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IHHOACHUTEJBHAA 3AIINCKA

PaGouas mporpamma mo matemaruke s 11 kmacca cocraBiieHa Ha OCHOBE CICAYIOMIMX JOKYMEHTOB!

e @ecnepanbHbiii 3aKoH OT 29.12.2012 Ne273-D3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

e [Ipuka3z Muno6puayku P® ot 17.05.2012 Ne413 «OG0 yrBepkaeHun (heaepasbHOro rocy1apcTBeH-
HOT0 00pa30BaTeILHOrO CTaHAAPTa CPeAHEro o0miero 0opazoBaHus (C U3BMEHEHUSIMU OT

e (OcHoBHas oOpa3zoBartesibHas MporpaMma cpeaHero oomiero oopazopanus MbOY Kur6aesckoi
Coll;

e  VYueOusiii mnan MBOY Kur6aesckoii COIII;

e ABsrtopckue nporpammsl: bypmucrposa T.A. AnreOpa u Hayasia MaTeMaTuyeckoro aHanuza. 10 -
11 xmaccel. Paboune nporpammsl 001eo0pa3oBaTeNbHBIX yupekaeauid. M., «IIpocsemienne»,
2018., bypmucrtpora T.A. I'eometpust. 10 - 11 kiaccel. Paboune mporpammel 001ieo0pa3oBarTesib-
HBIX yupexaeHuil. M., «lIpocsemenue», 2018.

PaGouas mporpamma onupaercs Ha Y MK:

1. Ammmos III.A. Anrebpa u Hauana ananuza. YueOHuk s 10-11 kimaccoB 061eo06pa3oBaTeib-
HBIX yupexaenuil. M., «lIpocsemenue», 2017.

2. Teomerpus 10-11. YueGuuk mia obueo0pasoBarenbHbix yupexaenuid. JI.C. AtanacsH [u np.]. -
M.: IlpocBemienue, 2014.

Hean n 3agauu 00y4yeHust
N3yuenne mareMaTuku Ha 0a30BOM YPOBHE CpeIHETO (ITOJIHOT0) 00111ero 00pa30oBaHusl HAIIPABIECHO
Ha JIOCTI)KEHUE CIETYIOIINX IIeNIeH:

(hopMUpOBaHHE TIPEIICTABICHUIA O MATEMAaTUKE KaK YHUBEPCAILHOM SI3bIKE HAYKH, CPEICTBE MOJICIIH-
POBaHMSI SIBJICHUN U MPOIIECCOB, 00 HIEAX U METO/IaX MaTeMAaTHKH,

Pa3BUTHE JIOTHYECKOTO MBIIIJIEHHUS, TPOCTPAHCTBEHHOT'O BOOOPAKEHUS, aJITOPUTMUUYECKON KYIIbTYpHI,
KPUTHYHOCTH MBIIJICHUS HA YPOBHE, HEOOXOAMMOM JJisi Oyaylieil mpodeccHoHanbHON AeITeIbHOCTH, a
TaKKe MOCIEAYIOMET0 O0OYUYeHHs B BBICIICH HIKOJIE;

OBJIaJICHHE MaTeMaTHYECKHUMH 3HAHUSIMH U YMEHUSIMH, HEOOXOTUMBIMU B MTOBCETHEBHOM JKU3HHU, IS
M3Yy4YEeHUs MIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha 0230BOM YPOBHE, JUIsl TIOJy4eHUsI 00pa30BaHUs
B 007acTsIX, HE TPEOYIOIINX YIIIyOJICHHON MaTeMaTH4eCcKoil MOATOTOBKH;

BOCIIUTAHUE CPEACTBAMU MAaTEMATUKHU KYJIbTYPhl TUYHOCTH, TIOHUMAHUS 3HAYMMOCTH MaTEeMAaTHKH TSI
HAyYHO-TEXHHUYECKOT0 Iporpecca, OTHOIICHHS K MaTeMaTHKe KaK K 4acTH OOIIeueI0BeYECKO KyIbTyphI
Yepe3 3HaKOMCTBO € UCTOPUEN Pa3BUTHS MAaTEMATUKH, SBOJIFOLIUEH MAaTEMATHYECKUX UJICH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEMETA

Juunocmuule pezyromamot oceéoenusn Q0
JIMYHOCTHBIE Pe3yJibTAaThl B c(hepe OTHOLIEHNI, 00yyaromuxcs K cede, K CBoOeMy 3/10POBbI0, K I03HA-
HHIO ceds:

— opueHTalus oO0yyaromMxcs Ha JOCTH)KEHHE JIMYHOTO CYAaCThs, pEeaM3allMi0 MO3UTUBHBIX
KU3HEHHBIX TEPCIEeKTUB, HHULIMATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOTMPEIEIICHUIO, CIIOCOOHOCTh CTAaBUThH LIEJIU U CTPOUTD KUZHEHHBIE TIIaHbI;

— TOTOBHOCTh U CIIOCOOHOCTH 00O€credyuTh cede U CBOMM OJIM3KUM JOCTOMHYIO KH3HB B IpOIecce
CaMOCTOSTEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIESITEIBHOCTH;

— TOTOBHOCTH U CIIOCOOHOCTh OOYYarOMIMXCA K OTCTAaUBAaHUIO JIMYHOTO JIOCTOMHCTBA, COOCTBEHHOIO
MHEHHS, TOTOBHOCTb W CIOCOOHOCTh BBIpaOaTHIBATh COOCTBEHHYIO TMO3UIMIO I0 OTHOILICHHUIO K
00IIECTBEHHO-TIOJTUTHUYECKUM COOBITUSIM IMPOILUIOTO U HACTOALIETO HA OCHOBE OCO3HAHMSI M OCMBICIICHUS
HUCTOPUH, TYXOBHBIX LIECHHOCTEN U TOCTUKEHHUI HAIIEN CTPaHBbI;

—  TOTOBHOCTH U CIIOCOOHOCTH O0YYAIOMIMXCS K CAMOPA3BUTUIO M CAMOBOCIUTAHHUIO B COOTBETCTBUU C
00I1I€YeTIOBEYECKMMH [IEHHOCTSAMU U HJA€alaMU TPaXJaHCKOro o0IiecTBa, MOTPeOHOCTh B (PU3HMUECKOM
CaMOCOBEPILIEHCTBOBAHUHY, 3aHATUAX CIIOPTUBHO-03I0POBUTEILHOM AESATEIbHOCTHIO;

— TpHHITHE W pealu3alus [EHHOCTEH 370pOoBOro M 0Oe30omacHOro obpasza >KH3HH, OepekHOe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DU3MYECKOMY U ICHXOJIOTUYECKOMY
310POBBIO;

—  HEeNpUsTHE BPEIHBIX MPUBBIYECK: KYPEHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTUKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOMIeHUIT o0yqaromuxcs K Poccun kak k Pogune (OreuectBy):

— poccuiickas HWIEHTHYHOCTb, CIOCOOHOCTh K OCO3HAHHMIO POCCHMCKONW HICHTHYHOCTH B
MOJINKYJIbTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIbTYPHOM OOILHOCTH POCCHUHCKOIO
Hapoja u cynp0e Poccnu, maTpuoTu3m, rOTOBHOCTD K cIy>KeHHI0 OTe4ecTBY, €To 3allluTe;

—  YB@XEHHE K CBOEMY HApPOAY, YyBCTBO OTBETCTBEHHOCTH nepex PoamHOM, roplocTH 3a CBOM Kpau,
cBol0 PoauHy, mnpomuioe H HaAcTOsllee MHOIOHALIMOHAJIBbHOTO Hapoaa Poccuu, yBaxkeHHe K
rOCyJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, THMH);

— (dopMupOBaHHE YBAXKEHUS K PYCCKOMY S3bIKy KaK TOCYAapCTBEHHOMY s3bIKy Poccuiickoii
®denepanyy, SBISIOMIEMYCS OCHOBOW POCCUMCKONW MJIEHTUYHOCTH U IJIaBHBIM (DAKTOPOM HAIlMOHAJIBHOIO
CaMOOIIPEEIICHUS;

—  BOCHHUTAHHME YBAXKEHUS K KYJbTYype, A3bIKaM, TPAIUIMSAM U OOblYasiM HApPOJOB, NMPOKUBAIOLIUX B
Poccuiickoit @enepanun.

JIn4HOCTHBIE Pe3yJIbTATHI B c(pepe OTHOMIEHN I 00YyHAIOIIMXCH K 3aKOHY, TOCYIaPCTBY U K I'PaKIaH-
CKOMY 00111eCTBY:

—  TpaXXJIaHCTBEHHOCTb, I'Pa)KJaHCKas MO3UIIMS aKTUBHOIO M OTBETCTBEHHOT'O YJI€HA POCCHUUCKOTO
o0II1ecTBa, OCO3HAIOMIETO CBOM KOHCTUTYIIMOHHBIE IpaBa W OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH U
MIPABOMOPSIOK, OCO3HAHHO NPUHUMAIOLIETO TPAAWIIMOHHBIE HAIMOHANbHBIE M OOIIeYeTIOBeUecKre
TYMAaHUCTHUYECKHUE U JEMOKPATHYECKUE IIEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOM KU3HU;

— TpU3HAHHE HEOTUYXKJAeMOCTH OCHOBHBIX MpaB M CBOOOJ 4YEIOBEKa, KOTOPbIE MPUHAATIEKAT
KaXJIOMY OT POKJIEHHUS, TOTOBHOCTh K OCYIIECTBJICHUIO COOCTBEHHBIX MPaB M CBOOO ] 6€3 HapyIIEHUS MpaB
U cBOOOJ NIPYTHX JIUI], TOTOBHOCTh OTCTaMBaTh COOCTBEHHBIE MPaBa U CBOOOJBI YEIIOBEKA U TpaKIaHUHA
COrJacHO OOIIENMPU3HAHHBIM NPHUHIIUIAM M HOPMaM MEXJAYHAapOJHOTO TpaBa U B COOTBETCTBHH C
Kouncturynueit Poccuiickoit ®denepaiuu, npaBoBasi U NOJUTUYECKAs TPAMOTHOCTb;

—  MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKH W OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOE Ha JHANOTe KYIbTyp, a TakKe pa3IUYHbIX (opM OOIIECTBEHHOTO CO3HAHMS,
OCO3HAHHME CBOETO MECTA B MOJUKYJIBTYPHOM MHDE;

—  UHTEpUOpHM3alMs LUEHHOCTEW JEeMOKpPaTUM U COLMAIBHOM COJIMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETYJUPOBAHUIO OTHOILICHHUI B TPYIINE WIN COLMATIBLHON OpPraHU3aluu;

—  TOTOBHOCTH OOYYaIOIUXCSI K KOHCTPYKTUBHOMY yYacTHIO B MPHHITHH PEIICHUH, 3aTParuBaroINX
UX IMpaBa W MHTEPECHl, B TOM 4YHCIE B pa3IMYHbIX (¢opMax OOIIECTBEHHON CaMOOpraHHU3alHH,
caMOympaBlieHus!, OOIIECTBEHHO 3HAYUMOM JIEITeITbHOCTH;



—  TIPUBEPKEHHOCTh HAEIM HWHTEPHAIMOHAU3MA, JPYXKObl, PaBEHCTBA, B3aUMOIIOMOIIM HAapOJOB;
BOCIIUTAHUE YBAKUTEIHHOIO OTHOIICHUS K HAI[MOHAJIBHOMY JOCTOMHCTBY JIIOJIE, HMX YYBCTBaM,
PENUTHO3HBIM YOCKICHUSIM;

—  TOTOBHOCTH OOYYaIOIIUXCSI POTHBOCTOSITH HICOJIOTUN IKCTPEMH3Ma, HAIMOHAIN3MA, KCEHO(hoOUH;
KOppPYILUUH; JUCKPUMUHALKUKA IO COLMAJIBHBIM, PEIMTHO3HBIM, PACOBBIM, HAallMOHAJIBHBIM IIPU3HAKaM U
JPYTUM HEraTUBHBIM COLIMAJIbHBIM SIBIICHUSIM.

JInuHOCTHBIE Pe3yabTAaThl B cepe OTHOLIEHHH 00y4aI0IMXCS ¢ OKPYKAMIUMEU JIHObMU:

—  HPABCTBCHHOE CO3HAHHE M IIOBEJCHUE HAa OCHOBE YCBOCHHS OOIIEYETIOBEYSCKHX IIEHHOCTEH,
TOJIEPAaHTHOT'O CO3HAHWSI U TIOBEICHUS B IMOJIUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAJIOT
C APYTUMU JIOJbMU, JOCTUTATh B HEM B3aMMONIOHHMAHHUS, HAXOIUThH OOIIUE TENIU U COTPYAHUYATE JUIS X
JTOCTHKEHUS;

— TPUHITHE TYMaHUCTHYECKHX IICHHOCTEH, OCO3HAHHOE, YBAXKHTEIHHOEC U JOOpOKEIaTeNhHOE
OTHOIIICHHE K JAPYrOMY YEIIOBEKY, €ro MHEHHIO, MUPOBO33PCHUIO;

—  CHOCOOHOCTH K COIEPEKUBAHUIO U (POPMUPOBAHKE TO3UTUBHOTO OTHOIICHHMSI K JIFOJISIM, B TOM YHCIIC
K JIMAM C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 370POBbS M HMHBAJIHIAM; OCpEKHOE, OTBETCTBEHHOE H
KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY W TICHXOJIOTHUYECKOMY 30POBBIO JIPYTHX JIIOACH, yMEHUE
OKa3bIBaTh MEPBYIO IOMOIIIb;

—  (opMHpOBaHHE BHIPAKEHHOUN B MOBEICHUU HPABCTBCHHOW IMO3UIIUH, B TOM YHCIIE CIIOCOOHOCTH K
CO3HATEIILHOMY BBIOOPY J100pa, HPAaBCTBEHHOI'O CO3HAHUS W TIIOBEJCHUS HAa OCHOBE YCBOCHUS
00IIeUeIOBEUECKUX IICHHOCTEH M HPABCTBEHHBIX YYBCTB (YECTH, JOJTA, CIPABEIITMBOCTH, MUJIOCEPIUS U
IpyXemoous);

—  pa3BUTHE KOMIICTCHIIMA COTPYJHUYECTBA CO CBEPCTHUKAMH, JIETHhbMH MIIAJIIICTO BO3pacTa,
B3pOCIBIMH B 00pa30BaTEIbHOM, OOIICCTBEHHO IIOJIC3HOM, Y4eOHO-UCCIIEIOBATEIbCKOW, MPOCKTHOW H
JIPYTUX BUAAX JACSITEIHLHOCTH.

JInyHOCTHBIE pe3y/abTaThl B chepe OTHOLIEHHIT 00yUYaOIMXCS K OKPYKAKOIIEMy MUPY, KUBOI mpu-
poae, Xy10:KeCTBEHHOM KYJIbTYype:

—  MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH, 3HAYHNMOCTH HayKH,
TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BJIAJCHUE OCTOBEpHOW MH(pOpManueil o mepempoBbIX
AOCTHXKCHUAX U OTKPBITHAX MHpOBOI;'I M OTEYECTBEHHOM HAayKH, 3aUHTCPECOBAHHOCTb B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MHpa U 00IIEeCTBa;

—  TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA IPOTSKEHUH BCEH
KHM3HHM;, CO3HATENbHOE OTHOLICHHE K HENpephlBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCIEIIHOM
po¢eCCHOHAIIBHON U 00IIIECTBEHHON JIeATeTbHOCTH;

—  JKOJIOrMyeckas KylbTypa, OepexHoe OTHOUICHHUs K POAHOM 3emiie, MpupoJHbIM OoraTtcTBaM Poccun
U MHpaA, IOHHMMAHUC BIIUAHUA COLOUAJIBHO-DKOHOMHUYCCKHUX IIPOLECCOB Ha COCTOSAHUC HpI/IpO}IHOﬁ n
COLIMAJIBHOW Cpejibl, OTBETCTBEHHOCTh 3@ COCTOSIHUE NMPHPOIHBIX PECYPCOB; YMEHUS U HAaBBIKH Pa3yMHOI'O
MMPpHUPOAOII0JIB30BaHMA, HETCPIIMMOC OTHOIICHUEC K HeﬁCTBHﬂM, MPUHOCAIINM BPEA 3KOJIOTHUH, HpI/IO6pCT€HI/Ie
OIIBITA HKOJIOTO-HANPaBJIEHHON AEATEIbHOCTH;

—  ACTETHYECKOE OTHOIICHUS K MUPY, TOTOBHOCTB K 3CTETHYECKOMY O0YCTPOICTBY COOCTBEHHOTO OBITA.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4alOIUXCS K ceMbe U POANTENISAM, B TOM YHCJIe
MOAr0TOBKA K CeMEHHOM KM3HU:

—  OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO MPHUHATHS LIEHHOCTEH
CEMEUHOH KU3HU,

—  TIOJIOKUTEJBHBIA 00pa3 CceMbH, POAUTENHCTBA (OTIIOBCTBA M MAaTEpUHCTBA), MHTEPUOPU3ALIUS
TpaJMLINOHHBIX CEMENHBIX IEHHOCTEMN.

JINYHOCTHBIE Pe3yJbTAaThI B c(pepe OTHOLIEHHUS 00yUAIOUIUXCH K TPYAY, B cepe colUaTBLHO-IKOHO-
MHUYeCKUX OTHOLIIEHM:

—  yBaXXe€HHUE KO BceM popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3allIUTE CBOEH COOCTBEHHOCTH,

—  OCO3HaHHBIN BBIOOD OyayIIel mpodeccuu Kak MmyTh M CITOCO0 peaanu3aiuy COOCTBEHHBIX JKU3HEHHBIX
IJIaHOB;



— TOTOBHOCTh OOyYarommxcsi K TPYIOBOH NpOQecCHOHANIbHON NEATENbHOCTH KaK K BO3MOKHOCTH
y4acTus B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIIMOHALHBIX TTPOOIIeM;

— TOTPeOHOCTh TPYAUTHCSA, YBAKEHUE K TPYyAY U JIIOAAM TpyAa, TPYAOBBIM JOCTHKEHHSIM,
JT0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIICHHE K PA3HBIM BHJIaM TPYAOBOH IEATEIHHOCTH;

—  TOTOBHOCTH K CaMOOOCITY>KMBaHHIO, BKJIIOYast 00y4YeHHE U BHIMOJIHEHUE JOMAITHUX 00s13aHHOCTEH.

JIu4HOCTHBIE Pe3yJIbTATHI B chepe PU3NMIECKOT0, ICHXO0JOTHYECKOT0, COMAIBHOIO U aKa/eMHuye-
CKOro 0/1aronoy4usi 00y4aroumxcs:

—  (usnveckoe, SMOIMOHATBHO-TICUXOJIOTHYECKOE, COIIMATBHOE 0JIarororydre 00yJaronixcs B )KU3HU
00pa3oBaTeNbHON OpraHU3alMy, OIIYLICHHWE NETbMH OE€30MacCHOCTH M ICHXOJIOTHYECKOro KoM(opTa,
MH(POPMALIMOHHON 0€30MaCHOCTH.

Memanpeomemmnuie pezyavmamol oceoenus Q0L
1. PeryasiTuBHbIE YHHBeEpPCaJbHbIE YueOHbIe JelcTBUSI

BbINnyCKHUK HAYYHTCS:

—  CaMOCTOSITEIPHO OMNPENeATh IENd, 3aJaBaTh IapaMeTpPbl M KPUTEPHHU, IO KOTOPHIM MOKHO
OTIPEACIUTH, UTO LIEJh TOCTUTHYTA;

—  OLIEHHMBATh BO3MOJKHBEIE IIOCIAEACTBUS [OCTHOKEHMS IIOCTABICHHON IeId B AEATENLHOCTH,
COOCTBEHHOM KU3HU U JKU3HH OKPYKAIOIINX JIFOJICH, OCHOBBIBAsICH HA COOOPaKCHUSX ITHKH M MOPAJIH;

—  CcTaBUTh U GOPMYIUPOBATH COOCTBEHHBIC 337aUul B 00pa30BATEIbHOMN JIEATEIBHOCTH U KU3HEHHBIX
CUTYaIUsX;

—  OILICHMBATh PECYPCHI, B TOM UHUCIIE BPEMS U JpYTrHe HeMaTepuajabHbIe PECypChl, HEOOXOAUMBIE IS
JIOCTHIKEHHMS TTOCTABIICHHOM 1IE/IH;

—  BbIOMpaTh MyTh JOCTIKEHUS LENH, IUIAHUPOBATh PEIICHUE MOCTABIEHHBIX 3a]a4, ONTUMH3UDPYS
MaTepuaIbHbIe U HEeMaTepUAIbHBIC 3aTPATHI,

—  OpraHu30BBIBaTh d(PPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOAUMBIX AJISI TOCTHKEHUS MOCTABJICHHOM
LIEJIN;

—  COIOCTABJISITH MMOJYYECHHBIH pe3ynbTatT AesITeIbHOCTU C IOCTABICHHON 3apaHee Leblo.

2. Tlo3naBaTe/ibHbIe YHUBEpPCaJIbHbIE yueOHbIe 1eiicTBUSA
BohinycKHUK HAy4YUTCH:

— WCKaTh W HaXOAWTh OOOOIIEHHBIE CIOCOOBI pEIIeHUs 3a/lad, B TOM YHCIE, OCYIIECTBISThH
pPa3BepHYTHIN MHPOPMAIIMOHHBIN TMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (yueOHBIE U TO3HABATEILHBIC)
3a/1a4u;

—  KPUTHYECKH OIICHWBATh U MHTEPIPETUPOBATh MH(OOPMAIIUIO C Pa3HBIX MO3UIIMKM, paclo3HaBaTh U
(buKcupoBaTh MPOTUBOPEUUS B UHHOPMAIIMOHHBIX HCTOYHUKAX;

—  HCIOJB30BaTh PA3IMYHBIE MOJICIBHO-CXEMAaTHYECKHUE CPEACTBA JUIsl IPEICTABICHHS! CYIIECTBEHHBIX
CBSI3€i U OTHOIICHUH, a TaK)Ke TPOTUBOPEUHii, BHISIBICHHBIX B HHPOPMAIIMOHHBIX UCTOYHHKAX;

—  HaXOAWTh W MPUBOJIUTH KPUTHUYECKUE apTYMEHTHI B OTHOILICHUU JCUCTBUU U CYXICHUHN NIPYroro;
CIOKOWHO W Pa3yMHO OTHOCHUTHCS K KPUTUYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO CYXKACHUS,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJMTH 32 PAMKH y4€OHOT0 MPEAMETa U OCYIIECTBIIATH [[eICHAIIPABICHHBII TOUCK BO3MOKHOCTEH
JUI IMPOKOTO MEepeHoca CPECTB U CIIOCOOOB JIEHCTBHUS;

—  BBICTpaumBaTh WHIUBUIYaJbHYIO 0Opa30BaTEeNbHYI0 TPACKTOPHIO, YYHTHIBAas OTPAaHUYCHHS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUICHUS;

—  MEHSTh U yJEp>KUBATh Pa3HbIe MO3UIMHU B IO3HABATEIBHOU JIEATETbHOCTH.

3. KoMMyHHMKaTHBHbIE YHUBePCaJIbHbIE YUeOHbIe 1elicTBUS
BbpinyckHUK Hay4uTCH:

—  OCYUIECTBJIATH JEJIOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3pOCIBIMH (KaK BHYTPH
o0Opa3oBaTeNbHON OpraHu3aluu, TaKk M 3a €e MpeaelaMu), MoAdupaTh MapTHEPOB A JAEJIOBOU
KOMMYHHKAIIMH UCXO/s U3 COOOpakeHUI pe3yabTaTUBHOCTH B3aUMOCHCTBUS, a HE IMUYHBIX CUMIIATHI;

— TIpU OCYHIECTBIICHHH TPYIMIIOBOW pabOTHl OBITh KaK PYKOBOJAWTENIEM, TaK M WICHOM KOMAaH/BI B
pa3HbIX poJIX (reHepaTop UieH, KPUTUK, UCTIOIIHUTENb, BHICTYIAIOMIUH, SKCIEPT U T.1.);



—  KOOPAMHHUPOBATH U BBIMOIHATH pa0OTY B YCIOBHIX PEATBHOTO, BUPTYaTbHOTO 1 KOMOMHUPOBAHHOTO
B3aHMMOJICUCTBUS;

—  pPa3BEpHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOIO TOYKY 3pPEHHSI C HMCIOJIb30BAHUEM AaJICKBaTHBIX
(YCTHBIX U IMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrno3HaBaTh KOH(IMKTOTCHHBIC CUTYallMH W MPEIOTBPAIIAaTh KOH(IUKTHI 10 UX aKTUBHOU (ha3bl,
BBICTPAWBATh JICJIOBYIO U 00Pa30BaTEIbHYI0 KOMMYHHUKAIUIO, N30€Tast IMYHOCTHBIX OIICHOYHBIX CYXKICHHM.



Ipeomemnmnwie pezynomamol oceoenus OO

ba3oBblii ypoBeHb

Hemn J1J1s ucrosib30BaHus B MTOBCEIHEBHOM JKU3HU U 00€CTIEUeHUs BOBMOXKHO- | /14 pazeumus mvluLienus, UCNOIb308AHUS 8 NOBCEOHEBHOU JHCUHU
OCBOEHHsSI | CTH YCIICUIHOTO MPOJIOIHKEHUSI 00pa30BaHMsI MO CHEIMATIBHOCTSM, HE CBS- | U 0Decneuenus 03MOHCHOCU YCNEUHO20 NPOOOIHCEHUs
npeaMera | 3aHHBIM C MPUKIAAHBIM UCIOJIb30BAHUEM MaTEMaTUKU 00pazosanus N0 CNEYUATbHOCIAM, He C8A3AHHbIM C NPUKIAOHBIM
UCNONIL308AHUEM MAMEMAMUKU
Paznen BbInycKHUK HAYyYHTCS BbInyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCS
OuemenThbl | OnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMH: KOHEYHOE MHOXKECTBO, Onepuposams NOHAMUAMU. KOHEYHOE MHOINCECMBO, DJIEMEHM
Teopuu AJIEMEHT MHOKECTBA, IOJMHOXKECTBO, IEpeceYeHNE U OOBEIMHEHUE MHO- | MHOJCECMBA, NOOMHOICECMBO, nepeceyeHue U 00beOuHeHue
MHOKECTB | JKECTB, YACJIOBBIC MHOXECTBA HA KOOPIUHATHON NPSIMOK, OTPE30K, HH- MHOCECMB, YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU,
" TepBal; ompe30K, UHMep8aJl, NOJIYUHMEPBAIl, NPOMENCYIMOK C GbIKOJIOMOU
MaTeMaTH4 | OTIEPHPOBATH Ha 0A30BOM YPOBHE MOHITHAMU: YTBEPKACHUE, OTPUIIAHUE | MOYKOU, epaguyeckoe npedcmasienue MHOMCECms Ha
ecKoii YTBEPKJACHUSI, UICTUHHBIC U JIOKHBIE YTBEPKICHHUS, IPUYKHA, CIICACTBUE, | KOOPOUHAMHOU NIIOCKOCHU, ONEPUPOBATb NOHAMUIMU:
JIOTHKHU YaCTHBIN clTydail O0IIero yTBEpKIACHMS, KOHTPIIPUMED; ymeepaicoenue, Ompuyanue ymeepircoeHusl, UCMuHHble U J0MHCHbLE
HAXOJUTh MepeceueHue U 00beTUHEHHE IBYX MHOKECTB, MPECTaBIICH- VMBEepHCOeHUsl, NPUYUHA, CIe0Cmaue, YacmHblll Cy4atl 00ue2o
HBIX TpaUIeCKU Ha YUCIIOBOU MPSMOii; VIMEep#cOeHUsl, KOHMPNPUMED, NPOBEPIMb NPUHAOLEHCHOCMb
CTPOUTH Ha YUCIIOBOU MPSAMOI MOJAMHOKECTBO YHCIIOBOT'O MHOXKECTBA, 3a- | 21eMeHmMa MHONMCeCmay, Haxo0ums nepecevenue u 00veouHeHue
JTaHHOE TIPOCTCHIINMU YCIIOBHSIMH, MHOJHCECS, 8 MOM UYUCTe NPeOCMABeHHbIX 2PAdUYEcKU Ha YUCTOB0T
pacro3HaBaTh JOKHBIE YTBEPKACHHUS, OIIMOKU B PACCYKICHUSX, B NPAMOLL U HA KOOPOUHAMHOU NJIOCKOCTU
TOM YHCJIE C UCTIOJIb30BAHUEM KOHTPIIPUMEPOB. npoBoOUMsb 00KA3AMeNbHble PACCYHCOeHUs O 0O0CHOBAHUS
B nosceonesnoul scuznu u npu usyueHuu opyux npeomemos: UCTNUHHOCTNU YIMBEPIHCOEHULL.
WCIIO0JIh30BaTh YHCJIOBBIE MHOKECTBA HA KOOPJIUHATHOMN TIPSIMOM ISt B nosceonesnoii orcusnu u npu usyyeHuu opyeux npeomemos:
OIMCAHUS PEATLHBIX TPOIICCCOB U SBJIICHHIA, UCNOIBL3068AMb YUCTIO8ble MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA
IIPOBOJUTH JIOTUYECKHUE PACCYKICHHS B CUTYalMAX NTOBCEIHEBHOM KU3HU KOOPOUHAMHOU NAOCKOCMU OISl ONUCAHUS PEANbHbIX NPOYEccos U
A6IEHULL
npogooOUMsb  OOKA3AMENbHblE — PACCYIHCOCHUS 68  CUMYAYUSIX
NOBCEOHEBHOU JHCUZHU, NPU PeUleHUlU 3a0ay U3 Opyeux npeomenos
Yucna u OnepupoBath Ha 6a30BOM ypOBHE MOHATUSAMU: LIEJI0€ YUCIO, 1eTUMOCTh | C80000HO onepuposams NOHAMUAMU. Yeloe YUCTLO, 0eTUMOCTb YU-
BbIpaKeH! | 4rces, 0OBIKHOBEHHAs JpoOb, AeCATHYHAS Ipo0b, PAllMOHATIBHOE YUCIIO, | cell, 00bIKHO8EeHHAs OpOOb, decAmuuHas Opobb, payuOHAIbHOE YUCIO,
| npuOMHKEHHOE 3HAUEHUE YKCIa, YacTb, J0JIs, OTHOLLIEHUE, IPOLIEHT, M0- | npubIUNCEHHOE 3HAUeHUe YUCTA, YACMb, 005, OMHOueHUe, NPo-

BBIILICHHUE U MOHIKEHUE Ha 3a/IaHHOE YMCIIO MPOLIEHTOB, MACIITa0; ome-
pupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMU: JIOTapU(M YUCIIA, TPUTOHO-
METpHUYECKasl OKPYKHOCTb, IpalyCHasl Mepa yIJla, BeJINYMHA yria, 3aJaH-
HOT'O TOYKOM Ha TPUTOHOMETPHYECKON OKPY>KHOCTH, CUHYC, KOCHHYC,
TAHI'€HC U KOTAHI'€HC YIJIOB, UMEIOIIMX ITPOU3BOJIbHYIO BEINYHHY;

yenm, noguvluleHue U NOHUINCEHUE HA 3A0AHHOe YUCTIO NPOYEHMOS,
macumao,
NPUBOOUMb NPUMEPDL YUCEN C 3A0AHHBIMU CEOLUCMEAMU OeNUMOCIU;




BBITIOJIHATH apU(pMETHIECKHE NCHCTBUS C IETBIMHI U PalliOHAIBHBIMH
YHCIIaMu,

BBITIOJIHSTH HECJIOKHBIE ITPe00pa30BaHUs YUCIOBBIX BRIPAKEHHH, COlEp-
KAIX CTETIEHU YHUCe, TM00 KOPHU U3 YUCell, THOO0 JTorapu(Mbl YHCET;
CPaBHMBAaTh PallMOHAIBHBIC YHCIIa MEXKTY COOOM; OIICHUBATh U CPABHU-
BaTh C PALIMOHAJIHLHBIMH YHCIAMH 3HAYECHHUS EJIBIX CTENICHEeW YHCcel1, KOp-
Hel HaTypaJbHOM CTETIEHH U3 YUCEI, JJOrapu(MOB YUCET B IPOCTHIX CITY-
qasx;

n300pakaTh TOYKAMH Ha YHCIOBOM MPSIMOM IEIbIe U PAllHOHATIbHEIE
UCIIa,

n300pakaTh TOYKAMH Ha YHCIIOBOM MPSIMOM IEITbIE CTETIEHU YHCEN, KOPHU
HATYPaJbHON CTENECHH U3 YHCEI, JIOTapH (MBI YHCEI B MPOCTHIX CIyYasx;
BBITIOJTHSTH HECJIOKHBIE ITPe00pa3oBaHus LENbIX U APOOHO-palOHAIIb-
HBIX OYKBEHHBIX BBIPAKECHHIH;

BBIPaXKaTh B MMPOCTEHIINX CIIydasix U3 PABEHCTBA OJHY NIEPEMEHHYIO Ye-
pes apyrue;

BBIYHCIIATH B IPOCTHIX CIIyYasX 3HAYECHHs YHCIOBBIX U OyKBEHHBIX BBIpA-
KEHUH, OCYIIECTBIISISI HEOOXOMMBIE MTOJICTAHOBKU M MIPE0OPA30BAHNS;
n300paXkaTh CXeMaTUYECKU YTOJI, BEIMYMHA KOTOPOTO BBIpa)KEHA B Ipa-
zycax;

OLIEHUBATh 3HaKU CUHYCA, KOCHHYCA, TAHI€HCA, KOTAHT'€HCa KOHKPETHBIX
YTJIOB.

B nosceonesnoui scuznu u npu usyuenuu opy2ux yueOHvix npeomemos.
BBITTOJIHATH BBIYMCIICHUS TIPU PEIICHUH 3a/1a4 MPAKTHYECKOTO XapaKTepa,
BBINOJIHATH MPAKTHYECKUE PAacUeThl C UCIOIb30BaHUEM MPU HEOOXOMMO-
CTH CIPaBOYHBIX MAaTEPUAIIOB M BEIYMCIIUTEILHBIX YCTPOUCTB;
COOTHOCHTH PeabHbIC BETMYNHBI, XapaKTEPUCTHKH 0OBEKTOB OKPYKAI0-
IIET0 MUPA C UX KOHKPETHBIMU YHCIIOBBIMU 3HAUEHUSIMU;

WCTIOJIB30BATh METOIbI OKPYTIICHHS, TIPUOIVMKEHUS M IPUKHJIKA TIPU pe-
IIEHUU MPAKTUYECKUX 33/]]a4 OBCEAHEBHOM KU3HU

ONepupoB8amb NOHAMUAMU.: 102APUPM YUCILA, MPUSOHOMEMPUYECKAS
OKPYIHCHOCMb, PAOUAHHAS U 2PAOYCHAS Mepa Y2id, BeIUYUHA Yald, 3a-
OAHHO20 MOYKOU HA MPUSOHOMEMPUUECKOU OKPYICHOCMU, CUHYC, KO-
CUHYC, MAH2EHC U KOMAH2EHC Y2ll08, UMEIOWUX NPOU3BONbHYIO GEllU-
YUHY, YUCIA € U TT, 8bINOJHAMb apuhmemudeckue 0elcmaus, cove-
Mas ycmuovle U NUCbMEHHble NPUeMbl, NPUMEHSA NPU He0OX0OUMOCMU
BLIUUCIUMENbHBIE YCIMPOUCTEA,

HaxoO0umbo 3Ha4eHUsl KOpHA HAMYPAlIbHOU CmeneHu, CmeneHu ¢ payu-
OHANILHBLIM NOKA3amenem, 102apughma, UCnoab3ys npu HeobXo0UMo-
cmu 8bluUCIUmMEeNbHblE YCMPOUCMEA;

NOIb308AMbCI OYEHKOU U NPUKUOKOL NPU NPAKMUYECKUX paACyemax,
nPOBOOUMb NO U36ECMHBIM (YOPMYIAM U NPABUIAM NPEOOPA308AHUSL
OVKBEHHBIX BbIPAIICEHUT, GKIIOUAIOWUX CIENeHU, KOPHU, 102apudmbl
U mpucoHomempuieckue QyHKYUuu,

HAX00UMb 3HAYEHUS YUCTOBbIX U OYKBEHHBIX BbIPAINCEHUL, OCYUECTE-
JIs15L He0OX0OUMbLEe NOOCMAHOBKU U NPEe0OPA30B8AHUSL;

U306padicamov CxemMamuiecky y2o, 8eIUYUHA KOMOPO2O 8bIPANCEHA 6
2padycax uiu paouanax,

UCnoIb308ams  NpU  pewleHuu  3a0ay
MPUSOHOMEMPULECKUX DYHKYUL Yel08;
BbINOIHAMb NEPEBO0 BENUYUNBL Yeld U3 PAOUAHHOL Mepbl 8
2paodycHyo u 0opamHo.

B nosceonesnoil scuznu u npu uzyueHuu Opyeux y4eOHbix
npeomemos:

BbINOIHAMb OCUCMBUsL C YUCTOBIMU OAHHBIMU NPU PeuleHuy 3a0ay
NPAKMU4ecKo2o xapakxmepa u 3a0ad U3 pasiudHulx ooiacmell 3Ha-
HULL, UCNONb3YSA NPU HEOOXOOUMOCU CNPABOYHBLE MAMEPUATbL U 6bl-
YucIumenbHble YCmpoucmed;

OYeHUBamb, CPABHUBAMD U UCNOTIL308AMb NPU PeUleHUU npaKkmuye-
CKUX 30044 YUCLOBble 3HAUEHUS. PeAIbHbIX GeIUYUH, KOHKDENHble
YUCTIOBbIE XAPAKMEPUCMUKU 00BEKMO08 OKPYIHCAIOUe20 Mupa

mabauyHbvle SHAY€eHUA

YpaBHenun
AU
HEPABEHCT
Ba

Perrate JinHeiHbIC ypaBHEHMS 1 HEPABEHCTBA, KBAAPATHBIC YPAaBHEHMUSI,
pemath gorapudmuueckue ypasuenus suaa log a (bx + ¢) = d u npocreii-
e HepaBeHcTBa Bua 109 a X <d;

Pewamo payuoralbHble, nokazamejlbHvle U ﬂOZClpud)MI/ﬂlBCKue
YpPaeHEeHUsA U HepaeeHcmed, npocmeﬁmue uppayuoHajilbHovle U
mpucoHomMempuidecKue ypasHeHusl, HepageHcmea u ux cCucmemabl,




pelaTh MoKasaTelbHbIe ypaBHeHUs, Buaa > °= d (rae d MoxHO mpe-

CTaBUTb B BUJIC CTETICHU C OCHOBAHUEM a) U MPOCTEHIIINEe HEPABEHCTBA
Buga a*<d (rae d MOKHO ITPEACTaBUTH B BHJIE CTEIICHH C OCHOBAHHUEM
a);.

MPUBOJIUTH HECKOJIBKO TPUMEPOB KOPHEH MPOCTEHIIIErO0 TPUTOHOMETPH-
YEeCKOT0 YpaBHEHHMS BHJIa: Sin X =@, COS X =a, tgx =a,ctgx=a,rne a—
TaOJIMYHOE 3HAYCHHE COOTBETCTBYIOIIEH TPUTOHOMETPUIECKOU (PYHKITUH.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
COCTaBJIATh U pelIaThb YPAaBHEHUS U CUCTEMBbl YPAaBHEHUU IPU PEIIECHUU
HECJIOKHBIX MPAKTUYECKUX 3a7a4

UCNONB308aMb MEMOObl peuleHUsl YPAGHeHUl: npusedeHue K 8Uoy
«npouseedeHUe paeHo HYII0» UL «YACIHOE PABHO HYIIO», 3aMeHA
nepemenHbIX;

UCNONbL3068aAMb MEMOO UHMEPBAI08 OJisl peUleHUsl HePABEHCNE, UC-
nob308aMb epaghuueckuti Memoo 05l NPUOIUNCEHHO20 PeuleHUs.
VPasHeHull U HepaseHCm8,

u306padicamov Ha MPUSOHOMEMPULECKOU OKPYICHOCHU MHONCECTNBO
pewieHull nPOCMeuuux mpueoHOMempu4ecKux ypasHeHull u
HepaseHcma,

BbINOJIHAMb OMOOP KOPHEU YPAGHEHU WU peuleHUll HEPABEHCME 8
coomeememauu ¢ OONOJIHUMENbHBIMU YCA0GUAMU U O2PAHUYEHUSMU.

B nosceonesnoil sicuznu u npu uzyueruu Opyeux y4eOHoix
npeomemos:

COCMAIsAMb U peuiams YPasHeHUs:, CUCIeMbl YPAGHEHULL U
HEpaseHCmaa npu peueHuu 3a0ay Opyeux y4eOHvlx npeomemos,
UCNONB308aMb YPAGHEHUS U HEPABEHCMBA Ol NOCMPOCHUS U
UCCNe008aANUSL NPOCMEUUUUX MAMEMAMUYEeCKUX MoOeell peanlbHblX
cumyayuil iy NPUKIAOHbIX 3a0ay;

YyMemb UHMePNPemupo8amy NOLYYEHHbII NPU peueHuy ypasHeHUs,
HePAaseHCcmaa uiu CUCmeMbl pe3yibmant, OYeHUBAMb €20
npasoonoooodue 8 KOHMeKcme 3a0aHHOU PealbHOU CUMYAYUU UIU
NPUKIAOHOU 3a0ayu

DOyHKIUUHA

OnepupoBath Ha 0a30BOM YPOBHE MOHSITHSIMU: 3aBUCUMOCTH BEJTMYHH,
(byHKLUSA, apTyMEHT ¥ 3HaYyeHHue QyHKIHUHU, 00JIaCTh ONpeAeIeHNs U MHO-
JKECTBO 3HaYEHUHN (PYHKIMH, TpadUK 3aBUCUMOCTH, Tpapuk QyHKIUH,
HYJIM (QYHKIMH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA, BO3pPACTaHUE Ha YU CIIO-
BOM IPOMEKYTKE, YObIBAHHE HA YHCIIOBOM IIPOMEXKYTKE, HauOoblIee U
HalMEHblIIee 3HaueHUe (PYHKIIMM HA YUCIIOBOM IPOMEXYTKE, IepHOoaNYe-
cKas QyHKUUS, IEPUOTI;

ONepHupoBaTh Ha 6a30BOM YPOBHE MOHATUAMU: TpsiMasi U oOpaTHas Mpo-
MOPLUUOHANILHOCTD JIMHEWHas, KBaJlpaTUyHas, JJorapupmMuueckas U noxa-
3arenbHas GYHKINU, TPUTOHOMETpHUYECKUE (PYHKIUHY;

pacro3HaBaTh rpauKy 3JeMeHTapHBIX QYHKIMI: MpsMOoil 1 0OpaTHON
IPONOPLUHUOHATIBHOCTH, JIUHEHHOHN, KBaIpaTUIHOM, JTOrapuPpMHUUECKON U
MoKa3aTelbHON (YHKIMI, TPUTOHOMETPUUECKUX (PYHKIIMIA;

Onepuposams NoHAMUAMU: 3A8UCUMOCTNb BEUYUH, PVHKYUSL, apey-
MEHM U 3HaueHue QyHKyuu, 001acmov onpeoeneHus: U MHONCECMBEO
3HaueHull QyHKYuU, epagux 3a8UCUMOCmU, epaguK GyHKyuu, Hyau
@QYHKYULU, NPOMENCYMKU 3HAKONOCIOSHCMEA, 803PACMAHUE HA YUC-
JIOBOM NpOMeNCYmKe, YObI8aHUe HA YUCLOB0M NPOMENCYIIKE,
Haubobulee U HAUMEHbULee 3HAYEHUE PYHKYUU HA YUCTIO80M NPOMe-
JHCymKe, nepuooudecKds PYHKYus, nepuoo, Yemudas u Heyemudas
@yHKYUU; Onepuposamv NOHAMUAMU: NPAMASA U 0OPAMHASL NPONOP-
YUOHATLHOCMb, TUHENHAS, K8AOPAMUYHAsL, 102apupMuyecKkas u no-
Ka3amenbHas QYHKYUU, mpueoHomempuieckue hyHkyuu, onpeoe-
JISIMb 3HAYEeHUe PYHKYUU NO 3HAYEHUIO APSYMEHMA NPU PA3TUYHBIX
cnocobax 3a0anus YyHKYuU, cmpoums cpaguxu u3y4eHHovxX QyHK-
yutl,




COOTHOCHUTH Tpa(uKH dJIEMEHTAPHBIX QYHKIIUN: IPSIMON U 00paTHOM MmMpo-
HNOPIHOHATIEHOCTH, TMHEHHON, KBaIPATUYHOH, JTOTapU(PMHUECKON U TI0-
Ka3aTenbHON (PyHKUMN, TpUroHoMeTprudeckux GyHKUui ¢ popmynamu,
KOTOPBIMH OHH 33JIaHbI;

HAXOJUTh M0 TpapuKy NpUOIMKEHHO 3HAYCHHS PYHKIIMU B 3a/IaHHBIX
TOYKAX;

onpeAensaTh o rpaduky cBoiicTBa GyHKUMH (HYIU, IPOMEKYTKH 3HAKO-
MOCTOSIHCTBA, TPOMEKYTKH MOHOTOHHOCTH, HAaUOOJIBIIINE M HANMEHBIIINE
3HAYCHMUS U T.I1.);

CTPOUTH 3CKH3 rpaduka GyHKINHU, YAOBICTBOPSIONIECH TPUBEICHHOMY
Habopy yciaoBul (IPOMEKYTKH BO3pacTaHus / yObIBaHUS, 3HAUECHUE
(GYHKIMY B 3aJJaHHOM TOYKE, TOUYKU 3KCTPEMYMOB H T.]1.).

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

OTIpeAeNATh Mo rpadukamM CBOWCTBA PeaTbHBIX MPOIIECCOB U 3aBUCHUMO-
cTeii (HanOoJIbIINe U HANMEHBIIINE 3HAYCHUS, TPOMEKYTKH BO3PACTAHHS
U yOBIBaHHUS, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOH CH-
Tyaluu

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUX CLYYAsAX NO hopMYLe nose-
OeHue u ceoucmea QyuKyul, Haxooums no paguxy GyHkyuu
HauboIbUIUe U HAUMEHbUIUE 3HAYEeHUS, CIPOUMb ICKU3 2pagura
@yHKyuU, yOosemeopsiowell NpugeodeHHoOMY HAbopy Yciosull (npo-
MedANCYMKU 803PACMAHUS/YObIBAHUS, 3HAYEHUE BYHKYUU 8 3A0AHHOU
MouKe, MOYKU IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U m.o.);
pewams ypagueHust, npocmetiuiue CUcmembvl YPaeHeHUll, UCNOIb3Ys
ceoticmea QYHKYull u ux epaghuxos.

B nosceounesnoti sicuznu u npu usyuenuu opyeux yueOHulx
npeomemos:

onpeoensims no 2paguKam u UCNOIb308aMsb OJlsl PpeueHUs.
NPUKTAOHBIX 3A0a4 CEOUCMEA PEalbHbIX NPOYECCO8 U 3A8UCUMOCTEL
(HaubobuUe U HAUMEHbULUE 3HAYEHUS, NPOMENCYMKU B03DACMAHUSL
U yObl8aHUsA PYHKYUU, NPOMENCYMKU 3HAKONOCOAHCMEA,
acumMnmomol, nepuoo u m.n.);

UHMEPNPemupo8ams C60UCMBA 8 KOHMeKCme KOHKPemHOU
NPAKMUYeCcKoll CUmyayuuL,

onpeodenams no epaguram npocmeluiue XapaKmepucmuKu
NePUOOUYECKUX NPOYECCO8 8 OUONI02UU, IKOHOMUKE, MY3bIKE,
paouocssazu u op. (amnaumyoa, nepuoo u m.n.)

1eMeHThI
MAaTEeMATHY
€CKOro
aHaJmn3a

OnepupoBaTb Ha 0a30BOM yPOBHE NOHATUSAMU: TPOU3BOAHAs QYHKIIUU B
TOUKe, KacaTenbHasl K rpaQuKy pyHKIMH, TPOU3BOJHAS (PYHKIINH;
OTIpeNieNIATh 3HaUeHUE MPOU3BOAHON (PYHKIIMM B TOUKE 110 U300paKEHUIO
KacaTelbHOH K IpaduKy, IPOBEACHHOMN B 3TOM TOYKE;

pelIaTh HECJIOXKHBIE 3aa4l Ha IPUMEHEHHE CBSI3U MEKIY TPOMEXKYT-
KaMH{ MOHOTOHHOCTH M TOUYKaMH 3KCTpeMyMa (yHKIUH, C OHOM CTO-
POHBI, ¥ TPOMEXYTKAMH 3HAKOIIOCTOSIHCTBA U HYJISIMU IIPOU3BOJHON ATON
(GYHKIIMH — C IPYTOH.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

N0JIb3YACh TpadMKaMU, CPAaBHUBATh CKOPOCTH BO3pacTaHus (pocTa, HOBbI-
IEHUS], YBEIMYECHUS U T.I1.) WIIK CKOPOCTH YObIBaHUS (TIaiCHUs, CHHUXKE-
HUS, YMEHBIICHUS U T.II.) BEJIMUMH B PEaJbHBIX MPOIIeCccax;

COOTHOCHTD I'paMKU peasbHBIX MPOILECCOB M 3aBUCUMOCTEH ¢ UX omnuca-
HUSIMH, BKJIIOYAIOIIUMU XapaKTePUCTUKN CKOPOCTH U3MEHEHUs (ObICTpHIi
POCT, IJIABHOE MOHMKEHHE U T.I1.);

Onepuposams nOHAMUAMU. NPOU3BOOHAS PYHKYUU 8 MOUKe, KACa-
menvHas K 2papuxy QyHKyuu, npouzsooHas QyHKyuu,

BbIUUCTIAMb NPOUIBOOHYIO 0OHOUNICHA, MHO2OULEHA, K8AOPAMHOZ0
KOPHSL, NPOU3BOOHYVIO CYMMbL (DYHKYULL,

BbIUUCTIAMb NPOU3BOOHBLE ILEMEHMAPHBIX DYHKYUL U UX
KOMOUHAYU, UCNOIb3YS CNPABOYHbIE MANEPUATbL,

UCCIe008ams 6 NPOCMEUWUX CAYYASX PYHKYUU HA MOHOMOHHOCHb,
HAaxoo0ums HauboOabUILe U HAUMeHbUUe 3HAYeHUs (PYHKYULL, cCImpoumb
2pauKu MHO2OYIEHO8 U NPOCMEUUUX PAYUOHATILHBIX (DYHKYULL C
UCNONb308AHUEM ANNAPAMA MAMEMAMUYECKO20 AHANU3A.

B noseceonesnoul Jcusnu u npu u3y4eHuu Opyeux yueOHvlx
npeomemos:




HCIOJIb30BaTh TpaduKU peasibHBIX MPOLECCOB IS PEIICHUS HECIO0KHbBIX
MPUKIIAIHBIX 337249, B TOM YHCIIE Openess o rpaduKy CKOpOCTh X0/1a
nporecca

pewams NPUKIaouvle 3a0ayu U3 OuoI0cul, GUUKU, XUMUU, IKOHO-
MUKU U OpY2UX NPEOMemOos, CEA3AHHbLE C UCCIEe008AHUEM XAPAKMePU-
CMUK PeaibHblX NPOYECCO8, HAXOHCOEHUEM HAUDOILUUUX U HAUMEHb-
WUX 3HAYeHUll, CKOPOCMU U YCKOPEHUS U M.N.;

UHMEPNPEMUPOBAmMb NOYHEeHHble Pe3)IbmMAanivl

Crarucruk | OnepupoBarh Ha 0a30BOM YPOBHE OCHOBHBIMH OTHCATENILHBIMU XapakTe- | Muems npedcmasienue 0 OUCKPEMHbIX U HeNpepblEHbIX CLYUAIHbIX
a W Teopusl | PUCTUKAMH YHCIIOBOrO Habopa: cpeaHee apupMeTuieckoe, MeinaHa, BEIUYUHAX U PACHPEOeTIeHUSX, O He3ABUCUMOCMU CTIVYALIHbIX
BEPOSITHOC | HanOoJIbIlIee M HAUMEHBIIIEE 3HAUCHUS; BEUYUH, UMEMb NPEOCMABIeHIUe O MAMEMAMUYECKOM OHCUOAHUU U
Teid, orepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: YaCTOTa U BEPOSTHOCTH oucnepcuu CyyatHvlx eUdUH; UMEemMb NPeOCmagieHue o
JIOTHKA U COOBITHSI, CITYJaiHBIH BBIOOP, OIBITHI C PABHOBO3MOKHBIMH JIEMEHTAP- HOPMANbHOM PACHpeOeleHUU U NPUMepax HOPMAaibHO
KOMOMHATO | HBIMH COOBITHSIMU; pacnpeoeneHHbIX CIYYAUHbIX 8eIUYUH,
puka BBIYHCIISATH BEPOSTHOCTH COOBITHN HA OCHOBE MOJICUETA YMCIIa HCXOJIOB. NOHUMAMb CYMb 3aKOHA DONLUUX YUCeN U 8bIOOPOUHO20 MemoOd U3-
Mepenusl 8eposmHoCcmel,
B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos: umemuv npedcmasierue 06 YCl06HOU 8ePOAMHOCIU U O NOJHOU 8EPO-
OILICHUBATh U CPABHUBATH B MPOCTHIX CIIY4asiX BEPOATHOCTH COOBITHIL B AMHOCMU, NPUMEHAMb UX 8 PeUleHUU 3a0ay, uMems npedcmasieHue
pEaTbHON JKHU3HH, 0 BAJICHBIX YACMHBIX 8UOAX pACnpeOeleHUll U NPUMEHSAMb UX 8 peule-
YHUTaTh, COMOCTABIIATH, CPABHUBATh, MHTEPIIPETHUPOBATH B MPOCTHIX CIYy- | HUU 3A0a4;
YasxX pealibHbIC JaHHBIC, TIPECTABICHHBIC B BHJIC TaOJUII, TUarpamM, umems npedcmasiienue 0 KOpperayul CryyaiHulx 6eIUdUH, 0
rpauKoB JIUHEUHOU pe2peccuu.
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
BLIYUCTAMb UTU OYEHUBAMb BEPOSIMHOCMU COOLLMULL 8 PEeaTbHOU
HCUBHU,
8b10UpamMv NOOX00sUUe MeMmoObl NPEOCMABIeHUs. U 00pAOOMKU
OAHHbBIX;
YyMembsb peuams Hecl0HCHble 3a0aiu Ha NPUMEHeHUe 3aKOHA DONbUUX
yyces 8 COYUONO2UU, CMPAXO8AHUU, 30PABOOXPAHEHUL, 0OeCneyeHUU
be3onacnocmu HacenleHusl 8 Ype3sbluatiHbIX CUMYAYUSIX
TexkcroBble | Pemarh HecI0KHBIE TEKCTOBBIC 33]]a4l PA3HBIX THIIOB; Pewamys 3a0auu pazuvix munos, 8 mom uucie 3a0ayu nOGbIUEHHOU
3aa4u aHAJTM3UPOBATh YCIOBHE 3aauMl, TPH HEOOXOAUMOCTH CTPOUTH IS €€ mMpyoOHOCMu,

pEILIEHUsT MaTEMATUYECKYIO MOJIENb; NOHUMANb W UCTIOIB30BaTh IS
pelieHus 3aJaun nH(OopMalnio, MPeICTaBICHHYIO B BUJIE TEKCTOBOM U
CHUMBOJIBHOMH 3amucu, cxeMm, TaOJIull, 1uarpamMmm, TpaKoB, PUCYHKOB;
JIEIICTBOBATH 10 AJITOPUTMY, COIEpIKAILIEMYCsI B YCIOBUHU 3a]1a4H;
UCIIOJIb30BaTh JIOTHYECKUE PACCYKJICHHS ITPH PELICHUH 3a7auHl; paboTaThb
¢ U30BITOYHBIMH YCIIOBUSIMHU, BBIOMpAst U3 Bcell HH(OpMallUHY, TaHHBIE,

8b10UPAMb ONMUMATLHBLI MEMOO peulenus 3a0ayu, paccmampueads
PasnudHble Memoovl, CMpoOUms MOOelb peueHus 3a0avu, nPposooUmMy
00KaA3amebHble PACCYHCOCHUSL,

pewams 3a0ayu, mpedyouue nepebopa 6apuaHmos, nPoepKu
VC08UlL, 8b100pa ONMUMATLHO0 Pe3yIbmama;




HEoOXOUMbIE JJIs PELIECHUs 3aJaul; OCYIIECTBIISATh HECIOKHBIN riepedop
BO3MOJXKHBIX PEIICHUHN, BBIOUPAS U3 HUX ONTUMAIBHOE TI0 KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM B YCIIOBHH;

AHATM3UPOBATH M HHTEPIPETUPOBATH MOTyUYECHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 33]]a4, BEIOUPATh PEIICHHUs, HE POTUBOPEYAIINe KOHTEKCTY;
pemaTh 3aJa4d Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, MOE3/10K U T.I1.;
peliaTh HECIOXKHBIE 331a4H, CBSI3aHHBIE C JOJIEBbIM YUaCTHUEM BO BIlaje-
HUU QUPMOH, IPEANPUATHEM, HEJIBUKHUMOCTHIO;

pelaTh 3aa4y Ha MPOCThIE MPOIEHTHI (CUCTEMBI CKHI0K, KOMUCCHH) U
Ha BBIYUCIICHUE CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJOB, Kpe-
JTUTOB U UIOTEK;

pemIaTh MPaKTHIECKHE 3a/1a49H, TPEOYIOIINE NCTIOBL30BaHUS OTPUIIATEITb-
HBIX YHCEJ: Ha OMpe/IelieHne TeMIepaTyphbl, Ha ONpeIeIeHUE MOJI0KEHUS
Ha BpEMEHHOM ocH (710 Halllel APbI U TIOCIIE), Ha IBHXKEHHE JIEHEKHBIX
CpeacTB (MPUX0J/pacxol), Ha onpeAeseHUue rI1yOuHbI/BBICOTHI U T.I1.;
UCIIOJIb30BaTh TIOHATHE MacIITada Jisi HAXOKICHUS PACCTOSTHUN U JUTUH
Ha KapTax, IIaHaX MECTHOCTH, MJIaHaX MTOMEIIEHUH, BBIKpOHKax, MpH pa-
00Te Ha KOMIIbIOTEPE U T.II.

B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:

pelaTh HECIOXKHBIC MPAKTUYCCKHUE 3a7a4d, BOSHUKAIONINE B CHUTYAITHSIX
IOBCETHEBHOMW KU3HU

AHATUUPOBAML U UHMEPNPEMUPOBANb PE3YTbIMAMbL 8 KOHMEKCMe
VC08UA 340a4U, 8bIOUPAMb PeeHlsl, He RPOmugopedaujue
KOHMeKCmy,

nepegooums npu peuweHuu 3a0ayu UH@Gopmayuro u3 0OHoU Gopmel 6
Opyey10, UCNONIL3YS NPU HEOOXOOUMOCMU CXembl, madIuysl, epaguxi,
ouazpammol;

B nosceonesnoti scuznu u npu uzyuenuu Opyeux npeomemos:
peuwams npaxmuyeckue 3a0ayu U 3a0ayu U3 Opyeux npeomemos

I'eomerpus

OnepupoBath Ha 6a30BOM YpOBHE MOHATUAMHU: TOUKA, IPSIMasi, IIOCKOCTh
B IIPOCTPAHCTBE, NapalIEIbHOCT U MEPIEHANKYIIPHOCTD IPAMBIX U
IUIOCKOCTEH; pacrio3HaBaTh OCHOBHBIE BU bl MHOTOTPAaHHUKOB (ITPU3Ma,
nupamua, NpsIMOYToJIbHBIN Mapauienenunes, Kyo);

n300paxarh U3ydaemble GUTYpbl OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEepPTEKHBIX UHCTPYMEHTOB;

Jienath (BBIHOCHBIE) MNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBHIX 0O0BEMHBIX
¢buryp: Bua cBepxy, cOoKy, CHU3Y;

U3BJIEKATh HH(OPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX QUTY-
pax, IpeICTaBICHHYIO Ha YepPTEkKaxX U PUCYHKaX;

npuUMeHsTh Teopemy [ludaropa npu BeIUKCICHUH 3IEMEHTOB CTEPEOMET-
puueckux Guryp;

HAXOJUTh 0OBEMBI U IIJIOLIA/IM TOBEPXHOCTEN MPOCTENIINX MHOTOTpaH-
HUKOB C IPUMEHEHHUEM (OPMYIT;

Onepuposams nousAmMuaAMU: MOYKA, NPAMAsL, NIOCKOCMb 8 NPOCMPAH-
cmee, napanieibHoOCms U NepReHOUKVIAPHOCHb NPAMBIX U NIOCKO-
cmetl;

NpUMeHAmMb Ol peulenus: 3a0ay 2eomempuyeckue pakxmel, eciu ycio-
8Usl NpUMEHeHUsl 3a0anbl 8 ABHOU (hopme; peurams 3a0a4u Ha
HAaxodicoenue 2e0Mempudeckux @euduH no 0opazyam ui aieopum-
Mam; 0enams (8bIHOCHbLLE) NIOCKUE YEPMENCU U3 PUCYHKOB 0ObEMHBIX
Queyp, 8 mom yucie pucogams U0 ceepxy, COOKY, CMpoUmb CedeHusl
MHO202PAHHUKOS, U3B]IeKAMb, UHMEPNPEMUPO8ams U npeoopa306bl-
8amb UHGOPMAYUIO O 2e0OMemPULeCcKUX hueypax, npeocmasieHHyo
Ha Yepmedicax, NPUMeHsms ceomempuyeckue ¢paxkmol 0Jis peuienus
3a0au, 8 MOM YUcie NPeononazauux HeCKOJIbKO Wa208 peuleHus;
ONUCHIBAMb 83AUMHOE PACNOIOHCEHUE NPAMBIX U NIIOCKOCMeEl 8 NPOo-
cmpaucmee;

Gopmynuposamnv c80UCMEa U NPUHAKU pueyp;




pacrmo3HaBaTh OCHOBHBIE BU/IbI TEJ BpaIIeHUs (KOHYC, TUIUHID, chepa u
map);

HaxXOoaIUuTb 00BEMEI U Jiomaamn HOBerHOCTef/'I HpOCTefIIHI/IX MHOT'OI'paH-
HUKOB U TEJl BPAIlIEHUS C MPUMEHEHUEM (POpMYII.

B noeceonesnotl scusnu u npu u3y4eHuu Opyeux npeomemos:

COOTHOCHUTbH a0CTPAKTHBIE TEOMETPUUECKUE MOHATUSA U (PaKThI C peasb-
HBIMH JKU3HEHHBIMU OOBEKTaMH U CHUTYaLUsIMHU;

UCIOJIb30BaTh CBOMCTBA IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYp 1Is
pEIIEHNUs] TUIIOBBIX 3a/1a4 PAKTUYECKOTO COACPHKAHMS;

COOTHOCHTb IUIOIIAAN TOBEPXHOCTEH TeJI OAMHAKOBOM (POPMBI pa3iny-
HOTO pa3Mepa;

COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI pa3InyHOro pazMepa;
OLIEHUBATh (POPMY MPABHIBLHOTO MHOTOTPAaHHHKA MTOCTIE CITUIIOB, CPE30B U
T.1. (OIpeaesaTh KOJMYECTBO BEPIIMH, pedep U rpaHel MoJy4eHHbIX
MHOTOTPaHHHUKOB)

O00KA3bIBAMb 2e0MempuiecKue YmeeprHcOeHus;

e1adems CMaHOApmMHoU Kiaccupurayuell npocmpanHcmeeHHbIX Qu-
2yp (nupamuovl, npusmul, napaiieienuneobvl);

HAaxooums 06vembl U NAOWAOU NOBEPXHOCMEU 2e0MeMPUIEeCKUX meJl
¢ npumeHeHuem opmyi;

BbIYUCTIAMNY PACCMOAHUSA U Y2lIbl 8 NPOCPAHCEE.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
UCNONIL3068AMb CEOLUCBA 2e0MEMPUYECKUX hucyp 0Nl peuleHus 3a-
0au NPaKmuyecKoeo xapakxmepa u 3a0ay u3 opyeux ooracmert 3HAHUll

BexkTopel n | OnepupoBaTh Ha 6a30BOM YpOBHE OHATHEM J€KApPTOBBI KOOPIUHATHI B Onepuposams NOHAMUAMU OeKAPMOBbl KOOPOUHAMNbL 6
KOOPJAMHAT | IPOCTPAHCTBE; npocmpancmee, 6eKMop, MOOYlb 6eKMOPA, PAGEHCBO 8EKMOPOS8,
bl B HAXOJHUTh KOOPJIMHATHI BEPIIKH Ky0a U IPSIMOYTOJIBHOTO KOOPOUHAMbL 8EKMOPA, Y201 MENCOY BEKMOPAMU, CKATAPHOE
NPoOCTPaHC | Napajulejenunena npoussedeHue eKmopos, KouluHeapHvle 6eKmMopbl,
TBe HAaxooums paccmosiHue mexcoy 08yMs MoYKaAMU, CyMM) 6eKmMOpos U
npoussederue 6eKmopa Ha Yucio, Y207 Metcoy 86eKmopami,
CKANAPHOE NPou3seoeHue, packiaobléams 6eKmop no 08ym
HEKOJLIUHEeAPHbIM 6EKIMOPAM;
3a0a6amu NJIOCKOCMb YPAGHEHUEM 8 0eKapmogoll cucmeme
KOOpOuHam;
pewams npocmeiuue 3a0aiu 86edeHuemM 6eKmopHo2o basuca
MeToabl [TpuMeHSTh H3BECTHBIC METOIBI IIPH PEIICHUN CTaHIaPTHBIX Hcnonv306ams 0cHOGHbIE MeMOObL 00KA3AMENbCMEA, NPOBOOUMb
MaTeMaTHK | MaTEMaTHYECKUX 3a7ady; O00KA3aMenbCmeo U 6bINOHIMb ONPOBEPICEHUE,
u 3aMevaTrh M XapaKTepH30BaTh MaTEMATUIECKHE 3aKOHOMEPHOCTH B NPUMEHSIMb OCHOBHbIE MeMOObl PEUEeHUs. MAMEMAMUYecKux 3a0ad;

OKpYKarollel 1eVCTBUTEIILHOCTH;
MPUBOAUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE, B
TOM YMCJIE XapaKTEPU3YIOLIUX KPACOTY U COBEPIIEHCTBO OKPYKAIOLLETO
MHpa U IPOU3BEACHUN UCKYCCTBA

Ha OCHO8e MAMeMAmu4ecKux 3aKOHOMepHOCMell 8 NPUpooe
Xapaxkmepuzoeams Kpacomy u COBEPULEHCMBO OKPYHCAIOULe20 MUpa U
npou3seoeHull UCKYCCmea, NPUMeHams npocmeuuiue npocpammHble
cpedcmea u I1eKmpOoHHO-KOMMYHUKAYUOHHbBLE CUCEMbL NPU
peweHuu MamemMamuyecKux 3a0ay




COAEPXAHUE YYEBHOI'O IIPEAMETA
Matemaruka 11 kmacce: (Anrebpa u Hagana MmaTemMarudeckoro ananusa— 1024q., 'eomerpust — 68 4.)

MaremaTuka: Airedpa 1 HaYaJia MaTeMaTHYecKOro aHajau3a - 102y.

IHoBTOpeHue (2 yaca)

Tpuronomerpunueckune pynkuun (14 gac)

OO6nacTb onpeneneHuss TPUrOHOMETPUYECKUX (PYHKIMM, MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMM, TPUTOHOMETpUYeCKHue QyHK-
[IUM, YeTHAs ¥ HedeTHast PyHKIMH, nepuoaudecKkast GyHKIus, nepuoa GyHKIMH, HAUMEHBIINH TTOJO0KUTEIbHBINA IepUo/I, rpaduKu TPUTOHOMETpUYE-
CKUX (DYHKIMH, UX CBOMCTBA, 0OpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIMH, UX CBOMCTBA.

IIpousBoaHas u ee reomerpuyeckuii cmbic (16 yacos ).

[TpousBonnas. [IponsBoanas crenennou ¢pynkuun. [IpaBuna quddepenuupopanus. [[pon3BogHbIE HEKOTOPHIX AJIEMEHTAPHBIX (YHKIINH.
I'eoMmeTpuuecknii CMBICI TPOU3BOTHOM.

OcHOBHasl 11eJ1b — BBECTH TIOHATHE MTPOU3BOIHON; HAYYUTh HAXOIUTH MPOU3BOIHBIE C TIOMOIIbI0 popmyl auddepeHnnpoBaHus; HAYIUTh
HaXO/UTh YpaBHEHHE KacaTebHON K rpaduKy (yHKIMH.

IpuMeHenne MPOU3BOAHOI K McciieoBaHu0 pynkuuii(11 yacos).

Bospacranue u yosiBanue GyHkiuu. JkcrpeMymbl GyHKuuu. Hanbosnbime u HaumeHnblye 3HadeHus GyHkuuu. IIpousBoHas BToporo mno-
psaka.

OcHoBHas 11€1b — CPOPMUPOBATH YMEHHE PELIaTh IPOCTEHIINE IPAKTHYECKUE 3a1a4l MEeTOJoM AU epeHInanbHOro HCYUCIIEHUS.

IlepBooGpa3nas u nnterpaJ. (11 yacon).

ITepBooOpaznas. [IpaBuia HaxoxaeHus nepBoodpasHbIX. [nomans KpuBoIMHEHHON Tpaneuy U uHTerpai. Berunciaenue unrerpanos. [pu-
MEHEHHE NMPOU3BOAHOMN U UHTErpaja K perIeHHIO MPaKTUYECKUX 3a]1a4.

OcHoOBHasl 11€J1b — MO3HAKOMUTH YYAIIUXCS C MOHATHEM MHTEerpajlia U UHTETpUPOBAHUEM Kak omneparei, oopatHoit auddepeHupoBaHmio;
HAy4YUTh IPUMEHSATh UHTETPAJ K PELIEHUIO TEOMETPUUYECKUX U (PU3HUECKUX 3ajau.

DJieMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BeposiTHOCcTeil (28 yacoB).

[IpaBuno npousseaenus. [lepecranoBku. Pasmemenns 6e3 nosropenuii. Couetanus 6e3 nmoBTopeHuit u OunoMm HeroToHa.

OcHoOBHasl 11€J1b — pa3BUTh KOMOMHATOPHOE MBIIIJICHUE yUalllUXCsl; 03HAKOMUTH ¢ TEOpHUE COeIMHEHHH (KaK CaMOCTOSTENbHBIM Pa3IelIoM
MaTeMaTHKU U B lajbHEHIIEM — ¢ anmnapaToM PEIIeHUs psiia BEPOSITHOCTHBIX 33/1a4); 000cHOBaTh popmyny 6uHoma HeroToHa.

BepositHOCTB coObITHsA. CrioskeHue BeposaTHOCTEH. BeposTHOCT nMpon3BeIeHHsI HE3aBUCUMBIX COOBITHH.

OcHoBHas 11€7b — ¢(hOPMUPOBATH NMOHSATHE BEPOSITHOCTHU CIIy4alfHOTO HE3aBUCUMOTO COOBITHSI; HAYYUTh PEIlaTh 3aJjaul Ha IPUMEHEHUE

TEOPEMBI O BEPOSITHOCTH CYMMBI JIByX HECOBMECTUMBIX COOBITUH M HAa HAXO0X/IEHUE BEPOSATHOCTH MPOU3BEICHHS IBYX HE3aBUCUMBIX COOBITHI.

IMoBTopenue. Pemenue 3ana4 (20 yacos).

OcHoBHas 11e1b — 000011IeHNe, YTOYHEHHE M CUCTeMaTH3alsl 3HaHUH 110 ajnredpe 1 HavajgaM aHajlu3a 3a Kype CpelHeH MIKOIBI.

Martemaruka: I'eomerpus - 684.
Meton koopauHaT B npocTpancrse. J{Bukenus (15 yacon)



JlexapToBbl KOOpAMHATEI B TpocTpaHcTBe. PopMysia pacCTOSIHUS MEXAY ABYMs Toukamu. KoopauHaThl TOUKK M KOOPAMHATHI BEKTOpa. YTOJI
Mexy BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB. [[BrKEeHUS.

OcHnosHas yenv: COPMUPOBATH YMEHUE YUAIIUXCS IPUMEHSATh BEKTOPHO-KOOPAMHATHBIA METO/I K PELICHHUIO 3314 Ha BEIYMCIICHUE YTIIOB
MEX1y NPSAMBIMH U IIJIOCKOCTSIMU U PaCCTOSIHUM MEXY IBYMSI TOUKaMHU, OT TOUKH JI0 IJIOCKOCTH.

Huaunap, konyc, map (15 yacos)

[Monstue nnnuuapa. [nomane noBepxHocty nminaapa. [lonstue konyca. Ilnomans nosepxnoctu konyca. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yromas, pa3BepTka. Y ceueHHbli konyc. Cdepa u map. YpasHenue cepsl. B3aumHoe pacronosxenue cdepsl u miockoctu. Kaca-
TebHAas MIOCKOCTh K chepe. [Tnomans chepsi.

OcHosHas yenv: aTh yYaIIUMCS CHCTEMAaTHYEeCKHE CBEICHUSI 00 OCHOBHBIX TEJIaX M MOBEPXHOCTSX BpallleHHs] — LWIMHIPE, KOHYce, chepe,
niape.

O0nbembI Te (24 yaca)

O6beM mpsmMoyronbHOro napasuienenunena. O6beMbl MPAMOU MPU3MbI U HUIHHAPA. O0BEeMbl HAKIIOHHOM MPU3MBI, MUPAMUJIBI U KOHYCA.
O6beM mrapa u miomaab chepbl. OObEMBI IAPOBOTO CErMEHTA, IIAPOBOT0 CJI0S U IIaPOBOT0 CEKTOPA.

OcHo6nas yenv: BBECTU MOHATHE 00beMa Tella U BhIBECTU (DOPMYIIBI 1711 BEIYUCICHUS 00bEMOB OCHOBHBIX MHOTOTPAHHUKOB U KPYTJIBIX TE,
M3YYEHHBIX B Kypce CTEPEOMETPUHU.

HTorosoe nopropenue (14 yaca)



TEMATHYECKOE INTAHUPOBAHHUE
Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATHU3A»

Hama No No Tema Kon- Xapaxmepucmuka 0CHOGHBIX 61006
YpoKa | ypoka 60 0esamenbHOCmU yUaujuxcs
no ua-
meme co6
Iloemopenue kypca 10 knacca 2
1 1 | Tpuronomerpuueckue GopMysl 1
2 2 | TpuronHoMmerpuyeckue ypaBHEHUS 1
I'nasa VI\. Tpuzonomempuueckue ¢pynxkyuu 14
3 1 | OGnacTe onpeneaeHuss 1 MHOKECTBO 3HAUCHHU I 2 | Ilo rpadukam ¢yHKIHMI OMHCHIBATH UX CBONCTBAa (MOHOTOHHOCTD,
4 2 | TPUTOHOMETPUYECKUX (PYHKITHIA OTrpaHUYEHHOCTh, YETHOCTh, HEYETHOCTh, MEPUOAUYHOCTDH). M300pa-
5 3 | YUeTHOCTH, HEUETHOCTD, IEPUOTUIHOCTh TPUTOHO- 2 | xaTh rpaduKy TPUTOHOMETPHYECKUX (QYHKIMHI C MOMOIIBIO Tpadomo-
6 4 | merpuueckux (yHKuni CTPOUTEINIEH, OIIUCHIBATh UX CBOICTBA.
7 5 CBoilicTBa (byHKI-H/H/I y=COSXH ee r‘pa(bHK 3 Pacrnio3naBarts l"pa(bI/IKI/I TPUTOHOMCTPHYCCKHUX Q)YHKHHI;'I CTpOI/ITb rpa-
) 6 (buKn dreMeHTapHBIX (PYHKIUH, UCIONB3YS rPadONOCTPOUTENH, U3Y-
9 7 4aTh CBOMCTBA dJIEMEHTAPHBIX (DYHKIUH MO UX rpadukam
10 8 | Bxoonas xonmponvras paboma 1
11 9 | CpoiicTBa pyHKIMH Y = SiN X U ee rpapuk 2
12 10
13 11 | CroiictBa pyHkuuu y = tg X u ee rpapuk 2
14 12
15 13 | Ob6paTHble TPUTOHOMETPUYECKHE (DYHKIIUU 1
16 14 | Koumponvuas paboma Nel «Tpueonomempuueckue
Qynryuuy
I'nasa VIII. Ilpouzeoonasn u ee ceomempuueckuii | 16
cmbicn
17 1 | TlpousBogHas 2 | IlpuBoauTh IpUMeEpHI (HYHKIIHIHA, SIBIISTFOLIIXCST HETTPEPHIBHBIMHU, NMETO-
18 2 IIMX BEPTUKAIBHYIO, TOPU30HTAIBHYIO aCHMIITOTY. 3alUChIBATh ypaB-
19 3 [Tpou3BoaHas CTENEHHON (DYHKITHH 2 | HEHHE KaXJIO0W U3 ATUX aCUMMTOT. ¥YMETh M0 TpauKy HyHKIIHUH OTpe-
20 4 JeNsATh MPOMEKYTKH HENPEPhIBHOCTH U TOYKU pa3pbiBa, €CIU TaKue
21 5 3 | uMerorcsa. YMeTh JOKa3bIBaTh HEMPEPHIBHOCTD (PYHKIINU.
22 6 | IIpaBuna nuddepeHnupoBaHms
23 7




24 8 | IIpon3BogHBIC HEKOTOPBIX dIeMeHTApHBIX GyHKIMH | 3 | HaxoauTs yriioBoi ko puimeHT kacaTelbHOM K rpaduKky GpyHKIHH B
25 9 3alaHHOU ToYKe. HaxoquTh MTHOBEHHYIO CKOPOCTB IBM>KEHUS MaTepU-
26 10 aJIbHOM TOYKH.
27 11 | 'eomeTpuyecKuii CMBICT MPOU3BOIHOMN 3 | HaxomuThk mpou3BoaHbIE dNeMEHTApHBIX GyHKIMH. HaxoauTs mpouns-
28 12 BOJIHBIE CYMMBI, IPOU3BE/ICHUS U YACTHOTO ABYX (PYHKIIH, TPOU3BO/I-
29 13 Hyto cinoxHoi ¢pynkiun Y = f (kx + b). [IpuMeHsTh MOHsATHE TPOU3BOI-
30 14 | O6GobIIeHNe U cUCTEMATH3alis OCHOBHBIX TIOHATHI | 2 | HOW IPHU PCILICHHUH 3a/a4
31 15 | mo teme «IIpousBosHas U ee MPUMEHEHHE)
32 16 | Kommponvnas paboma Ne2 «lIpouzsoonasy 1

I'nasa | X. Ilpumenenue npouszeoonoi k uccneoo- | 11

6aHUI0 PyHKYUU
gj ; Bospactannie 1 yGbiBatie dyHKii 2 | Haxoautb BTOPYIO MPOU3BOJIHYIO U YCKOpPEHHE MpoIlecca, OMHUChIBae-
MOTO C TTIOMOIIBIO (POPMYJIEIL.
35 3 2 | Haxoautb mpoMeXyTKH BO3pacTaHUs U yObIBaHUS (DYHKIUU.
36 4 OKCTPEMYMEI (YHKIIMH HaxoauTe TOYKM MUHIMYMa U MakCUMyMa (yHKIIUH.
37 5 | [IpumeHeHre TPOU3BOIHON K MTOCTPOCHUIO rpadu- 2 | Haxoauth Hanbounbliiee 1 HaMMeHbIlee 3HaueHUs QYHKIIUU Ha OTPE3KeE.
38 6 | xoB QyHKIMH HaxomuThs HanbobIiee 1 HAUMEHBIIIEE 3HAYCHUS (PYHKITHH.
39 7 | Haubonbluee 1 HauMeHbLIee 3HAYCHHIE (QYHKIMHU 3 | UccnenoBars (yHKIUIO ¢ IOMOLIBIO IPOU3BOAHON M CTPOUTH €€ rpa-
40 | 8 ux
41 9
42 10 | Ypok 06001IeHNs U CHCTeMAaTH3allnH 3HAHUN 1
43 11 | Ilonyeo0oeasn koumponvnas paboma 1
I'nasa X. Humezpan 11

44 1 2 | Beruucasars npubnnxEHHOE 3HaYeHHE IO KPUBOJIMHEHHOM Tpa-
5 > [TepBoobOpaznas —
46 3 2 | Haxomuts mepBooOpasubie pyHKmid: Yy =X p, tae p_ R,y =sinx,y =
17 ) [IpaBuia HaXOXA€HUS IEPBOOOPAZHBIX C0S X, Y = tg X.
48 5 | [Inomans KpMBOJMHEHHON Tpaneluy ¥ UHTETPal 2 | Haxonuts neppooGpasubie Gpynkuuit: f (x) + g (x), kf (x) n f (kx +b).
49 6 BoruncnsaTe miomnaip KpUBOJIMHENHON Tpanenuy ¢ IoMOIIbio Gop-
50 7 2 | mynbsl Hetorona—1JleiiOnuia
51 3 Brrunciienne naTerpaion
52 9 | Beruncnenue miomanei ¢ MOMOIIBI0 HHTETPAIOB 1
23 10 | Ypok 0600mIeHns u cucTeMaTu3auy 3HaHU | 1
o4 11 | Kowmponvuas paboma no Ned «llepgoobpasznas u 1

Uunmezcpajy»




I'nasa X|. Komounamopuka

55 1 | TlpaBuno nmpousBeaeHUS 1 | IlpuMeHATh MPaBUIIO MPOU3BEACHHS TIPU BBIBOAC (GOPMYJIIBI YHCA TIe-
56 2 | IlepecTtaHOBKH 2 | pecTaHOBOK.
57 3 CoznaBaTh MaTeMAaTUYECKUE MOJIEIH JUIsl PEIICHUS KOMOWHATOPHBIX
58 4 Pasmernenus 1 | 3agay ¢ momoIbIo moIcU€Ta Yncia pasMeIeHui, epecTaHOBOK U CO-
59 5 CoueraHus 1 UX CBOMCTBA 2 | yeTaHUM.
60 6 Hcnonp30BaTh cBOWCTBA YKCIa COYETAHUN IIPU PELICHUN TPUKIIAIHBIX
61 7__| bunom Herotona 2 | 3a]a4 ¥ IpU KOHCTPYMPOBAHMH TpeyroibHuKa Ilackas.
62 8 [Ipumensts popmyny 6uHomMa HproTOHA Mpy BO3BEACHUU JBYYIEHA B
63 9 | Koumponvnas paboma no Ne5 «Kombunamopuxa» 1 | narypanbhyio crencHs
I'nasa X11. Inemenmot meopuu eepoammuocmeii 11
64 1 | CobprTus 1 | [IpuBOaUTH MpUMEpPHI CIIyYaWHBIX, JOCTOBEPHBIX U HEBO3MOXKHBIX CO-
65 2 KomOunarmst coobituii. [IpoTHBOIIOIOKHOE COOBI- 1 | ObITHId.
THE OnpenensiTh ¥ HAXOIUTH CYMMY M TIPOU3BeNeHUE coObIThid. Omnpene-
66 3 2 | 1ATh BEpPOATHOCTh COOBITHS B KJIACCUYECKOM MOHMMaHUU. HaxomuThb
BepositHOCT cOOBITHS
67 4 BEPOSITHOCTh COOBITHSI C MCIOJBb30BaHUEM (HOpMYyT KOMOMHATOPUKH,
68 5 . 2 | BEpOATHOCTh CYMMBI JIByX HECOBMECTUMBIX COOBITUH U BEPOSTHOCTH
CnoxxeHue BepOATHOCTEN
69 6 COOBITHSI, TPOTHUBOIIOIOKHOTO JaHHOMY.
70 7 He3aBI/ICI/IMI)I€ CO6I)ITI/I$I. YMHO)KGHI/IG BepOﬂTHO- 2 HpI/IBOI[I/ITL IIPUMEPBI HE3aBUCUMBIX CO6I:>ITI/II71.
71 8 | creit Haxoauth BEpOSITHOCTH COBMECTHOTO HACTYIUICHHUS JBYX HE3aBHCH-
72 9 2 i
73 10 Craructuueckasi BEpOSITHOCTb MBIX COOBITHI. .
Haxoauth cTaTuCTUYECKYI0 BEPOSITHOCTH COOBITHH B OMBITE C OOJb-
74 11 | Kommponvuas paboma no Ne6 «nemenmoi meo- 1 | (MM 9HCIIOM B MCIIBITAHMH.
puu 6epoamnocmen) WmeTp npeacTaBieHre o 3aKk0He OOJBIINX YHCET
I'nasa X111. Cmamucmuxka 8
75 1 | CayyaiiHple BeTHUUHBI 2 | 3HATh MOHATHE CITyYalHOW BETHYMHBI, IPECTABIATH PACIIPE/CICHNE 3HAUC-
76 2 HUHW NUCKPETHOW CIydaifHOW BEJMYWHBI B BHUJI€ YaCTOTHOW TaOIMUIIBI, TIOTH-
77 3 L{eHTpaIbHbIC TCHICHIIHH 2 | TOHa 4acToT (OTHOCHTENLHBIX YaCTOT).
78 4 IIpencraBnaTs pacnpenesieHue 3HAYEHHH HENPEPLIBHOM CIy4alHOW BeEIu-
YHHBI B BU/IC YACTOTHOM TAOJIHIIBI M THCTOIPAMMBI.
79 5 | MepsI pa3dpoca 2 . . P
80 6 3HaTh TIOHATHE TEHEpPaNbHOI COBOKYITHOCTH M BbIOOpKH. IIpuBOmnTh mpm-
v MEpHBI peIpPe3eHTATUBHBIX BEIOOPOK 3HAYCHUH CITydYaliHON BETMYHHEIL.
81 7 Ypok 0000IIIeHNs U CHCTeMaTU3alliny 3HAHUH. 1 .
3HaTh OCHOBHBIC [ICHTPAJIbHbBIC TCHACHIIMH: MOy, MeHaHy, cpeanee. Haxo-
82 8 | Koumpoavnas paboma no Ne7 «Cmamucmuray 1

JUTH IEHTPAJIbHBIE TCHICHIINN yYeOHBIX BEIOOPOK. 3HATH, Ka-
Kasi U3 IEHTPAJIbHBIX TCHICHIINI HAMITYUIIUM 00pa3oM XapaKTepHu3yeT COBO-
KYIHOCTB.




HNmets npeAcTaBieHre 0 MATEMAaTHUECKOM OXKUJIaHUU. BBIYUCIATE 3HAUCHUE
MaTeMaTHIECKOTO OKHIAHUS CITy9IaifHON BETMIHHBI C KOHEUHBIM

YHCJIOM 3HAUCHUH.

3HaTh OCHOBHBIC MEpPHI pa30poca 3HAUYCHUH CIydyailHON BEJIMYMHBL: pa3Max,
OTKJIOHEHHE OT CpeIHEero u aucrepcuto. HaxomuTs Mepsl pa3dpoca cirydaii-
HOHM BEJIMYHUHBI C HEOOIBIITUM YHICIIOM PA3IMYHBIX € 3HaUCHUI

Iloemopenue 20
83 1 | PannoHnansHbIC ypaBHEHUS U HEPABEHCTBA 2 | Pemenue nokaszaTenbHBIX YpaBHEHUH 1 HEPABEHCTB
84 2 Peenue orapuMUUECKMX YPaBHEHHI U HEPABEHCTB
85 3 | TpuroHoMeTpu4ECKIe ypaBHEHHS U HEPABEHCTBA 2 | PemeHue TPUrOHOMETPUYECKUX YPABHEHUI M HEPABEHCTB
86 4 Pemenne panroHaNbHBIX YpaBHEHUH U HEPABEHCTB
g; 2 [TokaszarebHbIE ypaBHEHHUs U HEPABEHCTBA. 2 PemeHI/Ici MPPALMOHATBHBIX YPABHEHHH

IIpocmeriuiue mpuconomempuieckue HepaeeHcmaa
gg ; Jlorapudmuueckre ypaBHeHHUs ¥ HEPABEHCTBA 2 | IlpeoOpazoBanre MPOCTEUIIUX TPUTOHOMETPUUECKHUX BHIPAKCHHUI
1 9 [TpeoOpa3oBanue MPOCTEHIINX BHIPAKEHHH, BKIIOYAIONINX apudMe-

gz 10 HppanuoHanbHble ypaBHEHUS 2 | TMueckue omnepanuu
93 11
94 12 | [IpousBoaHas U €€ IPUMEHEHHUE 3
95 13
96 14
97 15 [lepBoobOpasHas u uHTErpa 2
98 16 | IIpeoOpazoBaHme TPUTOHOMETPUIECKHUX BBIPAXKE-
99 17 HUUN 3
100 18
101 19 | IIpeoGpa3zoBaHue paMoOHAIBHBIX U HPPAIMOHAIb- 2
102 | 20 | HeIX BBIp@XKEHHI




TEMATHUYECKOE INTAHUPOBAHUE
Mopnyasb «I'eomeTpus»

Hama Ne No Tema Kon Xapaxmepucmuka 0CHOGHBIX 61006
YpoKa | ypoka -60
no ya- oeamenbHOCIU yHauuxcs
meme coe
I'n.5 Memoo koopounam 6 npocmpancmee (154)
1 1 [IpsimoyronbHas cucreMa KOOpAUHAT B IPOCTPAH- 1 | OObscHAT, KaK BBOJAUTCS MPSIMOYTOJIbHAS CHCTEMa KOOpJIUHAT B IPO-
CTBE CTPaHCTBE, KaK ONPEIEIIAIOTCS KOOPAMHATHI TOUKH M KaK OHHM Ha3bIBAKOTCS,
2 2 Koopaunats! BekTopa 2 | KaKk OIpeAensoTcs KOOPIMHATHI BEKTOpa; GOpMYIUPOBAThH U 10KA3bIBAThH
3 3 YTBEPKACHUS: O KOOPAMHATaX CYMMBI U pa3HOCTH JIBYX BEKTOPOB, O KOOp-
4 4 CBa3b MEXIy KoopAuHaTaMU BEKTOPOB U KOOPIU- 1 AWHaTax NpoOru3BCACHHUA BEKTOPA HA YUCJIO, O CBA3U MCIKAY KOOpANHATAMHU
HATaMH TOYEK BEKTOPA U KOOPAMHATAMU €r0 KOHIIa U HayaJla; BEIBOJUTH U UCII0JIb30BATh
5 5 IIpocTeiiniie 3a1a4i B KOOPIHMHATAX 1 | mpu perieHuu 3aaa4 GopMyIIbl KOOPAUHAT CEPEIUHBI OTPE3Ka, ATUHBI BEK-
6 6 TOpa ¥ PACCTOSHUS MEXY IBYMS TOUYKAMU; BHIBOJUTH ypaBHEHUE CHEPHI
7 7 [lonroroBka K KOHTPOJBHOU paboTe 1 | AaHHOTO pajMyca C LCHTPOM B JIAHHOH TOUKE
8 8 Koumponvnas paboma Nel «Koopounamul mouxu 1
8 NPOCMPAHCIEE»
9 9 VYron mexay Bekropamu. CKaJispHOE ITPOU3BeIe- 1 | OObsACHATH, KaKk ONpeaeseTcss yroid MeXy BeKTopamu; (HopMyIHpoBaTh
HUE BEKTOPOB olpeieIeHre CKaISpHOT0 TPOU3BEICHNUS BEKTOPOB; (HOpMYyIUPOBATh U J10-
10 10 | CxanspHoe nmpou3BeieHHe BEKTOPOB 1 | xa3pIBaTh YTBEPXKACHUS O €r0 CBOMCTBAX; OOBSICHATH, KaK BEIUUCIUTD YIOJ
11 11 | BeruucieHue yriaioB MKy MPSIMBIMU U TIOCKO- 1 | Mexnay AByMs NPSAMBIMH, a TAKKE YTrOJ MEXAY MPSIMOUN U INIOCKOCTBIO, UC-
CTSIMHU M0JIb3Y$ BBIPAXKEHHUE CKAJSIPHOTO MPOU3BECHHS BEKTOPOB YEPE3 UX KOOP-
JUHATBI; IPUMEHATh BEKTOPHO-KOOPANHATHBINA METOJ IIPU PELICHNUNU T€0-
METPUYECKUX 3a7au
12 12 | LenTpanbHas, oceBasi, 3epKaibHas CUMMETPHUU. 2 | OOBACHATh, YTO TaKOE€ OTOOpaKEHHE MPOCTPAHCTBA HA ceOs U B KAKOM
13 13 | IlapannenbHbIN IEPEHOC ClIy4ae OHO Ha3bIBA€TCA ABMKEHHEM IIPOCTPAHCTBA; OOBSICHSITH, UYTO TAKOE
14 14 | TloaroroBka K KOHTPOJILHOW paboTe 1 | UeHTpaJibHasi CUMMETpPHsI, OCEBasi CUMMETpHsI, 3€pKaJIbHasi CUMMETPHS U
napajuleNbHbIM NepeHoC, 00OCHOBBIBATh YTBEPKIEHHUS O TOM, YTO 3TU
0TOOpakeHMsI MPOCTPAHCTBA Ha ceOsl ABISAIOTCS IBUKECHUSIMU; IPUMEHSTh
JIBUKEHUS IPU PEICHUH T€OMETPUUECKHX 3a]a
15 15 | Koumponvuas paboma Ne2 « Ckansproe npou3sge- 1
OeHue 8eKMopoe»
I'n.6 Huaunop, konyce, wap (154)
16 ‘ 1 ‘ [lonsTe uunuHIpa 1




17 2 [Tmomaae MOBEPXHOCTH TUITUHIPA 2 | OOBACHATD, UTO TAKOE MJIMHIPUYECKAs IOBEPXHOCTh, €€ 00pa3yroue u

18 3 0Cb, KaKO€ TEJIO HAa3bIBAECTCS LIMJIMHAPOM U KaK Ha3bIBAIOTCSI €70 AJIEMEHTHI,
KaK MOJYYUTh IMIMHAP MyTEM BpallleHUs! MPSMOYTrOJbHUKA; N300paxarhb
LWIMHJP U €r0 CEYEHUs TUIOCKOCTbhIO, IIPOXOAIIEH Yepe3 0Ch, U IIOCKO-
CTBIO, MEPIEHIUKYISIPHON K OCH; OOBSCHATH, YTO MPUHUMAETCS 3a ILIO-
a1 OOKOBOW MOBEPXHOCTH IMJIMHAPA, U BBIBOAUTH (DOPMYIIBI ISl BbI-
qrciieHus1 00KOBOW U MOJTHOW MMOBEPXHOCTEH IIMIMHPA; peliaTh 3aJja4n Ha
BBIUMCJIEHUE U JOKA3aTEJIbCTBO, CBSI3aHHBIE C IIMJIMHIAPOM

19 4 [TonsiTue KOoHyCa 1 | OOBACHATDH, UTO TAaKOE€ KOHMYECKas IMMOBEPXHOCTh, €€ 0Opasyromue, Bep-

20 5 [1nomans MOBEpXHOCTH KOHYCA 1 | mmHa ¥ OCh, KAKOE TEJIO HA3bIBAETCSI KOHYCOM M KaK Ha3bIBaIOTCA €ro dJe-

21 6 Y cedeHHbI KOHYC 1 | MEHTBI, KaK MOJYyYUTh KOHYC MYTEM BpallleHUs! IPSIMOYTOJIBLHOTO Tpe-

22 7 Peuienue 3aJa4 110 TEME «K()Hyc» 1 YroJjibHUKa, I/1306pa)KaTI> KOHYC 1 €T0 CCHYCHHA IJIOCKOCTBIO, HpOXOILSIHIGfI

23 8 H_]]()]_uazu, [IOBEPXHOCTH TEJ BpaIllCHUS 1 4cpe3 OCb, U INIOCKOCTBIO, HCPHCHHHKYHHPHOﬁ K OCH, O6’b$ICH5ITB, 4ToO IIpHU-
HUMAETCS 3a IJIonia b OOKOBOM MOBEPXHOCTH KOHYCA, U BBIBOAUTH (Op-
MYJIBI JAJIs1 BBIYUCIICHUS TUIOMIAel OOKOBOM U MOJHON MOBEPXHOCTEH KO-
Hyca; 00bSCHATH, KAKOE TEJIO HAa3bIBAETCS YCEUEHHBIM KOHYCOM M KaK €ro
MOJIYYUTh MYTEM BpallleHUs MPSMOYTOJIbHOM Tpamenuu, BEIBOJIUTE (op-
MyJy JUIsl BBIYMCIIEHUS IUIOIAA OOKOBOM NMOBEPXHOCTU YCEUEHHOIO KO-
HyCa; pellaTh 3aJ]a4i Ha BRIYUCIICHHUE U I0Ka3aTeIbCTBO, CBA3AHHBIE C KO-
HYCOM M YCE€YEHHBIM KOHYCOM

24 9 Cdepa u map. YpaBHeHue chepsl 2 | ®opmynupoBath onpeaenaeHus chepsl U mapa, UX LEHTpa, paauyca, Jua-

25 10 MeTpa; UCCIe0BaTh B3aMMHOE PacIoiokeHue ceprl U TIocKkocTH, Gop-

26 11 | B3aumHoe pacnonoxkeHue chepbl U MIOCKOCTH. 1 | MyaupoBaTh oNpesieeHne KacaTelbHOM MI0CKOCTH K cdepe, popmynu-

KacarenbHast minockocTs K cepe pOBaTh U AOKa3bIBATh TEOPEMBI O CBOMCTBE U ITPU3HAKE KacaTeIbHOM I10C-

27 12 ITmomane C(bepLI 1 KOCTH; OOBSICHATD, YTO MIPUHHUMACTCA 3a IJIoIaab C(bepbl M KaK OHa BBIpa-

28 13 | Pa3Hble 3a1aun Ha MHOTOTPAaHHUKH: LIUIMHJP, KO- 2 | *aeTcst yepes paguyc cepel; pemarh IpOCThIe 3a/auu, B KOTOPBIX (QHTy-

29 14 | Hyc u map PUPYIOT KOMOMHAIIMY MHOTOTPAHHUKOB U TEJ BPAIICHHS

30 15 | Konmponvnas paboma Ne3 «L{ununop, komuyc, 1

wapy
I'n.7 Oovemot men (24u)

31 1 [Tonsitne o6bemMa 1 | OOBACHATD, KaK U3MEPSIOTCS 00BEMBI TEJI, MPOBOS aHAJIOTHIO C U3MEpe-

32 2 O0beM PSIMOYTOJILHOTO Tapaslieenuie1a 2 | HUeM IUIOIIAJel MHOTO YTOJIbHUKOB; (POPMYTUPOBATH OCHOBHBIE CBOMCTBA

33 3 00BEMOB M BBIBOJUTH C UX MOMOUIbIO (hopMyiy 00bEMa MPSIMOYTOIBHOTO
napajuieNienumnena

34 4 | OO0beM IpsAMOIi TPU3MBI 2

35 5




36 6 O06bem mumMHIpa 2 | ®opMynMpOBaTh U JOKa3bIBaTh TEOPEMBI 00 00BEME MPSAMON MPU3MBI U
37 7 00BEME MUIMH/IpA; PeIlaTh 3a/1a4H, CBSI3aHHBIC C BBIYUCICHHEM 00BbEMOB
38 8 Breruucnenus 005eMOB TeJ ¢ ITOMOIIBIO OTIpeie- 1 | oTHUX TEen

JICHHOTO MHTerpaja
39 9 O0beM HaKJIOHHOW MPU3MBI 2 | BeiBoguTh HHTETpaNbHYIO (GOPMYITY SISl BBIYUCICHUS 00BEMOB TEJI U J10-
40 10 Ka3bIBaTh C €€ MOMOIIBIO TeOpeMbl 00 00BEME HAKIIOHHOM MPU3MBI, 00 00B-
41 11 | O6beM nupaMuIbI 2 | éme nupamuibl, 00 00bEME KOHYCA; BBHIBOAUTH (DOPMYJIBI SIS BHIYUCTICHUS
42 12 00BEMOB yCEUEHHON MUpPaMUAbI U YCEUEHHOTO KOHYCA; pelarh 3aJayH,
43 13 O0BeM ycequHoﬁ IIUPaMHUIbI 1 CBSI3aHHBIE C BEIUUCIIEHHEM 00BEMOB ATHX TEN
44 14 | O6bvem KoHyCa 2
45 15
46 16 | IlogroroBka K KOHTPOJILHOH paboTe 1
a7 17 | Koumponvnasa paboma Ne4 « Obwvem yununopa, 1

HAKJIOHHOU NPU3Mbl, RUPAMUOBL U KOHYCAY
48 18 | O6bem mapa u ero yacTei 2 | ®opmynHpoBaTh U JOKA3bIBaTh TEOpeMY 00 00bEME M1apa U ¢ €€ TOMOIIbIO
49 19 BBIBOJIUTEH (hopMyITy Tutomanu cepsl; pemarh 3aJa4d ¢ MPUMCHCHHEM
50 20 | [Imomank cdepsr 2 | bopmyn 00bEMOB pa3IMUHBIX TEI
51 21
52 22 | Pemenue 3amau 2
53 23
54 24 | Kommponvnas paboma Ne5 «Obvem wapa, e2o ua- 1

cmei. Ilnowaow cghepory

Iloemopenue (14u)
55 1 MeTo KOOpAMHAT U BEKTOPHI B POCTPAHCTBE 2 | lekapToBBI KOOpAMHATHI B MpocTpaHcTBe. Koopauuatel BekTopa. Dop-
56 2 MyJIa PACCTOSTHUS MEXKy TOUKaMU. YTOJ Mexay BekTopamu. CraasipHOE
IPOU3BECHUE BEKTOPOB

S7 3 [Imomaae MOBEpXHOCTH MHOTOIPAHHUKOB 3 | ®opmyIbl TUTONIAIU TTOBEPXHOCTEH MIIIMHAPA U KoHyca. Dopmyria 1uio-
58 4 maau chepsbl
59 S)
60 6 OOBeMBl MHOTOTPAaHHUKOB 3 | ®opmyinbl o6beMa Kyba, IPSIMOYTOIBHOTO MapajulesenuIe1a, IPU3MBL,
61 7 nuMHIpa. @opmyiel 00beMa nupaMusl U Konyca. ®opmyna oobema
62 8 tiapa
63 9 [IpuMeps! perieHus IK3aMeHAITMOHHBIX 3a/1a4 6
64 10
65 11




66 12
67 13
68 14




