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COJAEP)KXAHME KYPCA

OcHoBHasi 0a30Basi nporpamMma

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3amad ¢ UCHOIB30BAaHUEM CBOMCTB YMCEN M CHCTEM CUMCIIEHUSA, AEIUMOCTH, JOJEW W 4YacTed, NPOLIEHTOB, MOAYJEH
yucen. Pemenne 3agad ¢ MCMONB30BAaHWEM CBOWCTB CTENCHEW M KOpHEH, MHOTOWICHOB, MPpeoOpa3oBaHUl MHOTOUYICHOB M JIPOOHO-pAIlMOHATBHBIX
BBIPAKCHUI.

Pemenue 3aa4 ¢ ucnoab30BaHUEM IPayCHON MephI yriia. Mo1yib 4ucia U €ro CBOMCTBA.

Pemrenue 3ala4 Ha JABWKCHUC U COBMCCTHYIO pa60Ty C IOMOIIBIO JIMHEUHBIX U KBaJApaTHBIX ypaBHeHI/If/'I U ux cucreM. Pemenne 3a1a4 C
MOMOIIIbIO YHCTIOBBIX HEPABEHCTB U CUCTEM HEPABEHCTB C OJHOM MEPEMEHHOM, C MPUMEHEHNEM H300PaKEHUSI YUCTIOBBIX MPOMEKYTKOB.

Pemenue 3a1a4 ¢ MCMONB30BaHUEM YHCIOBBIX (DYHKIMHA M uX rpadukoB. Vcrmonp30BaHue CBOHCTB M Ipa)MKOB JTMHEHHBIX M KBaJPATUYHBIX

byHK1IMI, 00paTHON MPOMOPIIMOHATEHOCTH U PYHKIIUU Y = x. I'padmueckoe pemieHne ypaBHEHUH 1 HEPaBEHCTB.
Tpuronomerpuyeckasi OKpPYKHOCTb, paduanuas mepa yeia. CHHYC, KOCHHYC, TaHTEHC, KOmMAaHeeHC TPOU3BOIbHOro yria. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKJIECTBO U CIEJCTBUS U3 HEro. 3HAUeHUs TpUTrOHOMeTpuueckux QyHkumii mist yriaos 0°, 30°, 45°, 60°, 90°, 180°, 270°
T T T T
(0, —, —,—, — pan). Popmynsi CL0IHCEHUS MPULOHOMEMPULECKUX PYHKYUL, POPMYIbl NpUBedeHUst, popmyivl 08OUHO20 ApeyMeHma.
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Hymu dynkimu, mpoMexxyTku 3HAKOMOCTOSSHCTBA, MOHOTOHHOCTh. Haunbonbiiee n HanMmeHbliee 3HaueHne GyHkuuu. [lepuoanueckue
dbyakuun. YeTHOCTh U HeYeTHOCTh PyHKIUN. CrnodxcHble yHKYuU.
Tpuronomerpuyeckue QyHKIUU y =CcOSX, y =sinx, y = tgx. Qyukyusa y = ctgx . CBoWCTBa U rpa@UKU TPUTOHOMETPUUECKUX ()YHKIUH.



ApKKOCUHYC, apKCHUHYC, apKTaHIeHC uucia. Apkkomawneenc uucna. llpocreliliue TpUTOHOMETPUYECKUE YypaBHEHUs. PemieHue
TPUTOHOMETPUUECKUX ypaBHEHUI.

Obpammnvie mpuconomempuyieckue GynKyuu, ux ceoticmea u epaguxu. Pewenue npocmetiuuux mpuecoHomMempuiecKux Hepagencms.

Crenenb c JeiCTBUTENBHBIM MOKa3aTeleM, cBoiicTBa cremeHu. [Ipocreiimne moka3aTenbHble ypaBHEHHs U HepaBeHcTBa. llokazaTtenbHas
(GyHKLUS ¥ ee CBOWCTBA U TpaduK.

Jlorapudm uncna, cpoiictBa jorapudma. Jlecaruunspiii morapudm. Yucno e. Hamypanwvmsiii noeapugm. IlpeodpazoBanue gorapuMUIECKUX
BeIpakeHuil. Jlorapudmuueckue ypaBHeHHs U HepaBeHCTBA. Jlorapudmuieckas GyHKIHS U ee CBOMCTBA U Ipad UK.

Crenennas pyHKIMs U ee CBOicTBa U rpaduk. MppanuoHnanbHble ypaBHEHUS.

Memoo unmepsanoe 0ns pewienus HepageHcms.

IIpeobpaszosanusa epaguxos Gynkyuii: cosue 6001b KOOPOUHAMHBIX OCeU, pPACMANCEHUe U Cocamue, OmMpadceHue OmHOCUMENbHO
Koopounamuwix ocel. I paguueckue memoowvl pewienus ypasrnenuil u Hepagencms. Peulenue ypagnenuil u Hepagencma, cooepicaujux nepemeHHy0 noo
3HAKOM MOOYJIAL.

Cucmemvl noKa3amenbHbiX, 102apUPMULECKUX U UPPAYUOHATbHBIX YpasHeHull. Cucmembl NOKA3ameibHbIX, 102apUPMULECKUX HEPABEHCME.

Bzaumno obpamuvie pynxyuu. I pagpuxu 63aumno oopamuvix yHKyuil.

VYpaenenus, cucmemsl ypasnenuii ¢ napamempom.

[IpousBonnas Gpynkuuu B Touke. KacatenbHas k rpaguky ¢yHkiuu. ['eomerpuyeckuit u ¢uznyeckuil cMbIci nmpou3BoaHoi. [IpousBoaHbie
aneMeHTapHbIX GyHKUMH. [Ipasuna oughgpepenyuposanus.

Bmopas npouzeoonas, ee ceomempuyeckuti u husuyecKuti cCMuici.

[TonsTe 0 HenmpephIBHBIX (YHKIMSAX. TOukH sKcTpemMyMa (MakcuMyma M MHHMMYyMa). MccnenoBaHue ayieMEHTapHbIX (YHKIMHA Ha TOYKH
JKCTpeMyMa, HauOoJiplllee W HAaUMEHblee 3HaueHHE C IMOMOUIbI0 HPOM3BOJIHOU. [locmpoenue epaguxos QYHKyuii ¢ nomoublo Npou380OHbIX.
IIpumenenue npouzso0Hol npu pewieHuu 3a0ady.

IlepBooOpasnasi. Ilepsoobpasuvie snemenmapnvix @yuxkyuti. I[lnowaov Kpusonruneunon mpaneyuu. Popmyra Heromona-Jleubnuya.
Onpeoenennvlii unmezpai. Bvruucnenue nnowadei niockux gueyp u 06vemos men 8paujeHus ¢ NOMoubo UHmMe2pad.

I'eomerpus

[ToBTOpenue. Pemenne 3ama4 ¢ MpUMEHEHHEM CBOMCTB (UTYp Ha IUIOCKOCTH. 3a7aud HA JIOKA3aTEbCTBO M MOCTPOCHHE KOHTPIPHUMEPOB.
Hcnonp3oBaHne B 3ajadax NPOCTEMIINX JIOTMUECKMX NpaBWil. PerieHue 3ajay ¢ UCIOJIb30BAaHUEM TEOPEM O TPEYroJIbHMKAaX, COOTHOIIEHUN B
MMPAMOYTOJIBHBIX TPEYroJIbHUKAX, q)aKTOB, CBA3aHHBIX C YCTBIPEXYT'OJIbHUKAMU. Pemenne 3aga4d C HCIIOJb30BaHHEM q)aKTOB, CBA3aHHBIX C
OKpYXHOCTsIMH. PelieHne 3agau Ha U3MepeHUsl Ha IIIOCKOCTH, BBIYUCIICHHE JUIMH U IIomanel. Pewenue 3a0au ¢ nomowbio 6eKmopos u KooOpouHam.

Harnsnnas crepeomerpus. @urypsl U ux uzoOpaxenus (KyO, mupamuna, npusma). OcHosHble NOHAMUSL cmepeoMempuu U Ux Ceolcmaa.
Ceuenus Kyba u TeTpaspa.

Touka, mpsimMasi ¥ MJIOCKOCTh B IPOCTPAHCTBE, aKCHOMBI CTEPEOMETPHUH U CJIEICTBUS U3 HUX. B3anMHOe pacnonoxeHne NpsIMbIX U IUIOCKOCTeH
B npocTpancTie. [lapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B pocTpaHcTBe. M300pakeHne NpocTeHIX MpoCTPaHCTBEHHBIX (PUTYp Ha IUIOCKOCTH.

Paccrostnust Mexay purypamu B mpoCTpaHCTBE.



Vel B mpocTpancTse. [leprneHanKyaspHOCTh IPSIMBIX U IUIOCKOCTEH.

[Mpoekumst ¢urypsl Ha IUIOCKOCTh. I[IpH3HAKU TEPHEHIUKYISAPHOCTH TMPSMBIX U IJIOCKOCTEH B MpocTpaHcTBe. TeopemMa 0O Tpex
HEePIEeHIUKYIIApax.

Muororpanauku. Ilapamnenenunen. CpoiicTBa mNpsiMOYrojbHOTO Tapaenenunena. Teopema Iludaropa B mpoctpancte. Ilpusma wu
nupamua. [IpaBunbpHas nmupamMuaa U npaBmibHas mpusma. [Ipsmas mupamuaa. DIEMEHTH IPU3MBI U THPAMUJIBL.

Tena Bpamienus: UWIMHAP, KOHYC, cdepa u map. OCHOBHBbIE CBOWCTBAa MHPSIMOro KPYroBOIO IWJIMHJIPA, MPSIMOrO KPYroBOTO KOHYcCA.
N3o6pakenue Ten BpalieHus Ha IIOCKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCe, ceyeHUs KOHYca (napaiieibHoe OCHOBAHUIO U npoxodsaujee uepe3 6epuiuHy), cedenus YuluHopa
(napannenbHo u nepneHOUKyIApHO ocu), cevenus wapa. Pazeepmka yununopa u Konyca.

IIpocmetiwue KoMOUHAYUU MHO202PAHHUKOS U Mel 8paujenus mexcdy cooou. BelurcieHue >IeMEHTOB MPOCTPaHCTBEHHBIX Quryp (pebdpa,
JIMaroHalv, yTJibl).

[Inomank MOBEPXHOCTH MPaBMWIIBHONW MUpaAMHUABI U MPAMOM mpu3Mbl. [lnomans MOBEPXHOCTH MPSAMOTO KPYroBOTO LMIHHAPA, MPSIMOTO
KPYroBOT0 KOHYCa M 1Iapa.

[Tonstue 06 o0veme. OOBbEM MUpPaMHIBI U KOHYCA, TPU3MbI U uauHapa. O0beM miapa.

Ilooo6nvie mena 6 npocmpancmee. COOTHOLIEHUS] MEXKIY IUIOIIAIMU IIOBEPXHOCTEN U 00beMaMu MOA0OHBIX TEI.

Heuoicenus 6 npocmpancmee: napaiebHbili NEPeHoC, YeHMPAlbHAs CUMMEmpUs, CUMMEmpus OMHOCUMENbHO NI0CKOCMU, NOBOPOM.
Ceoticmea oguxcenuil. [Ipumenenue osudicenuil npu peueHuy 3a0ay.

BexTopsl u koopauHaTel B mpocTpaHcTBe. CymMMa BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHWCIO, Yroll MEXAy BekTopamu. KosnuHeapHble u
KOMIUTaHapHbIe BEKTOpbl. CkanapHoe npouzeedeHue 6ekmopos. Teopema o0 pasznodxcenuu 6eKkmopa no mpem HeKoMnianapHolm eekmopam. CransapHoe
npouseedeHue 6eKkmopos 8 Koopounamax. llpumenenue 8ekmopos npu peuieHuly 3a0ay Ha HAX0HCOeHUue paccmoaHull, OnuH, niowadel U 06vLeMos.

Ypaenenue niockocmu 6 npocmpancmee. Ypasnenue cghepvi 6 npocmpancmee. QPopmyna 0ns 8blYUCTIEHUS PACCMOAHUSL MeHCOY MOUKAMU 8
npocmpancmae.

BepositHocTh U cTaTucTuka. Pabora ¢ 1anHHbIMH

[ToBTOpenwue. Pemenune 3amay Ha TabauvHOE U TpaduuecKoe MpecTaBiIeHNEe JaHHBIX. VICTOab30BaHNe CBONCTB M XapaKTEPUCTHK YHCIOBBIX
HaOOpOB: CpeAHMX, HaWOOJIBIIEr0 M HAUMMEHBIIEro 3HA4YEHUs, pa3Mmaxa, oucnepcuu. Pewenue 3a0au na onpedenenue uacmomvl u 8epOAMHOCMU
cobvimutl. Bviuucnenue eeposimmocmetl 8 ONbIMAX ¢ PABHOBO3ZMONCHBIMU dTIeMEHMAapHbIMU ucxooamu. Pewenue 3a0au ¢ npumenenuem

Kombunamopuxu. Pewenue 3a0au na eviuucienue gepoamnocmeni He3A8UCUMBIX COObIMUL, NPUMEHEHUe POPMYIbl CLONCEHUS BEPOAMHOCTEI.
Pewenue 3a0au ¢ npumenenuem ouazpamm Jiinepa, depesa epoamuocmel, popmyavt bepuynnu.

Yenosnas eeposimuocme. Ilpasuno ymnoowcenus eposmuocmeti. Popmyna noaHoOU 6eposmHOCHU.

Huckpemnuie cuyuatinvie eenuyunsl u pacnpedenenus. Hezasucumvle ciyuaiinvie éenuuunvl. Pacnpedenenue cymmvl u npouszeedenus
He3A8UCUMBIX CTVYAUHBIX 8ETUYUH.

Mamemamuueckoe odxcudanue u OUcnepcus ciydaunol eeaudunsvi. Mamemamuueckoe oxcuoanue u OUCNEPCUs CyMMbl CLYYAUHBIX GETUYUH.
T'eomempuueckoe pacnpedenenue. bBunomuanvrhoe pacnpeoenenue u e2o c80LUCMad.

Henpepuiguvie cnyuaiinvie senuuunvl. Ilonsmue o nnomuocmu éepossmuocmu. PagnomepHnoe pacnpeoenenue.



Tlokazamenvroe pacnpedenenue, €20 napamempbi.

Ilonamue o HopmanvHom pacnpedenenuu. Ilapamempol HOpmanvhoeo pacnpedenenus. Ilpumepsi CIyYaiHbIX GeIUYUH, NOOYUHEHHBIX
HOPMAIbHOMY 3AKOHY (NO2PeuHOCMb U3MepPeHUll, POCH 4elo6eKa).

Hepasencmeo Yeoviuesa. Teopema Bepuynnu. 3akon 6onvuux uucen. Boibopounsiii memoo usmepenus geposmuocmeii. Ponv 3akona 6onrvuiux
yucen 8 Hayke, npupooe u oouecmae.

Kosapuayus 0eyx cayuatineix eenuuun. Ilowsamue o xkosgpuyuenme xoppenayuu. CoemecmHvle HAOMOOEHUSA O8YX CAVHUAUHBIX BETUYUH.
Buvibopounwiii koaghuyuenm xoppensayuu.

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA COAEP KAHUSA KYPCA

W3yyenne mnpenmera Maremaruka: anreOpa M Hadala MaTeMaTHYeCKOro aHalli3a, TEOMETPHs IO JaHHOH MporpamMMe CIOCOOCTBYET
(GOPMHPOBAHUIO Yy YYAIIMXCS JIMYHOCTHBIX, METANPEIMETHBIX M TIPEJAMETHBIX pPE3YJIbTaTOB OOYYCHHUs, COOTBETCTBYIOIIUX TPeOOBAHUIM
deepanbHOT0 roCyAapCcTBEHHOTO 00pa30BaTEIbHOIO CTAHIAPTa CPEAHEro 00IIero 00pa3oBaHusl.

Ilnanupyemsbie JTu4YHOCTHBIC pe3yabTaTrbl ocBoeHUust OOII JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOLICHHH
o0yyaromuxcs Kk cede, K CBOeMYy 310POBbIO, K IO3HAHMIO cedsi:

— opueHTanus OO0YyYaroIMXCsS Ha JOCTH)KEHHE JIMYHOTO CYACThs, pEaM3alMi0 TMO3WTUBHBIX JKU3HEHHBIX MEpPCHEKTHUB, HHHUIIMATUBHOCTD,
Kp€aTuBHOCTb, TOTOBHOCTb 1 CIIOCOOHOCTD K JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTH CTaBUTH EJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI;

— TOTOBHOCTb M CIIOCOOHOCTh OO€cmeuuTh ce0e W CBOMM ONU3KUM JOCTOMHYIO >KM3Hb B IIPOLIECCE CAMOCTOSTENbHON, TBOPUECKON u
OTBETCTBEHHOM JACATCIIbHOCTH,

— TOTOBHOCTb M CIOCOOHOCTH OOYYarolUXcsi K OTCTAaMBAHHWIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTH M CIOCOOHOCTH
BBIpa6aTBIBaTI> CO6CTB€HHYIO IIO3UIIHIO 110 OTHOIICHHUIO K O6HI€CTB€HHO-HOJ'H/ITI/III€CKI/IM COOBITUSIM MponuIOTO U HACTOALIECTO HA OCHOBEC OCO3HAHUA U
OCMBICJIEHUSI UCTOPHUH, TYXOBHBIX EHHOCTEN U JOCTUKECHUI HAIlIEH CTPAHBbI;

— TOTOBHOCTh U CIOCOOHOCTH OOYYArONIMXCS K CaMOPAa3BUTHIO M CAMOBOCIHUTAHUIO B COOTBETCTBHHU C OOIIEYEIOBEYECKUMH IIEHHOCTSIMU H
ujeanaMu rpakJaHCKOro 00IIecTBa, MOTPeOHOCTh B PU3UUYECKOM CaMOCOBEPIICHCTBOBAHUY, 3aHATHIX CIOPTUBHO-03/IOPOBUTEIHHON NEATENbHOCTHIO;

— TpHUHATHE U peaju3alus HEeHHOCTeH 370poBOro M 0e30macHOro odpasza >KU3HH, OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIECHHE K
COOCTBEHHOMY (PU3MUECKOMY U TICUXOJIOTHYECKOMY 3/10POBbIO;

—  HEeNpUsTHE BPEIHBIX IPUBBIYEK: KypEeHUs, YIIOTPEOJIEHUs alIKOT0JIsl, HAPKOTHKOB.
JInuHoCcTHBIE pe3yJbTaThl B c(pepe oTHOIIEeHNI o0y4yarommxcs kK Poccnu kak k Poqune (OredecTBy):

—  poccuiicKasi HIEHTHYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHMCKON MIEHTHMYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K
HCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOTO Hapoa U cyabde Poccun, maTproTi3M, rOTOBHOCTD K clTy>keHHI0 OTedecTBY, €ro 3allluTe;

—  YB@XEHHE K CBOEMY HApOAY, YyBCTBO OTBETCTBEHHOCTH Hepel PoauHoi, ropaocTu 3a CBOM Kpal, CBOX0 Poauny, pouuioe u HacTosiee
MHOTOHAIIMOHAJIFHOTO Hapoja Poccuu, yBakeHHE K TOCYIapCTBEHHBIM CUMBOJIaM (Tep0, ¢uiar, THMH);

— (¢opmMHpOBaHUE YBaXEHHS K PYCCKOMY SI3bIKY KaK rocyaapcTBeHHOMY s3bIKy Poccuiickoit @eneparum, sSBISIONIEMYCS OCHOBOM poccnﬁCKogi



UIEHTUYHOCTH U IVIaBHBIM ()aKTOPOM HAIlMOHAJIBHOI'O CAMOOIIPEECIICHUS;

—  BOCHHMTaHME YBa)KECHHUS K KYJIbTYpE, A3bIKaM, TPAJULUAM U 00bI4asiM Hapoa0B, IpoxuBaroux B Poccuiickoit @enepanuu.
JInuHoCTHBIE pe3yJbTaThl B c(pepe OTHOLIEHH I 00y4al0IIMXCS K 3aKOHY, FOCYAapPCTBY M K IPAa’KIAHCKOMY 001eCTBY:

—  TPaXIAHCTBEHHOCTb, TPAXKAAHCKAs MO3ULMS AaKTUBHOIO U OTBETCTBEHHOI'O WJI€HAa POCCUHCKOro OOIIECTBa, OCO3HAIOLIETO CBOU
KOHCTUTYIIMOHHBIE TPaBa M OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH W TPABOINOPSAIOK, OCO3HAHHO NPUHHMAIOLIETO TPATUIMOHHBIC HAIMOHAIBHBIE U
o0111e4yenoBeyeckue ryMaHUCTUYECKHE U IEMOKPATHUECKUE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOLLIECTBEHHON KHU3HH;

— TpU3HAaHHE HEOTYYKIAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YeOBEKa, KOTOpPbIE NpPUHAAIECKAT KaXKIOMY OT POKICHHS, TOTOBHOCTh K
OCYILECTBIICHHIO COOCTBEHHBIX IPaB U cBOOOJ 0€3 HapylleHUs IpaB U CBOOOJ IPYrux JHIl, TOTOBHOCTh OTCTauBaThb COOCTBEHHBIE IIpaBa U CBOOOIbI
YeloBeKa W TpaKJIaHWHA COTJIACHO OOIIENpPHU3HAHHBIM TPUHIMIIAM M HOPMaM MEXKIYHapOJHOTO MpaBa M B COOTBeTCTBUH ¢ KoHcTHTynmen
Poccuiickoit denepannu, npaBoBasi U MOJIUTHYECKAs TPAMOTHOCTB;

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOIN NMPAaKTUKH, OCHOBAHHOE HA THAJIOTE KYIBTYp, &
TaKXe Pa3InYHbIX (POPM OOILECTBEHHOIO CO3HAHUS, OCO3HAHUE CBOET0 MECTa B MOJUKYIbTYPHOM MHUPE;

—  MHTEpHOpHU3aLMs LIEHHOCTEW IEMOKPAaTUH U COLMAIBHOM COJMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PEryJIMPOBAaHUIO OTHOUIEHUHM B IpYyIIIIE
WIM COLIMAJIBHOM OpraHu3alluu;

— TOTOBHOCTb OOYYaroIIMXCS K KOHCTPYKTHBHOMY YYacTHUIO B IPUHATUM PELICHUH, 3aTparuBalollMX MX I[paBa U UHTEPECHl, B TOM YHCIE B
pa3n4HbIX (hopMax OOIIECTBEHHON caMOOpraHu3aluy, CaMOYIIPaBIeHHs, OOIIECTBEHHO 3HAUUMOMN JAEATENbHOCTH;

—  INPHUBEPKEHHOCTb MJIEIM HMHTEpPHALlMOHAINW3Ma, JPYXKObl, PaBEHCTBA, B3aMMOIOMOINIM HAPOJIOB; BOCIHUTAHHME YBAaXXKUTEIHHOIO OTHOILIEHUS K
HalMOHAJIbHOMY J0OCT

—  OMHCTBY JIIOJIEH, UX YyBCTBaM, PEIIUTHO3HBIM YOEKACHUSM;

— TOTOBHOCTb OOYYaroIIMXCS MPOTUBOCTOSATh HJIECOJIOTHMH JKCTPEMH3Ma, HalMOHAIU3Ma, KCeHO(GOoOWH; KOPPYMHIHMH; AUCKPUMUHALMU IO
COLIMAJIbHBIM, PEIIMTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM U JPYT'MM HETaTUBHBIM COLIMAIIBHBIM SIBJICHUSM.

JInuHoCTHBIE pe3yJIbTaThl B c(pepe OTHOLIEHH I 00YUYaIOIIMXCS € OKPYKAMIUMU JHOIbMU:

— HpPaBCTBEHHOE CO3HAHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHS OOIICYEIIOBEUECKMX IICHHOCTEH, TOJEPAaHTHOTO CO3HAHHWS M IOBEIEHHUS B
MOJIMKYJIBTYPHOM MUPE, TOTOBHOCTU U CIIOCOOHOCTH BECTH Auajior ¢ Jpyrumu JIroAbMH, JOCTUTaTh B HEM B3aWMMOIIOHUMAHUWA, HAXOAUTH O6HII/I€ e
U COTPYIHHUYATH IS UX JOCTHKEHUS;

—  TNPUHATHE TYMAaHHCTUYCCKUX IICHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JOOPOXKEIaTeIbHOE OTHOIICHHUE K JPYroMy YelIOBEKY, ero MHEHHIO,
MHUPOBO33PEHHIO;

— CIIOCOOHOCTEH K CONICPECIKUBAHUIO H (bOpMI/IpOBaHI/Ie IMO3UTUBHOI'0O OTHOWICHUA K JIKOJAM, B TOM YHCIC K JiMOaM C OrpaHNYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBbSI I MHBAJIUJaM; O€peKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PU3MUECKOMY U TCUXOJIOTUYECKOMY 37I0POBBIO
JIPYTHX JEOJCH, YMEHHE OKa3bIBaTh TIEPBYIO TOMOIII;

—  (opmupoBaHMe BBIPAKEHHOW B IOBEJACHHHM HPABCTBCHHOW TO3WIIMHM, B TOM YHCIIE CIHOCOOHOCTH K CO3HATEIHLHOMY BBIOOpPY m00pa,
HPABCTBEHHOT'O CO3HAHMSI M MIOBEJACHHS HA OCHOBE YCBOCHUS 0OIIEUeTIOBEUECKUX [IEHHOCTEH U HPaBCTBEHHBIX YYBCTB (U€CTH, A0JTa, CIPABEUIMBOCTH,
MUJIOCEPIUS U JPYKETIOOUS);

— Pa3BUTHC KOMHCTCHL{I/II‘;I COTPpyAHUUCCTBA CO CBCPCTHUKAMHU, ACTbMHU MIIAJIICTO BO3pPacTa, B3POCIBIMH B 06pa3OBaTCHBHOI>'I, OGH.[CCTBGHHO

MOJIE3HOM, Y4EeOHO-UCCIIe0BATEIbCKOM, MPOSKTHON U APYTHX BUAAX JACATEIHHOCTH. p



JIM4HOCTHBIE pe3yJabTaThl B cepe OTHOIIEHUH 00y4alONIUXCS K OKPY:KAI0IIeMy MUPY, *KMBOM NPHPoOe, Xy/105KeCTBEHHON KYJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKd, 3HAYUMOCTH HAyKd, TOTOBHOCTh K HAyYHO-TEXHUYECKOMY
TBOPUYECTBY, BIIAJICHUE JIOCTOBEPHOW WHQOpPMAMECH O TEPEIOBBIX JTOCTHKEHHUSX M OTKPBITUSX MHPOBOH M OTEYECTBEHHOW  HAyKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHMIO, HA MPOTSHKEHUHM BCEH JKM3HM; CO3HATEIBHOE OTHOLICHHE K
HENPEpPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIENTHON MPO(hecCHOHANBbHON U O0IIECTBEHHON AESITeIbHOCTH;

—  DKOJIOTHYECKas KyJIbTypa, OepekKHOe OTHOILICHUS K POJHOM 3eMJie, MpUpOIHBIM OoraTcTBaM Poccuu m Mupa; MOHUMaHUE BIUSHUS COIIUAIBHO-
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSIHUE MIPUPOJTHOMN U COLUAIBHOM Cpe/ibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPUPOTHBIX PECYPCOB; YMEHUS U HAaBBIKU
Pa3yMHOTO TPHUPOJIONOJIB30BAHUS, HETEPHUMOE OTHOIICHHE K JACHCTBUSM, NPHUHOCSIIUM BpEI HKOJOTHUH; MPUOOpPETEHUE OMbITa HKOJIOTO-
HApPAaBIEHHOW NESTEIILHOCTH;

—  3CTETUYECKOE OTHOIIEHHUS K MUPY, TOTOBHOCTh K 3CTE€TUUECKOMY O0YCTPOHCTBY COOCTBEHHOTO ObITa.

JInuHoCTHBIE pe3y/bTaThl B chepe OTHOLIEHUI 00y4aIONIUXCS K CeMbe U POJAUTE/ISIM, B TOM YK CJIe MOATOTOBKA K CeMeifHOM KM3HU:

—  OTBETCTBEHHOE OTHOIICHHME K CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO IPUHSTHS IIEHHOCTEH CEMEITHOM JKU3HMU;

—  TOJIOXKUTENbHBIN 00pa3 ceMbU, POJUTEIHCTBA (OTIIOBCTBA U MATEPUHCTBA), HHTEPUOPHU3ALIUS TPATUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JInuHocTHBIE pe3yJibTaThl B c(hepe OTHOLIEHHS 00y4aIOIIUXCS K TPYAY, B cepe cOUMAILHO-IKOHOMHYECKUX OTHOIIEHUIA:

—  yBaXkeHHeE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

—  OCO3HaHHBIN BBHIOOp OymyIIel mpodeccuu Kak MyTh U CIOCO0 peann3alii COOCTBEHHBIX JKM3HEHHBIX TIJIAHOB;

—  TOTOBHOCTb OOYYaroUIMXcs K TPYAOBOU MpodeCCHOHATBHON AeATeIbHOCTH KaK K BO3MOKHOCTH yYacTHs B PEIICHUH JIMYHBIX, OOIIIECTBEHHBIX,
rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

—  TOTPeOHOCTb TPYAUTHCS, YBOKEHHUE K TPYY U JIIOJIIM TPpYJa, TPYAOBBIM JOCTHKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOUIEHUE K Pa3HBIM BHJIaM TPYJIOBOM J€ATEILHOCTH;

- T'OTOBHOCTB K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIIO4Yas O6y‘-I€HI/I€ U BBIITOJIHEHHUEC JOMAIlTHUX 00s3aHHOCTEMN.
JInuHoCTHBIE pe3yabTaThl B chepe pU3nIeCKOro, NCUX0J0rHYECKOr0, COLUATBHOI0 H AKaJeMHYeCKOro 6,1aronoJyyusi 00y4aommxcs:

—  (¢u3uyeckoe, dMOIMOHATIBHO-TICUXOJIOIMYECKOe, COLMANbHOE Ojaronoiyyne oOydaroluxcs B JKM3HM OOpa3oBaTeIbHON OpraHu3alui,
OIL[YII[EHUE I€TbMHU O€30MaCHOCTH U MCUX0JIOrHYecKoro koMmpopra, HHPOPMAIIMOHHON 0€30M1aCHOCTH.

I[InanupyemMsblie MeTanpeaMeTHbie pe3ybTaThl ocBoeHus OOII
MerTanpeMeTHbIE pe3yIbTaThl OCBOCHHS OCHOBHON 00pa30BaTEIbHON IIPOTpaMMBbI MPEACTABICHBI TPEMS TPYIIIIAMH YHUBEPCATBHBIX YIeOHBIX
nevictBuii (YVY]I).
1. PeryasiTuBHbIE YHUBEpPCcAJIbHbIE YueOHbIE eliCTBUSA
BbINnyCKHUK HAYYMTCS:
—  CaMOCTOSITEIIEHO OINPENeIATh IeJH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH, IT0 KOTOPBIM MOXHO OIPEACIUTE, 9TO IENTb TJOCTUTHYTA,;
—  OIICHHBATh BO3MOJXKHBIEC TIOCTICICTBUS JTOCTHKECHHUS MOCTABJICHHOM 1ENH B ACSITEILHOCTH, COOCTBEHHOM JKU3HU U KU3HHU OKPYXKAIOIIUX JTFOJICH,
OCHOBBIBAsICh HA COOOPaKEHUSAX 3TUKH U MOPAJIH,
—  CcTaBUTH U GOpPMYIHPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbHOM NEATEILHOCTH U KU3HEHHBIX CUTYAIIUSX;



—  OIICHMBATh PECYPCHI, B TOM UHUCIIE BPEMS U IpYyrHe HeMaTepuaabHble Pecypchbl, HEOOXOIUMBIE JUIsl JOCTUKEHUSI TIOCTABJICHHOM 11eTH;

—  BbIOMpAaTh MyTh NOCTHKEHUS 1IeJIM, INIAHUPOBATh PEICHUE OCTABICHHBIX 33/1a4, ONTUMHU3UPYS MaTepuaibHble 1 HeMaTepUaabHbIE 3aTPAThI;

—  OpraHu3o0BBIBaTh 3()(HEKTUBHBIN MOMCK PECYPCOB, HEOOXOAMMBIX JJISl TOCTHXKEHUS TIOCTABICHHOM LeNH;

—  COIOCTABJIATH MOJYYECHHBIN pe3yNbTaT AATEIbHOCTH C TOCTABIEHHOM 3apaHee LEeblo.
2. Tlo3HaBaTe/IbHbIe YHUBEPCAJIbHbIE YUeOHbIe /IeilicTBUSA
BbInyCKHUK HAYYHTCSH:

—  HCKaThb U HAXOJIUTh O0OOIIECHHBIE CITIOCOOBI peIIeHus 33/1a4, B TOM YHCJIE, OCYIIECTBIATh Pa3BEPHYTHIN HH()OPMAITMOHHBIN TTOUCK U CTaBUTh Ha
€ro OCHOBE HOBbIE (yueOHbIE U TO3HABATENILHBIC) 3a/1a4H;

— KPWUTHUYECKH OIICHUBATh W HMHTEPIPETUPOBATh HMH(OPMAIMIO C pa3HBIX NO3MIMH,  pacrno3HaBaTh W (PUKCHPOBATH MPOTHBOPEUHS B
UH(}OPMAIMOHHBIX UCTOYHUKAX;

- HCIIOJIB30BATh PAa3JIMYHBIC MOACIIbHO-CXEMATUYCCKUE CPCACTBA JIA HNPCACTABICHUA CYHICCTBCHHBIX CBsI3EH M OTHOmCHHﬁ, a TaKXE
MPOTUBOPEUHL, BHISIBICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHUKAX;

—  HAaXOJWTh U IIPUBOAUTH KPUTUUYECKHUE ApPTyMEHTHI B OTHOLLIEHNUHN JIEUCTBUM U CYKIEHHU APYTrOro; CIOKOMHO ¥ Pa3yMHO OTHOCUTBHCA K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIICHUU COOCTBEHHOTO CYXKJIEHUS, pACCMATPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOAWTH 32 paMKH y4EOHOTO MPEAMETa M OCYIIECTBISThH IEJICHANPABICHHBIA TTOMCK BO3MOXKHOCTEH IS IUPOKOTO MEePEHOCa CPEJICTB U
Croco0o0B JeiCcTBHS;

—  BBICTpaMBaTh MHAMBUIYAJTbHYIO OOpa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAsT OTPAHUYEHHUS CO CTOPOHBI JIPYTHMX YYaCTHUKOB U PECYpPCHBIE
OTpaHUYCHUS;

—  MEHTh U yAEPKUBATh Pa3HbIEC MO3ULIMU B [IO3HABATEIBLHON AEATEIIBHOCTH.

3. KoMMyHHKATHBHbIe YHUBepPCAJbHbIE yUeOHbIe JeiicTBUS
BbInyCKHUK HAYYHTCH:

—  OCYHIECTBJISITH JCJIOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHHKAMHU, TaK M CO B3POCIBIMU (KaK BHYTpHU 00pa30BaTEIHLHOM OpraHU3allud, TaK 1 3a €€
npenenaMu), MOA0UpaTh MApTHEPOB IS JEIOBOM KOMMYHHKAIIUU HCXOMAS W3 COOOpaKEHUH pe3ylIbTaTUBHOCTH B3aWMOJEWUCTBUSA, a HE JHYHBIX
CHMIIATH;

—  TIpH OCYIIECTBJICHUU TPYNIOBON pabOTHI OBITh KaK PYKOBOAMUTEIIEM, TaK U YWICHOM KOMAaH/IbI B Pa3HBIX POJIsSX (TeHepaTop ueH, KPUTHK,
WCITOJTHUTEIIb, BRICTYITAOIITUH, IKCIIEPT H T.11.);

—  KOOPIWUHHUPOBATH M BHITIOTHATH padOTy B YCIOBUSIX PEATBHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS,

—  pa3BepHYTO, JIOTHYHO M TOYHO MU3JIaraTh CBOIO TOYKY 3PEHHUS C UCIIOJIH30BAHUEM aJIeKBATHBIX (YCTHBIX M MHCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH()IUKTOTEHHBIC CUTYAllUU U TIPEJOTBPAIIAaTh KOHMIUKTHI IO UX aKTUBHOW (Da3bl, BRICTPAUBATh JIETOBYIO U 00pa30BaTEebHYIO
KOMMYHUKAITUIO, N30€erast JTMIHOCTHBIX OIEHOYHBIX CY>KIECHUH.



Ilnanupyemble npeaMeTHble pe3yiabTaThbl 0cBoeHuss OOIl

Pe3ynbTarel 6a30BOr0 ypoOBHS OPHEHTUPOBAHBI HA OOIYIO ()YHKIIMOHAIBHYIO TPAMOTHOCTD, MOTYYCHHE KOMIIETCHTHOCTEH JIJIsi IOBCEAHEBHON
KHM3HU ¥ OOIIEro pa3BUTHs. JTa rpyIina pe3yibTaToB MPEIoiaracr:

— IOHUMAaHKE MPEMETa, KIFOUEBBIX BOIPOCOB M OCHOBHBIX COCTABIISAIONIMX JJIEMEHTOB U3y4aeMOM MPEAMETHOU 00J1aCTH, YTO 00CCIICYHBACTCS
HE 3a CYCT 3ayYyHBAHUs ONPEICICHUI U TPABHI, & TOCPEICTBOM MOJICIMPOBAHUS U TIOCTAHOBKH MPOOJIEMHBIX BOIPOCOB KYJIBTYPhI, XapaKTEPHBIX IS
JTAHHOU TIPeIMETHON 00IacTu;

— YMEHHE peIllaTh OCHOBHBIC MPAKTHUYECKUE 3aJIa4M, XapaKTepPHBIC IS MCIIOJB30BAHHMS METOJOB M MHCTPYMEHTApHs JaHHOHM MpeaMETHOMN
obOnacru;

— OCO3HAHHME PAMOK M3y4aeMOil MPeJIMETHON 00JIACTH, OTPAHUYCHHOCTH METOJIOB M HHCTPYMEHTOB, TUITMYHBIX CBSI3€H C HEKOTOPHIMHU JPYTHMH
00J1acTsIMA 3HAHUAL.

Ba3zoBblii ypoBeHb
«IIpo0ieMHO-PyHKIIMOHAIbHBIE Pe3yJIbTATHD)

Pazpnen I. BoinycKHUK HAy4YuTCH II1. BoinyCKHUK MOJYYHUT BO3MOKHOCTh HAYYMTHCH
Meau ocBoeHMsI JIng ucrionb30BaHusl B MOBCEHEBHOM KU3HU U s pazeumus mvluLienus, UCNOIb308AHUS 8 NOBCEOHEBHO
npeaMera o0ecrniedyeHns: BO3MOKHOCTH YCIIEITHOTO MPOJOJIKEHUS | HCUSHU

o0pa30BaHMsl 110 CIIENUATBHOCTSAM, HE CBSI3aHHBIM C u obecneyeHuss 03MONCHOCMU YCREUIHO20 NPOOOIHCEHUS.

MIPUKJIaHBIM UCIIOJIb30BAaHUEM MaTEMAaTUKU 006pa306anus no CNeYUarbHOCMAM, He CEA3AHHbIM C

NPUKTIAOHBIM UCNOTIb30BAHUEM MAMEMAMUKU




Dnemenmot meopuu
MHOJICcecme u
Mamemamuyeckoil
J102UKU

OnepupoBath Ha 0a30BOM YPOBHE MOHSATUSIMHU:
KOHEYHOE MHOKECTBO, JIEMEHT MHOXECTBA,
HOJMHOXECTBO, IIepeceueHre U 00bEeJUHEHNE
MHO€ECTB, YACIOBbIE MHOKECTBA HA
KOOpPJMHATHOH NPSIMOM, OTPE30K, HHTEPBAJ;
OTIepHPOBATH Ha 6230BOM YPOBHE MOHITHIMU:
YTBEPKJICHHUE, OTPULIAHUE YTBEPKICHUSI, UCTUHHBIE
Y JIOXKHBIE YTBEPIKJICHUS, IPUYHHA, CIECICTBUE,
YaCcTHBIN cilyyail OOLIEero yTBEp:KIeHuS,
KOHTPIIPUMED;

HaXOJUTb [IepeceyeHre U 00bEJMHEHUE IBYX
MHOXECTB, IIPEJICTABIECHHBIX TpapuUecKy Ha
YHCIIOBOM TIPSIMOM;

CTPOUTH HA YUCIIOBOU MPSAMOM IIOJMHOXKECTBO
YHUCJIOBOTO MHOKECTBA, 3aIaHHOE ITPOCTEUILIMHU
YCIIOBUSIMU;

pacrio3HaBaTh JIOXKHbIE YTBEP)KICHMS, OLIHNOKH B
pacCyXJI€HUX, B TOM YHUCIIE C UCIIOJIIb30BAHUEM
KOHTPIPUMEPOB.

B nosceonesnoii srcuznu u npu uzyuenuu opyaux

npeomemos:

HCIIOJIb30BaTh YHCJIOBBIE MHOKECTBA Ha
KOOPAWHATHOW MPSIMO JJIsI ONMCAHUS PEATTbHBIX
MIPOLIECCOB U SIBJICHUI;

MPOBOJUTH JOTUUECKHE PACCYKICHUS B CUTYaILHSIX
MOBCETHEBHOW KU3HU

Onepuposamv NoHAMUAMU: KOHEYHOE MHOHMCECMEBO,
INIeMeHm MHONCECMEA, NOOMHOICECMB0, nepecedeHue U
00vbeOUHeHUe MHONCECTE, YUCTOBble MHOJNCECEA HA
KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPEA,
NOJLYUHMEPBATL, NPOMENCYMOK C BbIKOIOMOL MOYKOL,
epaguyeckoe npedcmasienue MHOMCECMS HA
KOOPOUHAMHOU NIOCKOCTU,

onepupoeamv NOHAMUAMU: YMEEPHCOeHUe, OMPUYAHUE
VMBEPAHCOeHUsl, UCIUHHDBLE U IONHCHbLE YMBEPIHCOCHUS,
NpUYUHA, CledCmesue, YACMHbLIL Cydall 0oujeco
VMEepHcOenUsl, KOHmpnpumep,

npoeepsmy NPUHAONIEHCHOCIb DNEMEHMA MHONCECBY,
Haxooumsv nepeceverue u 00veOuHeHue MHOHCECMS, 8 MOM
yucie npedCmasieHHbIX epapuuecku Ha YUCci080U NPIMOU U
HA KOOPOUHAMHOU NAOCKOCMU,

npo8ooums 0oKazamenbHvle paccydcOeHus: 0
000CHOBAHUSA UCMUHHOCTNU YIMBEPHCOEHUII.

B nosceonesnoii sorcusnu u npu uzyuenuu opy2ux npeomemos:

UCNONIBb308aMb YUCTIOBbIE MHONCECMBA HA KOOPOUHAMHOU
NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUS
PeanvbHblX npoYeccos U sA8IeHUl,

npoBoOUMb 00KA3AMeENbHbIE PACCYHCOEHUSL 8 CUTYAYUAX
NOBCEOHEBHOU HCUZHU, NPU PeUleHUU 3a0ay U3 Opyeux
npeomemos

Yucna u GbIPAINCCHUA

OHCpI/IpOBaTL Ha 0a30BOM YPOBHC IMOHATHUAMMU:
OeJI0€ 4Yucjio, ACIMMOCTDb YUCECII, OOBIKHOBEHHAS
I[p06b, JACCATUYHAaA IIpO6L, paOHAJIbHOC YUCIIO,

C80600HO Onepuposams NOHAMUAMU: Yeloe YUCTO,
0enumMocmy yuceil, 00bIKHOBeHHAsL OPOOb, OeCAMUUHASL
Opobb, payuUoOHATbHOE YUCTO, NPUOIUNCEHHOE 3HAYEHUE
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npUOIMKEHHOE 3HAUEHUE YUCIIA, YacTb, A0JI,
OTHOLICHHE, IPOLICHT, TOBBILICHUE U TIOHHKEHUE
Ha 3aJJaHHOE YHUCIIO MTPOIEHTOB, MacITad;
OIEepUpOBATH Ha 0A30BOM YPOBHE MOHATUIMU:
Jorapugm uymcia, TPHroHoMeTpuyecKast
OKPY’KHOCTb, TPaJyCHasl MEpa yIJla, BeIu4ruHa
yria, 3alaHHOr0 TOYKOW Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CUHYC, KOCUHYC, TAHI'€HC U
KOTaHI'€HC YIJIOB, UMEIOLINX IPOU3BOJIbHYIO
BEJINYUHY;

BBINOJIHATH apU(PMETHUYECKUe IeHCTBUS C LEIbIMU
Y PAllMOHAJIBHBIMU YU CIIAMY;

BBINOJIHAThH HECJIOXKHBIE TPe0Opa3oBaHus
YHCJIOBBIX BBIPAXKEHUMN, COJEPKAIINX CTEIICHH
Yucell, JIN00 KOPHU U3 Yucell, TM00 JIorapupmsl
4HCell,

CpaBHMBATh pAl[MOHAJIbHBIC YHCIIA MEXAY COOOM;
OLICHUBATbH U CPAaBHUBATH C PALlMOHAIBHBIMH
YUCJIaMU 3HAYEHUS LENbIX CTENEHEN Ynces, KOpHen
HaTypaJbHOH CTENEeHU U3 Yucell, JorapudMon
YyCeN B IPOCTBIX CIyYasx;

n300paxxaTh TOYKaMH Ha YUCIIOBOM MPSIMOM IieJble
Y pallMOHAJIbHBIE YHCIIA;

n300pakaTh TOUKaMH Ha YUCIIOBOM MPSMOH 1ieJble
CTEIEHU YHUCEJ, KOPHU HATypalIbHOU CTEIICHU U3
YHCcell, Iorapu(pMbl YHCEI B MPOCTHIX CIyYasix;
BBITOJHATH HECTIOKHBIE IPE0OPa30BaHUs 1IEJIbIX U
JpOOHO-pallMOHATILHBIX OYKBEHHBIX BBIPAXKECHUH;
BBIPAKATH B IPOCTEUIINX CIIy4asiX U3 PABEHCTBA
OJIHY IEPEMEHHYIO Yepe3 IPYyTHue;

BBIUNCIIATH B IPOCTBIX CIy4asiX 3HAYCHUS
YHUCIIOBBIX U OYKBEHHBIX BBIPAXKECHUH, OCYIIECTBIISA

yucaa, Yacmo, 00Jisl, OMHOULeHUe, NPOYEHM, NOBbIULEHUE U
NOHUMICEeHUE HA 3A0AHHOE YUCTIO NPOYEHMO8, MACUMAaD;
NPUBOOUMb NPUMEPDL YUCEL C 3A0AHHBIMU CBOUCMBAMU
oenumMocmu,

onepuposamv NOHAMUAMU. 102apUphm 4ucia,
MPUSOHOMEMPUYECKASL OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yend, 8eiutuna yeud, 3a0aHH020 MOYKOU Ha
MPUSOHOMEMPUYECKOU OKPYICHOCTU, CUHYC, KOCUHYC,
MAHSEHC U KOMAHZEHC Y208, UMEIOUUX NPOUZBOTLHYIO
BEUYUHY, YUCIA € U T,

BbINOIHAMb apu@dmemuyecKue Oelcmaus, Couemas yCmuvle
U NUCbMEHHbLE NPUEeMbl, NPUMEHSISL NPU He0OX00UMOCMU
BLIYUCTUMENbHbLE YCMPOUCTEA,

HAX00Uumb 3HaA4eHUsi KOPH HAMYPAIbHOU CEeneHu, CmeneHu
C PAYUOHANBHBIM NOKA3AMeNeM, 102apu@dma, ucnoib3ys npu
He0OX00UMOCIU GbIYUCTUMENbHbLE YCMPOUCMEA,
NOb3068AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoBOOUMb NO U3BECMHBIM POPMYIAM U NPABULAM
npeodpaz06anusi OYK8EeHHbIX 8bIPANCEHULL, BKTIOYATOUUX
cmenetu, KOpHU, 102apughmvl U MpuecoHOMempuiecKue
dynxyuu;

HAX0OUMb 3HAYEHUSL YUCTIO8bIX U OYKBEHHBIX GbIPANCEHUI,
ocyuecmaenss Heobxooumvlie NOOCMAHOBKU U
npeoopazosanus;

u306padcamev cxemMamuyeckuy y2oJ, GeUdUHA KOmopo2o
BbIPAJICEHA 8 2PAOYCAX UNU PAOUAHAX,

UCTIONIBb3068AMb NPU PeuleHUU 3a0ay MadIUdHble 3HAYEHUS
MPUSOHOMEMPUYECKUX PYHKYULL VeNI08;

8bINOIHAMb NEPEBO0 BENUYUHBL Y2ld U3 PAOUAHHOU Mepbl 8
2paodycHy0 u 00pamHo.
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HE00XO0IUMbIE MTOJICTAHOBKH U IPE0Opa30BaHUS;
n300paxaTh CXeMaTUYECKU YTroJl, BeJIMYrnHa
KOTOpOTO BBIpa)keHa B rpajaycax;

OLICHUBATh 3HAKH CUHYCA, KOCUHYCA, TAHT€HCa,
KOTaHT€HCa KOHKPETHBIX YTJIOB.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux

VUEeOHbIX NPeOMemos:

BBITNIOJTHATH BBIYUCIICHUS IIPU PEILICHUU 3a7a4
MIPAKTUIECKOTO XapaKTepa;

BBITIOJHSATH MPAKTUYCCKUE PACUCTHI C
UCIIOJIb30BaHUEM TIPHU HEOOXOTUMOCTH
CIIPABOYHBIX MAaTEPHATIOB U BRIYUCIUTEIHHBIX
YCTPOMCTB;

COOTHOCHUTH PeaNbHbIC BETMYUHBI, XapaKTEPUCTHKU
00BEKTOB OKPYXAIOIIETO MUPA C UX KOHKPETHBIMHU
YHUCIIOBBIMH 3HAUCHUSIMU;

UCIIOJTb30BaTh METOIBI OKPYTJICHUS, TIPUOIMIKSHUS
Y TIPUKHJIKK TP PEIICHUN IPAKTHYECKUX 337124
MMOBCETHEBHOM KU3HU

B noeceomnesnoti srcusnu u npu uzyuenuu oOpyeux yueOHwvix

npeomemos:

BbINOIHAMb OCUCMBUSL C YUCTOBbIMU OAHHBIMU NPU PeUleHUU
3a0ay NPaKmMu4ecKko2o Xapakmepa u 3a0ay U3 pasiuiHblx
obnacmeti 3HAHUU, UCNOIb3YSL NPU HEOOX0OUMOCTIU
CNpasounbie Mamepuaibl U Gbl4UCIUMENbHbIE YCMPOUCMEA,
OYEHUBAMb, CPABHUBAMb U UCNONb308AMb NPU PEULEHUU
NPAKMUYECKUX 3a0ay YUCI06ble 3HAUEHUS. PealbHbIX
8eUYUH, KOHKPEmHble YUCT08ble XAPAKIMEPUCMUKY
00bEKMO8 OKPYAHCAIoOUe2o Mupa

Ypasnuenus u
Hepagencmea

Pemars nuHelHbIE ypaBHEHMSI 1 HEPABEHCTBA,
KBaJIpaTHbIE YpaBHEHMUS;

pemath JiorapupMudeckiue ypaBHEHUs BUIa

log , (bx + ¢) = d n mpocTelilne HepaBEHCTBA BU1A
log , x < d;

pelaTh nokKa3aTelbHble YpaBHEHMUs, BUJIA d
(rae d MOXHO MPeICTaBUTh B BUJIE CTEIIEHU C
OCHOBaHHUEM @) ¥ IPOCTEUIINE HEPABEHCTBA BUAA
a' <d (roe d MOKHO TIpEICTaBUTh B BUJIE
CTEMEHU C OCHOBAHUEM @);.

IIPUBOJIUTH HECKOJIBKO IPUMEPOB KOPHEH
IPOCTEHIIEr0 TPUTOHOMETPUYECKOTO YPaBHEHUS

bx+c_ d

Pewamv payuonanvuvie, nokazamenvHvle u
Jloeapupmuyeckue ypasHeHus U HepaseHCmaa, npocmeniuiue
UppAYUOHAIbHbLE U MPULOHOMEMPUYeCKUe YDAGHEHUS,
HEepaseHCcmea u ux CUCmembl,

UCNONb308AMb MEMOObl peUleHUsl YPAGHEeHUlL: npueedenue K
8UOY «NPOU3BeOeHIUe PABHO HYTIO» UIU «4ACMHOe PABHO
HYII0Y», 3AMEeHA NePeMeHHbIX,

UCNONb308AMb MEMOO UHMEPBAI08 OIS peuleHUs
HepaseHcme;

UCNONBL308aMb epaguiecKuti Memoo 0Jisi NPUOIUNCEHHO2O
PpeueHust ypasHeHUll U HepaeeHCms,
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BUA: SIn X =d, COS X =4, tgx=a,ctgx=a,raca
— TaOJIMYHOE 3HAYCHHE COOTBETCTBYIOIICH
TPUTOHOMETPUUYECKOMN (byHKuHH.

B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

—  COCTaBJISITh U pEIIaTh YPaBHEHUS U CUCTEMbI
YPaBHEHHIA TTPU PELIICHUN HECTIOXKHBIX
MPAKTUYECKHX 3374

u306pasicamov Ha MPULOHOMEMPULECKOU OKPYIHCHOCIU
MHOIICECTBO PeUuleHUll NPOCMeUuUx MpuecoHOMempULECKUx
VPasHeHUll U HEPABEHCME,

8bINOIHAMb OMOOP KOPHEU YPAGHEHUN Ul PeudeHUll
HepaseHCcmea 6 COOMEEemMcmeuU ¢ OONOIHUMENbHbIMU
VCIOBUAMU U 02PAHUYEHUAMU.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix

npeomemos:

COCMAISAMb U PEUams YPAGHEHUsl, CUCEMbl YPAGHEHUT U
HepaseHcmea npu peuenuu 3a0ay Opyeux y4eoHvix
npeomemos;

UCNONb308AMb YPABHEHUS U HEPABEHCMEA OJisl HOCMPOEHUsL U
UCCE008AHUS NPOCMETUUX MAMEMAMUYECKUX MoOeell
PEANbHBIX CUMYAYUTL UTU NPUKTAOHBIX 3A0aY,

YyMemb UHMePnpemupo6ams NOJLYYEHHbII NPU PEUeHUU
VPaBHeHUs, HEPABEHCMBA U CUCTIEMbl Pe3Ybman,
OYeHUBamyb €20 NPagoonododue 8 KOHmeKcme 3a0aHHOU
PeanbHOU Cumyayuy uiu NPUKIAoOHol 3a0a4u

Dynkyuu

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMHU:
3aBHCUMOCTh BEJIMYMH, PYHKIUS, apTyMEHT U
3HA4YCHHE (PYHKIMHU, 00JACTh OMPEETICHUS U
MHOX€ECTBO 3HaUCHHUH (PYHKIMHU, Tpaduk
3aBHUCUMOCTH, rpapuk GyHKIMH, HYIU PYHKIIUH,
IPOMEXYTKH 3HAKOTIOCTOSHCTBA, BO3pAaCTaHUE Ha
YHCIIOBOM ITPOMEXKYTKE, YObIBaHUE Ha YUCIOBOM
IPOMEXYyTKe, HanOoJIbIllee U HauMEHbIIIee
3HaYeHHe (PYHKIUU Ha YHCIOBOM MPOMEXKYTKE,
nepuouyeckas GyHKIUs, IEPHOT;

— omepupoBaTh Ha 6a30BOM YPOBHE MOHSATHIMHU:
npsMasi 1 o0paTHasi IpONOPLUUOHATBHOCTD
JMHEeWHas1, KBaJpaTU4Has, JorapupmMudecKas 1

Onepuposams NOHAMUAMU: 3A6UCUMOCTIb BETUYUH,
@yHKYyus, apeymenm u 3HavyeHue QyHKyuu, ooacme
onpeoeneHus U MHONCeCmeo 3HAYeHUll yHKyuu, cpapux
3asucumocmu, 2pagux GyHKyuu, Hyau QyHKyu,
NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUe Ha
YUCTI080M NPOMEINHCYMKe, YObleaHUe HA YUCTO8OM
npomedxcymke, HauboIvbuiee U HauMeHbliee 3HAYeHUe
@YHKYUU HA YUCTOBOM NPOMENHCYMKE, NEPUOOUUECKAS]
@DyHKYUs, nepuoo, YemHas u HewemHas PyHKYuu,
onepuposamv NOHAMUAMU: NPAMAS U 00paAMHAS
NPONOPYUOHANLHOCIY, TUHEIHAS, K8AOPAMUYHAS,
Jloeapupmuueckas u noKa3amenbHas yHKyuu,
mpueoHomMempuueckue QyHKyuu,
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nokaszareiabHas GyHKIUHU, TPUTOHOMETPUIECKHE
byHKIINY,

pacro3HaBaTh IpaQuKy JIEMEHTAPHBIX (YHKIIUA:
IpSAMO 1 00paTHON MPOMOPIIUOHAIBHOCTH,
JUHEWHOM, KBaJIpaTUIHOM, JJorapu(pMUIECKON U
NOKa3aTeIbHON (PYHKINHA, TPUTOHOMETPUIECKUX
byHKIH;

COOTHOCHTD TpaMKH dJIEMEHTAPHBIX (DYHKITHIA:
IpSMOI 1 00paTHON MPOMOPIIMOHAIBHOCTH,
JUHEWHOU, KBaJIpaTUYHOH, JTOrapupMHUUECKON U
MOKa3aTenbHON (YHKIUI, TPUTOHOMETPUUECKUX
byHkuui ¢ hpopmyaamMu, KOTOPBIMUA OHU 3a/1aHBI;
HAXOJUTh O rpaduKy IpUOIMKEHHO 3HAYCHUS
(YHKIMH B 33/1aHHBIX TOYKAX;

OTpeAeNnsaTh o rpaduKy cBOMCTBA PYHKIMH (HYJIH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKU
MOHOTOHHOCTH, HaMOOJIbIIINE U HAUMEHBLINE
3HAuEHUs U T.11.);

CTPOMTH ACKH3 rpaduka QyHKINH,
yJIOBJIETBOPSIOIIEH PUBEACHHOMY Ha0Opy
yCJIOBHH (ITPOMEKYTKH BO3pacTanusi / yObIBaHMS,
3HaYeHHe (PYHKLUU B 33IaHHON TOUKE, TOUKU
9KCTPEMYMOB H T.11.).

B nosceonesnoii orcusnu u npu uzyyeHuu opyeux

npeomemos.

OTIpeIeIATh Mo rpadrkamM CBONWCTBA peaTbHBIX
MPOIIECCOB U 3aBUCUMOCTEH (HauOoIbIIMe U
HAaUMEHBIIINE 3HAYCHHUSI, TIPOMESKYTKH BO3PACTAHUS
U yOBIBaHHUS, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA U
T.IL.);

WHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE

— onpedensimy 3HaueHue QYHKYUU no 3HA4eHUu0 apeymeHma
npU PA3IULHBIX CNOCOOAx 3a0anusi pyHKyuu,

—  cmpoums epaguKu u3y4eHHbIX QYHKYUL,

— onucwvleams no 2paguKy u 6 NPOCMeUuUx CIy4dasx no
Gopmyne nogedenue u ceolUcmaa PyHKYuil, HaxoOUms no
epaguxy ynkyuu HauborvbuUue U HAUMEHbUUE 3HAYEeHUS,

— cmpoumbs 3cKu3 epaghuxa ynKyuu, y0osiemeopsrowel
npuBedeHHOMY Habopy YCa08Ull (NPOMEHCYMKU
803pacmanus/yovl8anus, sHavenue QyHKYuu 8 3a0aHHol
mouKe, MOUKU IKCMPEMYMO8, ACUMNMOMbL, HYAU (YHKYUU U
m.o.);

— pewambs ypaeHeHus, npocmeluiue Cucmembl ypasHeHull,
UCNONBL3YS CEOUCMBA PYHKYULL U UX SPAPUKO8.

B nosceonesnoil sicuznu u npu uzyueHuu Opyeux y4eOHvix
npeomemos:

— onpeodensimb no 2pauKram u UCnoab308ams OJisi peUleHUs
NPUKTIAOHBIX 3A0aY CBOUCMEA PEANbHBIX NPOYECCO8 U
3asucumocmeil (HauboIbLUUE U HAUMEHbUIUE 3HAYEHUS,
NPOMENCYMKU 803PACMAHUS U YObI8AHUS (PYHKYUU,
NPOMENCYMKU 3HAKONOCMOSIHCMBA, ACUMNIMOMbL, NePuoo u
m.n.);

—  UHMePNPemuposams CE0UCMEA 8 KOHMEKCme KOHKPEemHOl
NPAKMU4ecKol Cumyayuu,

— onpedensamyv no epaguxam npocmeriuiue XapaxKmepucmuku
nepuoouyecKux npoyeccos 8 OUoI02UU, IKOHOMUKE, MY3bIKe,
paouocssazu u op. (amnaumyoa, nepuoo u m.n.)
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KOHKPETHON MPAaKTUYECKOM CUTYyalluu

Inemernmot
MaAMeMamuuecKozo
ananusa

— OmnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHIMHU:
npou3BOIHAs (PYHKIIMH B TOUKE, KacaTellbHas K
rpaduky GyHKINHU, TPOU3BOAHAS (HYHKIINY;

— ONpeAessaTbh 3HaYeHHUE POU3BOIHON (QYHKLNU B
TOYKE 110 U300paXKEHUIO KacaTelbHOM K rpaduky,
IIPOBEJCHHON B ATON TOUKE;

— peuaTtb HECJIOXHBIE 33]Ja4 Ha IPUMEHEHNUE CBA3H
MEX1y IPOMEKYTKaMU MOHOTOHHOCTH U TOYKaMHU
9KCTpeMyMa (yHKIHHU, C OHOW CTOPOHBI, U
IIPOMEXYTKAMHU 3HAKOIIOCTOSIHCTBA U HYJISIMU
MPOU3BOTHOM 3TON (HYHKIIUU — C APYTOM.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux
npeomemos:

— TOJb3YSCh rpaikaMu, CPaBHUBATH CKOPOCTH
BO3pacTaHus (pocTa, IOBBIIICHUS, YBEIMUEHUS U
T.I.) WJIM CKOPOCTH yOBIBaHUS (TafeHus,
CHU)KEHMUSI, yMEHbBILIEHUS U T.I1.) BEJIMYHH B
pEaNIbHBIX ITpoLEccax;

— COOTHOCHUTbH I'pa(h)uKy peanbHbIX MPOLECCOB U
3aBUCUMOCTEN C MX OMMCAHUAMH, BKIIOYAIOIIUMHU
XapaKTePUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBII
pOCT, MJIABHOE MOHMKEHUE U T.I1.);

— HCHOJb30BaTh IPa(UKU peasIbHbIX MTPOLECCOB IS
pEILIEHNUs HECIIOKHBIX TPUKJIAIHBIX 33/1a4, B TOM
YHClie ONpeensis o rpauKy CKOpocTh Xo/1a
nporecca

Onepuposams noHAMUAMU: NPOUZBOOHAS (DYHKYUU 8 MOUKE,
KacamenvHas K 2paguxy @yukyuu, npouzsoonas GyHKyuu,
BbIUUCTIAMD NPOUZBOOHYIO 0OHOUNICHA, MHO2OYIEHA,
K8AOPAMHO20 KOPHSL, NPOU3BOOHYIO CYMMbL DVHKYULL,
BbIUUCTIAMD NPOUBOOHBIE DNIEMEHMAPHBIX QVHKYUU U UX
KOMOUHAYUL, UCNONIb3YS CHPABOYUHbIE MATNEPUATbL,
uccne008ams 8 NPOCMeUWUX CIy4asx QyHKyuu Ha
MOHOMOHHOCMb, HAX00UMb HAUDOIbUIUE U HAUMEHbUIUE
SHAYEeHUst PYHKYULl, CMpoums 2pa@uku MHO2OUIEHO8 U
npocmetuux payuoHAIbHbIX QYHKYULL ¢ UCNOIb308AHUEM
annapama mMamemamuyecKoeo aHauu3d.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix

npeomemos:

—  pewiams NPUKIAOHbLE 3a0ayU U3 OUON02UU, PUIUKU, XUMUL,

IKOHOMUKU U Opyeux npedmemoe, C653AHHblE C
uccneoosanuem xapakmepucmuk pedjlbHblX Npoyeccos,
HAX0MCOeHUeM HAUOOILUUX U HAUMEHbULUX 3Hall€H1/ll/7,
CKopocmu U yCKopeHusa u m.n.;

UHmepnpemuposdanib nNOJIY4€HHble pe3yibmdanibl

Cmamucmuxa u meopus
8ep0ﬂmuocme12, Jl02UuKa
u 1<0M6uuamopm<a

— OmnepupoBarb Ha 6a30BOM ypOBHE OCHOBHBIMHU
OTHCaTeIbHBIMU XapaKTEPUCTUKAMHU YHUCIIOBOTO
Habopa: cpeaHee apupmeTHIecKoe, MeIMana,
HaI/I6OJIbH_Iee U HAUMCHBIICC 3HAUYCHU A,

Hmems npedcmasnenue o OUCKPEMHbIX U HENPEPbIGHBIX
CYUAUHBIX BEIUYUHAX U PACNPEOENeHUSAX, O He3A8UCUMOCU
CILYYAUHBIX BEIUYUH;

uMems npedcmasgierue 0 Mamemamuyeckom OHCUOAHUU U
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OIIepHpOBATH Ha 0230BOM YPOBHE MOHATHIMHU:
Y4aCcTOTa M BEPOSATHOCTH COOBITHS, CITyYaiHbIH
BBIOOP, OMBITHI C PABHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMU;

BBIYHUCIISATh BEPOSATHOCTU COOBITHI HAa OCHOBE
[I0JICYETA YHUCIIA UCXOMO0B.

B nosceonesnou orcuznu u npu usyuenuu opyaux

npeomemos:

OLICHUBATH U CPABHUBATH B IIPOCTHIX CIydasx
BEPOSATHOCTH COOBITHII B pealibHOM JKU3HU;
YUTATh, CONIOCTABIIATH, CPABHUBATD,
MHTEPIPETUPOBATH B IIPOCTBIX CIIyYasiX peajbHbIE
JTaHHbIE, IPEJICTABJIEHHBIE B BUJIE TaOJIMII,
Jarpamm, rpaukoB

oucnepcuu CyyanHvlx eIUYUH;

umems npedcmasierue 0 HOpMAIbHOM pAcnpeoeleHUU U
npuMepax HOPMAbHO PACNPeOeleHHbIX CIYUAHbIX eNUYUH,
HOHUMAMb CYyMb 3aKOHA OONLULUX YUCET U 8b100POYHO20
Memooa usmepeHus 6eposmMHOCmel;

umems npedcmasieHue 00 YCi08HOU 8EPOSIMHOCIU U O
NOJIHOU 8ePOAMHOCIU, NPUMEHSAMb UX 8 PeUleHUU 3a0ay,
umemyv npedcmasieHue 0 8ANCHLIX YACTMHBIX BUOAX
pacnpeoeneHull u NPUMeHsIMb UX 8 peuleHul 3a0ay,

umemyv npedcmasieHue 0 KOppensyul CIy4aunblx 6eIUYUH, O
JIUHEUHOU pecpeccuu.

B nosceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:

BbIYUCTIAMND UTU OYEHUBAMb 8EPOSIMHOCTNU COOBIMULL 8
PEANbHOU HCUHU,

8b10UPaMb NOOX0OSIUIUE MEMOObL NPeOCMABIeHUS U
06pabomxu OaHHbIX,

YyMemb peuams HeClodCHble 3a0ayu Ha NPUMeHeHUe 3aKOHA
OONBLUUX YUCeN 8 COYUOTIO2UU, CIMPAXOBAHUU,
30pasooxpanenuu, obecneyenuu 6e30NaACHOCMU HACEeNeHUs 6
UPe3BLIYANIHBIX CUMYAYUSIX

Texcmoevie 3a0auu

Pemath Hec0KHBIE TEKCTOBBIE 3a7]a4l PA3HBIX
THUIIOB,;

aHAJIM3UPOBATh YCIOBUE 3aaul, IPU
HEOOXOIUMOCTHU CTPOUTH ISl €€ pPELIeHHS
MaTEMaTHYECKYIO MOJIENb;

MOHMMATh U UCTOIb30BaTh JIJISl pELICHUS 3a/1a4Kl
nH(pOpMalHIO, TPEICTABICHHYIO B BHJI€ TEKCTOBOMN
¥ CUMBOJIBHOM 3aITUCH, CXEM, TaOJIUII, JUarpaMmm,
rpauKoB, pUCYHKOB;

JIEIICTBOBATH 110 AJITOPUTMY, COAEPKAILEMYCSI B

Pewamu 3a0ayu paznvix munos, 8 mom ducie 3a0avu
NOBbIUEHHOU MPYOHOCMIL,

8b1OUPAMb ONMUMATLHBIL MEMO0 peleHus 3a0a4u,
PAccMampusas paziuyHvle Memoobl,

CMPoOUms MOOeb peuleHus 3a0aiu, npo8oOUMb
doKazamesnibHvle PaACCYHCOCHUSL,

pewams 3a0a4u, mpeodyowue nepebopa 8apuaHmos,
npoGepKuU YCI08Ull, 8b100PA ONMUMATLHOZ0 Pe3VIbmamad,
AHATUUPOBAMD U UHMEPNPEMUPOBATb Pe3VIbMAmbl 6
KOHmeKcme YClo8us 3a0ayi, bloupams peuietus, He
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YCIIOBUU 3aJ1auu;

HCIIOJIb30BAaTh JIOTUYECKUE PACCYNKACHUS MTPU
pellleHnu 3a]auu;

paboTaTh ¢ U30BITOYHBIMU YCIOBUSIMH, BEIOUpAs U3
Bcel nHbopMaluu, TaHHbIe, HEOOXOUMbIE JJIs
pelleHus 3a1a4u;

OCYILECTBIISITh HECIIOKHBIN Mepedop BO3ZMOKHBIX
pelieHui, BEIOUpasi U3 HUX ONTUMAIbHOE IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM B YCIIOBHH;
aQHAIM3UPOBATH U UHTEPIPETUPOBATH MOTyUCHHBIC
pelleHus: B KOHTEKCTE YCIOBUS 3a/1auM, BEIOUPATh
pelIeHusi, He MPOTUBOpeYaIne KOHTEKCTY;

peliaTh 3a7auu Ha pacueT CTOMMOCTH MOKYIIOK,
YCIIYT, MOE3/I0K U T.IL.;

pelaTh HeCIOKHBIE 33/1a4H, CB3aHHBIE C JOJIEBBIM
y4acTHEM BO BJaJIeHUH (GUPMOH, IPeIpUITHEM,
HEJIBIKUMOCTBIO;

pelaTh 3aJjauu Ha MPOCThIE MPOLIEHTHI (CUCTEMBbI
CKUJOK, KOMUCCHH) ¥ Ha BBIYMCICHUE CIIOKHBIX
NPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJIOB,
KPEIUTOB U UITOTEK;

pelath NpakTHYECKHe 3a/1auu, TpeOyroue
WCIIOJIb30BaHUs OTPUIIATENbHBIX YHCEN: Ha
ofpeieieHue TeMIepaTyphl, Ha OlpeaesieHIe
MOJIO’KEHUS Ha BpeMEHHOM OCH (710 HaIIeH pbl U
1ocJie), Ha IBKEHHE JACHEKHbIX CPECTB
(mpuxoj/pacxon), Ha onpeaeaeHNe
TITyOUHBI/BBICOTHI U T.11.;

MCIIOJIb30BaTh TIOHATHE MacITada Jyisl HAXOXKICHUS
paccTosHUM U JUITMH Ha KapTax, [JaHaX MECTHOCTH,
TJIaHaxX MOMEIIEHUH, BEIKPOMKaX, Mpu padboTe Ha
KOMITBIOTEPE U T.II.

npomugopedauue KOHMeKcmy,

—  nepesooumnv npu peuleruu 3a0aiu UHGOpMayuio uz 0OHOU
Gopmul 8 Opyeyro, UCNONBL3YSL NPU HEOOXOOUMOCHU CXEMb,
mabauysl, 2papuru, Ouaspammol,

B nosceonesnoii srcusnu u npu uzyuenuu opy2ux npeomemos:

—  pewiams npaxmudeckue 3a0adu u 3a0ayu u3z opyeux
npeomemos
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B nosceonesnoti srcuznu u npu uzyuenuu opyeux
npeomemos:

— pemath HEeCIOXHBIC TPAKTHYCCKUE 33][a4H,
BO3HHUKAOIINE B CUTYAIMsIX TTOBCETHEBHOM KU3HU

T'eomempus

— OmnepupoBarh Ha 6a30BOM YPOBHE MOHSATHSIMHU:
TOUKa, MpsiMasi, IJI0OCKOCTh B IPOCTPAHCTBE,
NapaIeIbHOCTh M MEPIIEHANKYISIPHOCTD MPSIMBIX
U IIJIOCKOCTEH;

— pacno3HaBaTh OCHOBHBIE BU]Ibl MHOTOI'PAaHHUKOB
(mpu3ma, mupaMua, MPSIMOYTOIBHBIN
napasuienenunes, Kyo);

— u300paxkaTh u3ydyaeMble (PUIyphl OT PYKH U C
MIPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

— nenath (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYpP: BUJI CBEPXY, COOKY,
CHU3Y,

— U3BJEKaTh HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX PUTypax, MPeICTaBICHHYIO Ha
YepTekax U pUCYHKaX;

— TpuMeHsATh Teopemy [ludaropa npu BEIYUCICHAH
3JIEMEHTOB CTEPEOMETPHUECKUX (pUryp;

— HaxoAuTh 00BEMBI U TUIOMIAN TTOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB C TPUMEHEHHUEM
hopmyur;

— pacrno3HaBaTh OCHOBHBIC BUIBI TEIl BPAILICHUS
(xoHycC, UAUHAP, chepa u map);

— HaxoAuTh 00BEMBI U TUIONIAN TOBEPXHOCTEH
MPOCTEUIIIMX MHOTOTPAHHUKOB H TEJI BPALIICHHS C
npUMEHEeHHEM (OpMYIL.

B nosceonesnoii scuznu u npu uzyyenuu opyeux

Onepuposams nouamuaMU: MOYKA, NPAMAs, NIOCKOCHb 6
npocmpancmee, napanileibHoCmy U NepneHOUKYIAPHOCb
NPAMBIX U NIOCKOCMEl;

npumensmyb 0I5l peueHus: 3a0ay 2eomempuieckue haxmul,
eciu YCr08Ust NPUMEHEHUs 3a0AHbL 8 I8HOU (hopme;
pewams 3a0ayu Ha HaxoHCOeHUue 2eOMempUiecKux 6eIudUH
no 06pasyam uiu areopummam,

denamu (8bIHOCHbBIE) NIIOCKUE YEPMENCU U3 PUCYHKOB
00beMHBIX pu2yp, 8 MOM YUCIe PUCOBANb BUO CEEPX),
CcOOKY, cCmpoums ceuenuss MHO202PaAHHUKOB,

U361€eKaANMb, UHMEPNPEeMuUpo8amy 1 NPeoobpazoevieans
ungopmayuro 0 ceomempuyeckux guzypax,
npeoCcmasieHHYI0 Ha Yepmedtcax,

NpUMeHsIMmb 2eoMempuieckue hakxmol 05l peweHus: 3a0a4, 8
MoM uucie npeonoaazaruux HeCKOIbKO Wac08 peulenus;
ONUCHIBAMb 83AUMHOE PACNONONHCEHUE NPAMBIX U
NIOCKOCMEl 8 NPOCMPAHCMEe;

Gopmynuposams ce0ticmea u nNpusHaKu Gueyp;
00KA3bI8AMb 2e0MEMPUUECKUe YMEEPIHCOCHUS,

enadems CMaHOapmHoU Kiaccugurayuetl
NPOCMPAHCMBEHHBIX huyp (Nupamuovl, npuzmbl,
napanneienuneobvt);

Haxooums 06vemvl U niowWaou nosepxHocmetl
2eoMempuyecKux meji ¢ npuMeHeHuem opmyi,
BbIYUCTIAMb PACCMOSAHUSL U Y2TIbl 8 NPOCMPAHCMEE.

B noeceonesnoii scuznu u npu uzyyeHuu opyeux npeomemos:
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npeomemos:

COOTHOCHUTbH a0CTPAKTHBIE TEOMETPHUECKUE
HOHATHUSA U (DAKTHI C peaIbHBIMU )KU3HEHHBIMU
00BEKTaMU U CUTYaLUSIMU;

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUryp Ul peleHHs TUIIOBBIX
3ajjay MPaKTUYECKOTO COJIEPKAHUS;

COOTHOCHTB TUIOIIAIH TOBEPXHOCTEH Tel
OJIMHAKOBOH (hOPMBI Pa3IMYHOrO pa3Mepa;
COOTHOCHTB 0OBEMBI COCYIOB OJMHAKOBOW (hOPMBI
pa3IMYHOTO pa3Mepa;

OLIEHUBaTh (POPMY MPABUIBLHOI'O MHOI'OI'PaHHUKA
10CJIe CIMJIOB, CPE30B U T.II. (ONpenensTh
KOJINYECTBO BEPIINH, pedep 1 rpaHei OTyIeHHBIX
MHOTOTPaHHHUKOB)

UCNONbB308AMb CEOUCMEA 2EOMEMPUYECKUX Puzyp O
Ppeuwenuss 3a0a4 NPaKmuyecKoe0 Xapakmepa u 3a0a4 u3
opyeux obnacmeil 3HAHUL

Bexmopuot u
KoopOunamol 6
npocmpancmee

OHGpHpOBaTB Ha 0a30BOM YPOBHC ITOHATHEM
ACKApTOBBI KOOPAWHATEI B ITPOCTPAHCTBE,
HaxXOJUTh KOOPAWHATLI BEPIINH 1<y6a u
MMPAMOYTOJIBHOT'O IMapaJuICIICIIUIICAa

Onepuposams nousmuamu 0eKapmossbi KOOPOUHAMbL 8
npocmpancmee, 6eKmop, MoO0yib 8eKmMopd, paseHCmMeo
8EKMOPO8, KOOPOUHAMbL 6EKMOPA, Y20 MENCOY 8eKMOPAMU,
CKasIPHOE NPouU38edeHue 86eKmMopos, KOJLIUHeapHbvle
8EKMOpbl,

Haxooums paccmosiHue mexcoy 08ymMs MmoyKamu, Cymmy
BEKMOPO8 U NPOU3BeOeHUe BEKMOPA HA YUCTO, Y20 MeNCOY
8EKMOpamu, CKaiApHoe npou3eedeHue, packiaobléams
8EKMOp No 08YM HEKOJIUHEAPHbIM 6eKIMOPAM;

3a0a8amuv NIOCKOCb YPAGHEHUEM 8 OeKAPMOBOU cucmeme
KOOpOuHam;

pewams npocmetiuiue 3a0a4u 66e0eHuUeM eKIMOPHO20
oasuca

I/Icmopu;l mamemamuku

OnuceBaTh OTACJIBHBIC BEIJAIOIIUECA PE3YJIbTAThI,
MMOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATHKU KaK

HaYKU;

Ilpeocmasnsamo 6xk1a0 8bI0AIOWUXCA MAMEMAMUKOB 8
passumue MamemMamuKky U UHbIX HAY4HbIX 001acmel,
NOHUMAMb Pojib Mamemamuxu 8 pazeumuu Poccuu

19




3HATh MPUMEPHI MATEMATUYECKUX OTKPBITUI U UX
aBTOPOB B CBSI3U C OTEYECTBEHHON U BCEMHUPHOI
HCTOPUEH;

MMOHUMATh POJIb MATEMATUKH B pa3BUTHU Poccun

Memoowvr mamemamuxu

[IprMeHATh U3BECTHBIE METOBI IPHU PELICHUU
CTaH/IAPTHBIX MaTEMaTUYECKUX 3a]1ay;

3amMeyaTh U XapaKTepru30BaTh MAaTEMaTUUECKUE
3aKOHOMEPHOCTH B OKPY’KaroIlen
JIEHCTBUTEIIFHOCTH,

MPUBOJIUTH TPUMEPHI MATEMATUYECKHUX
3aKOHOMEPHOCTEU B IPUPOJIE, B TOM YKCIIE
XapaKTEPU3YIOIINX KPAaCOTy U COBEPILIEHCTBO
OKPY’KaloIllero MUPa U MPOU3BEACHUI HCKYCCTBA

Hcnonvzoeamov ocnosHbie Memoobl 00KA3amelbCmed,
npoBOOUMb OOKA3AMENLCMEBO U 8bINOIHAMb ONPOBEPIHCEHUE,
NPUMEHSIMb OCHOBHbBLE MEMOObl PeULeHUsL MAMEMAMUYECKUX
3a0au;

HA OCHOBE MAMEMAMUYECKUX 3AKOHOMEPHOCIEN 8 NPUPOOe
Xapaxkmepuzoeams Kpacomy u cO8EpULeHCmME0
OKpYJHcaiouje2o Mupa u npou38e0eHutl UCKyccmed,
NPUMEHMb NPOCMeluue NPO2PAMMHbLE CPEOCMBA U
INEKMPOHHO-KOMMYHUKAYUOHHbIE CUCTEMbL NPU PeLUleHUl
Mamemamuyeckux 3a0ay

TEMATHYECKOE INTAHUPOBAHUE KYPCA MATEMATUKMU, 10 KJIACC

Temaruueckoe TMIAaHUPOBAHHUE TIO0 MaTeMaTHKE COCTABICHO C Yy4eToM pabodeil mMporpaMMbl BOCIUTaHUS. BocmuTaTenbHBIH MOTEHIHAI
MATEMATHUKH, xak yueOHOTO mpenMeTa 00eCcTieunBaeT pealn3aiuio CICIYIONIUX EIeBBIX TPHOPUTETOB BocuTaHus obydaronuxcst OOO0:

CO3HaHI/Ie 6HaFOHpI/I$ITHBIX YCJ'IOBI/II\/'I JJI1 pa3sBUTHUA COMUAJIIBHO 3HAYUMBIX OTHOIIICHUH ITKOJILHIKOB H, IPCKIC BCETro, ICHHOCTHBIX OTHOIIICHUH:
- K 3HAaHHUAM KaK UHTCIJICKTYaJIbHOMY pECypCy, O6CCHC‘-II/IB3.IOH_ICMY 6yL[y1uee YCJIOBCKA, KaK pPC3YyJIbTAaTy KPOIIOTINBOTO, HO YBJICKATCIILHOTO y‘-ICGHOTO

Tpyaa,

- K KyJIbType Kak TyXOBHOMY OOTaTcTBY 00II€CTBa U BAXKHOMY YCIIOBHUIO OIIYIIEHHUS YETOBEKOM MOJTHOTHI MPOKUBAEMOM KU3HU, KOTOPOE JIAI0T EMY
YTEHUE, My3bIKa, HICKYCCTBO, T€ATP, TBOPUECKOE CAMOBBIPAKECHHUE.
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Ne n/m KonTposbHbie padoThl
HaumeHnoBaHue TemMbl pa3jena KosnuyectBo yacos
pazaesibl
1. IToBTOpEHME 74 Jlmarnoctuueckas KOHTpOJIbHAs paboTa
. KonrtponsHas pabora
2. JlelicTBUTENBHBIC YMCTIA 1349 b p
«JleICTBUTENbHBIE YNCIIA»
3. BBeneHune B crepeoMeTpurio 44
. KonrtponsHas pabora
4. [TapamnensHOCTh NPSIMBIX U IIIOCKOCTEN 154 o
«[lapannenbHOCTh NPSAMBIX U MIIOCKOCTEN»
5. Crenennast GyHKIUS 14 Konrponsnas pabora
«CreneHHas QyHKIMD)
KounTponbnas pabota
6. [TokazarenpHast QyHKITHS 1249 P p
«IlokazarenpHass QYHKIUS
KonrponsHas pabora
. «[lepnieHIUKYIAPHOCT MPSIMBIX U
7. [leprieHIUKYISAPHOCTD MPSMBIX U IIOCKOCTEN 18 4 .
IJIOCKOCTEM»
KonrtponsHas pabora
8. Jlorapudgmuueckas GpyHKIUSA 184 «JTorapndmmdeckas
byHKIHS
KonrtponsHas pabora
9. MHororpanHuku 124 «MHororpansuku. Ilnomane noBepxHoctu
IPU3MBI U TUPAMHUIBD)
KonrponsHas padora
10. Tpuronomerpudeckue GopmMyIbl 254 P p
«TpuronomerpudeckuehopmMyIb»
KonTponbnas pabota
11. TpuroHomeTprudecKkue ypaBHEHH 154
«TpUroHOMETpUYECKHEYPaBHEHUS»
Hrorosas
IToBTOpEeHME 179
KOHTpOJIbHAs paboTa
Hroro 170 u 11




TEMATHYECKOE IINTAHUPOBAHUE INTPEIMETA MATEMATHKA:
AJI'EBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A, TEOMETPUA
10 KJIACC

Konuuecmeo uacos 6 neoento- 5, 6 200- 170

Koimuec
Ne JIeMeHTBI COJAePKAHUS
oKxa Tema ypoka TBO
yp 4acoB
Iloemopenue (7 uacos)
1 Anrebpanueckue BelpaxeHus. KBaapaTHeie KOpHU 1
’ JluHeiHble ypaBHEHHS 1 HEPABEHCTBA, UX CHCTEMBbI 1
34 Oyukius. CBoiicTBa u rpaduku GpyHKUINH )
5.6 KBaspaTHble ypaBHEHHS 1 HEPABEHCTBA >
7 Juarnoctuueckas pabota 1
Jeiicmeumenvusie uucna (13 uacos)
3.9 Llenbie 1 palMoHaJIbHBIC YKCIIA > CreneHsb ¢ 1eHCTBUTENBHBIM ITOKa3aTeNIeM, CBOMCTBA
cTeneHu. Penienne 3a1a4 ¢ UCMOJIB30BAHUEM CBOMCTB
10 JleficTBUTENBHBIE YHCIIA 1 CTeNneHel U KOpHel, MHOTOWIEHOB, MpeoOpa3zoBaHui
MHOTOYJICHOB U JPOOHO- pallMOHATBLHBIX BBIPAXKCHHH.
11-12 | BeckoHeuHo yObIBaroIIas reoMeTpuyecKast
nmporpeccus )
13-15 | Apudpmernueckuii
KOpPEHb HaTypaJIbHOWCTEIEH! 3




Crerens ¢ palnOHaJIbHBIM HﬂeﬁCTBHTeHBHBIM
IoKasaTcjIsIMu

16-18
19 O06o0maromuii ypox 1mo Teme
«JlercTBUTENBHBICUNCIIA»
KonTponbnas padora
20 «JlerCTBUTEILHBIC YHCTIa»
Beeoenue 6 cmepeomempuio. Akcuomst. (4 uaca)
21 [Ipenmer crepeomeTpun. AKCHOMBI Touka, psiMast ¥ INIOCKOCTh B IIPOCTPAHCTBE,
CTepeOMeTpUH aKCHUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX.
2 Hexkotopsie cnencrBus u3 akcuom
23-24 | Pemenue 3a7a4 Ha MPUMEHEHHUE aKCHOM
CTEPEOMETPUU U UX CIEICTBUN
Ilapannenvnocms npamuix u niockocmeii (15 uacos)
[TapannensHble  MpsIMbIE B IPOCTPAHCTBE. B3auMHoe pacrionokeHre MNpsMbIX U
25 | [apamieapHOCTh TpEex IJI0CKOCTEN
TPSIMBIX B nipocTpaHcTBe. [lapamienbHOCTh MPSIMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE.
6 [TapannensHOCTD 1300pakeHre MpOCTEUIINX MPOCTPAHCTBEHHBIX (DUTYD HA
PSIMOM U TUNIOCKOCTH MJIOCKOCTH. YTJIbI B IPOCTPAHCTBE. BEIUMCIIEHNE 27IEMEHTOB
MPOCTPAHCTBEHHBIX (puryp (pedpa, AuaroHaau, yribl).
Penienue 3a1a4 HamapamienbHOCTD
27-28 | npsIMOM M MIIOCKOCTH
29 CxpemmBaromuecs

npsiMble




30

VYTIu1bl ¢ COHANPABIEHHBIMU
CTOpPOHAMHU. YTOJ MEXAY IPSIMBIMU

1
31-32 | Pemenue 3a1a4 1o teme «B3zanmHoe
pacrojoKeHue MPSMBIX B IPOCTPAHCTBE. YTOI
MEX1Y MPSIMBIMI )
33-34 | IlapamnenbHble iockocTH. CBOMCTBA 2
napasuIeIbHBIX TIOCKOCTEN
35-37 | Terpasap. [lapamnenenunen. 3a1auu Ha TOCTPOEHUE 3
CEYeHUI
38 | Ob6obmaromuii ypok o Teme
«[lapannensHocTb
IPSAMBIX U IIJIOCKOCTEN 1
39 | KonrponbHas pabora
«[TapamienbHOCTH 1
MPSIMBIX U TTOCKOCTEH»
Cmenennasn gpynkuyun (14 uacoe)
40-42 CrenenHas pyHK1Ms, €€ CBOIMCTBA U TpaduK 3 CreneHsb ¢ 1eNCTBUTENBHBIM [10KA3aTENIEM, CBOWCTBA
crenieHu. CrenenHas QyHKIUSAN €€ CBOWCTBA U rpaduK.
Wppanmonansueie ypaBuenus. Hynu ¢yHkiumy,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA, MOHOTOHHOCTb.
43-44 | B3anmuo oOpatHbieyHKIUU. CliokHAs QYHKIUS 2 HaunGonblee 1 HaMMeHbIlIEE 3HAYEHHE PYHKIIUU.
[Tepuoanueckue GpyHknu. YeTHOCTh HHEUETHOCTH
45-46 | PaBHOCHIIbHBIE YPaBHEHHS M HEPABEHCTBA yHKIHi.
o) Cnooicuvie ynxkyuu. Memoo unmepsanos 0is peuieHus
47-50 | VippaunoHaibHble ypaBHEHHS. 4 Hepagencms. [Ipeobpazosanus epaguxos GyHKyul:
VppauyoHaibHble HEpABEHCTBA co8U2 800J1b KOOPOUHAMHBIX OCElU, PACMANCEHUE U
colcamue, OmpaiCeHueomHoCUMenNbHO KOOPOUHAMHbIX
51-52 | O6oOmaromuit ypok o reme «CreneHnas oceil. I'paguueckue memoowvl pewenus ypasHenu u
byHKIHS 2

Hepagencme. Pewenue ypasnenuti u nepagencms,




53

KonrponsHas pabora
«CreneHHast QyHKIHSD)

cooeparcawux nepemerHyro noo 3HaKoOM MO0yl
Cucmembl uppayuoHanrbHuIX ypagueHu. Bzaumno
oopamuvle pynxyuu. I paguku 3aummno oopamuulx
@yukyul. Ypasnenus, cucmemuvl

VPasHeHull ¢ NApAMempoM.

IHoxkazamenvnan gynkuyusn (12 uacos)

54-55 | IlokazarenpHas GyHKIHS, €€ CBOMCTBA | rpaduk CreneHb C IEMCTBUTENIBHBIM MTOKA3aTeIEM, CBOMCTBA
crenenu.lIpocreline nokasareabHble YpaBHEHUS U
[TokazarenbHble ypaBHEHUS HCpaBCHCTBA. .
56-58 ITokasaTenbHast QYHKIUS M €€ CBOMCTBA M TpaduK.
Hynu KIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
[TokazarenbHble HEpaBEHCTBA Y QYHKIHH, 1Ip Y ’

59-61 MOHOTOHHOCTb.

Haubonbiiee u HauMeHbllIee 3HaYCHHE KIIUH.

62-63 | CucrteMbl IOKa3aTeIbHBIX bysxn

N [Tepuoanueckue pyHkuunu. YeTHOCTh HHEUETHOCTH
yYpaBHEHUH U FEPABEHCTB .
byuxuuit. Crooicnvle pynkyuu. Memoo unmepsanos ons
peulenus HepageHcms.
= IIpeobpaszosanus epaghuros ghynkyuii: cosue 6001
64 O6006maronuii ypok 1o reme peoop pa ¢ Pymry
KOOPOUHAMHBIX OCel, pACMANCEHUe U CoHcamue,
«ITokazarenbHassPyHKIMS» .
OMPANCEHUCOMHOCUMENbHO KOOPOUHAMHBIX OCell.
I'paghuueckue memoowl pewrenus ypagHeHutl u
65 KonTtponbHas pabora Hepaeencms. Pewenueypasnenuil u nepaseHcms,
«ITokazarenbHassPyHKIMS» cooeparcauyux nepemMerHyIo no0 3HAKOM MOOYJIAL.
Cucmemvbl nokazamenvuwix ypasHenui. Cucmemol
NOKA3amenbHbIX HePAaBeHCms.
Ypaesnenus, cucmemviypasnenuii ¢ napamempom.
Ilepnenoukynapuocms npamolx u naockocmeit (18 uacog)

66 [lepnieHauKyIsIpHBIE TPSIMBIE B IPOCTPAHCTBE. N3006paskeHne MpoCTeHIINX MPOCTPAHCTBEHHBIX (QUTYD
[TapannenbHble npsiMble, MEPIEHANKYISIPHBIE K Ha TUIocKoCTH. PaccTosiHus Mexay ¢purypamu B
IIJIOCKOCTH IIPOCTPAHCTBE. YTIIbI B IPOCTPAHCTBE.

67 IIpusnax [TepneHAMKYIApHOCTBIPSIMBIX U MIJIOCKOCTEM.
MEPIEeHIUKYIIPHOCTH [Mpoekumst  gurypsl  Ha  MIOCKOCTh.  IIpu3HaKu

HpHMOﬁ " IJIOCKOCTHU

MEPHNEHIUKYISIPHOCTA ~ OPSIMBIX M IUIOCKOCTEH B




68

TeopeMma 0 npsIMOM, IEPIIEHIUKYISIPHON K
IJIOCKOCTH

IIPOCTPAHCTBE.
TeopeMa o Tpex neprneHANKYJgpax. MHOTOrpaHHUKH.
[Tapannenenunen. CBolcTBa NPAMOYTOJILHOTO

69 Pemrenne 3ana4y Ha NepHeHAUKYISIPHOCTD napamnenenunena. Teopema [Iudaropa BpocTpaHcTBe.
MPSIMOM U IJIOCKOCTHU Bbruuciienue 31eMeHTOB IPOCTPAHCTBEHHBIX QUTYD
(pebpa, nuaroHanu, yribl).
70 PaccrosiHue OT TOUKHAO MIIOCKOCTH.
TeopeMa 0 Tpex nepneHauKysapax
7 VYron Mmexay npsmMon u
IJIOCKOCTBIO
72-75 | Pemenue 3a/1a4 Ha IPUMEHEHUE TEOPEMBI O TPEX
MEPIEeHIUKYIIApaX, HAyroJl MeX1y IpsIMON U
IJIOCKOCTBIO
76-77 | AByrpanuslii yroa. [Ipuznak
MEPIEHIUKYIIPHOCTUABYX IJIOCKOCTEN
78-80 [IpssMOyTONBHBIN
napajuiesIenunes
81-82 | O6o6maromui ypoKkIo teme
«IlepneHuKyISIPHOCTD MPSAMBIX U IJIOCKOCTEM»
83 KonTponbnas padora
«[TeprieHANKYIAPHOCTD MPSIMBIX U
IIJIOCKOCTEN»
Jozapugpmuueckan pynkyusn (18 uacos)
84-85 | Jlorapudmsl Jlorapudm uncna, cBoiicTBa Jorapudma.lecaTnanbiit
norapudm. Yucno e. Hamypanwvuwiii 10capughm.
86-88 | CaoiicTBa IorapupmoB [IpeobOpazoBanue norapupMuIecKUX BEIPAKEHUH.
JlorapupmMuyeckreypaBHeHHs] 1 HEPaBEHCTBA.
89-90 | lecaTnuHble U HaTypaJbHbIE Jlorapudmuueckasi pyHKIUS U €e CBOHCTBA U TpaduK.

norapudmsl. Dopmyra nepexoaa

Hynu ¢yHkium, npoMexyTKi 3HaKOMOCTOSHCTBA,
MOHOTOHHOCTB.




91-92 | Jlorapupmuueckas Haubonpiiee n HanMeHblee 3HaYCHUE () yHKIIUH.

¢bynkuus, e€ cBoiicTBan rpaduk [epuonnueckue pyHkumuu. YeTHOCTH HMHEUETHOCTD
bynxumii. Croocusie pyukyuu. Memoo unmepsanos

93-95 Jlorapudmuueckue 0J1s peueHus )
ypaBHEHUs Hepasencms. [Ipeobpazosanus epaghuxos hynkyuii:

96-98 Jlorapudmuueckue co8uU2 800J1b KOOPOUHAMHBIX OCell, PACMANCeHUe U

) HEpaBEHCTBA colcamue, OmpariCeHUueomHOCUMENbHO KOOPOUHAMHBIX

99-100 | O6o6IIArOIIHIT YPOKIIO TeMe oceil. I pagpuueckue memoovt peutenuss ypasHeHutl u
«JTorapudpmudeckast Hepasencms. Pewenueypasnenuti u nepagencms,
yHKIMA cooeparcauyux nepemeHHy0 oo 3HAKOM MOOYJIAL.

101 Cucmemuwl noeapugpmuueckux ypasnenui. Cucmemol
KonrposbHas pabora Jlo2apugmuyeckux HepaseHcms.
«Jlorapudmuueckas GpyHKums» Ypasnenus, cucmemvlypagnenuii ¢ napamempom.

Mmuozozpannuxu (12 uacos)

102-104 | ITonsitue [Tpusma u nupamuga. llpaBunbHas nupamuaa u

MHororpansuka.lIpusma npaBuibHas npusma.lIpsamas nupamua.
OneMeHTHI IPU3Mbl UITUPAMU/IBL.

105-108 [Inpamuna. Boruncnenue 371€MeHTOB MPOCTPAHCTBEHHBIX (PUTYp
[IpaBunbHas (pebpa, quaronanu, yrisl). [Inomane noBepxHocTu
nupamMujia. Y cedeHHas MpaBMWIJIBHON MUPaMUJIbl U IPSIMOM TPU3MBL. /[eudicenus 6
nupamMuia npocmpancmee: napaiesibHulll NepeHoc, YeHMPAlbHAs

109-111 | Cummerpus B npocTpaHcTBe. [IoHATHE IPaBUIBHOTO CUMMEMPUSL, CUMMEMPUSL OMHOCUMENbHO NIOCKOCMU,
MHOTOIPaHHMKA. nosopom. Ceoticmea osudicenuil. I Ipumenenue oudiceHutl
OneMEHTB CHMMETPUHUIIPABUIIbHBIX MHOTOTPAHHUKOB. npu
Teopema Ditniepa peuleHuu 3a0ad.

112 | OGobmaroumii ypoKIo Teme
«MHororpanHuku. [1nomane noBepxXHOCTH TPU3MBIN
MUPAMHUIBD)

113 KonTtponbHas pabora

((MHOFOFpaHHI/IKI/I. IInomanp TTOBCPXHOCTHU ITPU3MBIL
" IUpaMHu b




Tpuzonomempuueckue ghopmynwt (25 uacos)

114 Panuanunas mepa yria
115-116 IToBOPOT TOUKHM BOKPYT
Hayaja KOOpAWHAT
117-119 Omnpenenenue cuHyca,KOCUHYca U TaHT€HCa
yria
120-121 | 3naku cuHyca,
KOCHHYCa U TaHI€HCa
122-123 | 3aBUCHUMOCTb MEXKIY CUHYCOM, KOCUHYCOM U
TaAHI'€HCOM OJJTHOT'O UTOTIO K€ yria
124-125 | TpuroHomerpudeckue
TOJIECTBA
126 CuHyC, KOCUHYC ¥ TAHT€HC YIJIOB 0. U -0
127-128
DopMyJIbI CIOKEHUS
129-130 | CuHyc, KOCHHYC UTaHI'€HC ABOWHOTO YyrIia
131-132 | CuHycC, KOCUHYC U TaHT'€HC MIOJIOBUHHOTO YIila
133-135
DopMyJIbl IPUBEIEHUS
136 CymMma 1 pa3HOCTb
cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB
137 O060061maromuit ypoKkIo Teme
«TpuronomerpruyeckruehopMybh»
KonTponbhas padora
138 «Tpuronomerpuueckue GopmybD

TpuronomeTpruyecKasiOKpyKHOCTb, paoUaHHAsl Mepa
yena.CuHYyC, KOCUHYC, TAHT'€HC, KOMAH2EHC
MIPOU3BOJILHOTO yria. OCHOBHOE
TPUTOHOMETPUUYECKOETOXKIECTBO U CJIEICTBUS U3 HETO.
3Ha4YeHHs TPUTOHOMETPUUCCKUX PYHKITUHN 11st yriioB 0°,
30°, 45°, 60°, 90°,

180°, 270°

(
mT T T T

O’___ sTTT LT LT paﬂ)
6 4 3 2

Dopmynvl CLOANCEHUS MPUSOHOMEMPULECKUXPYHKYULL,
Gopmynvt npusederus, hopmynbLOBOUHO20 APSyMeHMA.
Penrenue 3a1a4 ¢ UCMOJIB30BaHUEM I'PAIyCHOW MEphI

yria.

Tpuzonomempuueckue ypaguenus (15 uacoe)




139-141 APKKOCHHYC, apKCUHYC, apKTaHT€HC YucIa.
VYpaBHeHue cos x = a 3 N
Apkxomaneencuucna. IlpocTeiiiine TpPHroHOMETpUYECKUE
142-144 | VpasHenue sin x = a 3 YpaBHEHUS. Pemelvme TPUTOHOMETPUUECKUX ypaBHEHUI.
Pewenue npocmetiviux mpueconomempuieckux
145-146 _ 5 Hepagencme. Memoo uHmMep6aos 0J151 peutenusl
YpaBHeHue 1g x = a Hepaeserncma. Pewienue ypasrnenuil u Hepagencms,
147-150 | PemieHue TpUroHOMETPUIECKUX YPABHEHUM. 4 COOEPOICAUILX NEPEMENHYIO 10O SHAKOM MOOYIA.
. Ypasnenus, cucmemvl ypasHnenuti ¢ napamempom.
[Ipumeps! perieHus: TpoCTEUIINX
TPUTOHOMETPHUYECKHIX
HEPABEHCTB
151-152 | Obobmaronuii ypok 1o Teme 2
«Tpuronomerpudeckue
YpaBHEHUS
153 KonTpomnbHas padbora 1
«TpuroHoMeTprUUeCKHEeypaBHEHUS»
Hmozoseoe noemopenue (17 uacos)
154-163
IToBTOpEHME 10
Hrorosas
164-165 2
KOHTpOJIbHas paboTa
166-170 | Pezepn 5
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