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MNOACHUTEJIBHASA 3AIINCKA

VYueOubiit mpeameT «MaTeMaThKa» COCTOUT U3 TPEX MOIYJICH:
o «Anredpar»
e « ['eomerpus»
e «BepoATHOCTH U CTATUCTUKA»

Mooynb «Ancebpay

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEUMBACT U3YUEHUE APYTUX JUCHHUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK MU TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOIUMO JIJIst
MIPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00y4aromumxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIACHUM € CYITHOCTH alTreOpandecKux
abcTpakiuii, cnoco0e OTpaKEeHHUsI MaTEMAaTUYECKON HAyKOM SIBJICHUI U MPOLECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM LU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecreynMBaeT pa3BUTHE YMEHHsS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEeOYyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUSI M BBIBOJBI,
dbopmynmpoBath yrBepkacHUA. OCBOCHUE Kypca alreOpsl 00ecreunBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOIUXCsA: OHU HCIHOJB3YIOT JEIyKTUBHBIC U
WHIYKTUBHBIE PAcCYXKIeHUs, 0000IIeHNEe U KOHKPETHU3AIMI0, a0OCTparupoBaHue U
anajoruto. OOyueHwe  anreOpe  MOpEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOATEIFHON JCSITENIBHOCTH 00YyYaroluxcsi, MOITOMY CaMOCTOSATEIbLHOE
pelIeHue 3a7a4 SABJISETCS peaanu3ainen 1esTeIbHOCTHOTO MPUHITUIIA 00yYeHUS.

B cTtpykTrype mnporpammbl ydeOHOTO Kypca «Anredpa» sl OCHOBHOTO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEILHO-METOANYECKIE
JuHuM: «Yucaa u BRIUKCIEHUSN», « ANTeOpandecKkue BBIPAKEHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «Dyukmumy. Kaxmas w3 3TUX coaepkaTrelbHO-METOIMYECKUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOICUCTBYS C
JIPYTUMHU €ro JUHUsAMH. B Xome w3ydeHHMs Y4YeOHOro Kypca OOydaromumcs
MPUXOIUTCS JOTHYCCKH PaACCyXK/JaTh, HMCIIOJB30BAaTh TEOPETHKO-MHOKECTBCHHBIN
s3bIK. B CBsI3M ¢ 3TMM B mporpamMmy ydeOHOTo Kypca «AJredOpa» BKIIOYCHBI
HEKOTOpPhIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3feiax
MaTEMaTUYECKOro 00pa30BaHUsl U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAIOIIMMUCS
OCHOB  YHHMBEpPCAJIbHOIO  Maremarudeckoro si3bika. CopaepxaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Airedpa» SIBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.



Copnepxxanve nuMHUM «YHCiia W BBIYKMCICHUS» CIYXUT OCHOBOW IS
JaIbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TMOJIB30BATHCS alTOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OONIEro 0O0pa3oBaHUs
CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPUIEHUE OCBOEHHUS YHCIOBON
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJreOpandecKkue BhIPaXeHUs
U «YpaBHEHUSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUArOIIMXCS
MaTEMaTUYECKOro ammnapara, HeoOXOAUMOro il pelleHus 3adad MaTeMaTHKU,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOro 00I1ero o0pa3oBaHUsl Yy4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHAaIbHBIX BhIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HaUYCHUE MAaTEMaTHUKU Kak
A3bIKa IS TOCTPOCHHUSI MAaTEMaTHYECKUMX MOJIENed, OMHMCAHHMs MPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOJAUMOro, B
YACTHOCTH, JJIi OCBOGHMS Kypca HWH(GOPMAaTUKU, M OBJIAJICHHUE HaBbIKaMU
JNeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO Ha TOJIyYeHUE
OOyYarONIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOJeNu
JUISL OTIMCAHUSl M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJICHUIN B MPUPOJIE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QOpMHUpPOBaHUE
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALNN U KYJIbTYPHI.

CornacHo yuyeOHOMYy IMiaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4YeOHBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/elibl COJEp KAHMS:
«Uucna u BBIUMCIEHUS», «AJNTeOpanyecKkue BBIPAKEHUA», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Mooynv «l eomempus»

['eomeTpus Kak OAMH W3 OCHOBHBIX PAa3/l€NOB IIKOJIbHONW MaTeMAaTHKH,
UMEIOLINI CBOEH IIeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMA W B3aMMHOE pACMOJOXKEHHE, ONUPAETCs Ha JIOTUYECKYIO,
JI0Ka3aTeIbHYI0 JMHUIO. LIeHHOCTh M3y4eHHUs T€OMETPUH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YUUTCS MPOBOAUTH



JIOKA3aTEIIbHBIE PACCYKIAEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUYEHHUsI, TOKAa3bIBATh
VWCTUHHBIC YTBEPKIECHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIAUTH
pacCcyXIeHuss «OT IPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
bopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA IPU PELICHUN KaK MATEMaTUYECKUX, TaK M INPAKTUYECKUX 3aJ]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MJODKEH HAyYUThCS
OTIPEJICIUTh TEOMETPUUECKYIO (DUTYpPY, OMHUCATh CIOBAMH JIAaHHBIA 4YEpPTEX WIH
PUCYHOK, HAaWTH IJIOLIAh 3€MEJIBHOIO Y4acTKa, paCCUYUTaTh HEOOXOAUMYIO JUTUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIIbHAS JUHUSA B U3YYEHUU T'€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MAaTEMATUYECKUE MOJEIM PEaJbHbIX JKU3HCHHBIX CUTyallud, IPOBOIUTH
BBIUHCIICHUS U OLICHUBATh aJICKBAaTHOCTH IOJIYYEHHOI'O PE3yJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh UCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHHH B (usuke u
TeXHUKEe. OTH CBA3M HauOoyiee SpKO BUAHBI B TeMax «BexTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUs», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBa», «M3mepeHue
F€OMETPUUECKUX  BEIUMYMH», «JleKapTOBBI KOOpAMHATBI HAa  IJIOCKOCTHY,
«Bekropsy, «J[Bmkenus miaockoctu, «IIpeodpazoBanus mogo0ous».

Mooynb «Beposmnocms u Cmamucmuray

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIOKESHUN, TaK
U UX pOJIM B 00pa3oBaHWU, HEOOXOIUMOM KaXKIOMY ueoBeKy. Bo3pacraeT umcio
npodeccuii, mpu OBIACHUH KOTOPHIMH TpeOyeTcs xopornas 6a30Basi MOATOTOBKA
B 005IacTU BEpPOSITHOCTM W CTAaTUCTUKH, Takas TMOJTOTOBKA BaKHA IS
MIPOJIOJKEHUS 00pa30BaHUs U JIJIsl YCTIEITHON TPO(heCCHOHATBLHON Kaphephl.

Kaxx1p1i1 4emoBek MOCTOSIHHO MTPUHUMAET PEIICHHUS] HA OCHOBE MMEIOIINXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPUHATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WM U30bITKa WHOOPMAITUU HEOOXOIUMO B TOM YHUCJE XOPOIIOo C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIICHHE.

MMeHHO TI09TOMY OCTpPO BCTajlla HEOOXOIWMOCTh C(HOPMHUPOBATH Y
oOyuaronuxcs GyHKIIMOHATBHYIO TPAMOTHOCTh, BKITFOUAIONIYIO B c€0s1 B KaUECTBE
HEOTHEMJIEMON  COCTABIISIIOIICH yMEHHE BOCIPUHUMATh W KPUTUYECKHU



aHaAJIM3UPOBATh UH(POPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, IOHUMATh
BEPOSATHOCTHBI XAPAKTEP MHOTMX pPEAIbHBIX IIPOLIECCOB M 3aBUCUMOCTEH,
IIPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IIPUHLIMIIAMHU cOOpa, aHaiIu3a u
IpPEJCTaBICHNUs JaHHBIX W3 Pa3jMuYHbIX cep KU3HU 00IlecTBa M rocyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHBIM UHTEpecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpPraHHU3alM Iepedopa M mojacyéra vucia
BApUAHTOB, B TOM YHUCIIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUH
rpaoB co31aéT MaTeMaTHUeCKUi (PyHIaMeHT AJis (OPMUPOBAHUS KOMIIETEHIUI B
o0nacty MHPOPMATUKU U HUPPOBBIX TexHOJOrui. [Ipu M3ydeHUH CTATUCTHKHU U
BEPOSITHOCTH 00OTaIllalOTCsl MPEACTaBIeHUs OOyYarouMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro MccienoBaHusA, (GopMUpyeTcs MOHUMAHUE POJIU
CTAaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAUMMON MH(GOPMALIMU U 3aKJIaJIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIUICHUS.

B COOTBETCTBUMM C NAaHHBIMU LENSIMU B CTPYKTYpe MPOTPaMMbl Y4EOHOTO
Kypca «BeposSTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIEr0 0Opa3oBaHUs BbIIECIECHbI
CIEAYIOIINE COAEpKATENbHO-METOANYECKNE JTMHUM: «lIpencraBieHne NaHHBIX U
onucaTeNnbHas CTaTUCTUKa», «BeposSTHOCTBY, «DIeMEHThl KOMOMHATOPUKHY,
«BBeznenue B Teoputo rpadoBy.

Conepxanue nuHuM «lIpencraBneHne TaHHBIX U ONUCATENIBbHAS CTATUCTUKA»
CIIY’KUT OCHOBOM Juisi (pOpPMHpPOBAHUS HABBIKOB palbOThl ¢ HH(OpManuen: oT
YTeHHUs W MHTEepHpeTauuud HH(pOpMaluM, NpeICTaBICHHONM B TabiMuax, Ha
auarpamMmax M rpadukax, A0 cOopa, MpeACTaBiICHUs M aHalIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTHUYECKUX XAapaKTEPUCTUK CPEAHUX U PACCEUBAHMS.
PaboTast ¢ naHHbIMH, OOy4arollMecs ydaTcsi CUMTBIBATb W WHTEPHPETUPOBATH
JIAaHHBIE, BBIJABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh IPOCTEHIIME THUIIOTE3BI,
pa3MBILUIATh HaJ (aKTOpaMHU, BBI3BIBAIOLIIUMHU W3MEHUYUBOCTb, M OLICHHBATH HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BEJIUYMHBI U IIPOLIECCHI.

NHTYUTUBHOE NpENCTABICHUE O CIy4alHOUW W3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHIMA CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSITHOCTEH. DboNbIIOE 3HAYEHHE HMEKOT NPaKTHYECKUE
3a/1aHMsA, B YACTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMH.

[TonsiTue BEpPOSITHOCTH BBOJWTCSA KaK Mepa NpPaBIONOA00Us CIIy4ailHOTrO
coObitus. [lpm wu3ydyeHun y4yeOHOro Kypca oOydarlIMecs 3HaKOMSTCA C
IIPOCTEUIIMMH  METOAAMHM  BBIYMCICHHS  BEPOSATHOCTEM B CIy4alHBIX
DKCIEPUMEHTAX c PABHOBO3MOXHBIMU AIIEMEHTAPHBIMU HCXOaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOIIMMY CTaBUTh M PEIIAaTh 00JIEE CIOKHbBIE
3amaun. B ydeOHBIN Kypc BXOAST HayalbHBIC NPEICTABICHUS O CIIyYailHBIX
BEJIMYMHAX U UX YHUCIOBBIX XapPaKTEPUCTHKAX.



B pamkax y4eOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYAlOIIMXCS C
MHO>KECTBAMU M OCHOBHBIMHU OIEpaIMsIMU HAJl MHOKECTBAMH, PaCCMATPUBAIOTCS
IpUMEPHI MPUMEHEHUsS IS PEIICHMs 3a]ad, a TaKXKE HCIOJIb30BAaHUS B JPYTHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeAMeTax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpbIM  BXomAT pazfensl: «lIpencraBneHune JaHHBIX M ONUcCATeIbHAs
CTaTUCTHKa», «BeposSTHOCTB», «OIeMEHThl KOMOMHATOpuUKW», «BBeneHue B
Teopuio TpadoBy.

Ha uzydenne yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 gaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B HeAemno), B 9
kimacce — 102 gaca (3 yaca B HEZIEIIO).

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJneno), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEIIO).

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemeno), B 8 kimacce — 34 daca (1 ygac B
Hezeno), B 9 kiacce — 34 gaca (1 yac B Heziento).



COAEPXKXAHUE OBYUYEHUA

Mooynb «Anecebpay
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yHOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. Apudmernyeckue JEUCTBHS €
palMOHAJIBHBIMA YMCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJIE€ JIpoOU W ApOoOM B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 33/la4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJsiredOpanvyecKue BbIPpAKeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, IMpaBWiIa MOpeoOpa3oBaHUs CYMM H
MPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS OJOOHBIX CIaraeMbIX.

CBoOiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnouwnieHsl U MHOTOUWIEHBI. CTeneHb MHOrOwIeHa. CloXKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. DOpMyIlbl COKpPAIIEHHOIO YMHOXEHHS: KBaapaT
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHUCIO KOPHEHU JIMHEWHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneitHOe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPABHEHUW C JIByMs IEPEMEHHBIMU. PellleHne CUCTeM YpaBHEHUM



cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npssmoil. YuciioBble NpOMEXKYTKH. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOIA.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AGciucca U opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MIOCKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |X|. I'padmyeckoe perieHue JTUHCHHBIX YPaBHEHHUH M CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KIIACC

Yuciaa v BIYMCICHUSA

KBagparubiii kopeHb u3 uwucia. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YU CIOBBIX BhIPAKEHUN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3auCh YKCIIA.

AJsredOpanvyecKue BbIPAKEHUA

KBagpaTHblii  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOHUTEIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CrnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJCHHE aireOpandecKkux ApoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHMUS.

['padrueckas maTEpHpeTalvs YpaBHEHUN C IBYMs MEPEMEHHBIMU U CHCTEM
JVHEUMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJIHOM NMEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU



[Tonsitue ¢ynkmuu. OOIacCTh ONpeAeieHus] W MHOXKECTBO 3HAYCHUN
bynkuun. CnocoObl 3a1aHust PyHKIUH.

I'paduk ¢ynknuu. Utenwe cBorcTB ¢GyHKIMU 10 €€ rpaduky. I[Ipumeps
rpadukoB QYHKINH, OTPAKAIOIIUX PEATbHBIC TPOIIECCHI.

@DYHKIMU, OMHUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpaduxi. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KUIACC

Yuciaa v BBIYMCICHUA

PanronanpHbie 4MCla, UppallMOHATIbHBIC YKCIIa, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YK CIIA
Kak OCCKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK1y MHOKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHeHHE JIEHCTBUTENIBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUA C
JNEUCTBUTEILHBIMUA YU CIIAMH.

Pa3mepbl OOBEKTOB OKPYXAIOIIEr0 MHpA, JUIMTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpUOIMmKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHEHME. PenmieHne ypaBHEHH M, CBOASAIINXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHHN, CBOASIIMXCS K KBaApPaTHBIM.
bukBanparHoe ypaBHeHue. [IpumMmepsl pemieHnst ypaBHEHUM TPEThEN U 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYyMs NEepeMEHHBIMU U ero rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEpEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUH,
OJIHO W3 KOTOPBIX JHHEHHOE, a Japyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anreOpandecKuM CIocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne nMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JVMHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEpHpeTanyss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DOyHKIUU



KBagparnunas dynknus, e€ rpadpuk u cBoictBa. [lapaboma, KOOpaAWHATHI
BEPIINHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPaAOOJIBI.

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

YucaoBblie M0CJIeA0BATEILHOCTH U MIPOTPECCUH

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMyIoit u GopMyIoi N-To YiieHa.

Apudmernueckas u reoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apru(PpMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHre WieHOB apu(pMETUYECKOH MU TEOMETPUUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBIN POCT.
CI1oXHBIE IPOLIEHTBI.

Mooyne «I'eomempusiy

7 KJIACC

HauvanbHbie nonsTus reometpun. Touka, npsmas, OTpPE30K, Jy4d. Yrou. Buzasl
yrioB. BepTukanbHble M CMeXHbIE yIUIBl. buccekrpuca yria. Jlomanas,
MHOTOYroJibHUK. [[apainenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUHU.
IIprMepbl CUMMETPHUM B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI) LUPKYJS W JIMHEUMKH. TpPEyrojabHUK.
Bricota, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOeApEeHHBIN M PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojibHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoOIICTBA M NIPU3HAKU NapaJUIEIbHbBIX MPsAMBIX. CyMMa yTJIOB TPEYrOJIbHUKA.
BueniHue yribl TpeyroyJibHUKA.

[IpssMOyrOoNibHBIA ~ TpPEyroabHUK. CBOWCTBO MEIHUAHBI MPSMOYTOJIBHOIO
TPEyroJbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. Ilpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUITMHE JIOMaHOW, Teopema O OousblieM yriie U OONbIIell CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuyeckoe MeCcTO TO4YeK. buccekTpuca ymia U CEpeIUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.



OKpy>KHOCTb M KpyI, XOpJAa MW JUaMeTp, HUX CBOWcTBAa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacatenbHas u cekymas K OKpYXHOCTH.
OKpy>KHOCTb, BIHCAHHAas B Yyroi. BrnucanHas u onucaHHas OKPY>KHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronbHuk. [lapamienorpamm, ero npu3sHaku U CBoMcTBa. YacTHbIE
cllydau MapajuieiorpaMMoOB (IIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMoyroJIbHAs Tpaneuus.

Meron ynBoenuss Mmenuansl. Llentpanbnas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHne noqooust mpu pelieHn: MPaKTUYECKUX 3a/1ay.

CpoiicTBa miomaaeld reoMerpudeckux ¢uryp. P@opMynbl misd IUIOLWIAAU
TpPEYroJibHUKA, MapajienorpamMma, pom6a u Tpaneruu. OTHOIIEHHUE IUIONIAIeH
NMoI00HBIX GUTYP.

Brruncnenue nioniagen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla MPsSMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 n 60°.

BrnincanHble M LEHTpalbHBIE YIJIbI, YTOJI MEXJY KacaTeJIbHOU U XOPHOM.
Yrael  Mexay ~XopaaMH M CEeKyIIMMHU. BriMcaHHbele W ONMCAHHBIC
YETBIPEXYTOJbHUKN. B3auMHOE pacnojiokeHue NOByX OKpykHocrel. Kacanue
okpyx’HOCTei. OOLIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAECHUS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTHdecKMx 3aad4 C HUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lonobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KaCaTEIbHOM.



Bektop, anmHa  (MOIyNb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTODBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. Koopaunatel BekTopa. CKalIApHOE IPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXO0XKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHUE.

[IpaBunpHBIE MHOrOYroidpHUKM. [InuHa OKpyxHOcTH. I'pagycHas u
paauaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane kpyra,
CEKTOPA, CETMEHTA.

JIBWKEHUs TUIOCKOCTM W BHYTPEHHHE CHUMMETpUM (Uryp (3JeMeHTapHbIe
npencranienus). [lapamnensasiii nepenoc. [1oBopoT.

Mooynb «Bepoamuocms u cmamucmuxay

7 KIIACC

[TpencraBienure JaHHBIX B BUJAE TAOJHML, AUarpaMM, rpaduKoB. 3aroIHEHNe
Ta0NHIl, YTEHHE U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHHE rpauKoB peasibHbIX NpoueccoB. M3pneuenue undpopmaum u3
JarpaMM U TaOJIMIL, UCTIONb30BaHNUE U UHTEPHIPETALUS JaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: cpelHee apu(pMeTHYecKoe, MeauaHa, pa3max,
HauOoblllee M HauMEHbIlee 3HAa4eHHs Habopa YHMCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYUBOCTH.

CrnyyaliHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
yacToTa. PoJb MalOBEpPOATHBIX U MPAKTUYECKHU JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B oO1ecTBe. MoHeTa 1 UTpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmua, pedbpo. Cremnenp BepmmHbl. Yucio pédep u cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myth). IIpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KUIACC

[IpencraBiieHre JTaHHBIX B BUE TAOJIHII, AMArpaMm, rpaduKoB.

MHOXkeCTBO, D3JEMEHT MHOXECTBA, NOAMHOXecTBO. Ornepauuu Haj
MHOXECTBaMU: OO0BEAMHEHHE, TepecedeHue, nomnoiHeHue. CBONCTBA oreparuit
HaJl MHOXECTBaMHU: TIEPEMECTUTEIbHOE, COYETAaTEIbHOE, PACHPENCIUTEIbHOE,
BKJItOUeHUs. Vcmosib3oBaHWe TpaduyecKoro MpecTaBiICHUS MHOMXKECTB s
OMMCaAHUS PeaJbHBIX MPOIIECCOB U SIBIICHUM, MPU PEIICHUN 3a7a4.



N3mepeHne paccerBaHMs JaHHBIX. J(Mcrepcuss U CTaHJAPTHOE OTKIOHEHHE
YHUCIIOBBIX HAOOpOB. JlnarpamMma paccenBaHusl.

DnemeHTapHbIe COOBITHS  ciy4aiiHOro ombiTa. CiydaifHple  COOBITHS.
BepositHoct  coObITuH. OmNbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coOpITussMU. CirydaiiHbli BbIOOp. CBSI3b MEXK1Y MAJTOBEPOSTHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa J€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH U uucioMm pébdep. IlpaBuino
YMHOX€eHHUs. Penienue 3aa4 ¢ momMoupto rpados.

[TpotuBononoxHele coObiTusA. [uarpamma Oiinepa. OObenuHEHUE U
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIIOBHAs BEpOATHOCTh. IIpaBuino ymHoxkeHusa. HeszaBucnmbie
cobriTus. IlpencraBneHue skcnepuMeHTa B BHJAE JepeBa. PemieHue 3agad Ha
HAXOXKJECHUE BEPOSTHOCTEH C IOMOILIBIO JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
auarpamm Ouniepa.

9 KVIACC

[IpencraBnenre JaHHBIX B BuAe TaONMUI, JAWarpamM, TIpaduKoB,
WHTEpIIpeTanus TaHHbIX. YTeHHe U MOCTpoeHue TabJull, JuarpaMmm, rpauKoB 1Mo
pEAIbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackains. Pemenue 3amau ¢ CHOIb30BaHUEM KOMOMHATOPUKH.

['eomerpudeckass BepoATHOCTh. CiydailHbId BBIOOp TOYKH W3 (UTYPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepus HCHOBITAHWM 10 TEPBOTO ycmexa.
Cepust ucnbiTanuii beprymm. BepostHocTH cOOBITUHA B CEpPUM  UCIIBITAHHM
bepnymm.

CnyuaiiHasi BEJIMYMHA W PacHpeleliCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
OXugaHue u aucnepcus. Ilpumepsl MaTEeMAaTHYECKOTO  OXKHUIAHUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEIIMYMHBL. MaTeMaTHuuecKoe OXWIAHWUE U
JUACTEPCUSA CIyYalHOW BEJIMYUHBI «YHUCIO YCHEXOB B CEPUHU HCIBITAHUU
bepnynnmy.

[Tonsitue o 3akoHe OonbIIMX yuced. M3MepeHue BeposSTHOCTEN C MOMOIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOLIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «-MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl  ydyeOHOro Kypca
«MaremaTnka» XapakTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIACHWH, YMEHHUIO BHUJIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKu Kak c(eppl 4YeIoBeuecKon
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTAbIXa, peryisapHas Qusznueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IJIaHUPOBAHUS TIOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aeicTBUA:

e BBIBJISATh M XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXIY MOHATUIMH, (POPMYIHPOBATH
ONPEAEICHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  IPU3HAK
KJaccu(uKanyM, OCHOBAaHUSA Ui OOOOIICHWS W CpPAaBHEHHS, KPUTECPUHU
MIPOBOJIUMOTO AHAJIN3A;

e BOCHpPUHUMATH, (OPMYJHpPOBaTH U  MOPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE WU oOIIue,
YCJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeurss B (akTax, AAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMATHUECKUX YTBEPKICHHUH (MIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Ccroco0 penieHus ydyeOHOMl 3aaun (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTUE TMPOLECCa, a TAKKE BbIIBUTATh
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,;

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh MMOIYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y PE3EHTALMU U OCOOEHHOCTEN ayIuTOpHUU;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTAaBJIAThH IUIaH, AJITOPUTM PELICHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUsS C y4€TOM HMEIOIIMXCS PECYypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yabpTara peuieHrs MaTeMaTUIeCKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACSATEILHOCTU MOCTABIECHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

Mooynb «Anecebpay

K koniy oOydeHus B 7 KJjacce O0Oyd4arolmuiCs MOJYYUT CIEIYIOUTUE
MpPEeIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHE
JEUCTBUS C pPallMOHATIBLHBIMU YUCIaAMU.

HaxonuTh 3HAaYeHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPazHOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIIOPSIOYMBATH PAILIMOHATILHBIC YHCTIA.

OKpyIJIsTh YuCa.

BBINOMHATS TPUKUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIEHKY 3HaUYCHUIM
YHUCJIOBBIX BBIpAKCHUI. BBIMOTHATH ACHCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKA3aTEeISIMH.

[IpuMeHsAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 33Ja4Y, CBSI3aHHBIE C OTHOLIEHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELICHHS 3aa4 C y4€TOM OTPAHMYCHHI, CBSI3AHHBIX CO CBOWCTBAMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AsredpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anreOpandecKkylo TEPMUHOJIOTHIO U CUMBOJIHMKY, TPUMEHSThH
e€ B Ipoliecce OCBOEHUS y4eOHOro MaTepuaa.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIepEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHWE OJHOYJIECHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKHUTEIUM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH CIAracMbIX,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKCHHUS.

[TpumensaTs nmpeodpa3oBaHusl MHOTOWICHOB VISl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.



Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewmiaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpPaBHUIIA
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIbBHOMY emy. [IpoBepATs, sABIsSIETCS
JIM YUCIIO KOPHEM YPABHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPH PEIIEHUN JIMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHUCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YsSICh TIpaUKOM, HPHUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C BYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJauyd, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxkaTh Ha KOOPAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anre0pandecKoM SI3bIKE.

OtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOMIbIO (YHKUMA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUs W aHalu3a WH(OpManuwu,
U3BJICKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyuenus B 8 KJjacce 0Oy4aroumuiics TMOMYYUT CIEIYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh HaydaJdbHbIE MPEACTABICHHS O MHOXECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHHS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YUCJ1a TOYKaMH HA KOOPJAWHATHOU MPSMOM.

[TpumensaTs moHATHE apU(METHUYECKOrO KBAaAPATHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHIThH



npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelIeM, BbBIIOIHSITH
npeoOpa3oBaHus BIPAKEHH, COIEPIKAIUX CTENECHH C LEIbIM MTOKa3aTEeIIEM.

BBINONMHATE TOXKIECTBEHHBIE NPEOOpPA30BaHUsl PallMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUIEHAMH U alNredpandecKuMu IpoosiMu.

PackiiapiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[IpumeHsTh MpeoOpa3oBaHus BEIPAXKEHUM JIs1 pEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHENHbIEC, KBaJpaTHBIE YPABHEHUS W PalMOHAJIbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyeCcKuX Npe/ICTaBIEeHUH (YCTaHABIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HMEET, TO CKOJIbKO, U
npoyee).

[lepexoguTh OT cloBecHON (OPMYIMPOBKH 3anauu K €€ anreOpandyeckoi
MOJIENIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUII CPaBHEHUs, OLICHKH,
pelmaTh JUHEHHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpa@uuecKy0 WUTIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[Tonnmathy ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUU O 3HAYEHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMeHTapHBIX QYHKIUN BUJA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
dbyHkiuu 1o e€ rpaduxy.

K xoHiy oOyueHuss B 9 kJiacce OOyYaroOIIMICS TMOJYyYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.



Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH YHCIAMH,
codeTrass YCTHbIE M NHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYMCICHUSA C
UppaLMOHAIbHBIMU YUCIAMHU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C M[EeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasTe JEHUCTBUTENBHBIE YHCIA, BBIIOJHATH HPUKUIAKY pE3yJbTaTa
BBIYMCJIEHNN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHEWHBIE W KBaJApAaTHBIE YPAaBHEHMWsI, YPABHEHUS, CBOZSAIIMECS K
HUM, NIPOCTENIINE TPOOHO-pAllMOHAIbHBIE YPABHEHMUSL.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHUM C JABYMS INIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JTUHECUHBIM.

Pemars TekcTOBBIE 3ajauM  aireOpaMvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUuecKuX Npe/ICTaBICHUH (YCTaHABIMBATH, UMEET
JY YpaBHEHHE WIM CHCTEMA YPAaBHEHUU PEIICHUS, €CIIM HMEET, TO CKOJIBKO, H
npoyee).

Pemarp svHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHne HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3alIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTéMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMU U3y4eHHBIX BHIO0B. lloka3piBaTh cxemaTHUECKU

pacIoyio’KeHNe Ha KOOPAMHATHON MIOCKOCTH rpadukoB GyHKImE Buga: Y = KX, y
=kx+b y=kix,y=ax2 +bx +c, y=x3,y=1%y = |x|, B 3aBucumoct ot
3HaYeHUN KOA()PHUITUEHTOB, OMMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U HU300paxaTb CXeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KkBagpaTHuHyto QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0Bble MOCAECA0BATEILHOCTH H IPOTPeCCHU

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCUU IpHU
Pa3HbIX CIOCO0AX 3a7aHMsl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATENIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

Mooyne «I'eomempusiy

K xoHiy oOyueHuss B 7 kJacce OOYyYalOIIMICS TMOJYyYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YEpTEeXKU M0 YCIOBUIO 3alaud. V3MepsATh JIMHEWHbIE W YTIJOBBIE BEIUYUHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

Henatb rpyOyl0 OIEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaNbHON >KM3HU, Pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTb UEepPTEXH K TEOMETPUUECKUM 3a]1a4aM.

[lonp30BaThCsd TMpU3HAKAMM PABEHCTBA TPEYTrOJIbHUKOB, HKCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOIUTH JOTMYECKUE PACCYKIEHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30oBaThCAd NpPHU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEAMaHbl, TMPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUYECKUX 3a/a4.

Onpenensts napawiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPBhIE 00pa3yeT
c HUMH cekymias. OnpenensaTs napauieIbHOCTh MPSAMBIX C MOMOIIbIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU 0 TOYEK APYTrOr MPSIMOM.

Pemate 3amaun Ha KjeT4aToi Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
JIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEePEeCeUCHUN JBYX MapaJJIeIbHbIX MPSAMBIX CeKylled. PemaTe mnpakThuueckue
3aJ1a4yu Ha HaXOXJACHHUE YIJIOB.

Bianerp NMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIATh
OMCCEeKTPUCY yIJla U CEpEeIUHHBIN NEPIEHIUKYIISP K OTPE3KY KaK Fr€OMETPUUYECKHE
MeCTa TOYEK.



@opMyIMpPOBaTh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpIbl M JUaMeTpa
OKPY’KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMH. Y METh IIPUMEHSTH 3TU CBOMCTBA IIPU
peleHny 3aaa4.

BiageTe NOHATHEM OINKMCAHHOM OKOJIO TPEYIrOJbHUKA OKPY)XKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonb3oBaThbesl (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA IIEPECEKAIOTCS] B OJHOM TOYKE, MW O TOM, 4YTO CEpPEIVWHHBIC
NIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

BiageTe moHATHEM KacaTebHOW K OKPYXKHOCTH, IOJIb30BATHCS TEOPEMOM O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paanyca, IPOBEAEHHOIO K TOUKE KaCaHUSI.

[Tosp30BaTECSA MPOCTEMIIMMHU T€OMETPUUECKUMI HEPABEHCTBAMH, TIOHUMATh
WX TIPAKTHYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHEUKHU.

K koHmy oOydyenus B 8 kiacce oOydaromuiics MOJIYyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacnosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, MX DJIEMEHTHI,
IIOJIB30BATHCS X CBOMCTBAMU IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKHM IEPECEUYEHMs] MEIWaH TPEyroJbpHUKa (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Branets moHsTHEM CpeAHEN JIMHUM TPEYTOJbHHUKA W TPaneluruy, IPUMEHATH
X CBOMCTBA NpPHU pELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dajieca ¥ TEOPEMON O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTbess Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3afad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSTEIBHO JEaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp mnNOHATMAMM CHHYyCa, KOCHMHYyCa M TaHIE€HCA OCTpOro yria
MPSAMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCs STUMH MOHATUIMU I PELICHUS
MPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U TIOLIaAN
MHOTOYTOJIbHBIX ~ (puryp  (Ioyib3ysich, TJA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATH MOTYyYEHHBIE YMEHHS B TPAKTUYECKUX 3a1a49aX.

Branets DOHATUAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIjla, HCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, YIJIaX MEXIy XOpJaMHU (CEeKYIIHMH) U yIiie MEXIY
KAacaTeJIbHOM U XOPAOU IPU PELICHUH T€OMETPUUYECKUX 3a1a4.

Bianers moHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATH CBOWCTBA
ONKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a]a4.



[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJEJIN JIJIS 3a/1a4 PEabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYUCICHUS
C NPUMEHEHUEM TMOAO0US W TPUTOHOMETPHH (IMONB3YSACh, A€ HEOOXOIHUMO,
KJIBKYJISITOPOM).

K koHmy oOydyenus B 9 kiacce oOydaromMiics IOJIYyYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
HOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C HOMOIIBIO KaNbKYJIATOPA) AJIUHBI
Y YTJIBI JI1s1 HETaOIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs PpopMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXJIECTBOM JIJII HAXOXKJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHHSI Pa3IUIHBIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Brnagets moHsATHSMH  npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 10100 TPOU3BOJIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsATh cBoOWCTBa MOJO0OMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

[Tosp30BaTECSA TEOPEMAMU O NMPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUYECKUM U (PU3HUCCKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUYECKUX U (DU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, NPHUMEHSTh €ro B
PELIEHNH N'€OMETPUUYECKUX U TPAKTUYECKUX 3a]a4.

Bnanets MOHATUSIMM MPABUILHOTO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH IJIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIe YMEHUS B IPAKTUYECKUX 3a]1adax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABMXKECHUS
IJIOCKOCTH B MPOCTEUIINX CITydasix.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN IS 3a/1a4 PEAIbHOW JKU3HU U NTPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (TOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



Mooy «Beposmnocms u cmamucmurkay

K xoniy oOyueHuss B 7 kJacce OOYyYaroIIMIICS TMOJIYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Uutateh wuH(OpMaIMIO, TPEICTABICHHYI0O B Tabiullax, Ha JUarpammax,
NPEACTaBIATh JAaHHbIE B BHUAE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTronbuatkie) U KpyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  pEAIbHBbIE  YHUCJIOBBIE  JIAHHBIE,
MpeJCTaBJICHHbIC B TA0JIUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb30BaTh [ ONHMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apudMeTHYecKoe, MeJMaHa, HauOoJbIllee U HAUMEHbIIEEe 3HAYCHUS,
pa3Max.

MMeTs mnpencraBieHUE O CIy4alHOM HM3MEHYMBOCTHM HA IIpUMEpax IIEH,
bu3MYeCKUX BEJIWYUH, aHTPOTIOMETPUUYECKUX JIaHHBIX, UMETh IPEICTABICHUE O
CTaTUCTUYECKON YCTOMYHUBOCTHU.

K xoniy oOyueHus B 8 Kjacce o0Oydaroumuiics MOJXYYUT CIEIYIONTUE
MIPEIMETHBIE PE3YJIbTATHI:

W3Bnekath ¥ mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, TPEACTABICHHYIO B BHJIEC
TaOIuIl, qUarpamMM, rpadyKoB, IPEACTABIATh JTaHHBIC B BHJE TAOJIMII, TUArpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IOKAa3aTEIeh: CPEIHHUX
3HA4YeHUHN U Mep paccenBaHus (pa3max, JUCTIEPCUS U CTAaHAAPTHOE OTKJIIOHECHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHUM U YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEpPeHUN U HaOJI0ICHUIA.

HaxonuTb BEpOSTHOCTH CIy4alHBIX COOBITUN B ONMBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpadudecKkue MOJEIH: JCPEBO CIYYaHOTO 3KCIIEPUMEHTA,
JyarpaMMsbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IOJMHOMXECTBO, BBINOJIHATH
omepalMd  HaJl MHOXECTBaMU: OOBEIUHEHHE, TIepeceyeHue, JIOMOJHEHUE,
MEPEUUCIIATH SJIEMEHTHI MHOYKECTB, IPUMEHSITh CBOMCTBAa MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTaBICHHE MHOMXECTB W CBS3EH MEXIy
HUMH JIJI1 OMMCAHUS TIPOLIECCOB U SIBJICHUH, B TOM YHCJIE NPHU PELICHUH 337a4 U3
JIPYTUX y4eOHBIX TIPEAMETOB U KYPCOB.

K koniy oOyudeHus B 9 kjacce o0Oydarolmuics MOMYYUT CIEIYIOUIUE
MIPEAMETHBIE PE3YNIBTATHI:

W3Bnekat W mpeoOpa3oBbIBaTh WH(MOpMAIMIO, TMPEACTABICHHYIO B
pa3TUYHBIX HMCTOYHUKAX B BHJE TaOMWIl, auarpamm, rpaukoB, MPEICTaBISATH
JTaHHBIE B BUE TaOIUI, 1Uarpamm, rpadukoB.



Pemarp 3amaum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHHSI U MEPBI PACCEUBAHMS.

HaxoauThs 4acTOThl 3HaYEHUM M YacCTOThI COOBITHS, B TOM YHCJIE IMOJIB3YACh
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMH, B CEPHSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

HNMers mnpencraBieHue O CIy4alHOM BEIWYMHE U O paCIpPEIEIICHUU
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

Mooynb «Ancebpay

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUMCIeHU. PalimoHanbHbIE o5 5 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 2 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
3 ¥ PaBHCHHS H HEPABCHCTRA 20 2 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 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 JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o Oynicuun. HHCI0BbIE pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 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 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
qucia 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 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0

Mooynw «I eomempusy



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

7 KJIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/I)](;) cBoiictBa. M3me epHI/Ie reOMg)r I/I}‘III;CKI/IX 14 1 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapautenpHble IpsMBIE, CyMMa yII0B 14 1 bubnnorexa [JOK
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnorexa [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 0000MeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 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

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa [TOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 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

Mooyne «Beposmnocms u cmamucmurkay

7 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (mupp )
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
L HpencTaBicHie AaHHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Omwcarenpias craTHeTHKa 8 ! ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Coyaiinas H3MEHMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacToTa Cily4aiiHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001menne, cucreMaTH3amus 3SHAHUH 5 1 httos://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPO'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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 wacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
> Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3alIUs 3HAHUI https://m.edsoo.ru/7f417f62
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

KounyecTBO 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 IIEMEHTH! 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 beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuotexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 O0bmenrnue, 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
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