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Paszngeua 1. [losicHuTebHAA 3aIUCKA

Pabouast mporpamma no Marematuke it 10 - 11 knaccoB (0a30BbIii ypOBEHB) COCTaBJIEHA Ha OCHOBE:

- OyHITaMEHTATIBHOTO sA/pa CoJlepKaHus o01ero oOpa3oBaHus;

- ®enepanbHOrO TOCYAApCTBEHHOTO 00pa3oBaTENbHOIO CTaHAapTa CpeaHero odmiero oOpa3oBaHus ¢ ydyeroM KoOHIENIMM MaTeMaTHYecKOro
o0Opa3oBaHMS;

- [IpumepHOIt OCHOBHOI 00pa30BaTEILHOM MPOrpaMMBbl CpeIHEro (TIOJTHOr0) O0IIEro 00pa30BaHuUS;

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

[Iporpamma paccuurtana Ha 175 yueOHbix 9acoB B 10 kimacce (5 yacoB B Henenro: 3 4acoB — anreOpa v Hadalla MaTeMaTHYECKOTO aHaliu3a u 2
yaca — reometpusi) 1 170 gaca B 11 kiacce (5 yacoB B Hezemnto: 3 yacoB — ajredpa U Hayajla MaTeMaTUYecKoro aHaiausa u 2 yaca — reomerpust). s
oboyuyenns B 10 — 11 kmaccax BeiOpana coneprkarenbHast auaus A.l. Mepsinska. JJaHHOE KOJTMYECTBO 4YaCOB COOTBETCTBYET BTOPOMY BapHaHTY
aBTOPCKOM MPOTrPaMMBI.

B mporpamme Taxke ydUTBHIBAIOTCS TOMUHUPYIOIIKE HIeH 1 ojoxeHus [IporpaMMel pa3BuTus 1 OPMHPOBAHUST YHUBEPCATBHBIX YUE€OHBIX
AelcTBUl U1l cpeiHero oouiero o0pa3oBaHusi, KOTOpble 00ecreunBaoT GOPMUPOBAHUE POCCUNCKOM IpaXIaHCKOW UAEHTHYHOCTH,
KOMMYHHUKATHBHBIX Ka4€CTB JIMYHOCTH, U CIIOCOOCTBYIOT (DOPMUPOBAHHIO KIIFOUEBOW KOMITETEHIIMA —YyMEHUS YIUTHCS.

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

* MOCTPOEHHNE 00Pa30BATEIBLHOTO MPOIecca C YIETOM WHANBHYAIbHBIX, BO3PACTHBIX, ICUXOJIOTUIECKUX, (PU3NOIOTHIECKUX OCOOCHHOCTEH H

3/I0pOBbsI 00YUaIOLINXCS;

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

* (hopMupoBaHNe aKTUBHON y4yeOHO-T03HABATEIBHOMN J1eATEILHOCTH 00YyJatoLINXCS;

* (popMupoBaHHE MO3UTHBHOTO OTHOIICHUS K MIO3HAHHUIO HAYYHON KapTUHBI MHPA;

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

* IOCTPOCHHE PAa3BUBAIOIICH 00Pa30BATEIHLHON Cpebl 00yUEHUSI.

N3yueHue nmpeamera HalpaBJIeHO Ha IOCTUKEHUE CIIEAYIOIINX HeJlei:

* CHCTEMHOE U OCO3HAHHOE YCBOCHHE KypcCa;

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

Y CHHTE3, KIIACCH(HUKAINIO U CHCTEMATH3aINI0, a0CTparnpoBaHUe U aHAJIOTHIO;

* pa3BUTHE HHTEpeca 00yUarOIIMUXCsl K U3YUYEHHUIO Kypca;

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

* IPHOOPETEHNE ONBITA OCYIIECTBICHUS y4eOHO-NCCIIE0BATENLCKOM, MPOSKTHON 1 MH(POPMALIMOHHO-TI03HABATEIBHOMN J1eSTENbHOCTH;

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

npodeccuu.

JlaHHas nmporpaMma npeaycMaTpuBaeT U3ydeHue peaMera Ha 6a30BOM ypOBHe.

[Iporpamma peanusyeT aBTOpPCKHE UIEU pa3BUBAIOLIET0 00yUeHHs anredpe u HayajlaM MaTeMaTHUYeCKOro aHaJIN3a U TeOMETPUH, KOTOPOe
JOCTUraeTcs 0COOEHHOCTSIMH U3JI0’KEHHs TEOPETUYECKOT0 MaTepraa u CUCTEMON YIPaXXHEHNH Ha CpaBHEHUE, aHAIIU3, BBIIECICHHUE TTIaBHOTO,
YCTaHOBJICHHE CBS3EH, KIIacCU(PHKAIHIO, 0000IIeHNE U CUCTEMATH3AIHIO.
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O0mast xapakTepucTHKa Kypca

Conepkanre Kypca anreOpbl M Hadajl MareMarhueckoro aHaimza B 10—I11 kimaccax mpeicTaBieHO B BUAE CIEIYIOUIUX COJIEPKATEIIbHBIX
paznenoB: «HUucna u BenuuuHbl», «BbipaskeHus», «YpaBHEHUS U HEPABEHCTBA», «DYHKIINNY, «DJIEMEHThl MaTEMaTHUYECKOIr0 aHAINu3a», «BeposTHOCTh
U cTatuctuka. Pabora ¢ nanHbIMIY, «ANreOpa U Hadajaa MaTeMaTHYeCKOrO aHAIN3a B HICTOPUUYECKOM Pa3BUTHI.

B pasnmene «YUmcna ¥ BeJMYHHBD» pacIIUpsieTcs] TMOHATHE 4YHCIA, KOTOPOE CHYKUT (YHIAaMEHTOM THOKOrO M MOIIHOIO amnmnapara,
WCIIONIB3YEMOTO B PEIICHMM MaTEMaTUYECKUX 3a/lad M B PEIICHUHM 33Ja4 CMEXHBIX AUCHUIUIMH. Marepuan AaHHOro pasjefia 3aBeplIiacT
COJIEP>KaTENIbHYIO JIMHUIO IIKOJIBHOTO Kypca MaTeMaTUKu «Yucina U BeTUYUHbBDY.

OcoOeHHOCTRIO pa3ziena «BbIpaikeHus» sSBISETCS TO, YTO MaTepUAT U3ydaeTcsl B pa3HbIX TeMax Kypca: «[lokazaTenbHas u orapupMudeckas
bynakuny, «Tpuronomerpuueckue GyHkiumy, «Crenennas ¢yHkus». [lpu uzydenuu storo pasnena Gopmupyercs mpeacTaBiIeHHe O MPUKIAIHOM
3HAYCHUU MATCMATUKH, O ICPBOHAYAJIBHBIX ITPUHIMUIIAX BEIUMCJINTENBHON MaTeMaTuku. B 3ala4i HM3Y4YCHHUA pasacia BXOAWUT Pa3BUTUC YMCHHA
peliaTh 3aa4y paloHaTbHBIMU METOJaMH, BHOCUTh HEOOXOAMMBIE KOPPEKTUBBI B X0JI€ PELICHHUS 3a/1a4H.

Oco0eHHOCThIO pa3zienia «YpaBHEeHHs] M HEPABEHCTBA) SBISIETCA TO, YTO MaTepHasl M3y4aeTcs B pa3HbIX Temax Kypca: «llokazarenpHas u
norapudmuueckas QyHkun», «Tpuronomerpuueckue QyHkuuny», «Crenennas QyHkuus». Marepuan JaHHOTO pa3jieia HOCUT MPUKIAIHON XapaKkTep
U YYUTBIBACT B3aMMOCBA3b CHCTCMbI HAY4YHBIX 3HaHUUA | MCTOJa IO3HAHUA — MATCMATHYCCKOI'0 MOACIUPOBAHUA, HNPCACTABIACT HIMPOKUC
BO3MOXXHOCTH JJISl Pa3BUTHs aJTOPUTMHUYECKOTO MBIIUICHUS, OOECIEUYUBACT OMBIT MPOJYKTHUBHOW JEATENBHOCTH JUIS Pa3BUTUS MOTHBALIUU K
00yUYEHUIO U MHTEIUICKTA.

Paznen «®yHKmMuW» pacmmpseT Kpyr SJIeMEHTapHbIX (YHKIUN, M3YyYEHHBIX B Kypce anreOpsl 7—9 KiaccoB, a TakKe METOAOB HUX
uccnenoBanus. Llenpro n3ydueHus JaHHOTO paszfena sBiseTcs (GOPMUPOBAHUE YMEHHUSI COOTHOCUTh PEaIbHBIE 3aBUCUMOCTH U3 OKPY’KaIOIIEH KU3HU U
3 CMEXHBIX JUCHUIUIMH C 3JIEMEHTAPHBIMU (PYHKIIUSMU, UCIOIB30BaTh (DYHKIIMOHATbHBIE MPEACTAaBICHUS Ui petieHus 3agad. COOTBETCTBYIOIMIUN
MaTrepuanl CIoCOOCTBYET PAa3BUTHIO CAMOCTOSATEIBHOCTH B OpTraHU3AIlMM W MPOBEIECHUU HCCIICOBAaHUN, BOOOPAKEHUSI U TBOPUYECKUX CIIOCOOHOCTEN
yUaIIXCs.

Marepuan pazzaena «JJaeMeHTbl MATEMATHYECKOT0 AHAJIN3ay, BKIIOYArONnil B ce0st TeMbl «[IponsBoanas u e€ mpumeHenue» u «MHterpan u
€ro mpuMeHeHue», GopMHUpYyeT MPEeACTaBICHUS 00 OOIIMX HIESX M METoJaX MaTeMaTHuecKoro aHamusa. llems u3ydeHus pasgena — MNpPUMEHEHHE
ammapara MaTeMaTH4YeCKOTO aHaiu3a ISl pelIeHUsT MaTeMaTHYeCKMX U TPAKTUYECKUX 3a7]ad, a TakkKe JUIsl JI0Ka3aTelbCTBAa psifia TEOpPEM
MaTeMaTUYeCKOro aHajin3a U T€OMETPHH.

Conepkanne paznena «BeposiTHOCTh U cTaTUCTHKA. PadoTa ¢ JaHHBIMMY PACKPBIBACT MPUKIIATHOE U MPAKTHIECKOE 3HAYEHNE MAaTEeMaTHKH
B COBpPEMEHHOM Mupe. Marepuan HaHHOTO paszfesia CHocoOCTBYeT (HOPMHUPOBAHHIO YMEHHUS BOCIPUHUMATh, MPEACTABISATh W KPUTHUECKH
aHAJIM3UPOBATh MHPOPMAIIHIO, IPEACTABIEHHYIO B PAa3IUYHbIX (POpMax, TOHUMAHUIO BEPOSATHOCTHOIO XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anaredpa m Hauyajla MaTeMATHYeCKOr0 aHAJIM3a B HCTOPUYECKOM Pa3BUTHH» TO3BOJSIET CHOPMHUPOBATH MPEICTABICHUE O
KYJIbBTYPHBIX W HCTOPHUYCCKUX (baKTOan CTAHOBJICHUS MATCMATHKHM KaK HAYKHM, O HOCHHOCTH MAaTCMATHUYCCKHX 3HaHUHA U UX NPpUMCHCHUN B
COBPEMEHHOM MHPE, O CBSI3M HAYYHOT'O 3HAHUSI U IEHHOCTHBIX YCTaHOBOK.

Conepxxanne kypca reomerpum B 10-11 kmaccax mpencTtaBieHO B BHUJIE CIEIYIOIIMX COJAEPKATENbHBIX pa3nenoB: «llapamnenbHOCTh B
poCTpaHcTBey», «lleprneHauKyIIpHOCTh B MPOCTPAHCTBEY», «MHOTOTpaHHUKNY», «KOOpIHWHATBI W BEKTOPHI B MpOCTpaHCcTBe», «Tema BpaiieHUs»,
«O06béMmsbI Tem. [Tmomane cheprb», «I'eoMeTpusi B UCTOPHIECKOM Pa3BUTHI.



B paznene «IlapasieJbHOCTh B MPOCTPAHCTBE» BBOJIUTCS MOHSATUE MAPAIIICTBHOCTH MPSIMON M TUIOCKOCTH, 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 HEOOXOJMMbIe KOPPEKTUBHI B X0/I€ PEILICHUS 3aauu.

Ocobennoctpio pazaena «MHOTOrpaHHUKW» SIBISIETCA TO, YTO MaTepHall JAHHOTO pa3jesia HOCUT MPUKIAJAHOM XapaKTep M YUYUTHIBACT
B3aMMOCBS3b CHUCTEMbl HAYYHBIX 3HAHUH U METO/JA MO3HAHUS — MAaTEMaTH4YECKOrO0 MOJCIUPOBAHMS, 00JalaeT HMIMPOKUMHU BO3MOMKHOCTAMHU JUIS
Pa3BUTHA AJITOPUTMHUYCCKOI'O MBILIJICHHA, o0ecrieunBaeT OMIBIT HpOIIyKTHBHOI;'I ACATCIIbHOCTH, 06GCH6‘-II/IBaIOH_II/If/'I Pa3sBUTHC MOTHBAUH o6yquH51 n
MHTEJJIEKTA.

Paznen «KoopanHaThl U BeKTOPbI B MPOCTPAHCTBE» PACHIUPSICT MOHSITH, H3YYEHHbIE B KypCce reOMEeTpUH 7—9 KJIaccoB, a TaKXKe METOJIOB UX
uccnenoanus. Llenpro n3ydeHus: JaHHOTO pasjena sBiseTcss (GOpMHUpPOBAaHUE YMEHHSI MPUMEHSTh KOOPAMHATHBIM METOJ JUIsl PEIICHUs Pa3TUYHbIX
F€OMETPUUYECKHX 3a/1a4.

Marepuan pazgena «Tesa BpameHHs)» CHOCOOCTBYET pPa3BUTHUIO CAMOCTOSATEIBHOCTH B OpraHM3allMM U TPOBEICHHH HCCIIEIOBAHUIA,
BOOOpaKEHUS U TBOPUECCKUX CIIOCOOHOCTEH yJamuxcsl.

Marepuan pazaena «O0bémbl Tes. [Lnomans cepbd» GopMupyeT npeactaBieHust 00 00IUX HAESIX U METO/IaX MaTeMaTHYECKOTO aHAIHu3a U
reoMCTpHHU. HCJ’IB HU3YyUCHUA pa3aciia — IPUMCHCHHUC MATEMATUYCCKOTI'O almapara Jjid peIICHUA MAaTCMATHYCCKUX U IMTPAKTUUCCKHUX 3a4a4, a TaKKC JIA
JI0Ka3aTeNIbCTBA Psijia TEOPEM.

Paznen «I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH» TMO3BOJISIET CHOPMHUPOBATH MPEJCTABICHUE O KYJIBTYPHBIX M MCTOPUYECKHX (PakTopax
CTAaHOBJICHUS] MAaTEMAaTUKU KAaK HAyKH, O [IEHHOCTH MaTEeMaTUYECKUX 3HAHUM M MX NMPUMEHEHUH B COBPEMEHHOM MHPE, O CBSI3U HAy4YHOI'O 3HAHUS U
HECHHOCTHBIX YCTAHOBOK.

Pasnen 2. Conepxxanue y4eOHOro nmpeamera

AJire0pa ¥ HaYaJIa aHAJIM3A



[ToBTOpenue. Pemenue 3a1a4 ¢ UCNIOIB30BaHUEM CBOMCTB YHCENI U CUCTEM CUUCIICHUS, IETMMOCTH, AOJIEW U 4acTel, MPOLIEHTOB, MOIYJIEN YHCEIL.
Pemenne 3amay ¢ HCMOIB30BAHMEM CBOWMCTB CTEIIEHEHM M KOpHEH, MHOTOWICHOB, NPeoOpa3oBaHWK MHOTOYIECHOB M JIPOOHO-PAIIMOHATBHBIX
BBIPAKCHUM.

Pemienue 3aiay ¢ UCMOJb30BAHUEM I'PATYyCHOM MEPHI yriia. Mo1yiib 4ucia U €ro CBOMCTBA.

Pemenue 3a1a4 Ha ABM)KEHUE U COBMECTHYIO PabOTy ¢ TOMOIIBIO JTMHEWHBIX U KBAJAPATHBIX YPaBHEHUH U X cUCTeM. PelmeHue 3a1a4d ¢ MOMOIIBIO
YUCJIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C MPUMEHEHUEM HM300paKCHUSI YHCIOBBIX IPOMEKYTKOB. Pewtenue npakmuko-
OPUEHMUPOBAHHBIX 3A0AY HA NOGMOPEHUE C YUEMOM 0COOEHHOCMU Pe2UOHd, 6KNA0aA RPOMBIUIEHHOCHU PE2UOHA 8 IKOHOMUKY CHIDAHDL.

Pemenue 3amad ¢ MCMoOab30BaHUEM YHCIOBBIX (QYHKIMA M uX TpadukoB. Vcmoib30BaHWE CBOWCTB M IpadMKOB JIMHEHHBIX W KBaJIpPaTHYHBIX

¢byHKIMH, 0OpaTHON MPOMOPUHUOHATBHOCTH U PyHKIMH Y = \/; . I'padmueckoe pernienne ypaBHEHU U HepaBeHCTB. Pewams npakmuueckue 3adayu,

cooepricawjue OAHHbIE PEUOHA, CMPAHbL C UCHOb306AHUEM ZPAPUKOE (PYHKUUI, UYUCTO06bIX MHOMNCECME HA KOOPOUHAMHOU NPAMOU U Ha
KOOpOUHAMHOIL NIOCKOCHUL.

TpuroHomerpudeckas OKPYXHOCTb, paoduannasi mepa yena. CHUHYC, KOCHUHYC, TAaHICHC, KOMAH2eHC TPOW3BOJIbHOTO yria. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKICCTBO M CIICICTBUS W3 HEro. 3Ha4eHHUs TpuroHomerpudeckux ¢ynknuid mns yrimo 0°, 30°, 45°, 60°, 90°, 180°, 270°.

T T T
(0, E Zg — pan). Dopmynvl CLONCEHUS MPULOHOMEMPUYECKUX PYHKYUL, POPMYIbl npusederuUs, opmyivl 080LUHO20 APyMeHmA.

Hynu gyHKIMM, MpOMEXYTKH 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HanbGonbiee n HauMeHblIee 3HaueHue GpyHkiuu. Ilepuoauueckue GpyHKIUM.
YeTtHOCTh U HEUETHOCTH QYHKIUN. ClodtcHble DYHKYUU.

Tpuronomerpudeckue Gpynkuuu Y =C0SX, Yy =SINX, Y =1gX. @yuxyus y =ctgx . CBoiicTBa U rpadMKU TPUTOHOMETPUYECKHX (YHKIIUIA.

ApPKKOCHUHYC, AapKCHHYC, AapKTaHTeHC uucia. Apxkkomaneenc yucna. Ilpocreiinne TpUrOHOMETpUYECKHWE ypaBHeHMs. Pemienue
TPUTOHOMETPUUECKUX YPaBHEHUH.

Obpamusie mpuconomempuyeckue Qynkyuu, ux ceoticmea u epaguxu. Pewenue npocmetiwiux mpuconomempudeckux nepasercms. I'paghuxu
npocmenuux nepuooutecKux npoueccos 6 dU0102ul, IKOHOMUKeE, My3bliKe, paduocéasu u op. (amnaumyoa, nepuod u m.n.) 6 Ycioeusax c60ezo
20pooda, pecuona, Cmpansl.

Crenenb ¢ AeWCTBUTENBHBIM TIOKa3aTeIeM, CBOMCTBa cTeneHu. [Ipocreiire noka3zaTenpHble ypaBHEHUs U HepaBeHCTBa. [lokaszarenbHas GyHKIMsA
u ee cBoiicTBa U rpaduk. Pewenue 3a0au ¢ ucnonv3oganuem ceoiicme GyHKyuii 6 KOHmeKcme KOHKPEemHoll RPAKMU4ecKoil CUmyayuu 6 yciaoeuax
C60€20 pecuona, 20pooa, CmpaHbl.

Jlorapudm uucna, cBorictBa jorapudpma. Jlecatuunsni jgorapubm. Yucro e. Hamypanvhoiii noeapugm. IlpeodbpazoBanue orapu@mMuIecKux
BbIpakeHuil. Jlorapupmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapudmudeckas GyHKIMS U ee CBOMCTBA U rpaduk.

Crenennas ¢GyHKIUS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.

Memoo unmepsanog 01 peulenus HepaseHcma.

IIpeobpazosanus epaguxos ynxkyuil: cosue 60016 KOOPOUHAMHBIX OCeU, PACMANCEHUe U cocamue, Ompaxcenue OmHOCUMeNbHO KOOPOUHAMHbIX
oceil. I paghuueckue memoowl pewienus ypasHeHul u HepageHcms. Peuwienue ypasHeHull u HepageHcms, cO0epHCauUx nepemeHHyI0 no0 3HAKOM MOOYIIA.

Cucmemvl nOKA3aMeNbHBIX, 102aPUDMUYECKUX U UPPAYUOHATLHBIX YpasHeHul. Cucmembsl NOKA3ameNbHbIX, 102aPUPMULECKUX HePaABEeHCMS.

Pewenue 3a0au na cocmaenenue ypasHeHuil, HePAGEHCME UIU UX CUCIEM, ORUCHIEAIOWUX PEATIbHYI0 CUMYAUUI0 UL RPUKIAOHYIO 3a40ady 6

yciioeuiax ceoeco pecuona, zopoda, CMPpAaHbl, AHAJIU3 NOJIYUEHHbBIX PE3Y/IbMamaoe.
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Bzaumno oopamuvie pynkyuu. I pagpuxu 63aumno oopamuvix yHKYuil.

Vpaenenus, cucmemul ypagrenuti ¢ napamempom.

[IpousBonnas gynkiuu B Touke. Kacarenpnas k rpaduky ¢yHkumu. ['eomerpuueckuil u (GU3MUECKUl cMBICT Tpou3BogHOW. [Ipom3BojaHbIe
aneMeHTapHbIX GYHKUUNA. [Ipasuna oughghepenyuposanusi.

Pewenue npuknadnvlix 3adau no oOuonocuu, @GuU3UKU, XUMUU, IKOHOMUKU U OpY2UX NPEOMEMO6, CEA3AHHBLIX C UCC1e008aAHUEM
XapaKkmepucmuk nPouecco8 8 Ycio8UAX c60e20 pPezuoHd, 20p00d, CHpAaHbL.

Bmopas npoussoonas, ee ceomempuyeckuil u QuauyecKuli CMoiCi.

[TonsTne O HempepbIBHBIX (QyHKIUAX. Todyku sKkcTpemyma (MakcuMymMa W MHHHMYyMa). MccnemoBaHue aieMeHTAapHBIX (DYHKIMH HAa TOYKH
JKCTpeMyMa, HauOoJblllee M HAMMEHBIIEEe 3HAYCHHE C TMOMOILNBI0 NMPOU3BOAHOH. [locmpoenue epagukoe yHKyuii ¢ nOMOWBIO NPOU3BOOHDIX.
Ipumenenue npousBo0OHOU NPuU peuteHuu 3a0au.

[TepBooOpasuas. Ilepsoobpasnvie snemenmaphuvix Gpyukyul. Ilnowaos kpusorunetnou mpaneyuu. Popmyna Hoiomona-Jletionuya. Onpedenennulil
unmezpan. Bovluucnenue niowaoetl niockux gueyp u 06vemos men 8paweHusi ¢ NOMOwbIo Unmezpad.

I'eomeTpusn

[ToBropenue. Pemenne 3agau ¢ npuMEHEHHEM CBOWCTB (UTYp Ha IUIOCKOCTH. Pewienue 3a0au npakmuueckozo xapaxKmepa Ha nogmopeHue 6
YCIOBUAX CB0€20 PEUOHA, 20p00a, CMPAHbL U 340aY U3 CMENCHBIX OUCUUNIUH HA 6bIYUCTIEHUE U 00KA3AMENIbCME0 C UCNOb306AHUEM CEOUICHE
2eomempuueckux uzyp.

3amauM Ha J10Ka3aTelIbCTBO M IIOCTPOEHUE KOHTpIpUMEpoB. Mcnonp3oBaHME B 3ajadax NPOCTEHIIMX JIOTMYECKHMX IpaBwil. Penienue 3amad c
HCIOJIb30BAaHUEM TEOPEM O TPEYTOJbHUKAX, COOTHOIIIEHUN B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBSI3aHHBIX C YEThIPEXyrojJbHUKaMU. Pemenue
3aJja4 C MCIOJIb30BaHHEM (DaKTOB, CBS3aHHBIX C OKPYXXHOCTSAMHU. PeleHue 3ajad Ha U3MEPEHUS Ha IJIOCKOCTH, BBIYMCIEHHUE JUIMH U IUIOLIa/eH.
Pewenue 3a0au c nomowpio 6ekmopoe u KoopouHam.

Harnsnnas crepeomerpus. @urypsl U ux nzodpaxkenus (kyo, nupamuia, npusma). OcHognvie nonamus cmepeomempuu u ux ceovcmea. CedyeHus
Ky0a u TeTpasipa.

Touka, npsAMas ¥ IIIOCKOCTb B IPOCTPAHCTBE, AaKCHOMBI CTEPEOMETPUHN U CIEACTBUS U3 HUX. B3auMHOE pacosiokeHHe NpsAMbIX U IUNIOCKOCTEN B
npoctpanctBe. [lapannenbHOCTh MPSAMBIX W IJIOCKOCTEH B IpocTpaHcTBe. M300paykeHHe NMpOCTEHIIMX MPOCTPAHCTBEHHBIX (UIYp Ha IJIOCKOCTH.
Pewenue 3a0au npakmuuecko2o xapaxkmepa Ha 63aUMHOE PACNOI0MHCEHUE NPAMBIX U NJIOCKOCMETL 8 YCIIOGUAX C80€20 PeZUOHA, 20P00d, CINPAHbBL U
30044 U3 CMEHCHHLIX OUCUUNIUH HA 6bIYUCTICHUE U 00KA3AMEIbCEO.

Paccrosiaus Mmexny purypamu B mpoCcTpaHCTBE.

Vsl B mpocTpaHcTBe. [lepneHauKynsspHOCTb NPSMBIX U IITIOCKOCTEM.

[Ipoexius Gurypsl Ha MIOCKOCTh. [Ipu3HaKK MEPHEHUKYISPHOCTH MPSAMBIX U IUIOCKOCTEH B MpocTpaHcTBe. Teopema o Tpex NeprneHIuKyIspax.

Muororpanauku. [Tapamrenenumnen. CBoiicTBa IpsIMOYTOJIbHOTO Mapasuienenunena. Teopema [Iudaropa B npoctpanctse. [lpu3ma n nupamuma.
IIpaBmiibHas nupamuia ¥ npaBuiabHas npusma. [Ipsmas nupamuaa. SneMEHTHI IPU3MBI U TUPAMUIBI.

Pewenue 3a0au npakmuueckozo xapaKmepa 6 yci06Uax c60e20 pecuond, 20p00a, CMpansvl U 3a0a4 U3 CMEHCHbIX OUCYUNIUH HA 6bIYUCTICHUE
U 00Ka3amenbCmeo ¢ uCnoib306aHUeM CEOIICHE MHO20ZPAHHUKOE.



Tena BpamieHus: MUIUHAP, KOHYC, chepa u map. OCHOBHBIE CBOHCTBA MPSIMOTO KPYTOBOTO IIMJIHH]IPA, IPSMOTO KPYroBoro konyca. M3o0paxenue
TeJ BpallleHUs! Ha IUIOCKOCTH. Peuwtenue 3a0au npakmuueckozo xXapaKmepa 6 yCioGUuAX C80€20 Pe2UoHd, 20p00d, CIPAHbL U 3A0a4 U3 CMENCHbIX
OUCUUNTIUH HA 8bIYUCTIEHUE U O0KA3AMEIbCHIE0 C UCNOIb306AHUEM CEOIICHE UUIAUHOPA U KOHYCA.

Ilpeocmasnenue 06 yceueHHOM KOHyce, cedeHUs KOHYca (napanieibHoe OCHOB8AHUIO U Npoxooaujee uepe3 GepuiluHy), ceyeHusi YuiuHopa
(napannenbHo u nepneHOuKyIApHo ocu), cevenus wapa. Pazeepmka yununopa u Konyca.

Ilpocmetiwue KomOUHAyUU MHO202PAHHUKO8 U Mel epaujenus medcoy coboti. BpluncieHue >JIeMEHTOB NMPOCTPaHCTBEHHBIX ¢uryp (pedpa,
JTMAroOHalu, YIJibl).

[Tnomane NOBEpXHOCTH MPABUIBHON MUPAMUIBI U IPSIMON MpU3MBbI. [1101ans moBepXHOCTH NPSIMOTO KPYroBOro MMWJIMHIIPA, MPSIMOTO KPYrOBOTO
KOHYCa M I1apa.

[Tonsitue 06 o6beme. OOBEM MUPAMUJIBI U KOHYCA, TpU3Mbl U nuauHapa. O0weM mapa. Peuienue 3a0au npakmuyuecko2o Xxapakmepa 6 yci08usx
c60€20 pecuona, 20pooda, CMpAansvl U 3a0a4 U3 CMEMHCHBIX OUCUUNIUH HA GblUUCTEHUE U O00KA3AMENbCME0 C UCNOTNb306AHUEM CEOICHE men U
nosepxnHocmeil 6pauieHus.

Ilooobnvle mena 6 npocmpancmee. COOTHOIICHUSI MEXKY TUIOIIAISIMU TTOBEPXHOCTEN U 00beMaMu 1MOJJOOHBIX TEJl.

Heudicenus 6 npocmpancmae: napaiiesibHulil NepeHoc, YeHMPATbHAsL CUMMEMPUs, CUMMeMpUs OMHOCUMeNbHo niockocmu, nogopom. Ceoticmea
osudicenuti. Ilpumenenue 08udxiCeHUl NPuU peweHuu 3a0ay.

BexTopel u koopauHatel B mpocTpaHcTBe. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO, Yroid Mexay Bekropamu. KosmmHeapHbie U
KOMIUIaHapHbIe BEKTOpBl. CkanspHoe npouszgedenue eekmopos. Teopema o pasnodxceHuu 6ekmopa no mpem HeKomnianapuvim eekmopam. Ckanspuoe
npouszgedeHue 6eKmopos 6 Koopournamax. llpumernenue ekmopos npu peuieHuy 3a0a4 Ha HAXONCOEHUe paccmosHui, OIuH, nioujaell U 06vLEMos.
Pewenue 3a0au npakmuueckozo xapakmepa 6 yCioGuUAX C60€20 PecUoHd, 20p00da, CIPAHbL U 3a0ay U3 CMEHCHBLIX OUCHUNIUH HA GbIYUCTEHUE U
00Ka3amenbCmeo ¢ UCNOIb306AHUEM 6EKMOPOE U KOOPOUHAm.

Ypasnuenue nnockocmu 6 npocmpancmee. Ypasnenue cgepvr 6 npocmparcmee. @opmyna 05l 8bIYUCAEHUS PACCMOSHUA MeHCOY MOUKAMU 8
npocmpancmse.

BeposiTHoCTh U cTaTHcTHKA. PaGoTa ¢ JaHHBIMHU

MosTopeHue. PeweHune 3334 Ha TabanyHoe n rpadumyeckoe npeacTaBieHNe AaHHbIX. AHAAU3 conocmaseneHue, CpasHeHue, UHmepnpemayus
peasnbHbIX OaHHbLIX pe2uoHa, npedcmassneHHbIx 8 sude mabauy, duazpamm, 2paguKos.

Hcnonb30BaHne CBOWCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CpeIHUX, HAWOONBIIErO0 M HAUMEHBIIETO 3HAYEHUS, pa3Maxa, OuUcnepcuu.
Pewenue 3a0au na npumenenue cCmamucmuiecKux Memooos O1a AHAIU3A XAPAKMEPUCMUK COUUATNbHOU U IKOHOMUUECKOU O0esAmeabHOCHmU
Pecuona u cmpansl 6 Yeaom.

Pewenue 3aoau Ha onpedenenue uacmomvl u 6eposmHocmu cobvimuil. Buluucienue eeposmunocmeli 6 Onvlmax ¢ pPAasHOBO3IMONCHLIMU
anemenmapubiMu ucxooamu. Pewenue 3aoau ¢ npumenenuem rxomobunamopuku. Pewenue 3adau na eviuucienue eeposimHocmell He3A8UCUMBIX
coovimuti, npumeHnenue opmynsl crodxceHus eeposimuocmell. Pewenue 3aoau ¢ npumenenuem ouazpamm Jiiepa, oepesa 6eposimHocmel, opmyisl
bepuynnu.

Yenosnas eeposmnocme. [Ipasuno ymnoscenus seposmuocmeti. Qopmyna noaHOU 8epOMHOCTU.

Huckpemmnvie cayuaiinvle enuuunvl u pacnpeoenenus. Hezasucumvle cayuaiinvie senuyunsl. Pacnpedenenue cymmbl u npousge0eHus: He3a8UcUumblx
cayyaiinslx eenuyut. Pewenue 3a0au na epluucienue u OUeHKy 6epoOAMHOCHU COOBIMUIL 8 PEealbHOUl HCUZHU 8 YCTI0BUAX C80€20 PECUOHA, 20P00da,
cmpambl.
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Mamemamuueckoe oorcuoanue u Oucnepcust CiLyyanuHou eeauyunvl. Mamemamuueckoe odxcuoanue u OUCNEPCUS CYMMbL CAVUAUHBIX GETUUUH.
T'eomempuueckoe pacnpedenenue. bunomuanproe pacnpeoenerue u e2o c80UCMad.

Henpepuignoie cnyuatinvie genuvyunsl. Ilonamue o niomnocmu gepoamuocmu. Pasnomeprnoe pacnpeodenenue.

Tokazamenvroe pacnpedenenue, e20 napamempbl.

Ionamue o Hopmanvrom pacnpedenenuu. Ilapamempsi HopmanbHo2o pacnpedenenus. IIpumepul ciyuaunblx 8eauyuH, NOOYUHEHHBIX HOPMATLHOMY
3aKOHY (NOSPEUHOCb USMEPEHULL, POCHL Yel08EKA).

Hepasencmeo Yebviwesa. Teopema Bepuynnu. 3axon donvuux uucen. Buibopounwviii memoo uzmepenus eepossimuocmelil. Ponv 3axona donvuiux
yucen 8 HayKke, npupooe u odwecmae.

Kosapuayus 0eyx cayuaiinvix eenuyun. Ilonamue o koaghgpuyuenme xoppenayuu. Coemecmmuvie HAONOOEHU O8YX CAVHAUHBIX BETUUUH.
Buibopounsiii kosghuyuenm xoppenayuu.



Pasznen 3. TemaTtnueckoe INIAHUPOBAHHUE C YKA3aHUEM KOJIUIECTBA YaCO0B, OTBOJAMMBIX HA OCBOCHHUE KaXKI0il TeMbl

10 kaacc (Pa3nen Aareépa m Ha4yajia MaTeMaTHYeCKOro aHauM3a. 3 yaca B Heaeao, Bcero 105 4)

Ne Tembl KosanyecTBo yacos
1 [ToBTOpEHUE U pacMpeHne CBEICHUN 0 PYHKITUH. 12
2 CrenenHas QyHKIHS. 19
3 Tpuronomerpudeckue QyHKIUH. 28
4 TpUroHOMETpUYECKUE YPABHEHHS U HEPABEHCTBA. 17
5 [Tpon3BoHAs U €€ IPUMECHCHHE. 26
6 [ToBTOpEeHue Kypca anreOpsl M Ha4aa MareMatudeckoro aHanusa 10 kiacca. 3
Htoro 105
10 kaacc (Pa3nen I'eomerpusi. 2 yaca B Hegesio, Bcero 70 1)
Ne Tembl KosmuecTBo yacos
1 BBenenue B crepeoMeTpuio. 9
2 [TapasenbHOCTh B IPOCTPAHCTBE. 15
3 [TeprnieHIUKYJIIPHOCTD B TPOCTPAHCTBE. 27
4 MHoOrorpaHHHUKH. 15
5 O060011eHre U cHCTeMaTH3alus 3HAHUH YYaIuXxcsl. 4
Hroro 70
11 kaacc (Pa3nen Aareépa u Hayajla MaTeMaTHYeCKOro aHau3a. 3 yaca B Hejleqn1o, Bcero 102 v)
Ne Tembl KoauyecTBo yacoB
1 [TokazarenbHast u Jorapudmuyeckas GQyHKIUH. 28
2 WHTerpan u ero npuMeHeHue. 11
3 OnemeHTh KoMOUHaTopuku. bunom Herorona. 12
4 DJIEMEHTHI TEOPUN BEPOSITHOCTH. 11
5 [ToBTOpeHue Kypca anreOpbl M HaYaJa MaTeMaTUYeCKOTr0 aHaJIH3a. 40
Utoro 102




11 kaacc (Pa3nen I'eomerpus. 2 yaca B Hejles110, Bcero 68 1)

Ne Tembl KoJunyecTBo 4yacoB
1 KoopauHatel 1 BEKTOPBI B MPOCTPAHCTRE. 16
2 Tena BpameHus. 29
3 O6bemsl Ten. [Inomans cdepsl. 17
4 [ToBTOpEeHue U cuctemMarusalys y4eOHOro MaTepuaia. 6
Hroro 68
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Paznea 4. [lnanupyembie pe3yJibTaThl OCBOCHUSI Y4€OHOI0 MpeaMeTa

1.1. JIN4YHOCTHBIE NVIAHMPYEMBbIE Pe3yJbTAThI

Yya JInuHocTHBIE pe3yabTarhl o0yyawommuxcs 10 u 11 kiaccoB
10 kanacc 11 kanace
1. Camoonpenenenne | [.I. Chhopmuposannocms poccutickou 1.1. Cgopmuposannocms poccutickoli  epancoOaHcKol UOEeHMUYHOCMU,
(IM4HOCTHOE, 2padCOaHCKO UOEHMUYHOCIU. | NAMPUOMUBMA, YBANCEHUS. K CB0EMY HApoOy, 4y8CMEd OMEemcCmEeHHOCmU
“KH3HEHHOe, nampuomusma, V8adicenus K | nepeo Poounotl, 2opdocmu 3a ceou Kpau, ceow Poouny, npownoe u
npodeccuoHaibHoe) | Omeuecmsy u cgoemy Hapooy, 4y8cmed | Hacmosauee MHOLOHAYUOHANbHO20 Hapooa Poccuu, cgopmuposannocme

eopoocmu 3a ceoll Kpai, ceoro Poouny

VBAdICEHUS 20CYOAPCMBEHHBIX CUMBO08 (2ep0, prae, 2umH)

1.2. Ocosnanue ce0UX 1.2. Cghopmuposannocms  2padcOanckoi nosuyuu Kax aKmueHo2o U
KOHCMUMYYUOHHBIX npas U | OMBEMCMBEHHO20 UleHA POCCULCKO20 00Wecmed, O0CO3HAUWe20 80U
00s3aHHOCMel, Y8adiCeHue 3aKOHA U | KOHCMUMYYUOHHble Npasa U  O0OA3AHHOCMU,  V8AXCarwe20 3aKOH U
npasonopsoxa npasonopsooK

1.3. Chopmuposannocmo 1.3. Obnaoanue uyscmseom coocmeeno2o 00CMOUHCMBA

CamoysadxceHuss u «300posouy «A-

KOHYenyuu»

1.4.  Vcmouuusass ycmanoska Ha 1.4. Ilpunamue mpaouyuoOHHbIX HAYUOHAILHLIX U 00Weuen08eyecKux
npumamue 2YMAHUCMUYECKUX, | 2YMAHUCMUYECKUX U 0eMOKPAMUYECKUX YeHHOCmel

0eMOKpAMU4ecKux U mpaouyuOHHbIX

yenHocmetl MHO2OHAYUOHATILHORO

poccuticko2o obwecmsa

1.5. Oco3nanue 8axcHoCmu CyHceHus:
Omeuecmay, e2o 3auumol

1.5. 'omoenocmy Kk cnyocenuro Omeuecmay, e2o sawume

1.6. Ilpoexmuposanue cobCmMeeHHbIX
JHCUSHEHHBIX NIAHO8 6 OMHOWEHUU K

oanvHetiutel npogheccuonanbHoll
oesamenbHOCMU c yuemom
COOCMBEHHbIX  BO3MOJICHOCHEN, U
ocobenHocmell  pvlHKa — mpyoa U

nompeonocmeil pecuona

1.6. Chhopmuposannocmsv 0co3HaHH020 6blOOpa OyOywel npogeccuu, 6
mom uyucie ¢ yuemom HOMPeOHOCHmEll pPecuoHa, U B03MONCHOCMEN
peanuzayuu  COOCMBEHHbIX  JCUSHEHHLIX — NIAHO8,  OMHOUeHUe K
npogheccuoHanbHol 0essmenbHOCMU KAK 803MONCHOCMU V4ACUA 8 peuleHUU
JIUYHBLX, 0OUeCMBEHHBIX, 20CYOAPCMEEHHBIX, OOWEHAYUOHAIbHBIX NPOOIeM

1.7. Chopmuposannocms yeiocmuozo
MUPOBO33PEHUS, COOMBEMCIMBYIOUE2O
COBDEMEHHOMY  YPOBHIO  DA36UMIUSL

1.7. Cpopmuposannocme MUPOBO33peHusl, COOMBEMCmeyIoue2o
COBPEMEHHOMY YDOBHIO pA3BUMUS HAYKU U OOWECMEEeHHOU NpaKmuKuU,
OCHOBAHHO20 HA Ouanoze KYIbmyp, 4 MAaKkxce pAa3IuyHblX  hopm
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YYA JInuHocTHBIE pe3yabTarhl o0yyarwmuxcs 10 u 11 kiaccoB
10 kaace 11 kaace
Hayku u oOujeCmeeHHolu NpaKkmuku, | 00ujeCmeeHH020 CO3HAHUS, OCO3HAHUE C80e20 MeCMA 8 NOIUK)IbIMYPHOM Mupe
yuumulearoue2o coyuanvhoe,
KVIbMYpHOe,  A3bIKOB0e,  OVYXO8HOE
MHO2000pazue co8PeMeHH020 Mupa
2. 2.1. Cdhopmuposannocms ycmoriuugolx 2.1. Ceopmuposannocms 0CHOB camMopaz8umus U CAMOBOCNUMAHUSL 8
CMbBICJI000pa30BaHUE | OPUCHMUPOE HA — CAMOpPA38UMUe U | COOMBEemCcmeuy ¢ 00Weyeno8eyeckuMu  YeHHOCmAMU U uoeanamu
camosocnumanue 8 COOMEEeMCmsUU ¢ | 2panrcoOaHcKo20 obuwecmaa
obweuenoseyeckumu HCUZHEHHBIMU
YeHHOCmAMU U udeaiamu
2.2. Cehopmuposannocmo 2.2. I'omoenocmb u cnocooHocms K CAMOCMOAMENbHOU, MBOPUECKOU U

camocmoamenbHocCmu 8
NPOEeKMHOU u
oessmeibHoCmu

yuebHol,
opyaux suoax

OMBEemcmeeHH Ol 0esmenibHOCHU

2.3.  Cgopmuposannocms  ymenui
compyoHuYyecmea co C8epCmHUKAMU,
dembMu MIa0Ule2o0 803pacmd, 63poc-
abIMU 8  00pazoeamenvHol, 00We-
CMBEHHO noae3Hou, yuebHo-
uccne0o8amenvekol,  NPoeKmHou U
Opyeux 8udax 0esimenbHOCmu

2.3. Copmuposannocms HABLIKOE COMPYOHUUECNBA CO CEEPCMHUKAMU,
OembMu MIAOWE20 803PACMA, B3POCTLIMU 8 00PAZ08AMENbHOU, 00UEeCMBEEHHO
NOJNIe3HOU,  Y4eOHO-UCCe008AMENbCKOL,  NPOEKMHOU U Opy2ux  6uoax
desimenbHoCmu

2.4. Cnocobnocmev eecmu ouanoe c
opyeumu 00bmu, 00CMUcAms 6 Hem
63AUMONOHUMANUS, HAXOOUMb 00uuUe

2.4. Coopmuposannocms mMoOAEPAHMHO20 COZHAHUSL U HOBEOEHUsI 8
NOMUKYIBMYPHOM Mupe, 20MOHOCMb U CHOCOOHOCMb 8ecmu  OUAN02 C
opyeumu ar00bMU, 00CMu2ams 6 HeM G3AUMONOHUMAHUS, HAX0O0umb 00wue

yenu u  compyoHuwamv O UX | yeau u compyoOHUUams O UX OOCHUNCEHUS

00CMUICEeHUs

2.5. Chopmuposannocmo 2.5. Coopmuposannocms CnOCOOHOCMU NPOMUBOCIOAMb  UOCONOSUU
npeocmasieHul 0 He2amueHbuIX | IKCmpemusmd, HayuoHAIUsMd, KCeHOpoouu, OUCKPUMUHAYUU NO COYUATLHBIM,
nOCIe0Cmeusix IKCMpemMu3mMa, | penusuo3HblM, pacosbiM, HAYUOHANbHLIM NPUSHAKAM U OpYeUM He2amueHbIM
HAYUOHANUZMA, KCceHopoOuU, | coyuanbHvIM AGNEHUAM

OUCKPUMUHAYUU ~ NO  COYUATIbHLIM,

DEeNUSUOZHBIM, PAacosvim,

HAYUOHAIbHLIM NPUHAKaAM o4

JAUYHOCMU U 06“466’”1661

2.6.  Hanuuue  nompebHocmu 8

2.6. Ilpunamue u peanuzayus yenHocmeti 300p068020 U 6€30nacH020 00pasa
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YV

JInuHocTHBIE pe3yabTarhl o0yyarwmuxcs 10 u 11 kiaccoB

10 xaacc

11 kiaace

Gusuueckom
CaMOCOBEPUIEHCTNBOBANHUY, — 3AHATNUAX
CHOPMUBHO-0300POBUMENbHOLL
0eAmenbHOCMbIO, Henpusmue 8peoHbIX

JHCUZHU, HaAIU4Uue NompeOHOCmU 6 @QU3UYECKOM CaAMOCO8ePUIeHCNBO8AHUL,
3aHAMUAX ~ CNOPMUBHO-0300POBUMENBHOL  OeAMENbHOCMbIO,  Henpuamue
8DEOHbBIX NPUBIYEK. KYPEHUs, YNOmMpeOieHUs AKO20, HAPKOMUKOS

npugvlueK: KypeHus, ynompeOiieHus

ANIKO20JIA, HAPKOMUKOS

2.7. Cedhopmuposannocms 2.7. Cedhopmuposannocms bepesicroeo, 0meemcmeeHH020 u
OMBEeMCMEEHHO20 ~ OMHOWEeHUs K | KOMREMeHMHO20 OMHOUEHUs K U3UYECKOMY U NCUXOTI02UYECKOM)Y 300P08bI0,
cOOCMBEeHHOMY Quszuueckomy u | kak cobcmeenHomy, maxk u Opyeux Jnroetl, YMeHUue OKa3bl8amv Nepeyio
ACUXOTI02UYECKOMY  300P08bl0,  KAK | NHOMOWb

cob6CcmeeHHOMY, MaK u Opyeux aoel,
8l1a0eHUe OCHOBAMU OKA3AHUsL NepBoll
nomowju

2.8. Cnocobunocms K
Camoobpazoeanuilo U - OPeaHu3AyUU
camooopazoeamenvbHoll 0essmeibHOCmu
0Nl docmudiceHuss 00pa308amebHbIX

2.8. T'omosHocmb u cnocobnocms K 00pazoeamuio,
Camoobpazo06anuIo, Ha NPOMINCEHUU 6CEU HCUSHU

6 mom Hucne

pe3yIbmamos
2.9.  Ilonumanue  HeobXoOouMocmu 2.9. Chopmuposannocms CO3HAMENbHO20 OMHOUIEHUS K HENpepblgHOM)
HeNnpepbl8HO20o obpazosanusl 8 | 06pazosanuio KaxK yciosuio YCnewHou npogheccuoHanrbHol u ooujecmeeHHou
UBMEHAIOWeMCs. Mupe, 8 mom yucie 8 | 0esmerbHOCMuU
cghepe npogheccuoHanbHol
oesamenbHOCmu

3. HpaBcTBeHHO- 3.1 Ocsoenue u npunamue 3.1. Chopmuposannocmov HPABCMEEHHO20 CO3ZHAHUS U NOBEOCHUSI HA OCHOBE

ITHYECKaA
OpPHMEHTAIUA

obueuenoseueckux MOpaiIbHbIX HOPM U
yeHHocmel

yceoernuA O6W€ll€ﬂ06€ll€CKU)C MEHHOCI’I’ZBIZ

3.2. Codhopmuposannocms
co8pemMeHHOU IKOA02UHECKOU
KYJbmypol, NOHUMAHUS BIIUSIHUSA

COYUATTLHO-IKOHOMUYECKUX NPOYECCO8
Ha COCMOsIHUe NPUPOOHOIU Cpedbl

3.2. C¢0pMUp08aHHOCWIb IKOJ102UHYEeCKO20 MblUl/I€HUA, NOHUMAHUA 6JTUAHUA

COYUANbHO-DKOHOMUHECKUX —~ NPOYecco8 HA  COCMOSHUE  NPUPOOHOU U
COYUANbHOU  Ccpedbl;,  NpuobpemeHue  onvima  IKOJN020-HANPAGIEHHOU
oesmenbHoCmu

3.3. Ilpunamue yemnocmeii cemeunou
JHCUBHU

3.3. Cdhopmuposannocms omeemcmeeHHO20 OMHOUEHUS K CO30AHUIO0 CeMblU
HA OCHOBE OCO3HAHHO20 NPUHAMUS YEHHOCMEU CeMEUHOU ICUSHU

3.4. Cehopmuposanrnocm

3.4. Chopmupoeannocms 3Cmemuyecko20 OMHOUEHUS K MUpy, 6KIYas

13




YYA JInuHocTHBIE pe3yabTarhl o0yyarwmuxcs 10 u 11 kiaccoB
10 kaace 11 kaace
ICMeMmu4ecKo2o OmHOweHUs K | acmemuxy Ovima, HAYYHO2O U MEXHUYECKO20 Mmeopuecmed, Ccnopmd,
NPOOYKMAam, Kaxk coOCMEeHHOll, MaK u | 00uecmeeHHbIX OMHOUEHU
opyeux nrooetl, yueoHo-
uUccne008amenbckou, NpoeKmuou U
UHBIX 8UO08 OesmelbHOCMU

1.2. MeranpeaMeTHbIe INIAHMPYEMbIE pe3yJabTaThl

Tunosbie 3agaun no popmupoBanuio YYJ{
(MeTanpeaMeTHbIE TEXHOJIOTHH)

Yuausepcan MeranpeamMeTHble IVIAHUPYeMble
bHbIE pe3yJabTaThl
yueOHbIe
AeHCTBHUSA

PerysisiTuBHbIC YHHBepcaJIbHbIe YUeOHbIe 1eiicTBUS

P P11 CaMOCTOSATENIBHO ONIPEEIIATh LIEIH AESITeNbHOCTH, 3a/1aBaTh apaMeTphbl U

lenernomnara | KPATEPHH, 10 KOTOPBIM MOXHO ONPEACIIHUTD, YTO LENb JOCTUIHYTA;

HHe Py, CraButh U GOpMyIUpoOBaTH COOCTBEHHBIC 3a7a4l B 00pa30BaTeIbHON
JIESITEIIbHOCTH Y )KU3HEHHBIX CUTYAIUSIX

P P>1 BeiOupath yTh TOCTHKEHUS 1IEJH, TNIAHMPOBAThH PELICHUE TOCTABICHHBIX

[Inanuposa | 33724, ONTHMU3HUPYs MATEPHAILHBIC 1 HEMATEPUAIIbHBIC 3aTPATHI

HHe P> CaMOCTOSATENBFHO COCTABIIATH IJIAHBI €SI TEIbHOCTH
P> 3 Vcrionb30BaTh Bce BO3MOXKHBIE PECYPCHI ISl TOCTHXKEHUSI TOCTABICHHBIX
Henel U peanu3aluuy IIaHOB IeSTeIbHOCTH
P> 4 BeibupaTh ycrnienHbsie CTpaTeruy B Pa3IMYHBIX CUTYAIHSIX

P P31 OueHuBaTh pecypchl, B TOM YHCIE BpeMs U Jpyrue HemaTepHajbHbIC

[TporHo3up | PECYPChI, HEOOXOAUMBIC ISl JOCTHIKCHNS! IIOCTABICHHON LEIH

OBAHHE P3> OpranuzoBbeiBath 3(QQEKTHBHBIM TMOHCK PECYypcoB, HEOOXOTUMBIX JUIS
JOCTHKEHHSI TOCTaBIEHHOM LU
P33 OuenuBaTh BO3MOYXKHBIE IMOCIEICTBHS JOCTHKCHHS TOCTABICHHON LN B
NEeSITeIbHOCTH, COOCTBEHHOM JKM3HM M OJKU3HH OKPYXKAIOIIMX  JIIOZCH,
OCHOBBIBASICh Ha COOOPaXKEHHSIX ITUKH U MOPAJIH

Py P41 CaMOCTOSATENBHO OCYIIECTBIATH, KOHTPOJIUPOBATH U KOPPEKTUPOBATH

KOHTpOHL u | ACATCIBHOCTD

KOpPPEKLIHS

PsOnenka | PsiComnoctaBisiTh NOJTYYEHHBIN pe3ylbTaT 1€ATeIbHOCTH C TOCTaBICHHON
3apaHee HeJbio

Ps P51 Brianets HaBbIKaMU TIO3HABATEIbHON pedIeKCHU KaK OCO3HAHUS

[TocraHoBKa U pelieHue y4yeOHBIX 3a7ady, B TOM
YHCJIe TEXHOJIOTUS «IIePEeBEPHYTHIH Kilacc
ITosTanHoe ¢dbopMupoBaHue YMCTBEHHBIX
JIEUCTBUI

TexHoorust pOpMHUPYIOLIETO OLEHUBAHUS, B TOM
quClie IPUEM «TIPOTHOCTUYECKAsE CAMOOLIEHKa»
I'pynnoBeie 1 MHAMBUAYAIBHOE TPOEKTHI
VYyeOHo-Hccnen0BaTeNbCcKas 1eITeIbHOCTh
Keiic-meTon

VY4eOHo-1103HaBaTeIbHbIE U Y4EOHO-
npakTuyeckue 3afgauu «Pasperienne npooiem /
MPOOJIEMHBIX CUTYaluiy, «l{eHHOCTHO-CMBICIIOBBIE
ycTaHOBKM», «Pednekcus», «CamocTosTenbHOe
MpUOOpETEHNE, IEPEHOC U UHTErpaIys 3HAHUI,
«CaMoopranuzarys 1 CaMOpEryJIsLys)
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YuuBepcana MeTanpeaMeTHbie IIAHKPYeMble Tunosbie 3agaun no ¢popmupoBanui Y'Y /[
bHbIE pe3yJbTaThbl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus
ITo3HaBaren | COBEpIIAEMbIX ACHCTBUM U MBICIUTENIBHBIX MPOIECCOB, UX PE3YIHTATOB U
bHAS OCHOBAaHMWI, T'PAHUIL] CBOETO 3HAHUS W HE3HAHUS, HOBBIX NTO3HABATEIBHBIX 33124
peduexcuss | Y CPE/ICTB MX JOCTHKEHHS
P P71 CaMOCTOSATENEHO OIIEHUBATh U MIPUHUMATH PEIICHUS, OTIPEACIISIONINE
[IpunsTHe CTpaTETUI0 MOBEJEHHUS, C YIETOM TPAKTAaHCKUX U HPABCTBEHHBIX IIEHHOCTEH
peLIeHHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBHS
I Il 1 Vickath 1 HAXOIUTh OOOOIIEHHBIE CIIOCOOBI PELICHHS 3a/1a4 CrtpaTerus CMBICIOBOTO YTEHHs, B TOM YHCIIE
[To3naBaren 115 > Bnaziets HaBbIKaMH paspeLieHust MpodieM IIOCTaHOBKA BOIIPOCOB, COCTAaBJICHUE IIJIAHOB,
BHBIE 11 3 OcyecTBIsATh CAMOCTOSITENIbHBIN TOUCK METOJIOB PELLICHHUS CBOAHBIX TaGumui, rpad-cxeM, Te3UPOBAHHE,
xommerenr | MPAKTHUECKHUX 33/1a4, IPUMEHATh PA3IMIHbIE METO/IbI MO3HAHUS KOMMEHTHDOBAHHE
U, Ilgs4 Pemath 3amaud, HaXOJAIIMECS HA CTHIKE HECKOJBKHX YUCOHBIX Keitc-meton
JHUCIATUINH
BICTIOHAION Ilgs Vcionb30BaTh OCHOBHOM aJITOPUTM HCCIIEIOBAHUS MPU PELICHUH CBOUX MexIpeMeTHbIE HHTETPATHEHELE IIOT Py KEHHS
1€ HAaBBIKH yue6HO-TI03HABATEIBHBIX 32724 Meto MEHTaIBHBIX KapT
yuebHo- ITgs VICrIOnb30BaTh OCHOBHBIC MPHHLMIB MPOCKTHOH aesTenbHocTH mnpyu | CMEIIAHHOE oOydeHne, B TOM 9HCIC CMCHA
HCCIICIOBAT | pemieHuH CBOWMX Y4eOHO-TTO3HABATENBHBIX 3a/lad M 3a]ad, BO3HUKAIOIINX B pabo4rx 30H
€JIbCKOH 1 KYJIbTYPHOU U COIIMATBHOMN KU3HU ['pyminoBsle U UHAUBUAYAIIBHBIE IPOEKTHI
MIPOEKTHOM IIg; BeicTpauBaTh HMHAMBUAYaJbHYIO 00pa30BaTENIbHYI0 TPAEKTOPHIO, | YueOHO-HCCIeI0BATENbCKAS IEATEIBHOCTh
IESITEJIbHOC YUUTbIBAsA OT'paHUYCHUA CO CTOPOHBI JAPYrux YYaCTHHUKOB HW PECYPCHLIC VueOHO-TI03HaBaTeJIbHbIE u ylle6H0-
TH OTPaHMICHNA MPAKTUYECKUE 3a1a4u «CamocTosTenbHOe

113 s MenaTh U yIep:KUBaTh pa3Hble NO3UIMH B IO3HABATENIBHOMN 1E€ATEIBHOCTH

Ilzo TlposBisATh  CMOCOOHOCTH K  WHHOBAaIlMOHHOW, aHAJIUTUYECKOM,
TBOPYECKOH, WHTEINEKTYAIbHOW JEATeTLHOCTH, B TOM 4HCIe Yy4eOHO-
HCCIIEI0BATENHCKON U MTPOEKTHOM JIEATETbHOCTH

IIg 10 CaMOCTOSTENIbHO TPHUMEHSTh MPUOOPETEHHBIC 3HAHWUS M CIIOCOOBI
JNIEUCTBUIA NpU PENICHUU PA3TUYHBIX 3a]a4, WCIOJb3Yyd 3HAHUS OJIHOTO WU
HECKOJIBKMX YYeOHBIX TPEIMETOB WM TPEAMETHBIX O0JIacTedl, B TOM YHCJIE B
y4eOHO-UCCIIEI0BATEIBCKON U POEKTHOM NEATEIbHOCTH

IlI311 Brnagetp HaBbiKaMu — y4eOHO-UCCIEI0BATEILCKON
JIeATeTLHOCTH, @ UMEHHO:

Ilg11.1 CTaBUTH ENU W/UIH (OPpMYAUPOBAMb 2UNOMES) UCCAe008AHUSL, UCXOS
U3 KyJIbTYPHOH HOPMBI M cOO0Pa3ysCh C MPEACTaBICHUSIMU 00 0011eM Oiare;

Ilg 11> onleHUBATH pecypchl, B TOM YHCIE€ W HeMaTepuaibHble (Takue, Kak

U TPOEKTHOU

npuoOpeTeHue, MepeHoc U MHTETpalus 3HaHU»,
«KT-KOMIIETEHTHOCTE,

VYuebHble  3aJjaHMsA,  BBINOJIHEHUE
Tpedyer MIPUMEHEHUS
YHUBEPCAJIbHBIX JCHCTBUN
[TocraHoBka U pelmieHue y4yeOHBIX 3a7ad, B TOM
YHCJIE TEXHOJIOTHS «TIE€PEBEPHYTHINA KJIACC»
[locranoBka u pemnieHne ydeOHBIX —3ajad,
BKJIIOYAIOIIAs [IPE/ICTABICHUE HOBBIX IMOHATUN U
CII0CO0O0B IEefiCTBUU B BUIE MOJEIN
IToaranHoe ¢dbopmupoBanue

KOTOPBIX
JJOTHYECKHX

YMCTBCHHBIX
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YuuBepcana MeTanpeaMeTHbie IIAHKPYeMble Tunosbie 3agaun no ¢popmupoBanui Y'Y /[
bHbIE pe3yJabTaThl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus
BpeMmsi), HEOOXOMMBbIE JJISl TOCTHKEHUS TIOCTAaBJICHHOH 11ETTH; JEUCTBUN
Il 11 3 itanmpoBathb padory; TexHomorust GOpMHUPYIOIIETO OIICHUBAHMS
I3 11 4 OCYIIECTBISATH OTOOP U MHTEPIIPETALNIO HEOOX0IMMOM HH(pOPMaLIUY;
Il3115 caMOCTOATENBHO M COBMECTHO C JPYTMMH aBTOpPaMHU pa3padaThIBaTh
CHCTEMY MapaMeTpOB M KPUTEPUEB OLEHKH Y(PPEKTUBHOCTU U MPOJYKTUBHOCTH
pealM3anuy IpoeKTa WM UCCIIEOBAHUSA HAa Ka)/IOM JTalle peaju3aludl U 10
3aBepILECHUH PAOOTHI;
Ilg116 cmpykmypuposams u apeymeHmuposams pe3yibmamyl UCCLe008aHUs
Ha 0CHOBe COOPAHHBIX OAHHBIX,
Ilg117 ucnonvzogams s1emMenmvl MAMEMAMUIECKO20 MOOEIUPOBAHUs NpU
peleHuU UCCcied08amenbCKux 3a0au,
Ilg118  ucnonvzogams — d1eMeHmbl  MAMEMAMUYecKoe0  aHaiuza 0.4
unmepnpemayuu pe3yibmamos, NoAy4eHHbIX 8 X00e Y4eOHO-UCCIe008aAMeNbCKOT
pabomul
I3 11 9 OCYIIECTBIISTH MPE3CHTAINIO PE3YIbTATOB;
Ilg 1110 aneKBaTHO OLIGHMBATH DPUCKU pEATU3AIUH MPOEKTa W TPOBEICHUS
UCCIIEIOBaHMS U MIPEyCMaTPUBATh MyTH MHHUMHU3AIMH YTUX PHCKOB;
Il3 1111 aneKBaTHO OLIGHWBATh TIOCJIENCTBUS pPEaTM3allil CBOETO MPOEKTa
(M3MeHeHHMs, KOTOpPbIE OH TIOBJICUYET B )KHU3HU APYTHX JIOJLH, COOOIIECTB);
Ilg 111> afleKBaTHO OLIEHMBATH JaJIbHEWIIIEE pPa3BUTHUE CBOETO IMPOEKTA WIU
WCCJICIOBaHHS, BUACTh BO3MOYKHBIE BAPUAHTHI TPUMEHEHUS PE3yIbTaTOB
I1g11.13 8occmanagnuéams KOHMEKCMblL U NYMU PA3GUMUS MO20 UIU UHO2O
8UO0A HAYYHOU O0esmeNbHOCMU, ONpedess Mecmo C80e20 UCCAe008aAHUL UNU
npoexkma 6 oouem KyibmypHOM NpOCMpPaHcmee;
Il311.14 omcaedxxcusames u APUHUMAMb 60 BHUMAHUE MPEHObl U MeHOeHYUU
Pazeumus pasiudHbIX U008 0esMeNbHOCMU, 8 MOM YUCTIe HAYYHBIX, YUUMbIBAMb
UX npU NOCMAHOBKe COOCMBEHHBIX Yelell;
11311 15 HAX0O0UMb pasnuuHble UCTMOYHUKU MAMEPUATbHBIX U HEMAMEPUATbHBIX
pecypcos, npedoCmasaiowux cpedcmea OJisi NPOoBedeHUs UCCIe008aHU U
peanuzayuu npoeKmos 8 pasiuidHblx 001acCmAxX 0eamelbHOCMU Yel06eKd;
113 11.16 6cMynamo 8 KOMMYHUKAYUIO C OePAHCAMENIMU PASTUYHBIX MUNOE
Pecypcos, mouHo u 00bEeKMUBHO NPe3eHMYs C8OU NPOEKM ULU BO3MONCHbIE
pe3yibmamyl UCCIe008aHUS, C Yeablo 0becnedeHUs NPOOYKMUEHO20
83AUMOBbI200HO20 COMPYOHUYECMBA
IIy Pabora ¢ 1151 OcymecTBIATh pa3BepHYTHI HHPOPMAITMOHHBIN MTOWCK M CTAaBUTH HA €T0
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Yuausepcan

MeTtanpeamMeTHble INIAHUPYEMbIe

Tunossble 3a7a4u o popMupoBanno YYJ{

bHBIE pe3yJbTaThl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus
uH(OpMAIM | OCHOBE HOBBIE (Y4eOHBIC U II0O3HABATEIbHBIE) 3a1a
el 115> Kputnuecku OLeHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO C PA3HBIX
HO3ULIMH, pacro3HaBaTh U GUKCUPOBATH IPOTUBOPEUHSI B UHPOPMALIMOHHBIX
UCTOYHHUKAX
1153 BeIXoauTh 3a paMKH y4€OHOTO MpeIMeTa U OCYIIeCTBIATh
LIEJICHAIIPABIICHHBIA TOUCK BO3MOXHOCTEN JUISl IIUPOKOT0 MEPEHOCA CPEACTB U
CHoco0OB IeCTBUS
1154 OcymiecTBIsATh CAMOCTOATENBbHYIO HHPOPMALIMOHHO-TT03HABATEIBHYIO
JESATEIIBHOCTD
Il 5 Bnafeth HaBbIKaMU MOTYYCHUS HEOOXOMMON HH(POPMAITUH U3 ClIoBapei
Pa3HbIX TUIIOB
Il YMeTh OpUEHTHPOBATHCS B PA3JIMYHBIX MCTOUYHHKAX MH(OpMaIu
1T ITo: Wcnonw3oBaTh pa3ivyHble MOJAEIBHO-CXEMATUYECKUE CpPEACTBA JUIA
Mogenupos | IPSACTABICHNUs CYIICCTBCHHBIX CBSI3¢H M OTHOLICHUM, a TAKXKe MPOTHBOPCYHIA,
AHHE BBISIBJICHHBIX B MH(OPMAITMOHHBIX UCTOYHHKAX
Iy UKT- 1111 Viconb30BaTh CpeCTBa HHPOPMALIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX
xoMmieTenTH | TexHonoruit (nanee — UKT) B penieHry KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OCTE OpraHMU3allMOHHBIX 33/1a4 C COOJII0ACHHEM TPeOOBaHUI SPrOHOMUKHU, TEXHUKU

0€3011aCHOCTH, TUTUEHBI, PECYPCOCOCPEKEHNUS, TPABOBBIX U ITUYECKUX HOPM,
HOPM MH(OPMAILIMOHHON 06€301macHOCTH

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIBbHBIC y‘leﬁl—lble JelCTBUSA

K12
Corpynuny
€CTBO

K21 OcyliecTBisITh A€I0BYI0O KOMMYHUKALMIO KaK CO CBEPCTHUKAMH, TaK U
CO B3pOCIBIMH (KaK BHYTPHM OOpa3OBaTEeNbHOM OpraHM3aluu, TaKk M 3a ee
npenenaMn), Moa0upaTh MapTHEPOB JUIA JEIOBOM KOMMYHHKAIIMH HCXOMS W3
Co00pakeHU pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIATHIA

K12, YauThIBaTh O3UIMN APYTUX YIACTHUKOB JEATEILHOCTH

K13 Haxonute W mNpUBOAWUTH KPUTHYECKHWE AapryMEHThl B OTHOILICHUU
JIEWCTBUN U CYKJIEHUU APYTroro

K124 CriokoiiHO W pa3yMHO OTHOCHTBCS K KpPUTHYECKHM 3aMEYaHHUSIM B
OTHOIIEHWU COOCTBEHHOIO CYXJEHHS, paccMaTpuBaTh HX KaK pecypc
COOCTBEHHOI'O Pa3BUTHS

K125 Ilpu ocymiecTBiIeHHH TPYNIIOBOH paboThI OBITh KaK pyKOBOJIUTENEM, TaK
U WICHOM KOMAaHJIbl B Pa3HBIX POJIIX (TeHepaTtop e, KPUTHUK, UCTIOIHUTEINb,
BBICTYHAIOIIHNHA, SKCHIEPT U T.1.)

K126 KoopauHupoBaTh M BBIIONHATH Pa0OTy B YCIOBHSIX PEaJbHOTO,

JleGathl

Huckyccus

['pynnoBble ¥ MHAUBUAYAIbHBIE IPOEKTHI
Keiic-meton

[TocTaHoBKa U perieHue yueOHbIX 337a4, B TOM
YHCIIe TEXHOJIOTHUS «IIEPEBEPHYTHII KIIAcC»
Cmena pabouux 30H
Y4eOHO-HCCIIeIOBATENbCKAs ACITEIBHOCTD
Y4ebHO-1103HaBaTEIbHbIE U yUeOHO-
npakTudeckue 3agaun « KoMmmyHuKamusy,
«COTpyTHUUECTBOY
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Yuausepcan

MeTtanpeamMeTHble INIAHUPYEMbIe

Tunossble 3a7a4u o popMupoBanno YYJ{

bHEBIE pe3yJbTaThbl (MeTanpeaMeTHbIE TEXHOJIOTHH)
yuyeOHbIe
nerlcTBus
BUPTYaJIbHOTO M1 KOMOMHHPOBAHHOTO B3aUMOICHCTBHS
K17 PacroznaBaTh KOH(JIMKTOTEHHBIE CHUTyallld W TPEJOTBpAIIaTh
KOH(IHMKTBI 10 X aKTUBHOM (pa3bl, BRICTpanBaTh ACTOBYIO U 00pa30BaTEIbHYIO
KOMMYHHUKAIIHIO, U30erasi TMIHOCTHBIX OIICHOYHBIX CYKICHHMA
K128 YMeHue TpOayKTHBHO OOINATHCS M B3aWMOJCHCTBOBATH B TIpoIlecce
COBMECTHOH JIeATEILHOCTH
Ki3 K131 Pa3BepHyTO, JOTMYHO W TOYHO H3JIaraTh CBOKO TOYKY 3pCHHS C
KoMmMyH#Ka | HCIOIb30BaHIEM aJICKBATHBIX (YCTHBIX M TUCHMEHHBIX ) SI3BIKOBBIX CPEICTB
Ust

1.3. IIpeamMeTHbIe INIAHMPYEMbIE pe3yJIbTaThl

Yuciaa 1 BeJITHYNHDBI
Buinycknux nayuumcs:

* OIIEpPUPOBATH MOHATHEM «paJuaHHas Mepa yIJia», BHIIOIHATH IPe0Opa3oBaHus paluaHHOW MephI B TPAAYCHYIO U
I'paJlyCHOM MEpHI B PaINAHHYIO;

® OIICpHUPOBATH MOHATHEM «KOMIIJICKCHOC YU CJI0», BBIIIOJIHATH apI/I(l)MeTI/ILIeCKI/Ie ornepanru ¢ KOMIIJICKCHBIMU

qucJjiaMu,

° I/I306pa)KaTB KOMILIEKCHBIE YHClIa Ha KOMILIEKCHOM IJIOCKOCTHU, HAXOAUTh KOMIUICKCHYIO KOOpAUHATY YHCJIa.

BblnyCKHLlK noyvyum 603MONCHOCMb.!

® MUCIIOJIB30BATh PA3JIMYHBIC MEPBI U3MEPCHUA YTJIOB IIPU PCHICHUN TCOMETPUUCCKUX 3aa4, a TaAKXKC 3aJia4 U3

CMECXKHBIX JUCIMIIINH,

* IPUMEHATH KOMIIUICKCHBIC YHCJIa AJId PCIICHUA aﬂre6panqec1<nx ypaBHeHI/II\/’I.

Breipakenus
Buinycknux nayuumes:

¢ OIICpUPOBATH MMOHATHAMHU KOPHSI n-i CTCIICHU, CTCIICHU C pallUOHAJILHBIM IMOKAa3aTCJICM, CTCIICHU C

JeCTBUTENLHBIM TIOKa3aTeseM, Jiorapudma;

18




19

* IPUMEHSTH MOHATHUS KOPHS N-i CTENEHH, CTENIEHH C PallMOHAIbHBIM MOKa3aTelleM, CTETIEHHU C 1eHCTBUTEIbHBIM
noKasaresem, jJoraprudma u ux cBONCTBa B BBIYMCIICHUSAX U IIPU PELICHUH 33]1aY;

* BBITIOJIHATH TOXKJACCTBEHHBIE MPE00pPa30BaHMs BRIPAKEHUH, COJCPKAIIUX KOPEHb N-i CTENICHH, CTETICHH C
paIoHaIBHBIM TTOKA3aTeNIeM, CTETICHH C JICUCTBUTEIBLHBIM MTOKa3aTesem, Jorapudm;

OMEepUPOBATH MOHATUSMU: KOCUHYC, CHHYC, TAHT€HC, KOTAHT'€HC YIJIa IOBOPOTA, aPKKOCUHYC, apKCUHYC,
aApKTaHTCHC U ApKKOTaHTEHC;

* BBINIOJIHATH TOXKACCTBEHHBIE MMPE0OPa30BaHMsI TPUTOHOMETPHUUECKHUX BbIPAKCHHM.

Buinyckuux nonyuum 603modHcHocms.
* BBIMIOJIHATH MHOTOIIIATOBBIE MPE0OPa30BaHMsI BBIPAKEHUN, IPUMEHSS IIUPOKUN HAOOp CIIOCOOOB U MPUEMOB;

* IPUMEHATH TOXXACCTBCHHBIC Hp606pa30BaHI/I}I Bblpa)KeHI/Iﬁ I pCIICHUA 3aa4 U3 Pa3JIMYHBIX Pa3aciIOB
Kypca.

YPaBHeHI/IH H HEPABCHCTBA

Bbll’lyCKHuK Haydumcs:

® p€uiaTh HppaurOHAJIbBHBIC, TODUTOHOMCETPHUYCCKHUEC, ITIOKA3aTCIbHBIC U norapmbMqucm/Ie YpaBHCHHA, HCPABCHCTBA U UX CUCTCMBI;
¢ peuiaTtb anre6pa1/meCKI/Ie YpaBHCHHA Ha MHOKCCTBC KOMIIJICKCHBIX YHUCCII;

¢ IOHUMATh YPAaBHCHUEC KaK Ba)KHGI\/'IHIYIO MaTEMaTHYCCKYIO MOACIIb AJId ONMMCAaHUA U N3YUYCHUSA pa3Hoo6pa3me PCAIBHBIX chyauMﬁ,
peuiaTth 3aJavuu aﬂre6panquKHM METOA0M,

* IPUMEHSATH TpaprUecKHe MPeICTaBICHUs ISl NCCIIeI0BaHUsl YPaBHEHUM.

Bbll’lyCKHuK noyyum 603MOMNCHOCMb.!

¢ OBJIAJCTH HpI/IéMaMI/I peHICHUsA ypaBHeHHfI, HEPAaBCHCTB U CUCTCM ypaBHeHHﬁ; IMPUMCHSATD alIapar ypaBHeHI/Iﬁ JJI1 pCHICHUA
p33H006p33HI)IX 3aaa4 U3 MaTEMaTuKH, CMCXKHBIX MMPEAMETOB, ITPAKTUKH,

¢ IPUMCHSITH l"pa(bI/I‘-ICCKI/IC MNpEACTaBJICHUA U UCCIICAOBAHUA ypaBHeHPIfI, HCEPABCHCTB, CUCTCM ypaBHeHHf/'I, COACPpKAIIUX MMapaMETPhI.

DOyHKIUH

Buinycknux nayuumcsi:

* IOHUMATh U UCTOJIb30BaTh (PYHKIIMOHAIbHbIE TOHATHUS, S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHNUS);

* BBIMIOJIHATH OCTPOEHKE TpaduKOB (PYHKIUI C TOMOIIBI0 FTEOMETPUUECKUX IPeoOpa3oBaHuil;

* BBITIOJIHATD TIOCTPOCHUE TPAPUKOB BHAA Y= X" , CTEIEHHBIX, TPUHTOHOMETPUYCCKUX, OOPATHBIX TPUTOHOMETPHUUYCCKHX,
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX (PYHKIUH;

* FICCIICJTIOBATh CBOMCTBA (PYHKITUI;



* MOHMMAaTh (YHKLIMIO KaK BaKHEHIIYI0O MaTeMaTHUECKYI0 MOJENb JJIS OMHCAHUS IMPOLECCOB U SIBICHUH OKpYXKAIOIIEro MHpa, HMPUMEHSTH

(bYHKI_[I/IOHaJIBHHﬁ SA3BIK OJI OIIMCaHMUA U UCCIICIOBaHUs 3aBUCUMOCTEH MCXKOY (1)I/ISI/I‘ICCKI/IMI/I BCIIMYMHAMMU.

20

Bbll’lyCKHuK noJjtydunt 603MOAHCHOCNb.!
* IPpOBOAUTH UCCICAOBAHNS, CBA3AHHBIC C U3YUCHUCM CBOMCTB q)YHKHHfI, B TOM YHCJIC C UCIIOJIb30BAHNEM KOMIIBIOTEPA,
¢ UCIIOJIB30BAaTh q)YHKLII/IOHaJ'IBHble MpeaACTaBJICHUA U CBOMCTBaA (bYHKI_[I/Iﬁ JJId PEIICHUS 3aaa4 U3 pa3JINYHBIX pa3aciioB Kypca MAaTEMATHUKH.

DJIeMEeHThl MaTeMaTH4YeCKOI0 aHAJIH3a

Buinycknux nayuumcs:

* IOHUMATh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C TOHATHUAMU MPOU3BOAHOM, IEpBOOOPA3HOI U MHTErpana;
* pelaTth HEPaBeHCTBA METO/I0M UHTEPBAJIOB;

* BBIUUCIIATH IPOM3BOHYIO U IEPBO0Opa3HYIO (QYHKIMH;

* MCIOJIB30BATh IPOU3BOIHYIO JJISl HCCIIEIOBAHUS U TIOCTPOCHUS TPaPUKOB QyHKINK;

* IOHMMAaTh F'€OMETPUUYECKHIA CMBICII IPOU3BOIHON U ONPEeNIEHHOIO MHTErpaa;

* BBIYUCIIATD ONpPEAEIEHHBIA HHTETPAJL.

BoinyCKHUK NOIYYUM 803MOHCHOCb.

* chopMuUpOBaTh MPEACTABICHHUE O TIpeesie PYHKINU B TOUKE;

* c(hopMUpPOBATh MPEACTABICHUE O IPUMEHEHUH T€OMETPUUYECKOIO CMBICIIa IPOM3BOIHON M MHTETpajia B Kypce MaTeMaTHKH,
B CMEKHBIX JTUCIIUITIIHAX

* chopMupoBaTh U YriyOuTh 3HaHUs 00 UHTErpae.

BeposiTHocTh M cTaTucTUKA. PadoTa ¢ 1aHHBIMU.

Buinyckuux nayuumcs:

* pemath KOMOMHATOPHBIE 3a7ja4l HAa HAXO0K/IEHUE KOJIMYEeCTBa 00BEKTOB WK KOMOMHAIIMIA;

* IpuUMeHATh Gpopmyny 6uHOMa HproToHa 11 ipeoOpa3oBaHus BEIPAXKEHUH;

* MCIIOJIB30BAaTh METOJI MaTEMaTUUECKON MHIYKIIUU JIJIsl 10KA3aTeNIbCTBA TEOPEM U PEILLIeHUs 3ajay;
* HCIOJIB30BaTh CIIOCOOBI MPECTABICHUS U aHAIN3a CTATUCTUYECKUX JaHHbIX;

* BBIMIOJIHATD ONEpaAI HaJl COOBITUSMHU U BEPOSATHOCTSIMH.

Bbll’lyCKHuK noydunt 603MOHCHOCNIb.!
¢ HAYUUTHCA ClICHUAJIbHBIM HpI/IéMaM peaicHu-d KOM6I/IH3.T0pHBIX 3aaa4,
¢ XapaKTEPHU30BaTh MPOUCCCHI U ABJICHUA, UMCIOIIHEC BGpOSITHOCTHBIﬁ XapakTep.

I'eomeTpus
Buinycknux nayuumcs:
* OMEPUPOBATH MOHATUSIMU: TOUYKA, IPSIMasi, INIOCKOCTh B MPOCTPAHCTBE, MAPALICIIbHOCTh U MEPIEHANKYISIPHOCTD MPAMBIX U INIOCKOCTEH;



* pacro3HaBaTh OCHOBHBIE BHJIbl MHOTOTPaHHUKOB (IIpU3Ma, THPaAMHJIA, IPSIMOYTOJIbHBIHN Mapajuienenumnesn, Kyo);

* U300pakaTh TeOMETpUYECKUE (PUTYPHI C TOMOIIBIO0 YEPTEKHBIX HHCTPYMEHTOB;

* U3BJIEKAaTh MH(OPMAIIHIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUTypax, MPEACTABICHHYIO Ha YePTexKax;

* npuMeHsATh Teopemy [ludaropa rnpu BEIYUCIEHUN ]IEMEHTOB CTEPEOMETPUUECKUX PUTYD;

* HaXOAUTh OOBEMBI U TUIOLIA/IM TIOBEPXHOCTEH MPOCTEHIITNX MHOTOIPAaHHUKOB C IPUMEHEHHEM (HOpMYyT;

* pacrmio3HaBaTh Tejia BpallleHUs: KOHYC, IUIUHAP, chepy U map;

* BBIYUCIIATH OOBEMBI U TUIOIIAM TOBEPXHOCTEH MPOCTEHITNX MHOTOTPAaHHUKOB U TEJI BPAIIEHUS C TOMOIIBIO (hOpMyT;
* OIIEpUPOBATh MOHITUEM «IE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIMH Ky0a U MPSIMOYTOJIbHOIO MapaJljiesICIUuIeaa;

* HAXOJUTh IPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEUECTBEHHON U BCEMUPHOM UCTOPUEH;
* IOHUMAaTh POJIb MaTEMAaTUKU B pa3BUTUH Poccum.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

* COOTHOCUTH a0CTPAKTHBIE TEOMETPUIECKUE TIOHATHS U (DAaKThI C pEaTbHBIMU KU3HEHHBIMU OOBEKTAMH U CHTYaLUsMHU;
UCII0JIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYp Ul PELIeHUs 3a]a4 IPAKTUYECKOTO CO/IepKaHMS;
* COOTHOCHUTH IUIOIIAIU TIOBEPXHOCTEH T OANHAKOBON ()OPMBI U Pa3InYHOIO pa3Mepa;

* OLICHHUBATh (OPMY NPABUILHOTO MHOTOI'PAHHMKA [TOCIIE CIIUJIOB, CPE30B U T. I1. (ONPEAEsITh KOJINYECTBO BEPILIUH,
pE€Gep U rpaHei Moy4eHHBIX MHOTOIPAaHHUKOB).

Boinycknux noayuum 603mMOoNCHOCMb HAYUUMbCAL:

* IPUMEHSATH JJIS1 pELICHUS 33/1a4 TeOMEeTpUYecKre (PaKThl, €CIIH YCIOBUS IPUMEHEHUS 3aJJaHbl B IBHOH (opMe;

* pemaTh 3aJ1aud Ha HaXO0XKJICHHE T€OMETPUUECKUX BEIMYHH 110 00pa3aM WK alropuT™Mam;

* JIeaTh MJI0CKKE (BBIHOCHBIE) UEPTEKU U3 PUCYHKOB OOBEMHBIX QUTYp, B TOM YHCIIE PUCOBATh BUJ] CBEPXY, COOKY, CTPOUTH
CEYEHUsI MHOTOTPaHHUKOB;

* U3BJIEKATh, UHTEPIPETUPOBATH U MPEOOPa30BIBATH HH(OPMALIMIO O TEOMETPUUECKUX (PUTYpax, IPEICTABICHHYIO HA YepPTEkKax;
* IPUMEHSATH FreoMeTprudeckrue (akThl AJIs pEIIeHHUs 33/1a4, B TOM YHCJIE MPEANoIaralollnX HECKOJIbKO I1IaroB peIeHus;

* ONMCBIBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEHN B IMPOCTPAHCTBE;

* (hopmynupoBaTh CBOMCTBA M MPU3HAKK (UTYD;

* IOKa3bIBaTh T€OMETPUUECKHE YTBEPKICHHUS;

* 33/1aBaTh MIJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;

* BJIAJICTh CTaHJAPTHON Ki1accuuKalue MpoCcTPaHCTBEHHBIX (GUTYp (MTUPaMUIbL, TPU3MBI, TapajuIeenUuIe/bl);

* HCIOJIB30BATh CBOWCTBA FTEOMETPUUECKUX (QUTYp JUIS PeLICHHs 3a1a4 MPaKTHYECKOro XapaKkTepa 1 3a7ay U3 Ipyrux obnacteit 3HaHMIA;
* pemiath NpocTeiIne 3aJa4l BBEIEHUEM BEKTOPHOTO Oa3uca.



