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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *XU3HU. PazButue y oOyuarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHSI W BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
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NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnep:kanue JByX alre0panyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPaKTUKO-OPHUEHTHPOBAaHHBIX 3anady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHune marepuana cnocoOCTBYET Pa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy IIaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).

COAEPKAHUE OBYUYEHMUSA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIC M JNECSTHYHBIC, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroi. IloHsaTHe palMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMOHAILHBIMU YHCIamMu. PelieHue 3aad U3 peaibHOM MPaKTUKW HAa 4acTH, Ha
JpoOH.



Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIMpeielieHne, NpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEeeIeHHs, 3aUCh OoNbpInX yucen. [IpouenTsl, 3anuch
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpuMeHEHNE TPU3HAKOB  ACIUMOCTH, pAa3JOKEHHE Ha MHOKHUTEIH
HaTypaJIbHBIX YHCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIEe OpsiMas HW  oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

[IepeMeHHBIE, YUCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienme 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

Opnnowiensl 1 MHOTOWIEHBI. CTteneHp MHOrowIeHa. CiioKeHue, BBIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUA, IpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBbIX YypaBHEHUU. CocCTaBlI€HHWE YpaBHEHHU 1O
YCJIOBHIO 3a7ja4u. Perenne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPAaBHEHUM.

JIuneliHOe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cucrtema AByX
JVMHEMHBIX YpaBHEHUW C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU
ciocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopaunara Touku Ha npssMoil. UncnoBble TPOMEXKYTKU. PaccTosiHre MexTy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOYKHU Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyTaMu.
Urenne rpadukoB peabHbIX 3aBUcuMocTel. [lonarue ¢ynkuuu. [padux
dbynknuu. CroiicTBa pyukuii. JInneiinas ¢pynkius, eé rpaduk. ['padux Gyakmmm
y = |X|. I'padmyeckoe perreHne JTUHEHHBIX YPaBHEHHWH M CHUCTEM JIMHEHHBIX
YPaBHECHUM.

8 KIIACC



Yucaa v BBIYMCICHUSA

KBagparHbeiii kopeHb U3 uucia. [loHATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUS UPPAITMOHATBHBIX ynce. CBOWCTBA apu(hMETHICCKIX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHUCIIA.

AnredOpandeckue BbIPAKEHUS

KBagpaTHbeil  TpEXuieH, pas3loKEHWE KBAJPATHOIO TpEXWIEHA Ha
MHOKUTEU.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JICHHE alreOpandeckux ApoOeH.
PanronanbpHbIe BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['paduyeckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IEepeMEHHBIMU. [IpuMmepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJIHOM MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[Tonstue @ynkuuu. OOnacTh oONpeAeNeHus W MHOMXECTBO 3HAUCHHM
dbynkuun. CriocoOb! 3a1aHus PyHKITUH.

I'padux dbynxkuuu. Yrenne cpoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaduKkoB GYHKIHMA, OTPAXKAIOIMIUX PEeATbHBIE TTPOIIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOIMOPIHMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. Oyukuun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
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KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JEUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHeHHE [JIGHCTBUTENBHBIX 4YHCeN, apudmeTuyecKkue MACUCTBUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOWIET0 MHpa, JUIMTEIBHOCTh IIPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIIMYMHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIuneriHoe ypaBHeHUE. Pelienue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmenus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHUE ¢ ABYMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJJHO M3 KOTOpPbIX JIMHEIiHOe, a Jpyroe — BTOpoW creneHu. ['padpuyeckas
UHTEpIIpETalys CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapartHele HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagpartnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHaTHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byukmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x|, i ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCUu

[IoHsiTHE YMCIIOBOM IMOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOM (opmysoit u popMyIioi N-ro ujeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHIUAIBHBIM POCT.
CoXxHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA [POI'PAMMDBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLUIOMY W HACTOSAIIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHUM B IPYIHX HayKax U MPUKIAAHBIX chepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S13aHHOCTEN TpaXKJIaHUHA U PEAIU3aLUU €r0
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTHYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHNEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaTEMaTUYECKOW KYyJIbTypOoW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o K€ IIpaBa APYroro 4ejJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U IMyTel UX PeIleHus;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHCIE
(bopMyIMpOBaTh UAEH, HOHITHS, TUIIOTE3bI 00 0OBEKTaX U SBIEHUSAX, B TOM UYHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEelIeHUs] U AEUCTBUA, (GOPMYIMPOBATh M OLEHHBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHN, OTHOMIEHWH MEXIy IOHATHIMH, (HOPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWUYHBIC, YaCTHbIC M oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
MIPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTUKH, IE€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaWBaTh APTYMEHTAIIMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOIONEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh WM HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JIuarpaMMamu, HWHOWM TrpaduKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIpUHUMATh U (OPMYIHUPOBATh CYXKICHHSI B COOTBETCTBHUH C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

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 JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yNbTaThl  pEUIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MATEMaTUYECKUX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyNIoBbIX (opmax pabotsl (oOcyxkaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.
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INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMETHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuThe 3Ha4eHUs YUCIIOBBIX BBIPAKEHHM, MPUMEHITh pPa3HOOOpa3HbIE
CrI0cOObI U MPUEMBI BBIUMCICHHUS 3HAYCHHUM APOOHBIX BBIPAKECHHM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0oAHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YAaCTHOCTU B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyrJisTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUUCICHUM, OIIEHKY 3HAaYCHUM
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa30KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl pEIIEHUs 3a7a4 ¢ YYETOM OTpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BomonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEACHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BbIMONHAT, yMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIEeCTBIIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKH  CIaraeMbiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
U3 MAaTEMaTHKH, CMEXHBIX PEIMETOB, U3 PEATBHON MPAKTHKHU.
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Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewmaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIILHOMY emy. [IpoBepsATh, sBIsIeTCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensaTh rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CTpouTh B KOOPIMHATHOW TIJIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/1aud, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4ECHHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATH YACIOBBIE POMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH [0 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHaIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiiCs IOJIYYUT CIICAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHU U BbIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[TpumeHsaTh mOHATHE apU(METHUYECKOrOo KBaJAPATHOTO KOPHS, HaXOAWUThb
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHATH
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npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcrnonb30BaTh 3anmucu OOJBIIMX M MaJbIX YUCEI C IMOMOIIBI JAECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

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

BhITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHUCTBUIN HAJ MHOTOYJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHM JI pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEAMETOB, U3 PEATbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiaty nMHENHBIE, KBaJpaTHBIE YPaBHEHUS U PAllMOHAJbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKUX NpeCTaBIECHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreopandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJTYYEHHBIN PE3YJIbTAaT.

[IpuMeHATh CBOWCTBAa YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHWH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BaTh (PYHKIIMOHAILHBIE TIOHSATHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

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

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHATBHBIE YHCIIA.
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Bremonusate apudmernueckue AEHCTBUS C pPAaLMOHAIBHBIMU YHCIAMHU,
coyeTass YCTHbIE M TNMCBMEHHBIE IPUEMBI, BBINOJHATH BBIYMCIECHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

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

OKpyrasiTe JEWCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yibTaTa
BBIYMCJIEHNN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-PAllMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISAECTCS JIMHEUHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUueCcKUX Mpe/ICTaBIEHUH (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHne HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3aIMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBl  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 3a]1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. Illoka3piBaTh cxemaTHUeCKU

pacIoyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KkBagpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aJaHusl.
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BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMbI TIEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

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

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0

16


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 IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 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. CHUCTEMBI 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. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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9 KJIACC

KounvecTBO yacoB JJIeKTPOHHbIE
Ne  HammeHoBaHme
(undposbie)
n/ | pasieioB U TeM Bcer Koutpoasn = IIpakTuueck
o0pa3oBaTe/ibHbIE
n IporpamMMmel 0 ble padoThI ue padoThl
pecypcsbl
Yucna u
— bubmuoreka [JOK
. ’ 9 https://m.edsoo.ru/7f419
JlelicTBUTENbHBIC 408
qrcna -
YpaBHeHus u
HEPaBEHCTBA. bubnmoreka [JOK
VYpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f419
OJTHOH do8
MEPEMEHHOMN
YpaBHeHus U
HeDABCHCTED bu6mmoreka [IOK
P ' 14 1 https://m.eds00.ru/7f419
Cucrembl
y dos
YpaBHCHHIA
VYpaBHeHus u bubnuorexa [JOK
HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctBa dos
bu6mmoreka [IOK
OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
YucoBsie bu6mmoreka [JOK
MIOCJIEI0BATEIBHO 15 1 https://m.edsoo.ru/7f419
CTH do8
IToBTOpEHME,
0600 bu6mmoreka [IOK
R ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
y dos
3HAHUU
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO
[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM POrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
1 UYucna 1 BBIYUCIICHUS
11 BoimonusATe, coyeras  yCTHbIE UM [HCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKkre ACUCTBUS C PAIIMOHATBHBIMHU YHCIAMH
Haxomuth ~ 3Ha4YeHHWs]  YHUCIOBBIX  BBIPAKECHWUM,  NPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPXKEHUH, CO/IepKaluX OOBIKHOBEHHBIE U JECSITUYHBIE POOH
[lepexoauts OT oaHON (OpMBI 3amuMch 4YUCENl K Apyrou
. (mpeoOpa3oBbBIBaTh  JCCATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSATHUYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECSITHYHYIO IPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
15 Okpyriarh uyncna
BrInoHATE NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE  JIEUCTBHUS €O
CTENEHSIMU C HATypaJbHBIMHU TTOKA3aTeIISIMU
17 [IpuMeHATh mNpU3HAKU JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIN
' HaTypaJIbHBIX YHUCEIT
Pemate  mpakTUKO-OpUEHTUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOLLIEHHUEM BEJIMYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOIICHTaMH, HMHTEPIPETUPOBATh PE3yJAbTaThl pEHIeHUs 3aaad C
y4€TOM OTpaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMHU pPacCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Wcnonb3oBarh anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,
' MIPUMEHSTH €€ B POLIecCe OCBOEHHsI yUeOHOT0 MaTepuaa
2.2 Haxomuth 3HaueHUs OYKBEHHBIX BBIPAKEHUN TpH  3aJaHHBIX
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S3HAYCHHUAX IMEPEMCHHBIX

BremonssaTh Hp606p330BaHI/IH OCJI0Tro BBIPpAXXCHUA B MHOI'OYICH

23 MIPUBECHUEM TIOJJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BbIMONMHATE yMHOXKEHHE OJHOYJICHA HA MHOTOWICH W MHOTOYJIEHAa Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaJgpara CyMMbl M KBaJpara
paszHoCcTH
OcCymecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILIEro MHOXUTEIS, TPYINIUPOBKU CIAaraeMblX,
npuMeHeHHs (HOPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHKsi MHOTOUICHOB ISl PELICHUS PAa3JIMYHbBIX
' 3aJa4 U3 MaTeMaTHKH, CMEKHBIX NPEIMETOB, U3 peaJlbHOM MPAKTUKU
27 Hcnons30BaTk CBOMCTBA CTENEHEW C HATypalbHBIMHM I1OKa3aTEIIIMU
' U1 IpeoOpa30BaHusl BBIPAKEHUN
3 VYpaBHEHUs U HEpaBEHCTBA
Pemate nuHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOH, NpUMEHssA
3.1 MpaBHjIa TEepexo/ia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
[IpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
> [IpumensaTs rpaduueckue MeTOAbl IMPU  PEIIEHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath mpuMeEpHI TIap YUCE, SBISIOMUXCS PEIICHUEM JIMHEHHOTO
' YpaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CTpouTh B KOOPAMHATHOMN TUIOCKOCTH rpadUK JTHHEHHOTO YpaBHEHHUS C
3.4 JBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TpaQUKOM, MPHUBOIUTH MPUMEPHI
peleHs ypaBHEHHS
35 Pemate cucremsl 1ByX JTMHEHHBIX YPaBHEHUN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HUCIIE TpapUUecKu
CocTtaBiiTh U pelarh JUHEHHOE ypaBHEHHE WINM CHUCTEMY JTHMHEHHBIX
3.6 YpaBHEHHH 110 yCIOBHUIO 3a/1a4i, HHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1aui NOJYy4YEeHHBIA pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHkuuu
N300pakaTh Ha KOOPAMHATHOW MNPSAMOM TOYKH, COOTBETCTBYIOILWE
4.1 3aJJaHHBIM KOOpJMHATaM, JIy4Hl, OTPE3KH, WHTEPBAJIbI, 3alMCHIBATH
YHCIIOBbIE TPOMEKYTKH Ha alre0panvyeckoM s3bIKe
4.2 OTmeyarb B KOOpDAMHATHOW TUIOCKOCTH TOYKH 110 33JaHHBIM
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KOOpJAMHATAM

Crpouth rpaduku nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHU Y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (YHKUIUH W3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOoThI
4.5 HaxoauTs 3HaueHune GyHKIMK 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnocod TPEACTABICHUS M aHAIM3a
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATH HH(OOpPMAIUIO W3
rpauKOB peabHBIX MPOLECCOB M 3aBHCUMOCTEH
8 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BIYUCICHUS
Hcnonp3oBaTe  HayallbHbIE ~ TPEACTABICHHS O  MHOXECTBE
11 JeMCTBUTENBHBIX YHCEJ JUIsl CPAaBHEHMS, OKPYIJICHUS] U BBIUMCIICHUH,
n300pakaTh JEHCTBUTENBHBIE 4YHCIA TOYKAMH Ha KOOPIMHATHOU
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3Ysl TPH HEO0OXOAMMOCTH
KaJIbKYJISTOP, BBINOJIHATH MPeoOpa3oBaHMs BbIpAXKEHUH, colepKalux
KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amuck OONBIIMX ¥ MaJbIX YHCEN C IOMOIIBIO
JeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaKeHUs
[IpuMeHsTh TOHSATHE CTENEHW C MENBIM ITOKa3aTelieM, BBITOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHWH, COAEPKAIIUX CTENEeHH C IEJbIM
MoKazaresieM
BEIMONHATE ~ TOXIECTBEHHBIE  MPEOOpa3oBaHUs  PAMOHAIBHBIX
2.2 BBIpQ)KEHUI Ha OCHOBE MpaBWJI JEHCTBUHA HaJ MHOTOWICHAMH U

anredpandeckuMu 1po0sMu
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2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEITH

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUIN ISl PEIICHUS PA3IUYHBIX

24 3a/1a4 U3 MaTEMaTUKU, CMEXHBIX IIPEAMETOB, U3 pEabHON IPAKTUKU
3 YpaBHEHHS 1 HEPABCHCTBA
Pemarp nuHeENHbIE, KBaJApaTHbIE YPABHEHHsS M PALMOHAIbHbIE
3.1 YpaBHEHUs, CBOASAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C JABYMs
IIEpEMEHHBIMU
[IpoBoauTh mpoCTEHIINE MCCIECNOBAaHUS YpPAaBHEHUM U  CHUCTEM
3.9 ypaBHEHHUH, B TOM 4YHCJIE€ C TpPUMEHEHUEM TrpaduuecKux
' IIpeICTaBICHUH (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WINM CUCTEMaA
yYpaBHEHUH peIleHUs], €CITU UMEET, TO CKOJIbKO, U TIpoyee)
[lepexomute OT cnoBecHOM  (opmMynupoBKM 3amaud K €€
33 anreOpanvyeckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
' CUCTEMbl YpaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33a]auM IOJYYEHHBIN pe3yabTaT
[IpuMeHATH CBOWCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
34 pelaTh JIMHEMHbBIE HEPABEHCTBA C OJIHOW MEPEMEHHON U UX CUCTEMBI,
' naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUA
[lonumarb M wKCHONB30BaTh (YHKIMOHAJIBHBIE MOHATHS M  A3BIK
41 (TepMHHBI, CHUMBOJHMYECKHE OOO3HAYEHUs), ONpEeNeNiITh 3HAYCHHE
' (YHKIIMM 1O 3HAYEHHIO apryMeHTa, OIpeNessaTh CBOMCTBa (YHKIMH
o eé rpaduky
Crpoutb rpaduku 3J€MEHTapHbIX (QYHKIUH BUIA:
4.2 y=Kk/x, y =x2, y = X3, y = |x|, OIUCBIBATh CBOWCTBA YMCIIOBOI (YHKIHH IO
e€ rpaduky
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsIeMoro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna u BBIYUCTIEHUS
1.1 CpaBHMBaTh U YNOPSAOYMBATH pALMOHAIBHBIE U HPPALMOHAIBHBIE
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quciia

1.2

BremoaaaTh apI/I(i)MeTI/I‘ICCKI/Ie I[GﬁCTBPISI C pallMOHAJIbHBIMU 4YHCJIaMH,
CoucTass YCTHBIC U NHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATh BBIYMUCICHUSA C

HppanOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUSA YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTGHBHBIG 4uciia, BbIIIOJHATL NPUKUIKY PE3yiibTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

2.1

2.2

2.3

2.4

YpaBHEHHUs U HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHU, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCT@ﬁH.IPIC ,Z[pO6HO'paI_II/IOHaJ'ILHLIC YpaBHCHUA

Pemartn cuctemsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IIEPECMEHHBIMU
" CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHUEC HEC ABJIACTCA

JIMHENHBIM

Pemars TekcToOBBIC 3amauu aJ'Il"e6paI/I‘IeCKI/IM cIocodoM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPAaBHCHHUA WM CUCTEMbBI IBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

IIpoBoauTh mpoOCTEHIINE MCCIECIOBaHUA YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM UHCI€ C MPUMEHEHHEM TpapuuecKux
MIpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTL pCHICHUC HECPABCHCTB Ha YK CIOBOM HpHMOﬁ, 3aI1iMChIBAaTh

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemrate cucTeMBI JIMHEMHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIFOYArOIMe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHue
CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C
ITOMOIIBIKO CMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPHU PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

Paco3naBate  (QyHKIIMM ~ W3yYEHHBIX  BHUJOB. [TokasbiBaTh

CXEMaTUYEeCKH PacIoyoKeHNE Ha KOOPAMHATHOMN IIOCKOCTH IrpapuKoB
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¢byukuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu or

3HaYeHUH KO3(PPUIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

3.3

3.4

4.1

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IJIOCKOCTH TpadukoB ¢GyHKIMH Buaa Y = VX, Y = |X| ¥ ONHUCHIBaTh
cBoicTBa (DYHKITHI

Crpoutb u wH300paXkaTh CXEMaTHYECKH TpaduKd KBAJPATHUHBIX
(GyHKINH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (YHKIHHA IO WX
rpadgukam

PacniosnaBath KBaapaTtuuHyr (QYHKIHIO TI0 (opmylie, TPUBOAUTH
MpUMEPHl KBaJpaTHYHBIX (QYHKIUH W3 peallbHOW JKU3HH, (DU3HKH,

r€OMETpUU
ApudmeTrnueckas U TeOMETpUYECKasi IPOrpPeccuu

Pacnio3naBath apuMEeTHYECKYI0 H T€OMETPUIECKYIO MPOTPECCHH TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

4.3

BEBITIONHATE BBIYMCICHUS C HCIONB30BaHWEM (GOpMYyS N-TO YICHA
apuMeTHUYecKol U reoOMeTPUUECKON MPOTrpecCcHii, CyMMbI MEPBHIX N

YJICHOB

N300pakaTh 4IEHBI MOCIEIOBATEIBHOCTH TOYKAMH HA KOOPJIMHATHOU

IIJIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIC 3aaadyud H3 peaJ’ILHOI\/’I KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIT)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYMCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YMCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmernueckue IeMCTBUS ¢ pallMOHAIBHBIMU YuciIaMu. Pemenue 3agay u3
' peanbHOM MPaKTUKU HA YacTH, Ha 1poou
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpazoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJBIINX YUCEIT
v [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U JpoOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHOU TPAKTUKN
L5 IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM  4Hciae npsMas U oOpaTHas
' [IPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHHs
21 IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEeHHOU. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIWYMHAMH B BUAE (OPMYIIHI.
' Boeruucnenns no gpopmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO  paBHbIE
' BBIPAXKCHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM
)t OpnHounenbl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYMTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
25 ®opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH
3 YpaBHeHUS
31 VYpaBHeHHe, KOpeHb YypaBHEHHS, IMpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

PaBHOCHUJIBHOCTb YPaBHEHUN
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JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMCIIO KOPHEH JIMHEHMHOTO

32 YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHCHUI
33 CocraBieHHe ypaBHEHUI IO YCIOBHUIO 3a/1aud. PelieHue TEKCTOBBIX 3a/1ay C
' MIOMOILBI0 YPABHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €Tr0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHUH CIOCOOOM MOJCTaHOBKHU. [IpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpadpuku. @yHKIMn
4.1 Koopannara To4ku Ha npsiMOi
42 YuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' psAMOit
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGcrucca U opavHaTa
' TOYKHM Ha KOOPJAUHATHOM IIOCKOCTH
W [Tpumepsr TpadukoB, 3amaHHbIX Gopmynamu. UTeHue rpaduKoOB peaabHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. 'paduk ¢pynxuu. CroiicTBa GpyHKUIMN
4.6 Jlunetinas Qynkuus, e€ rpaduk. ['padux yHkmun y = [x|
47 I'paduyeckoe pelieHue JUHEHHBIX YpaBHEHUW M CHUCTEM JIMHEHHBIX
' YPaBHEHUNU
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCTICHUS
11 KBampatueiii kopeHb u3 uucna. [loHstue 00 wuppalMoOHAIBHOM YHCIE.
' JlecsaTnuHbie IPUOIMHKEHHS UPPAITMOHATBHBIX YHCEIT
CroiicTBa apudMETUYECKHX KBAIPATHBIX KOPHEH W HX MPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YUCIOBBIX BBIPAXEHHUN U BHIYUCICHUSIM. J[eHCTBUTENbHbBIE
qucna
1.3 Crenens ¢ 1eTbIM MTOKa3areneM U e€ cBoiicTBa. CTaHgapTHas 3aluch Yucia
2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpathslil TpéxusieH, pa3ioKeHue KBaJpaTHOro TPEXUICHAa Ha MHOKUTEN

26




2.2

Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou

2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei

24 PanvionanbsHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBuenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmueckas uHTEepnpeTanysi ypaBHEHHH C ABYMS IIEPEMEHHBIMU U CHUCTEM
3.4 JINHEMHBIX YPABHEHHM C ABYMs IEepeMEHHBbIMU. [IpuMephl pelieHus cucreM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU

11 [lonstne ¢ynknuu. OOIacTh ONpEIeNieHuss M MHOXKECTBO 3HAYEHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIMH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXaroUX pealbHble IPOLECCH

44 OyHKIIUY, ONMUCHIBAIONIME TPSAMYI0 M OOpaTHYIO IPOMOPIHOHATBHEIC
' 3aBHCUMOCTH, UX I'pauKu

45 Oyukuuu y =Xx2, y = X?

4.6 OyHkmMu Yy = X, Y = |x]|

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUI

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUSA

27




Yucna ¥ BEIYUCIIEHUS

PaHI/IOHaJ'IBHBIe 4quciia, HppaldMOHAJIBHBIC 4YHCJIa, KOHCYHBIC U OeCKOHEYHEIE

11 JIECSITUYHBIE IPOOU
MHOXeCTBO JIeHCTBUTEIBHBIX YUCE, IEHCTBUTEIbHbIC YUCIA KaK OECKOHEUYHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM npsMoil. CpaBHEHME 1EHCTBUTENIBHBIX
qucenl
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEIBLHBIMH YHCIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKPY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyXkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyrienue yucen. Ilpukuaka u oueHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIIMXCS K KBapaTHbIM
Y bukBagpatHoe ypaBHeHue. Ilpumepbl pelieHuss ypaBHEHUH TpeTbell u
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenune npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHUI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemienune cucrem OBYX JTMHEHHBIX ypaBHEHUHN C IBYMs EPEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHHUH, OJHO W3 KOTOPBIX JHMHEHHOE, a Apyroe —
' BTOPOMU CTEIIEHH
2.10 I'padmuaeckas mHTEpIIpETAILINS CUCTEMBI YPAaBHEHUH C ABYMS TIEPEMEHHBIMA
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Penenne nuHEHHBIX HEPABEHCTB C OJHOM NepeMeHHON
2.14 Peuienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBa
216 ['paduueckas WMHTEpHpeTands HEPABEHCTB W CUCTEM HEPAaBEHCTB C ABYMS
' NepEeMEHHBIMU
3 OyHKIIH
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KBagpatnunas ¢yaknus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAWMHATHI

3 BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIIbl

3.2 I'paduku dpynkimii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkumii y=K/X, y = X° u ux cBoiicTpa

3.4 I'paduku QyHKIMIL, 1 UX CBOHCTBA
4 UYucnaoBble MOCIEI0BATEIBHOCTH

i1 Omnpenenenne u crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTENH. 3a1aHne
' MOCIIE0BATEIFHOCTH PEKYpPpPEHTHOM (hopmyIioit U popmymoii N-To daeHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOM
' IPOTPECCHH, CyMMBI IIEPBBIX N YWICHOB

43 ['eomerpuueckas mnporpeccus. Dopmynsl N-ro  4wieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkenne uiaeHOB apUPMETHUECKOM UM TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOM IIOCKOCTH. JIMHEHHBIH M SKCIOHEHIIMABHBIN POCT

45 CJ10KHbBI€ MPOLIEHTHI
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MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

MunucrepcTBo 00pa3oBanusi U Hayku KpacHomapckoro kpas

MyHnununajabHoe o0pazoBanue KpacHoapmeickuii paiioH

MBOY COLI Ne55 umenu I'paduna Bacuinus I'appuiioBnua,

PACCMOTPEHO

Ha 3acemanuu [HIMO
YUHTENIEH MaTEMATHKH,
busuku, nHOOPMATUKH

PykoBonutens HIMO

COTI'JTACOBAHO
3aMecTUTENb JUPEKTOpa

o YBP

baprenesa E.B.
[TpoTokon Nel
ot 28.08.2025 1.

I'epost CoumanucTu4eckoro Tpyjaa

YTBEPXIEHO

Hupextop MBOY COIII Ne55
umenu ['pabuna Bacunus
I'aBpunoBuua, I'epost
CouuanucTuyeckoro Tpy/a

Tumenko E.A.
ITpotokomn Nel Kopuauenko M.B.
ot 29.08.2025 r. ITpuxa3 Ne214
ot 29.08.2025 r.
PABOYAS ITPOI'PAMMA

(1D 7191299), (1D 7452765), (1D 7510794)

yueOHoro kypca «I'eomerpus»

U1 oOygarommxcst 7-9 KiaccoB

Cocrasutenu: bapreneBa Enena BinagumupoBHa — yuuTenb MaTeMaTUKU

Tapacosa JIt0o00Bs [1aBinoBHa — yunTens MaTEMAaTUKH

®posioBa Mapuna AjieKceeBHA — YUUTENIb MATEMAaTUKHU

CraponmxecredaueBckas 2025
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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHusi «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUMNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH Yy4EeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXXAHUME OBYUYEHUA
7 KIIACC
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HavanpHble nonsTus reomerpun. Touka, mpsiMasi, OTpE30K, JIiyd. Yroi. Buaesl
yrioB. BeprukanbHble M cMexHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOTr'OYroyibHUK. [lapannenpHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHHK.
Bricora, Menuana, OuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpPU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa U MPU3HAKKU NapajlIeabHbIX NPsAMbIX. CymMMa yrjoB TPEYroJbHHKA.
Breninue yribl TpeyroyibHUKA.

[IpssmMoyrosibHBIN  TpeyroinbHUK. CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOWM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONBHBIN TPEYTrOIBHUK C YIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsbllieM yriie U OOoJblIel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBINA
MEPIIEHINKYJIAP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpAa M JUaMeTp, HUX CBOWcTBAa. B3aumHoe
PacCIIOJIO)KEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKpY»KHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
cillyyau MapajijiesiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tparenus.

Meron ynBoenus menuansl. LlentpanbHas cumMmerpusi. Teopema dPaneca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pdunuent mnomodus. I[IpusHaku momOOUs
TpeyrojabHUKOB. [IpumeHeHne mogooust Mpu pelieHnH MPaKTHIECKUX 3a/1a4.

CpoiicTBa miomajei reoMerpudeckux ¢uryp. @opMynbl s TUIOMIAAH
TpPEYroJibHUKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
noJ00HBIX (Uryp.
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Brruncnenne miomanen TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perenun
IIPaKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO yIjla IPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHe (YHKIUU
yriaoB B 30, 45 u 60°.

BnvcanHbsle M LEHTpPAJIbHBIE YIVIBI, YTOJ MEXAY KacaTeJIbHOW M XOPOW.
Yriel  Mexay —XopJaMH M CEeKyIUMMH. BrmcaHHble H ONKMCAaHHbBIC
4eTBIPEXYTOJBHUKU. B3auMHOE pacnonokeHue AByX OKpyxkHocren. Kacanue
OKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anmHa  (MOAaylb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIlPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HAJA BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaJaspHOE IMPOU3BEINECHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATaX, MEPECEUCHHE OKPYKHOCTEH M MpsIMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBrwiIbHBIE MHOTOYTOJBHHUKK. [[nmmHa okpyxHOcTH. I'pamycHas w
paaviaHHas Mepa yria, BBIYMCIEHHME JUIMH Oyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (siemMeHTapHbIe
npenacrasienust). [lapannensasiil nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI

YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA
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JIMYHOCTHBIE PE3YJBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«I'eomeTpus» XapaKTEpU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUM B IPYIMX HayKaX U NPUKIAIHBIX cepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii €ro
opaB, IMPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'pa’KAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKHUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KU3HM IS YCIEIMHOM MNpodecCHOHaIbHOM
JESATEIIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHUEM MHAMBHUAYAIBHON TPAaeKTOPUH O0pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B [JEATEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMaHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl uenoBeuecKOon
JEATEIbHOCTH, TANoOB €€ pa3BUTUS M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIBbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,
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cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa JAPYroro 4eJoBeKa;

7) 3koI0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM /IS pelIeHUs 3a1a4y
B 00JIACTM COXPAHHOCTH OKPYXKAIOIIEH Cpeapl, IJIaHUPOBAHUS MOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POoOJIeM U MyTeH X PELCHUS;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHON
cpenbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y OPYTHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JAESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHW, B TOM YHCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI3OB, TPEOYIOIIUMH KOHTPMEP, KOPPEKTUPOBATH
IPUHUMAEMbIE pEIIeHUs] U ACHCTBUA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBuA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKM MATEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONMpENeNeHUs]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
IIPOBOJIMMOIO aHAJIN3a;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
YTBEPAUTENIbHbIE WU OTpPUUATEIbHBIC, E€AUHUYHbIC, YacTHble W OOUIME,
YCIIOBHBIE;

e BBIBISATH  MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
OpOTUBOpEUMsT B (paKTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKIACHUIX,
npemaraTb KpUTEPUU JUIsl BBISIBJIECHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEYMI;
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JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), IPOBOJAUTH CAMOCTOSITEIBHO HECJIOXHbBIE JI0KA3aTeIbCTBA
MaTeMaTUYECKUX (aKTOB, BBICTPAUBATH APTYMEHTALMIO, IPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHus y4eOHOM 3amayn (CpaBHUBATh HECKOJBKO
BapUAaHTOB pELICHUs, BbIOMpATh HauOoJiee MOAXOAAIMN C Yy4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHl, (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBJICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIEN0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKYy COOOI;
CaMOCTOSITENIbHO (hOPMYIHPOBaTh 000OIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIIECCa, a TaKKe BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nundopmanueii:

BBISIBIIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIUU, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEACTABICHHUS;

BBIOMpaTh GOpMy TpEACTaBICHUS HHPOPMAMU UM HWIUTFOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMH, [udarpaMmamMu, HWHOM TrpapuKod H UX
KOMOHMHAIMSIMU;

OLICHWBATh HAAEKHOCTh HMH(DOpPMAIMHM 1O KPHUTEPHUSIM, MPEATIOKESHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIPUHUMATh U (DOPMYIUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX Y NUCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUSA 110 XOIy PELICHUS
3a/1a4i, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTarT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npoOeMbl, perraeMon 3aJaun, BbICKA3bIBaTh UEH, HAIICJICHHbIE HA MOUCK
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pEIIeHNs, COIMOCTAaBIATh CBOM CYXICHUS C CYXKISHUSIMHU JPYTHX
YYaCTHUKOB JMAaNora, OOHApY>KMBATh pa3lMyue M CXOJCTBO MO3MILIMNA, B
KOpPEKTHOH popme popMyIHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;

e TMpPEACTAaBIATh  pe3yJbTaThl  pEHICHWS  3ajayu, HKCIIEPUMEHTA,
UCCJIEI0BAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOpMAT BBICTYTUICHHUS
c y4€TOM 3aja4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUuTOpUH;

e TIOHWMATh W HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTbHOM
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUUECKUX 3a]1aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, MJIAHUPOBATH OPraHU3AIIUIO
COBMECTHOW paloThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
00CYXZIaTh MPOIECC U Pe3yabTaT paboThl, 0000MATs MHCHHUS HECKOJIbKHIX
JIIO/ICH;

e YyYaCTBOBaTh B TPyHnmoBeIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPIAMHHPOBATH CBOM JEUCTBHS C JAPYTHMH WICHAMH KOMAaHJIBI,
OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMN TPOAYKT IO KPHUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBIIATH IUIAH, AJITOPUTM pELIeHUs 3a7adu (WJId €ro
4acTh), BBIOMpaATh CHOCOO pEIICHHUS C YYETOM HMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoOIlecca U Pe3yibTara
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

e TMPEABUACTH TPYAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTh MIPU PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MTOCTABICHHOW LIENU U
YCJIOBUSIM, OOBSCHSTh NMPUYUHBI JOCTHKCHUS WJIM HEAOCTHXKCHUS IIEJH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
peIMEeTHBIC PE3yIbTaThI:
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Pacmo3naBaTh W3y4eHHBIE TEOMETPUYECKHE (HUTYpBI, OMPENeNaTh WX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TIeOMeTpUuecKue (GUrypbl, BBIOIHATH
YEepTEXkKU MO YCIOBUIO 3anadd. M3MepsATh JMHEHWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Henatb rpyOyl0 OLEHKY JIMHEMHBIX M YIJIOBBIX BEJMYMH TMPEIMETOB B
peanbHOW >KM3HU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarhk pasMepsl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd MpPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1ay.

[IpoBOAUTE JOTMYECKUE PACCYKIECHUSA C MCIOIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCA TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TpPEYrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYIOJIBHOIO
TPEYTOJbHUKA, B PEHIEHUN TEOMETPUIECKHX 3aa4.

Onpenensath napauiedbHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT
¢ HUMM cexkymas. OnpenensaTs napauieJIbHOCTh IPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3a1aun Ha KjeT4yaToi Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YJIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyulen. Pemare mpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YTJIOB.

Bianerp NMOHATHEM TEOMETPUYECKOTO MECTa TOYEK. YMETh OIPEIEIATh
OHMCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIUpOBaTh OMNPEAECIEHUS OKPYKHOCTH U Kpyra, XOpJlbl U JuaMeTpa
OKPYKHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMHU. Y METh MPUMEHSTH 3T CBONCTBA MPH
peneHny 3aaad.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lonbp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYTrOJbHHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIMHHBIC
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOW TOYKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanuyca, MPOBEAEHHOTO K TOUYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX ITPAKTUYECKUNA CMBICI.
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[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BBl UYETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPH PELIEHUU T'€OMETPUUECKUX 3a1au.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TPEeYrojibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluyu, NIPUMEHATh
UX CBOMCTBA MpU pEUICHHH reoMeTrpuyeckux 3anad. [lomp3oBaTbes Teopemoit
dajieca U TEOPEMOU O IPOMOPLHMOHATIBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PEIICHUS
PaKTUYECKUX 3a/a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH I€OMETPUUECKUX
3ajay.

[Tonb3oBaTecss Teopemoir Iludaropa pns pemieHUsT TE€OMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYyI0 MOJEeNb B MPAKTHYECKHX
3aJlayax, CaMOCTOSITENIbHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagets DOHATMAMM CcHUHYycCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Iosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeEHSATh MOy4EeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIb30BAaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEeXIy XOpJaMHu (CEeKYIIMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHsATh MOlydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHUEM TMOAO0OUS W TPUTOHOMETPUM (MOJB3YSACh, A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K xoniy oOyuenus B 9 kiacce oOyYaronIuiicss MOJYYHUT CIETYIONTHE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pelmeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaIbKYJIATOPA) JJIMHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYCHU.
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[Tonp30Bathes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JJIi HAXOXJICHUSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXOKJEHUS pa3IMuHbIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYrOJbHUKOBY»), MPUMEHITh WX IpHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Bnagerp moHATHSIMH ~ mpeoOpa3oBaHMsS — MOAOOHMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO00HBIX Guryp. [lonp3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYMCIATH JUIMHBI W HAXOAWUTh YIJIBI y HOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOAOOMS B NPAKTHMUECKUX 3ajadyax. YMETb INPUBOJIUTH
IPUMEPHI TOOOHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUA U (PU3NUECKUI
CMBICJI, TPUMEHSITh HMX B PEIICHUH TEOMETPHUECKUX M (PU3NYSCKUX 3a/aad.
[TpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[lonb30BaThCd METOAOM KOOPJAMHAT HA IUIOCKOCTH, INPUMEHSTh €ro B
pELICHUN T€OMETPUYECKUX U MTPAKTUUECKUX 3aj1au.

Bnaners NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUIMHBI IYTH OKPYXHOCTH U paJHaHHONW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacTteil. [[puMeHsTh moydeHHbIe YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (GUTYp, TPUMEHATH JBUKCHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOJydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnuyectBo yacos DJIeKTPOHHbIE
Ne = HaumeHoBaHmue
Ipakruyec  (uudpoBbie)
n/  pa3ejioB M TeM KouTpoabHblie
Bcero KHe o0pa3zoBaTejibHbIE
n NPOrpamMMel padoThI
padoThI pecypcsl
IIpocreiimue
rEOMETPUYECKUE bubnuotexa [JOK
1 Gburypsl 1 ux 14 https://m.edsoo.ru/7f
CBOWCTBA. 415e2e
N3mepenune
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TE€OMETPUUYECKUX
BEJIMYUH
bubnunorexa LIOK
TpeyronsHUKH 22 1 https://m.edsoo.ru/7f
415e2e
[TapannensHble
HDSMALE. CYMMA bubnunorexa LIOK
P > OYM 14 1 https://m.edsoo.ru/7f
yrios 415¢2e
TpPEYroJbHUKA
OKpY>XHOCTb U
« Py bubnmoreka [JOK
prr' 14 1 https://m.edsoo.ru/7f
€OMETPHUUYECKHE 415626
MTOCTPOCHHUS
[ToBTOpEHuUeE, bubmmoreka [JOK
00001IeHHE 4 1 https://m.edsoo.ru/7f
3HAHUH 415e2e
OBIIEE
KOJIMYECTBO 68 4 0
YACOB I1O
I[TPOI'PAMME
8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne  HaummeHoBaHue
Ipakruyec  (uudpoBbie)
n/ | pasienoB U TEM KonTpoabHbie
Bcero KHe o0pa3oBaTejibHbIE
n NporpamMmmsl padoThI
paﬁon pecypcehbl
YeThIpE€XYronbsHU bubmmorexa [JOK
Pexyr 12 1 https://m.edsoo.ru/7f
K 417e18
Teopema Paneca
U TeopemMa o
T — bubnuoreka [{OK
poTioph 15 1 https://m.edsoo.ru/7f
BIX OTpE3Kax, 417618
mo00HbIE
TPEYTOJIbHUKU
IImomane.
Haxoxaenne
—.— bubmuorexa [{OK
tmaa 14 1 https://m.edsoo.ru/7f
TPEYTOJIHLHUKOB U 417618
MHOTOYTOJBHBIX
¢uryp. [Inomanu
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

mo00HbBIX puryp
Teopema
TMudaropa i bu6nmoreka [IOK
P 10 1 https://m.edsoo.ru/7f
Hatana 417e18
TPUTOHOMETPHH
Vsl B
OKPY>KHOCTH.
Brnincannsie u
OIIMCAHHbBIC bu6nmoreka [IOK
YeTHIPEXYTrOJIbHI 13 1 https://m.edsoo.ru/7f
ku. KacarenpHbie 417e18
K OKPY>KHOCTH.
Kacanue
OKPYKHOCTEMN
[ToBTOpEHuUE, bubnuorexa [IOK
00o00meHue 4 1 https://m.edsoo.ru/7f
3HAHUH 417e18
OBLIEE
KOJIMYECTBO
68 6 0
YACOBIIO
[TPOIT'PAMME
9 KUIIACC
Koau4vecTBo yacoB DJIEeKTPOHHbBIE
Ne HauMeHnoBaHnue
KounTpoub (uudpoBbie)
n/  pasgenoBuTeM  Beer IpakTHyeckue
HbIe o0pa3oBaTe/ibHbIE
n NPOrpamMMbl 0 padoThI
padoThI pecypcel
Tpuronomerpus.
TeopeMsbl
COCHIYVCOB I bu6mmoreka [IOK
Y 16 1 https://m.edsoo.ru/7f41
CHUHYCOB.
al2c
Pemienue
TPEYTOJIbHUKOB
[TpeoGpa3oBanue
O 00MSI. bubmuorexa [JOK
Metpudeckune 10 1 https://m.edsoo.ru/7f41
COOTHOIICHUS B al2c
OKPY>KHOCTH
bubmuorexa [JOK
BexTops! 12 1 https://m.edsoo.ru/7f41
al2c
JlexapToBbI 9 1 bubnuorexa [IOK
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KOOPAMHATHI Ha https://m.edsoo.ru/7f41
IIOCKOCTH al2c
[IpaBunbHbIE
MHOTOYTOJIbHUKH
. dmuna bubnuorexa [JOK
5 OKPY>KHOCTH H 8 https://m.edsoo.ru/7f41
IJI0IIAAb KpyTa. al2c
Beruucnenue
IIomangeu
bubmuoreka [JOK
JIBrKeHUS
6 6 https://m.edsoo.ru/7f41
MIJIOCKOCTH
al2c
IToBTOpEHME,
bubmuorexa [JOK
000011eHNE,
7 7 2 https://m.edsoo.ru/7f41
CHCTEeMaTH3aIns
o al2c
3HAHUU
OBUIEE
KOJIMYECTBO
YACOBIIO 68 6 0
I[TPOIT'PAMME

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJabTarta
6 I'eomeTpus
Pacrnio3HaBaTh M3y4eHHBIE T'€OMETpHUYECKUE (UTYpBI, ONMpPENesATh UX
B3aMMHOE€ pAacIloJIOKeHue, u300pakaTb TI€OMETpHUYecKHe (QUrypHl,
6.1 BBITIOJIHATh YEPTEXKH IO YCIOBUIO 3aqauu. V3MepsTh JIMHEHHBIE U
YIJIOBBIE BEJIMUYMHBL. PemaTh 3a1a4i Ha BHIYMCIICHUE JJIMH OTPE3KOB U
BEJINYHH YTIIOB
Jenath TpyOyr0 OIIEHKY JTMHEWHBIX W YTJIOBBIX BEJIWYHH MPEIMETOB B
6.2 pearbHOM KM3HM, pPa3MEpPOB MPHPOJIHBIX OOBEKTOB. Pazmnuarh
pa3Mepsl ATHX 0OBEKTOB IO MOPSIKY BETTHIIMHBI
6.3 Ctpouth 4epTekH K FTeOMETPUUECKHUM 3a/1adam
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6.4

[Tonb30BaTbcs MpU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh
IIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELLIEHUU

3a1a4

6.5

6.6

6.7

HpOBOI[I/ITB JJOTUYECCKUC pacCyKaCHus C HCIIOJIB30BaHHUEM

FEOMETPUUECKUX TEOPEM

ITonb30BaTbCA IpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJIWAaHbI, MPOBEAEHHON K THUIIOTEHY3€

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

Ornpenensats napajyieIbHOCTh MPSIMBIX C MOMOIIBIO YTIJIOB, KOTOpBIE
o0Opa3yer ¢ HUMHU ceKyias. Onpeaensats NapamieIbHOCTh MPSIMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJHOM MPSIMOM IO TOYEK

JIpyrou npsamou

6.8

6.9

6.10

6.11

6.12

6.13

Pemats 3agaun Ha KiaeT4aToi 6YM8.FC

[IpoBoAMTH BBIUMCIEHUS W HAXOAWUTh YHUCIOBBIE U OYKBEHHBIE
3HAQYEHHs YIJIOB B TEOMETPUYECKUX 3aJadax C HCIOIb30BAHUEM
CYMMBI YTIJIOB TPEYTOJBHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB,
0o0pa30BaHHBIX NpPU MEPECEYEHUH [BYX HNaApaUICIbHBIX HPSIMBIX

ceKymeﬁ. Pemrats MPAKTUYCCKUC 3a1a41 Ha HAXOXKACHHUC YIJIOB

Bnagerp 1NOHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh
onpeneNniaTh OUCCEKTPUCY yIila U CEepPEeIUHHBIH NEepHeHIUKYIsp K

OTpe3Ky KaK FreOMETPUYECKHE MECTa TOUEK

@opMyJIMpOBaTh OINPEACIICHUS] OKPYKHOCTH U Kpyra, XOpAbl H
JMaMeTpa OKpPYXKHOCTH, IIOJIb30BaTbCd HX CBOMCTBAMU. YMEThb

IIPUMEHSATH 3TH CBOMCTBA IIPU PELICHNN 3a/1a4

Bragete MOHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxoiauTh €€ neHtp. Ilomp3oBarbes ¢akTamMu O TOM, YTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEPEAUHHBIC NMEPHEHIUKYISAPBI K CTOPOHAM TPEYTOJbHHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

Brnaners mnoHsATHEM KacaTENbHOM K OKPYKHOCTH, IOJIb30BATHCS
TEOPEMOM O TEPHEHAUKYSIPHOCTH KacaTelbHOW W paauyca,

HpOBC,Z[éHHOFO K TOYKEC KaCaHUsA

6.14

ITons3oBaThCs HpOCTCﬁH.IHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI
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6.15

[IpoBOAUTH OCHOBHBIE TE€OMETPUYECKUE TOCTPOEHHUS C IIOMOIIbIO

LUPKYJIS U JINHEUKU

8 KUIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

6

['eomeTpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BHUbBI quBIpéXerHBHI/IKOB, HUX 3JICMCHTHI,
IIOJIb30BAThCS MX CBONCTBAMU IIpU pCHICHUH I'COMCTPUYICCKHUX 3a1a41
HpI/IMeHﬂTI) CBOMCTBA TOYKH nepeceucHrss MCIHaH TPCYTOJbHUKA

(eHTpa Macc) B PEIICHUH 3a1a4

6.3

6.4

6.5

Brnagete mnoHATHEM CpelHEW JMHUM TPEYroJibHUKAa W Tpamneluw,
IPUMEHSTh HMX CBOWCTBAa IpPU pEIIEHUH TIEeOMETPUYECKUX 3ajad.
[Tonb3oBatbes Teopemoit Dasieca U TEOPEMOI O MPONOPLUOHATBHBIX

OTpPE3Kax, MIPUMCHATH UX IJIA PCIICHUA IIPAKTHYCCKUX 3a1a4

HpI/IMeHHTL IIPpU3HAKH HO,I[O6I/I$I TPEYIrOJIbHUKOB B  PCHICHUU

rCOMCTPHUYCCKUX 3a1a4

[Tonb3oBatbes Teopemoit [ludaropa ns pemeHus reoMeTpUuecKuX U
npakTH4Yeckux 3azad. CTpouTh MaTeMaTHYECKyH) MOJENb B
MPAKTUYCCKUX 3aJadax, CaMOCTOATCIbHO ACIIATh qepTém 1 HAaXOAUThb

COOTBCTCTBYIOIIHC TJINHBI

6.6

Biagers MOHATHSAMU CHHYCa, KOCHHYyCa M TaHI€HCA OCTPOro yria
MIPSIMOYTOJIBHOTO TPEYrojibHUKA. [l0ap30BaThCsl TUMH MOHATHAMHU

AJI1 pCHICHUA MTPAKTUYCCKUX 3a/1a4q

6.7

6.8

Bbrancnsate (pa3nuuHBIMH CIIOCOOAMM) TUIOIIAAL TPEYTroJbHUKA U
MJIOMIAIM  MHOTOYTOJNIBHBIX (UTyp (MONB3ysACh, TA€ HEOOXO0IMUMO,
KaJIbKYJIATOpOM). [IpuMeHSATh MOJydeHHbIE YMEHUS B IMPAKTUYECKUX
3a/ayax

Brnagete  MOHATHAMH ~ BIOHMCAHHOTO W IIEHTPAJbHOTO  yIJa,
UCIIOJIb30BaTh TEOPEMbI O BIHMCAHHBIX YIJIax, yIjlax MEXIy XOopAamu
(CeKymmMMH) W YrJie MEXKIy KacaTeIbHONW M XOPJAOW TMPHU PEIICHUH

TCOMCTPHUYCCKUX 3aaayd

45




6.9

6.10

9 KVIACC

BJ'IaI[eTB IIOHATHUEM OIIMCAHHOI'O LIeTI)IpéXYI"OJ'IBHI/IKa, MNPUMCHATH

CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJBbHUKA IIPU PELICHUU 33124

IIpuMeHATh DOJNIy4eHHBIE 3HAaHMUS Ha IPAKTUKE — CTPOUTH
MaTEMaTHYECKUE MOJAEIN Ul 3alad PEAJbHOW JKU3HHM U NPOBOJIUTH
COOTBETCTBYIOIIIE BBIYMCICHHS C TNPUMEHEHHEM TMOoA00us U

TPUTOHOMETPHH (IIOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

Kon
NMpoBepPsieMOro
pe3yJbTara

6

HpOBepﬂeMLIe NnpeaAMETHBIC PE3YJIbTATbhl 0CBOCHUS OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

I'eomeTpus

6.1

6.2

3HaTh TPUTOHOMETPUYECKHE (QYHKIIMU OCTPHIX YIJIOB, HAXOJUTH C MX
MOMOILIBIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TPEYroJbHUKA
(«pemieHue  TPSIMOYTOJNIBHBIX — TPEYrodbHUKOBY»). Haxomuth (c

IIOMOIIBIO KaJII)Ky.]'IFITOpa) JJIMHBI 1 YTJIbL JJIS HeTaOJIMYHBIX 3HAYECHUN

ITonb30BaThCs (bOpMy.TIaMI/I IMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXJICCTBOM IJId HAXOXKIACHHA COOTHOIICHUM

MCKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAaXOXKICHUS
pa3IMYHBIX 3JIEMEHTOB TPEYroJIbHUKA («pElIeHUuEe TPEYroIbHUKOBY),

MPUMCHATH UX IIPU PCIICHHUU F'€COMCTPHUICCKUX 3a1av

6.4

Bnaners noHsATHsSMH mpeoOpa3oBaHUs MOA00US, COOTBETCTBEHHBIX
aMeMeHTOB TOAO0OHBIX ¢uryp. [lomp3oBaTbes CBOWCTBaMM TIOI00US
HPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JJIUHBI U HaXOAUTh YIIIBI Y
nogo0HbIX ¢uryp. IlpumeHaTs cBoWcTBa MomOOUs B NMPaKTHUECKUX
3ajayax. YMeThb MPUBOAUTH TNpUMEpbl MOAOOHBIX (uryp B

OKpYXaroIieM MUpe

6.5

6.6

ITons3oBaThCs TCOpEMaMu O IHPOU3ZBCACHHUU OTPC3KOB XOpA, O

MIPOM3BEIEHNU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelIbHOI

ITons3oBaThCs BCKTOpaMH, IIOHUMATh HX FCOMCTpI/I‘-ICCKI/Iﬁ u

(1)I/I3I/I‘-IeCKI/II\/’I CMELIC]I, IPUMCHATh UX B PCIICHHUU TI'COMCTPHUYCCKUX H
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¢usnueckux 3anad. [IpuMeHSATh CKaJIpHOE MPOU3BEIECHUE BEKTOPOB

JJIs1 HAXOXKACHWA OJIWMH U YTJI0B

ITons30oBaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCHSATH €TI0 B

o PELIECHNU T€OMETPUYECKUX U ITPAKTUYECKUX 3a7a4
Biagers NOHATMAMU  NIPAaBWIBHOIO  MHOIOYTOJIBHUKA,  JJIMHBI
6.8 OKPY’KHOCTH, [UIMHBI JyT'M OKPYKHOCTM M PaJMaHHOM MeEphl yria,
' YMETb BBIUUCIIATH IUIOMIAAb Kpyra M ero uvacred. lIpumensars
IIOJIy4YE€HHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax
6.9 HaxonuTh ocu niy LeHTpbl CUMMETPUH GUTYp, IPUMEHATH JABUKCHUS
' IUIOCKOCTH B MMPOCTEHUINUX CIIydasx
IIpuMeHATh NOJY4YEHHBIE 3HAHUA HA INPAKTUKE — CTPOUTH
MaTEMaTUYECKUE MOJAEIN Ul 3alad PEAJbHOM JKU3HM U NPOBOJIUTH
6.10 COOTBETCTBYIOILIME BBIYUCIIEHUS C TPUMEHEHUEM [OA00MS U

TPUTOHOMETPUYECKMX (QYHKIUH (MONB3yich, TAe HEO0OXOIMMO,

KaJIbKYJIATOPOM)

IMTPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
Havansnele noustus reomerpun. Touka, npsmasi, OTpe3oK, ay4. Yroi. Buast
6.1 yrioB. BeprukaneHble M cMexHblEe yribel. buccekrpuca yria. Jlomanas,
MHOI'OYrOJbHUK. [IapamiebHOCTh U NEPIEHAUKYIIAPHOCTD IIPSMBIX
6.9 Cummerpuunble  ¢urypel. OCHOBHBIE CBOICTBa OCEBOHl CHMMETPHH.
' [IpuMepsl cCHMMETPHH B OKpYKarOLIEM MUPE
6.3 OCHOBHBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYIS U JMHEHKU. TpeyrosibHUK.
' BricoTa, Mmenmnana, OuccekTprca, UX CBONCTBA
64 PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyrosbHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa M TpH3HAKKM pPaBHOOEIPEHHOro TpeyrojbHHKa. [Ipu3HaKu
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paBeHCTBA TPEYTOJbHUKOB

CpoiicTBa U MpPU3HAKU MapalIeNbHbIX NpAMbIX. CyMMa yIiiOB TPEYyTrOJIbHHKA.

o0 BHelHue yriel TpeyrojabHUKa
[IpssmoyronbHblii  TpeyroapHUK. CBOICTBO MeIMaHbl IPSIMOYTOJIBHOTO
6.7 TPEYrOJIbHUKA, IPOBEAEHHOW K runoreHyse. IlpusHakum paBeHcTBa
' MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYroJIbHBIN TPEYroabHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpHM: HEPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, Teopema o OousiblieM yriie W Ooybliell  CTOpoHE
TpeyronbHuKa. [lepnenauKynsap 1 HaKJIOHHAs
6.9 I'eomerpuueckoe mecto Touek. buccektpuca yrma U CepeAMHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMmeTp, HuX CBoWcTBa. B3aumHoe
6.10 pacroyio)keHue OKPY)KHOCTH W npsMoil. KacatenmpHas u cexymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIHCaHHas B Yroj. BmnucaHHas M omnMCcaHHas OKPYKHOCTH
' TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYerslpéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJipaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHoOOKas Tparenus, €€ cBoiicTBa U npusHaku. [IpsmoyronbHas
' Tparneuus
6.4 Meron yasoenus Menuansbl. LlenTpansHas cummerpus. Teopema daneca u
' TEOpeMa O IPOMOPIUOHAIBHBIX OTPE3Kax
6.5 Cpennue nMHUM TpeyrojabHUKa U Tpaneuuu. [{eHTp macc TpeyroiapHuKa
65 [TonoOue TpeyronbHUKOB, Kod(pdunueHnt noxodus. [IpusHaku mnOAOOUS
' TPeyroibHUKOB. [I[puMeHeHue nogo0us Npu peleHUH MPaKTUYECKUX 3a1a4
6.7 @opmynbl A8 IUIOMIAAU TPEYrojbHUKA, MapajjenorpamMmma, pomba H

Tparcuunu
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CroiicTBa mIomaae reomerpuueckux ¢uryp. OTHOIICHHE TLIOIMIAaEH

o8 o1I00HBIX GUryp
6.9 Brrunciienne mionagei TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa MNPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OcCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pUTOHOMETPUYECKHE
¢ynkuun yrios B 30°, 45° u 60°
6.1 BrnucanHble UM LEHTpalbHBIE YIUIBI, YIOJ MEXAY KacaTelIbHOW U XOpIOM.
' VYTIbl MEXAY XOpPAaMU U CEKYITUMU
6.13 BrnycanHble ¥ ONMCAaHHBIE YETHIPEXYTOJIBHUKHI
6.14 B3anmHoe pacnonoxkeHue IByX OKpyxHocTenl. KacaHnue OKpyKHOCTEH.
' OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM
9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXAeCTBO. DOPMYIIBI IPUBEICHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPaKTUYECKUX 33Jla4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [Togodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeAEHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYIINX, TEOpeMa O KBaJpaTe KacaTelIbHOU
Bektop, nmnmHa  (MOAyNnb) — BEKTOpa,  COHAMNpaBICHHBIE  BEKTOPHI,
65 MIPOTUBOMOJIOKHO HANpaBJEeHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEPALMH HAJl BEKTOpaMH. Pa3znoxeHue BeKTopa mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
65 Koopaunatsl BekTopa. CkalipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt

HaXO0XJICHUA IJIMH U YI'JIOB
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JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTH. Y paBHEHUS MPSMOW U OKPYKHOCTH B

6.7 KOOpJMHATAX, MEPECCUCHNE OKPYKHOCTEH U MPSIMBIX. MeToa KOOpJIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyXHOCTHU. ['pagycHas v paguaHHas Mepa yriia, BIYUCICHUE [UTHH AyT
' OKPY>KHOCTEHN
6.10 [Tnomane kpyra, ceKTopa, cerMeHTa
6.11 JIBYOKEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUH Quryp (djIeMeHTapHbIC

npeacrasienus). [lapamnensusiii mepeHoc. [ToBopor

MUWHHUCTEPCTBO IMPOCBEIEHUA POCCUMCKOW ®EJEPAIIIN
MuHucTepcTBO 00pa3oBanus u HayKu KpacHogapckoro kpasi

MyunuuunaabHoe oopazoBanue Kpacnoapmeiickuii paiion
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y4eOHOro Kypca «BeposiTHOCTb U CTATHCTHKAY

U1 oOygarommxcs 7-9 KiaccoB

Cocrasutenu: bapreneBa Enena BrnagumupoBHa — yuuTenb MaTeMaTUKU

Tapacosa JIto0oBb [1aBnoBHA — yuuTEIh MAaTEMATHUKU

®posnoBa MapuHa AJIeKCEEBHA — YUYUTENIb MATEMaTHUKHU

CraponumxkecredaueBckas 2025

HOACHUTEJBHAA 3AIIMCKA

B coBpeMeHHOM LM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBLIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPHUIOKEHUHN, TaK
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¥ UX POJU B 00pa30BaHUM, HEOOXOAMMOM KaXKJIOMY YelIOBeKy. Bo3pacraer umcio
npodeccuil, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsi Xxopolas 6a3oBasi MOArOTOBKA
B 00JIaCTU BEpOSITHOCTM U CTaTUCTUKHM, Takas IMOJrOTOBKAa BaXKHa IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCIEIHON Tpo(ecCuOHATBbHON Kapbhephl.

Kaxx b1l 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUAX HEAOCTaTKa
WM U30bITKa WH(DOpMAITUKU HEOOXOAMMO B TOM YHCJIE XOPOIIO CHOPMHPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIUICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEoOXOAUMOCTh chopMupoBaTh Yy
oOy4aronuxcs GyHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOYAIOIIYIO B C€0sl B KaUeCTBE
HEOTHEMIIEMOM  COCTABIISIIOUIE  YMEHHME  BOCIPUHUMATh W KPUTUYECKU
aHaAJIM3UPOBATh HHPOPMAIIUIO, IPEICTABICHHYIO B PAa3IUYHBIX (pOpMax, MOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEaJbHBIX IMPOLECCOB U 3aBUCUMOCTEH,
IIPOU3BOJIMTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM MPUHIMIIAMH cOOpa, aHalIu3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIecTBa M rocyJapcTBa
npuoOuiaeT oOydamImmxcsa K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alUy Iepedopa M Mmojacyéra yucia
BapHaHTOB, B TOM YMCJI€ B PUKJIAJHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TE€OPUHU
rpadoB co31a€T MaTeMaTHYECKU PyHAaMEHT JIsl GOPMUPOBAHUSI KOMITETCHITUHN B
0o0nacTu UHPOPMATUKH U LHUPPOBBIX TEXHOJOTHHA. [Ipy M3yyeHUU CTATHUCTHKU H
BEPOATHOCTH OOOTalalOTCs MPEACTABICHUS OOYyYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJax €ro MCCieloBaHus, (pOpMUpPYETCs MOHUMAHHUE POJIU
CTaTUCTUKU KaK MCTOYHUKA COIIMAIbHO 3HAYMMON MH(GOPMALIMU U 3aKJIaJbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBUMM C NaHHBIMU LENSIMU B CTPYKTYpE MPOTpaMMbl Yy4eOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOLIEro 00pa30BaHUs BbIAEIEHBI
CIIEIyIOLME COAEpKAaTENbHO-MEeTOANYEeCKEe TuHUM: «lIpencraBieHre NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadoBy.

Copepxanue nuaun «lIpencraBneHue NaHHBIX U ONMUCATEIbHAs CTATUCTUKA
CIIY)KUT OCHOBOW Juisi (hOPMHPOBAHHS HABBIKOB pabOThl ¢ WH(OpMaIuen: oT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIUK, NPEACTAaBIECHHONW B Tabnmuiax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MPEACTaBICHHMS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTUYECKHX XapaKTEPUCTUK CPEIHUX U PacCeHBaHUS.
Paborass ¢ naHHBIMH, OOy4aroluecsl ydarcs CYHUTHIBaTh M HHTEPIPETHUPOBATH
JaHHBIC, BBIABUTATh, APTYMEHTUPOBATh M KPUTUKOBAThH MPOCTEHIINE THIMOTE3BI,
Pa3MBIIUIATh HaJ (PAKTOpaMH, BBHI3BIBAIOIIMMU HU3MEHUYHMBOCTH, U OIICHHBATh MX
BJIUSIHUE HA pacCMaTpUBAEMble€ BEJIMYUHBI U MPOIIECCHI.
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MHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEM W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIA
U3YYEHUS TEOPUH BEPOSTHOCTEW. bBoibllloe 3HAYEHHE HMMEIT NPAKTUYECKUE
3aJIaHUs, B YACTHOCTH OIIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMHU MOJEIISIMHU.

[TonsiTue BEpPOSITHOCTH BBOJUTCSA KaK Mepa MpaBIONOA00Us CIIydaillHOTrO
coopitus. Ilpm wu3ydeHnn y4eOHOTO Kypca OOyYaloOlIUecss 3HAKOMATCA C
NPOCTEMIIMMUA ~ METOJAMH  BBIYMCJIEHHsS  BEPOSTHOCTEM B CIy4YalHBIX
DKCIIEPUMEHTax C PAaBHOBO3MOXHBIMU AJIIEMEHTapHBIMU UCXOJaMH,
BEPOATHOCTHBIMU 3aKOHaMHU, MO3BOJISIOIIMMHU CTaBUTh U peliarh 0oJiee CIOXKHbIE
3ajaud. B yueOHBIH Kypc BXOIAT HayalbHbIE MPEJICTaBICHUS O CIydyalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU OIl€palMsIMUA HaJl MHOKECTBAMM, PACCMATPUBAOTCS
IPUMEPBI IPUMEHEHUsS JUIS PEIICHMs 3a7a4, a TaKXKE HCIOJIb30BAaHUS B JIPYTHUX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 xnaccax u3ydaerca ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpbIM  BXomAT paznensl: «lIperncraBieHne JaHHBIX MW ONKCATENIbHAs
CTaTUCTUKA», «BeposTHOCTB», «DieMeHThl KOMOWHATOpUKW», «BBenenue B
Teopuro TpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kiacce — 34 daca (1 ygac B
Hegenro), B 9 kiacce — 34 gaca (1 gac B Heero).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne NaHHbIX B BUAE TaOIUL, AUarpamm, rpadukoB. 3aroJIHEHHE
Ta0JuIl, YTEHHE W TOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peajgbHbIX nporeccoB. M3pneuenue nudopmanuu us3
JUarpaMM U TaOJIHII, UCTIONH30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHas CTaTUCTHUKA: cpefHee apu(MeTHUecKoe, MEAHaHa, pa3Max,
HamOoJIblIeE M HAaWMEHbIIEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. lIpumepbl
CIIy4YallHOW U3MEHYUBOCTH.

CrnyyallHBIN SKCIIEPUMEHT (OMBIT) M CIydailHOe coObITHE. BeposTHOCTH H
yacTtoTa. Posib MaoBepOSTHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B MPUPOIE
u B oO1iectBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepuMHbl. Yuciao pébep u cyMmmapHas
creneHb BepmuH. [IpencraBnenue o cszHoctu rpada. llemn u nmxoel. [Tyt B
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rpadax. Ob6xon rpada (dinepoB myth). [IpencraBnenue o6 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momouibio rpados.
8 KJIACC

[IpencraBienne qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JIEMEHT MHOXKECTBa, NOJAMHOXeCTBO. Omnepauud HaJ
MHOKECTBaMU: O0ObEIUHEHHE, IepeceueHue, aomnosHeHue. CpolicTBa omnepauui
HAaJ| MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUsT MHOXECTB IS
ONMCAaHUs PEAIbHBIX IIPOLIECCOB U SABJICHUU, P PEILICHUH 3a1a4.

N3mepeHne paccenBaHus NaHHBIX. /(ucnepcuss M CTaHIAPTHOE OTKIIOHECHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro omnbiTa. CiydyaliHble COOBITHS.
BepositHoctrt  coObIThil.  OnbITBl ¢ PAaBHOBO3MOXKHBIMH  3JIEMEHTapHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITHSMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JI€pEBBEB: EIMHCTBEHHOCTb IYTH, CYIIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BEpIIMH M uucioM péodep. IlpaBuino
yYMHOXk€eHUs. Pemenue 3aaa4 ¢ moMoIsko rpados.

[IpotuBomnonoxkueie coObiTusA. Juarpamma Oinepa. OObeauHEeHUE W
nepeceueHrue coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  crnokeHus
BEPOSTHOCTEW. YCIIOBHAas BepOATHOCTh. [IpaBuino ymHOxeHus. HesaBucumsble
cobriTus. IlpencraBneHue skcnepuMeHTa B BUAE JepeBa. PerieHue 3agady Ha
HAXOXKJEHUE BEPOATHOCTEH C IIOMOINBIO [EpPEBa CIYyYalHOTO JKCIEPUMEHTA,
auarpamm Ouniepa.

9 KIIACC

[IpeacraBinenre JaHHBIX B  BuAe TaOmuLU, AWarpamM, TIpaduKoB,
MHTEpHpeTalus JaHHbIX. YTeHue U MoCcTpoeHue TabJull, Auarpamm, rpaukoB mo
pEaIbHBIM JAHHBIM.

[lepectanoBku u (akropuan. CoueTaHus U YUCIIO COUYETaHUN. TpPeyrobHUK
[Tackains. Pemenue 3a1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYI'M OKPYKHOCTH.

Hcnertanne. Yenex u Heyaada. Cepusi MCHOBITAHMM 1O TMEPBOTO yCIEXa.
Cepust ucnbiTanuii beprymum. BepostHocTH cOOBITUH B CEpPUM  UCIIBITAHHMA
bepnyum.

CnyuaiiHasi BEJIMYMHA W PacHpeleliCeHUE BEpPOSATHOCTEH. MaremaTtuueckoe
oxxumanue wu gucnepcus. Ilpumepbsl  MaTeMaTM4ecKoro  OXKUAAHUSA — Kak
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TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTudeckoe OXUIAAHUE U
JUACHEPCUA CIyYalHOW BEJIMYMHBI «YHCIIO YCHEXOB B CEPUHM HCHOBITAHUU
bepnrymmy.

[Tonarue o 3akoHEe OOJIBIIMX 4YHCell. M3MepeHHne BepOsSTHOCTEH C TTOMOIIBIO
qacToT. PoJib 1 3HaueHue 3aKOHA OOJIBIITUX YHUCEI B IPUPO/IE U OOIIIECTRE.

IINIAHUPYEMBIE  PE3YJIbTATbBI OCBOEHHUA  NPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTb U CTAaTUCTHKA» XapaKTEPU3YIOTCSI:

1) naTpuoTHYecKoe BOCIMTAHHE:

NPOSIBIICHMEM MHTEpeca K NPOLNUIOMY M HAacTOSIIEMY POCCHUCKON
MaTeMaTUKH, LEHHOCTHbIM OTHOIIEHUEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPakIaHCKOro 00IecTBa (HarmpuMmep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOIIEM, CBA3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESITEIbHOCTU YUYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM IS YCTENIHON MpodeccruoHaTbHOM
JESATETbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM MHIUBUIYAIBHOU TPAEKTOPUU 00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4YecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aja4, PEIICHUH, PaCCYyXIACHHUN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:
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OpPUEHTALIMEX B JICITEIbHOCTM HA COBPEMEHHYK) CHCTEMY HAy4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, MPUPOIBI U
oOmmecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAyKH Kak cdepbl YeT0BEYECKON
JEeSITEILHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH MU MAaTE€MaTHUYECKOW KYJIbTYpPOH KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEHUIIMMH HABBIKAMU HCCIEA0BATEIIBCKOM
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopMHpPOBAHME KYJbTYPbl 310POBbSl H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA peQICKCHH, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIEeH cpenbl, IIaHUPOBAHUS TOCTYNKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHUAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBUAX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B () OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bI 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:
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BBISIBIIAITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHATUN, OTHOIICHWNA MEXIy MOHSATHSIMHU, (DOpMyIUpOBaThH
OTIpEJICICHUS] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIA  IMPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHUS W CPaBHCHHS, KPHUTECPUH
IPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh ®  NPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;

BBISBJISITh ~ MAaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
NPOTUBOpEYHs. B (aKkTaxX, [aHHBIX, HAOIIOJECHUSX U YTBEPKIACHUSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa30OupaTh J10Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOXHBIC J0Ka3aTeIhCTBA
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS;
BBIOMpATh CrOco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElUICHUs, BBIOMpaTh HauboJiee TMOAXONAIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNW WHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpPEUHE, MpPoOIemMy,
CaMOCTOATENILHO YCTAaHABJIMBATh HMCKOMOE H JIaHHOEe, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHCE,

NPOBOJAUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE MO0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIJIBUTATh
MIPETOJIOKEHUS O €T0 Pa3BUTUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HMHGPOPMAIIMU, aHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATHU3UPOBATH U HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEACTABICHHUS;
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BbIOUpaTh (GoOpMy TpelICTaBiICHHUS HHPOPMAIMHM U WUIIOCTPUPOBATH
peliaeMble 3a7aud CXeMaMH, JAMarpaMMaMd, WHOM Tpadukod U ux
KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPHUSIM, NPEAJI0KEHHBIM
YUUTENEM WIN CPOPMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LETsIMU OOIIeHHUS], ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy pEelICHUs
3a/1a4yi, KOMMEHTHUPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
peuIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXICHHAMH JIPYTUX
YYaCTHUKOB JAMAJIora, OOHApYKMBATh pa3lIMyue M CXOJCTBO MO3MLIUN, B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOATEIBLHO BEIOMPATH (hOpMAT BBICTYILJICHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

IIOHUMATh U UCIIOJIB30BATh PEUMYIIECTBA KOMaHAHONW U WHIMBHyaJIbHON
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXIaTh MPOLIECC U Pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMPOBaTb CBOW JEWCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMH NPOAYKT IO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIAThH IJIAH, AITOPUTM PELICHHs 3aJadyu (WIH €ro
4acTh), BBIOMpATh CHOCOO pEMICHUS C YYETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTb U KOPPEKTHPOBAThH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:
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e BJAJETh CIIOCOOAMHU CAaMOINPOBEPKH, CAMOKOHTPOJIA MpoLiecca U pe3yibTaTa
pELIeHNs] MaTEMaTUYECKOM 3a7auH;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh MPHU PELICHUH 33]a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSCHATHh NMPUYUHBI JTOCTHOKCHHUS WIM HEIOCTHIKEHUS LEJH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpEAMETHBIE PE3YIbTATHI:

Yutate wuHOpMaLMIO, TMPEICTABICHHYIO B TaOaMIlaX, Ha Jguarpammax,
NpEACTaBIATh JaHHBIE B BHJE TaOJUI], CTPOUTH JUarpaMMbl (CTOJOMKOBBIC
(cronbuatkie) ¥ KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnucelBaTh W HMHTEPHPETHUPOBATh  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
MpeCTaBJICHHbIC B Ta0JMUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb3oBaTh [Ji1 ONMMCAHUS JAHHBIX CTAaTUCTUYECKUE XapPaKTEPUCTHKHU:
cpenHee apupMeTHYecKOoe, MeJMaHa, HauOoJbIllee U HAaUMEHbIEe 3HAYCHUS,
pa3Mmax.

NMeTh mpencTraBieHUE O CIIy4yalHOM HM3MEHYMBOCTHM Ha IpUMEpax IIeH,
(U3NYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX JAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOWUYNBOCTH.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

N3Bnekath W mpeoOpa3oBbIBaTh HHQPOpPMAIUIO, TPEACTABICHHYIO B BHJIEC
Talaul, quarpamm, rpaduKoB, TPEACTaBIATh TaHHBIC B BHUJIE TAOJIUII, TUArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IOKA3aTeNel: CpeaHuX
3HAYEHUH U Mep paccenBaHus (pa3max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYCHUM W YaCTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJibTaTaM U3MEpeHU U HaOJIOICHUH.

HaxonuTb BEpOATHOCTH CIy9alHBIX COOBITUH B OMBITAaX, 3HAS BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCIE€ B ONBITaX C PaBHOBO3MO>KHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonb3oBaTh rpaduyueckue MOJACNIH: JEPEBO CIYy4allHOTO SKCIIEPUMEHTA,
JIarpaMMbl Ditsiepa, YucaoBas npsmasi.
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OnepupoBaTh MOHATUSMU: MHOXECTBO, IMOJMHOXECTBO,  BBIIIOJHSTH
olnepalyyd HaJ MHOXXECTBaMHU: OOBEIUHEHUE, NEPECEUEHUE, JOINOJHEHUE,
NEPEYNCIISATH FIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpapuueckoe NpeACTaBICHUE MHOXKECTB M CBA3EH MEXIY
HUMU JUISI OIIMCAHUs MIPOLIECCOB U SIBJICHUI, B TOM YHCJIE IIPU PELICHUN 3a/a4 U3
JIPYrUX Y4eOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJIYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatp u mnpeoOpa3oBbIBaTh HH(OPMALMIO, MPEJICTaBICHHYIO B
pPa3IMYHBIX MCTOYHMKAX B BHJE TaOJUL, OuarpamMm, rpa@ukoB, IPEICTaBISTH
JaHHBIE B BUJE TaOMHUII, AUarpaMm, rpaduKoB.

PemaTtp 3amaunm OpraHu3oBaHHBIM NEpPeOOPOM BApUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IPAaBUII U METO/IOB.

Hcronb30BaTh ONUCaTENbHbIE XapaKTEPUCTUKH JUII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUI U 4acCTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yabTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOTIOCHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YlClie B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMHU, B CEPUSIX
WCIIBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

NmMets mnpencraBieHue O CIy4alHOM BEIWYMHE U O PaCIPEIEIICHUH
BEPOSITHOCTEN.

HNmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CITy4yallHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
NpUPOAE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasieRue JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5
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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 IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropere kypea 7 acca 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.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue
Ilpakrtuyec  (uudpoBbie)
n/  pa3lesoB U TeM KonrpoJibHueie
Bcero KHe o0pa3oBaTte/ibHbIE
n NpOrpamMmbl padoThI
padoThI pecypcsl
bu6nunorexa LIOK
[ToBTOpEeHUe
g 4 https://m.edsoo.ru/7f
Kypca 8 Kkiacca 413302
bu6nmoreka [IOK
OEeMEHTBI
5 4 1 https://m.edsoo.ru/7f
KOMOHWHATOPUKH 413302
I'eomerpuueckas bubmorexa LOK
p 4 https://m.edsoo.ru/7f
BEPOSITHOCTh 412302
bubnunoreka LIOK
WUcnerranus
B 6 1 https://m.edsoo.ru/7f
CpHYyILIH 41a302
Corvaaiisas bubnunoreka LIOK
v 6 https://m.edsoo.ru/7f
BEJIMYKMHA 413302
bubmuoreka [{OK
0600 ,
OPHIeHHC 10 1 https://m.edsoo.ru/7f
KOHTPOJIb 413302
OBIIEE
KOJIMYECTBO
34 1 2
YACOB IIO
ITPOI'PAMME

IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJBbHOH NPOI'PAMMBI

7 KJIACC

Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM

MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHO MPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHusl

pe3yJibTaTa

5 BeposiTHOCTB M cTaTUCTHKA
YuraTh HHPOPMALIKIO, TPECTABICHHYIO B TA0JINIAX, HA TUarpaMMax,
5.1 NpPEICTaBIATh JaHHble B BHUJE TaONUL, CTPOUTH AHArPAMMBbI

(cronOukoBbIe (CTONOYATHIE) U KPYTOBbIE) 110 MacCHBaM 3HAUE€HUN
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OnuceiBaTh © HHTEPIIPETUPOBATL PCAJIBHBIC YHCJIOBBIC [OaHHBIC,

> MpECTaBICHHbIEC B TAOIUIIAX, HA IUarpamMMmax, rpadukax
Hcnonps3oBate I ¢ OIMCAHUS JAHHBIX CTaTUCTUYECKUE
5.3 XapaKTEPUCTUKU: CpeHee apudMeTUIecKoe, MeIraHa, HauOoJbIIee 1
HauMEHbIIIEe 3HAYEHUS, pa3Max
Nmets npencraBieHue 0 Cly4aliHOM U3MEHUYHUBOCTH HA MPUMEpax LEH,
5.4 (u3MYeCKUX  BEJIMYUH, aHTPOIOMETPUYECKHX JaHHBIX, HMETh
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
NpoBePSIEMOro .
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTarta
5 BeposiTHOCTB M cTaTUCTHKA
W3Bnekatb U mpeoOpa3oBbIBaTh HH(POPMAINIO, MPEACTABICHHYIO B
5.1 BUJe TaOIWIl, AMarpamm, TpaguKoB, NMPEACTABIATH IaHHBIC B BHUJE
TabNIuI, AMarpamm, rpaukoB
OnuceiBaTh JaHHBIE C TIOMOLIBIO CTAaTUCTUYECKUX I[OKA3aTeNe:
5.2 CpeIHUX 3HAYeHUH U Mep pacceuBaHus (pa3max, JIucHepcus |
CTaHJIapTHOE OTKJIOHEHHE)
5 3 HaxomuTh 9acTOTBI YMCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIl, B TOM
' YHUCJIE 10 Pe3yJIbTaTaM U3MEpPEHUN U HaOJII0ICHUIA
Haxomuth BEpOATHOCTH CIOydyaWHBIX COOBITHM B ONBITaX, 3HAs
5.4 BEPOSTHOCTH D3JEMEHTAPHBIX COOBITUH, B TOM 4YHCIIE B OIMbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
56 Wcnonb3oBarh  rpapuueckue  MOJENU:  JIEPEBO  CIIy4alHOTO
' SKCIEPUMEHTa, TUarpaMmbl Diliiepa, YucioBas npsmMas
OnepupoBaTh MOHATUSMHU: MHOYKECTBO, MOJMHOKECTBO; BBIMOIHATH
5 6 olepalMyd  HaJ  MHOXECTBaMM:  OOBbEIMHEHHe, IepeceueHHe,
' JIOTIOJTHEHUE; IEPEYUCIIATD AIEMEHThI MHOXKECTB, IPUMEHSTh CBONCTBA
MHOKECTB
7 Hcnonp3oBate rpaduueckoe MpeiCcTaBIeHHe MHOXECTB U CBs3ei

MCXKAY HUMH JJIA OIMMCaHWA IPOUCCCOB U 5[BJ'I€HI/II71, B TOM 4YHCJIC IIpH
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pELIeHNH 3aJa4 U3 IPYruX y4eOHBIX MIPEIMETOB U KypCOB

9 KIIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHuA
pe3yJabTara
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekarb U mpeoOpa3oBbIBaTh HH(POPMAIHMIO, MPEACTABICHHYIO B
51 pa3IMYHBIX MCTOYHUKAX B BHUIE TaONWI], auarpamm, TIpaduKos,
MIPE/ICTaBJIATh IaHHbIE B BUJIE TaOIUII, TUarpamm, rpagukoB
- Pemarp 3amaun opraHu30BaHHBIM MEepeOOPOM BapHAHTOB, a TAKKE C
' WCIOJIb30BaHNEM KOMOMHATOPHBIX MIPABHII U METO/IOB
Hcnonb3oBath onucareiabHble XapaKTEPUCTHUKU Ui  MacCHUBOB
5.3 YHUCIIOBBIX JAHHBIX, B TOM 4YHCIIE€ CpeIHHE 3HAYEHUS U MEpPbI
paccenBaHUs
£ 4 HaxomuTh 4acTOThl 3HaUY€HHUW W YAaCTOTHI COOBITHS, B TOM YHCIE
' MOJIb3YACH Pe3yIbTaTaMH MPOBEAEHHBIX U3MEPEHHUM U HAOIIOICHUI
HaxomuTh BepOATHOCTH CIydailHBIX COOBITHI B M3YUEHHBIX OMBITAX, B
- TOM 4YHCJIE€ B ONBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
' COOBITHSIMH, B CEpHAX HCIBITAHWW /IO TEPBOTO YyCIeXa, B CEPHAX
ucnsiTaHui beprynnm
56 HNwmetrs mpencraBieHre O CIydyallHOW BEIMYMHE U O paclpeneleHUN
. BEPOATHOCTEMN
Nwmetr mpezacTaBneHue o 3aKOHE OONBIIMX YMCEN KaK O MPOSIBICHUU
5.7 3aKOHOMEPHOCTU B CIy4alHOW H3MEHYMBOCTM M O POJM 3aKOHa

0O0JIBIINX YKCEN B IPUPOAE U OOLIeCTBE
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
5 BeposTHOCTh U cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJE TaOJMI], nuarpamm, rpadukoB. 3aroiHEeHNe
Ta0JIMIl, YTCHUE W TOCTPOEHUE auarpaMM (CTOJOMKOBBIX (CTOJNOYATHIX) W
5.1 KpyroBbiX). UreHue TpaduKoOB pealbHBIX MpoleccoB. VI3BnedeHue
uHpOpMALIUM W3 JIUArpaMM M TaOJUI], HMCIIOJIb30BAaHHE M HHTEPIPETALUSI
JAHHBIX
OrnucaTtenbHasi CTaTUCTUKA: CpeqHee apu(MeTHUecKoe, MeIuaHa, pa3max,
5.2 HanOoJIbIIee U HaUMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX NaHHBIX. [Ipumepsl
CIy4yallHON M3MEHUYMBOCTHU
CrnyualiHplii SKCIIEpUMEHT (OMBIT) M ciay4yaiiHoe coOwiThe. BeposTHOCTh U
5.3 qacToTa. Poibp ManaoBepOSTHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITHH B
npupoe u B oduiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEM
I'pad, Bepmuua, pedpo. Crenenp BepiuHbl. Yuciao pédbep u cymmapHas
54 crenieHs BepmuH. [Ipeacrasnenue o cBszHoctu rpada. Llenmn u ksl [lytu
' B rpadax. OO0xom rpada (sitnepoB myth). llpencraBienue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ nomouisbio rpagoB
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
5 BeposiTHOCTB U cTaTHUCTHKA
5.1 [IpencraBienue JaHHBIX B BUI€ TAOIUL, 1UarpaMM, rpaukoB
5 9 MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBo. Omepanuu  Haj
' MHOXECTBaMU: 00bEMHEHNUE, ITepeceueHue, JOMOTHEHNE
5 3 CBolicTBa onepanuii HaJl MHOKECTBAMU: MIEPEMECTUTENBHOE, COYETATEIBHOE,
' pacrpeeuTeNIbHOe, BKIIOUEHUS
5 4 Hcnonb3oBanue rpaduyeckoro MpeACTaBICHUsT MHOXECTB JJIsl ONHCAHHA
' peabHBIX MPOIECCOB | SBJICHHUM, TIPU PEIICHUH 3a/1ad.
5.5 W3mepenune paccemBaHusi AaHHBIX. Jlucnepcusi U CTaHAApTHOE OTKJIOHEHHE
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YHUCIIOBBIX HAOOpOB. J[MarpamMMa paccenBaHus

DJIeMEHTapHbIE COOBITHS  clydaiiHOro omnbiTa. CiydailHble COOBITHS.

BepositHocTH cOObITHI. ONBITEI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU

>0 coopiTusaMu. CrydaiiHplii  BeIOOp. CBS3p MEXAY MaJIOBEPOSTHBIMH U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBolicTBa J€peBbEB: E€AUMHCTBEHHOCTh IIyTH, CYILECTBOBAHUE
5.7 BUCSAYEH BEpUINHBI, CBA3b MEXK/Y YUCIOM BEpIIUH U yuciioMm pédep. [IpaBuio
yMHOXXeHUs. Perienune 3a1a4 ¢ noMomsio rpagos
[IporuBononoxkubie coObiTus. Jluarpamma Ditepa. OObenuHEHHE U
5.8 nepecedeHne coObiTuil. HecoBmecTHble coObITHS. DoOpmyna CIOKEHHS
BEPOSATHOCTEMN
59 VYcnoBuast BeposiTHOCTb. [IpaBuiio ymHoxenus. HezaBucumpie coObITHS
[IpeacraBnenne »skcnepuMeHTa B BHJE JepeBa. Pemenue 3agad  Ha
5.10 HaXO0XJEHUE BEPOSATHOCTEN C MOMOUIBIO JAEPEBA CIY4alHOI'O 3KCIIEPUMEHTA,
Juarpamm Oiepa
9 KUJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBienue AJaHHBIX B BUAE TaOIMI], AMArpaMM, TpapuKOB, HHTEPIpETALIHS
5.1 NaHHBIX. YTeHHe W MOoCTpoeHue Tabmull, AuarpaMM, rpadUKoOB MO peallbHBIM
JAHHBIM
5.2 IlepecTanoBkuU U pakTOpHal
5.3 CoueTaHus U YUCIIO COYETAHUU
5.4 Tpeyronbuuk [lackans. Pemenne 3aad ¢ ucmnoib30BaHHEM KOMOMHATOPUKHT
55 I'eomeTrpuueckass BepoATHOCTh. CiiydailHbIf BBIOOpP TOYKH H3 GUTYpHl Ha
' IJIOCKOCTH, U3 OTpE3Ka U U3 AYTU OKPYKHOCTH
5.6 Ucnbitanme. Yenex u Heynada. Ceprs HCTIBITAHUN 110 TIEPBOTO ycnexa
5 7 Cepusa wucnbeiTanuii bepnymmm. BeposTtHocTu coObITHH B CepuM HUCHBITAHUN
' bepnynnu
5.8 CiydaiiHast BeIMYMHA U pacIpeiesIeHNe BEpOSTHOCTEN
59 Matemaruueckoe oxxkugaHue U - aucnepcus. Ilpumepsl MareMaTHdeckoro
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OXHIaHUA KaK TCOPETUYCCKOTO CPEAHETO 3HAUCHUA BCIIMYNHBL

510 MaremaTudeckoe OXHMIAHUE HW JUCIICPCUA CHy‘I&ﬁHOﬁ BCJIIMYHUHBI «YHUCIIO

YCIIEXOB B CEpUHU UCIIBITAHUN bepHym»

£ 11 [Tonsitue o 3akoHe OonbImIMX yucen. M3mepeHue BEpOSTHOCTEH C MOMOIIbIO

yacToT. Poib 1 3HaYeHue 3aKoHa OOJIBIIMX YHCET B IIpupoac u O6H.ICCTB€

IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
NpOBePsIEMOr0 OCBOEHHS OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
TpeOoOBaHUs o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHne OmnepupoBaTh MOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IIOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U ABJIICHUM, IPU PEUICHUU 3a]a4

u3 Apyrux y‘Ie6HHX npeaMeToOB

YMmenue ONCpUpOBaTh IMOHATHUAMU: OIPCACIICHUEC, aKCUOMA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC W  JIOXKHBIC
BBICKA3bIBaHUA, TPHUBOAUTH IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPUIIAHHWA BBICKA3bIBAaHUH

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypadbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTb HATYpPAJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIa, OOBIKHOBEHHAs ApOOb M
necsTHYHas OpoOb, CTaHJAPTHBIN BUJ YHCTA, PAlMOHAIBHOE YHUCIIO,
3 UppalMOHANILHOE YHUCJO, apu(METHUYEeCKUil KBaJpaTHBI KOpEHb;
YMEHUE  BBINOJHATH JEHUCTBUS C YHUCJIAMH, CpPaBHUBATb U
YHOPSIIOYMBATh YWCA, TMPEACTABISITH YHCIAa Ha KOOPAWHATHOW
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCIECHUN

4 YMmenue ONCpUpOBaATh MNOHATUAMU: CTCICHb C LECJIbIM IMOKa3aTCIICM,
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apudmeTnyecKkuil KBaJApaTHBIH KOpEHb, MHOTOWIEH, alreOpanydeckas
Npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENEHU
0oJbllle €AMHULBI; YMEHHE BBIIOJIHATH pacu€rbl Mo Qopmynam,
npeoOpa3oBaHusl MENbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKEHUH H
BBIPXKEHUIN C KOPHSIMH, Pa3IOKEHHE MHOTOYJICHAa Ha MHOXHUTENU, B
TOM YHCIIE C HCIOJIBb30BaHHEM (OPMYJI Pa3HOCTH KBAAPaToOB U

KBaJpaTa CyYMMBI 1 Pa3HOCTHU

YMeHue onepupoBaTh NOHATUSIMU: YACIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM IIEPEMEHHOM, 4YHUCIOBOE€ HEPAaBEHCTBO, HEPAaBEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBaJpPAaTHHIC ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPAaBHEHHSI C OJHOW IMEPEMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMI
MIEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]a4 U3 JIPYrux MpeaMeTOB
U TPaKTUYECKUX 3aJay; YMEHHE HCI0JIb30BaTh KOOPAMHATHYIO
NpSAMYI0O ¥ KOOPAUMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIUSA, rpaduK QYHKIIUH, HYIH
byHKIMH, POMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCEHBIIEEC 3HAYCHUS
GbyHKIMN; yMeHue OIIEepUPOBAThH MOHSATHUSMHU: npsmas
MPONOPIMOHAIEHOCTD, JTHHEWHAas (QYHKIUS, KBaJApaTuIHas (HYyHKIIHS,
oOpaTHasi MPOMOPLUOHANBHOCTh, Mapaboja, rumnepoona; ymeHue
cTpouth rpaduku GYHKIHUM, UCTIOIB30BaTh TpadyKH JJIs ONIPEACIICHUS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIS PELICHUs 3a]ad U3 JIPYTux
Y4eOHBIX TPEAMETOB W pEANTbHOW IKM3HH, YMEHHE BBIPAXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

YMenmne ONneprupoBaTh IIOHATUAMU: IIOCJIIEAOBATCIBHOCTD,
apupmeTHyeckass M TeOMeTpudecKkas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelieHuH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTUx

y4eOHBIX TPEIMETOB U PEATILHOM KU3HU
YMeHue pemarb 3aaud pa3HbIX TUIIOB (B TOM YHCJIE€ HA MPOLEHTHI,
JOJAM W 4YacTH, JBWXKEHHE, paboTy, LeHy TOBapOB M CTOUMOCThb

TOKYIIOK W yCITyT, HAJIOTH, 33J1a4d U3 00JIACTU YIPABIICHUS TUYHBIMHU U
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10

11

ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
ypaBHEHUs, HEPaBEHCTBA W CHUCTEMbl IO YCJOBHUIO  3a/1auH,
WCCIIEIOBATh IMOJIyYUEHHOE PElEHUE W OLEHUBAThH MPaBIONOA00HOCTh

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HOHATHAMH: (HUTypa, TOUKA, OTPE3OK, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOI'OyTOJIbHUK, TPEYroJIbHUK, PAaBHOOEIPEHHBIH
U PpPaBHOCTOPOHHUH TPEYroJbHUKH, MPSIMOYTOJIbHBIA TPEYroJbHUK,
Me/MaHa, OUCCEKTpUca M BBICOTA TPEYroJbHMKA, YETHIPEXYIOJIBHUK,
napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBaJparT, Tpanenus;
OKPY>KHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; yMeHHe pemarhb 3a/aud, B TOM YHCJIEe U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKHUX BEJIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB GUTyp U (pakToB

YMeHne omnepupoBaTh IOHITHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; IapajlIeIbHOCTh U IEPIECHIUKYIAPHOCTD MPAMBIX,
yroan MeXAy IpsMBIMH, IIEPIECHIUKYISAP, HAKIOHHAs, IPOEKLUs,
nojxobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CUMMETPUSL OTHOCUTEIHHO
TOYKM M INPAMOW; YMEHHE DPACIO3HABAaTh PAaBEHCTBO, CUMMETPUIO U
nojxobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh MOHATUSMHU: JUIMHA, pPAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TMepuUMeTpa U IJIOUIAU
MHOTOYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra, o0bema
MPSIMOYTOJIBHOTO Tapajulefienue1a; yYMEHHE NPUMEHSATh HPU3HAKU
paBEHCTBa TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

13

YMmenue wuz0o0pakaTh IUIOCKME (UIypsl W HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITUCAHUTIO

VYMeHme OIICpHUPOBATH IHOHATUAMMN: MpsAMOYTOJIbHAA cucrema

KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
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14

MPOU3BEICHNE BEKTOPA Ha YMCIIO, CKAJSIPHOE IPOU3BEACHNE BEKTOPOB;
YMCHHC HCIIOJIb30BATh BCKTOPbBI WU KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W pEUICHUs 3aJad, B TOM 4YHCIE M3 APYrHMX Y4eOHBIX

IIPEAMETOB U PEajIbHOMN KU3HU

VYMmenne ONcprupoBaTh IOHATUAMMU! CTOJI6I/IKOBBIG U KpPYTrOBbIC
IMarpaMMbl,  TaOMWIBI, cpenHee  apudmMeTHdecKkoe, MeIuaHa,
HauOOoJbIlIee W HAMMEHBIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE  W3BJCKaTh, HWHTEPIPETUPOBATH H  MPEOOPa30OBBIBATH
uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAaX M Ha JgUarpaMmax,
OTPaKAIOIIYI0 CBOWCTBA M XAPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
ﬂBJ’IeHHfI; YMCHUC pacrio3HaBaThb N3MCHYUBBIC BCIIMYNHBI B

OKpYyKaromem MHUpe

15

YMeHue onepupoBaTh IMOHATHUAMHU: CIIyYalHBIA OMNBIT (CydalHbIN
9KCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHbI HCXO0J)
Clly4yallHOro OIbITa, CiydyaiiHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHUE HaXOIUTh BEPOATHOCTU CIIYYaHBIX COOBITHH B OMNBITax C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHM; YMEHHE pellaTh
3a7a4d METOJIOM OPraHHW30BaHHOTO Iepedopa M C HCIOJIB30BaHUEM
IIpaBUJa YMHOXEHMS; YMEHHME OLICHMBAaTh BEPOSTHOCTH pealbHbIX
COOBITUH M SIBJIEHUH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX M
MAJIOBEPOSITHBIX COOBITMH B OKPYXKAIOLIEM MHUPE M B OKHU3HH;
3HAKOMCTBO C IIOHATHUEM HE3aBHUCHUMBIX CO6I>ITI/II\/’I; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMmenue BBI6I/IpaTB HOZ[XOI[SIIJ.[PIIZ I/I3y‘leHHI>II>’I METOA JIs1 PCHICHUA
3aaa4yv, NPUBOAWUTHL MNPUMEPLI MATEMATHYCCKUX 3aKOHOMCpHOCTeﬁ B
IprUpoaAcC M KMU3HH, paCIIO3HABATH NPOABIICHHUEC 3aKOHOB MAaTCMATHKHU B
HCKYCCTBC, OIHUCBIBATL OTACJIIbBHBIC  BBIAAKOIIUCCA  PE3YJIbTAThI,
MOJIYUYCHHBIC B XOJC PA3BUTHA MATCMATHKU KaK HAYKH, HNPUBOAWUTH
IMPpUMEPBI MATECMAaTUYCCKHUX OTKpLITI/Iﬁ " UX aBTOpPOB B OTE€YECTBEHHOM

Y BCEMHPHOU UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1 Yucna u BIYUCIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 PanmonanbHple  yMcna. Apu@MeTHYECKHE ONepalud C  PalUOHAIbHBIMU
- YyHClIaMu

14 JelicTBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpPaBUIA OKPYIJICHMs, MPUKHJIKA U OLIEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAJIbHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTENEHH

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOH CTETIeHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBbl M COBOKYMHOCTH
' yYpaBHEHUN

39 Lenbie u apoOHO-panMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH

42 Apudmernueckass U reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX

MPOLEHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkumuu. Hynu dyaxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMH. Hanbonbinee M HauMmeHbllee 3HaueHUE (YHKIMU Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOTroyroiabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH

7.6 BekTopbl Ha TIOCKOCTH

8 BeposITHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padsr

YYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOTO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Maremaruka. Anredpa: 7-i kimacc: 6a30BbIi YpOBEHB: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakiueit TensikoBckoro C.A. AkimonepHoe o01iecTBo «M3aaTenbcTBO
«IIpocseuieHue»

* MaTtemaruka. Anrebpa: 8-i kitacc: 6a30BbIN ypOBEeHb: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemikos K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe 061ecTBo «3naTrenscTBo
«IIpocseieHue»
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* Marematuka. Anredpa: 9-i kimacc: 6a30BbIi YpOBEeHB: yueOHUK; 15-¢ u3ganue,
nepepadbotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nmox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3narenscTBo
«IIpocBemienue»

*I'eomeTpus, 7-9 knaccol/ Atanacsan JI.C., byty3zos B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienue»
» Maremaruka. BeposTHOCTb U cTaTUCTHKA: 7-9-€ Kilacchl: 0a30BbIf YPOBEHD:
yueOHUK: B 2 yacTsx; 1-oe uznanue Boiconkuii U.P., Smenko U.B.; mox
penakuueit Amenko 1.B.. AkuuonepHoe oOiectBo "M3aaTenscTBO
"I[Ipocemienue"

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

* Maremartuka. Anrebpa: 7-i kiacc: 0a30BbIil YPOBEHb: AUAAKTUUECKUE
Matepuaisbl, 7 kinacc/ MakapsiueB FO.H., Munntok H.I'., Hemmkos K.U. u ap.;
* Marematuka. Anre0pa: 8-i kiacc: 0a30BbIil YPOBEHb: AUAAKTUUECKUE
Martepuaisbl, 8 kimacc/ MakapsrueB FO.H., Munntox H.I'., Hemmkos K.U. u 1p.;
* Maremartuka. Anrebpa: 9-i kiacc: 60a30BbIil YPOBEHb: JUIAKTUUCCKUE
matepuaisl, 9 kiace/ MakaporueB FO.H., Munmiok H.I'., Hemkos K.W. u 1p.;
* Metonnueckoe nocobue, ['eomerpus, 7-9 knaccel/ Atanacss JI.C., Byty3oB
B.®., Kagomiies C.b. u apyrue, Axkuinoneproe ooiiectBo «M31aTenbcTBo
«ITpocBemieHue»

» Maremaruka. BeposSTHOCTh 1 cTaTUCTHKA: 7-9-¢ Ki1acchl: 0a30BBI YPOBCHB:
y4eOHUK: B 2 yacTsx; 1-oe uznanue Breiconkuit U.P., Smenko W.B.; non
penakuueit Amenko 1U.B.. AknnonepHoe oOiiectBo "M3aaTenbcTBO
"IIpocBemienune"

U P®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET
bu6morexa IIOK
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