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HNOSICHUTEJABHAS 3SAITMCKA
Jlist coctasnienns paboueil mporpaMmbl B3STHL 3a OCHOBY CIICAYIOLIHE HOPMATHBHO-TIPABOBBIC W
HHCTPYKTHBHO-MCTO/IMUCCKHE IOKYMEHTbI:

e Ocjepanphpiii 3akon o1 29.12.2012 Ne 273-d3 «O6 obpasosannn B Poccuiickoit Deneparmny (pe.
01 06.03.2019).

o Me/iepalibhblil TOCYAPCTBEHHBI  00pasoBaTe/ibHbill  cTanaapt cpeaHero obuiero obpazoBaHms,
VIBCPAJICHHBIH  npHKasom  Muuncrepersa oOpasosanus u Haykn Poccuiickoit ®enepaunn ot
17.05.2012 Ne 413 (8 pen. npukasza Ne 613 ot 29.06. 2017).

o [lpukas MunoSphayku o1 31.03.2014 Ne 253 «O06 yreepikicHun QeAepaibHOro nepedns yueGHUKOB,
PCKOMECH/IYCMBIX K HCIOJIb30BAHMIO 1IPH PCAIM3AIMH MMEIOLIAX TOCY/IAPCTBEHHYIO aKKPEAMTAINIO
OOPU3OBATCILHLIN  HPOIPAMM  HA4AIbHOIO  00UICTO. OCHOBHOIO 00WIEro W cpeiHero obuuero
00pasoBanusy» (pei. o1 03.07.2017).

e llpukas Muuncrepersa npocsenienns Pocenn o1 28 siexadps 2018 Ne 345 «O (estepalibHoM riepedHe
VHCOHMKOB, PEKOMEH/IYEMbIX K HCIOJIb30BAHMIO [IPH PCATH3ALNN  UMEIOIIMX TOCYAAPCTBEHHYIO
AKKPEJMTALMIO 00PA30BATE/ILHBLIX [IPOIPAMM HAYAIbHOTO OOIIEro, OCHOBHOIO OOIICTO. CPEIHEro
o0uLero odbpasoBaHms»

e Ochoshas oOpasosareibras nporpamma QOO uacTHOro 001HICO0PA30BATC/ILHOIO YUPEHK/ICHHSI
Jues  Nel «CnyrHuk»  npuHsTas — peUICHHCM  [EarorMyeckoro  CoBETa  HacTHOIO
ooteodpasosarenbHoro yupexjenns - Jlnues Nel «Cnyruug» nporokon Nel or 28.08.2019 1 u
vipepuilentas mpekropom  Jluues Nel «Cnyrauks WO, Epmonenko npuxaz Ne202-oi1 or
28.08.2019.

HOPHCHTHPOBAHA HA HCITOJIL30BAHNEC _\-"I(.'GIIIJ-ML"I‘UJIH‘ICCK()]'U KOMILIERKTA:
1. JI C . Aranacsan paboyas nporpamma o 'eomerpust. 10-11 knace. -M.; Tpocseuenne, 2015 1.

2. Yueouuk: Anredpa n Hauala MaTeMarnueckoro anaimsa. 10 kiace.: yueOHuk Juis
001Ie00pa3oBaTC/IbHLIX Opranu3ainii: basoswiil u yriybicHHubli yposens / A.l'. Mopakosuy, [1. B.
CemenoB - M.: Muemosnna, 2019,

3. VucOuuk: AnreOpa u Hauala MaTeMaTHIeCKoro aainsa. 11 knace.: yueOHuUK juis
oG1IcoOpa3oBaTeIbHBLIX oprann3aimii: basosbiit u yruydnennsiil yposens / A.l'. Mop/akosu4, 1. B,
Cevenor — M. Muemosuna, 2019,

4. VucOuuk: Feomerpus. 10-11 knacebt.: vuebunk juist obieodpazoBarelibHbx yupencaenuit/J1. C

Avanuacsn . B.®.byrysos B. ®.. Kasomues Ch.. Jlosnsx .07, Kucenesa JI. C M.: [lpocsemenne, 2019,

Llesin v 3aaun
OOyueHne Maremarnke: aiedpa W HAYAIA MATCMATHUCCKOTO aHAIIW3a, TCOMETPHUs B CpeiHeH 00uIci
HIKOJIC HANPABICHO HA JTOCTHIKEHHE CICIYIOUMX TLC/ICH!

® OBJIAICHHC CHUCTEMON MATCMATHYUCCKUX 3HAHWUH M }"?\flCHHF"]. I-I(‘.‘-O{)XOAI'IMIJIX JLJTS [IpHMCHCHHH B
ll[)ilK'l'l'iLiCCK()ﬁ JCHATCIBLHOCTH, H3YHCHW A CMCATHBIX JHUCILHITTITHH, IIP(),’.IOJI)K@HHH 06]3&301'3&!-[}*{5[;

@ HHTC/HNICKTYAJIBHOC PDASBHTHC, (IJOD?\-TH})UBEIHI-lL‘ KaueeTs JIMYHOCTH, I-ICOGXOHHMB]X HCIIOBEKY JLIA
HOJHOIEHHOH 7KH3HW B COBPCMCHHOM UGIHL‘C'I'BC: ACHOCTE M TOHHOCTH MBIC/TH., KPUTHYHOCTH
MBIIIICHWAH, HHTYHILHSH, JOTIUHCCROC MBIHIIICHWC, AWIECMCHThI a.ll!‘OpH'I'MH'—ICCKO[:i KYJIBTYPbIL.
HPOCTPAHCTBEHHBIX TIPEJACTABICHUIL. CTOCOOHOCTL K MPEOIOJICHHIO TPYTHOCTEH!

]



@ ll)O[)MllpUBaIlliL‘ !l[)C,'lC'l"dB.!’]CHI’Ii'I 00 wiesix METOMAX MATCMATHKK Kak YHHBEPCAJILHOTO sI3bIKA
HAVKW W TCXHHKH. cpeleriBd MOJICIITHPOBAH K SBIICHWR U HPOLECCCOB,

¢ BOCHHTAHHC KVIBTYPBL JTHHHOCTH. OTHOHICHHS K MATEMATHKC KdK K 4acTH 0011eHe/IOBEYECKO
KVALTYPBL HOHUMAHHWC SHAMUMOCTH MATCMATHKH U HAYHYHO-TCXHUHYCCKOTO rporpecca:

b4 II])I[OﬁpCTCHHl‘ KOHKPCTHBIX JHAHWI O MPoOCTPAHCTBE W HPAKTHYUYCCKH 3HAYHUMBIX )’MCHHI:I, (l)Op-
MHUPOBAHKUEC A3LIKA OITHCAHWS 00BEKTOB OKPYIRAIOUICro MHpa, Ul pasBUTHS TIPOCTPAHCTBCHHOTO
HUUGpEl)KCHH&i W HHTYHIIHK, MaTeMaTHIEeCKO KYIALTYPBL,  JUTE 3CTCTUHECCKOTIO  BOCITUTAHMWS
00YHAIOIMXCS,

B HAPABICHUN JTUHHOCHIHO20 PAZCUMUA:

e PASBUITMC JIOPHHCCKOI'0 ¥ KPHTHUCCKOTO MbILIJIEHUS, KY/ILTYPBI peHH, COCOOHOCTH K YMCTBCHHOMY
DKCIIEPUMEHTY:

° (hopMHMpOBAHMC Yy YHALMXCS HHTC/UICKTYAULHON YCCTHOCTH W OOBEKTHBHOCTH, CIOCOOHOCTH K
HPEOJIOJIEHHIO MBICIIMTEIILHBIX CTEPEOTHITOB. BbITCKAIOLIMX H3 OOBLICHHOTO OINBITA;

®  BOCHMTAHHC Ka4ueCTB JIMMHOCTH. O0CCHCHHBAIOUIMX COUHAIBHYIO MOOMIBHOCTH, CHOCOOHOCTH
HPHHUMATL CAMOCTOSI TC/ILHBIC PCUICHUS:

¢ (DOPMHPOBAHMA  KAYCCTB  MbILUICHUS.  HCOOXOJMMMBbIX — JUIs  @anTaldi B COBPEMCHHOM
HHQOPMALMOHHOM 00LIECTBE:

¢ DUIBMTHE MHTEPECA K MATCMATHUYECCKOMY TBOPUYCCTBY H MATCMATHYCCKUX CIIOCOOHOCTEH.

B memanpeoymemuom nanpagienuu:

e (DOPMHPOBAHMC TPCACTABICHUH O MATEMATHKC KAK 4acTH  00MICUEOBEYECKON KyJIbTYpPbl. O
SHAYUMOCTH MATEMATHKH B PA3BUTHH IIWBHIIM3AIMK 1 COBPEMEHHOTO 00111eCTBa;

¢ PA3BHTHC OPCICTARICHUE 0 maremaruke kak (Qopme  OnucaHus W METOJAE  NO3HAHMS
ACHCTBHTCILHOCTH,  CO3IAHME  YCIOBHH  juls  [IPHOOPETEHUS  [ICPBOHAYAILHOIO  OllbITA
MUATEMATHUECKOTO MOJICITHPOBAHUSL

¢ (pOPMHUPOBAHKC OOLINAX CHOCODOB MHTECIUIEKTYAILHON JCSTC/ILHOCTH. XAPaKTePHbIX JUIS MaTeMaTHKH
MBSO LIAXCSE OCHOBOT HHO3HABATCILHON KY. b 1Y PbL. 3HAYUMOMR JUISI PA3/IMYHBIX CEP YeI0BEHECKOM
JCHTCIIBHOCTH.

B npedmemuom Hanpagsienui:

e ORJIQICHHE MATEMATHUYCCKUMHU 3HAHUSMM M YMCHUSMH, HEOOXOJMMBIMU JUIS  1IPOJIOJIKCHUSI
OOVHCHHSE B CTapticH KOS WIH HHBIX 001e00Pa30BATCALHBIX YHPCHKICHUIX, H3YUCHHS CMCIKHBIX
JMCHMILIMHL HPUMCHCHUS B HTOBCCAHCBHOM KH3HU:

e COLIAHUC (PYHI@MeHTa [UIsh MaTeMarnicckolro passuTis, (QOPMHUPOBAHKS MEXAHHU3MOB MbILLICHHUSI,
NAPAKTEPHBIN [ U1st MATEMATHYECCKOH JICSTC/IBHOCTH.

3aati 00yHCHsI:

e CHCTEMATH3ALMS CBCJACHMH O YMCIAX: M3YUCHHC HOBBIX BMJIOB HHCIIOBBIX BbIPaMKEHUH 1 (GopmyIr
COBEPIICHCTBOBAHNEC  [TPAKTHHCCKUX  HABLIKOB M BbIYHCIMTCIBHON KyJIbTYpbl, PACIIMPEHUC H
COBEPIIEHCTBOBAHUE aIlreOpanticcKoro anfapara, ¢pOpMHPOBAHHOTO B OCHOBHOM LIKOJIC, M €rO
NPUMCHEHUE K PEIHCHUIO MATCMATHUICCKHX M HCMATEMATHYCCKUX 3a/1au;

®  PUCHIMPEHHC M CHCTCMATH3aLMS 00X CBEACHHA O (QYHKUMSIX, MONOJIHCHHE Klaccd M3y4aeMbIX
(QYHKUMEA. WUTOCTPALMS WHPOTHI TPUMCHEHHS (YHKIIAA JULS OIIMCAHMS U M3YYCHHS PCallbHbBIX
JABUCUMOCTEH:

e PWIBMTHE NPEICTABICHNTT O BEPOSITHOCTHO-CTATHC TUUCCKUX 3AKOHOMEPHOCTSIX B OKPYKAIOLIEM MHPC.
COBEPIICHCTBOBAHNC HHTCIICKTYAIBHBIX 1 PCUCBLIX YMCHUH 1yTeM 00OTalleHHs MaTEeMaTHUECKOTO
SI3LIKA. PAZBHTHS JIOIMHCCKOIO MBILIICHHS.

Mecro npeavera 8 yaedHnom mane
B vucOnom nmade auues Nol «CrniyTHHK» Ha M3YHCHMC [IpC/IMETA MareMmarvka: anrebpa v Havaia
MATEMATHUECKOTO aHATH3A, FCOMETPHSIY HA VIIIYOIICHHOM YPOBHE OTBOJMTCS 408 3a jBa rojia 0OyHEHHS,
204 yaca 3a roJL. 1o 6 HaCOR B HEJICHIO.



[Lianupyembie pesyanraThl
Jmanocrubie pesyiabrarn

¢ opueHTtaims  obyuarommxcs  Ha PCAIN3ALMIO  MO3HUTHBHBIX  JKHU3HEHHBIX  MEPCHEKTHB.
HHULMATHBHOCTL,  KPCATHBHOCTL.,  TFOTOBHOCTH M CHOCOOHOCTH K JIHYHOCTHOMY
CaMOOIPE/ICICHHIO, CITOCOOHOCTD CTABUTH 1IE/TH U CTPOMUTH WHU3ZHCHHBIC T1JIAHbI;

®  TOTOBHOCTH U CHIOCOOHOCTE 0OECIIEUNTE Ce0e M CBOMM OJIH3KHM JIOCTOMHYIO JKU3HB B IIPOLECCE
CAMOCTOSATC/ILHOH, TBOPUCCKOM M OTBCTCTBCHHOM AEATEIBHOCTH:

¢ TOTOBHOCTL M CHOCOOHOCTL  OOYHAIOIIMXCS K OTCTAMBAHMIO JIHUHOTO JOCTOMHCTBA.
COOCTBCHHOTO MHCHHS!

¢ TOTOBHOCTB M CHOCOOHOCTL  ODYHAIOHIMXCS K CAMOPA3BHTHIO W CAMOBOCIIHTAHMIO B
COOTBCTCTBHH ¢ OOLICYCIOBEUCCKMMH LICHHOCTIMH M HleanaMu Ipazk1aHcKoro ooIecTna.;

¢ HPABCTBCHHOC CO3HAHMC W ITOBC/ICHUC HA OCHOBE YCBOCHHSI O0IIEHETOBEUECKHX EHHOCTEIL.
TOJCPAHTHOTO COZHAHWS W HOBC/ICHHS B [OJMKYJILTYPHOM MHUPE, TOTOBHOCTH M CITOCOOHOCTH
BCCTH JLHAION € JIPYIHMH JHO/IBMH. JIOCTHIATL B HCM B3aHMOTNIOHUMAHUS, HAXOJMTh OOIIME 11C/TH
H COTPNAHHUATE JUIS HX JIOCTHIKCHMSI

¢ TIPHHATHC TYMAHHCTUUCCKHUX HEHHOCTCH. OCO3HAHHOE, YBAKHUTEIBHOC M JI0OPOKENATEIBLHOC
OTHOUICHUC K JIPYTOMY HCIIOBEKY. ¢I'0 MHEHHIO, MUPOBO33PCHUIO;

¢ MHPOBO3I3PCHUC. COOTBCTCTBYIOUICC COBPCMCHHOMY YPOBHIO Pa3BUTHSI HAYKH, 3HAYHMOCTH
HAYKH.  TOTOBHOCTL K HAYUHO-TCXHHHYCCKOMY  TBOPYCCTBY. BIAJCHHE JIOCTOBEPHOI]
HHPOPMALMCH O TICPELOBBIX JIOCTHKEHHAX H OTKPBITHSIX MHPOBOH M OTCHECTBCHHON HAYKH.
SAMHTCPCCOBAHHOCTD B HAYHHBIX 3HAHMAX 00 ycTpoficTBe MUpa 1 o0uiecTBa;

¢ TOTOBHOCTH M CHOCODHOCTL K 0OPA30BaAHUIO, B TOM YHCIIE camo00pa3oBaHMIO, HA IIPOTIKCHHHN
BCCH JKM3HM, CO3HATC/ABHOC OTHOUICHHE K HCIPCPLIBHOMY  00pa3oBaHHIO KAK  YCIIOBHIO
VCHEHTHOI POPECCMOHAIBLHOM W 00LILECTBCHHOM JICITCIBHOCTH,

MeTanpeavMernbie pesy b rarbl

Peryiasrusnbie

BrinyckHHK Hayanres:
®  CAMOCTOATCILHO ONPC/ICIATE 1CIM. 38/1aBaTh NapaMeTpbl M KPUTCPHH, MO KOTOPBIM MOMKHO
ONPCIACHHTB, HTO [EIb JIOCTHIHY TA:
OLCHHUBATEL BOIMOIKHBIC TOCIICACTBHS JIOCTHIKCHUS HTOCTABICHHON LEJH B JAESTEIIBHOCTH, COOCTBEHHOM
AKM3HI W KH3HI OKPYIKAIOUIMX JIOJCH. OCHOBLIBASCH HA COOOPAKEHUSIX ITHKH H MOPAITH;
e CTaBUTh M POPMYJIMPOBATH COOCTBEHHBIC 3a/lauk B 00PA30BATEILHON ACSTEIBHOCTH U IKH3HCHHBIX
CUTYALHAX;
®  OUCHUBATHL PECYPChL B TOM YHCIE BPEMs W JIPYTHE HEMATepHalbHbIC PECYPChl, HEOOXOMMbIE LIS
JIOCTHIKCHUS TTOCTABICHHON 11e1H:
o BLIOMPATL 11YTh JOCTHKCHUS HCIM, TUIAHUPOBATL PCIICHHE MOCTABICHHBIX 3a/1a4, ONTHMH3UPYSI
MATCPHAIBHBIC K HEMATCPHATBHBIC 3aTPaTbI:
®  OPraHM30BLIBATL YPPCKTHBHBIA NTOMCK PECYPCoB, HCOOXOMMBIX LIS JIOCTHIKEHUS TTOCTABIICHHOMN
HEH:
e  CONOCTAB/SITL HOMYHCHHBIH PC3yiIbTar JICHTC/IbHOCTH € MOCTABICHHOI 3apaHee Lelblo.
[HosnaBareibible
BuinycKHUK HayunTes:
®  HCKATH W HUXO/MTh OBOOUICHHBIC CHOCOOLI PeHICHNUs 3aj1av, B TOM YHUCIE, OCYLICCTBISITH
PUBBCPHYTHIA HHPOPMAIMOHHBIA ITOUCK M CTABHTHL HA 'O OCHOBC HOBBIC (YUCOHBIC H MO3HABATC/ILHBIC)
3a1a4H:



®  KPUTHYCCKH OHECHHMBATHL W HHTCPIPETHPOBATHL HHPOPMALIMIO ¢ PasHbIX MO3UIIME, paciio3HaBaTh U
(prKCHpOBaTL NPOTHBOPECUHSE B MH(POPMAMOHHLIX HCTOUHHKAX

®  WMCIOAB30BATL  PABIMYHBIC  MOJIC/ILHO-CXEMATHUCCKME  CPEJICTBA  JUIS  TIpeJICTaBiIeHHs
CYUICCTBCHHBIX CBS3CH M OTHOIICHMIH, @ TAKKC MPOTHBOPCYWH, BBISIBICHHBIX B WHOOPMALMOHHBIX
NCTOMHMKAX:

®  HAXOJUTh W IIPHBO/IMTH KPHTHUCCKUE apryMEHThl B OTHOLICHUM JCHCTBHI K CYXRKICHUH JPyroro;
CHOKOMHO M PA3YMHO OTHOCHTBCS K KPHTHYCCKUM 3aMCHAHNSIM B OTHOIIEHUH COOCTBEHHOTO CYIKIICH M,
paCCMATPUBATL MX KAK PECYPC COOCTBEHHOTO Pa3BUTHS:

°  BLICTPAMBATL MH/MBWIYAILHYIO 00pa3oBATCIBHYIO TPACKTOPHIO, YYHTHIBAS OIPAHHYCHUS €O
CTOPOHbBI IPYTHX YHACTHUKOB U PECYPCHBIC OIPAHHYCHUSL,

®  MCHSITH M YCPIKHBATE PA3HBIC MTO3UILIMK B 1103HABATEILHOH AESTETLHOCTH,

KoMMYHHKRATHBHbIC

Bhiny¢KHHK Hayumnres:

®  OCYHIECTBISITE JCIOBYIO KOMMYHHKAIIMIO KAK CO CBEPCTHUKAMM, TAK U CO B3POCIBIMH (KaK BHYTPH
OOPA30BATEILHOR OpIraH3altik. Tak W 3@ ¢¢ NpeieiaMiu). 1oaA0UpaTh MapTHEPOB s JeT0BOM
KOMMYHUKALHK HCXO, 151 13 COOOPAKCHUTT pe3y IbTaTHBHOCTH B3aMMOJICHCTBHS, & HE JIMYHBIX CUMITATHIA;
¢ {IPH OCYHICCTBIACHUH IPYHITIOBOI padorhl ObITh KAK PYKOBOJMTE/ICM. TAK M YJICHOM KOMaH/lbl B
pasHbIX pOJISIX (FeHEPATOP HICi. KPUTHK, HCHOIHHTE, b, BHICTY ALK, IKCIEPT U T.JL):

¢ KOOPAMHWUPOBATH ¥ BBIIOIHSATE  paboTy B YCIOBHSX — PeaiibHOrMO.  BHPTYAIbHOTO U
KOMOMHUPOBAHHOIO B3aUMO/ICHCTBHS

©  PA3BCPHYTO. JIONHHMHO M TOMHO M3lIArarh CBOIO TOMKY 3PEHHS ¢ HCITO/IB30BAHHEM aJI€KBATHBIX
(VCTHBIN U ITHCBMEHHBIN ) SI3bIKOBBIX CPC/ICTR:

e PACHOBHABATH KOH(JIHKTOICHHBIC CHTYALMU W 11PCIOTBPALILATE KOH(IIMKTBI 10 HX aKTHBHOH (asbl,
BLICTPAMBATEL JICIOBYIO W 00pa30BaTC/IbHYIO KOMMYHHKAIMIO, H30erasi JHYHOCTHBIX OLCHOUHBIX
CYIK/ICHU.

lIpeamernbie pesyabTarb

B pesyabrare nzydenus yaeOHoro npejvera «Maremarnka: ajiredpa U Havalla MaTeMaTH4eckoro anainsa,
FCOMCTPHSY Ha YPOBHE CPeHEro 0diero oOpazoBatus BeIIYCKHUK Ha yriyOJIEHHOM YPOBHE HAYUHTCS:

JACMEHTBI TCOPHI MHOZKCCTB 1 MATEMATHYCCKON JIOIHKH:

- eBOOOIO  OHCPUPOBATL  HOHSTHAMH:  KOHCUHOC  MHOMKECTBO, DJIEMEHT  MHOKECTBE,
HO/IMHOKCCTBO.  HEPECCUCHUE,  OOBCJIMHEHHE M PA3HOCTL  MHOJKECTB, UYHCIIOBBIC MHOMKECTBA Ha
KOOP/IMHATHOH 1IPAMO#.  OTPC30K. HHTEPBA/L. [OJYHHTCPBAIL. TMPOMEKYTOK € BBIKOJOTOH TOUKOH.
paduuecKoe MPEACTABICHNE MHOKCCTB Ha KOOPIAMHATHOH 1JTOCKOCTH:

- 3a1aBaTh MHOWKCCTBA  CPEHHCICHHCM M XAPAKTEPHCTHYCCKUM  CBONCTBOM!  ONEPHPOBATH
HOHSITUSIMES YTBCPAJICHHC, OTPUILAHHC VIBCPUKICHHUS. UCTHHHBIC W JIOKHBIC YTBEPKACHHA, TIPHUHHA,
CACICTBIE, HACTHBII Cllyuai o0Iero yTBepu, ICHs. KOHTPIPUMED:

- HPOBEPSTEL HPHHALICHKHOCTL YICMCHTA MHOKCCTBY !

- HAXOJMTh Nepecetetine n 00heIMHEHNE MHOKECTB. B TOM YHCIIC TPEJICTABICHHBIX rpaguyecKu
HA UUCIIOBOM NPAMOI M HA KOOPAMHATHOH I1JI0CKOCTH: MPOBOJMTEL JIOKA3aTe/IbHbIC PACCykKIEHHs JUIs
00OCHOBAHUSI UCTUHHOCTH YTBEPIK/ICHUH.

B 1HOBCEIHEBHOM AKH3HM W TTPU H3YUCHUM JIPYTUX TIPEJMCTOBR: HCITOIIb30BATh HHCIIOBBIC MHOKCCTBA
HA KOOP/IMHATHOMN LIPSAMOH 1 HA KOOPIMHATHOI [I0CKOCTH JUIS OIIMCAHMUS PEATIbHBIX [IPOLECCOB W SBIICHHIA:
HPOBOJMTH JMOKA3ATCILHBIC PACCYALICHHSA B CHTYALMAX OBCC/HCBHON JKU3HH, TIPH PEIICHUM 3aj1a4 13
JAPYTHX PEIAMETOB.

Hucaa u Bbipakenus:

- CBOBOJHO OHEPHPOBATH HOHITUIMU: HATYPAIHHOE YMCII0. MHOKECTBO HATYPAJILHBIX YHCEL, 1eI0C
GUCI0. MHOIKECTBO 1CIBIX uucel. OObIKHOBCHHAS JIpo0b. jecsTuunas Apodb. CMEINAHHOE “HCII0.
PAIMOHATBHOC YHCI0. MHOKECTBO PAMOHAIBLHBIX UUCCI. HPPAILMOHAIIBHOE YHUCII0. KOPEHB CTCIICHH Nn.
JCHCTBUTCBHOE  YHCHO.  MHOMKCCTBO  JICHCTBHTC/BLHRIX  YHCCI,  FCOMETpUYECKas HHTEpIpeTauns
HATYPATLHBIX. CIIBIX, PAILMOHAIBHBIX, JICHCTBHTEIIBHBLIX HHCCII



- OHUMATE U OOBACHITH PA3HUILY ME’CLY TO3MIIMOHHON W HENO3ZULMOHHON CUCTEMAaMM 3arHCcH
YHCC!L

- [ICPEBOJMTH YMCIa M3 OJIHOM CHCTEMbI 3A1THCH (CHCTEMbI CHHCIIEHUS ) B JIPYTYIO!

- JIOK@3bIBATH W HCHOIBL30BATH HPU3HAKH JICTIMMOCTH CYMMbL M IIPOM3BE/IEHUS TIPH BbITOJIHEHHH
BLIMHCICHHH M pelICHHM 3a/1au:

= BBITOJIHATL OKPYIJICHHC PAIMOHAIILHBIX W HPPALLMOHAIIBHBIX YUCEN € 3laHHON TOUHOCTBIO;

= CPABHUBATH JICHCTBUTCIILHBIC HUCIA PASHBIMH CHIOCODAMK YITOPSJIOMHBATE YUCITA, 3alTUCAHHBIC B
BI/IC OOBIKHOBCHHON M JICCSTHYHON JIpOOH, YHCIIA, 3AlIMCAHHBIC ¢ UCHOJIb30BAHHEM apH(YMETHYCCKOI0
KBAAPATHOIO KOPHSL. KOPHCHT erencHu 0oJblie 2;

- Haxo e HOJL n HOK pasueivmn cniocobavu n Menonb3oBaTh WX PU PELICHUN 3a/au;

- BLITOJIHATH BHIMUCIICHUS W 11pe0o0pa3oBaAHMS BBIPAKCHUH, COJACPIKAIINX JCHCTBUTEILHBIC YHCIIA,
B TOM YHCIIC KOPHM HATYPWIbHBIX CTCHEHCH:

- BBINOJHSTE  CTAHJAPTHBIC  TOXICCTBEHHBIC — 1PeOOPA30BAHUS  TPUTOHOMETPHUYUCCKHX.
JA0TAPUHPMHUECKHX, CTENCHHBIX, HPPALMOHAIBLHBIN BhIPA/KEHH,

BB 110BCeAHEBHOM KH3HN W 1IPU W3YUCHHHN JPYIUX 11PE/IMETOB: BBITOIHATb U OOBSICHSTH CPaBHEHHE
PE3YILTATOB BLIMHCIICHWUI TIPH PELICHUH HTPAKTHUECKUX 3a/1a4, B TOM YHC/1e IPUOJIHIKEHHBIX BbIMMCIICHU I,
MCHOBL3YSL PA3HBIC CHOCOOBLI CPABHCHME: 3allMChIBATL, CPABHUBATB, OKPYIJIATH YUCJIOBbIE AHHbBIE
PCALILHBIX BEJIMUHH ¢ HCHOIB30BAHHEM PABHBLIX CHCTEM W3MEPEHUS: COCTABIATL W OLEHHUBATh PA3HBIMH
CHOCOOAMH  HHCIIOBBIC BbIPUAKCHUSI 1P PEHICHUH TIPAKTHYCCKUX 3aja4 M 3ajlauy U3 JIPYTUX yUueOHBIX
HPLIMETOR,

YpaBHCHUS W HEPABEHCTBA:

- ¢BOBOJHO ONEPUPOBATH TTOHSITHSIMH: YPABHCHMC. HCPABEHCTBO. PABHOCHIIBHBIC YPABHCHHS W
HEPABCHCTBA, YPABHCHHUC, SIBISIIONLCCCS! CICACTBUCM JPYIOI0 YPABHEHUS, YPABHEHUS, PABHOCHIIbHBIC HA
MHOZKCCTBC. PABHOCHILHBIC HTPEOOPASOBAHNS YPABHCHHIA,

- PCLUATE PASHBIC BIIbE Y PABHCHHH M HCPABCHCTB U UX CHCTEM, B TOM YHCIIC HEKOTOPBIC YPaBHCHHS
3-1 1 40t crenene. ApodHO-PallHOHMILHBIC W HPpaAllHOHAIBHbIC,

- OBJAICTL  OCHOBHBIMH  THITAMH  [OKA3aTe/bHBIX, JIOTapH(QMHUECKUX, HPPAalHOHAJILHBIX.
CTCHCHHBIX YPABHCHMH W HCPABCHCTB M CTAHJIAPTHBIMM METOJAAMH HX PCHICHHH W MPUMEHSTH UX I1pH
pCIICHHH 3a/1a4;

- IPUMEHSITH TeopeMy besy K petiCHrIO YpaBHCHUH:

- HPUMEHSTH Teopemy Buera juis peimennst HEKOTOPbIX YPABHEHHUH CTENCHH BBILIC BTOPOH:

- [IOHUMATh CMBIC/I TEOPEM O PABHOCH/IBLHBIX M HEPABHOCHJIBHBIX 1Ipe00pa3soBaHusIX YpaBHCHHI 1
YMCTh UX JI0KA3bIBATD,

- BAAACTH MCTO/IAMH PELICHHS YPABHCHUIT. HECPABEHCTB W HX CHCTEM, YMETh BBIOMpATh MCTONL
petetins 1 000CHOBLIBATL CBOH BLIOOP:

- HCTIOJB30BATE MCTOL HHTCPBAIOR /LIS PCHICHIS HCPABCHCTR, B TOM YHCIIE IPOOHO PALIMOHAIIBHBIX
HBKOUQIOIHX B ¢COst HPPALMOHAIBHBIC BLIPAIKCHUSL

- pemarh  aireOpautcCKUe  YPaBHCHHS W HEPABCHCTBA M HMX  CHCTEMbl € NlapamcTpamu
AATCOPAHUCCKIM | TPAPHUCCKIM METOIAMU BIJICTH PA3HBIMKM METO/IAMH JIOKA3aTC/IbCTBA HEPABCHCTB,

- pemarTh VPaBHCHMS B [E/IBIX UHCIAX: M300pakarTh MHOKECTBA HA IUIOCKOCTH. 3a/1dBACMbIC
VPABHCHUSIMM. HCPABCHCTBAMM H UX CHCTEMAMMU.

- CBOBOHO HCTOABL30BATE TOAKICCTBCHHBIC IPEOOPA3OBAHUS TIPU PEIICHHH YPABHCHUH M CHCTEM
VPABHCHMIL.

13 1HOBCEIHEBHOM JKM3HI W IIPH H3VHCHUM JIPYIHUX LIPE/IMETOB! COCTaBIATh U pelliaTh YpaBHCHHUS,
HCPABCHCTBA, MX CHCTEMBI [IPH PELICHAM 3ajau JPYIHX y4eOHBIX [1PCIMETOB. BbINOJHATL ONCHKY
HPABIIONOIOONS PE3Y/ILTATOR, MOIYHAEMbIX [IPH PEIICHHH PA3IHUHBIX YDABHCHUH. HEPABEHCTB M HX
CHCTEM TIPH PELICHIH 3a/1a4 JAPYTHX YHEOHBIX IIPE/IMCTOB] COCTABIIATE U PEIIaTh YPABHCHUS 1 HCPABCHCTBA
C HApaMeTpaMK P PEHICHIM 3a/1at JIPYTUX YHCOHBIX 1TPE/IMETOB: COCTABJISTL YPABHECHHE, HEPABCHCTBO
MM HX CHCTEMY. OIMCHIBAIOLUIHC PEUTLHYIO CHTYANMIO MKW ITPHKIIAAHYIO 3a1aqy, HHTEPIPETHPOBATEL
HOJVHCHHBIE PE3YILTATHI. MCHOAb30BATL [IPOIPAMMHBIC CPE/ICTBA IPH PCIICHUU OTIEIIbHBIX KJIaccoB
VPUBHCHUH W HCPABCHCTB.

OyuKun:

- BAAIETH HOHATUSMM: 3aBHCHMOCTD Be/IMUMH, (QYHKIWMSI, apryMEHT | 3HaucHHe QYHKLUH, 00acTh
OPC,CICHAS W MHOKECTRO 3HAUCHUT (YHKIWH. IPaQyK 3aBUCHMOCTH, rpaduK PYHKIMA, HYJTH UNGINIVEER
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HPOMCAYTKH SHAKOHOCTOMHCTBA, BO3PACTAHHC HA HHCITOBOM 1TPOMCIKYTKC, _\_’6[’:[38}”‘1@ Hd YHCITIOBOM
HPOMEYTKE, HanBOJIbIIee H HAMMEHBLIECE 3HAUCHNUE PYHKIMH HA YMCIIOBOM TTPOMEIKYTKE, TICPHOIMUCCKas!
(DYHKUMSL TEPHOJL. HCTHASE M HEeHeTHAS (PYHKITMM:

- YMETh HPHUMEHSTH YTH TOHSITHS LIPH PCIICHUA 3a/1a4:

- BIQICTH HOHSITHEM CTCIICHHas (DYHKIIHS:

= CTPOHTL CC |'|'Jﬂ(l}i'l KW YMCTh HPUMCHHTh CBOHCTBA CICIHCHHOR [IJ)"I-!KI.IHH HPH PCINCHHH 3aj1at;

- BITAJICTE HOHSITHSIMKA MTOKA3a1TC/ 1bHAS (l)_\"HKIiH)I. DKCHOHCHTA:
CTPOMTL MX TPAQHKM W YMCTh NIPUMCHSTH CBOFICTBA NMOKA3aTe/ILHOH ()YHKLUHMH TIpH PEIICHNM

Fdllad]

BJ/ICTh TOHITHEM Jorapumuucckas (yHKIMsL

CTPOUTHL €C FPAPUK M YMCTh HIPUMCHSTH CBOICTBA JorapuMudeckoil (YHKIMH 1PU peteHH
34, 1aM:

BAQICTD TOHSITHAMHE TPUIOHOMETPUHCCKHE (PYHKIHN:
CTPONTh HX IPAPUKH M YMCTh 1IPUMCHATh CBOHCTBA TPUTOHOMETPHYECKUX (QYHKUME npy
pCHICHUH 3aau;

- BIQJICTH MOHATHEeM o0paTHas (YHKLHsA:

- TPUMCHSTH 9TO MOHSATHE NPH PEUICHUH 3a/lau:

- NPAMCHSTH  TIPH  PCLICHHM  3ajad  cpoficrBa  (YHKUMH: YETHOCTL, MEPHOINYHOCTD,
OIPAHHUYCHHOCTb!

- [IPUMCHSITH 1IPY PCIICHUHN 3a/1a4 11peodpasoBanns rpaduKkoB GyHKIUMI;

- BAQJCTH HOHSTHSIMH HHCIIOBAS T10CIICIOBATC/ILHOCTh, BIIA/IETh MOHATHIIMU TPHTIOHOMETPHHYECKHE
(PYHKILHK;

- CTPONTH UX Ipa@MKM M YMCTh HPHMCHSTL CBOICTBA TPUIOHOMETPUHECKHX (DYHKUMH Tipu
peIICHNH 3a/1au;

- BJQUICTH NOHSTHCM o0patTHas (PYyHKILMS:

- IPUMEHSITH YTO MOHSTHE TIPH PELICHUN 3a/1a';

- HPUMCHHTL  UPH PELICHHH  3a/1a4  CBOHCTBA  (DYHKUMA:  HYCTHOCTB,  HMEPHOAMUHOCTD.
OFPUHHUICHHOCT B!

- [IPUMCHSITh [IpH pellicHUK 3aja4 11peodpasosanns rpa@uKoB (PYHKIHMH, BIaACTh NMOHATHAIMH
HUCIIOBAS 1TOCHIEJ0BATEILHOC T, ACHMIITOThL, TOUKH neperuda, NepHoL U T.11.);

- HHTEPIPCTHPOBATE CBOHCTBA B KOHTCKCTE KOHKPETHOH 1PAKTHYECKON CHTYaAIIMH,

- OUPEENSTH 110 1PadHKaM HPOCTERIINE XAPAKTEPUCTHRN HEPHOMUECKUX TIPOLIECCOB B OMONIOTHH,
HKOHOMUKE., MY3bIKE, PATMOCBI3ZN U 1P, (AMILIATY/1A, HCPHOJL K T.11.).

FIEMEHThI MATCMATHUYCCKOI'0 AHAJIH3A:

- BJAJETh HoHsTHEeM OecKoHeuHO yObIBAIOLAs ICOMETPHYECKAs 1TPOIPECCHS U YMETh TPUMCHSTh
CI'O 1IPH PCHICHUN 3a,1a4:

- HPHMCHATL JUTsE PCLICHHS 30,144 TCOPHIO HPEC/ICI0B!

S BILETH HOHSTHAME OCCKOHEUHO 00:bITHEe W OCCKOHCHHO MaAJIbie HMCIIOBBIC 110C/ICI0BATEIBHOCTH
HoYMCTh CpaBHHBATL OcckoHedno OoJibliiMe 1 OCCKOHCHHO MaJIbie TI0CIIC/I0BATEIbHOCTHL  BIA/ICTH
NOHSTHAMM: TPOU3BOIHASH PYHKLMH B TOUKE. IPOU3BOIHAN (PYHKIIHH,

- BBIMHCISTH POM3BOHBIC HICMEHTAPHBIX (PYHKIME 1 UX KoMOMHALMI: HecenoBaTh QYHKINH Ha
MOHOTOHHOCTE B YKCTPEMY MBI,

= CTPOUMTEL TPAQUKH W HPHUMEHSTH K PCUICHHIO 3d/1at, B TOM HHACIIE C apamMeTpoM.

- BAQICTL HOMSTHEM KACaTe IbHA K Ipaguky (PyHKIMH U yMETb MPUMEHSTL €ro 1pH pEHICHHH

S dY

- BJAJCTh TTOHMTHSIMMH IICpIiOUGp’d'BH&iH (]J_\’HKILHSI. ()IlpC.’lC.‘-]CHHb]ff"l HHTETpal; NMpUMCHATH TCOPCMY
Hotorona-JIeHOHMIEA 1 e CIICACTBHIS Ui PELICHUS 3a/1a4.

3 MOBCC/HCBHON KU3HH H HPHW H3YHCHHH JIPYIHX _\"‘IC(F)III*;IX HPEAMETOR: peUIaTh MpUKIa/IHbIC
da1auMu 13 Ouostorum, {])H".HKH. XHMHH. DKOHOMHKH W JIPYTHAX TIPCJIMETOB, CBSA3AHHBIC C UCCIICIOBAHHCM
NAPAKTCPUCTHR HTPOICCCOB! HHTEPTIpETHPOBATHL HOJIYUCHHBIC pesyviibTatrhl.

CTaTHCTHRA W TCOPHS BEPOSTTHOCTE, JI0THKA H KOMOHHATOPHKA:

OneprupoBath OCHOBHBIMH  ONHCATCIILHLIMH XAPAKTCPUCTHKAMHI  HHCIIOBOTO Habopa, TOHATHEM
FeHCPAILHASE COBOKYTTHOCTH U BBIOOPKOI H3 Hee!



- QHEPUPOBATEL  HOHSTHIMK:  HaCTOTa M BEPOSITHOCTH  COOBITHS, CymMMa W TIPOU3BEJICHHE
BCPOSITHOCTCH. BBIMHCISI T BEPOSTHOCTH COOBITHI HA OCHOBE 110/ICHETA HHCIIA HCXOM0B;

= BIAJACTH OCHOBHBIMH TTOHATHAMHA KUME)HIi&l'['(}pi-ll\']'! H YMCTH UX TITPHMCHATL MPpH PCLICHHWA 3a,a4;

- UMMCTh II}JL‘,-'.'}.C'I'ZIB_'EIL,‘HHC 06 OCHOBAX TCOPHH BCPOSI'I‘HOC'I'CI‘&:

- HMETh J'lpC,"lC'l‘ilHjiCHHC QO JIHCKPCTHBLIN 5} HCTIPCPBIBHBIX CIAYHAHHBIX BCIIHYMHHAX. H
paclpe/IC/ICHUSAX, 0 HE3ABHCHMOCTH ClIyHailHbIX BCIIMUMH!

= UHMCTE HPCJICTABICHHC O MAdTCMATHHCCKOM OWHIAHHH K ,-'_lHClleCI/lH UJ'I}"qai;IHle BCJIHYHH,

= HMCTh HPC/ICTABICHHC O COBMECTHBIX PACHPE/ICICHUAX CAYHANHbBIX BE/IMUUH,

= [IOHUMATH CYTh 3aKOHA DOJILIINX HUCET M BBIGOPOUHOIO METO/a H3MEPEHUSI BEPOSTHOCTENH:

= UIMCTh NPCIICTABICHHE O HOPMAILHOM PACHIPEICICHUH U TPUMEPAX HOPMAIIbHO PaciipeleicHHBIX
CANVHAHHBIN BCIHMHHH L

= UMCTEL MPeJICTABIICHHC O KU|)[‘)L‘JIHIU'I & L‘.'J}"‘I'df;llilzlx BCIAWMYMH,

B IIUBCC,'[HCBHUH JKHU3HK W HIpH I'I";}"‘-lCFIIHI ,'Lp_\"]'H,\ IIPC,-'_LMC'I'OISZ BBLIYMHCIISITE HWIIM OLICHUBATHL
BEPOSITHOCTH COOBITHI B pealibHOM JKH3HHL BLIOHPATH MCTO LI HO/IXOJSIICTO MPE/ACTaBACHHS W 00padoTKH
JaHHBIX,

TekeroBbie 3ajaun:

- perarh pa3HbIC 31U TOBBIIICHHON TPY/IHOCTH:

- AHAJTH 3N pUULl'I'h _\"L'.‘iOHHL‘ 314 H, !il;lﬁl-lpt{'l'h QII'TH Mil_’leblF] METO ]:)Cll.]t‘HH}[ 3aauu, PHCCM arpuBas
PaA3/IHHHBIC MCTO,IbI.

= C'i'p()l-i'i'la MOJCTL pL’-IIICH e 3a/1dYH. IlpUBO,'IH'['b HAOoKas3arTelibHbIC p:’.lCC)"}i(,'.l{:‘HHH leH pCI.IIt‘HHH
ERNGL I

- pewarh 3auadun. Tped
pe3yabTaTa:

VIOUIHe 1IL’pl360p‘d BAPHAHTOB. TTPOBCPKH _\"CJIOBHH. BhIGOpﬂ OIMTHUMAIBLHOT'O

- AHAJIM3UPOBATL W HHTCPHPCTHPOBATL TOIYHCHHBLIC PCUICHUS B KOHTCKCTE YCJIOBHS 3aja4M.
BLIOMPATH PEIICHUS. HE HPOTHBOPCHALLUC KOHTCKCTY!

- HEPEBO/IMTH TP PELICHUH 3a/1aun HH(POPMALNIO W3 0JIHOH (JOPMBI 3AITUCH B JIPYTYIO, HCIIOJIB3YSI
HPH HCOOXOMMOCTH CXEMbl, TAOJIUILBL, ITPAQUKN. JIMAIPAMMDL.

B HOBCCAHCBHOI JKH3HH M [IPH H3YUCHUHW JAPYTHX [PECIAMETOB: pelIaTh MPAKTHYCCKHE 3a/avn H
314K W3 IPYTHX [IPEJIMCTOB,

['comerpusn:

- BAQJICTH ICOMETPHUCCKUME HOHSITHAMI LIPH PCHICHHM 3a/1a9 W [IPOBC/ICHUH MAaTEMaTHUYCCKHX
PACCY A ICHHI:

- CAMOCTOS TEIIbHO (POPMYJIHPOBATEH ONPECIICHUS FTCOMCTPHUCCKHX (JUTYD, BBIABHIATh IHIIOTE3bI O
HOBBIX CBOHCTBAX W ITPH3IHAKAX TCOMETPHUECKHN (PUIYp H 0GOCHOBBIBATEL WJIH OITPOBEPraTh UX, 00001aTh
WM KOHKPETH3MPOBATL PE3YIILTATLI HA HOBBIX KilaccaX (Uryp. MpOBO/MTL B HECIOKHBIX Cilydasx
KIACCHPUKALHIO (PUIYP 110 PABIIMUHBIM OCHOBAHHSIM:

- MCCHIC0OBATE  HCPTCHKH., BKIOUAs KoMOWHAUWMK  (DUTYp, W3BICKATh, WHTEPIPETHPOBATL W
HpeoOPA3OBLIBaTh HHPOPMALLMIO, MPCACTABICHHYIO Ha HCPTEIKAX!

- pelIATh 3aJlauu ICOMCTPHUCCKOTO COJICPIKAHHs, B TOM HHCIC B CHUTYyaUMsX, KO/l ajiropuim
PCHICHMS HE CAC/VET SIBHO W3 YCIIOBHSL. BBINOIHSTH HCOOXOUMMBIC JUISE PEHICHHS 38)1a4H JIOTIOIHATCIIbHbIC
HOCTPOCHMS, HCCICI0BATH BOBMOIKHOCT IIPHMEHEHHS TCOPEM 1 (DOPMYJT JUIS PELICHHS 3a/1a4:

- yMETh QOPMYJAHPOBATEL W LOKA3BIBATH ICOMCTPUUCCKHE YTBCPIK/ICHHUSA.

- BJQJIETH HOHSTHIMH CTEPCOMETPUM: ITPU3MA. TIAPAIIIICICTTHIICL, TMPaMUJd, TETPadip;

- UMETh TIpe/ICTaB/ICHns 00 aKCHOMAX CTEPCOMCTPHH W CICJACTBHAX W3 HUX U YMCTD IIPHMCHSTH UX
HPH PCHICHUH 3a/1a4:

- VMETH CTPOHTH CCHCHMSL MHOTOIPAHHHKOB ¢ HCITOJIL30BAHHEM PA3/INUHBIX METOJIOB, B TOM HHCIIC
W METOME CIIGNOBL

- UMETDL NIPEJICTABICHHE O CKPELLHBAIONMXCS HPAMBIX B HPOCTPAHCTBE H yMCTh HAXOANTH yTroll 1
PACCTOSHUC MCIK LY HUMK:

- HPUMEHSITH TEOPCMbI O HAPAIICIBHOCTH HPSIMBIX W [17I0CKOCTEH B POCTPAHCTBE [IPH PEIICHNH
3aan:

- YMETh HPUMEHSITH HAPAUICIILHOC TPOCKTHPOBAHME JUIS H300paKeHNs PUTYp:



- YMETh [PUMEHATH TICPIICHIMKYIIAPHOCTH NPAMOH M IJIOCKOCTH 11PH PEIIEHUH 3a/1a4:. BJIaJICTh
HOHATHAMH OPTOIOHAIBLHOC HIPOCKTHPOBAHUEC, HAKIIOHHBIC H UX [IPOCKIHK, YMETh TIPUMEHSITh TEOpEMY O
FPEX HEPHCHAMKY IS PAN HPH PCLICHHW 3a,14M:

- BIQICTH HOHATHAMH PACCTOSHUE MCUOLY (PHI'YPAMK B IPOCTPAHCTBE, OOLIHH HEPIICHIMKYIISIP JABYX
CKPCUIMBAIOUIMXCS TPAMbBIX B YMCTb [IPUMCHSTH MX [IPH PEUICHUM 3a)1a4;

- BIQJICTH HOHATHEM YIOJI MEAILY TIPSMOH M IJIOCKOCTBIO M YMETh TIPUMEHSITh €ro 1PH PEIICHUH
3a1a4;

= BIQJCTL  HOHSITHAMHP  JIBYIPAHIBIH  YIOJM. YTOJI MCKILY TUIOCKOCTSMH, NCPIEHMKYIISIPHbBIC
MJTOCKOCTH W YMETH MPHUMCHATE UX TIPH PELHCHHH 3a,1a4:

- BIQICTH TOHSTHAMM TIPU3MA, NAPAICACHNTICL U TPUMCHSTH CBOMCTBA Napajuieeume/@ npu
PeHICHMN 3a1au;

= BIQICTh HOHSTHEM TIPSIMOYTOJILH I ITAPAIICICHHIC L M TPUMEHATH €ro 1PH PEUICHNN 3a/1a4;

= BIJICTH HOHSTHSMH [THPAMM/IA. BH/IBI THPAMM/L, MICMCHTBI [IPABUIIBHON TIHPAMWILI U YMETh
HPUMCHSITE UX HPH PELICHUM 3a/1a4:

= UMETh [IPCCTABICHUE O TCOPEME JHIICPd. HPABHIBHBIX MHOIOIPAHHUKAX

= BIQICTE HOHSTHEM [HIOULE M TOBCPXHOCTCH MHOIOIPAHHHKOB M YMETb IPUMCHATH €0 [pH
perieHnn 3a/1a4;

- BIQUICTE HOHSTHIMHW TSI BPALLCHHUS (LH/IMH(P. KOHYC, Wap U cdepa). MX CCUCHHS W YMETh
HPHMCHSTL UX 1TPH PCLICHIM 3a1a4:

- BJA/ICTH OHSTHAMH KACATCIbHBIC HPAMbBIC M TUIOCKOCTH H YMETh HPHMEHSTD W3 MPH pelieHHN
3a1au;

= UMCTh [IPEJICTABICHHS O BIMCAHHBIX M ONUCAHHBIX CPEPAX W YMETh TIPUMEHSITh UX MPU PEIeHUH
3a)la;

= BIQICTh HOHATHAMH 0ObEM. 00BCMbI MHOIOIPAHHUKOB. TEJI BPALLCHHS M [PUMEHSTH HX [1pH
pCIICHWH 3a/1a4;

= UMCTh TIPC/ICTABICHHE O pa3sBEePTKe HHIHHJIPA W KOHYCA, IIOLAAN MOBEPXHOCTH LIMIIMHpA U
KOHYCH. YMETh HPHUMCHSTH UX TIPH PCLICHWH a1

= UMCTh HPC/ICTABICHHC O TII0MQN Cepbl U YMETL IPUMEHSTH €I0 TIPH PELICHUH 3a/1a4;

- VMETh PeLiaTh 34/ 1a4n Ha KOMOMHAIIMKH MHOTOIDAHHUKOB M TEJ1 BPALLCHHUS; UMETh T1PE/ICTABICHHE
0 HOJOOWH B HPOCTPAHCTBC U YMETh PELIATh 3814 Ha OTHOLICHHE 00BEMOB M TLIOMIAACH TOBEPXHOCTEH
HOJIOOHBIX (DHTYP.

B OBCCAHCBHON KH3HW M 1IPH H3YYCHHH JIPYTHUX MPEAMETOBR; COCTABISTL ¢ MCIOJIB30BAHHEM
CBORCTH FCOMETPHUCCKUN (PUI'YD MATEMATHHECKHC MOLCITH JUTS PELICHUS 3a/1a4 PaKTHYECKOro XapaKrepa
M3 M3 CMECZKHBIX JIMCHLMTLTMH, MCCIIC/IOBATE 1OJIVHCHHBIC MOJICIIA U HHTEPIIPETHPOBATD PE3YIIbTAT,

Bexropbl 1 KOOPAHHATBI B HPOCTPAHCTBRE:

- BAQICTE MOHATHIMU BEKTOPBI U UX KOOPAMHATBI: YMETb BBIMOJIHSTE ONEPAllMM HAJl BEKTOPAMH;

= HCIOJB30BATEL CKAJSIPHOC TTPOU3BC/ICHUE BEKTOPOB [1PH PEIIEHUN 3d/1au;

- [IPUMCHATL YPABHCHHUE TIOCKOCTH. (POPMYIY PacCTOSHUS MEKAY TOUKAMH, YpaBHEHUE cepbl
HPH PELICHUH 3aj1a4:

- IPUMEHSATH BEKTOPBI U METO/L KOOPJIHHAT B HIPOCTPAHCTBE TIPH PELLICHUH 3ajay.

Heropust maremarnkm:

Mners npecraBicine 0 BKJIAIC BHUIAIOUIMXCS MATCMATHKOB B PA3BATHE HAYKHU: TOHUMATL POJIh
MATEMATHKY B passuTuun Poceun.

MeTojbl MaTeMaTHKi:

- MCHOJIB30BATE OCHOBHBLIC MCTO/bI JIOKA3ATC/IbCTBA. [TPOBOJIMTE JIOKA3aTEIBCTBO W BBINOIHSTE
OHPOBCPIKCHHE:

- HPUMEHSITH OCHOBHBIC METO/LbI PEHICHUS MATEMATHUYCCKUX 3a1a4;

- H& OCHOBE MATCMATHUCCKHX 3UKOHOMCPHOCTCH B HPHPOJC XapaKTepuioBaTh KpacoTy W
COBCPUICHCTBO OKPYVIKAIOLUICIO MUPA W HPOW3BC/ICHUE HCKYCCTBA, TPUMEHSITE IPOCTEHLLIXE [1POI'PAMMHbIE
CPLILCTBA M HICKTPOHHO-KOMMYHUKAIMOHHbIE CHCTEMBI [IPH PEeLICHUH MAaTeMaTHIECKUX 3a/1a4;,

- TOJB30BATLCS HPHKIQIHBIMH HPOIPAMMAMK W [1POrPpAMMAaMH CHMBOJIBHBIX BBIYHCIICHHN 115
HCCICIOBAHUS MATCMATHUHCCKUX OOBEKTORB.

Boinycknuk na peay0aeniom yposne ROJAYUUm 603MONCHOCIb HAYYUMbCA:

DACMEHHIbI IMEOPUH MHONCECIE H MAMEMAMUYECKOH J102UKH:



= QOCMUCHEN PE3VAbMAMOE PU30eId « BolnYCKHUK Ha Y21y 01eHHOM YPOGHE HAVYUMCAY,

- ONEPUPOCUNL NOHSIMUEM ORPEOCICHIUS, OCHOGHBIMU GUOAMU ONPEOCIeHULI, OCHOGHBIMU GUOUMU
MeOpeM.

= ROHUMAINb CYIMb KOCCEHHO2O QORAZAMCTbCINGA,

by Ur‘.’L’j]?H{){’)h‘(.’JH.‘) FHOHNITTWH N CYECITNHOSO W HECYemnos o MHONECHed,

= NPUMEHAMb  MENOO0  MUMEMAMUYECKON  UHOVKYUY Q18 NPOGEOCHUS  PACCYICOeHUL U
QORUAMENBCME U NPU PCUICHUL 340U,

B ROGCCOHCGHOU JICUIHU U NPU UIVHCHUU  OPYUX NPeOMEemos. UCNO.1b306dMb  MeOPEeMUK0-
MHOJNCCCMBEHHBL SI36IK U H36IK 102UKU Q151 ORUCUHUSE PEAIbHBIX NPOYECCOE U AGTCHUL, NPU PEUICHUN 3a0ay
OPYeux yueonblx npeoMemaos.

Yucaa u evipasncerus:

AOCMUSHEN PE3VTLIMAMOE PU3OC.Ia « BotnVekHUR Hda yeayoaennom Ypoeue nayuyumcsn,

C6OO0OHO OREPUPOBANL YUCTOGBIMU MHOJICCCIMGAMU NPU PEULeHUU 3A0ay,

NOHUMAING APULTIHBE U OCHOGHBIC UOCU PACUIUPCHUS YUCTOBBIX MHOJICCCNG,

G1UOCB OCHOBHBIMU ROHAIMUAMU NCOPUU OCTUMOCIU NPU PEULEHUU CIIAROAPMHBLX 3A0dY UMb
I’JH'JI'J()'EJIL‘ ITXJL'(){'”?(H:'.H.’HH}I O MHONCCCMEE KOVILTCRKCHBIX Yaoeet,

- CBOOOONO  GLINOAHANTG — OJACOCCHIGEHHBIC  NPEOOPAZOCAHUS  MPUSOHOMEMPUYECCKUX,
A0CAPUDMUMCCRUX, CIMCRCHTBIN GOIPUNCCHULL
gradens (hopmyiot ounoma Heiwomona:

- APUMCHANTL NPLU PCUCHIN 340ay meopemy o aunelnion npeocmaeienuu HOJ;

- apuMensmG npu pewenun saday Kumatiekyio meopemy 06 ocmameax,

- NPUMEHAML npu pewteru saoay Maivio meopesy depya,

- YMERTH GOLNOIHAING 3ANUCH YUCTA 6 ROZUWHONNON CUCIEME CHUCTEHUS, NPUMECHANTL NPU Pl
3A0AY MEOPENMUKO-YUCTOGHIC (DVHRYUU: YUCTIO U CYMMA Oequmene, Gyukyuio Duaepa,

- APUMCHANL APU PEULeHuU 3a0ay yenivie opoou;

- NPUMEHAND NPU PCUCHUU 340AY MHOLOUACHBI ¢ OCTUCMEUMENbHBLMU U YEIbLMU KO puyuenmamu,

- GIAOCIME NOUAMUAMU APUGOOUMbLI U HENPUGOOUMBLI MHOSOUICH U NPUMEHAMb UX NPU DEUteHUU

1

1

Uy,

- NPUMEHANTL NPU Peue il saday (JCHocHY 10 meopemy dieeopol;

RPUMEHANG  API PEUeni 3d0ad IPpOCnetutie DYHKYUU  KOMRPICKCHOU  NEPEMEHHOU KUK
CCOMCIPUYCCRUC NPCOOPUIOCUH UL

Vpasnenusn u nepagencmea:

- QOCMUSHEN Pe3VIbMAMOs Pa30end « Boinyceknus na VETYOACHHOM YPOGHE HAYYUMCAY!

- C6BOOHO onPEACIMs MUR U GLIOUPAME MEMOO PEUEHUS NOKA3ZUMENbHbIX U A02apUOMUYECKUX
VPUCHCHUTE U HEPAGCHCING, UPPAUOHUILHBIY YPAGHCHUTTL 1 HEPABGEHTNG, MPUSOHOMECMPUYECKUX YPUCHECH UL
17 Ht‘jiih’f{.’”t'”?r{, WX CUCRICr.

- C6O00OHO PEULUntt CUCITIEMbL TUNECUHBIX VPUGHEH UL

- peUtams OCHOGHLIC MUNLL YPACHEHUTE U HEPAGCHCME ¢ RAPAMEMPUIU,

- MPUMCHAITE IPU PeULEHUU 3a0aY HePUGeHTmEd Kowu - bynaxoscroeo, bepuyaiu;

< UMENT NPEOCIABICHUE O HEPUBCHUMBUX MEHCOY CPEOHUMU CIMENCHHBIMU.

DyuKuuu:

- QOCIMUSHEI PE3YVAbIMAMOE PA3OC.id « Buoinycknuk na VeryOIeHHOM YPOGHE HAYHUMC ),

~ GAAOCNb NOHAMUCM ACUMIMONBL U YMENb €20 NPUMEHAMb NPU peuteHuu 3a0a4,

- NPUMECHANTL MCMOObL PEUCHUA NPOCMETUUX OUDPEPCHUUATHHBIX VPAGHEHUL NePBEO20 U BIMOPOCO
NOPHOKOGE.

DAEeMEHRNIbI MARIEMAMUYECRO20 QA3

- QOCIMUHEN Pe3VLMUINOE DA3OCIU « Botnyernur Ha yeayoneHnom yposne Hayuumesy!

- CRODOONO GAUOCH CIMAHOUPIIHBIM ARRAPAIOM MAMCMAMULECKO20 AHAUZA OIS BHIHUCICHU
APOUIEOOHBIX (DYHRYUU OOHOL nepeMeHnou;

- CBODOOHO NPUMCHAME  ANNAPAM MAMEMAMUYCCROCO. AHAT3u QN5 UCCIeO0BANUA DYHRYUL U
HOCHPOCHUSE 2PAPUROE, 6 MOM HUCTe HCCTCO0BANHUA HU BbIRVRIOCTb,

- ONEPUPOBUAML NOHANUEM NEPEOOGPAHOL (PVHKYUL 0181 PeUer s 3a0aY;

L OBIAOCHIL OCHOGHBIMI Ceeoenusivu 00 unmeepaie Holomona — Jlenonuya u e2o nPOCMEUUUX
NPUACHCHUSX.
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ONEPUPOGHINL 6 L'H.Tt.'H{)U[JI??HM.\' CHIMYALHAX H{J‘(.’.’-!‘.b’(ﬁ’():‘jHl’n’.'l.-."u GHICHIUX f?(?pﬂ()ix"()ff.'
VMCIML PUMEHSNTL NPU PELULCHUY 340y CGOIICMEd HENPEPLIGHBIX (DYHKYUL,
- VMEMb APUMEHANTG NPU PEUICHU 3dday meopembl Betuepumpaccea;

1

1

Yuenib 6bINOANATT }?})HG.HUH’t’h‘tht’ GLIYUCTCHUA (Memodbl PEUICHTN }*’ﬁ(!é’h‘(ﬁ?—t’”ﬂ, GHIYUCTCHUA
ONPEOCICHHO2O UHMECPAIU)!

- VMEeMb NPUMEHSINT NPULTOANCEHUE NPOUEO0HOTU U ONPEOCIeHHO20 UHMe2PpAld K PeULeHUIo 3a0ay
CeMECMEGOIHAN U

- GIAOCMY  NOHAMUAMU  61MOPAA. NPOUICOONAA,  GOINYKIOCTb  PAPURA  (YYHKYUU U yMemb
HCCTCO06ANTL (DYHKYUIO HU GLINYKTOCTb.

Cmamucmusa u meopun rfep(mnmomiei}. JOZHRKA U K(m-iﬁmfamopmm.'

Jocmuenem pesyinmamos pazoeid « BolnyCkHur Ha YevOIeHHOM YPOGHE HAVYUMCS » ;|

= UMENb NPEOCMAGICHUC O YEHMPUATHHOT IPCOCIbHOT MeOPeMe;

= UMENT NPEOCMAGIeHUe 0 GolDOPOUHOM KO DUYHenme Koppersiyul U TUHEUHOU Pecpeccul;

~UMEMb NPEOCMABICHUC O CIMAMUCTTUYCCRUX SUNOME3AX U NPOGEPKEe CIMAMUCMUYECKOT 2UROME3bI,
O CIAMUCIURE KPUMEPUS U €€ YPOGHE SHAYUMOCHIN,

- HUMEMb NPEOCMAGTCHUC O CE3U IMAUPUNCCRUX 1 MCOPCMUYECKUX PACAPeOeIenull;

- UMENT APCOCMAGICHUEC 0 KOOUPOGUHUU, OGOUYHOL 3ANUCH, OBOUYHOM depese;

< BAAOCHI OCHOGHBIMU ROHSIMUSLVMY MEOPUU 2pAPo6 (epag, gepuiuna, pedpo, cmenens 6epuiunbl,
NYAIL 6 epAge) u yuenb nPUMeHAMb UX NPU PEUCHUU 3a0aYy,

- UMM NPEOCUGICHUE O OCPCELAX Ut YMENb RPUMEHANTb NPU PEULeHUU 30004

- BIAOENTb NOHANTUENM CEANOCHIL U YMEMy IPUMCHANE KOMNOHEHMbL CEAZHOCMU NPU PDEUIeHUU
3a0au;

- VUCHTL OCVIYECME MG YU 1O peapa, 06X006t peoep u 6epuiun epagda,

- uMems npedCmacienue 00 IICPOCOM U CAMUTLIMOHOGOM NYIMU, UMEMb npedcmasienue o
MPYOHOCIU 3A0AH I HAXOIICOCHUS 2AMUTBIMONOGA RYMU;

- GAUAOCMH NOHAMUAMU KOHCUHLIC U CHENTHBIC MHONCCCMBA U YMEMb UX RPUMEHAMb NPU DEULCHUU
doay;

- YMemb IPUMEHANTH MO0 MAMEMAMUYECROU UHOYRYUU!

- VMEnL RPUMEHAM L nPpuHyun Jupuxie npu peuenu 3a0ay.

Texcmoguvie sadauu:

Jlocmuenem pesyismamos pazoetd « Bulnyeknuk na yeayoneHHoM YPOGHe HAyUUmes».

leomempus:

- UMENT NPEOCINAGICHUC 00 URCUOMUAMUYCCROM MEROOE¢;

- GIAOCL ROHANTUCM 2COMCIMPUYCCRIC MeCmd MOYCK 6 RPOCMPANCINGE U YMENb NPUMEHANb UX
O PEULCHUA 30U

- VMEMb NPUMEHSIMB 0150 PEULCHUS 3A0a4 C6OTICMBA RIOCKUX U O6YZPAHHBIX Y2106, MPexepanioco
Verd, meopeMbl KOCUHYCOE U CHHYCOG 0158 MPeXPAHN00 y2id;

- BIGOCMb ROHAMUCM NEPACHOUKYIAPHOC CCHeHUe NPUSMBL U YMEMb NPDUMEHAMb €20 NpU peutenun
HAlelen s

- UMemb NPEOCMAGICHUEe O OBOUCMBEHHOCIU NPUGILTLHHIX MHOCOCPAHHUKOG,

©@IaOemb NOHAMUSMU YCHMPATLHOE U RAPALICTBHOC RPOCKMUPOBAHUE U NPUMEHAMb UX NPU
HOCIPOCHULL CCHCHUT MHOCOPANHUROE MCIMOOOM NPOCKYULL,

- UMEMb NPEOCMUGICHUC O PAZGEPMKE MHOLOZPANHURG U KpamyduweM nymu Ha HO6EPXHOCHU
MHOZOCPUAHHUKA,

- UMEMb NPEOCMABTCHUC O KOHUYCCKUX CeHCHUAX!

- uMemb APeOCmUGICHUC 0 KACAOWUXCS Chepax u KOMOUHayuu men 6paujeHus u . ymems
RPUMCHAN G UX NPU PCULICHUN 300aY;

- APUMEHAML NPU PEUEHUL 3a0at OopMYIY pACCMOSHUA 0N MOYKU 00 NIOCKOCMU, 61U0CMb
PUSHBIMU CROCOOUMU 3A0UNUA NPAMOT YPAGHCHUAMU U YMeMb NPUMEHANs NP Peulenuu 3a0ay;

- APUMEHSING APU PEUCHUN 30Uy U QORAZAMETLEMEE Meopem GECKMOPHBIL MEMOoo U Memoo
KOOPOUHAM,;

- UMEmb NPEOCMAGICHUEe 00 AKCUOMAX 0DbeIsU, NPUMCHANTD hopryiast 00HEM06 APAMOY2OTbHOC0
NAPATICICAUNCOU. NPUSMG U RUPAMUODL, HEMPAIOPA RPU PEULCHUL 3A0aH

— APUMCHSIIE MEOPEMBl 00 OMHOUCHUAX 00BEMOE NPU PEUCHUU 340aH,;
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- PUMEHAML UHMEe2Pal 05 GLIMUCTEHUA 00DEMOB U NOGEPXHOCMEL Mel 6PUUJeHUA, GbIHUCTeHUA
RAIOUAOU CPHEPUHECRO20 NOACA U OTBEMU WAPOBOCO C10A]

- UMeMb APCOCMABICHUE O OBUICCHUAX 6 NPOCMPUHCMEE. NAPALICIbHOM NePEeHoce, cummempuy
OMHOCHUMETHHO TOCKOCHTN, YCHMPAILHOT CUMMCMPUY, NOGOPOME OMHOCUMETLHO APSMOU, GUHNOBOL
CUNMEMPUU, YMCITD NPUMEHANTL UX TPU PEUCHUT 3dOaY!

= UMEIb NPEOCMAGICHUE O NIOUAOU OPIMOCOHAITLHOU RPOCKYUU,

- uMemb NPEACMAGICHUE O MPEXCPAHNOM U MHOLOSPARHOM Y2Ie i NPUMEHANb C60UCMEA NIOCKUX
VEIO6 MHOCOZPARHO0 Yeld NPU PCUEHUU 3a0aY,

- wmems nPeOCMAGICHUS O nPeOOPA3OCUHUL NOJODUA. 2OMOMEMUU U YMeIMb NPUMECHAMb UX npu
pereniin 3a0au;

- VMENb PEULAMG 3a0au it Ha RAOCKOCTIH MEMOQAMU CIMePeoMempuul;

- VMCIB APUMCHSNG (DOPMYT6l 00BEMOE NPU PEUCHUU 3A0daY.

Bexkmoput u Koopounamsl ¢ npocmpancmee:

Jloemuenem pesvismamog pazoena « Buinycknur na yenyoieHHOM YPOGHE HAYHUMCHY,

- HUXOOUMbL VOBEM NAPALICACUNCOd U MEMPAIOPA, 3AOAHHBIX KOOPOUHAMAMU CEOUX GEPULUH!

- 3a0ueams APSVVIO 6 NPOCMPANCIIGE, HAXOOUMb PACCMOSAHIE 0Om MOYKY 00 RIOCKOCMU 6
CUCMEME ROOPOUHAN!

< HAXOOUNTL  PACCMOSIMUE  MEACOY  CRPCUJUBAIONUMUC  NPAMBIMU,  3A0AHHbIMU 6 CUcmeme
Koopoundam.

Hemopust mamemamuru:

Jlocmuenem pesyiomamos pazoeia « Botnyeknur na yeayoiennom yposne HayHumesy.

Memoovr mamemanmurii:

Jlocmuenem pesyinmamos pazoead « Buinycriuuk na ye1y0.aeHHOM YPOGHE HAYUUMCS»! RPUMEHANL
MUMeNAmuyecKue  IHAuA - K UCCHCOOGUM U (.'h'f?_l'.)!('{H()H{E‘(’U Mupa (.1-!{):’)(3."?H]J()()'(H:'H@ (/?i-:‘?i-fl{(?f.'.?{h’.\'
NPOYCCCOB. 3d0a4 IKOHOMURM).

Coaepzxanme yueOHoro npejvera
10 kiace

JLeiicTBHTEILHBIC YHCI1A
Harypasibhbie n ueiabie uneia, Jlemmocts uncest. OcnopHas TeopeMa apu(pMETHKH HATYPAIBHBIX GHCCIL.
PatnonaibHbIC. HPPALHOHAIbHbIC, JICHCTBUTC/ILHBIC YHCIA, HuciIoBas npsvas. YHCIoBble HEpaBeHCTEA.
AKCHOMATHKA JICHCTBHTEIbHBIX  unced, Moayih JeHCTBUTEILHOTO Huclia. MeTos mMareMaTniecKon
WHTYKITHH,
Hucaosbie GyHKimm
ONPCCICHHE YHCI0BOIT (PYHKIMM W CHOCO0bE ¢¢ 3alating. Cpoiictea (Gyuxuuit, Ilepunomueckne
0OpaTHbIC QPYHKIMH.
Tpuronomerpuueckue QyHKn
Unenosask OKpYAKHOCTH HA KOOPAHHATHOM 110cKocTH. ONpe/Ie/IeHHe CHHYCa, KOCHHYCA. TAHICHCA
kortanrenca, TpUIoHOMETPHICCKUE (PYHKIMK YUCIOBOTO W YIIIOBOIO apryMCeHTd.
TpuroHoMeTrpuuCeKie Y paBHeHNs
| poCTeitiine TPHIOHOMETPHUCCKHC  YPABHCHUS 1 HCPUBCHCTBA.  APKKOCHHYC. apKCHHYC. Pelnenue
vpaBHeHiil oSt a, sint-da. APKTAHICHC W apKKOTaHIeHe. Pelienne ypaBHEHHUH tgx=a, clgx=a. MeTojtbl
petlichist TPUTOHOMETPUYECKUX  YPaBHEHUH: METOJL 3aMCHLI [ICPEMCHHOI, METOJl pPas/iokKeHUs Ha
MHOKUTCIIH, OJIHOPOIHBIC TPHIOHOMCTPHYCCKHE Y PABHCHHS,
[IpcofpasoBaine TPHIOHOMETPHYCCKHN BhIDA/RCHII
DopMYIbI CHOKECHUS, IPUBCICHHS. JIBOHHOTO apryMCEHTA. OHIKCHUS CTCHEHH. [TpeoGpazosanue CyMMbl
TPHIOHOMETPUYCCKUX  (DYHKIMI B IIPOW3BCICHHE W [IPOM3BCIICHUS B CYMMY. MeTo/bl  pelieHus
TPHIOHOMETPUHECKUX YPABHCHMUH (11POJIOJIKCHNC).
KoMIaeKeHbIe aneiia
KOMILICKCHBIC UHCIa 1 apiMETHUecKie otiepaitni Haja Hiumu, KOMIIICKCHBIC HHCTa 1 KOOP/IMHATHAS
ioekoeTh,  Tpuronomerpuucekas  GopMa 3alHcH  KOMILICKCHOTO - 1HCA. KomiiekcHbie  duciia #
KBA/pATHBIC YpaBHCHUs, BO3BCICHHE KOMILICKCHOIO HHCId B CTCHCHD. M3BncueHre KBaApaTHOI'O M
KyOHUCCKOTO KOPHST H3 KOMILICKCHOIO HHCII,
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Ipoussoanas

OnpeJie/enne YHCA0BOM 110CIC/0BATCIBHOCTH, ¢110co0bl ¢¢ 3ajlanns ¥ cBoMcTBa. Tlpenen YncnioBoi
HOCHE0BATSIBHOCTH,  CBOMCTBA  exoasimxest  nocneioBarenbiocteil.  Cymma  OECKOHEUHOH
reomerprucekoil tporpecenu. Hpeesn QyHkiun na OECKOHEHHOCTH W B TOUKE. 3aiaqu, NPUBOISLIIE K
HOHSITHIO TPOU3BOJHOM. Olpe/Ie/IeHHe TTPOM3BOIIHOM, BbIMMCIICHHE TPOH3BOAHBIX. Jln(depennnpoBanne
CaoskHoit GyHKimn 1 obparthoit pynkunn. Ypasaenne kacareibHol k rpaduky Gpynkunn. lpuvenenne
HPOWIBOHOM JUIsh Meeie/1oBaius GYHKIMI HA MOHOTOHHOCTH W OKCTpeMyMbl. LIpyMeHEHHE TPON3BOITHOM
UBIOKA3ATENbCTBA  ToAlects 1o Hepaencets.  Llocrpoenne rpagukos  Qynkuwmi. lpumenchue
MPOM3SBOHOM Ul OTBICKaHMsL HARBOIBIICIO W HAMMCHBLICTO 3HAYEHWH HENPEPBIBHOH (yHKUMK Ha
HPOMEKYTKE. 3a/1auu Ha ON'THMHU3ALNIO,

KovOunaropurka i BEpOsiTHOCTh

Hpasiio ymuoxkenus. lepecranoskn n Qaxropuaibi. Beibop Heckoibkux djiemMenToB. Coderanns u
pasmentenus. bunom Hetorona. Ciryuaiinbie COOBITHS U UX BEPOSITHOCTH,

Bre/enne B ¢repeoMerpuio

[lpeimet erepeoMerpin. AKeHoMbL crepeomerpun. Onpe/ieiicHne. HekoTophie ClCACTBHS U3 aKCHOM.
AKCHOMbI U TEOPEMBL,

[apai e/ bHOCTh HPSAMBIX H II0CKOCTCH

| lapa/uie/ibHOCTh  NPSAMBIX.  IPsMOIE 1 1lockocT,  TapauiesibHble  NPAMbIC B HPOCTPAHCTBE,
| lapauiiebHOCTh TPEX IpsivbIX.  LlapaiicibHOCTL 1IPSAMOR | 1110CKOCTH,  B3auMHOe  pacniosioxkenne
HPAMBIX B HPOCTPAHCTBE. YOI MEHILY JABYMSI HIPSIMBIMH,

CKpeHmBAIOIIHECs IPSIMBIC. YTIIbl ¢ CO HATIPABICHHBIMH CTOPOHAMH. Yo MeuLy TpsSIMbIMH.
apauienbHocth  niockocted.  [pusHak  1apaiicibHOCTH  JBYX  THIOCKOCTEH. JlokasarenscTeo o1
iporisioro. pivep i konrpripumep. CeoficTsa napasie/bHbIX TIOCKOCTEH.

Terpayip v napajielienniel.

Cpoficrsa rpaHeit W JiaroHanedl  napaiichenmied. Jajaun Ha NOCTpPOEHHE ceveHuit. Petnenuce
HPOCTCINIINX 3@/t Ha MOCTPOCHUE CCHCHI TeTPad/ipa W rlapa/lieieiiie/1a.

HepuennRyJsipHoCTh HPSIMbBIX H IVIOCKOCT R

[lepreH MKYAIPHOCTL  IPAMOI 1 1I0CKOCTH. [ ICpICHIMKYISPHBIC  1IPAMbIC B [IPOCTPAHCTEC.
| [apaui 1L HBIC TIPSMBIC, HEPICHMKYISPHBIC K 1A0CKOCTH, [IpH3HaK 1epHeHAnKY ISpHOCTH MpsIMOR 1
Haockoet. Teopema o npsMoit. NepHeHANKYIsIpHoi K 110ckocTH. [TepreHInKyIsp 0 HaKJIOHHbIC, Yrou
MEACTY HPSIMOIT | TITOCKOCTBIO. PacCTOsIHHE OT TOUKH J10 II/TOCKOCTH. PaccrosiHue Mexky napajuiciibHbIMK
HIIOCKOCTAMA. MEHCLY CKPECHIMBAIOIMMUCS HpsivbiMi, Teopema o TPEX NEPIICHANKYIISpaXx. Teopema.
oGpartias AaHnoil. PetieHie 3a1ay 1a PUMCHCHNHE TEOPEMBbL O TPEX NICPIICHMKYIIsPaX. Yron Mexy
UPAMOIL M TITOCKOCTBIO. Y T0J1 MEXK/LY JABYMSE ILITOCKOCTAMH,

Jlevrpanueii yroi. TTepreH MKyaspHOCT HI0CKOCTCH.

JIsyrpanueiit yron.  CBOHCTBO ABYIPAHHOIO YIId. [IpusHaK [CPrCHIMKYISIPHOCTH JIBYX [LIOCKOCTEH.
[ [psimoyroabpHbI napaitieienunes. CBORCTBA HPIMOYIO/IBHOIO Mapaie/cinme/a.

MiuororpaHHKH

Hpusma. Horsrue muororpatiinka, Mojieimn MHOTOIPaHHHKOB. Teopema Ditnepa. [pusma. [npammia.
| Ipasn:abtbic Maororpantiku. [pusva. Bu/ibi ipuss n nx 91CMCHTbI. I 1otah MoBEPXHOCTH HIPH3MBbIL.
[psivast npusma. TLiomas s G0KOBOH HOBEPXHOCTH HPAMOH TTPH3MBI. [ Tnpamuta. [lomans noBepXHOCTH
inpaviel | Hpasnisias  mupavmia.  llnowaie  G0KOBOH  HOBEPXHOCTH MPaBUIbHOM  HPamMu/ibl.
Veeuennas nmupaviia, pasnibHbIe MHOTOIPAHHHKH

LHIOHSITHE O CHMMCTPHI B 1POCTPAHCTBE (HCHTPAILHAs. 0CCBast, sepKalibHast). [loHsITHE TIpaBHIILHOIO
MHOIOUPAHHMKA.  Pa3Beprki HCKOTOPBIX  HPABIIILHBIX  MHOTOIPaHHUKOB. JIEMEHTBl  CHMMETPHUH
HPUBHILHBIX MHOPOIPAHHHKOB.

Coaepsanue yuehnoro npeamera
11 kaace
MHOT 0JICHBI
ApPHPMCTHHECKHE OTICPAILHH HAL MHOTOWICHAMH OT 0HOl nepemeHHOol. Jlenenne MHOrowIcHa Ha
MHOrOWIeH. Pasiiokenne MHOTOWIEHA HA MHOKUTE W APpHYMETHHCCKUE OlIEPALnK HaZl MHOTOWICHAMH OT
O/H0I epemenHoit. JleneHne MHOTOUWICHA Ha MHOTO'ICH. PasjioKeHUe MHOIoOWIeHa Ha MHOKHTCIH
Croco0bl PEIICHHs YPABHCHUIT CTENCHN BbIIIE BTOPO.
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Crenenn n kopun. Crenennbie gyHKRIMH

Honsmie kopHst n-0i CTeneH Wi JIeHCTBHTEILHOTO Yueia. DYHKIMKM Y | n X , UX CBOHCTBa W rpaduki.
CBoicTBa KOpH N-00 crencuu. I peobpasoBatne BeipakeHni, cogepkaumx pajnkanst. [lonstue crenenn
¢ /00BIM palMOHAIILHBIM HoKasaTeem. CreneHibie PYHKIMH. UX cBolicTBa 1 rpaguku.
Hoxkasareabnas u norapudmuueckast GpyHrinm

Onpesenenne  nokasareibhoi  Qywkunn. CBolicTBa 1MOKa3aTeNbHOR  (QYHKIHH B 3aBHCHUMOCTH  OT
OCHOBAHMSI. PCIICHHUC MOKA3ATE/ILHBIX YPABHCHUI U HEPABECHCTB, MCTIONb3Ys Ipadui. MeTojbl peten s
HOKA3aTCAbHBIX YpaBHEHUIA, CHOCOOBI perenus Nokasare/biLIX HepasencTs, OnpeielieHne norapudma.
Haxoucienue sHaueHni 10rapu@MoB 110 OHPEICICHHIO.

Oupenenicane norapumuieckoii GyHKunn. 3aBUCUMOCTH CBOHCTB JIOrapu(pMHUCCKON (PYHKIMU OT
octosang  norapudma, Hocrpoenne  rpagukos  norapu@MHUCCKOR  (PYHKUMH,  pelieHHe
AOTapUPMUUCCKUX  YPABHCHHMIL M HCPABCHCTB ¢ MoMolIbIo rpaduios. Ilpowssoanas nokasaTelbHOM
(gyngin, Hucno e. Hpoussoanas norapudmuieckoil pyukimun. Crenennas GpyHKius

[leprooGpasnast u unrerpad

Iepsoobpasnas.  llepBooOpasHble  CTCHEHHBIX  (PYHKIMH ¢ [edbiM  nokaszateiem  (n-1).
rpuronHomerputeckuy Gyukinit. Hpocerefiinne npasuia HaxowJICHUS 1EPBOOOpa3HBIX.

[Haonw e kpusoauneinoit rpancuun, Popmyia Hetorona-Jleiibuuna. Heonpejenenuniii waTerpal.
Honsitue onpeiencHuoro unrerpania. Hpumenenne nuterpaia B reometpun. llpuMenenue unterpaia s
puImKe.

JUEMEHTBI TCOPHH BEPOSITHOCTEH H MATEMATHYCCKON CTATHCTHKH

[Hpasuio ymuoxenns. KomOuuaropubie 3ajaun, Ilepecranoskn n Qaxropuassl. Beidop HeCKOJIBKHX
YICMCHTOB. brunomunaibubie KoddGuumentsl. Ciydaiinbic cOOBITHS U WX BEPOSITHOCTH. BeposTHOCTE 1
reomerpus. Hesagucumblie 1oBTOpeHHst uclbirannii ¢ apyms uexoaamu. CTaTHCTUYCCKHE METO/IbI
00pado KK nHpopMalty. | 'ayccosa kprast. 3aKkoH OOJILLINX YUCE.

-peaTh NpoCTeHime KOMOMHATOPHbBIE 3a/1a4K METOL0M Tiepedopa, a TAKIKE ¢ HCTI0JIb30BAHHEM U3BECTHBIX
popmy.i. rpeyronbruka |lackansi: Burancasts kodQuitmentel Gunoma Hbtotona no Qopmysie u ¢
HCHOIL30BAHUEM Tpeyroibinka [lackans:

SBBIMHCIS Th, B HPOCTCHIIMX CYHAsIX. BEPOSTHOCTH COOBITHH HA OCHOBE TOJICHETA YUCIIa HCXO/10B,
-aHIM3a pealibHbIX YUCIOBBIN JIAHHbBIX. 1IPEICTABICHHBIX B BUAC JMarpamMM. rpadukoB; /Uls aHa/n3a
HHQOPMALIMKY CTATHCTHUECKOTO XdpaKTepa.

Vpasaenust u nepasencrsa. CueremMbl yPpaBHEeHHH 1 HEPABCHCTB

PaBHOCH ILHOCTL  ypaBHeHHH, OOLIME MCTO/Abl pelIcHUs YpuBHEHHH. PaBHOCHIBHOCTL HEPABCHCTB.
Y PABHCHHS M HCPABCHCTBA ¢ MOJLY/ICM. Y PABHCHHUS H HEPABEHCTBA CO 3HAKOM pajukana. Jlokasare/ibeTBo
HCPABCHCTB, Y PABHCHMS M HCPABCHCTBA ¢ JIBYMsI HIEPEMCHHBIMH. CHCTEMBI YPABHEHHH,

Teaa v uosepxnocty spamenyst. |l 1 konye. Yeeuenniit konye, OcHobanue, BbicoTa, DOKOBAs
HOBEPXHOCTD, 00Pa3yIOLIast. pasBepTKa. OCEBbIC CCHCHMS M CCUCHMWSL, MTapaslie/bHbie ocHoBaHHIO. [lap u cdepa.

nx ceuenmst. KacarensHas mockocts k cepe. Cepa. Brmcantast B MHOIOIPaHHHK, c(epa, OTHCaHHas 0K0JI0
MHOIOIPAHHUKA.

O6Bbembl e 1 o/ nx nosepxxocreit. [ousie 06 odbemve Teia. OTHolIeHHE 00BEMOB HOI00HBIX TE/1.
Dopmyiibl 00bemMa KyOd. NapaUIICITHIC A, [PU3MbL 10UHHIpa, DopMyJibl 0ObeMa MMpamm/ibl 1 KOHYCA.
DOPMY L1 TLIONITH HOBEPXHOCTCH LA I PA 1 Koty e, Dopamysibl o0bema apa W ioa/m chepsbl.

Koop iHarTsl 1 BEKTopbl. /CKap1oBLI KOOP/MHATL B IPOCTpancTie. Dopmysia pacCeTosiHIs MEKILY JIBYMSE TOUKAMH.
Y pastctust cepbi W iockoeTi. Koopiiarsl Bek1opa. Cesish MEKILY KOOP/IMHATAMH BEKTOPOB W KOOPIMHATAMH
rouek. | pocreiinme sataun B koopmHarax. CkaispHoe TIpon3Be/ieHHe BEKTOpoB. KoiumHeapHbie BEKTOPBI.
PasnoseHne BEKTOpa 110 JIBYM HEKOUIMHeapHbiM Bekropam. KomruiaHapHbie BEKTOpbL PasiioskeHne 1o tpem
HCKOMILIAHAPHBIM BEKTOPaM.

Jlsuskennst, LIcHTpasibHas, oceBas M 3epraibias cumverpuu, [lapatesbHbIi nepeHoc.
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