOBAHUS TOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN MJIsi OKpY)KaloIEeld Cpelbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0OJIeM U MyTeH X PELeHUS;

8) apanTanusi K M3MEHSIIOIUMCH YCJIOBHSIM COIHMAJILHOI H NMPUPOTHON
cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIIOBHUSX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCS Yy APYrUX JIOJEH, NpHOOpEeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHHWH, B TOM YHCIE
(bopMyIMpOBaTh UAEH, TOHITHS, TUIOTE3bl 00 0OBEKTAX U ABJICHUSIX, B TOM YUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTHI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 Kak BbBI30B, TpeOYIOLUNH KOHTPMEpP, KOPPEKTHPOBATh
NPUHUMAEMbIE pelIeHUusT U JeHCTBUS, (OpPMYyIMpOBaTh M OLEHUBATH PUCKU M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIC Y4eOHbIE AeiiCTBUS

ba3oBble jornueckune geiicTBUs:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHYECKHX
O0OBEKTOB, TOHATHHA, OTHOIICHWH MEXTYy IOHATUIMH, (OPMYIUPOBATH
OTIpENICICHUs]  TIOHSTHH,  YCTAHABIMBATh  CYIIECTBCHHBIH  TMPHU3HAK
Kiaccu(uKanyu, OCHOBAaHWS JUIsi OOOOIIEHUS W CPAaBHEHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  TPEOOPA30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIUHWYHBIC, YAaCTHBIC M OOIIHeE,
YCIIOBHBIC;



BBIBIIAITH ~ MATEMaTU4YECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOopeursi B (akTax, JaHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npemjiaraTb KpUTEPUHU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTHUBOPEUMI;
JienaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AaKJIIOUEHUHM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

pa3buparh J0Ka3aTENbCTBA MAaTEMATUYECKUX YTBEPKACHUN (MpSMbIE U OT
IPOTUBHOI'0), MPOBOAMUTH CAMOCTOSITENIBHO HECIIOKHBIE JI0KA3aTeIbCTBA
MaTeMaTH4ecKux (akToOB, BBICTpAaUBaTh AapTryMEHTAIUMIO, MPHUBOIUTH
IPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh Croco0 penieHus y4yeOHOW 3adauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HawbOoNee TMOAXOMIMMA C YIETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccieaoBarebCcKHe 1eCTBUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BOIPOCH], (UKCUPYIOUIME MPOTUBOpEUHe, MpodIemy,
CaMOCTOSATEILHO YCTAaHABJIMBaTh MCKOMOE W JaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIAIO0, MHCHHCE;

MPOBOJUTH TIO CaMOCTOSTEIBHO COCTaBJICHHOMY IIJIaHy HECIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEeMaTUYeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH O0OOIIEHUST U BBIBOABI MO pe3ysbTaTaM
MIPOBENEHHOTO HAOIOACHUS, WCCICAOBAaHUS, OICHHWBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TPOIecca, a TaKKE BBIIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpPMALUW, JAHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpATh, aHATM3UPOBATH, CHUCTEMATHU3UPOBATH M WHTEPIPETUPOBATH
UHGOPMAITMIO PA3TMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

BbIOMpaTh (opMy TIpelncTaBiieHus UWHGOpPMAIUU U WUIIOCTPUPOBATH
pemiaemMple 3aJladyd  CXE€MaMM, JAMarpaMmMaMiy, HHOW Tpadukol U HX
KOMOWHAITUSMU,

OIICHMBATh HAAEKHOCTh HMHPOpPMAIUUA IO KPUTEPHUSIM, MPEIITOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC YHUBEpPCAJbHbIEC YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATDL U (bOpMYJ'II/IpOBaTB CYyXKIACHNUA B COOTBETCTBUHU C YCIOBUAMU
H ncJsIMHu 06IHeHI/I$I, sSICHO, TOYHO, I'PAMOTHO BbIPA’KaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOJy pPEUICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYUYEHHBIN PE3yJIbTaT;

B X0JIe 00CYX/IeHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
npo0JIeMBbl, perraeMoi 3ajaun, BhICKa3bIBaTh MUJI€U, HallEJICHHBIE HAa TIOMCK
pEIICHUs, COIMOCTAaBIATh CBOM CYXKJIEHHA C CYXICHHSIMHU JAPYTHX
YYAaCTHHKOB JAHaora, OOHapy»uBaTh paziMyue M CXOACTBO MO3ULUH, B
KOPPEKTHOI Gopme PopMyTupoBaTh pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTaBIATh  PE3ydbTaThl  PEIICHUS 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHMS, TPOEKTA, CAMOCTOSITENIbHO BHIOUpAaTh (POpMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Mpe3eHTAIlMU U OCOOCHHOCTEH ayAUuTOpUU;

NOHUMATh U KCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAJTbHON
paboTHI MPHU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

OPUHUMATh LIE€Jb COBMECTHOHM NEATEIbHOCTH, IUIAHUPOBATH OPraHU3aLUIO
COBMECTHOI palOThI, pacnpeAensiTh BHUIbI pabOT, JOroBapUBaTHCH,
o0CyXaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHHUSI HECKOIbKHUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTsl (0OCyXaeHus, OoOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BBIOIHITH CBOIO YacTh PaOOThI
U KOOPAMHHMPOBATb CBOM JIEHCTBUS C JAPYTMMH 4YIEHAaMU KOMAaH/IbI,
OLICHMBAaTh KAu€CTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPHUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHHBeEpcaJlbHbIe y4eOHbIe 1eliCTBUSA

Camoopranusanus:

CaMOCTOATENILHO COCTaBIISATH IJIaH, aJITOPUTM pelIeHus 3afadd (WM ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS C YYETOM HMEIOIIUXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBATbH U KOPPEKTUPOBATH
BAapUAHTHI pEelIEHUH C Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIH HHTEJJICKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiecca U pe3ysibTara
pELIEeHNs] MaTEMaTUIECKOM 3a1auu;

NPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa IEATEIbHOCTH ITOCTABICHHOU LIEIU U
YCIOBUSIM, OOBSCHATh MPUYMHBI JOCTHMKEHMSI WM HEJAOCTHXKEHHUS LEJH,
HaXOAWTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATbBI

K xonHmy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHC
MPEIMETHBIE PE3YJIbTATHI:

Yutate uH(OpMaIUIO, TPEACTABICHHYIO B TalOnulax, Ha Jauarpammax,
NPEACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUArpamMmbl (CTOJOUKOBBIC
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnuceiBaTh ¥ MHTEPIPETUPOBATH  pEalbHbIE  YHCIOBBIC  JAHHEIE,
Mpe/ICTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmmax, rpapukax.

Hcnonp30BaTh AJIsI ONUCAaHHS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHUKU:
cpenHee apupMeTUyYECKOoe, MeAMaHa, HauOoJiblliee M HaWMMEHbIIee 3HAYCHMUS,
pa3mMax.

NmeTp mnpencraBieHue O CIydYalHOW W3MEHYMBOCTH Ha INpUMEpax IEH,
(U3MYECKUX BEJIMYMH, aHTPOMOMETPUUYECKUX JIaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHUT CIETYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

W3Bnekate U npeoOpa3oBbIBaTh WHGOPMAIIMIO, MPEACTABICHHYIO B BHJIC
Tabnull, 1uarpamm, rpaduKoB, MPEICTABIATh JaHHBIE B BHUJE TAaOJUI], AUArpamw,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOLIBIO CTATHCTUYECKHUX IOKA3aTENEN: CPEIHUX
3HAYEHUN U MEp pacceuBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonutb 4acTOThl YMCIOBBIX 3HAYEHUH M YACTOTHI COOBITUMN, B TOM YHCIIC
10 pe3yJIbTaTaM U3MEpPEHUN U HaOJII0ICHUH.

Haxonutb BEpOSITHOCTU CIy4ailHBIX COOBITHM B OMbITAX, 3HAsl BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM YHCJIE€ B ONBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBarh rpaduyeckue MOJETU: JIEPEBO CIYyYaWHOTO SKCIEPUMEHTA,
JarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBaTh MNOHATUAMH: MHOXKECTBO, IOJMHOKECTBO,  BBIIIOJIHATH
olnepalyyd HaJ MHOXECTBaMU: OOBEIMHEHHE, T[epeceyeHue, JAOINOTHEHUE,
MEPEUUCIIATH AJIEMEHTHI MHOYKECTB, IPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MpeACTaBICHUE MHOXKECTB M CBS3EH MeEXIy
HUMH JIJI1 ONUCAHUS MIPOIIECCOB U SBJICHUM, B TOM YHUCJIE IIPU PEIICHUM 3a]ay U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJjacce oOydYaromMiics TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekate u mpeoOpa3oBbiBaTh HHPOPMAIUIO, TPEICTABICHHYIO B
pa3TUYHBIX HMCTOYHUKAX B BHUJAE TaONHIl, AUarpamMm, TpaduKoB, MPEIACTABISITH
JaHHBIE B BUE TaOIUL, 1Uarpamm, rpa)ukosB.



Pemate 3agaud OpraHu3oBaHHBIM TIEpeOOpPOM BApPHAHTOB, a TAKKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh onucaTeNbHbIE XAPAKTEPUCTUKHA MJISI MACCHUBOB YHCIIOBBIX
JIAHHBIX, B TOM YKCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOThl 3HAYEHUI M YacCTOTHI COOBITHS, B TOM YHCIE IMOJb3YSICh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

Haxonuth BEpOSITHOCTH CIIy4ailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM
YHCJIE€ B OMNbBITaX C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEPUSX
WCIIBITAHUM JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUNM bepHyIun.

NmeTr mnpeacTaBieHHE O CIy4YalHOW BEIMYMHE W O PacHpeicicHUn
BEPOSITHOCTEM.

NmeTs mnpencraBieHue O 3aKOHE OOJBIIMX YHCENI KAaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CITy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
IpUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHMUE
AJI'EBPA

7 KIIACC
KosaunyectBo yacos
Ne i/ HaumeHoBaHue pa3iesioB U TeM NMPOrpPaMMBbl Beero KoHTpoJibHbIE
padoThI
1 Yucia v BeIYKCIeHNs. PanoHabHEIE Ynciia 25 1
2 AnrebpanuecKue BRIPaKEeHUS 27 1
3 VYpaBHEHUS 1 HEPABEHCTBA 20 1
4 Koopaunats! u rpaduxu. @yHKIun 24 1
5 IToBTOpEeHHE 1 0000IIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5
8 KJIACC
KosmmuyecTBo yacoB
Ne n/m HaumeHoBaHue pa3aeoB U TeM NPOrpaMMbl Beero KoHTpo/ibHbIe
padoTbI
1 Uucna u Beraucnenus. KBagparHbeie KOpHHA 15
5 Yucna v Beraucienus. CTeneHs ¢ HesbIM 7
noKazaTesieM
3 An“re6paI/IqGCKHe BbIpakeHus. KBajparHblii 5 1
TpEXUIIeH
4 AnreOpanueckue BeIpaxeHus. AnreOpanydeckast 15 1
JIpoOb
5 YpaBHeHus v HepaBeHCTBa. KBagpaTHbie 15 1
ypaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBa. CUCTEMBl YpaBHEHUI 13
7 VYpaBHeHus u HepaBeHCcTBa. HepaBeHcTBa 12 1
8 Oyakiunu. OCHOBHBIC TTOHITHS 5
9 Oyukuuu. Yucnosble QyHKINMH 9
10 [ToBTOpenue u 06001IeHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5




9 KUIIACC

Koaun4yecTBO 4acoB

Nen/m | HaummeHOoBaHHUe pa3/iesioB U TeM NMPOTrPAMMbI Beero KoHTposibHbIE
padoThI
1 Yucna v BeruuciieHus. JleiCTBUTENBHBIE YnCIa 9
5 VYpaBHEHUS U HEpABEHCTBA. Y PaBHEHUS C OJTHOU 14 1
MIEPEMEHHOM
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI YpaBHEHUI 14 1
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1
5 OyHKINU 16 1
6 YucnoBble NOCIE0BATENBHOCTH 15 1
7 [ToBTOpEHME, 0000IICHHE, CUCTEMATHU3AIIHS 3HAHUH 18 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6
I'EOMETPUSI
7 KJIACC
KounyecTBOo yacos
Ne o/ HaumMeHnoBaHuUe pa3/iesioB M T€M MPOrPaMMbIl Beero KonTpoibHbie
padoThbI
1 [Ipocreiimme reomerpuueckue GUrypsl U UX 14
cBoiicTBa. MI3MepeHune reoMeTpuyecKkux BEITUYUH
2 TpeyronsHuKN 22 1
3 [TapannensHeie MpsiMble, CyMMa yTIIOB 14 1
TpPEeYroJbHUKA
4 OKpyXHOCTb U KpyT. I 'eomeTpruueckue 14 1
MOCTPOCHUS
5 [ToBTOpeHue, 06001IeHNE 3HAHNH 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
8 KJIACC
KouunyecTBOo yacos
Nen/m | HaumeHoBaHHe pa3/esioB U TeM MPOTrPaMMbI Beero KouTpoabHbie
padoThI
1 YeTbIpEXyrodbHUKH 12 1
5 Teopema daneca u TeopemMa 0 MPOMOPIUOHATBHBIX 15 1

oTpe3Kax, NoJ00HbIe TPEYTOJIbHUKN




IImomans. Haxoxnenue miomanein
3 TPEYroJLHUKOB U MHOTOYTOJIBHBIX (QUTYP. 14 1
[Tnomaau mogoOHBIX Guryp
4 Teopema ITudaropa n Hayaia TPUrOHOMETPUH 10 1
VYTriabl B OKpYKHOCTH. BIIMiCaHHBIE U ONIMCAHHbBIE
5 YeTBIPEXyroJIbHUKH. KacareabHbie K OKPYKHOCTH. 13 1
Kacanune okpyxxHocreit
6 [ToBTOpeHME, 00001IeHNE 3HAHUI 4
OBUIEE KOJIMYECTBO YACOB I1O [TPOI'PAMME 68
9 KUIIACC
KosmnuecTBo yacoB
Ne o/ HanmeHoBaHue pa3/iesioB U TeM MPOrpaMMbl Beero KoHTpo/bHbIe
padoTbI
1 Tpuronometpusi. Teopembl KOCHHYCOB U 16 1
CHUHYCOB. Penienue TpeyrojbHUKOB
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1
COOTHOIIEHHS B OKPY>KHOCTH
3 BekTopsr 12
4 JlexapTOBBI KOOPAMHATHI Ha INIOCKOCTH 9
[IpaBunbHBIE MHOTOYTOJIBHUKH. [JTMHA
5 OKPY>KHOCTH U TUIOIaIb Kpyra. Beraucnenue 8
TUTOMIA e H
6 JIBM>KCHHSI TUTOCKOCTH 6
7 HOBTOPGHI/IC, 000011IcHIE, CHCTEMAaTU3aLIHs 7 )
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6
BEPOSATHOCTBb U CTATUCTHKA
7 KJIACC
KouunyecTBo 9acos
Ne HaumeHnoBaHue pa3iejioB U TeM
o HporpaMMbi Beero Kontposbubie | IIpaktuuyeckue
padoThI padoThI
1 [IpencraBnenue qaHHBIX 7 2
2 OnucarenbHas CTaTUCTUKA 8
3 CrnygaitHast ©3BMEHYNBOCTD 6
4 Beenenue B Teoputo rpaos 4




BepositHOCTS 1 YacToTa
5 . 4 1
CIIy9aifHOTO COOBITUS
6 O0o00611eH1E, cCTEMaTH3alH 5 5
3HaHUU
OBILIEE KOJIMYECTBO HACOBTIIO 34 5 5
[TPOIT'PAMME
8 KVIACC
KosmnuecTBo yacos
HaumeHoBaHue pa3iejioB H TeEM
Ne i/t Konrpoubnbie | IIpakruyeckue
NMPOrpamMmMbl Bcero
padoThbI padoTsI
1 [ToBTOpEHME Kypca 7 Kiacca 4
5 OnwucarenpHasi CTaTUCTUKA. 4
PaccenBanue naHHbIX
3 MHuosxecTBa 4
4 BeposiTHOCTB Cci1ygaitHOTo 5 1
COOBITHSA
5) Beenenwue B Teoputo rpagos 4
6 Cayuaiinble cOOBITUS 8
7 O00061enne, crucTeMaTH3aIHs 4 5
3HaHUU
OBILIEE KOJIMYECTBO YACOBTIO 34 9 1
[TPOT'PAMME
9 KVIACC
KoanuecTBo yacoB
HanmeHnoBaHue pa3aesioB M TeM
Ne /i Kontpoabunie | IlpakThuueckue
MPOrpamMMbl Bcero
padoThI padoThI
1 [ToBTOpeHnue kypca 8 knacca 4
2 DeMEeHTh KOMOMHATOPUKH 4 1
3 ['eomeTpryeckast BEpOSTHOCTh 4
4 Ucnbitanusa bepnymm 6 1
5 CrnyqaifHasi BeTUIHHA 6
6 O0600611eH1e, KOHTPOJIb 10 1
OBILIEE KOJIMYECTBO HACOBIIO 34 1 5

I[TPOI'PAMME




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET

o denepanbHas rocynapcTBeHHas HHPOPMAIMOHHAS cucTeMa «Most
mkoma» https://myschool.edu.ru/

¢ llH(DopMaIlMOHHO-KOMMYHHKAIIMOHHAS 00pa30BaTelibHAs CUCTEMA
«Chepym» https://sferum.ru/

o OecnepanbHBIA HHCTUTYT MEIarormdeckux uamepenui http://fipi.ru/
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