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BLUEOBPA3OBATE/ILHOE YUPEXK/IEHHE CPEAHSE
OBILEOEPA3OBATE/NIbHAS LIKOMA No3 MMEHM TEPOSI
COBETCKOTO COI03A EOPUCA NETPOBHHA BYBUHA
MYHVLMNANIEHOTO OBPA3OBAHMSI TEMPIOKCKWIA
PAWOH, Nlucuero Manwa BanepsesHa, [pexTop
MYHULNANBHOE BIO/DKETHOE
OBILEOBPA3OBATE/NIbHOE YUPEXKIEHWE CPEAHAS
OBILEOBPA3OBATE/IbHAS] LUIKO/A No3 MMEHM TEPOSI
COBETCKOTO COI03A BOPICA METPOBHUA BYBUHA

02.09.25 11:58 (MSK)  Ceprucwicar 696DE3F7720DE802748523F43003049C

PAVIOH, Jlncueico [ania Banepoeaia, Anpecrop

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «MaremaTuka

YpoBens oOpazoBaHus (Ki1acc) OCHOBHOE ob111ee oOpazoBanue (7-9 kiace)

KomuuectBo yacos 612 yacoB

VYyurens ['aiBopouckas JlroaMmuiaa AHapeeBHA

[Iporpamma pazpabdorana B coorserctBuu ¢ ®I'OC OO0

- ¢ yuéroM Paboueit mporpammel yueOHoro kypca «Anredpay» (ID 8022247) nns

oOyuyatommmxcst 7-9 K1accos;

- ¢ yuetoM PabGoueit mporpammel yueoHoro kypca «I'eomerpusi» (ID 8022536) nns

oOy4aroruxcs 7-9 Kiaccos;

- ¢ yuetom Pabodeit mporpamMmbl yueOHOTO Kypca «BeposTHOCTh M CTaTHUCTHKA»
(ID 8022706) nnst oOy4varoruxcst 7-9 KiaccoB.

r. Tempiok 2025 r.



INOACHUTEJIBHASA 3AIINCKA

Martemaruka SIBIS€TCSI OJHHMM M3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETO
o0pa30BaHMsI U COCTOMUT U3 Tpex Moayiei: Anredpa, ['eomerpus u BepoaTtHOTCTD
U CTaTUCTHUKA.

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00yUaromuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBJICHUI U MPOLIECCOB
B NpUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aJIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3yueHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBAaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkaeHUsA. OCBOeHUE Kypca alire0pbl 00eCreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] OOYYaloOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHAYKTUBHBIE PAaCCyXJIeHUs, 0000IIeHIEe W KOHKPETU3AIHI0, a0CTparupoBaHue u
ananoruto. OOyyeHume  anrebpe  mpeanoyiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3alei 1esTeIbHOCTHOIO IPUHLIKIIA 00yUeHusl.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa v BBIYMCICHUS Y, «ANreOpandeckie BhIpaKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpYyTMMH €r0 JHHUSAMH. B Xole wu3ydeHus ydeOHOro Kypca OOyJarommMmcs
MIPUXOJIUTCS JIOTHYECKH PACCYXKAaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THUM B Mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0Opa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYalOUIMXCS
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs
CBS3aHO C pAlMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIHLHOM 4YHMCJE. 3aBEpIICHUE OCBOEHHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMy o01ieMy 00pa3oBaHHIo.

Conepkanue JByX anreOpanyeckux JUHUN — « AIreOpaniecKue BhIPaKCHUS
U «YpaBHCHHSI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO y OOYUAIOIIUXCS
MaTEeMaTHYECKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. AJreOpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJIS TIOCTPOCHMSI MaTEeMaTHYECKUX MOJIeTIeH, OIMHUCAHMUs MPOLECCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, W OBJAJCHUE HaBBIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUSI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4aronMMHCs 3HaHUN O (PYHKLIMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJENH
JUTSL ONIMCAHUsS M UCCIIEAOBaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmiectBe. M3yueHue marepuana CroOCOOCTBYET PA3BUTHUIO y OOYyYaroOIMXCS
YMEHUS UCTIOIb30BaTh PA3JIMUHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUMA O POJIM MAaTEeMaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy mIaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COIECpKaHUS:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEpaBeHCTBA», « DyHKIIHI.

Ha uzyuenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).

['eomeTpuss Kak OAMH M3 OCHOBHBIX Pa3JejOB IIKOJbHOM MAaTE€MaTHKH,
UMEIOIINNA CBOEH 1ENbl0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3MeEpoB QUIYp, UX
OTHOUICHUH M  B3aUMHOE PACIOJIOKCHHE, OIMUPAECTCSI Ha  JIOTMYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3ydYeHus reOMETpUHU Ha ypPOBHE OCHOBHOI'O
o0m1ero 00pa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOIAUTD
JIOKa3aTeJIbHbIE PACCYKJICHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUECHHUS, JOKa3bIBAaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykKJI€HUusl «OT MPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIE YTBEPIKICHUSI.

Bropoii nenpr0 H3ydeHUs T'€OMETPUU SBISETCA HCIONb30BAaHUE €€ Kak
WHCTPYMEHTA IPU PEIICHUN KaK MAaTEMaTUYECKUX, TaK M IPAKTUYECKUX 3aaad,
BCTPEUAIOIMXCSA B peadbHOW ku3HU. OOyuwarouuiicss JODKEH HayuduThCs
OINPENETUTh FEOMETPUUECKYIO0 (UIYypy, ONUCaTh CIOBAMH JAHHBIA YEPTEXK WIU



PUCYHOK, HAalTH IUIOIIA/b 3€MEJIBHOTO YYacTKa, paCCUUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipn pemeHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarOIMHCS YYHUTCS CTPOUTh
MaTE€MaTUYeCKHE MOJEIM pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJIYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaXHO NOJYEPKUBATH CBSI3M T'€OMETPUU C JPYTHUMHU Y4YEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPECIICHUSI T€OMETPUIECKUX (DUTYP
U TOHATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IOIYYEHHbIX YMEHMH B (U3MKE U
TEXHUKE. OTH CBsI3W Haumbojee SIpKO BHIHBI B Temax «Bekropb,
«Tpuronomerpuueckue cooTHowmeHus», «Meron koopauHat» U «Teopema
[Tudaropar.

VY4eOHblii kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIUE OCHOBHBIE pPa3/eibl
conepxkanus: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBa», «M3MmepeHue
FEOMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOPAMHATHI HA  IJIOCKOCTH,
«Bekrtops», «/IBrkeHus miuockoct», «IIpeodpaszoBanust mogo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJneln0), B 8 kitacce — 68 yacoB (2 vaca B Hefen0), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEIIO).

B coBpemeHHOM 1IM(POBOM MHpE BEPOSTHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYIO0 3HAYMMOCTh, KaK C TOUYKH 3PEHHUS MPAKTUUECKUX MPUIIOKEHHM, TaK
U UX poJii B 00pa30BaHUU, HEOOXOIMMOM KaKIOMY uesnoBeky. Bo3pacraeT umcio
npodeccuil, mpu OBIAICHUH KOTOPHIMHU TpeOyeTcs xopornas 6a3oBasi MOATOTOBKA
B o00JacTh BEpPOATHOCTM U CTATUCTUKW, Takas TMOATOTOBKA Ba)KHA JIJIs
IPOAODKEHUs 00pa30BaHus U JUIsl YCHEIIHON MpopecCHOHAIbHON Kapbhephl.

Kaxapiii 4enoBek MOCTOSTHHO IPUHUMAET PEIICHUS] HA OCHOBE UMEIOIUXCS Y
HETO JAaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WU M30bITKa MH(POpPMAIIMU HEOOXOIUMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIIJICHHE.

NMeHHO mo3TOMYy OCTpO BCTalda HEOOXOAMMOCTh c(hopmMupoBarh y
oOyyarommxcsi QyHKIIMOHATBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B ce0s B KaUeCTBE
HEOTHEMJIEMON  COCTABIISIIONICH yMEHHE BOCTIPUHUMATh W KPUTUYECKU
aHaJIM3UPOBATh UH(POPMAIIUIO, TPEICTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOATHOCTHBIN XapakTep MHOTHUX pEaJbHBIX IPOLIECCOB U 3aBUCUMOCTEH,
IPOU3BOJIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOopa, aHaiIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3iHuYHbIX cep KU3HU 00IecTBa M rocyAapcTBa
npuobmaer oO0yyaroumxcsa K OOIIEeCTBEHHbIM HHTepecaM. l3ydeHune ocHOB
KOMOWHATOPUKHM DPa3BUBAaET HABBIKM OpraHHW3alMu mepebopa M moacuéra 4ucia
BapHAHTOB, B TOM YHCJIE B MIPUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBaMHU TEOPUHU
rpadoB co3maét MmaTeMaTHueckuid GyHAaMeHT st (POPMUPOBAHUS KOMITETEHITHH B
o0nacti MHPOPMATHKU U MUPPOBBIX TexHOJOTUH. [Ipy M3ydeHHH CTaTUCTUKU U



BEPOSITHOCTH 00OTallaloTCsl MpEeJCTaBlIeHUss OOyYaroumxcsi O COBPEMEHHOMU
KapTHHE MHpa M METOJaX €ro HCCIeNOoBaHusA, (HOpMHUPYETCS MOHUMAHWE POJHU
CTAaTUCTHKY KaK UCTOYHUKA COITMATBLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHUS.

B cooTBeTCTBUM € JAHHBIMHU LIEJISIMU B CTPYKTYpEe MHpOrpaMMbl y4eOHOTO
Kypca «BepoSTHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIEro 0O0pa30BaHUs BbIICICHBI
CIENYIOIINE COJEpKATENbHO-MeTOANUEeCKhe TUHUM: «lIpeacraBienvne naHHBIX U
omucarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEeMEHThl KOMOMHATOPUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHum «lIpencraBineHne TaHHBIX U ONMKCATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOM Juisi (hOPMHpPOBAHHS HABBIKOB palbOThl ¢ HH(OpMaiuen: oT
YTeHUS W UHTEpIpeTanuu uHPOpMaIMK, TMPEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W rpadukax, J0 cOopa, MPEACTABICHHUS M aHalu3a JaHHBIX C
WCMOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEIHUX M PACCEHUBAHUS.
PabGoras ¢ naHHBIMHM, OOydYaroOUIMecs Y4yaTCs CUUTHIBATH W WHTEPIPETUPOBATH
JIaHHbIC, BBIABUTaTh, apTyMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMHU H3MEHUYMBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PaCCMaTPUBAEMbI€ BEJTUYMHBI U MPOLIECCHI.

MHTYyNTHBHOE MPEACTABICHUE O CIy4allHOM W3MEHYMBOCTH, MCCIEIOBAHHE
3aKOHOMEPHOCTEM M TEHACHUHUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM [JIA
W3YUYCHHS] TEOPUU BEPOSITHOCTEH. bonbllloe 3HAUYEHHE HMEIT NPaKTHYECKUE
3a/1aHUs1, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHe BEpPOSTHOCTU BBOJAMUTCS KaK Mepa MPaBIONON00MS CIIy4alHOTO
coobrtus. [lpm wu3ydyeHun yueOHOro Kypca oOydaroImecss 3HAKOMSTCS C
MPOCTEUIIMMUA  METOJaMH  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYalHBIX
HKCHEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU UCXO0/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMU, MO3BOJISIIOIIUMH CTaBUTh U peliaTh 0ojee CI0XKHbBIC
3amaud. B yd4eOHbIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEpAISIMU HaJ] MHOXKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEphl TIPUMEHEHUS Il PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 xnaccax u3yudaercs y4eOHbIN Kypc «BeposiTHOCTh W CTaTUCTHKa», B
KOTOpBIM  Bxonmatr paszgensl: «lIpencraBieHne AaHHBIX U ONKCATENIbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHTh KOMOWHATOpuKN», «BBemenue B
Teopuro TpadoBy.

Ha u3ydenue yuebHoro kypca «BeposiTHoCTh 1 cTaTucTikay orBoautcs 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemeno), B 8 kiacce — 34 4aca (1 ygac B
Hegeno), B 9 kiacce — 34 yaca (1 yac B Heeo).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBl 3amucu
npobeit k gpyroil. IloHsTwe palMOHAaIBbHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JEHUCTBUS €
palMOHAIBHBIMYA YHMCIaMu. Pellienue 3agad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 3a7auu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JI0KEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

[IlepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C EPEMEHHOMU. JlomycTrMble
3Ha4YeHUsA NepeMeHHbIX. [IpencrasieHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dpopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuja MpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoOJliCTBa CTENEHH C HATYPAJIBHBIM IOKA3aTEJIEM.

OpnHounensl 1 MHOrouseHsl. Ctenenb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH I10
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IEpEeMEHHbIMHU. PermieHune cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHEHUM.

DyHKIMHA

Koopaunara Touku Ha npssmoil. YuciioBble NpOMeEXYyTKU. PaccTosiHue Mexmy
JBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.



[IpsmoyromnbHas cuctema koopauHat, ocu Ox u Oy. AGcrucca U opJauHATa
TOYKU Ha KOOPJIUHATHOW IJIOCKOCTH. [IpuMephl rpaduKoB, 3aJaHHBIX (HOPMYTIaMH.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynknun. ['padux
¢bynkun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux byHkimm
y = [x|. I'paduueckoe pemieHne NTMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHEHUM.

8 KJIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. [efiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YKCIIA.

AnreOpandeckue BhIpaKCHUSAJITe0pandecKkue BbIPaKeHusl

KBampaTHbpiii  TpEXwieH, pas3loKEHWE KBAaJPAaTHOIO TPEXWIEHA HA
MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYUTAHHUE, YMHOXEHUE, JEJCHHUE alreOpandeckux ApoOei.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PAaBHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUW C JAByMsl NE€peMEHHbIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonarue Qynkuun. OOIaCTh ONPEACIICHUS W MHOXXECTBO 3HAUYCHHM
dbynkmun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢yskummu. YUrtenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMINUX PEATbHBIE MPOIECCHI.

OyHKIIMY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO TPOIMOPIMOHATLHBIC
3aBHCHMOCTH, HX rpaduku. Pynxuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucjaa v BLIYUCICHUSA



PanronanbHble 4KCla, UppalMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHpA, AJIUTEIBHOCTh MPOILIECCOB B
OKpPY’KarOIIEM MHUPE.

[TpubnukEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh MpUOIKeHus:. OKpyTriieHe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHuE ¢ ABYyMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOoW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparuunas ¢yHkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHaTHI
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUHU MAPAOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = x|, 1 ux
CBOWCTBA.

YucnoBele  MOCIEAOBATEILHOCTUYUMCIOBBIE  MOCAECA0BATEJbHOCTH M
Nporpeccuu

[IoHsiTHE YMCIIOBOM MOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKyppeHTHO# dhopmyIioi u HopMyIIoit N-ro YieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro ujieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4IeHOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAJIBHBIN POCT.
CoXHbIE NPOLIECHTBHI.

['eomeTpus.
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HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriIoB. BepTukanbHble M CMexXHbIE yIUIbl. buccektpuca yruma. Jlomanas,
MHOTI'OYyToJIbHUK. [IapannenpbHOCTh 1 EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBI0 LHUPKYJS W JIMHEWKH. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHUM  TpEyrojabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJBHUKOB.

CBOICTBA U NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BHentnue yriel TpeyroyJbHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroiabHUK. (CBOMCTBO MEIHWAHBI MPSAMOYTOJIBHOTO
TPEYTOJbHHKA, TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJNBHUKOB. [IpsIMOYTONBHBIN TpEYroNbHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyTrOJIbHUKA.
IleprieHIUKY ISP ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoWcTBa. B3amMmHoe
pacCIIOJIO)KEHUE OKPYKHOCTH U mpsiMoi. KacarenbHas M cexylias K OKPY>KHOCTH.
OKpy>XHOCTb, BIIHCaHHAas B Yroy. BnucaHHas W onMCcaHHas OKPYXHOCTH

TPEYTOJIbHUKA.
8 KVIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
cllydad MapajjiesorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamelus, €€ CBOHCTBA M TMPHU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpPEMa O IPOMOPLUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[Tomobue TtpeyronpbHUKOB, KodpdunueHnt mnomodbus. I[lpuzHaku momoous
TpeyrojabHUKOB. [I[pumeHeHne mogooust Mpu pelieHnH MPAKTUIECKUX 3a/1ad.

CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATU
TpPEYroJibHHKA, Napajienorpamma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaen
oA0OHBIX GUTYD.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.



Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO yIJia MPSMOYTOJBHOTO TPEYroOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHoMeTpuueckue (yHKIUU
yrioB B 30, 45 u 60°.

BrnivcanHble W UEHTpAIbHBIE YIJIbI, YTOJ MEXIY KacaTeJIbHOM W XOPJOU.
Yrael  MexJay ~XopAaMM M CEKyIIMMHU. DBrmcaHHbele W ONHMCaHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnojiokeHue HAByX OKpykHoctei. Kacanue
okpyx)HOoCTei. OO1IMe KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue tpeyronbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TE€OPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIIEMEHTOB.

TeopeMa O HpPOU3BEACHHH OTPE3KOB XOpPJ, TEOPEMbI O MPOU3BEICHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO ~ HAIlPaBJIEHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaluy HaJ BEKTOpaMmH. Pa3nokeHue BEKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIspHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTrOJBHHUKK. JInmmHa okpyxHOcTH. ['pamycHas w
paauaHHasi Mepa yria, BBIYMCICHUE IJIMH IyT OKpykHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU Guryp (sremMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

BeposaTHOCTh M cTaTUCTHKA.
7 KJIACC

[IpencraBnenne naHHBIX B BUE TaOMUIl, nuarpamm, rpadukoB. 3amoJHEHUE
Ta0NWIl, YTEHHEe U TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpPYyTOBBIX). UTeHHE rpaMKOB peaibHBIX TpoIieccoB. 3Bneuenne nadopmarim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpefHee apudMeThuecKoe, MeAuaHa, pa3Mmax,
HamOoJIblIeE M HAaUMEHbIIEE 3HAUYCHUS HaOopa YHMCIOBBIX JaHHBIX. [Ipumepbl
CJIy4YalHOM U3MEHYHUBOCTH.



Cry4aiiHbIil 2KCIIEpUMEHT (OIBIT) M clydaiiHoe coObiTHe. BeposTHOCTh U
gacTtoTa. Posib MamoBepOsSTHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHIA B IPUPOJIE
u B obmiectBe. MoHeTa U urpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmua, pebpo. Cremens BepmuHbl. YUncno pébep U cymmapHas
crenieHb BepimH. [IpencraBienne o cesizHoctu rpada. Llenu u nukiel. [yt B
rpadax. Ob6xox rpada (diepoB myTh). [IpencraBnenue 06 OpPUESHTHPOBAHHOM
rpade. Pemenne 3agau ¢ momorisio rpagos.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOIMII, 1UarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepaunu Haj
MHOKECTBaMU: 00bEIUHEHHE, MepeceueHue, aomnosHeHue. CpoiicTBa omnepauui
HAaJ| MHOXKECTBAMM: IIEPEMECTUTEIIBHOE, COYETaTEIbHOE, PaCIpeIeIUuTENbHOE,
BKIIOUEeHUs. Vcnonp30BaHME TpaUUecKOro NPEICTAaBICHUS MHOXKECTB IS
ONMCAHMSI PEAJBbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 3a]1a4.

W3mepeHne pacceMBaHMs NaHHBIX. Jucriepcusi U CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chay4dailHoro ombiTa. CiydyaiiHble COOBITHS.
BepositHocTr  coObITHil. OnNBITBL ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMU. CiyuaiiHblil BBIOOp. CBsI3b MEXIY MajJOBEPOATHBIMU M MPAKTHYECKU
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [I€pEBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSAYEH BEpIIMHBI, CBA3b MEXKIY YMCIOM BepIIMH M yucioMm peodep. [IpaBuio
yMHOkeHUs. Pemienue 3aia4 ¢ nomoipto rpados.

[IpotuBomnomnoxueie coObiTusA. Juarpamma Dinepa. OObequHeHUE W
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSAAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxkeHus. HeszaBucumble
coObiTus. IlpencraBnenue skcrepuMeHTa B BUIe AepeBa. Pemienue 3amad Ha
HaxO0XJICHUE BEPOSATHOCTEW C MOMOIIBIO JAEPEBA CIyYAMHOTO JKCIEPUMEHTA,
auarpamm Ounepa.

9 KJIACC

[IpencraBienrie AaHHBIX B BHjae TaOiui, JAuarpamM, TpaduKoOB,
WHTEpHIpeTanus JaHHBIX. UTeHne u nmoctpoeHue Tabiull, 1uarpamMmm, rpadukoB 1o
pEaIbHBIM JAHHBIM.

[TepectanoBku u daxkropuan. CoueTaHus U YUCIIO COUYETaHUN. TPEeyrosbHUK
[Tackains. Pemenue 3amay ¢ MCHOIb30BaHUEM KOMOMHATOPUKH.

['eomeTpudeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKH W3 (UTYPHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTH.

HcnbiTanne. Yenex m Heypadya. Cepusi UCHBITAHUM 1O MEPBOro ycrexa.
Cepust ucnbiTanuii bepHymn. BeposaTHOCTH COOBITUM B CEpUM  HCIIBITAHUM
bepnyu.



CinyuaiiHasi BEJIMYMHA W pacHpeleNiCeHUE BEpPOSATHOCTEH. MaremaTuueckoe
OXuJaHue W jaucnepcus. llpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUACIEPCUA CIYYaWHOW BEJIMYUHBI «YHCIO YCIEXOB B CEPUHM HCIBITAHUU
beprymnm».

[TonsiTue o 3akoHe GonpIMX yKcen. M3MepeHne BeposSTHOCTEH ¢ MOMOIIBIO
yacToT. Posib 1 3HaueHKe 3aKoHa OOJIBIINX YKUCEN B IPUPOJIE U OOIIIECTRE.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMMbl y4eOHOro Kypca
«AJredbpa» XapakTepusyroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTM)KEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHHUM B IPYrUX HayKax U MPUKIAJAHbIX chepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIIMOHHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp TPaKJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIbHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHUM BCEHM JKM3HM JJIsl YCHEIIHOW MpOoQecCHOHATBHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyX JACHHM, YMEHUIO BUIECTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJbTYypOH Kak CPEACTBOM
NO3HAHWS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMH HaBBIKAMH HCCIIE0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GopMHpPOBAHHE KYJIbTYPbI 310pPOBbS H
IMOLMOHAJIBLHOIO 0JIaronoJay4Yns:

TOTOBHOCTBIO IPUMEHSTh MAaTEMATUYECKUE 3HAHUSA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,



cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ IMpaBa JPYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAIlMEH Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMW ISl PEIICHUS 3a/1au
B 00J1aCTH COXPAHHOCTH OKPYXaIOMIEH cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI MJII OKpPYXKaIIIeH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYSCKUX MPOOJIeM U MyTEeH UX pelieHus;

8) aganTanusi K U3MEHSIIOUIUMCH YCJIOBHSIM COLUMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpHOOpeTaTb B COBMECTHOW JEATEIIBHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh UJIEH, TIOHSTHS, TUTIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIHpPOBATh U OICHUBATh PHUCKH U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

® BEBISBIATHh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpENCICHUS  TOHSATHUH, YCTAHABIMBATh CYIICCTBCHHBIM  MPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATH, (OpPMYyIHMpPOBaTH U  TPEOOPa30BBIBATH  CYXKICHHUS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHBIC, €AMHUYHBIC, YacCTHbIE U oOIIue,
YCIIOBHEIE;

® BBIBIATHP  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3W M
npoTuBopeurs B (akTax, MAHHBIX, HAOMIOACHUSAX W YTBEPKIACHHUSX,
npeajiaraTb ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

® JenaTh BBIBOABI C HWCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKJIFOUCHHH, YMO3AKIIFOUCHHH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKIAEHUHN (TIPSMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIOKHBIE JOKa3aTelIbCTBa



MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BbEIOMpaTh crmoco0 pemieHUs y4eOHOU 3ahauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pElICHHs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

® JCIOJb30BaTh BOINPOCH! KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHMUS,
(GopMyJIpOBaTh BOIPOCH], (PUKCHUPYIOLIUME IPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apIYMEHTHPOBATh CBOIO MO3ULIHIO0, MHEHHE;

® [POBOJUTH MO CAMOCTOSITEIBHO COCTABJICHHOMY IIJIaHY HECJIOMKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

® CaMOCTOSITENIbHO (POPMYIHPOBATH 000OILEHNUS U BBIBOJIBI [0 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® [IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BBIABUIATbH
IPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

® BBIBISTH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OPMALUU, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a4a4u;

e BHIOMpPATH, AHAIU3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

e BbIOMpaTh (GOpMy TMpeACTaBICHUS HWHPOPMAMU U WILIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIMSIMU;

® OILICHHWBAaTh HAAEKHOCTh WMH(GOPMALUU TIO KPUTEPUSM, NPEUI0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:

® BOCIpPUHUMATh U (POPMYJIHPOBATH CYXKIEHHUSA B COOTBETCTBUU C
YCJIOBHUSIMHU U LEJIAMH OOIIEHMUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pPCHHsSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJYyUYEHHbIN pe3yJIbTaT;

® B X0J€ OOCYKICHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJICHHbIE Ha MOUCK
pellIeHusl, COMOCTaBISATh CBOM CYXICHHS C CYXICHUSMH JPYTHX
YYaCTHHKOB JWanora, OOHapy>KMBaTh pa3IiMuyve U CXOJCTBO IO3MIIMHA, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;

® INpPEIACTaBIATh  pe3yJNbTaThl  pEIIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMsI,  IMPOEKTa,  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHHS C YUYETOM 3a/1a4 MPE3EHTAUN U OCOOEHHOCTEN ay JUTOPHH;



MMOHMMAaTh u HUCIOJIL30BaTh MPEUMYIIECTBA KOMaH/JHOH u
WHIUBUAIYyIBHOW paOOThl TIPH PEIMIEHWH YYeOHBIX MaTeMaTHYCCKUX
3aj1a4;

MIPUHUMATh 1I€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, pacrhpeneisTh BHIbI padoT, JOroBapuBaThCA,
00CyXIaTh MPOIIECC U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opmax pabotel (oOCykmeHus, O0OMEH
MHEHUSIMH, MO3TOBBIC€ IITYPMbl U JIPYTHE), BBINOJHITH CBOIO 4YacTb
paboOTHI U KOOPJIMHUPOBATH CBOU JEUCTBUS C IPYTUMH WICHAMHU KOMAaH/IbI,
OIICHUMBATh KAa4€CTBO CBOETO BKJIAJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE HelCTBUSA
Camoopranuzamnus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 33Ja4d (MU €ro
4acTb), BbIOUpATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M
pe3yibTara peluieHus MaTeEMaTHYECKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBbl B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHOW LIEJIH
U YCIIOBUSIM, OOBSICHITH MPUUUHBI JTOCTHKECHUS WJIM HEIOCTUKEHUSI LIEJIU,
HaXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMHCA TMOJYYUT CIEIYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yucaa v BIYMCICHUSA

BrITioHSATh, cOYeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUECKHE
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIIOBBIX BBIPAKCHHUM, NMPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHHUS 3HAYCHHUH JIPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[TepexoauTh OT oaHOM (OPMBI 3aMKMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO JIPOOB).

CpaBHUBATh U YIIOPSIIOYUBATH PALIMOHATILHBIE YKCTIA.

OKpyTJsTh YKCIa.



BBINOIHATE IPUKHUIKY U OLIEHKY PE3yIbTaTa BBIYMCICHUHN, OLIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKECHHWU. BBINOIHATE AEUCTBHUS CO CTENEHSAMM C HATYpPaJbHBIMU
ITOKA3aTEIISIMH.

[IppuMeHATP  NpPU3HAKK ~ JCIUMMOCTH,  Pa3jlOKEHUE HAa  MHOXKUTEIH
HATypaJbHBIX YHCEIL.

Pemlate mpakTHKO-OPUEHTHPOBAHHBIE 337a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYECHHUH, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonp3oBaTh ainredpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUSI yUeOHOro MaTepuaa.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPDRXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BeInonHATE  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEAECHUEM NTOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCymeCTBIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXKHTEIH C IIOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENS, TIPYNNUPOBKU  ClIAaraeMbiX,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3ajay
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pewlary nMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITpaBHIIA
Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsATs, sABIsIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupaTe npuMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YsACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHHUS
YpPaBHEHUS.

Pemats cucremsl IByX JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMH, B TOM
yucle rpaduyecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEWHBIX
YPaBHEHUH 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 [10JIy4EHHBIN pe3yJIbTar.

DyHKIMHA



N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YMCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAHMHATaM,
CTPOUTH rpadpuku TuHEHHBIX QyHKIMA. CTpouTth rpaduk PyHKIUU y = [X|.

OnuceiBaTh C TOMOUIBI0 (PYHKIIMM W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOAUTENBHOCTb, BpEMsI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadguueckuii cnoco® NMpeACTaBIECHUS U aHaIU3a HH(pOpMaLuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce oOydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia ¥ BIYMCICHUS

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJICHUS U BBIYUCIECHUI, N300pa)aTh JAEHCTBUTEIbHbBIC
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJIATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpaTHbIE KOPHHU, HCIOIbB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJNBIIMX W MaJbIX YHCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneHeit uucia 10.

AJiredpandeckue BbIpaKeHUs

[IpyMeHATE TOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

BBINIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTENU.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM IJIs peICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewlars sMHEWHBIE, KBaJpaTHbIE YPAaBHEHUsS U PALMOHAJIBHBIE YPAaBHEHUS,
CBOAILMECS K HUM, CUCTEMBI IBYX YPABHEHHUU C IBYMs IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHME WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CilOBECHON (HOPMYIMPOBKU 3a7auu K €€ anreOpandecKou
MOJEIN C IIOMOILIBIO COCTaBJICHUS YPABHEHUS WIM CHUCTEMBl YPAaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a[a4M ITOIYYEHHBIN pe3ysbTarT.



[IpyMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauYecKyr0 HWJUTIOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUA

[TornmMaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OOO03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUH TIO0 3HAYCHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBAa PYHKIUU 1O €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHBIX GYHKIUNA BUJIA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCHIBATb CBOWCTBA YHCIOBON
dbyHkuuu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOydYarONIMIiCS TOJYYHUT CIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUSA

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breimonuatre apudmeTndyeckue JEUCTBUSL C  pallMOHAJIBHBIMUA YHCJIAMH,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHIATH BBIYHACICHUSA C
MppalOHAIBHBIMH YHCJIaMH.

Haxonute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTels MU W KOPHEW,
BBIYUCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUH.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pPE3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemiath JIMHEHBIE W KBaJpaTHbIC YPaBHEHWS, YPaBHEHUS, CBOJISIIHMECS K
HUM, TIPOCTEHIITNE TPOOHO-pAIIMOHAIIBHBIEC YPABHEHHSI.

Pemlath cuctemsbl BYX JIMHEMHBIX YpPaBHEHUW C JABYMSI MEPEMEHHBIMU H
CHUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiath TekcTOBbIE 3ajauu  aJreOpamdeckuM CrocoO0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHEHMUS UIIM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

IIpoBoaUTE MpOCTEUIINE UCCIIEAOBAHUS YPABHEHUW U CUCTEM YPaBHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauUeCKUX MpeACTaBIeHUM (yCTaHABJIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHUS, €CIIM HMEET, TO CKOJbKO, U
npouee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pEIICHUE HEPABECHCTB HA YMCIOBOW NPSMOW, 3alMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemiate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONINE KBAJAPATHOE HEPABEHCTBO, W300pa)xaTh pEIICHHE CHCTEMbI
HEPABEHCTB HA YHUCJIIOBOM MPSMOM, 3alUChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DyHKIMHA

Pacnio3naBaTh (yHKUMH W3y4eHHBIX BUIOB. [loka3biBaTh CXeMaTHUECKH
pacIoyioKeHUe Ha KOOPJMHATHOW TUIOCKOCTH rpadukoB GyHKImil Buga: y = KX, y



=kx+b,y=kix, y=ax2 + bx + ¢, y=x3,y =x, y = |x|, B 3aBucHMOCTH OT
3HaYeHUH K0A()(PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

CtpouTh U HU300pakaTh CXEMAaTUYECKU TpadUKH KBaJpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 1O MX TpaduKaM.

Pacnio3naBaTh kBagpaTHuHyo (QyHKIUIO 10 (HOopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peadbHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCum

Pacno3sHaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYI0 MPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (OPMYyJIT N-ro 4ieHa
apu(pMeTHYeCKo U reOMeTPUUYECKOM MPOrpeccuii, CyMMbI MIEPBBIX N UJICHOB.

N300paxaTh WIEHbI IOCIEIOBAaTENIbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBLHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUHA).

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA 1POI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpaMMmbl y4yeOHOro Kypca
«I'eoMeTpus» XapaKTepU3yrTCs:

1) naTpuoTHyecKoe BOCIMTAHUE:

IPOSIBJICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTeéMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTWIKEHHSIM  POCCHMCKHX
MAaTEMAaTUKOB M POCCUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITHUX
JIOCTHUKEHUM B IPYTUX HayKax M MPUKJIAIHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, TPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAX (HYHKIMOHHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKIaHCKOTo 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C TMPAKTHYECKUM TPUMECHEHUEM JOCTMIKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyZ10BO€ BOCIIUTAHUE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUsI Ha MPOTSHKEHUM BCEHM JKMU3HU JJisl yCHEIHOM NpodeccruoHambHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U



IOCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCTIMTAHUE:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEIICHW, PacCyXICHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMS:

OpUEHTalMell B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKOM HAyKud Kak cdepbl YelIOBEUYECKOM
JEATEIbHOCTH, JTANoOB €€ pa3sBUTUS W 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKON KYJbTYypOH KakK CpPEACTBOM
NIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEOBATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHME KYJIbTYPbI 310pPOBbS H
IMOLMOHAIBHOIO 0JI1ATONOTY YU :

TOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKWE 3HAaHUS B HWHTEpEcax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyeckKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEeQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAaKOT'O K€ MpaBa Ipyroro 4YeJI0BeKa;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

OpUEHTalMEel HAa IPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUU I PEIICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXaroulell cpenbl, IUIAaHUPOBAHMUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPY’KAIOWIEH Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTeH X pPelleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIBHON U NPUPOIHOMU
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUThCS y JAPYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
(bopMyIMpoBaTh UJIEH, TOHATHSA, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMHA KOHTPMEp, KOPPEKTHPOBAThH
NpPUHUMAaeMble pPELICHUs U JACUCTBUA, (POPMYJIUPOBATH U OLICHUBATH PUCKH U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI



Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3oBnle JJornueckue a1eiicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBCHHBIE MPU3HAKA MAaTEMAaTHUYCCKHX
OOBEKTOB, TOHATHUN, OTHOIICHWNW MEXITy MOHATHSAMHU, (POpMYyIUpPOBATH
ONpENeNieHUS]  TOHATHH, yCTaHABIWBaTh  CYIICCTBCHHBIH  IMPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHUS W CPaBHCHUS, KPHUTECPUU
IPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMyIHpoBaTh ®  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBEISIBIIAT ~ MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTuBopedrs B (akTaxX, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeayiaraTb KpUTEPUU ISl BBISIBJICHUS] 3aKOHOMEPHOCTEH U MMPOTUBOPEUUI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pazOupaTh T0Ka3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXKHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TIPHBOJIUTH
IPUMEPHI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4deOHOU 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoJiee TMOIXONAIUNA C y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnlie ucciienoBarejbLcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KaK HCCIENOBATENCKU WHCTPYMEHT IO3HAHUS,
(dbopMynupoBaTh BONPOCHl, (UKCUPYIOLIME MPOTUBOpPEUHE, MpOoOIeMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (hopMHpOBaThH
TUIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIIEPUMEHT, HEOOJIbIIOE UCCIEI0OBAHUE MO0 YCTAaHOBICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI W BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOTO HAOIIOACHUSI, HMCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMIPOLIECCa, a TAKKe BBIJIBUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGora c nundopmanueii:

BBISIBJISAITH  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALIMU, JAHHBIX,
HEOOXOAMMBIX JJIsl PEIICHUS 3aa4H;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IPEICTABIICHNUS,



BbIOUpaTh (GoOpMy TpeNCTaBiICHUS HHPOPMAIMHM U WUIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAWarpaMMaMd, WHOM Tpadukod U Ux
KOMOMHAIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMM [0 KPUTEPHUSM, MPEAJIOKEHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIe 1edCTBHA:

BOCIPUHUMATh U (POPMYIUPOBATH CYXKICHUSA B COOTBETCTBUU C YCIOBHUIMHU
U LEISMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS MO XOAY pPEUICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYECHHBIN pPe3yJIbTaT;

B X0Jie 00CY:K/IeHUs 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajauu, BbICKa3bIBaTh MJIEU, HAIEJICHHBIE HA MOMCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSAMH JPYyrHX
YYaCTHUKOB JAMAaJiora, OOHApyKUBAaTh pa3iMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOI opme popMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  PE3yJbTaTbl  pELICHUs  3aJayH, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBHO BEIOMPATHh ()OpMAT BBICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNH U OCOOCHHOCTEHN ayIUTOPHH;

NOHMMATh U UCHOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIYyaJIbHOM
paboOThHI IPU PEIICHUH YYEOHBIX MATEMATUYECKUX 3a]1aY;

OPUHUMATH LEIb COBMECTHOM NEATENbHOCTH, MJIAHUPOBATh OPraHU3ALIMIO
COBMECTHON paboTbl, pacmpeneiasTh BuAbl pabOT, JAOroBapUBaThCH,
00Cy»XIaTh MPOLECC U Pe3yabTaT padoOThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OoOMEeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHHMPOBATh CBOMU JEHUCTBUS C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLIEHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YueOHbIe NeliCTBUSA

Camoopranuzamnus:

CaMOCTOATENILHO COCTABJIAThH IJIaH, aIrOPUTM pEIIeHUs 3a7adyu (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJISI POLIECCa U PE3yIIbTaTa
pellIeHnsT MaTeMaTHIECKOH 3a/1a4u;

NPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 3aa4H,
BHOCHTHh KOPPEKTUBBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalICHHBIX ONMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH ITOCTABICHHOW LIEJIN U
YCIIOBHSIM, OOBSCHATH NPUYUHBI JOCTHKEHHSI WIA HEIOCTHDKCHHS LENH,
HAXOAHTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4yeHHBIE TE€OMETpUYECKHE (UTypbI, OMNpEneisTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (DUTYpBI, BBINOIHATH
YepTEKU [0 YCIOBUIO 3anadd. M3mepsaTs JIMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Paznuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpouTh 4epTeXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, WCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JTOTMYECKUE PACCYKIECHUA C UCIIOIb30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHM PABEHCTBA IMPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aaY.

Omnpenensts napajijieIbHOCTb MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymasa. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aun Ha KjeT4aTol Oymare.

[IpoBOIMTH BBIYMCIEHUS M HAXOAWUTh YHCIIOBbIE U OYKBEHHBbIE 3HAUYCHHS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CeKylled. Pemare npakTuueckue
3a/1a4M HA HAXOXIECHUE YIJIOB.

Biagerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMEThb OIPEIEIsATh
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIMpOBaTh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPYHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pelIeHNH 3a1a4.

Bianerb MOHSATHEM OINMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. I[lonb3oBaTbes (akTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
MEPIEHINKYJISPbl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.



BiageTs moHATHEM KacaTeNIbHON K OKPY’KHOCTH, IOJIb30BAThCS TEOPEMOM O
IIEPIICHINKYJIIPHOCTH KaCaTeIbHOU U paauyca, MPOBEAEHHOTO K TOUKE KACAHHUS.

[Tonp30BaThCA NPOCTEUIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, ITIOHUMATH
WX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJMYYUT CIIECAYIOIIHE
IIPEIMETHBIE PE3YJILTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUU T€OMETPUYECKUX 3a4au.

[TpuMeHsATh CBOMCTBA TOUKM NEpECcEUeHMs MEAUaH TPeyroibHHUKa (LEHTpa
Macc) B pEIICHUH 3ajay.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIBHUKA W TPAIllClUH, IPUMEHATH
X CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
daneca 1 TEOPEMOMN O MPOMOPUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PEIICHUS
MIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HAKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3aj1ay.

[Tonb3oBaTecss Teopemoi [ludaropa nmns pemeHuss TE€OMETPUYECKUX H
MpakTU4eCKux 3amad. CTpOUTh MaTEMAaTUYECKYK) MOJEIb B IMPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATEIBbHO JeIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Biagerp mnNOHATHMAMM CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yIua
IPSIMOYTOJIBHOTO TPEyroJbHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U ITUIOLIAaN
MHOTOYTOJNBHBIX  Guryp (MONb3ysiCh, TI€ HEOOXOJUMO, KAIbKYJISATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHUSMM BIMCAHHOTO M LEHTPAJBHOIO YIVIA, MCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MeXay XOpAaMH (CEKYIIMMH) U YIJie MEXIy
KacaTeJIbHOM U XOPJIOU MPU PEIICHUHA T€OMETPUUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IprMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAUMO,
KQJIbKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IOMOUIBIO PAa3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelIeHue
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIBIO KaJIbKyJIATOPA) AJIUHBI
Y YIJIBI 17151 HETAOIMYHBIX 3HAUEHUH.



[Tonb3oBaThcs popMysiaMH MPUBENCHUSI K OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELICHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELICHNH T€OMETPUYECKHX 3a/1ay.

Bnagerp moHsATHSIMH ~ mpeoOpa3oBaHMsS  MOAOOHMS, COOTBETCTBEHHBIX
AJIEMEHTOB MoJ00HBIX Quryp. [lonp30BaThes CBOMCTBAMU MOAOOHUS TPOU3BOIBHBIX
buryp, yMeTb BBIUHCIATH JJIMHBI W HAXOAUTh YIJIbI Yy MOAOOHBIX GUryp.
[IpumeHsATh cBOMCTBa TOJMOOMS B MPAKTHMUECKUX 3a7adyax. YMETh NPUBOIUTH
IpUMEpPBI OOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O MMPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HYECKHI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DHU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKICHHS IJIUH U YTJIOB.

[Tonb30BaTbCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1aY.

BnaneTe NOHATHSMH NMPABUIBHOIO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH IUIOIIA]b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JBHKCHUS
IUIOCKOCTH B IPOCTEUIINX CITyYasiX.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

IINTAHUPYEMBIE PE3VYJbBTATBI OCBOEHHUA HPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOCHHS MpOrpamMMbl y4eOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M  HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTEMaTUKOB M POCCUHUCKOW MATEMaTHYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpa:kIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:



TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'pa)<1aHWHA U pean3aliy €ro
npaB, TMPEICTaBICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMUYHBIX CTPYKTYp, SBICHHUH, IPOIEAYp T'Pa)kJAaHCKOrO OOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPATBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0BO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTHUBHOE YYacTHE€ B pEIICHHH MPAKTUYECKUX 3ajad
MaTEMaTUYECKON HaIlpaBICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHUM BCEH JKM3HM JUIsl YCHEIIHOM IMpodeccroHalbHOM
NESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX HHTEPECOB U 0OIIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTH4eCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTEMaTUYECKUX OOBEKTOB, 3a7ay, PEUICHUH, pacCyX JCHH, YMEHUIO BUIECTh
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 ITO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOAbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHYECKOW KYJbTYypOH KakK CpPEACTBOM
NIO3HAHMS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIE0BATEIBCKON
NEATEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIBLTYPbI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTyYHS:

TOTOBHOCTBIO MPUMEHATh MaTEMaTHYECKHUE 3HAaHUS B HWHTEpPEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30POBOE  MUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryspHas Qunyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalUuel Ha TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUMN I PEIICHUS 3a1ad
B 00JacTH COXPAaHHOCTH OKpYXaloulell cpenbl, IIAaHUPOBAHUS MOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUI Il OKPY’KAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MMy Tel UX pPelleHus;

8) ajanTanusa K U3MEHAWIIMMCH YCJIOBUAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBUSIX HEOIPENEIEHHOCTH, IMOBBIIIECHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NEATEIBHOCT, B TOM YHUCIIE
YMEHHE YUUTbCA y APYIHX JIIOJAEH, NpuoOpeTaTb B COBMECTHOW AESITEIBbHOCTU
HOBBIE 3HaHUS, HABBIKK U KOMIIETEHIIMH U3 ONbITA APYTHUX;



HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
dbopMyIMpoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIKD  CUTYalHl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMMHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAaeMble pPEIICHUsI U JACUCTBUA, (POPMYJIUPOBATH M OILICHUBATH PUCKH U
HOCJENCTBHS, (GOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yYeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

® BEBISBIATh U XapaKTEPH30BATh CYIIECTBCHHBIC MPU3HAKK MATEeMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpPOBATH
OTpEeNeNCHUS]  TIOHATHM, YCTAHABIWBATh  CYIICCTBEHHBIM  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA I OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTIO aHAJTN3A;

® BOCIpPUHUMATh, (QOPMYJIHPOBATH U  MPEOOPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE U OTpUIATEIbHBIC, C€AMHUYHBIC, YaCTHbIE W OOIIHE,
YCIIOBHBIE;

® BBUIBISITH ~ MAaTEMAaTUYECKHE  3aKOHOMEPHOCTHM,  B3aMMOCBSI3U U
npoTuBopedrs B (akTaxX, MAHHBIX, HAONIOJACHHWSIX U YTBEPKICHHSX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

® JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIbCTBA MAaTEMATHUYECKUX YTBEPKACHUN (TIPSMbIE U OT
POTUBHOTO), TPOBOJIUTH CAMOCTOSITETFHO HECJIOXKHBIE T0KA3aTeIhCTBA
MaTeMaTH4eCcKnX (DAKTOB, BBICTPAWBATh APTYMCHTAIMIO, IIPHBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

® BBIOMpPATH CMOCOO pernieHus ydeOHOW 3amaunm (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh HauOoJiee TOIXOMAIUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbCcKue 1eHCTBUA:

® JHCTOJB30BaTh BOIMPOCH KaK HCCIEIOBATEIHCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh BONPOCHl, (UKCUPYIOIIME MPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOe, (opMHpOBaThH
TUIO0TE3Y, apITYMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

® TPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECIIOKHBIH
HKCIIEPUMEHT, HEOOJBIIOE UCCIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXK Ty COOOI;



CaMOCTOATENHEHO (POopMyIHpPOBaTH 000OIIEHNS W BBIBOJBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, HCCIEIOBAHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;
MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMPOIECCa, a TaKKEe BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh M M30BITOYHOCTh HWH(POPMAIMH, TAHHBIX,
HEOOXOMMBIX JIJIS PEIICHMS 3aa49H;

BBEIOWPATh, AHAIWU3UPOBATH, CHUCTEMATHU3WPOBATH W HHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpaTh GopMy TpeAcTaBlIeHHS HWHPOPMAIMM W  HLIIOCTPUPOBATH
pelaeMple 3ajJlaud CXEeMaMH, JuUarpaMMaMH, HWHOW Tpadukod u HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(POPMAIMKA IO KPUTEPHSAM, MPEII0KESHHBIM
YUHTEIIEM WiIH CHOPMYITUPOBAHHBIM CAMOCTOSTEIIBHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKJI€HUSI B COOTBETCTBUH C YCIOBUSIMU
U LETSIMU OOIIEeHHUS], SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEIICHUs
3aJla4yu, KOMMEHTHUPOBATh MOJyUYECHHBIN PE3yJIbTaT;

B X0JIe 00CY>KJICHHSI 3a1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMOH TEMBI,
poOJIeMBI, peITacMON 3aaud, BHICKA3bIBAaTh UJCH, HAIICIICHHBIEC Ha TTOWCK
pelIeHus, COIMOCTaBIATh CBOM CYXICHHUS C CYXICHUSAMH JIPYTHUX
YYaCTHHKOB JHWAJIOTa, OOHAPYXKUBATh Pa3U4Me W CXOJCTBO ITO3WUIINHA, B
KOPpEeKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
MPEICTABIIATh pe3ynbTaThl  pEIICHUs 3a/1a4u, HKCIIEPUMEHTA,
HCCJIEIOBAHUSI, IPOEKTA, CAMOCTOSATEILHO BEIOMPATh (hOpMAT BHICTYILICHUS
c yu€ToM 3aja4 MPE3eHTAINMU U OCOOCHHOCTEN ayIUTOPUH;

MMOHUMATh W UCIOJI30BaTh MPEUMYIICCTBA KOMAHHONW ¥ WHIWBHIYyaTbHOU
paboTHI IPH PEIICHUM YYSCOHBIX MAaTEMaTHICCKUX 3a]1a4;

NPUHUMATh 11€Jb COBMECTHOM JIESITCIIBHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOW pabOThI, pachnpeacisaTh BHIbI pPabOT, JOTrOBapUBATHCA,
00CyX/IaTh MPOIECC U pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKHUX
JIIOICH;

y4acTBOBaTh B TPYyNmoBBIX ¢dopmax paboTel (0OCykaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U JPYTHUE), BBITIOJHATH CBOIO YacTh PabOThI
U KOOPJAWHHPOBAaTH CBOW JEUCTBHS C JAPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMK TMPOAYKT IO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

PerynsiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiiCTBUSA

Camoopranusanus:



® CaMOCTOSITEJIBHO COCTAaBJATH IUIAH, AJITOPUTM pEUIEHUs 3aJadd (Wid €ro
4acTh), BBIOMpaTh CIOCOO pelIeHUS C YYETOM HMEIONIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

® BJAJETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
penIeHuss MaTeMaTUYeCKOH 3a1a4H;

® IPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 33/1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OMINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLIEHMBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATH NMPUYHUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS IIEIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yurare uH(OpMALMIO, NPEICTABICHHYI0 B Ta0nMIax, Ha JuarpaMmax,
NPEACTABIATh JAaHHbIE B BUAE TaONMI, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTosibuyaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUH.

OnucelBaTh M HMHTEPHPETUPOBATH  PEAIBHBIE  YUCJIOBBIE  JTaHHBIE,
Mpe/ICTaBICHHbIE B TA0JINIIAX, HA IUAarpaMmMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apuMeTHUecKoe, MeIuaHa, HauOoJsblliee W HaMMEHbIIee 3HauyeHus,
pa3max.

NmeTrs mpenacraBieHWe O CIyYalHOM W3MEHYMBOCTM Ha IIPUMEpPAX IIEH,
(¢u3NYeCKUX BETUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKOU YCTOMUYNUBOCTH.

K koHmy oOyueHuss B 8 kuacce oOydaromIMHCA MOJYYHUT CIETYIOIIHNE
MIPEAMETHBIE PE3YIIbTATHI:

W3BnekaTh W mnpeoOpa3oBbIBATh MH(POPMALIUIO, MPEICTABICHHYIO B BHUJE
Ta0NuLl, Tuarpamm, rpadukoB, MPEACTaBIATh AJaHHbIE B BUIE TaOJUL, AUArpaMM,
rpaduKos.

OnucelBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTENEH: CPEIHHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCIIE
0 pe3ybTaTaM U3MEPEHUN U HAOIIOACHHM.

HaxoauTs BEpOATHOCTU CIy4allHBIX COOBITHI B OIBITAaX, 3HAas BEPOSATHOCTU
AIIEMEHTApHbIX COOBITHIL, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBath rpaduueckue MOAENU: AEPEBO CIYYaHOTO SKCIEPUMEHTA,
JarpaMMBbl Diiliepa, YuciaoBas npsmasi.



OnepupoBaTh MOHATUSMH: MHOXECTBO, IOAMHOECTBO,  BBIIIOJIHATH
olnmepaldd HaJ MHOXECTBaMHU: OOBEIUHEHUE, NEPECEUCHUEe, JOIMOJTHEHUE,
IIEPEYUCIATD AJIEMEHTBI MHOXKECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe NpPEACTaBICHUE MHOXECTB M CBA3CH MEXIy
HUMM JUI OIIMCAHMS IIPOLIECCOB U SIBJICHHWM, B TOM YHCJIE IIPU PELICHUU 3a4a4 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi TOIYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

W3Bnekath W mpeoOpa3oBbiBaTh HWH(OpMAIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHJE TaOJMI, aUarpamm, rpapukoB, MpPeICTaBISATH
JTaHHBIEC B BUE TaOIUIl, 1Uarpamm, rpaduKoB.

PemaTe 3amaun oOpraHu30BaHHBIM TIEpeOOPOM BAPUAHTOB, a TaKXKe C
UCITIOJIb30BAaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONHCATENBHBIE XAPAKTEPUCTUKU I MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

HaxonuTh 4acTOThl 3HAYEHU M 4acTOThI COOBITHS, B TOM YHUCIE MOJb3YACh
pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUIN 1 HAOJIIOACHUH.

HaxoauTh BEpOSITHOCTU CIIy4alHBIX COOBITHII B MU3yYEHHBIX OMBITAX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSMH, B CEPUSIX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyun.

NmeTs mnpencrtaBiieHWE O CIy4alHOM BEJIMYMHE W O pacHpeAcCHUU
BEPOSITHOCTEN.

HNmeTs mpencraBieHHE O 3aKOHE OONBIIMX YHUCET KaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHME .Anreopa.

7 KUIIACC
KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne ni/nt HaumeHoBaHue pa3iesioB u Komtponbmbie  TIpaKTiveckite (undposbie)
TeM NMPOrpaMMblI Bcero paGoTh! paGoTHI o0pa3oBaTe/ibHbIE
pecypchbl
1 Yucma 1 BRIYUCICHUS. 75 1 bu6mmoreka IJOK
PamuonansHbIe yncia https://m.edsoo.ru/7{415b90
2 AnreOpanyeckue BbIpaKeHHs 27 1 Eggg?/§6621ﬁ)orﬁ/7 415690
bubnuotexa [JOK
3 ¥ PaBHEHHS H HEPABCHCTBA 20 ! https://m.edscl)_E).ru/7f415b90
4 Koopaunatel u rpaguku. 24 1 bubmuotexa [JOK
OyHKINU https://m.edsoo.ru/7f415b90
bubmuoteka [JOK
> Mosropenne u 0dobmerHe 6 ! https://m.edsﬁ).ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOTPAMME



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 KUIACC

KosmuecTBo 4yacoB DJIeKTPOHHbBIE
Ne ni/nt HaumenoBaHue pa3nejioB u Komtponbmpie  TIpaKTiveckite (undposbie)
TeM MPOrpaMMblI Bcero o0pa3oBaTesibHbIE
padoThbI padoThI pecypeh
1 Yucna 1 BRIYUCIICHUS. 15 bu6moreka [JOK
KBaapartueie KopHH https://m.edsoo.ru/7t417af8
, | dma e : Bumorera LOK
OKA3aTEIEM https://m.edsoo.ru/7{417af8
3 AnreOpandecKkue BhIPAKECHHUS. 5 | bubmmorexa [JOK
KBaapatHsblil TpéxuiieH https://m.edsoo.ru/7{417af8
4 AnreOpandecKkue BhIPAKEHHUS. 15 1 bubmoreka [JOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 | bubmmorexa [JOK
KBagpartHbie ypaBHEHHS https://m.edsoo.ru/7{417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bubmunoreka [JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7{417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 | bubmmorexa [JOK
HepaBenctBa https://m.edsoo.ru/7{417af8
8 @yHK1U. OCHOBHBIE TTOHATHS 5 Eﬁﬁﬁiﬁi?ﬁn f417afR
9 Oyukuuu. Yucossie 9 bu6mmoreka [JOK
byHKUIMN https://m.edsoo.ru/7{417af8
bubmotexa [JOK
10 HosTopenne u 0bobmere 6 2 https:// m.edscl)lo.ru/ 71417af8
OBIIEE KOJIMYECTBO HACOB I1IO 102 6 0



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

[NPOI'PAMME




9 KUIIACC

KoJsmmyecTBO 4acos DJIEKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB u (undposbie)
n/m TeM IPOrpamMMbl Bceero Kontpoabneie  Ipaxruyeckue oOpa3oBarejibHbIE
padoThbI padoThI pecypeh
1 Yucna 1 BRIYUCIICHUS. 9 bu6mmoreka IJOK
JleliCTBUTEIBHBIC YHCIIA https://m.edsoo.ru/7f419d08
, | Y. BuGorera LOK
. https://m.edsoo.ru/7f419d08
epeMeHHON
3 YpaBHEHUS U HEPABEHCTBA. 14 | bubnuotexa [JOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7{419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubmuotexa [JOK
HepaBenctBa https://m.edsoo.ru/7f419d08
bu6mmoreka IJOK
> PyHKin 16 ! https://m.edsoo.ru/71419d08
bubmoreka [JOK
6 YucioBble MOCIEN0BATETBHOCTH 15 1 https://m.edso0o.ru/7f419d08
7 [ToBTOpEeHue, 0600IIEHNE, 18 1 bu6mmoreka IJOK
CUCTEMaTHU3aIMs 3HAHUN https://m.edsoo.ru/71419d08
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0
[TPOTPAMME



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

TEMATHYECKOE IINTAHUPOBAHMUE I'eomerpus.
7 KUIIACC

KoJsmn4yecTBo yacos JJIEKTPOHHBIE
Ne ni/nt HauMeHoBaHue pa3/ieioB U Kontposbnbie  TIpaKTieckite (undposbie)
TeM MPOrpaMMblI Bcero e 5 o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
[Ipocreiimme reomeTpu4yecKue
1 (uUrypsl 1 X CBOICTBA. 14 bubmuotexa [JOK
N3mepenne reoMmeTpuueckux https://m.edsoo.ru/7f415¢e2e
BEJIUYUH
bubmmoreka IJOK
2 Tpeyronp i 22 : https://m.edsoo.ru/7f415e2e
3 [TapayutenbHbIE IPSMBIE, 14 | bubnuotexa [JOK
CyMMa YTJIOB TPEyTOJIbHUKA https://m.edsoo.ru/7f415¢e2e
4 OKpY»XHOCTb U KpYT. 14 1 bubmuotexa [JOK
['eomeTpuyeckre MoCTpoeHus https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 06001ICHNE 4 1 bubmuoteka [JOK
3HaHUHN https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 63 4 0

[TPOIPAMME



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

8 KUIACC

KosnuyecTBo 4acon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
Konrpoasnsie IIpakTruyeckue
n/m TeM NPOrpamMMbl Bceero oOpa3oBareyibHbIE
padoThI padoThI
pecypchbl
N bu6mmoreka [JOK
. HeThIpEXyrobHHKNA 12 I https://m.edsoo.ru/7f417e18
2 mponopmonanm oo, 13 1 buGmiorera LIOK
POTIopH P ’ https://m.edsoo.ru/7f417e18
oJ00HbBIE TPEYTOJILHUKHU
[Imomans. Haxoxnenue
3 IUIOIIAIEH TPEYTOJIbHUKOB U 14 | bu6mmoreka LIOK
MHOTOYTOJIBHBIX (DUTYP. https://m.edsoo.ru/7f417e18
[Tnomaau no1006HbIX GUTYp
4 Teopema [ludaropa u Hauana 10 1 bubmunoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTl B OKPYKHOCTH.
, | Dmmemomemme | Bumorea L1OK
pexy ' https://m.edsoo.ru/7f417e18
KacaTrenpHbIe K OKpYKHOCTH.
Kacanue okpyxHoOCTEN
6 [ToBTOpeHue, 06001ICHNE 4 | bubmotexa [JOK
3HAHHU https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB I10 63 6 0

ITPOTPAMME



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

9 KUIIACC

KosnuecTBO yacoB DJIEKTPOHHbIE
Ne ni/nt HauMeHoBaHue pa3ieioB U Kontposbnbie  TIpaKTieckite (undposbie)
TeM MPOrpaMMbl Bcero e 5 o0pa3oBaTeJIbHbIE
padoThI padoThI pecypeb
| comyeon n ennycon 16 i buGmnorexa LIOK
Y yeoB. https://m.edsoo.ru/7f41al2c
Pemenune TpeyroabHUKOB
2 Morormeonne coomemenan | 10 i bumorexa LIOK
p https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6mmoreka IJOK
3 Bexroper 12 I https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAUHATHI HA 9 1 bubmuotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41al2¢c
[IpaBusnbHbIE
;| e g Bumores 10K
Py A https://m.edsoo.ru/7f41al2¢c
Kpyra. Beruucnenue
IJIOIAJIE N
bu6mmoreka IJOK
6 JIBHKCHHUS TLI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IEHNE, 7 ) bubmoreka [JOK
CUCTEMAaTHU3alHs 3HAaHUMN https://m.edsoo.ru/7f41al2¢c
OBILIEE KOJIMYECTBO YACOB I1O 63 6 0

[TPOI'PAMME



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

1

IIpoBepsiemMble npeaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'0
001ero odopasoBaHus

Yucra v BEIYUCIIEHUS

1.1

1.2

BBII'IOJ'IHSITI;, CoucTasa YyCTHBIC M IIHCBMCHHLIC HpI/IéMBI,
apHd)MCTquCKHC I[@ﬁCTBHH C paiMOHaJIbHBIMHM YU CJIaMH

Haxonuth 3Hau€HUs YMCIOBBIX BBIPAKEHUN, MPUMEHSTH
pa3HoOOpa3Hbple  CMOcOObl UM MPUEMBI  BBIYUCIICHUS
3HAYEHUN JPOOHBIX BBIPAKEHUH, COAEpIKAIINX
OOBIKHOBEHHBIE U JICCSITHYHBIE IPOOU

1.3

[lepexoauTh OT OfHOW (HOpPMBI 3aMKMCU YUCEN K IPYrou
(mpeoOpa3oBbIBATH JECATUYHYIO IpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B  J€CATUYHYIO, B YaCTHOCTH, B
OECKOHEUHYIO JIECITUYHYIO JPOOb)

1.4
1.5

CpaBHMBAaTh U YIIOPSA0YMBATH PALMOHAIBHBIE YHCIIA
OkpyrasaTe yucna

1.6

1.7

BBITIOMHATE NPUKKJIKY Y OLICHKY PE3YyJIbTaTa BHIYMCIICHUH,
OLICHKY 3HAQYEHWW YHCJIOBBIX BBIPAXECHUI. BBINMONIHATH
JEUCTBHUS CO CTEMEHSIMU C HATYPaJbHBIMU NTOKA3ATEISIMA

HpI/IMeHHTI) INpU3HaKn ACIIMMOCTH, PA3JIOKCHHUC Ha
MHOXHTCIIN HATYPAJIIBHBIX YHCCJI

1.8

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4M, CBS3aHHbBIC
C  OTHOUICHHWEM  BEJIWYHUH, [PONOPLUOHAIBHOCTHIO
BEJIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH PE3YJIbTATHI
peleHns 3a1a4 ¢ Y4€ETOM OTPaHUYCHUH, CBA3AHHBIX CO
CBOMCTBaMH PACCMaTPUBAEMBIX OOBEKTOB

2.1

AnreOpandeckue BbIPaKEHHUSI

Hcnonp3oBath  anreOpanyecKyrd  TEPMHUHOJIOTHIO |
CUMBOJIMKY, TIPUMCHITh €€ B TIPOIECCe OCBOCHUS
y4eOHOTO MaTepHaia

2.2

Haxonuth 3HaueHWss OYKBEHHBIX BBIPAXEHUN MIpH
3a/IaHHbIX 3HAYEHUSIX MePEMEHHBIX

2.3

BhITIONTHATE  TIpeoOpa3oBaHUs IEJIOT0  BBIPAKCHUS B
MHOTOWICH  IPUBEACHHEM  IOJOOHBIX  ClIaracMbIX,
PACKpPBITHEM CKOOOK

24

BpIinoaHsaTh YMHOXKCHHUC OJHOYWICHAa Ha MHOI'OWICH H




MHOTOYJIEHA Ha MHOTOWIEH, MPUMEHITh (OPMYIIBI
KBaJpaTa CyMMBI ¥ KBaJpaTa pa3HOCTU

2.5

2.6

OcCymecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIU
C TIOMOIIBI0 BBIHECEHMSI 32 CKOOKM OOIIEro MHOXHUTEIS,
TPYIIIAPOBKA  CJIaraeMblX,  NpUMEHEHUs  (opMys
COKpPAILEHHOIO YMHOXKEHUS

[IpumeHnsaTh nMpeoOpa3oBaHUsI MHOTOWICHOB JIJISl PEIICHMUS

Pa3IMYHBIX 33/1a4 U3 MAaTEMAaTHKH, CMEKHBIX MPEIMETOB,
U3 peajbHOU MPAKTUKU

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU
MOKa3aTeJsIMU 17151 TpeoOpa30BaHusl BbIPAXKEHUI

3.1

ypaBHeHI/IH N HCPABCHCTBA

Pemare nuHeEHHBIE ypaBHEHHMS C OJOHOM NEPEMEHHOMU,
IIPUMEHsIS IIPaBUiIa IIEPEX0Ja OT UCXOJHOTO YPaBHEHUS K
pPaBHOCWIBHOMY eMy. lIpoBepsATh, ABIAETCA JIM YHUCIO
KOpPHEM YpPaBHEHUS

3.2

3.3

[IpumensaTe rpaduueckue MeTOABI MPU  PEIICHUU
JIMHEVHBIX YPABHCHUHN U UX CHCTEM

[TogOupath npuMepsI map Yuces, IBIASIOMUXCS PEIICHUEM
JIMHEVMHOTO YPAaBHEHHUS C JBYMSI IIEPEMEHHBIMU

3.4

CTpouTh B KOOPJAMHATHOMN MIOCKOCTH TpadUK JIUHEUHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU; MOJIb3YSICh TpapUKOM,
IPUBOJUTH NIPUMEPHI PELIEHUSI YPABHEHHUS

3.5

3.6

Pematp cucremsl AByX JMHEWHBIX YPaBHEHUH C JBYMs
NEePEMEHHBIMH, B TOM YHCJI€ TpaduuecKu

CocTtaBisaTe U peniaTh JUHEMHOE YPAaBHEHUE UJIU CUCTEMY
JIMHEVHBIX YPaBHEHUMU o YCJIOBUIO 3a71a4u,
VHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
MIOJTYYEHHBIN PE3yJIbTaT

4.1

4.2

Koopaunats! u rpaduku. OyHkumn

N3o0paxkath Ha  KOOPAMHATHOW  MPSMOW  TOYKH,
COOTBETCTBYIOIIIME  3aJaHHbIM  KOOpAHWHATaM, JIyYH,
OTPE3KHU, NHTEPBAJIbI, 3aIIUChIBATh YHCIIOBBIE TPOMEKYTKU
Ha anreOpanyecKoM SI3bIKe

OTtmeuaTr B KOOp}II/IHaTHOﬁ IINIOCKOCTH TOYKH IIO
3aJaHHBIM KOOpAWHATaAM

4.3

Crpouts rpaduxu auHerHbIX GyHKIUH. CTpouTh rpaduk
byHKIMHN y = [X]

4.4

OnuceiBaTh C¢  MOMOMIBIO  (YHKIHH  H3BECTHBIC
3aBUCHUMOCTH MEXJIYy BEIMYMHAMU: CKOpPOCTb, BpEMH,
paccrosiHue, LIEHY, KOJIMYECTBO, CTOMMOCTb,




4.5

MIPOU3BOAUTEIIBHOCTD, BpeMsi, 00BEM pabOTHI
HaxoauTh 3HaueHne GYHKITUH 110 3HAYCHHIO €€ apTyMeHTa

4.6

8 KVIACC

[Torumate rTpadudueckuit cHocod MpeacTaBICHUS U
aHann3a WHQPOPMAIMH, W3BIEKATh W HHTEPIPETHUPOBATH
uHbopMaIMi0O U3 TpapUKOB peabHbIX MPOLECCOB U
3aBUCUMOCTEN

Kon
MPoBePsSIeMOro
pe3yJjbTara

IIpoBepsieMble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHO# 00pa30BaTe/IbLHOI MPOrPaMMBbI OCHOBHOI'0
001ero o0pa3oBaHus

1

1.1

Yucia v BEIYUCIIECHUS

Hcnonbp30BaTh HadallbHBIE MPEICTABICHUS O MHOYKECTBE
JNEUCTBUTENBHBIX YHUCEN JJI1 CPaBHEHUs, OKPYIJICHUS WU
BBIUKCIICHUM, H300pakaTh JICMCTBUTENIbHBIC  YHUCIA
TOYKaMHU Ha KOOPAMHATHOMN IIPSMOU

1.2

[IpumensaTe mOHSATHE apUPMETHUYECKOTO KBaJIpaTHOTO
KOpHS, HaXOJWTh KBAJpPAaTHbIE KOPHHW, HUCIOJIb3ys MpHU
HEO0OXOIUMOCTHU KaJbKYJISITOD, BBITIOJIHSITh
npeoOpa3oBaHusl BBIPAKECHUM, COJEpkKaIIMX KBaJpaTHbLIC
KOPHH, UCITOJIb3Yysl CBOMCTBA KOPHEU

1.3

HUcnonp3oBaTh 3amucH  OOJBIIMX Y MaJbIX YHCEI C
MOMOIIIBIO JIECSITUYHBIX ApoOei U creneHel yucia 10

AnreOpandeckue BhIPKECHHUS

2.1

2.2

2.3

24

[IprMeHATh TOHATHE CTENEHU C LEJBIM ITOKA3aTeeM,
BBINIOJIHATh MPEOOpa30oBaHUsl BBIPAKEHHM, COJAEpIKAILUX
CTEIEHU C LIEJIBIM IIOKa3aTeseM

BrimonnsaTh TOX/IECTBEHHbBIE npeobpazoBaHus
palMOHAJIBHBIX BBIPAXKEHUM HA OCHOBE ITPaBUJ JCHUCTBUU
HaJl MHOTOYJICHAMH M aJIreOpandecKUMH APOOSIMH
PacxiiagpiBaTh KBaApAaTHBIN TPEXWIEH HA MHOXKUTEIIN
[IpumenaTy mpeoOpa3oBaHUsSI BBHIPAKCHUM I PEIICHUS
Pa3IMYHbIX 337a4 U3 MAaT€MaTUKH, CMEKHBIX ITPEAMETOB,
U3 peajbHOM MPAKTUKHU

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate  nuHeWHblE,  KBaJpaTHble  YpaBHEHUS U
palMoHaNbHbIE YPABHEHUS, CBOSIIMECS K HUM, CHUCTEMBbI
JBYX YpaBHEHUH C IBYMsI IEPEMEHHBIMU

3.2

[IpoBoauTe mpoOCTEUIIME HCCIEIOBAHUS YPABHEHUU U
CUCTEM YpPAaBHEHUH, B TOM UYHCIE C NPUMEHEHHEM




rpaduyeckux mpencTaBieHui (yCTaHABIMBATh, UMEET JIH
YPaBHEHHE WJIM CHUCTEMA YPAaBHEHUM pEIICHUS, €CIU
UMEET, TO CKOJIBKO, U IIPOoYee)

[TepexoauTh OT ciaoBecHOW (GOPMYIMPOBKH 3a1adu K e€
anreOpandyecko MOJEIM € TOMOUIBI0 COCTaBIICHHUS

3.3 YpPaBHEHUSI WJIA CUCTEMbl YPaBHEHUU, UHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJlaud MOJyYEHHBII
pe3yabTaT
[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB IS
CpaBHEHMS, OLCHKH, pPEIIaTh JIMHEWHBIE HEPABEHCTBA C
3.4 OJIHOM NEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpa)uyECcKyIo
WUTIOCTPALIMI0  MHOXKECTBa  PEIICHUN  HEPaBEHCTBA,
CHUCTEMbI HEPABEHCTB
4 DYHKIIUH
[ToHumaThs U UCNOJIB30BATH (DYHKIIMOHATILHBIC TIOHATHUS U
41 S3bIK ~ (TEPMUHBI,  CHUMBOJMYECKHE  O0O3HAYCHWS),
' ONpEeNeITh 3HaUeHUE (PYHKIIMH 10 3HAYEHUIO apryMEHTa,
ONpPENEIIATh CBOMCTBA PYHKIMH MO €€ rpaduxy
Ctpouts rpaduku dJIeMEHTapHBIX (QYHKIIMA BUIA:
y=k/x
y
4.2 =
k/x
, y =X?, y = X’, y = |x|, onHiChIBaTh CBOWCTBA YHCJIOBOU
byHkumu 1o e€ rpaduky
9 KIIACC
Kona IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAThl 0CBOCHMS
NMPOBEPSIEMOr0  OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOT'O
pe3yJjbTara 00111ero o0pa3oBaHus
1 Yucna v BBIYUCIICHUS
11 CpaBHHMBaTh H  yHOPSAAOYMUBATH  PAIMOHAIBHBIE W
UppalOHAIBHBIC YHCIIa
BoinonHsaTe apupmeTnyecKue JercTBUA C
12 PalMOHAIBHBIME  YHCIAMM,  COY€Tas  YCTHbIE M
NUCbMEHHbIE TPUEMBI, BBINOJHATH  BBIYUCICHUS C
HMppalMOHaIbHBIMU YUCIAMHU
13 Haxonuth 3HaueHust CTEeNeHen ¢ UeabIMUA MOKa3aTeNs MU U

KOpHeﬁ, BBIYHCJIATh 3HAYCHUS YU CJIOBBIX BI)Ipa)KeHI/Iﬁ




1.4

OKkpyrisiTb  J€UCTBUTENbHBICE  YKCIA,  BBIMNOJHSITH
NPUKUJIKY PE3YJbTaTa BBIYHUCICHUW, OLEHKY YHCJIOBBIX
BBIpAKCHUH

2.1

YpaBHEHUS 1 HEPABEHCTBA
Pemiars nuHeliHbIE M KBaIpAaTHBIE YPABHEHUS, YPABHEHUS,

CBOJSIIMECS K HUM, MpOCTeuIre ApoOHO-palliOHaIbHbIE
ypaBHEHUS

2.2

2.3

24

Pemare cucremsl IByX JMHEHHBIX YPaBHEHHUU C JIBYMS
IIEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX
OJIHO YPaBHEHME HE SIBIACTCS JIMHENHBIM

Pemate TeKCTOBBIE 3a/1aun aNreOpandeckKuM CIiocoOOM C
IIOMOIIBKD COCTABJICHUS YPABHEHUS WJIM CHUCTEMBI JIBYX
YPaBHEHUM C ABYMsSI IEPEMEHHBIMHU

[IpoBomuTh TpPOCTEHIINE HCCIEIOBAHUS YpPAaBHEHUH U
CUCTEM YpaBHEHUW, B TOM UYHCIE€ C NPUMEHEHHEM
rpaguuecKux npeacTaBiIeHuil (HanpuMep, yCTaHaBIIUBATh,
UMEET JIM yPaBHEHHE WJIM CUCTEMA YPaBHEHUMW PEIICHMUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrars JIMHEWHBIE HEPABEHCTBA, KBaJIpaTHbIC
HEPAaBEHCTBA, M300pakaTh pEIICHUE HEPABEHCTB Ha
YUCIIOBOW TMPSAMOM, 3alMChIBATh PEIIEHHUE C TMOMOIIBIO
CHUMBOJIOB

2.6

2.7

Pemate cuCTEMBl JMHEMHBIX HEPABEHCTB, CHUCTEMBI
HEPABEHCTB, BKJIIOYAIOIIAE KBAJAPATHOE HEPABEHCTBO,
n300paxaTh pelieHne CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPSIMOM, 3aMMCHIBATH PEUICHHUE C TOMOIIBI0 CHUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX
3a7a4

3.1

3.2

DOyHKIMHU

Pacnio3naBate (pyHKIMM M3ydeHHBIX BHUIIOB. [loka3wpiBaTh
CXEMAaTUYECKH  pacCMHoJOKEHHWEe  Ha  KOOPJIWHATHOU
iockocTd rpapukoB QyHkuud Bunpa: y=kx, y=kx+b,
y=k/x, y=ax’tbx+C, B 3aBUCUMOCTH OT 3HAYCHHM
K03((PHUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIMIA
[Toka3bIBaTh CXEMaTUYECKU pacnojoKeHue Ha
KOOPJIMHATHOM TUIOCKOCTH TpaduKoB (DYHKIMI BHAA y =
VX, y = [X| u onuchIBaTh CBOMCTBA (DYHKIIHIA

3.3

Crpouth u wu300pakaThb CXEMAaTHYECKH TrpapuKu
KBaJIpaTUYHBIX  (DYHKIIHA, ONMKCHIBATH  CBOMCTBA
KBaIPaTUYHBIX (DYHKIMHA 1O UX rpadukam

34

Pacno3naBaTh KBajpaTHyHyO0 (QYHKIOHIO IO (GopMmylie,




NPUBOIUTH TMPUMEPHI  KBAaAPATUYHBIX  (PYHKUMHA U3
peasbHOM KU3HU, (PU3UKH, TEOMETPHUH

4 ApudmeTrueckas U reoMeTpUYECKasi IPOrpeccuu
41 Pacrio3naBaTe apu(METHUYECKYI0 U TE€OMETPUYECKYIO
' IPOTrPECCUU NPHU Pa3HbIX CIIOCO0aX 3aJaHUs
BhINONMHATE BEIYHUCICHUS C UCTIOIB30BaHUEM (HOpPMYIT N-TO
4.2 yjieHa apu(METUYECKOW U TeOMETPUUECKON MPOrpeccuii,
CYMMBI IIEPBBIX N YIECHOB
43 N306paxaTsb (UICHBI NOCIEN0BATENbHOCTA TOUKAMU Ha
KOOPAMHATHOM IJIOCKOCTH
Pemrars 3a1a4H, CBSI3aHHBIC c YU CIIOBBIMU
4.4 IIOCJIEIOBATEIBbHOCTSIMY, B TOM YUCJIE 3a1a4X U3 PEAIbHON

KU3HH (C MCIOJB30BAHUEM KAJIbKYJIATOPA, LHHU(PPOBBIX
TEXHOJIOTUA)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMbIil 3JIEMEHT COAEPKAHMSA
| Hucna v BBIYUCIEHUS
Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO OT OJHON (POPMBI
1.1 3anucu Jpobeit Kk apyroi. IloHsTHE palMOHANIBHOTO YHCIA,
3aluCh, CPABHEHUE, YIIOPSAIOYMBAHUE PALIMOHAIBHBIX YUCET
12 Apudmernueckue JEWUCTBUS C  PAIMOHAIBHBIMU  YHUCJIAMHU.
] Peenue 3a1ay u3 peaibHOM MPaKTUKKU HA YaCTH, Ha IpoOu
CreneHb C  HaTypaJbHbIM  I[IOKAa3aTelIeM:  OMNpPEAEJICHHUE,
1.3 npeoOpa3oBaHUE BBIPAKCHUM HA OCHOBE OIpPEACIICHUS, 3aMKCh
OOJIBIIIUX YUCET
[IpotieHThI, 3amuch MPOLIEHTOB B BHUAE IpoOU M JIpoOU B BHUJE
1.4 MPOLEHTOB. TpH OCHOBHBIE 33/1a4uX HA MPOLICHTHI, PEIICHUE 3a1a4
U3 pEAIbHOW MPAKTUKH
15 [IpuMeHeHne TPU3HAKOB ACIUMOCTH, PA3JIOKEHUE Ha MHOXKUTEIU
HaTypaJbHBIX YHCEII
1.6 PeanbHble 3aBUCMMOCTH, B TOM 4YHCIE TMpsMas W oOpaTHas
MPONOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIPAKEHUS
21 [IepemeHHBIE, UKMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM.
' JlonmycTUMBbIE 3HAYEHHUS IEPEMEHHBIX
29 [IpencraBienre 3aBUCUMOCTH MEXKJY BEJIWYMHAMHU B BHUJE
] dbopmybl. Beraucnenus no popmynam
23 [IpeobpazoBanrie OYKBEHHBIX BBIPAXXKEHUM, TOXKIESCTBEHHO PaBHbIE
BBIpaKEHUS
2.4 CBoiicTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM
25 Opnnounensl U MHoroujeHel. CteneHb, MHorouieHa. CroxkeHmue,
BBIYUTAHNE, YMHOKEHNE MHOTOWICHOB
@opMyJIbl COKPAIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBbI U KBaapaT
2.6 pasHoctu. @Popmyna  pa3sHOCTH  KBajaparoB. PasznoxeHue
MHOTOYJIEHOB HA MHOKHUTENH
3 YpaBHeHUs
31 YpaBHeHUE, KOpPEHb YpaBHEHWUS, npapua nmpeoOpa3oBaHus
ypaBHEHUS, PABHOCUJIILHOCTh YPaBHEHUI
39 HI/IHeVﬁHOG: YPaBHEHUE C OIHOU HelzeMeHHOI?I, THCIIO KOpHEU
JMHEWHOTO YPAaBHEHUS, PEUIEHUE JTUHEWHBIX YPaBHEHUN
3.3 CocTaBiieHME ypaBHEHHMM TI0 YCIOBHMIO 3ajadyd. PeleHue




TEKCTOBBIX 337124 C IIOMOIIBK YPAaBHEHUM

3.4 JIuneitHOE ypaBHEHHUE C ABYMs IEPEMEHHBIMU U €ro rpauk
CucteMa AByX JHMHEHHBIX ypaBHEHUU C JIByMsI MEPEMEHHBIMHU.
3.5 Pemenne cuctem ypaBHeHU# crmocoOoM moAacTaHOBKH. [Ipumepsr
pelIEeHNs TEKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUN
4 Koopaunate! u rpadguku. yHkiuu
4.1 KoopannaTta Touku Ha NpIMoOi
49 Yuciobie HPOMEXKYTKH. PaccTosinue Mexay ABYMSI TOYKaAMHU
KOOPAMHATHOM MPsIMOM
43 [IpsamoyroiibHas cucrema KOOpAMHAT, OcH Ox u Oy. Abcuucca u
OpJIMHATA TOYKHU HAa KOOPJIMHATHOM MJIOCKOCTH
4.4 [Ipumeps! rpaukos, 3a1aHHBIX bopmynamu. Urenue rpaduxon
peanbHBIX 3aBUCUMOCTEM
4.5 [Tonsitue dynkumu. ['paduk dynkumu. CoiicTBa QyHKIMIA
4.6 Jluneiinas ¢yukiwms, e€ rpaduk. I'padux dyHkuu y = [X|
47 Fpa(bflqecxoe pelenue JUHEWHBIX YpPaBHEHUH M CHUCTEM
JMHEWHBIX YPABHEHUI
8 KUIACC
Kona IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
| Hucna v BBIYUCIIEHUS
11 KBagpartueiii kopeHb u3 uucna. [loHstue o0 upparroHaTbHOM
' gucie. JlecsaTuanbie MPUOIMKEHNS UPPALIMOHATIBHBIX YUCE
CpoiicTBa apu(MeTHUECKUX KBaJApaTHbIX KOpPHEHM U  UX
1.2 MpUMEHEHNUE K MpeoOpa30BAHMIO YHUCIOBBIX BBIPAKEHUN U
BBIUUCJICHUSAM. J[elICTBUTEIIbHBIC YHCIIA
13 CreneHb ¢ 1eIbIM IOKazaTeqeM W €€ cBoicTBa. CTaHIapTHas
3amuCh Yncia
2 AnreOpandecKkue BbIPAKEHHUSI
721 KBanparHeil TpEXUiieH, pa3yIoKEHUE KBAAPATHOTO TPEXWIEHA HA
MHOXHUTENN
29 AnreOpaunyeckass 1poOb. OCHOBHOE CBOWCTBO alreOpanyeckoi
) npodu
23 CnoxeHue, BbIUMTAHUE, YMHOXEHUE, NIEJICHHE anreOpandyecKux
npobeit
2.4 ParmonanbpHbIC BRIpOKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUSI 1 HEPABEHCTBA
31 KBampatHoe ypaBHeHue, Qopmysia KOpHEH  KBaJIpaTHOTO

ypaBHeHus. Teopema Buerta




3.2

Pemrenue ypaBHEHUM, CBOISIIUXCS K JIMHEMHBIM U KBaAPaTHBIM

3.3 [Ipocreiine qpoOHO-palMOHATbHBIC YPAaBHEHUS
I'paduaeckas uHTEpIIpETAIINS YPAaBHEHUHN C ABYMS MTEPEMEHHBIMHU
34 U CHUCTEM JIMHEWHBIX YpPaBHEHUN C [JBYMs [€PEMECHHBIMHU.
’ [Ipumepsl pelieHus CUCTEM HEJIMHEWMHBIX YPAaBHEHUH C ABYMS
IEPEMEHHBIMU
3.5 Pemenre TeKCTOBBIX 3aa4 anreOpandecKuM CIocoOoM
3.6 YucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOM MTEpEMEHHOM
3.8 PaBHOCWIIBHOCTH HEPABEHCTB
3.9 JIvHeHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN
3.10 CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM
4 DOyHKIUU
41 [Tonsitue Qyskuu. OOMACTh ONPENCNICHUS W MHOMXECTBO
' 3HaueHu Pynkimu. CriocoOsl 3agaHus GyHKIUN
4.2 I'paduk pynkumu. Yrenue cBOMCTB PyHKIMU 1O €€ rpaduKy
43 [Tpumepsl rpadgukoB GyHKIHM, OTPAKAIOIMIUX PeaIbHbIE
MIPOIIECCHI
44 OyHKINH, OMUCHIBAIOIIINE PSIMYIO u o0paTHy10
' MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX TpadUuKu
4.5 OyHKIMH Y =X, Y = X’
4.6 Oyukiun y = [1X, Y = |x|
4.7 ['paduueckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHIM
9 KIIACC
Kona IIpoBepsieMblil 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCIICHUS
11 PannonasibHble 4KcClla, HPPALMOHAIBHBIE YHWCIA, KOHEYHBIE U
' OECKOHEUHBIE JECATUIHBIE TPOOH
MHOXECTBO IEUCTBUTEIBHBIX YHUCEN, NCHCTBUTEIBHBIE YMCIIA KaK
12 OCCKOHEUHBIE  JECATUYHBIC  JIPOOH. PBaI/IMHO OJIHO3HAYHOE
COOTBETCTBHE MEXJIY MHOXECTBOM JACHCTBUTEIBHBIX YHCENT U
KOOpAMHATHOM NpsiMOM. CpaBHEHHE IEWCTBUTEIbHBIX YHCEI
1.3 Apudmernyeckue ASHCTBHS C ICHCTBUTEIILHBIMHA YHCIIAMH
U3mepenusi, mpuOIMKEHUs, OLIEHKU. Pa3mepbl  OOBEKTOB
OKPY’KAIOLIEr0 MHUpA, JIUTEIbHOCTh IPOLECCOB B OKPYKAKOLIEM
1.4 mupe.  IIpubnuxéHHoe  3HaYeHWE  BEIUYUHBI,  TOYHOCTH
npubmmxkenus. Okpyrienne uyucen. [lpukuaka W omeHKa
pPE3YJbTATOB BHIUUCICHUIM




YpaBHEHUS 1 HEPABEHCTBA

2.1 YpaBHEHUS ¢ OJHOM NTEPEMEHHOU
29 .HI/IHej/'IHoe ypaBHeHHE. PemieHue ypaBHEHHH, CBOISIIMXCA K
JIMHEUHBIM
23 KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJAIIUXCA K
KBaJIpaTHBIM
24 BI/IKBaI.[.paTIjIJOG YPaBHEHHE. [Ipumepsl pemieHus ypaBHEHUN TPEThEH
Y YETBEPTOM CTEMEHEN pa3IOKEHHEM HA MHOKUTEIU
2.5 Pemenue qpoOHO-palmOHAIBHBIX YpaBHEHUN
2.6 CucrteMbl ypaBHEHUN
2.7 VYpaBHeHUE C ABYMS IEPEMEHHBIMH U €0 Tpaduk
78 Pemienue cucrem JABYX JIMHEMHBIX YPAaBHEHUHM C  JByMs
MIEPEMEHHBIMU
29 Pemenune CHCTEM IBYX YPaBHEHHMM, OJTHO U3 KOTOPBIX JUHEHWHOE, a
JPyroe — BTOPOM CTENEHU
710 ['padrueckass wuHTEpHpeTanusi CUCTEMBI ypaBHEHUH C JIBYMS
MIEPEMEHHBIMU
2.11 PeliieHre TEKCTOBBIX 3aJ1a4 aaredpandeckuM Crocooom
2.12 HucioBble HEPABEHCTBA U UX CBOWCTBA
2.13 Pelienne TMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOU
2.14 Pemienre cucTeM JIMHEMHBIX HEPABEHCTB C OJHOM MIEPEMEHHOU
2.15 KBagpaTHbie HEpaBEHCTBA
216 ['padrueckas uHTEpIIpETAIlMS HEPABEHCTB M CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
3 OyHKIMHU
31 KBagparnunas ¢ysknusa, e€ rtpaduxk wu cBoictBa. [lapaboina,
' KOOPJIMHATHI BEPIIUHBI TApa00JIbl, OCh CHMMETPUHU TTapaboJIbI
3.2 I'paduku Gynkimit y=kx, y=kx+b u ux cBoiictsa
33 I'paduku Gyukimit y=K/X, y = x° u ux cBoiicTBa
3.4 ['paduixu dbyHKUMI , U UX CBOWCTBA
4 UucnoBble MOCIIEI0BATEIBHOCTH
Omnpenenenue U CIOCOOBI 3a/1aHus YUCIIOBBIX
4.1 MOCIIEIOBATEILHOCTEM. 3ananue MTOCJIEIOBATEIBHOCTH
peKyppeHTHOM dhopmyIioii u popmyIioit N-ro uieHa
49 Apudmernueckas IporpeccHs. DopMyJbl N-ro  4ieHa
' apu(pMETUYECKOIN MPOrpecCcuu, CyMMbI NEPBHIX N YWICHOB
43 FCOMeTpI/I‘-IeCKaiI IIPOrpecCHsl. DopmyJibl n-ro YJieHa
reOMETPUYECKOU MPOTPECCUH, CYMMBI IEPBBIX N YICHOB
4.4 MN300pakeHne 4iICHOB apudMETHUYECKOM M TI'eOMETPHYECKOM




MPOTPECCUN TOUYKAMH HAa KOOPAMHATHOW IJIOCKOCTH. JIMHEWHBIA U
DKCHOHEHIIMAJIBHBIN POCT

4.5

CrnoxHbIe IMPOLCHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
MPOoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSA K NPEeAMETHBIM
pe3yJbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOM
NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus HA
ocHose ®I'OC

YMeHue  omnepupoBaTh  MOHSATUAMHU:  MHOXECTBO,
MOJIMHOXECTBO, OIEpaldd HaJl MHOXECTBAMU, YMEHHE
omepupoBaTh MOHATUSMU: Tpad, CBI3HBIN Tpad, nepeso,
UKJ, TPUMEHATh WX TMpU PEHICHUH 3a7a4, YMEHHUE
UCIIOJIb30BaTh T'paUUecKOoe MPEICTABICHUE MHOXKECTB
JUIS ONKCAHUSl PEANbHBIX MPOLECCOB W SBICHUM, MpU
pEIIeHUH 3324 U3 IPYTUX YU4eOHBIX IPEIMETOB

YMeHue  onepupoBaTh  MOHATHSMU:  OIpeEJEeHue,
aKcHoMa, Teopema, JI0Ka3aTeIbCTBO; yMEHUE
pacno3HaBaTh HWCTUHHBIE U JIOKHBIE BBICKA3bIBaAHUS,
OPUBOJUTH TNPUMEPhl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUIIAHUS BHICKA3bIBAHU I

YMeHue onepupoBaTh NOHATHUSIMU: HATYpPaJIbHOE YHCIIO,
IIPOCTOE€ M COCTABHOE YHUCIIO, AEIUMOCTh HATYpPaJIbHBIX
Yyucesl, NPU3HAKA JEIMMOCTH, LEJIOE YHUCIO, MOXIYJb
yucia, OOBIKHOBEHHas JApoOb U JecATUYHas JApoOb,
CTaHJApPTHBI  BHJ  YHCIA, PALHOHAIBHOE  YHCIIO,
UPPALUOHATBHOE YHUCIO, apUu(PMETUYECKUN KBaJpPATHBIM
KOPEHb; YMEHHE BBINOJHATh JCUCTBUS C YHUCIIAMH,
CpPaBHMBATh U YIOPSAOYMBAThH YUCIA, IPEICTABIATh YUCTA
Ha KOOPAWMHATHOM MPSIMOH, OKPYTJIATH YHCIA; YMEHUE
JeJaTh MPUKUIKY U OLIEHKY Pe3yJIbTaTa BIYUCICHUN

YMeHue omnepupoBaTh MOHSITHUSMU: CTENEHb C IEIbIM
nokasareyieM, apu(MeTHUYecKui KBaJIpaTHbIA KOpPEHb,
MHOT'OYJICH, anreOpanyeckass  ApoOb,  TOXICCTBO;
3HAKOMCTBO C KOPHEM HATypaJlbHOM CTETEeHH OOJIbIIe
€IVHUITBI, YMEHHUE BBITIOJHITH Pacdy€Thl Mo (opMyiam,
npeoOpa3zoBaHus LETbIX, JTPOOHO-pAITMOHATHHBIX
BBID&KCHUM W BBIPAXKEHUN C KOPHSIMH, Pa3JI0KEHUE
MHOTOWJIEHa Ha MHOXHWTEIU, B TOM UHCIE C
UCIOJIb30BaHUEM  (OpMyJ  Pa3HOCTH  KBAJApaToOB H
KBaJpaTa CyMMbI U pa3HOCTH

YMeHne onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO,
YpPaBHEHHUE C OJTHOM MEPEMEHHOM, YMCIIOBOE HEPABEHCTBO,




HEPABEHCTBO C MEPEMEHHOM; YMEHUE pelIaTh JINHEUHBIE U
KBaJIpaTHbIE YPaBHEHHS, JIpOOHO-pallOHATbHbBIE
YpPaBHEHUS C OJHOM IHEPEMEHHOW, CHUCTEMBI JIBYX
JVUHENHBIX YPaBHEHUM, JIMHEHHBIE HEPaBEHCTBA M HX
CUCTEMBI,  KBajJpaTHble U  JAPOOHO-pallMOHAIIBHBIC
HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIIE IPH
peuIeHn 3a1ad U3 APYIMX NPEeIMETOB M NPAKTUYECKUX
3a/1a4; yMEHHUE HUCIOJIb30BaTh KOOPAMHATHYIO IPIMYIO0 U
KOOPJIMHATHYIO IUIOCKOCTh JUISl M300paKeHHsl pEelIeHUI
YPaBHEHHM, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MNOHATHAMM: (PyHKUHA, Tpapuk
(GyHKIMH, HYJIH (GyHKIMH, IIPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHus, yObIBaHUS,
HauOosblllee M HAUMEHbIIee 3HAaUeHUs (PYHKLUUU; YMEHUE
OIEpUPOBAThH MOHATHAMU: MpsiMasi MPONOPLUOHATIBHOCTD,
NuHeWHas (yHKUMA, KBaapaTuuHas (yHKUUs, oOpaTHas
MPONOPLIMOHANIBHOCTh, Mapadoia, rumnepOosia; yMeHUe
CTpOUTh TpauKu (PYyHKUUN, UCHOIB30BATh I'PAPUKU IS
ONpeJeeHUs] CBOMCTB IMPOLIECCOB U 3aBUCUMOCTEH, I
pemieHus 3afad W3 JPYTHuX YYeOHBIX TPEIMETOB W
peanbHOM JKU3HU; YMEHUE BbIpaXarb (QopMmyiaamMu
3aBHCHMOCTH MEXy BEeTUIMHAMU

YMeHne onepupoBaTh NMOHATUSAMU: IOCIIEI0BATEIBHOCTD,
apupMeTnyecKkas U reoMeTpuIecKasi MpoOrpeccuu; yMeHHe
UCII0JIb30BaTh CBOMCTBA MOCJEI0BATEILHOCTEH, (hOPMYJIBI
CYMMBI U OOILIETO YJIe€Ha MPU PEIICHUH 33]a4, B TOM YHUCIIE
3a/1a4 U3 JpYrux y4eOHbIX MPEIMETOB U pPeaJbHOM KU3HU

YMeHue pemiath 3alaud pa3HbIX TUIMOB (B TOM 4HCIIE Ha
IPOLICHTHI, JOJW W YacTH, ABWXKEHHE, pPaboTy, IIeHY
TOBApOB M CTOMMOCTb MOKYIIOK W YCIyT, HaJOrHd, 3aJayu
U3 oOJacTH ympaBiCHUS JUYHBIMH U CEMECHHBIMU
dbuHaHcaMu); YMEHUE COCTaBJISITh BBIPAKECHUS,
ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI MO YCJIOBHIO 3aJ]1auu,
UCCIIEIOBATh  IMOJYYEHHOE PEIICHHWE U  OIICHUBATh
PaBIONO000HOCTD MOJYUYEHHBIX PE3YIbTATOB

YMmenue onepupoBarh MNOHATHSIMH: (urypa, Touka,
OTPE30K, MIpsiMas, JIyd, JIOMaHas, yrojl, MHOTOYTOJIbHUK,
TPEYroJbHUK, PAaBHOOEAPEHHBII M  PaBHOCTOPOHHUIA
TPEYTOJIbHUKH, NMPSAMOYTOJIBHBI TPEyroJbHUK, MEAUaHa,
OMCCeKTpuca U BbICOTA TPEYTObHUKA, YETHIPEXYTOJIBHUK,
napajuieJiorpaMM, pomMO, TpSAMOYTOJIbHUK, KBaJpar,
Tpamnenus; OKpy>KHOCTb, KpyT, KacaTeJIbHasi; 3HAKOMCTBO C
IPOCTPAaHCTBEHHBIMH (PUTypaMH; YMEHUE pelIaTh 3aJauH,




B TOM YHWCJI€ W3 TOBCEJIHEBHOW >KM3HU, HA HAXOXKIICHUE
TCOMETPUUYECKUX BEIUYMH C TPUMECHEHHEM HW3YYCHHBIX
CBOMCTB ¢GuUryp u GpakTon

10

YMeHue omnepupoBaTh MOHSATUSMHU: PaBEHCTBO (UTYD,
PaBEHCTBO TPEYTOJIbHUKOB; I1apaJuIeIbHOCTh 151
MIEPIICHIUKYJSIPHOCTD TPAMBIX, YTOJ MEXIY HIPSIMBIMU,
MEPIECHIUKYIISP, HAKIIOHHASI, TPOEKIus, moaodue ¢Guryp,
MOJO0OHBIE TPEYTrOJIbHUKHA, CUMMETPUS OTHOCHUTEIIBHO
TOYKA M TPSAMOM; YMEHHE pPAaCIIO3HABaTh PAaBEHCTBO,
CUMMETpUI0O M mnojgolbue ¢uryp, napauieabHOCTh U
IEPIEHIUKYJIIPHOCTD NPSAMBIX B OKPYXKAIOILIEM MUPE

11

YMeHue onepupoBaTh MOHSITUAMU: JJIMHA, PACCTOSHUE,
yroil (BeJMYMHA yIJIa, CHUHYC M KOCHHYC Yyrja
TPEYTroJbHUKA), IJIONIaJbh; YMEHUE OLICHUBATh pa3Mepbl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE
NpUMEHATh  (QopMyJbl  THepuMeTpa U IUIOLIATU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH W IUIOIIAJIA
Kpyra, oObemMa TMPSMOYIOJBHOIO TapajuieleIuIea;
YMEHUE TTPUMEHSTH MPU3HAKKA PABEHCTBA TPEYTOJIbHUKOB,
TEOpEMY O CyYMME VYIJOB TpPEYroJbHUKA, TEOPEMY
IIndaropa, TPUrOHOMETPUUYECKHE COOTHOIICHHUS IS
BBIUMCJICHUS UIMH, PACCTOSIHUH, TUIOIIAAEH

12

YMenue nzo0paxars IIOCKUE GUTYPBI U UX KOMOMHALIHH,
OPOCTPAHCTBEHHbIE (DUTYpBl OT PYKH, C TMOMOUIBIO
YEpTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB IIO
TEKCTOBOMY WJIM CHMBOJIbHOMY OIMCaHUIO

13

YMeHue onepupoBaTh  MOHIATHUAMHU:  OPSMOYTOJIbHAS
CHUCTEMA KOOPAMHAT; KOOPAUHATHI TOYKH, BEKTOP, CyMMa
BEKTOPOB, MPOU3BEIICHUE BEKTOpPAa HA YMCIO, CKaJIIPHOE
MIPOU3BEJICHUE BEKTOPOB; YMEHHUE HUCMOJIb30BaTh BEKTOPbI
YU KOOPAWHATHI JJIsl MPEACTABICHUS JAHHBIX U PEIICHUS
3a/71a4, B TOM YHUCJE U3 JPYTUX y4eOHBIX MPEAMETOB U
pEabHOM )XKU3HU

14

YMeHue omnepupoBarh TMOHATHSMU: CTOJIOMKOBBICE U
KPYTOBBIC JMarpamMMel, TaOJIHIIbI, cpenHee
apudmMeTHiyecKoe, MearuaHa, HauOobIllee U HauMEHbBIIIee
3HAYEHHUS, pa3Max YUCIOBOIO HAOOpa; yMEHUE U3BIIEKATh,
UHTEPIPETUPOBATh U TPEeoOpa3oBbIBATH HHPOPMALIUIO,
NOpEeICTaBICHHYI0O B Ta0iMIlax M Ha JAMarpammax,
OTPAXKAIOUIYI0 CBOMCTBA W XapaKTEPUCTHKU PealbHbIX
MPOIECCOB U SIBJICHUW; yYMEHHE  pacro3HaBaTh
M3MEHYUBbBIEC BEJIMYUHBI B OKPYIKAIOIIEM MUPE




15

YMeHue onepupoBaTh MNOHATUSMH: CIIYYAWMHBIA OMBIT
(clyyallHBI ~ SKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE
(97IeMEHTapHbId MCXOJ) CIIYy4alHOTO ONBITA, CIly4aillHOe
COOBITHE, BEPOSATHOCTh COOBITHS; YMEHHE HaXOJUTh
BEPOSITHOCTA  CIy4YaWHBIX COOBITUH B  OMNbITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHUE
pemaTh 3aja4id METOJOM OpPraHU30BaHHOTO mepedopa U ¢
UCIIOJB30BAaHUEM  NIpaBWJia  YMHOXKEHHS;  YMCEHHUE
OIICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUM U SBJICHUH,
MIOHUMAaTh  POJIb  MOPAKTUYECKHM  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXaloIIeM MHUPE U B
KU3HU; 3HAKOMCTBO C MOHSATUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEI U €ro pOJbi0 B
MACCOBBIX SIBJICHUSAX

16

YMenue BbIOMpaTh MNOAXOASIIMNA W3YYEHHBIH METOJ JUIs
pelIeHns 3a4a4u, IPUBOJUTH IPUMEPHI MAaTEMATUYECKUX
3aKOHOMEpPHOCTEN B MPHUPOAE M KU3HH, DPACIO3HABATH
MPOSIBJICHHE  3aKOHOB  MAaT€MATUKH B  MCKYCCTBE,
ONMUCBHIBATh  OTAEJIBbHBIE  BBIJAIOIIMECS  PE3YJIbTaTHI,
NIOJIyYEHHBIE B XOJ€ Pa3BUTHS MAaTEMATHKHA Kak HAYKH,
IPUBOAUTH NPHUMEPBI MATEMATHYECKUX OTKPBITUA M HUX
aBTOPOB B OT€YECTBEHHON U BCEMUPHOW UCTOPUU



INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

1
1.1

Yucia ¥ BBIYUCIIEHUS
Harypanbhsbie u 1iesbie uncia. [[pu3Haku 1eIMMOCTH LENbIX YHUCEIT

OObIKHOBEHHBIE M JECATHYHBIC IPOOH, TPOIEHTHI, OECKOHEUHBIC

1.2 MIepUOIUYECKHUE APOOU
13 PannonanbHble  4ucha. Apudmernueckue  omepanudd ¢
palMOHAJIBHBIMH YHCIIAMH
1.4 I[erICTBHTeHLHLIe yucna.  ApupMeTHyecKue  omepauud ¢
JNEeUCTBUTEILHBIMU YU CTIAMU
15 [Tpubn>kEHHBIE BBIYUCICHUSA, paBHia OKPYIVICHNS, NPUKHIKA M
OLICHKA pe3yJIbTaTa BRIYUCICHHUI
2 AnreOpanyeckue BbIpaKeHHs
2.1 byKkBeHHbIE BBIpaKEHHUS (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenenp ¢ wnensiM mnokazareneM. CTeneHb ¢ palMOHAIBHBIM
] nokaszareneM. CBOMCTBA CTENEHN
2.3 MHorouseHbl
24 AnreOpaunyeckas Jpo0b
25 ApudmMeTnuecknii KOpeHb HATypaJibHOW cTerneHu. JlecTBust ¢
apupMETUUECKUMU KOPHSIMU HATYpPaJbHON CTEIECHH
3 YpaBHEHUS U HEPABEHCTBA
31 Lensie wu z[po6H0—paLEH0HanBHHe ypaBHeHusi. CuCTeMBbl U
COBOKYITHOCTU YPaBHEHUI
39 [lensie u napoOHO-palMioHaNbHBIE HepaBeHCTBAa. CHCTEMBI U
COBOKYIHOCTU HEPABEHCTB
3.3 Pemnrenune TekcTOBBIX 3a1a4
4 UucnoBble NOCIIEIOBATEIBHOCTH
4.1 ITocmenoBaTeIbHOCTH, CITOCOOBI 3aIaHUs ITOCIEIOBATEIHBHOCTEH
49 Apudmernueckass W TreoMmeTpuueckas Tmporpeccun. Dopmyia
CJIOKHBIX TIPOLIEHTOB
5 OyHKIMH
Oyuk1us, cnocoos! 3ananus Gyukmun. ['paduk dyakmun. O61acTh
OTIPEJICICHUS] U MHOKECTBO 3HaueHWW (yHKimu. Hymu QyHkumm.
5.1 [IpomMexyTKn 3HAKONMOCTOSIHCTBA. I[IpOMEXKYTKM MOHOTOHHOCTH
¢byskun. MakcumyMmbl 1 MUHUMYMBbl QyHkiuu. HaunOonbiiee u
HaMMeHbllIee 3HaUeHrue (PYHKIIMKU HAa POMEXKYTKE
6 KoopanHaTel Ha IPSAMOM U TIIOCKOCTH
6.1 KoopauHaTtHas nipsimast




6.2

JlexapToBbl KOOPJIMHATHI HA TJIOCKOCTH

7 ['eomeTpust
7.1 ["'eoMeTpudeckue (GUTyphl M X CBOMCTBA
7.2 TpeyroibHUK
7.3 MHOroyroJibHUuKu
7.4 OKpy»HOCTb U KpYyT
7.5 N3MepeHne reoMeTpuieCKiX BEJIUYMH
7.6 BekTopsl Ha II0CKOCTH
8 BeposaTHoCTh M cTaTUCTHKA
8.1 OrnucarenbHasi CTAaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomMOuHnaropuka
8.4 MHoxecTBa
8.5 ['padbr
I'eomeTpus.
7 KIIACC
Kox IIpoBepsiemble npeaMeTHbIE Pe3yabTAThl 0CBOCHUS
NMPOBEPSIEMOr0  OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'O
pe3yJjbTara 001ero oopasoBaHus
6 ['eomeTpus
Pacno3HaBaTh W3yud€HHBIE T€OMETPUUYECKUE
OTIpeNIeNATh WX B3aMMHOE PACIIOJIOKEHUE, H300pakaTh
6.1 reoMeTpuyeckue (QUryppl, BBITOIHATH YEPTEKU TI0
' YCIOBHUIO 3adauu. l3mepsaATs JIMHEHHBIE W YTJIOBBIE
BEJIMYMHBIL. Pemare 3amaud  Ha BBIYUCIEHUE JUIMH
OTPE3KOB U BEJIUYUH YTJIOB
Jlenate TpyOyI0 OLIEHKY JIMHEHWHBIX M YTJIOBBIX BEIUYUH
6.2 MPEIMETOB B pEaJbHOM JKU3HU, Pa3MEPOB MPUPOJHBIX
o0bekToB. Paznmuarte pasmepbl 3THX OOBEKTOB TIO
MOPSIAKY BEJIMUUHbI
6.3 CTpouTh 4epTEkKU K TEOMETPUUECKHUM 3a1a4aM
6.4 [Tonp30BaThCs MNpHU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB,

WCIIOJIh30BaTh TMPU3HAKA M CBOWCTBA PaBHOOCIPEHHBIX




6.5

6.6

TPEYTOJIbHUKOB IPH PEIICHUHU 3a]a4

HpOBOI[I/ITI) JIOTHYCCKHUC PACCYKICHUA C HCIIOJIB30BAHUCM
I'COMCTPHUICCKUX TCOPCM

[Tonp30BaTbCsd NpPU3HAKAMM DPABEHCTBA IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIHMAHbI, IPOBEACHHON K
TUIIOTEHY3€ NPAMOYIOJIBHOIO TPEYTOJIbHUKA, B PEILICHUU
reOMETPUYECKUX 3a/1a4

6.7

Onpenenars NapamieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB,
KOTOphle 00pa3yeT ¢ HUMH cekymas. Onpenensith
NapajyieIbHOCTh  MPSMBIX C IOMOIIBIO  PAaBEHCTBA
PacCTOSAHMM OT TOYEK OJHOM MNPSIMOM 10 TOYEK APYrou
IPSIMOM

6.8

6.9

Pemate 3amaun Ha KjaeTyaTon Oymare

HpOBOI[I/ITB BBIYHMCIICHHUA MW HaXOIUTb YHCIIOBBIC U
6YKB€HHI>IG 3HA4YCHUA YIJTIOB B ICOMCTPUYCCKHUX 3adddax C
HCIIOJIB30BAHNCM  CYMMbI  VIUIOB TPCYI'OJIbBHUKOB H
MHOI'OYI'OJIbHUKOB, CBOMCTB YTJIOB, O6pa3OBaHHI)IX IIpu
IIEPCCCUCHUN JABYX IIAapaJUICIAbHBIX IIPAMBIX CGKYIHGIZ.
Pemars IMPAKTUYCCKUC 3a/la41 Ha HAXOXKIACHHC YITIOB

6.10

Brnagere TmOHSATHEM TE€OMETPUYECKOIO MeECTa TOYEK.
YMerh omnpenensiTe OUCCEKTPUCY YIVIa W CEePEeIMHHBIN
NEPHEHAMUKYJIAP K OTPE3Ky Kak I'€OMETPUYECKHE MecTa
TOYEK

6.11

6.12

6.13

@opMyJIMpOBAaTh OMNPEIEICHUAS] OKPY>KHOCTH M Kpyra,
XOpIbl W JHAMETpPa OKPYKHOCTH, IIOJI30BATHCSA HX
CBOMCTBAaMH. YMETh NPUMEHATb OTU CBOMCTBA IIPU
pelIeHnH 3a1a4

Bnagerp mnoOHATHEM OINHUCAaHHOW OKOJIO TPEYTOJbHHUKA
OKPYXXHOCTH, YMETh HaxoauTh €€ 1neHrtp. [lomp3oBaThcs
dbakTaMd O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM, UTO CEPEANHHBIC
NEePIECHANKYJISIPbI K CTOpPOHaM TPEYroJabHUKA
IIEPECEKAIOTCS B OJTHOM TOUYKE

Brnaners moHATHMEM ~ KacaTelbHOM K  OKPY’)KHOCTH,
MOJB30BaThC  TEOPEMOM O  MEPHEHIAUKYJISIPHOCTHU
KacaTeJIbHOM U paanyca, MPOBEIEHHOIO K TOUKE KaCaHUs

6.14

ITonb3oBaThCs HpOCTGﬁIHHMH reOMCTPpUICCKUMHU
HCPAaBCHCTBAMHU, ITIOHUMATh HUX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBLIC TCOMCTPHYCCKHC IIOCTPOCHUA C
IMOMOIIBIO MMPKYJI U JINHEHUKH




8 KUIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'0
001ero odopasoBaHus

6

6.1

['eomerpus

Pacrio3naBaTte OCHOBHBIC BUbI lIGTI:.IpéX}’l“OJ'II)HI/IKOB,, nx
OJICMCHTEI, IIOJIB30BATLCA HX CBOMCTBaMU IIpu pCIICHUN
I'COMCTPHUUCCKHUX 3aaa4

6.2

[IpuMeHSITh CBOWCTBA TOYKH TIEPECEUCHUS] MEIUAH
TpEeyroJbHUKA (IIEHTpa Macc) B pelIeHUHU 3aa4

6.3

6.4

Biagete NOHATHEM CpEeNHEW JMHUM TPEYTOJIBHUKA U
Tpameuuy, TIPUMEHATb WX CBOMCTBA NPU PEHICHUH
reomerpudeckux 3anad. llons3zoBarscs Teopemon Paneca
U TEOPEMOW O MPOMOPUUOHAIBHBIX OTPE3KaX, MPUMEHSThH
WX JJIs1 PEIICHHs] MPAKTHYECKUX 3a/1a4

[IpuMeHaATh TNpU3HAKK MOAOOWS TPEYrOJIHLHUKOB B
pELIEHUH T€OMETPUYECKHX 3a1a4

6.5

[Tons3oBatbes Teopemoit Iludaropa anga  permeHus
F€OMETPUYECKUX M MpakTU4Yeckux 3anad. CTpouTh
MaTEMaTUYECKYI0 MOJIeJIb B TNPAKTUYECKUX 3a/ayax,
CaMOCTOATENIbHO  JIeJaTh  4YepTéX WU HAXOIWTh
COOTBETCTBYIOIIHE JUTMHBI

6.6

6.7

6.8

Brnagete NOHATHSMU CHHYCa, KOCMHyca M TaHTe€Hca
OCTpOTo yria  NpsAMOYTOJIBHOTO TPEYTroJIbHUKA.
[Tonb30oBaTbcd  ATUMU  MOHATHAMHM Uil pELICHUS
IPAKTUYECKUX 3a7a4

Boruucnate  (pa3nuuHBIME - cioco0amMu)  TUTONIAIb
TPEYroJIbHUKAa W IUJIOMIAJd MHOTOYTOJBHBIX  (puryp
(mosb3ysick,  TA€  HEOOXOAUMO,  KaJbKYJISITOPOM).
[IpuMeHsATh TOJIydEHHbIE YMEHHS B  MPAKTHYECKUX
3amayax

Biiagere MOHATUSAMH BIMCAaHHOTO M LIEHTPAJBHOTO Yrija,
UCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX yTIJaX, yriax
MEXAY XOpAaMH (CEKYIIMMH) U YIJIE MEXIY KacaTelabHOU
Y XOPJOM P PELIEHUU T€OMETPUUECKUX 3a1a4

6.9

Brnagers mnoOHATHEM OMNKMCAHHOTO YeTBHIPEXYTOJbHUKA,
OPUMEHSTh CBOMCTBA OINHUCAHHOTO YEThIPEXYTOJbHUKA
MIpU PEICHUU 3a/1a4

6.10

HpI/IMCHHTB IMOJIYYCHHBIC 3HAHUS HA IMPAKTHUKE — CTPOUTH
MAaTCMAaTHYCCKUEC MOJCIM AJIA 3aaad peaHBHOﬁ KN3HHU H




9 KJTACC

MIPOBOJIUTH COOTBETCTBYIOIIIHE BBIYHCIICHUS C
MPUMEHEHUEM TOJ00US U TPUTOHOMETPUHU (TIOJB3YSCh,
r7e He00X0AUMO, KAJIbKYJISTOPOM)

Kon
MPOoBePsSIeMOro
pe3yJbTara

IIpoBepsiemble MpeaMeTHBIE Pe3YJIbTAThI 0CBOECHHS
OCHOBHO 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'O
0011ero oopasoBanus

6

6.1

['eomerpus

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB,
HaXOQUTh C MX IOMOILIBIO PA3JMYHBIE 3JIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («perieHue
OpSIMOYTOJIBHBIX ~ TpPEyroyJibHUKOB»).  Haxomuts  (c
NOMOIIbIO  KalbKYyJsTOpa) JUIMHBI W yIabl  AJA
HEeTaOJIMYHBIX 3HAYCHUM

6.2

[Tons3oBaThes GopMmysiaMu TPUBEACHUS W OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JUISl HAXOXKIACHUS
COOTHOILICHUM MEXTY TPUTOHOMETPUUECKUMHU
BEJIMYMHAMHU

6.3

6.4

6.5

Hcnonp30BaTh TEOPEMBI CHUHYCOB W KOCHHYCOB IS
HAaxOXJIECHUS  Pa3IMYHBIX DJJEMEHTOB  TPEYTOJbHUKA
(«pelieHre  TPEyroJabHUKOB»), MPUMEHITh UX IpHU
pPELIEHNH T€OMETPUYECKHX 3aa4

Bnanets MMOHSATHUSIMHA npeobpa3oBaHus noaoous,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  QUTYD.
[Tonp30oBaThcs  CBOMCTBAMU MOA00MSI  TTPOU3BOJIBHBIX
Gburyp, yMeTh BBIUYHCIATH JUIMHBI U HAXOIUTh YIJIBI Y
nonoOHbIx (uryp. IlpuMmeHars cBoiicTBa mnomoOUs B
NPaKTUYECKUX 3aJadax. YMETb MPUBOIAUTH MPUMEPHI
n01I00HBIX (PUTYP B OKPYIKAIOIIEM MHPE

[Tonb30BaTbcd TEOpPEMaMH O NPOU3BEACHUU OTPE3KOB

XOpH, O MPOM3BEICHUU OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJIbHOU

6.6

ITosb30BaTECs BEKTOpaMH, IIOHUMATh UX T€OMETPUUYECKUN
U (UBMYECKUH CMBICI, MPUMEHATh HUX B PEIICHUH
reoMeTpuueckux M ¢usnyeckux 3amad. [IpumeHsTH
CKaJsIpHOE IPOU3BEICHUE BEKTOPOB i1 HAXOXICHUSA
IUIVH U YIJI0B

6.7

ITonb3oBaThCs MCTOAOM KOOpJHMHAT Ha IIJIOCKOCTH,
IIPUMCHSATDH €ro B PpCIICHHUHA rCOMCTPHUIYCCKHX 141
IMPaKTHICCKUX 3a1a4




6.8

BJ'IaI[eTB MNOHATHAMMU  IIPABUJIBHOTO MHOI'OYT'OJIbHUKA,
OJIMHBI ~ OKPY’KHOCTH, [UIMHBI JYTM OKPYXHOCTH U
paHHaHHOﬁ MCPBI yIJia, YMCTh BBIYHUCIIATH INIOIIAAb KpyTa
U €ro 4vacTew. HpI/IMeHHTB IMIOJTYUYCHHBIC YMCHHA B
IMPAKTUYICCKHUX 3aavdax

6.9

6.10

HaxomuTh oOcM WM ULEHTPBl CUMMETpuu  Guryp,
IIPUMEHSTh JBUKECHMS TUIOCKOCTH B MMPOCTEUIINX CITy4asx

[IpuMeHsITh MOTyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENH I 3a/ad PeaTbHOW >KU3HHU H
IPOBOJUTH COOTBETCTBYIOIIIHE BBIYHCIICHUS C
MIPUMEHEHUEM MO00US ¥ TPUTOHOMETPUUIECKHUX (DYHKITHI
(M0JIB3YSICh, T/I€ HEOOXOAMMO, KaJbKYJISITOPOM)

BGPOHTHOCTB H CTaTUCTHKA.

7 KIIACC
Kon IIpoBepsieMble npeaMeTHbIE Pe3yJabTATHI 0CBOEHUS
NMpPoBepPSIeMOr0  OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbl OCHOBHOTIO
pe3yJjbTara 001ero oopasoBaHus
5 BeposiTHOCTB M cTaTHCTHKA
Yutath uHGOpPMAIINIO, MPEICTABICHHYIO B TaOJMIlaX, Ha
51 quarpaMMax, NpEeNCTaBsATh JaHHBIE B BHUAC TaOJMII,
' CTPOUTh JMarpamMmbl (CTOJIOUKOBBIE (CTONOYATHIE) W
KpPYTOBBI€) [10 MacCCHBaM 3HAYEHUN
OnuceiBaTh M HHTEPIPETUPOBATH DPEabHBIE YHUCIOBBIE
5.2 JaHHbIE, MPEICTABJICHHbIE B TAaONUIaX, Ha JUarpaMmax,
rpadukax
Ucnonb3oBaTh Ajie ONMCAaHUS AAHHBIX CTAaTUCTUYECKHUE
53 XapaKTEPUCTUKHU: CpeHee apuMeTHdecKkoe, MeauaHa,
HauOoJIbIIIEE M HAUMEHbIIIEE 3HAYCHUSI, pa3Max
HNmeTp mpencraBieHUe O CIy4alHOM W3MEHYMBOCTH Ha
54 npuMepax IEH, buznuecKux BEJINYMH,
AHTPONIOMETPUYECKUX HAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTHU
8 KIIACC
Kopn IIpoBepsiemMble peaMeTHbIE Pe3yabTaThl 0CBOCHUS
NMPOBEPsieMOr0  OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOTO
pe3yJjbTara 00111ero0 00pa3oBaHusA




5.1

5.2

BeposTHOCTB 1 cTaTUCTHKA

W3Brekath U peoOpa3oBHIBAThH uH(pOpMAIIHIO,
NPECTABICHHYIO B BUJC TaOJWI], IUarpamm, rpadukos,
MPEACTABIATh JaHHBIE B BHAE TaONWI], IUAarpam,
rpaguKoB

OnuceiBaTh JaHHbIE C TOMOINBIO  CTAaTUCTHYECKUX
noKazaTeNel: CpeIHUX 3HAYeHUH W Mep pacCenBaHUS
(pa3Max, Tucnepcus U CTaHIapTHOE OTKIOHCHHE)

5.3

HaxomuTe 4acTOTBl 4YHCIOBBIX 3HAYEHUHM M 4YaCTOTHI
cOOBITMI, B TOM YHCII€ TO pe3yJibTaTaM H3MEpPEHUN H
HaOIOneHUH
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HaxoauTh BEpOATHOCTH CiIydyalHBIX COOBITUM B OMBITAX,
3Has BEPOSITHOCTH AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIC
B OMNBITaX C PaBHOBO3MOXHBIMH  D3JIEMEHTAPHBIMU
COOBITUAMH

Hcnomnb3oBath Fpa(i)I/IIIGCKHe MOACIU: ACPCBO cnyqaﬁﬂoro
OKCIICPUMCHTA, AUarpaMMbl Qﬁﬂepa, UKnCJI0Bad IIpsAaMasi

5.6

OHCpI/IpOBaTB IIOHATUAMMU. MHOXCCTBO, IIOJMHOZXKCCTBO,
BBIIIOJIHATE OII€pallkMM Hald MHOKCCTBAMMU: 06’bCI[I/IH€HI/IC,
MEpeCCUCHUC, AOIMOJIHCHUC, TICPCUUCIIATL  JJICMCHTBI
MHOKCCTB, IIPUMCHATDH CBOMCTBA MHOKECTB

5.7

Ucnonp3oBath rpaduyeckoe MpeacTaBICHHEe MHOXKECTB U
CBsI3€M MEXTy HUMHU JIJIS ONUCAHUS TTPOIIECCOB U SBJICHUH,
B TOM YHCJI€ MPU PEIICHUU 3aJlad U3 JIPYTrux y4deOHBIX
peAMETOB U KYPCOB

9 KJIACC

Kon
NMPoBepPsIeMOro
pe3yJbTaTa

5

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0
001ero odopasoBaHus

BeposTHOCTh 1 cTaTUCTHKA

5.1
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N3Bnekathb U npeoOpa3oBbIBATH uHdopmanuio,
NPEICTAaBICHHYI0O B pa3JIMYHBIX HMCTOYHUKAX B BHJE
Ta0JMLl, JUarpaMm, rpauKoB, MPEICTaBIATh JaHHBIE B
BUJIC TAOJUII, JUArpamMMm, rpauKoB

Pemats 3a1aun opraHM30BaHHBIM NIEpPeOOPOM BapUaHTOB,

a TaKiKEC C HCIIOJIb30BaHHCM KOM6I/IHaTOpHBIX IIpaBuJI U
MCTOOOB

53

Hcnonb3oBarth OITMCAaTCIIbHBIC XapaKTCPUCTUKHU JJIA
MACCUBOB YHCJIOBBIX JaHHBIX, B TOM 4YHCJIC CpPCAHUC
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5.5

3HA4YCHHUA U MCPbI paCCCUBAHMA

HaxonuTe 4acTOTHl 3HAYEHUH U 4aCTOTHI COOBITHS, B TOM
YKCIIC TOJIB3YACh Pe3yJIbTaTaMH MPOBEAEHHBIX U3MEPCHHIA
U HAOIIOIEHUIA

HaxoguTe  BEepOSTHOCTH  CIAyYallHBIX  COOBITHH B
U3YYCHHBIX OMNbBITAX, B TOM YHCJIE€ B OMNbITAX C
PABHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMU  COOBITHSIMHU, B
CEepUsIX HCIBITAHUM JI0 TEPBOrO0 YCIEXa, B CEPUAX
vcnbplTanui bepHyum

5.6

NmeTp mnpencraBiieHHE O CIy4alHOM BEJIMYMHE H O
pacnpeaeeHu BEpOSATHOCTEN

5.7

HmeTp mpencraBieHHEe O 3aKOHE OONBIIMX YHMCET KaK O
IIPOSIBIICHUU 3aKOHOMEPHOCTHU B CIIy4aliHOU
M3MEHYMBOCTH M O POJM 3aKOHA OOJBIIMX YHCET B
MIPUPOJIE U OOIIECTBE
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