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Paszngeua 1. [losicHuTebHAA 3aIUCKA

Pabouas nmporpamMma mo Maremaruke ist 10 - 11 kimaccoB (yriryOneHHbIH ypOBEHb) COCTaBlieHAa HA OCHOBE:

- OyHITaMEHTATIBHOTO sA/pa CoJlepKaHus 001ero oOpa3oBaHus;

- ®enepanbHOrO TOCYAApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa CpeaHero odmiero oOpa3oBaHus ¢ ydyeroM KoOHIENIMM MaTeMaTHYecKOro
oOpa3oBaHWsI;

- [IpumepHOIt OCHOBHOI 00pa30BaTEILHON MPOTrpaMMBbl CpeIHETO (TIOJTHOr0) O0IIEro 00pa30BaHuUS;

- MopenbHOM pernoHanbHOM OCHOBHOM 00pa30BaTeIbHON IPOrpaMMbl CPEeJHEr0 00LIEero 00pa3oBaHus;

[Iporpamma paccuutana Ha 280 yueOHbIX yacoB B 10 kiacce (8 yacoB B HeJlento: 5 yacoB — ajnreOpa v Hayajla MaTeEMaTUYECKOIo aHalu3a u 3
yaca — reomeTpusi) U 272 yaca B 11 kiacce (8 yacoB B Heziemt0: 5 yacoB — ajiredpa 1 Hayajla MaTeMaTUYecKoro aHaiausa u 3 yaca —reomerpust). s
oboyuyenns B 10 — 11 kmaccax BeiOpana conepxarenbHas auaus A.I°. Mep3nska. JJaHHOE KOJTMYECTBO 9aCOB COOTBETCTBYET BTOPOMY BapHaHTY
aBTOPCKOM MPOTrPaMMBI.

B mporpamme Taxke ydUTBHIBAIOTCS TOMUHUPYIOIIKE HIeH 1 ojoxeHus [IporpaMMel pa3BuTus 1 OPMHPOBAHUST YHUBEPCATBHBIX YUE€OHBIX
JeWcTBUH JUIsl cpeiHero oouiero oopa3oBaHus, KOTOpble 00ecreunBaoT (POPMUPOBAHUE POCCUMCKON IpaX1aHCKOM NICHTUYHOCTH,
KOMMYHHUKATHBHBIX Ka4€CTB JINYHOCTH, ¥ CIIOCOOCTBYIOT (DOPMUPOBAHHIO KIIFOUEBOW KOMITETEHIINA —YyMEHUS YIUTHCS.

[Iporpamma Kypca HamnpaBiieHa Ha peaau3allio CUCTEMHO-ESATEIbHOCTHOIO MOAX0/1a K MpoLeccy 00y4eHUs, KOTOPbIi o0ecreunBaer:

* TOCTPOEHHNE 00Pa30BATEIBHOTO MPOIECCa C YIETOM WHANBHIYAIbHBIX, BO3PACTHBIX, ICUXOJIOTUIECKHX, (PU3HOIOTHIECKHX OCOOCHHOCTEH U

3/I0pOBbsI 00YUaIOLINXCS;

* popMHUpOBaHUE TOTOBHOCTH 00YYarOMIMXCS K CAMOPA3BUTHIO U HEMTPEPHIBHOMY 00pa30BaHUIO;

* (hopMupoBaHNe aKTUBHON y4eOHO-T03HABATENBHOM EATETLHOCTH 00yUYaIOLINXCS;

* (hopMupoBaHHE MO3UTUBHOTO OTHOIICHUS K MIO3HAHHUIO HAYYHON KapTUHBI MHPA;

* OCO3HAHHYIO OPTaHU3aIMI0 00YYAIOLINXCS CBOEH JIeATEbHOCTH, a TAK)KE aJIeKBaTHOE €€ OLIEHUBAHUE;

* IOCTPOCHHE PAa3BUBAIOIICH 00Pa30BATEIHLHON Cpebl 00yUEHUSI.

N3yueHne nmpeamera HaMpaBiIeHO Ha IOCTUKEHUE CIEAYIOIUX HeJaei:

* CHCTEMHOE U OCO3HAaHHOE YCBOEHHE KypcCa;

* (hopMupoBaHNE MATEMAaTUUYECKOTO CTUJIS MBILIUIEHUS, BKIIIOYAIOMIETO B ce0s1 MHAYKLUIO U JIEAYKIUI0, 00001IeHNe N KOHKPETHU3aLHUIO, aHAIH3

Y CHHTE3, KIIACCH(HKAIINIO U CHCTEMATH3AINI0, a0CTparnpoBaHNe U aHAJIOTHIO;

* pa3BUTHE HHTEpeca 00yUarOIUXCsl K U3YUYEHUIO KypCa;

* ACIIOJIb30BAHNE MaTEMAaTHUECKIX MOJIEIIEH IS peleHns MPUKIIAIHBIX 3a/1a4, 3a7a9 U3 CMEXHBIX JUCIUTUINH;

* IPHOOPETEHNE OMBITA OCYIIECTBICHUS y4eOHO-NCCIIE0BATENLCKOM, MPOSKTHON 1 MH(POPMALIMOHHO-TI03HABATEIbHOMN 1A TEIbHOCTH;

* pa3BUTHE WHANBUIYAITBHOCTH M TBOPYECKUX CIIOCOOHOCTEH, HAIIPAaBJICHHOE Ha TIOJATOTOBKY BBITYCKHUKOB K OCO3HAHHOMY BBIOODPY

npodeccuu.

[Tporpamma peanusyeT aBTOPCKUE UJIEN pa3BUBAIOIIEro 00ydeHHs anreOpe u HayajlaM MaTeMaTHYeCKOro aHajIu3a U FeOMEeTpUH, KOTOpoe
JOCTHTaeTcss 0COOEHHOCTIMH U3JI0KEHHS TEOPETUYECKOT0 MaTepHasa U CUCTEMON yIpaKHEHUH Ha CpaBHEHUE, aHAJIN3, BbIJICIIEHUE TJIaBHOTO,
YCTaHOBJICHHUE CBSI3EH, Ki1acCH(pUKAIIIO, 0000IICHUE i CHCTEMAaTH3aIINIO.

2



OO0mas xapakTepucTuKa Kypca

Copnepxanue Kypca anreOpbl M Hadaa MaTremaruyeckoro aHanuza B 10—11 kiaccax mpencTaBiieHO B BUJAE CIELYIOLIMX COJEpPKATEIbHbIX
paznenoB: «HUucia u BenuuuHbD, «BbIipaskeHus», «YpaBHEHUS U HEPABEHCTBA», «DYHKIIMN», «DJIEMEHThl MaTEMAaTUUYECKOI0 aHAIN3ay, «BeposTHOCTh
U cTaTUcTUKa. PaboTa ¢ naHHBIMIY, «AlreOpa 1 Hayajla MaTeMaTHYECKOro aHalln3a B MICTOPUYECKOM Pa3BUTHI.

B pazmene «YUucjaa ¥ BeJIMYMHBD» DPACHIMPSCTCA MMOHATHE YHCIA, KOTOPOE CIYXHUT (PyHIaMEHTOM THOKOTO M MOIIHOTO ammnapaTta,
UCIOJB3YEMOIO B PEIICHHH MaTEMaTHMYECKHMX 3a7ad M B PEUICHHHM 3aJad CMEXHBIX JHCHUIUIMH. MaTtepuan [aHHOTO paszena 3aBepIuacT
COJIEPKATENIbHYIO JIMHUIO LIIKOJIBHOIO Kypca MaTeMaTUKU «Yucna U BETUYUHBDY.

OcobeHHOCThIO pazjiena «BpipaxeHus» sBISETCS TO, YTO MaTepHal U3ydyaeTcs B pa3HbIX TeMax Kypca: «[lokazaTenbHas u jorapudmuyeckas
¢bynkuuny, «Tpuronomerpudeckue GpyHkuuny, «CrenenHas Gyakuus». [Ipu uzyuennn storo paszgena GopMupyercs MpeACTaBICHUE O MPUKIATHOM
3HAYEHUM MAaTEMaTHK{, O MEPBOHAYAIbHBIX INPUHIMIIAX BBIYMCIUTEIBHOM MAaTeMaTUKH. B 3agaum u3ydeHus paszena BXOIUT pa3BUTHE YMEHUS
pelaTth 3aa4uy paloHaIbHBIMU METOJaMH, BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI B X0/1€ PELLICHUS 3a4a4u.

Oco0eHHOCTBIO pa3jiesia «YpaBHEHHMsI 1 HEPaBeHCTBa» SBISIETCA TO, YTO MaTepuall M3ydaeTcsl B pa3HbIX TeMax Kypca: «llokaszarenbHas u
norapudpmuueckas GpyHkuuny», « Tpuronomerpuueckue GyHKuun», «CreneHHas GyHKIus». MaTepuan JaHHOTO pas/iesia HOCUT PUKIIAIHONW XapaKTep
U YUYUTBHIBACT B3aUMOCBS3b CHCTEMbl HAYYHBIX 3HAHUHM M METOJA IO3HAHMS — MaTeMaTH4eCKOIO0 MOJCIMPOBAHHUSA, IPEACTABISACT ILIUPOKHUE
BO3MOXXHOCTH ISl Pa3BUTHSI aJTOPUTMUYECKOTO MBIIIEHUS, OOECIIEUYMBACT OIBIT MPOJYKTUBHOW JESATENbHOCTH JUISl PA3BUTHUSI MOTHBALMM K
O00yUYEHUIO U MHTEIUIeKTA.

Paznen «®yHKmMu» pacmmpser Kpyr 3JeMEHTapHbIX (YHKIUH, M3yYEHHBIX B Kypce anreOpsl 7—9 KilaccoB, a TakkKe METOAOB HX
uccnenoBanus. Llenpro n3ydeHus: JaHHOTO pasjena ABiseTcs GOPMHUPOBAHUE YMEHUSI COOTHOCUTH peajbHbIe 3aBUCUMOCTH M3 OKPY)KAIOLIeH KU3HU U
3 CMEXHBIX JUCHUUIUIMH C 3JE€MEHTAPHBIMU (YHKIUSAMHU, UCIOIb30BaTh (DYHKIIMOHAJIbHBIE MpEACTaBIEHUS Ui peuieHus 3agady. COOTBETCTBYIOIMNN
MaTepHuall CoCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIBbHOCTH B OpPTaHU3alMM U MPOBEJCHUU HCCIIEI0BaHUI, BOOOPaXKEHUS U TBOPUECKUX CIIOCOOHOCTEH
yUalmxcs.

Marepuan pazjnena «JaeMeHTbl MATeMaTHYeCKOro aHAIu3ay, BKIItoyaromuil B ce0s Tembl «lIponsBonHas u e€ npumeHeHue» u «MHrerpan u
ero nmpuMeHeHue», GOpMHUpPYET MpeacTaBiIeHns 00 oOMUX HUIeIX M METOJaX MaTeMaTH4YecKoro aHanu3a. Llens u3ydeHus pasnena — MPUMEHEHHE
anmapaTta MaT€MaTH4eCKOro aHaluu3a JUIsl pElIeHHs MaTeMaTHMYeCKUX M IPAKTHYECKHX 3aJad, a Takke JUIsl J0Ka3aTelbCTBa psa TEOPEM
MaTeMaTHYeCKOro aHaJln3a U TeOMETPUH.

Conepxanue pasznena «BeposaTHOCTh H craTtucTHKA. PadoTa ¢ JaHHBIMMWY) pacKphIBacT NPUKIAAHOE U MPAKTUYECKOE 3HAYEHUE MAaTEMATUKH
B COBpPEMEHHOM Mupe. Marepuan HaHHOTO paszzena crnocoOCcTByeT (OPMHUPOBAHHIO YMEHHS BOCIPUHUMATh, IMPEACTABIATh W KPUTHUECKH
aHAJIM3UPOBATh HH(OPMAIINIO, TPEJCTABICHHYIO B pa3IMYHbIX (hopMax, TOHUMAHUIO BEPOSTHOCTHOT'O XapaKTepa peabHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa m Hauyajna MaTeMaTH4YeCKOI0 aHAJIM3a B HCTOPHYECKOM Pa3BUTHHM» I03BOJIsIET cHOpPMHUpOBATH MPEICTABICHUE O
KYJIBTYpHBIX W HMCTOPHUYECKUX (DaKTOpax CTAHOBJIEHUS MAaTEeMAaTUKU KaK HayKd, O ILIEHHOCTM MAaTeMaTHYeCKMX 3HAaHUM W HMX NPUMEHEHUH B
COBPEMEHHOM MHUPE, O CBSI3M HAyYHOT'O 3HAHUS U LIEHHOCTHBIX YCTaHOBOK.

Copnepxanne Kypca reomeTpuu (yrmyOnéHusiii ypoBeHnb) B 10—11 kitaccax mpencTaBiIeHO B BHJE CICAYIONINX COIEPIKATEIBHBIX Pa3/IeoB:
«[lapannensHOCTh B NMpOCTpaHCTBE», «llepneHauKyIIpHOCTE B IPOCTPAaHCTBE», «MHOrorpaHHukm», «KoopAauHAaThl M BEKTOPBI B IIPOCTPAHCTBE,
«Tena Bpamenus», «O0bEMbI Tei. [lnomans chepbi», «I'eoMeTprs B UCTOPUIECKOM Pa3BUTHI.



B paznene «IlapanjieJbHOCTh B MPOCTPAHCTBE» BBOJIUTCS MOHSATHE MApaUICTFHOCTH MPSIMOM U IIOCKOCTH, KOTOPOE CIYKUT (PYyHAAMEHTOM
ruOKOro ¥ MOIIHOTO alapara, UCIOoJIb3yeMOI0 B PEIIEHUU T€OMETPUYECKUX 3a/1ad.

B 3agaun wusyuenus pasnpena «llepneHIMKYJSIPHOCTH B NPOCTPAHCTBE» BXOJAUT Pa3BUTHUE YMEHHS peIIaTh 3a/ladyd PAllMOHAIbHBIMU
METOJIaMH, BHOCUTH HEOOXOMMbIE KOPPEKTUBHI B X0/1€ PEILICHUS 3aJauH.

Ocobennoctpio pazaena «MHOTOrpaHHUKW» SIBISIETCA TO, YTO MaTepHall JAHHOTO pa3jesia HOCUT MPUKIAJAHOM XapaKTep M YUYUTHIBACT
B3aMMOCBS3b CHUCTEMbl HAYYHBIX 3HAHUN W METOJA MO3HAHUS — MAaTEMaTHYEeCKOr0 MOJEIMPOBAHMS, OONANaeT MIMPOKUMHU BO3MOXKHOCTSMHU IS
Pa3BUTHA AJITOPUTMHUYCCKOI'O MBILIJICHHA, o0ecrieunBaeT OMIBIT HpOIIyKTHBHOI;'I ACATCIIbHOCTH, 06€CH€‘-II/IBaIOH_II/If/'I Pa3sBUTHC MOTHBAUH o6yquH51 n
MHTEJJIEKTA.

Paznen «KoopanHaThl 1 BeKTOPBI B MPOCTPAHCTBE» PACIIUPSET MOHATHSI, U3YUYEHHbBIE B Kypce T€OMETpUU 7—9 KJ1accoB, a TaAKKE METOJIOB UX
uccnenoanus. Llenpro n3ydeHus: JaHHOTO pasjena sBiseTcss (GOpMHUpPOBAaHUE YMEHHSI MPUMEHSTh KOOPAMHATHBIM METOJ JUIsl PEIICHUs Pa3TUYHbIX
F€OMETPUUYECKHX 3a/1a4.

Marepuan pazgena «Tena BpameHus» CHOCOOCTBYET pPa3BUTHIO CaMOCTOSTEIHHOCTH B OpraHU3allUd M TMPOBEACHUU HCCIICIOBAHUIA,
BOOOpaXEHUS U TBOPUYECKUX CIIOCOOHOCTEH ydarimxcsl.

Marepuan pazaena «O0bémbl Ted. [Llnomans cepbd> GopMupyeT npeactaBieHus 00 00IUX UIeIX U METO/IaX MaTeMaTHUeCKOro aHalu3a u
reoMCTpHHU. HCJ’IB HU3YyUCHHUA pa3aciia — IPUMCHCHHUC MATEMATUYCCKOTI'O allmnapara Jjid peIICHUA MaTCMAaTHUYCCKUX U NPAKTUYICCKUX 3aaa4, a TaKXKC IJIA
JI0Ka3aTeNIbCTBA Psijia TEOPEM.

Paznen «'eoMeTpusi B MCTOPHYECKOM Pa3BHUTHH» TO3BOJIICT COPMUPOBATH IMPEACTABICHUE O KYJIBTYPHBIX M HCTOPHYSCKHX (hakTOpax
CTAaHOBJICHUS] MAaTEMAaTUKHU KAaK HAyKH, O IIEHHOCTH MaTEMaTUYECKUX 3HAHWI M MX MPUMEHEHHI B COBPEMEHHOM MHUpPE, O CBSI3M HAYYHOTO 3HAHUS U
HECHHOCTHBIX YCTAHOBOK.

Pa3znen 2. Conep:kanue y4eOHOI0 npeamera
A.ﬂreﬁpa U HAYAJIa MAaTEMAaTH4YECCKOI'0 aHaJIu3a

IloBTOpPEHME

Pemenue 3a1au ¢ UCIOJIb30BAHUEM CBOMCTB UMCEN U CUCTEM CUUCIIEHHUS, AEITMMOCTH, A0JIEH U YacTel, IPOLEHTOB, MoyJiel uncen. Pemenue
3aJ1a4 ¢ UCIOJIb30BaHNUEM CBOMCTB CTENEHEN U KOpHEH, MHOTOUJIEHOB, TPe00pa30BaHU MHOTOUJICHOB U APOOHO-PallMOHAIBHBIX BhIPAaKEHHH.
Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM I'payCHOM Mephl yria. MoJlyib yuclia ¥ ero cBoiicTBa. Penienue 3a1a4 Ha ABU)KEHHE U COBMECTHYIO paboTy,
CMECH U CIUIaBBbI C OMOIIBIO TMHEHHBIX, KBaAPATHBIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUH U UX cUCcTeM. Pelenne 3a1a4 ¢ MOMOIIBI0 YHCIOBBIX
HEPaBEHCTB U CHCTEM HEPaBEHCTB C OJHOI NMepeMeHHOM!, C MPUMEHEHHEM N300paKeHHs YMCIOBBIX IPOMEXKYTKOB. Pelienne 3a1ay ¢ MCHoiab30Ba HUEM
YHCIOBBIX QYHKIMI 1 ux rpaduxos. Mcnonb3oBaHne CBONCTB U rpaUKOB JTMHEHHBIX U KBAAPATUUHBIX (QYHKIMH, 0OpaTHOM NPONOPIHOHATBHOCTH U
¢bynkuuu y x [J . I'paduueckoe pernienne ypaBHeHUH 1 HepaBeHCTB. Vcnoap30BaHue oneparuii HaJ MHOKECTBAMHU M BHICKa3bIBAHUSMHU.
Hcnonbs30BaHne HEPABEHCTB M CHCTEM HEPABEHCTB C OJTHOM MEPEMEHHOM, YNCIOBBIX TPOMEKYTKOB, UX 00BbeAMHEHUH U TiepeceueHuid. [I[pumenenue



IIPU PEUICHUH 33124 CBOICTB apu(PMETHUECKOM U TeOMETPUUYECKON POTrPeCcCHuH, CyMMUPOBAHHS OECKOHEYHON CXOJIAIIECHCS TeOMETPUIECKOM
IIPOrPECCUH.

MHoxecTBa (YUCIOBBIE, TEOMETPUIECKUX (PUryp). XapaKTepuCTHUECKOE CBOWCTBO, DJIEMEHT MHOXKECTBA, ITyCTOE, KOHEUHOE, OECKOHEYHOE
MHOkecTBO. Crioco0bl 3a1aHus MHOKeCTB. [logMHo)ecTBO. OTHOLIEHHSI TPUHAICKHOCTH, BKIFOUEHM ], HepaBeHCTBa. Onepary HajJl MHOYKECTBaMHU.
Kpyru Diinepa. Koneunsle 1 6ecKOHEUHbIE, CUETHBIE U HECUETHBIE MHOKECTBA. VICTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS, OTIEPALIUU HAJl
BbICKa3bIBaHUSAMU. AnreOpa Bbicka3blBaHUI. CBs3b BbICKa3bIBaHUM ¢ MHOXKeCTBaMU. KBaHTOPBI CyIIECTBOBAHUS M BCEOOIIHOCTH. 3aKOHBI JIOTHKH.
OcHoBHBbIE JIOTHYECKUE TpaBUiIa. Pellienue JIornueckux 3a1ay ¢ UCI0JIb30BAHUEM KPYroB Jijiepa, OCHOBHBIX JIOTHYECKUX MTPaBWII. Y MO3AKIIIOUEHHUS.
O0ocHOBaHMs U JOKA3aTENICTBO B MaTeMaTHKe. TeopeMbl. Buabpl MaTeMaTHUeCKUX yTBEp)KICHUNA. Buabl noka3arenbcTB. MaTeMaTHuecKass MHTKIIHSL.
VYTBepxkIeHue, 00paTHOE JaHHOMY, TPOTHBOIIOIOKHOE, 0OpaTHOE MPOTUBOIIOIOKHOMY JaHHOMY. [Ipu3HaKk 1 cBOMCTBO, HEOOXOAUMBIEC U
noctarounsle yciaoBus. OcHoBHas Teopema apudmeruku. Ocratku U cpaBHeHus. AnroputM EBkinna. Kuraiickas reopema 06 ocratkax. Manas
teopema depma. q-uuHbIE cUCTEMBbI cunciieHus. yHkuus Dilsiepa, YMCI0 U CyMMa JeIUTEIeH HaTypaibHOIO YKCIa.

Paguannas mepa yria, TpUrOHOMETpUYECKas OKPYKHOCTb. TpUroHomerpudeckue GyHKIUHU yucen 1 yrioB. @opMyibl NpUBEACHUS, CIOKEHUS
TPUTOHOMETPHUECKUX (DYHKIUN, POPMYIIBI JBOMHOTO U MOJIOBUHHOTO aprymMenTa. [IpeoOpasoBaHie CyMMBI, pa3HOCTH B IPOU3BEICHNE
TpUrOHOMETpHUYeCKUX (HyHKUMN 1 Hao0opoT. Hynu ¢pyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTh. Hanbosbliee 1 HauMeHblee
3HayeHue QyHkuuu. [lepuoanyeckne GyHKIMKM U HAMMEHbIINH niepuoa. YeTHbie U HeuéTHBIC QyHKIMU. TpUroHomMeTprueckue (pyHKIIMH YHUCIOBOTO
aprymenTa. CoiicTBa 1 rpauky TpUroHOMETpu4ecKux GpyHKuui. OOpaTHbIE TPUTOHOMETPHUYECKUE (PYHKIMH, UX TJIaBHbIC 3HAUEHMsI, CBOWCTBA U
rpaduxu. Tpuronomerpuueckue ypaBHeHus. OHOPOAHbIE TPUTOHOMETPUYECKUE YpaBHEHUs. PellieHue npocTelimx TpUroHoMeTpUIECKUX
HepaBeHCTB. [Ipocreiiine cucTeMbl TPUTOHOMETPUYECKUX YPABHEHU.

Crenens ¢ IeWCTBUTENBHBIM MTOKa3aTeNIeM, CBOMCTBa cTeneHu. [IpocTeiime mokazarenpHble ypaBHEeHUs 1 HepaBeHcTBa.[lokazaTenpHas
¢byHK1Us U ee cBoicTBa U rpaduk. Uncio e u ¢pynkuus. Jlorapudm, cBoiicTa gorapudma. JlecaTuunblii U HaTypanbHbIi orapudm. [IpeodpazoBanue
norapu@mMuueckux BelpaxkeHuil. Jlorapupmuyeckue ypaBHeHUs 1 HepaBeHCTBa. Jlorapudmuueckas GyHKIus U ee cBoiicTBa U rpaduk. CreneHHas
¢byHKLMS U ee cBoWcTBa U rpaduk. MppanmonanbHele ypaBHeHUs. [lepBUYHbIe TpeICTaBIEHHs O MHOXKECTBE KOMIUIEKCHBIX unce. JleficTBus ¢
KOMIUIEKCHBIMU yKciaMu. KoMriekcHocomnpsikeHHbIe yncia. Moayas 1 apryMeHT uucia. Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO YHCIIA.
Pemenne ypaBHeHNI B KOMIIJIEKCHBIX YHCTIAX.

MeTto uHTEpBaIOB JUIs perieHus HepaBeHCTB. [IpeoOpa3oBanust rpa@uKoB PYHKIMI: CIBUT, YMHOKEHHE HA YHCIIO, OTPAXKEHNUE OTHOCUTEIBHO
KOOpAMHATHBIX ocell. ['paduueckue MeToibl pelieHusl ypaBHEHU U HepaBeHCTB. PellieHne ypaBHeHUI 1 HEPABEHCTB, COAEPIKAIMX MEPEMEHHYIO MOJT
3HaKOM MoayJs. CHCTEMBbI MOKA3aTeNbHBIX, JIOTAPU(PMUUECKUX U UPPAlMOHAIBHBIX ypaBHeHUN. CHCTEMBI TOKA3aTENbHbIX, JOrapu(MUIECKUX U
UPpaLMOHAIIbHBIX HEPABEHCTB. ,

B3aumno o6patnsie pyHkun. ['paduku B3auMHO 00paTHBIX (QYHKIMNA. YpaBHEHHUS, CUCTEMbI ypaBHEHUI ¢ napamerpoM. Popmyna bunoma
Herotona. Pemienue ypaBHeHM cTENEHN BhILIE 2 CHIENUAIBHBIX BUAOB. Teopema Buera, teopema besy. [IpuBoanmMble 1 HEMPUBOIUMbIE MHOTOYJIEHBI.
OcHoBHast TeopeMa airedopsl. CUMMeTpHUUeCcKre MHOTOUIEHBI. LlenouncnenHbie U 1e03HauHble MHOTrOWwIeHbl. DYHKIUU «IpoOHast 4aCTh YUCIa» U
«uenast 4acTh Ynciay.

Junodanrtossl ypaBaenus. Llennsie apodu. Teopema @epma o cymme kBapaToB. CyMMBI U Psi/ibl, METO/IBI CYMMUPOBAHHUS U IPU3HAKHU CXO-
auMocTh. TeopeMbl 0 MPUOIMKEHUN AEHCTBUTEIBHBIX YHCEN PAllMOHATIBHBIMA. MHOXeECTBA Ha KOOpAWHATHOH miockocTu. HepaBencto Ko —
ByHSAKOBCKOT0, HepaBeHCTBO Mencena, HepaBeHCTBa 0 cpenHux. [ToraTHE npenena GyHKuK B Touke. [loHsATHE TIpeena GyHKIMN B GeCKOHEUHOCTH.
Acumnrotsl rpaduka pyaknun. CpaBHeHHE OECKOHEYHO MaJIbIX U OeckoHeuHo Oonbiux. HenpepriBHOCTS (hyHKIIMK. CBOMCTBA HEMTPEPHIBHBIX
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¢ynkuuii. Teopema Beliepmrpacca. uddepenunpyemocts Gpynkiuu. [Iponssonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky (yHKIHH.
['eomerpuueckuii u pu3nUECKUi CMBICT IPOU3BOAHOU. [IpumMenenne nmpousBoaHo B dusuke. [IponsBoaHbIe anemMeHTapHbIX QyHKIUN. [IpaBuia
muddepennmpoBanusi. Bropas npousBoaHasi, e€ reoMeTpuyeckuil M pu3nuecKuii cMpica. Touku s3KkcTpeMyMa (MaKCUMyMa 1 MUHUMYMa).
HccnenoBanue a1eMeHTapHbIX (PYHKIMIA HAa TOUKH SKCTpEeMyMa, Haubouibliee U HaMMEHbIlIee 3HaUeHHE ¢ IIOMOLIbI0 Tpon3BogHON. [TocTpoeHune
rpaduKoB PYHKIUI ¢ TOMOIIBIO TPOU3BOAHBIX. [IpruMeHeHrne Tpou3BOIHON NPH pelIeHu! 3a1a4. HaxoxaeHne s3KkCTpeMyMoB (DYHKITHI HECKOIBKUX
nepemeHHbIX. [IepBooOpasnas. Heonpenenéunsiii naterpai. [lepsooOpasHbie asieMeHTapHbIX QyHKIUH. [T10maas KpUBOIMHEHHONM Tpam eIHH.
®opmyna Herotona-JleitOnuma. OnpenenéHuplii nHTErpai. Beraucnenue miomaznei miockux Guryp u 00bEMOB Tl BpAIEHUS C TOMOIIBIO
UHTErpaa.

Mertoap! pemieHus: QyHKIIMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB. BepOsATHOCTh M CTATHCTHUKA, JIOTHKA, TEOPHs rpad)oB U KOMOWHATOPHUKA
IToBropenue. Micnonb3oBanue TabauI U AUMAarpaMM JUIsl IPECTaBICHUs JaHHbIX. Perienue 3ajau Ha IpUMEHEHHE ONUCATEIbHBIX XapaKTePUCTUK
YHCIIOBBIX HAOOPOB: CPETHUX, HANOOIBIIETO U HAMMEHBIIETO 3HAYCHNUs, pa3Maxa, IMCIIEPCHH U CTaHAAPTHOTO OTKJIOHEHHs. Bprancinenne 4actor u
BEPOSATHOCTEN cOOBITUI. BhIuncienue BeposTHOCTEH B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU McxoaMu. Mcrnonb30BaHue KOMOMHATOPHUKH.
Brruuciienne BeposTHOCTEH He3aBUCUMBIX cOOBITHH. Mcnonp30oBanne GOpPMYIIbI CI0KEHUS BEPOSTHOCTEH, AUarpamMm Diijiepa, 1epeBa BEpOSITHOCTEH,
¢bopmyibl beprysu.

BepostHOoCTHOE TPOCTPaHCTBO. AKCHOMBI TEOPUU BEPOSTHOCTEN. Y CIIOBHASA BEPOATHOCTB. [IpaBriio ymHOkeHUs BeposiTHOcTel. DopMmyna
nosiHoM BeposiTHOcTH. Dopmyita balieca. JluckpeTHele city4aiiHble BEIMYMHBI U pacnpenencHus. CoBMecTHBIE pacnpeneneHus. Pacipenenenue cyMMbl
Y IIPOM3BEJICHUS HE3aBUCUMBIX CIIy4allHbIX BEJIMYMH. MaTemMatuyeckoe 0XKUAaHNue U AUCIIEpCHsl Cly4yailHOW BeIMYKMHbI. MaTeMaTuuecKoe 0XKHUIaHue U
JUCIIEpCUsl CYMMBI CIIydallHbIX BEIMUMH. buHapHas ciydaiiHas BeIu4MHa, pacnpenencHue bepryinu. ['eomerpudeckoe pacipeneneHue.
bunomuanbHOE pacrpeneneHye u ero cBoicTea. ['unepreomerpruyeckoe pacnpesiesieHue 1 ero ceoiicTBa. HenpepbiBHbIE ciy4yailHble BETMUNHBI.
IInorHoCTh BepositHOcTH .DyHKIMSA pacnpenencHus. PaBHoMmepHoe pacnipenenenue. [lokaszarenbHoe pacnpenenacHue, ero napaMerpsl. Pacnpenenenne
IIyaccona u ero npumenenue. Hopmansnoe pactpenenenne. @ynknus Jlamnaca. I[lapamerpsr HopManeHOro pacnpenenenus. [Ipumeps! ciaydaiiHbIX
BEJIMYMH, OJYMHEHHBIX HOPMAJIbHOMY 3aKOHY (TIOrpeIIHOCTh U3MEPEHH, pocT yenoBeka). LleHTpanbHas npenenbHas Teopema. HepaBeHcTBO
UYeonimena. Teopema YeOniea u Teopema bepuyiu. 3akon 60abImux yncen. BeiOOpouHBI METOT U3MEpeHUs BEpOATHOCTEN. PoIlb 3akoHa OOJBIITHUX
qucen B HayKe, Ipupoje u obmectse. KoBapuanus nByx ciaydaiHbelx BenuuuH. [Tonstue o koagduuuente koppensiunu. CoBMeCTHbIE HAOIOACHUS
JIBYX CIIy4alHbIX BeJIU4YMH. BbiOopounblit Koo duimeHT koppensaiun. Jluneitnas perpeccus. Crarucruyeckas runote3a. CTaTUCTHKA KPUTEPHS U €€
YpPOBEHb 3HAYMMOCTH. [IpoBepka MpOCTENIINX TUIIOTE3. DMIIMPUUECKHE PACTIPEAETIEHUS U UX CBSI3b C TEOPETUUECKUMH paclpeaeneHusIMu. Panrosas
koppesanus. [loctpoenne coorBeTcTBHi. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUS. breknuu. J[uckpeTHas HenpepbIBHOCTD. [ IpuHIMD
Hupuxie. Konupoanue. J[Bonunas 3anucb. OCHOBHBIE MOHATHS Teopuu rpados. [epesbs. [IBondnoe nepeBo. Csi3HOCTh. KOMIOHEHTHI CBI3HOCTH.
[Tytu Ha rpade. DitnepoBsl U ['aMUIBTOHOBBI ITYTH.

I'eomerpus
[ToBTropenue. Perenue 3a1a4 ¢ NpUMEHEHUEM CBOMCTB (DUTYp Ha MJIOCKOCTH. 3a7jaul Ha JOKa3aTeIbCTBO U MOCTPOCHUE KOHTPIIPUMEPOB.
Hcnonp3oBaHue B 3aja4ax MpOCTEUIINX JOTHYECKUX paBwil. Perienne 3a7a4 ¢ UCIOIb30BaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOIIIEHHUH B
NPSIMOYTOJIBHBIX TPEYroJbHHUKaX, (PAKTOB, CBSI3aHHBIX C YETHIPEXYTroJIbHUKaMU. Pelienne 3a1a4 ¢ UCIoinb30BaHUEM (DAKTOB, CBA3aHHBIX C
OKpy’KHOCTsIMH. Perienune 3a1a4 Ha U3MepeHusl Ha INIOCKOCTH, BEIYUCIICHHE JJIMH U IUIoIaAel. Pemenye 3aqau ¢ MOMOIIBIO BEKTOPOB M KOOPAHMHAT.



Harnsnnas crepeomerpusi. @urypsl u ux uzo0paxenus (Ky0, nupamuza, npusma). OCHOBHbIE MTOHATHUSL CTEPEOMETPUH U UX CBoicTBA. CeueHHs
KyOa u TeTpasapa. Touka, npsiMas U IIIOCKOCTb B IPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX. B3auMHOe pacnosnoxeHue npsmMbIX U
IUIOCKOCTEH B pocTpaHcTBe. [lapaniensHoCTh NPSMBIX U TUIOCKOCTEH B TpocTpaHcTBe. M300paxeHne MpoCTeHIINX MPOCTPAHCTBEHHBIX (GUTYp HA
IIJIOCKOCTH.

Paccrosaus mexny purypamu B mpocTpaHcTBe. YTIIBI B IpOCTpaHcTBE. [lepneH Ky IsIpHOCT NPSAMBIX U I1ockocTel. [Ipoekuus ¢puryps Ha
IJI0CKOCTS. [Ipru3HaKy nepneHanuKy JIApHOCTH MPSMBIX U IIIOCKOCTEN B IPOCTPAaHCTBE. TeopeMa o TpEX MEepHEeHAUKYIIApax.

Mmuororpannuk. [Tapannenenunen. CBolicTBa nNpsMOyroibHOTo napauienenunena. Teopema I[Tudaropa B mpocrpanctse. [Ipuzma u
nupamuza. [IpaBunpHas nupamuaa U npaBwibHasg npusma. [Ipsamas nupaMuga. Di1eMeHTh IPU3MBbl U THpaMuAbl. Tena BpalieHns: NIUIUHADP, KOHYC,
cepa u map. OCHOBHBIE CBOWCTBA IPSMOI0 KPYTrOBOT'O IIMIMHJPA, IPSIMOTO KPYroBOro KoHyca. M300paxkeHue Tel BpalleHus Ha INIOCKOCTH.
[IpencraBnenue 06 yceueHHOM KOHYCe, CeueHHs KoHyca (MapajuleIbHOe OCHOBAHUIO M ITPOXOASIIEe Yepe3 BEPUIMHY), CeUeHUS LIMIUHIpA
(mapaJuteIbHO M MEPIIEHANKYISIPHO OCH), ceueHus mapa. Pa3Beprka munuHapa u konyca. [Ipocreiimme koMOnHAIIMA MHOTOIPAaHHUKOB U TEJ
BpalleHUs MeXly coO00H. BrIuncienue 31eMeHTOB IpOCTpaHCTBEHHBIX (Guryp (pedpa, 1uaroHaiu, yribl).

[Inomane MOBEpXHOCTH IPaBUIILHOM MUPAMUIBI M IPSIMOU Mpu3Mbl. [1101maas MoBEpXHOCTH IPSAMOT0 KPyroBOTO HUIUHAPA, IIPIMOTO KPYTOBOTO
KOHYycCa U I1apa.

[onsarue 06 o6veme. OO6BeM nUpaMuIbl M KOHYCA, MPU3MBI U HHApa. O0beM mapa. [TomoOHbIe Tena B mpocTpancTBe. COOTHOUICHUS MEXKITY
IUIOINASIMM [TOBEPXHOCTEH U 00beMaMu OAOOHBIX Tell. J|BUkKEHUs B IPOCTPAHCTBE: MapauIeIbHbIM IEPEeHOC, LIEHTpallbHasi CHMMETPHsI, CAMMETPHUS
OTHOCHTEJIBHO IJIOCKOCTH, TOBOPOT. CBoiicTBa nBMxkeHUH. [IpumMenenre qBuKeHU py pelieHny 3a1a4. BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE.
CymMa BEKTOpPOB, YMHOKEHHE BEKTOPA HA YHCJIO, YTOJl MEXy BekTopamu. KoyinHeapHble M KOMIUIaHApHbBIE BEKTOPBl. CKalIpHOE IPOU3BEACHUE
BEKTOPOB. Teopema 0 pa3yioKeHUH BEKTOpa 10 TPEM HEKOMILIaHapHBIM BekTopaM. CKallipHOE POU3BeIEHNE BEKTOPOB B KoopAuHaTax. [I[puMenenue
BEKTOPOB IPH PEILICHUH 3aJjau Ha HaX0XKJIEHHE PaCCTOSHUH, JUIMH, IJIO0IIAAeH 1 00bEMOB.

VYpaBHEeHMeE MJIOCKOCTU B IPOCTPAHCTBE. Y paBHEHUE cpephl B mpocTpaHcTBe. DopMyia AJis BBIUUCICHUS PACCTOSHUS MEXAY TOUKaMU B
IIPOCTPAHCTBE.

Paznen 3. TemaTnueckoe NJIaHMPOBaHHE C YKa3aHHEM KOJMYECTBA YaCOB, OTBOAUMbBIX HA OCBOEHHE KAXKI0ii TeMbl
10 kaacc (Pa3nen Aareépa u Haya1a MaTeMAaTHYECKOI0 aHAJIM3a. S 4acoB B HeleJ10, Bcero 175 4)

Ne Tembl KosaunyecTBo yacoB
1 I'naBa 1. [loBTOpeHue u paciiupeHre CBEACHU 0 MHOKECTBAX, 23
MaTeMaTHYECKOM JOTUKe U (PYHKIHSIX.
2 I'naBa 2. CreneHHast QyHKIHSL. 26
3 I'naBa 3. Tpuronomerpuyeckue QyHKIHUH. 35
4 I'naBa 4. Tpuronomerpuyeckue ypaBHEHHs 1 HEPAaBEHCTBA. 32
5 I'maBa 5. [lponsBoaHAas M €€ MPUMEHECHHE. 42
6 [ToBTOpeHue Kypca anreOpsl M HaYaja Matemaruyeckoro ananusa 10 kimacca. 17
Htoro 175




10 kaacc (Pa3nen I'eomerpusi. 3 yaca B Hejeno, Bcero 105 u)

Ne Tembl KoJsnyecTBo 4yacoB
1 I'maBa 1. BBeneHue B cTepeoOMETPHIO. 11
2 I'naBa 2. [lapannenbHOCTh B IPOCTPAHCTBE. 21
3 I'napa 3. [lepnenaAMKYISIPHOCTD B MPOCTPAHCTBE. 42
4 I'maBa 4. MHOTOTpaHHUKH. 24
3) O060011eHNEe U CUCTeMAaTU3aIs 3HAHUN YJalTiXxcsl. 7
Htoro 105
11 kaace (Pa3nen Aaredpa u Ha4aJ1a MATEMaTHYECKOI0 aHAJIM3A. S YacoB B HeAe10, Becero 170 u)
Ne Tembl KoJunuectBo 4acoB
1 I'masa 1. [TokazaTenpHas u norapudmudeckast QyHKITUH. 34
2 I'maBa 2. laTerpan u ero npuMeHeHue. 18
3 I'maBa 3.2nemenTsl koMOnHaTOpuKu. briHOM HproToHA. 17
4 I'1aBa 4. DeMEHThI TEOPUU BEPOSITHOCTH. 34
5) I'maBa 5. [ToBTOpEHME. 19
[ToBTOpeHue Kypca areOpsl M Ha4aJl MaTeMAaTHIECKOTO aHAIHM3a 48
Hroro
11 kaacc (Pa3znen I'eomerpus. 3 yaca B Heneio, Bcero 102 )
Ne Tembl KoJunuecTBo yacos
1 I'naBa 1. KoopanHaTh! 1 BEKTOPBI B IPOCTPAHCTBE. 23
2 I'maBa 2. Tena BpaimeHus. 37
3 I'maBa 3. O6bemsI Ten. [lnomans chepsl. 19
4 [ToBTOpeHue u cucreMaTH3anys yueOHOro MaTepuaia. 23
Hroro 102

Paznen 4. Ilnanupyembie pe3yabTaThbl 0CBOEHUSI Y4e€0OHOI0 MpeaMeTa

1.1. JInyHOCTHBIE IVIAHUPYEMbIE Pe3yJIbTAThI

YV

JInyHoCTHBIE pe3ybTaThl o0yuarommxcs 10 u 11 kiaccon

10 xkanacc \ 11 kanace




YYA JInuHocTHBIE pe3yabTarhl o0yuarmmxcs 10 u 11 kiaccoB
10 kaace 11 kaace
1. Camoonpenenenne | [.I. Chhopmuposannocms poccutickot 1.1. Cgopmuposannocms poccutickoll  eparcOaHcKol UOeHMUYHOCU,
(JIMYHOCTHOE, 2padiCOanCKol UOEHMUYHOCIU. | NAMPUOTMUBMA, YBANCEHUS. K CB0EMY HApoOy, 4y8CMEd OMEemcmEeHHOCmU
JKM3HEHHOE, nampuomuszma, V6adiceHus K | neped Pooumnoii, copoocmu 3a ceou Kpai, ceow Poouny, npownoe u
npodeccuonanbHoe) | Omeuecmsy u cgoemy Hapooy, 4y8cmea | Hacmosauee MHOLOHAYUOHANbHO20 Hapooa Poccuu, cgopmuposannocme
2opoocmu 3a ceoll Kpail, ceoto Poouny | yeaswcenus cocyoapcmeennvix cumeonos (2epo, ¢aae, cumn)
1.2. Ocosnanue ce0UX 1.2.  Chopmuposannocms  2padcOanckoi nosuyuu Kax aKmueHo2o U
KOHCMUMYYUOHHBLX npas U | OMmBemcmeeHHO20 YleHa POCCULICKO20 0bujecmsda, O0CO3HaAWe20 80U
0bsA3anHOCmeEl, Y8axceHue 3aKOHA U | KOHCMUMYYUOHHble Nnpasa U  OOA3AHHOCMU,  YBaXNCaowje2o 3aKOH U
npasonopsoxa npasonopsooK
1.3. Cehopmuposannocmo 1.3. Obnaodanue uyscmeom coOCmeeHH020 00OCMOUHCMBA
CamoysadxiceHusi u «300posouy «A-
KOHYenyuu»
1.4.  Vcmouuusas ycmaHoska Ha 1.4. Ilpunamue mpaouyuoOHHbIX HAYUOHAILHLIX U 00Weuen08eyecKux
npuHamue 2YMAHUCTIUYECKUX, | SYMAHUCTNIUYECKUX U OeMOKPAMUYEeCKUX YeHHOoCmel
0eMoOKpamu4eckux u mpaouyuoHHbIX
yenHocmetl MHO2OHAYUOHAILHO20
PpOocculicko2o obuecmaa
1.5. Oco3nanue sasxcHocmu cuysceHus 1.5. 'omoenocmy Kk cnyocenuro Omeuecmay, e2o sawume
Omeuecmay, e20 3auumol
1.6. Ilpoexmuposanue cobOCmMEEHHbIX 1.6. Cghopmuposannocms 0co3HaHH020 6blOOpa OyOyweli npogeccuu, 6
JHCUBHEHHBIX NIAHO8 6 OMHOWEHUU K | MOM Hucjle ¢ y4emom HnOMpPeOHOCmell pecUuoHd, U B03MOJICHOCMEl
oanvHetiuier npogeccuonanvroll | pearusayuu  COOCMBEHHbIX — HCUBHEHHBIX  NIAHO8,  OMHOWleHue K
oesamenbHOCmuU c yuemom | npogheccuoHanbHol 0esimeNbHOCMU KAK 803MONCHOCIU YUdACUsl 8 peuleHul
COOCMBEHHbIX ~ B803MOJCHOCHEU, U | TUYHBIX, 0OUECTNBEHHBIX, 20CYOAPCMEEHHBIX, 0OUWEHAYUOHATILHBIX NPOOIeM
ocobenHoCcmell  pvlHKa — mpyoa U
nompeonocmeil pecuona
1.7. Chopmuposannocms yenocmuoco 1.7. Cpopmuposannocme MUPOBO33peHus, COOMBEmMcmeyoue2o
MUPOBO33DEHUs, COOMBEMCMBYIOWE20 | COBPEMEHHOMY YPOGHIO pA3GUMuUsi HAYKU U 00WecmeeHHou NpaKmuku,
COBDEMEHHOMY  YPOBHIO — DA3BUMUS | OCHOBAHHO20 HA  Ouanoze Kylbmyp, a mMakdxice pasiuyHulx — Gopm
Hayku u obujeCmeeHHolu NpaKkmuku, | 00uecmeeHHo020 CO3HAHUS, OCO3HANHUE C80e20 MeCmda 6 NOIUKYIbIMYPHOM MUupe
Yuumulearoue2o coyuanvHoe,
KVIbMYpHOe,  A3bIKOB0e,  OYXO8HOE
MHO2000pa3ue co8PemMeHH020 Mupa
2. 2.1. Cdhopmuposannocms ycmoriuugolx 2.1. Ceopmuposannocms 0CHOB CaMOpPA36UMUSL U CAMOBOCNUMAHUSL 6




YYA JInuHocTHBIE pe3yabTarhl o0yuarmmxcs 10 u 11 kiaccoB
10 kaace 11 kaace

CMbICTI000pa30BaHue | OPUCHMUPO8 HA — caMopazeumue U | COOMEemcmeuy ¢  ooujeuenosedyeckumMu  YeHHocCmamu U udeaiamu
CaMOBOCHUMAHUE 68 COOMBEMCMEUU C | SPAIHCOAHCKO20 0Oujecmaa
obujeuenoseyeckumMu HCUZHEHHBIMU
YeHHoCmAMU U udeaiamu
2.2. Cehopmuposanrnocme 2.2. T'omosnocms U CcnocoOHOCMb K CAMOCMOSMENbHOU, MBOPUecKou U
CamMocmosmenbHoCmu 6  Y4eOHOlU, | Om8emcmeeHHOU 0esamenbHOCmU
NPOEeKMHOU u opyaux 8U0ax
odesmenvbHoCcmu

2.3.  Cdopmuposannocmsv  ymeHuii
compyoHuyecmea co C8epCmHUKAMU,
dembMu MIa0ULe20 803paAcmd, 63poc-
abMU 8 00pazosamenbHOU, 00ue-
CMBEHHO noie3Hol, yuebHo-
uccne0o8amenbckou, NpoeKmuou U
Opyeux 8uoax 0esimebHOCmu

2.3. CghopmuposarnnHocmsv HABLIKOG COMPYOHUUECNBA CO CE8EPCMHUKAMU,
oemvmu MIaodue2o 803pacma, 83pOCabiMU 8 00PA308aMeNbHOU, 0OWECMBEHHO
NnoNe3HOU,  Y4eOHO-UCCIe008aMENbCKOU, NPOEKMHOU U Opyeux  8udax
oessmenvbHOCmu

2.4. Cnocobnocmvb eecmu ouanoe ¢
opyeumu 00bMu, O0OCMUAMb 8 HeM
83AUMONOHUMAHUSA, HAXOOUMb 0Owjue

2.4. Cdopmuposannocmv moiepaHmHo20 CO3HAHUA U NOBEOeHUsl 8
HOAUKYIbMYPHOM MUpe, 20MOGHOCMb U CHOCOOHOCMb 6ecmu  OuUdnoe ¢
opyeumu aroo0bmu, 00CMUams 68 HeM 63AUMONOHUMAHUSL, HAX0O0UmMb 00uue

yenu U compyowuuams O UX | Yeau U COMmpYOHUYamy Oisl UX OOCIUNCEHUS

oocmudiceHust

2.5. Chopmuposannocme 2.5. Cgopmuposannocmv cnocobnocmu npomueocmosms  UOeonN02Ul
npeocmaegienu ) He2amugHbIX | IKCMpemMusma, HayuoHAIUu3Ma, KCeHopoouy, OUCKPUMUHAYUY NO COYUATLHBIM,
nocneocmeusix IKCMPEMU3Ma, | PenUSUO3HbIM, PACOBIM, HAYUOHATbHLIM NPUSHAKAM U OpY2UM He2amuGHbIM
HayuoHaIu3ma, Kcenoghobuu, | coyuanbHbimM sA61eHUAM

OUCKpUMUHAYUU ~ NO  COYUATILHBIM,

PeNUCUO3HBIM, pacoswvim,

HAYUOHAbHBIM NPU3HaKam ons

JUYHOCIU U 0OWecmea

2.6. Hanuuue  nompebnocmu 6 2.6. [Ipunamue u peanuszayus yeHHocmeu 300p08020 U Oe30NaAcH020 0bpasa
Qusuueckom HCU3HU, HATUYUE NOMPeOHOCMU 8 (UIUYECKOM CAMOCOBEPULEHCTNEOBAHUL,

CAMOCOBEPUIEHCMBOBAHUU, — 3AHATNUAX
CHOPMUBHO-0300POBUMENbHOU

0eAmenbHOCMbIO, Henpusmue 8peoHbIX
NpUBbIUeK: KypeHus, ynompeOJieHusl

3aHAMUAX ~ CNOPMUBHO-0300POBUMENBHOL  O€AMENbHOCMbIO,  Henpuamue
8DEOHbIX NPUBIYEK. KYPEHUs, YNOmpeObieHUs aIK0205, HAPKOMUKOS
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YV

JInuHocTHBIE pe3yabTarhl o0yuarmmxcs 10 u 11 kiaccoB

10 kaace 11 kaace
AIK020J131, HAPKOMUKOB
2.7. Cehopmuposannocme 2.7. Cdhopmuposannocms bepedrcHozo, omeemcmeeHHo020 u
OMBEMCMBEHHO20 ~ OMHOWEHU K | KOMREMeHMHO20 OMHOUEHUs. K QU3UYECKOMY U NCUXOTI02UYECKOM) 300P08bI0,
cobCcmeeHHOMY Quzuueckomy U | Kak coocmeeHHOMy, MAaK u Opy2ux Jjaroel, yMeHue OKA3bleamsv Nepayio
NCUXONOSUUECKOMY — 300p08bl0,  KAK | NOMOWb

CcOOCMEEHHOMY, MAaK U Opy2ux nr0oel,
eladenue OCHOBAMU OKA3AHUS Nepeoll
nomowu

2.8. Cnocobrocmo K
camoobpazoeanulo U - OpeaHu3aAyUU
CamoobpazoeamenbHoU OessimeabHOCHU
ol docmudicenust 00pa306amelbHbIX

2.8. Tomosnocmv u cnocobHocmv K 00pa308aHuUio,
Camooopazoeanuio, Ha NPOMSINCEHUU 8Cell HCUZHU

6 mom 4Hucie

pe3ynbmamos
2.9.  llonumanue  HeobXoOumMocmu 2.9. Chopmuposannocms CO3HAMENbHO20 OMHOWEHUSI K HENnpepbleHOMY
HenpepvIeHO20 0b6pazoeansl 6 | 0bpazosanuio Kak yciosuro ycneuwHou npogheccuoHanvHol u oowecmeeHHoll
UBMEHAIOWEMC Mupe, 6 MOM 4Yucie 6 | OessmeabHoCmu
cghepe npogeccuonanvrol
oesamenbHOCmu

3. HpaBcTBeHHO- 3.1. Oceoenue u npuxAmue 3.1. Cpopmuposannocme Hpa8CmMEEHHO20 COZHAHUSA U NOBEOEHUSL HA OCHOBE

ITHYECKas
OpHeHTAlus

00WeuenoseuecKux MOpailbHbiX HOpM U
yennocmell

YC60€HUA oémeueﬂoeeqecmtx L;eHyocmeﬁ

3.2. Chopmuposannocms
CO8peMeHHOU IKONOCUYECKOU
KVIbMypol, NOHUMAHUA BNIUSAHUS

COYUATLHO-DKOHOMUYECKUX HNPOYECCO8
HA COCMOsIHUE NPUPOOHOU CPeObl

3.2. Cepopmuposannocms 3K0102UYECKO20 MbIUACHUS, NOHUMAHUS GIUAHUS

COYUATbHO-DKOHOMUYECKUX —~ NPOYEcco8 HA  COCMOSIHUE — NPUPOOHOU U
COYUANbHOU  Ccpedbl;,  npuobpemeHue  ONbiMd  IKONO20-HANPABIEHHOU
oesamenvbHoCmu

3.3. Ilpunamue yennocmeiu cemeunou
JICUBHU

3.3. Cpopmuposannocms omeemcmeeHH020 OMHOUWEHUs K CO30AHUIO CeMblL
HA OCHOBe 0OCO3HAHHO20 NPUHAMUS YEHHOCMEU CeMEeUHOU HCUSHU

3.4. Chopmuposannocmo
9CMemuyecKo2o OMHOWEHUS K
nPoOOYKmMam, KaxKk coOCmeeHHol, max u
opyeux Jooetl, yuebHo-
uccnedo8amenbekol, NpoeKmuou U
UHDBIX U008 OesTMENbHOCIU

3.4. Cpopmuposannocms 3cmemuyeckoc0 OMHOWEHUS K MUpY, 6KII0Yas
acmemuxy Ovlma, HAYYHO20 U MEXHUYECKo20 meopuecmed, Cnopmad,
00UjecmeeHHbIX OMHOULeHUL
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1.2. MeranpeaMeTHble INIAHUPYEMbIe pe3yJabTaThl

Yuusepcana
bHbIE
yuyeOHbIe
nerlcTBUA

MeTanpeamMeTHble IIAHUPYeEMble
pe3yJibTaThl

Tunossle 3a1a4u o popmupoBanuio YYJ{
(MeTanpeaMeTHbIE TEXHOJIOTHH)

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

P P11 CaMOCTOATENBHO ONPENENATh LI JESTENbHOCTH, 3a1aBaTh IapaMeTPbl U
Ilenenomnara | KPATEPHH, 110 KOTOPBIM MOXXHO ONPEACIIUTD, YTO LENb JOCTUIHYTA;
Hue P12 CraButh U hopMynupoBaTh COOCTBEHHBIE 337a41 B 00pa30BaTEIbHON
JESITeIbHOCTH U JKU3HEHHBIX CUTYyaLUsIX
P, P> 1 BpiGupath IyTh TOCTHKEHUS LIEJH, INIAHUPOBAThH PELIEHUE TOCTABICHHBIX
[InarupoBa | 3a7ad, ONTHMHU3HUPYs MaTePHaIbHBIC H HEMATCPHAIBHbIC 3aTPATHI
HHe P> > CaMOCTOATENBHO COCTABIAT IIJIAHBI J€SITEIbHOCTH
P> 3 Vcnionp30BaTh BCE BOZMOKHBIE PECYPCHI IS JOCTHKEHHS OCTaBIEHHBIX
Lesled U peanu3aluy IIaHOB JeSATeIbHOCTH
P>, BeiOupaTh ycrielnsble CTPATerHy B Pa3JIMUHBIX CUTYaIUIX
P P31 OueHuBaTh pecypcbl, B TOM YHUCIE BpEMs U JPYTrde€ HeMaTepHaIbHbIC
[IporHosup | PECYPChI, HEOOXOAUMBIC ISl JOCTHIKCHNS! IIOCTABICHHON LI
OBAHHE Pz, OpranuzoBbeiBaTh 3(QQGEKTHBHBIM MOUCK pPECYpCcOB, HEOOXOIUMBIX JUIS
JOCTHKEHHSI TOCTaBJIEHHOM LIEIH
P33 OneHnBaTh BO3MOJKHBIE ITOCIEACTBUS JOCTH)KEHHs ITOCTABICHHOW I1I€IH B
NEeSITeIbHOCTH, COOCTBEHHOM JKM3HM UM OJKU3HH OKPYXKAIOIIMX  JIIOZCH,
OCHOBBIBAsICh Ha COOOPaXEHUAX ITUKH U MOPAIIH
Py P41 CaMOCTOSATENBHO OCYIECTBISATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
KOHTpOHL u | ACATCIBHOCTD
KOpPPEKLIHS
PsOuenka | Ps1ComnoctaBiaTh NOTy4EHHBIN PE3yabTaT AEATEIBHOCTH C HOCTABICHHON
3apaHee 1eJIbI0
Ps Pg.1 Bnanets HaBbIKaMU 1MO3HABATEIBHOM peeKcHn Kak 0CO3HaAHUS
[To3HaBaTes | COBEPLIAEMBIX AEHCTBUN M MBICIUTENbHBIX IPOLIECCOB, UX PE3YIbTATOB U
bHAs OCHOBAHUH, IPAaHMI] CBOETO 3HAHWS U HE3HAHUSI, HOBBIX TIO3HABATEIBHBIX 3a71a4
pedmekcusr | ¥ CPEACTB HX NOCTIIKEHNA
P; P71 CaMOCTOATENIBHO OLIEHUBATH ¥ IPUHUMATh PELICHUS, OIPEACIISAIOINe
[IpunsTHe | CTPAaTeTHIO MOBEACHHS, C Y4CTOM IPaXJaHCKHUX M HPABCTBEHHBIX LICHHOCTCH
peleHui

[TocraHoBKa U pelnieHuEe y4eOHBIX 33134, B TOM
YHCJIE TEXHOJIOTHUS «IIE€PEBEPHYTHINA KJIACCH»
[TosTanHoe dbopMupoBaHue YMCTBEHHBIX
JIEUCTBUI

TexHonorust GopMUPYIOLIETO OLICHUBAHUS, B TOM
YUCJIE IPUEM IIPOTHOCTHYECKAs! CAMOOLICHKA»
['pynnoBeie U UHAUBUAYATBHOE MPOEKTHI
VY4eOHo-uccaenoBaTeNbeKas 1eATeNbHOCTh
Keiic-meTon

VY4eOHo-1103HaBaTeIbHbIE U Y4EOHO-
mpakTH4eckue 3anaun «Paspemienne mpodnem /
MPOOJIEMHBIX CUTYyaluiy, «l{eHHOCTHO-CMBICIIOBBIE
yCTaHOBKMY, «Pedrnekcus», «CamocTosTensHoe
NpUOOpETEHNE, IEPEHOC U UHTErpalIys 3HaHUI,
«CaMoopranu3aiys 1 CaMOpEr YIS
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Yuausepcan
bHbIE
yuyeOHbIe
nerlcTBus

MeTtanpeamMeTHble INIAHUPYEMbIe
pe3yJbTaThl

Tunossble 3a7a4u o popMupoBanno YYJ{
(MeTanpeaMeTHbIE TEXHOJIOTHH)

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

1Is
Ilo3naBaren
bHBIE
KOMITETEHI]
HH,
BKJIFOYAFOII]
H€ HaBBIKH
y4eOHO-
HCCIE0BAT
€JIbCKOH 1
MPOEKTHOMN
JeITEIbHOC
TH

Il 1 VickaTh 1 HaXOUTh 00OOIIEHHBIE CIIOCOOBI PENICHHMS 3a1a4

113> Bagetp HaBBIKAaMU pa3penieHus mpoodiem

1133 OcymecTBIATh CAMOCTOSITENBHBIN TOMCK METOAOB PELIECHUS
MPAKTHYECKUX 3a/1a4, IPUMEHSTh Pa3IMuHbIe METO bl TO3HAHUS

Ilg4 Pemath 3amauym, HAXOIAIIMECS HAa CTHIKE HECKOJIBKUX YUEOHBIX
JUCLIUIIIINH

I35 Vicnionp30BaTh OCHOBHOM QJITOPUTM HCCIIEOBAHUS TPU PEIICHUN CBOUX
y4eOHO-TIO3HABATENbHBIX 3a7a4

Ilgs Vcnonp30BaTh OCHOBHBIE TNPUHIMIIBI MPOEKTHOW JAESITEIbHOCTH NpHU
pEIIeHNH CBOMX Y4YeOHO-TIO3HABATENbHBIX 3a/lad M 3a]a4y, BO3HUKAIOIIUX B
KYJbTYPHOU U COIIMATBHOMN KU3HU

Ilg7; BeicTpauBaTh HMHIMBHIYaJbHYI0 OOpa30BaTENbHYIO TpPaeKTOPHIO,
YUUTBHIBas OTPAHUYEHHS CO CTOPOHBI JAPYTrUX YYAaCTHUKOB U PECYpCHBIC
OTrpaHUYEHUS

113 s MenaTh U yIep:KUBaTh Pa3Hble NO3UIMH B IO3HABATENIBHOMN 1€ATEIBHOCTH

Ilgo TlposiBIsATH CHOCOOHOCTh K  WHHOBAIIMOHHOW, aHAJIUTUYECKOM,
TBOPYECKOH, WHTEIEKTYaIbHOW JIEATENbHOCTH, B TOM 4YHCIE Y4eOHO-
UCCJIEJOBATEIBCKOM U IPOEKTHOU JEATEIILHOCTH

Il310 CaMOCTOSITENBHO IPUMEHSATh IPUOOPETEHHbIE 3HAHHUA M CHOCOOBI
JEUCTBUM MpU PELICHUH Pa3IMYHbIX 3a/ay, MCMOJIb3Ys 3HAHUS OJHOIO WM
HECKOJIbKMX Y4EOHBIX NPEJAMETOB WM MPEeIMETHBIX 0o0jacTeil, B TOM 4HCIE B
y4eOHO-NCCIIeA0BATENBCKON M MTPOSKTHOH IEATETLHOCTH

Ilg1; Brnaners HaBblKaMH — y4eOHO-HCCIEIOBATENbCKOM
JESATEIIBHOCTH, @ IMEHHO:

Ilg11.1 cTAaBUTD LETU WU (hopmyauposams 2unome3y uUccie008anus, ACXOAs
U3 KyJbTYPHOU HOPMBI 1 COOOpa3ysACh C MPeJCTaBICHUAMHU 00 001ieM Oiiare;

Ilg112 oueHUBATh PECypChl, B TOM 4YHCIE W HEMaTepualbHblE (TaKue, Kak
BpeMs1), HeOOXOAUMBIE JIJIsl JOCTHXKEHUSI TOCTABICHHOH 1IETIH;

I3 11 3 TTaHUPOBATH PadOTY;

I3 11 4 OCYIIECTBIISATH OTOOP M MHTEPIIPETANNIO HEOOX0 1Mo HH(POPMAITNH;

II3115 caMOCTOATENIBHO U COBMECTHO C JPYTMMM aBTOpPaMU pa3padaTbIBaTh
CUCTEMY MapaMeTpOB U KPUTEPUEB OLEHKU 3PPEKTUBHOCTU U MPOAYKTUBHOCTH
peai3aliy NPOEKTa WINM UCCIEJOBAHMS HAa Ka)IOM 3Talle peaau3alud U I0
3aBepLICHUH PabOThI;

U TPOEKTHOU

Crpareruu CMBICIIOBOTO YTEHHS, B TOM 4YHCIIE
IIOCTAaHOBKA BOIPOCOB, COCTaBJICHUE IUIAHOB,
CBOIHBIX Tabmui, rpad-cxeM, Te3UpOBAHHE,
KOMMEHTUPOBaHHE

Keiic-meron

MexnpeqMeTHble HUHTETPAaTUBHBIC IOIPYKEHUS
Meron MEHTAJIBHBIX KapT

CMmemanHoe o0ydyeHue, B TOM YHCJIE CMEHa
pabouux 30H

['pynnoBblie ¥ UHAWBUYAJIbHbIE TPOSKTHI
VYyeOHo-Hccae10BaTeNbCKas 1eITeIbHOCTh
Y4eOHO-1103HaBaTeNbHbIE u y4eOHO-
[paKTUYECKHE  3a/Ja4u «CamocTosTenbHOE
npuoOpeTeHue, MepeHoCc U MHTETpalus 3HaHU»,
«KT-KOMIIETEHTHOCTE»,

VYuyebHble  3aJjaHMsA,  BBINOJIHEHUE
Tpedyer MIPUMEHEHUS
YHUBEPCAIbHBIX JEHCTBUN
[TocraHoBKa U pelieHue y4yeOHBIX 337ad, B TOM
YKCJIE TEXHOJIOTHS «TIEPEBEPHYTHINA KJIACCH
[locranoBka u pemnieHne ydeOHBIX 3ajad,
BKJIIOUAIOIAs [IPE/ICTABICHUE HOBBIX IOHATUN U
CII0CO0O0B JIeHiCTBUU B BUIE MOIEIHN
IToaranHoe ¢dbopmupoBaHue
JIEHCTBUN

TexHomnorust opMUpPYIOIIETo OLIEHUBAHUS

KOTOPBIX
JJOTHYCCKHX

YMCTBCHHBIX
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Yuausepcan

MeTtanpeamMeTHble INIAHUPYEMbIe

Tunossble 3a7a4u o popMupoBanno YYJ{

bHbIE pe3yJabTaThl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus

Il3116 cmpykmypupoeamo u ap2ymMeHmuposams pe3yabmamol UCCLe008aHUs
Ha 0CHOBe COOPAHHBIX OAHHDIX,

Ilg117 ucnonvzoeams s1emMenmvl MaAmMeMamuiecko2o MoOenupo8anus npu
peuleHUU Uccied08amenbcKux 3a0ad;

Ilg118  ucnonvzogamv — d1eMeHmMbl  MAMEMAMUYECKO20 — AHAIU3A  O0JA
unmepnpemayuu pe3yibmamos, NoAy4eHHbIX 8 X00e Y4eOHO-UCCIe008aMeNbCKOl
pabomul

I13.11.9 OCYIIECTBIIATH PE3EHTALUIO PE3YJIbTATOB;

Il 1110 aneKBaTHO OLIGHUBATh PUCKH peaM3allii TPOEKTa M IPOBEICHUS
UCCIICIOBAaHUS U MIPEyCMaTPUBATh MyTH MUHUMHU3AIMH YTUX PHCKOB;

Ilg1111 ajeKBaTHO OLIEHUBATH TMOCJEACTBHS pPEATH3aLUU CBOETO MPOEKTa
(M3MeHeHHs, KOTOpBIE OH MOBJICYET B KU3HU JAPYTUX JIOJEH, COOOIIECTB);

Ilg 111> anexBaTHO OLIGHMBATH JallbHEHIEe pPa3BUTHE CBOETO MPOEKTa WU
UCCIICIOBaHMUs, BUJICTh BO3MOXKHBIE BADUAHTHI IPUMEHEHUS PE3yIbTaTOB

I1311.13 6occmanagiueams KOHMEKCMbL U NYMU PA3GUMUSL MO20 UIU UHO2O
8UOA HAYYHOU OeAmMeNbHOCMU, ONpeoesss MeCmo C80e20 UCCIeO08AHUS UTU
npoexkma 6 oouem KyibmypHOM NpOCMpaHcmee;

Ilg11.14 omcaesicusamo u npuHUMAmMb 60 GHUMAHUE MPEHObl U MeEHOeHYUU
PAa3eumus pasiudHblX 6UO08 0esMenIbHOCIU, 8 MOM YUCLEe HAYYHbBIX, Y4UmMbleamy
UX npu NOCMAaHOBKe COOCMBEHHBIX Yelell;

I13.11.15 HaxoOoumu pasnuunvie UCHOYHUKU MAMEPUATLHBIX U HEMAMEePUATbHbIX
pecypcos, npedoCmasisioOuux cpeocmea Oas NpoeedeHUst UCCAe008aHUL U
peanuzayuu nPpoeKmos 8 pasiuidtblx 001acmaAxX 0eameabHOCIU Yel06eKd,

I13.11.16 6cmynams 6 KOMMYHUKAYUIO C 0EPAHCAMENAMU PASTUUHBIX MUNOEG
Pecypcos, moyHo U 00bEKMUBHO NPe3eHmMYsl C80U NPOEKM UL B03MONCHbIE
pe3yIbmamyl UCCIe008aHUS, C Yelblo 0becnedeHUsi NPOOYKMUEHO20
83AUMOBbIC0OHO20 COMPYOHUYECMBA

ITy PaGora ¢ 1151 OcymiecTBIsATh pa3BEepHYTHI HHPOPMALMOHHBIN TTOUCK M CTABUThH HA €ro
nH(OpMar | OCHOBE HOBbIC (Y4COHBIC H [I03HABATENBHBIC) 3a/1a4
eif 115> Kputuuecku OLEHUBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO C PA3HBIX

TO3UIIMIA, PACIIO3HABATh U PUKCUPOBATH MPOTHBOPEUHS B MHPOPMAIIHOHHBIX
HMCTOYHHKAX

115 3 BerxoauTh 3a paMKH y4eOHOTO MPEeAMETa U OCYIIECTBIATh
IIeJICHAITPABIICHHBINM MTOMCK BO3MOXHOCTEH JIJISl IIUPOKOTO TMIePEHOCa CPEICTB
CII0CO000B AEHCTBUS
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Yuausepcan

MeTtanpeamMeTHble INIAHUPYEMbIe

Tunossble 3a7a4u o popMupoBanno YYJ{

bHbIE pe3yabTaThl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus
1154 OcymecTBISATh CAaMOCTOSITENIbHYIO HH(POPMALIMOHHO-TT0O3HABATEIbHYIO
JIeATeTLHOCTh
Iy 5 Bnaaets HaBbIKaMU TIOJYYCHHUSI HEOOXOUMOM HHGOPMAIMK U3 CIIOBapei
pa3HBIX TUIIOB
Ils6 YMETh OPHEHTHPOBATHLCS B PA3JIMYHBIX HCTOYHUKAX HH(OpMAIUN
Iy IIp: Vicnonwp3oBaTh pa3iinyHble MOJIEIbHO-CXEMAaTUYECKUE CpeAcTBa s
Mogenupos | IPESACTABICHNUS CYIIECTBCHHBIX CBSI3¢H M OTHOLICHUM, a TAaKXKe MPOTHBOPCYHIA,
aHpe BBISIBJICHHBIX B MH()OPMAITMOHHBIX UCTOYHHKAX
IT1 UKT- 111 Victionib30Bath cpeacTBa HHQOPMAIIMOHHBIX U KOMMYHHKAITHOHHBIX
kommerentH | TexHonoruii (nanee — UKT) B pemieHur KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OCTh OpraHHU3AIMOHHBIX 33124 C COOJIIOICHIEM TPeOOBaHH SPrOHOMUKH, TEXHUKU

0€30MacHOCTH, THTHEHbI, PeCypcocOepekeHH s, TPABOBBIX H ATHYECKUX HOPM,
HOpPM MH(POPMAITMOHHOM O€30MaCHOCTH

KoMMmyHUKaTHBHBIE YHHBeEPcAIbHbIE YueOHbI€ eliCTBHUS

K12
CotpynHnu
€CTBO

K121 OcymiecTBisTh A€IOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAMH, TaK U
CO B3pOCHBIMH (Kak BHYTpH 0Opa3oBaTeJbHOM OpraHu3aluH, Tak M 3a ee
npezenamMu), NoA0UpaTh MapTHEPOB JJIS JEI0OBOM KOMMYHMKALIMM HCXOMAS W3
CO00pakeHUH pe3yIbTaTUBHOCTH B3aUMOACHCTBYS, @ HE JINYHBIX CUMITATHH

K122 Y4uTBIBaTh MO3ULMH APYIHX YYACTHUKOB AEATEIbHOCTU

K123 HaxomauTh M TpPUBOIUTH KPUTHYECKHE APTYMEHTHl B OTHOIIEHUH
JEUCTBUI U CYKACHUN APYTrOro

K124 CnokoMHO M pPa3syMHO OTHOCHTBCS K KPUTHUYECKHUM 3aMEUaHHsAIM B
OTHOILICHWN COOCTBEHHOTO CYXKACHHUS, paccMaTpuBaTh UX KakKk pPecypc
COOCTBEHHOT'O Pa3BUTHS

K125 Ipu ocyiecTBieHUH rpynmnoBoi paboThl ObITh KaK pyKOBOJUTEIEM, TaK
U YJICHOM KOMaHJbl B Pa3HBIX POJIX (T€HepaTop WAeH, KPUTUK, UCTIOIHUTEb,
BBICTYMNAIOLIUN, KCIIEPT U T.1.)

K126 KoopauHupoBaTb M BBINONHATH PAa0OTy B YCIOBHSX pPEaIbHOTO,
BUPTYaJbHOTO U KOMOMHHPOBAHHOTO B3aNMOJICHCTBUS

K127 Pacno3HaBaTh KOH(IMKTOI€HHblE CHUTyallud M IPeIOTBpalLaTh
KOH(JIMKTBI 10 UX aKTUBHOM (ha3bl, BBICTPAUBATh JEIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHKALUIO, n30€eras TMYHOCTHBIX OLIEHOYHBIX CYKAECHHH

K128 YMeHue npoayKTHBHO OOINAThCS M B3aMMOJCHCTBOBaTH B IPOLIECCE
COBMECTHOH €SI TEIbHOCTH

JleGaThr

Huckyccns

['pynnoBble U UHAUBUAYATbHBIE IPOEKTHI
Keiic-meTon

ITocraHoBKa u pelieHne y4eOHbIX 3a]1a4, B TOM
YKCJIE TEXHOJIOTHS «TIEPEBEPHYTHINA KIIACCH
Cmena pabouux 30H
Y4ebHo-HcCeIe10BaTeNbCKast AEITENbHOCTD
VY4eOHo-1103HaBaTeNbHbIE U YUeOHO-
npakTudeckue 3agaun « KoMMmyHuKams»,
«CoTpyIHUYECTBOY»
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Yuausepcan

MeTtanpeamMeTHble INIAHUPYEMbIe

Tunossble 3a7a4u o popMupoBanno YYJ{

bHBIE pe3yJbTaThl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus
K3 K131 Pa3BepHyTO, JOTMYHO W TOYHO U3JlaraTh CBOIO TOYKY 3pEHHSA C
KoMMyH#MKa | HCIOIB30BaHHEM a/ICKBATHBIX (YCTHBIX U IICHMCHHBIX) SI3bIKOBBIX CPE/CTB
LU

1.3. IIpeameTHbIe INIAHMPYEMbIE pe3yJabTaThl
Yuciia 1 BeJIMYMHBI

Bbll’lyCKHl/lK Hayswumcs.

¢ OIICpUPOBATH IIOHATHEM PAAWAaHHAA MEpa yIJld, BBIIIOJIHATD Hp606paSOBaHI/I$I paHHaHHOﬁ MCEPbI B I'PaAyCHYIO U

I'palyCHOM MEpHI B PaINAHHYIO;

* OIICpHUPOBATH MMOHATHEM KOMIIJICKCHOI'O YUCJid, BBIIIOJIHATDH apI/I(i)MeTI/I‘-IGCKI/IC onepanrn ¢ KOMINVICKCHBIMUA

YHCJIaMHU;

® I/I306pa)I(aTI: KOMIIJICKCHEIC YK CJIa Ha KOMIIICKCHOM IJIOCKOCTH, HAXOAWUTH KOMIIJICKCHYIO KOOPAWHATY YK CJIa.

BblnyCKHMK noxyvyum 603MOANCHOCMb.!

¢ UCIIOJIb30BATh PA3JIMYHBIC MEPBI USMEPCHUA YTJIOB IIPU PCIICHUHN T'COMETPHUICCKUX 3a1al, 4 TaKKC 3a1a4 U3

CMCXKHBIX NJUCHUIIINH,

¢ IPUMCHATH KOMIUICKCHBIC YHCJIA IJId PCIICHUA aJ'IFe6paI/I‘-ICCKI/IX ypaBHeHHfI.

Bripakenus
Buinycknux nayuumes:

® OIICpHUPOBATH MMOHATHAMHU KOPHSA n-u CTCIICHU, CTCIICHU C pallHOHAJIbHBIM IMOKA3aTCJIEM, CTCIICHU C

NEHCTBUTENLHBIM TTOKa3aTesieM, Jorapudma;

¢ IPUMCHATH NOHATHUA KOPHS n-u CTCIICHU, CTCTICHU C pallMOHAJIbHBIM I1OKAa3aTCJICM, CTCTICHU C JI€HCTBUTEIILHBIM

IIOKa3aTecjicM, JIOFapI/I(I)Ma U UX CBOMCTBA B BEIUMCJICHUIX U Ipu pCIICHUU 3a4a4;

¢ BBIIIOJHATH TOXIACCTBCHHBIC Hp606p8.30BaHI/I$I BBIpa)KeHPIIZ, COACPpIKAIINX KOPCHb n-u CTCIICHU, CTCIICHU C

pallnOHAJIBHBIM ITOKA3aTCJIEM, CTCIICHDL C JIeNCTBUTEIIBHBIM I1OKa3aTeCjieM, norapn(bM;

* OIIEPUPOBATH MOHATUSAMH KOCUHYC, CHHYC, TAHT'€HC, KOTAHTE€HC YIJIa TOBOPOTA, apKKOCHUHYC, ApKCUHYC,
apKTaHTe€HC ¥ apKKOTaHTeHC;
* BBINIOJIHATH TOXKAECTBEHHBIE MMPe0o0pa3oBaHus TPUTOHOMETPUUECKUX BbIPAKEHUH.
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Buinycknux nonyuum 6o3mosrcHocms:
* BBINIOJIHATH MHOTOIIIATOBbIE MPE0OPa30BaHMsI BBIPAKEHUH, IPUMEHSA IIMPOKUN HAOOp CrIOCOOOB U MPUEMOB;
* IPUMEHSTH TOXKJIECTBEHHbIE IPEOOPA30BaAHNUS BHIPAXKCHUH JJI PEIICHUS 3a/1a4 U3 Pa3Iu4YHbIX pa3/iesioB Kypca.

YpaBHeHUs M HEpaBEHCTBA

Buinycknux nayyumcs.

* pelaTh uppalroHalbHble, TPUTOHOMETPUUECKHUE, TOKa3aTeIbHbIE U JIOrapu(pMUUYECKe ypaBHEHUS, HEPAaBEHCTBA
U UX CUCTEMBI;

* pewarh anreOpanyeckue ypaBHEHHsI HA MHO)KECTBE KOMIUIEKCHBIX YHCEIT;

* IOHUMATh YpPaBHEHHE KaK BAKHEHUIIYI0 MaTEMaTUUYECKYIO MOJEIb JUUIsl OIIMCAHUS M U3Y4EHUS] pa3HOOOpa3HbIX
pealIbHbIX CUTYallul, pelaTh TEKCTOBBIE 3a/1a4M aare0OpanyeckuM METOJI0M;

* IPUMEHSATH rpaduyecKue MpeACTaBICHHUS IS HCCIIEJOBAHUS YPaBHEHUH.

Buinycknux nonyuum 603moxicHOCMb.!

* OBJIAZIETh IPUEMAMU PELICHUs YPABHEHNU, HEPABEHCTB M CUCTEM YPaBHEHHI; IPUMEHATH allapar ypaBHEHUN
JUIsl PELIeHUs] Pa3HOOOPAa3HBIX 33/1a4 U3 MaTEMAaTUKU, CMEXHBIX MTPEIMETOB, IPAKTHKH;

* IPUMEHATH rpaduyeckrue NpeACcTaBICHUs A UCCIIEJOBAHUS YPaBHEHU N, HEPABEHCTB, CUCTEM ypaBHEHHUH,
coJiepaKallMX IapaMeTphl.

DOyHKIUH

Buinycknux nayuumcs:

* IOHUMATh U UCIOJIb30BaTh (YHKIIMOHAJIbHBIE OHSATHUS, SA3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUECHHUS);
* BBINIOJIHATH OCTPOEHUE TPapuKOB QYHKIUI C MOMOIIBIO0 FEOMETPUUECKUX MpeoOpa3oBaHUil;

¢ BBIIOJHATD ITOCTPOCHUC Fpa(I)I/IKOB BUIa Yy = X" , CTCIICHHBIX, TPUTOHOMETPHUUCCKHUX, O6paTHBIX

TPUTOHOMETPHYECKHX, MIOKA3aTENbHBIX U JIOTapUPMUUECKUX (QYHKIUI;

* Mccle10BaTh CBOMCTBA (DYHKIMIA;

¢ IOHUMAaThb (i)YHKI_H/IIO KakK Ba)I(HefIHIYIO MAaTEMAaTUYCCKYIO MOACIIb JJIA OITMCAaHUA ITPOUCCCOB U SIBIICHUH
OKPY’KaIOIIEero MUPA, MPUMEHATh (PYHKITMOHATBHBINA S3BIK JJISI OMMCAHUS U UCCIEAOBAHUS 3aBUCUMOCTEN MEXTY
(bU3NYEeCKUMHU BETUUUHAMH.

Buinycknux noayuum 603moocHocmy:

¢ IPOBOAUTD UCCICAOBAHNA, CBA3AHHBIC C U3YYCHHUCM CBOMCTB (1)YHKLII/II\/'I, B TOM 4YHCJIC C UCIIOJIb30BAHUECM
KOMIIBIOTEPA;
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* HCIIOJIb30BaTh (DYHKIIMOHANLHBIE MTPEICTABICHUS U CBOMCTBA (DYHKIIUI JUIsl pelIeHUs 3a/1a4 U3 Pa3IuYHbIX
pa3aenoB Kypca MaTeMaTHKU.

DJIeMEeHTbl MATEMAaTHYeCKOI0 aHAIU3a

Buinycknux nayuumcs:

* IPUMEHSTH TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHYIO C MMOHATUSMH TpEJIei, IPOU3BOIHAS, IEPBOOOpa3HAs U
UHTETrpa;

* HAXOAUTH nepenen QyHKIHH;

* pelaTh HepPaBEHCTBA METOIOM HHTEPBAJIOB;

* BBIUMCIIATH IPOU3BOJHYIO U IEPBOOOPa3HYIO QYHKIINH;

* UCTIOJIH30BAThH MPOU3BOIHYIO JJISl HCCIIEOBAHUS M TOCTPOCHUS rPaUKOB PYHKIUH;

* [IOHUMATh F€OMETPUYECKUI CMBICII IIPOU3BOJHON U ONIPENEIEHHOTO UHTETPaa;

* HAXO/UTH BTOPYIO IIPOU3BOJHYIO, IOHUMATh €€ TEOMETPHUUECKUH B (PU3UIECKUIA CMBICIT;

* BBIYUCIIATH ONPEIeIEHHBIN HHTETPAIT;

* BBIUMCIIATH HEONPEACIEHHbIN HHTETpal.

Buvinycknux nonyuum 603modcnocms:

* c(hopMHUPOBATh MPEJCTABICHUE O IPUMEHEHUH T€OMETPUUYECKOTO CMBICIIa IPOM3BOIHON U MHTETpasia B Kypce
MaTEeMaTHKH, B CMEXHBIX JIUCIUILINHAX;

* copMHUPOBATh U YIITyOUTH 3HAHUS 00 UHTErpale.

JJieMeHTbl KOMOMHATOPUKH, BEPOSITHOCTH M CTATUCTUKH

Buinycknux nayuumes:

* pemath KOMOMHATOPHBIE 33/1a4U Ha HaXO0KJEHHE KOJIMYeCcTBa O0BEKTOB MM KOMOMHALINI;

* puMeHATh popmy 6uHOMa HproTOHA /U1 IpeoOpa30BaHus BBIPAKEHUIA;

* MCII0JIB30BATh METOJI MAaTEMATUUECKON MHIYKIIUH JJIs 10KA3aTeIbCTBA TEOPEM U PELIEHUS 3a1a4;
* UCIOJIB30BAThH CIIOCOOBI MPEACTABICHUS M aHAIN3a CTATUCTUYECKUX JAHHBIX;

* BBIMOJIHATH OTEPAIIUH HaJ COOBITUSMHU U BEPOSTHOCTSIMH.

Buinycknux nonyuum 6ozmodrcHocms.:

* HayYUThCS CHEIHATBHBIM PUEMaM pelIeHnss KOMOMHATOPHBIX 33/1a4;

* XapaKTepU30BaTh MPOIIECCHI U SABJICHUS, UMEIOIINE BEPOITHOCTHBIN XapaKTep.
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I'eomeTrpus

Buinycknuk nayuumcs:

* OIIEPUPOBATH NOHATHUSIMHU: TOUYKA, NMPSIMAas, IJIOCKOCTh B MPOCTPAHCTBE, MaPaUICIbHOCTh U NEPICHANKYISPHOCTh  MPSIMBIX
U TUIOCKOCTEH;

* pacro3HaBaTh OCHOBHBIC BUJIbl MHOTOI'PAHHUKOB (MpU3Ma, MUpaMKIa, MPSIMOYTOJIbHBIN Mapaijiesenue, Kyo);

* U300paKkaTh TEOMETPpUUECKUE (PUTYPBI C TOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB;

* U3BJICKaTh HUH(POPMAITUIO O TPOCTPAHCTBEHHBIX TCOMETPUUECKUX (DUTYpaX, MPECTABIICHHYIO Ha YepTeKax;

» npuMeHATh TeopeMy Iludaropa npu BEIYUCICHUN SJIEMEHTOB CTEPEOMETPUUCCKUX (DUTYD;

* HAXOJIUTh 00BEMBI M TUTOIIAIN TTOBEPXHOCTEN MPOCTEHIITMX MHOTOIPAaHHUKOB C IPUMEHEHHEM (hOPMYIL;

* pacro3HaBaTh Teja BpallleHUs: KOHYC, HWIUHIP, chepy U 1miap;

* BRIUUCIISITH OOBEMBI U TIOMIAJAN TOBEPXHOCTEW MPOCTEUIINX MHOTOTPAHHUKOB U TEJ BPAIIEHHUSI C TOMOIIBIO (hOPMYIL.

* ONIEPUPOBATH MOHATUEM JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE;

* HAXOJIUTh KOOPJAMHATHI BEPIIMH Ky0a U MPSMOYTOJIBHOTO Mapajuiejenuneaa

* 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEUYECTBEHHOM U BCEMUPHOUN UCTOPHEN;

* IOHUMATh POJIb MaTEMATUKH B pa3BuTun Poccum.

B nosceonesnoii ocusnu u npu uzyuenuu opyeux npeomemos:

* COOTHOCHUTbH a0CTPAKTHbIE T€OMETPUUECKHE MOHATHS U (PAKTHI C peaibHBIMU )KU3HEHHBIMU OOBEKTaMH U CUTYaLUSIMU;

* MCII0JIb30BATh CBOICTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (QUTYD ISl pELIeHUs 3a/1a4 MPAKTUYECKOTO COACPKaHMUS;

* COOTHOCHTb IIJIOLIA/IM OBEPXHOCTEHN TeJl OJUHAKOBOM (POPMBI pa3InYHOIO pa3Mepa;

* OLIEHUBaTh (HOpPMY MPABUIBHOIO MHOTOTPAaHHHKA IOCJIE CIIUJIOB, CPE30B U T. M. (OMpeAeNsaTh KOJIMUECTBO BEPILIUH, pedep U
IPaHEN MOTYyYEHHBIX MHOTOIPAHHHUKOB).

BuvinyckHuk noayuum 603MOACHOCMb HAYYUNCAL:

* IPUMEHATD JIJISl pEIICHU 3a/1a4 TeoOMeTprudeckre (DaKkThl, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopMme;

* pemiaTh 337a4i Ha HaXO0KJI€HWE TEOMETPUUYECKUX BEIUYMH 10 00pa3liaM Wiv alropuTMam;

* enaTh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB OOBEMHBIX (PUTYpP, B TOM YKCIIE PUCOBAThH BHUJl CBEPXY, COOKY, CTPOUTh
CEYEHHUS] MHOTOTPaHHUKOB;

* U3BJIEKaTh, UHTEPIPETUPOBATH M NPEOOPa30BBIBATh MH(OPMAIIMIO O T'€OMETPUYECKUX (UTypax, MPE/ICTABICHHYIO Ha
YEepTEkKaX;

* IPUMEHITH T€OMETPUUECKHe (PaKTHI AJIs pEelIeHUs 3aa4, B TOM YHCIIe, MPEANOoIaralouX HeCKOJIbKO IaroB PeleHus;

* OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE;
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* opMypoBaTH CBOMCTBA U TIPU3HAKHU QUTYD;

* IOKa3bIBaTh TCOMETPUUCCKUE YTBEPIKICHUS;

* 33/1aBaTh TUIOCKOCTh YPaBHEHUEM B JCKAPTOBOM CHUCTEME KOOPAMHAT;

* BJIAJICTh CTAHAAPTHOMN KiIaccu(HKaIiel IPOCTPaHCTBEHHBIX GUTYp (MUpaMUIbI, TPU3MBI, TTapaIICIICIIHITC I )

* HCIIOJIh30BaTh CBOMCTBA I'€OMETPUYCCKUX (UTYp IS PEIICHHS 3a7a4 MPaKTHYECKOrO0 XapakTepa M 3ajJad U3 JIPYrux
o0OJ1acTel 3HaHUM

* 33/1aBaTh IUIOCKOCTh YPaBHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

* pelaTh NPOCTEUINE 3aa4l BBEJICHUEM BEKTOPHOTO Oa3uca.



