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IlosicHuTEIBLHASA 3aIHCKA
Pabouas nmporpamMma 1mo MaremMaTuke pazpaboTaHa Ha OCHOBE!

—®enepanbHoro 3akoHa oT 29.12.2012 N 273-®3 "O6 o6pa3oBanuu B Poccuiickoit
Oenepanun";

— @epepalbHOTO  TOCYAApCTBEHHOTO  CTaHIApTa CcpeAHero olmiero  oOpa3oBaHWs,
YTBEPXKACHHOIO IpukazoM MunoopHayku Poccun ot 17 mas 2012 roma Ne 413;

— IIpukaza MunucrepcTBa obpazoBanus u Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHEeHHH B (hefepalbHbId rOCyIapCTBEHHBIH 00pa30BaTeIbHBIN CTaHIAPT CPEeIHEro OOIIero
00pa3zoBaHMsl, YTBEP)KIEHHBIH TpHKa3oM MMHHCTEpCTBA 00pa3oBaHUsS M HaykKu Poccuiickoi
Oenepannn ot 17 masg 2012 1. Ne 413x;

—IlocTanoBienusi ['maBHOro rocyJapcTBEHHOI0 CaHMTapHOro Bpauya Poccuiickoit denepanunu
or 29 pnexabps 2010 r. N189 "O6 yrBepxaenun CanlluH 2.4.2.2821-10 "Canurtapho-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBHSIM W OpraHu3anud  oOy4YeHHs B
o0mreo0pa3oBaTeNbHBIX YUpPEKICHUAX ",

— TpeboBaHMii K pe3ynbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTenbHOIl MporpamMMbl OCHOBHOT'O
obmiero oOpa3oBaHusi MyHHIMIIATHHOTO aBTOHOMHOTO OOIIE00pa30BATEIBHOTO YUPEKIACHUS
«Cpenusiss obmeodpazoBarenbHas mkona Ne5 «Illkona-1ieHTp COBpEMEHHBIX MHIYCTPHAIBHBIX
TEXHOJIOTHIN».

Monynbs «AJdredpa u Hayaja MATEeMAaTHY€CKOI0 aHAIN3a» pazpadboTaH ¢ yuérom [IpumepHoii
porpamMMbl  CpeHEro OO0IIero o0pa3oBaHUs IO MaTeMaTUKE M aBTOPCKOM MPOTrPaMMBbL:
Matemaruka: pabouune nporpammsl: 5-11 knacesl/ A.I'. Mep3nsk, B.b. [Tononckuii, M.C. Sxup,
E.B. Bynko. — 2-e¢ uzn. nepepab. — M.: Benrana-I'pad, 2017. — 164 c.

W3meHenus B cojepxkaHue ydyeOHOro Martepuasia He BHeceHbl. IIporpamma
KOHKPETU3UPYET COJepKaHHE IPEIMETHBIX TEeM O00pa30BaTENbHOIO CTaHAApTa: anreodpa;
(YHKLIUU; TPUTOHOMETpUS; Hayajla MaTeMaTHYeCKOTrO aHallu3a; YPaBHEHUS U HEPaBEHCTBA,
3JIEMEHThl KOMOMHATOPUKH, CTATUCTUKN U TEOPUU BEPOSITHOCTEM.

B ocHOBY mnporpammbl MoJIOK€Ha KOHIEMNIMs, HpeaycMarpuBarouias (popMUpOBaHUE
(YHKLIMOHAJIBHBIX 3HAHUH M yYMEHHH, KOTOpble 00eCneuuBaroT IeJecoo0pa3Hoe MpUMEHEHUe
3HaHMW 1o ainredbpe W HauvanaMm aHanuza. IIporpamMma peanusyercs C HCHOJIB30BaHUEM
CJIEAYIOIIETO y4eOHO-METOIMYECKOTO KOMIUIEKTA:

10 xnace
Mopayab «Ajredpa u HayajIa MATEeMATHYECKOT0 AHAJIU32)

1) Maremaruka. Anrebpa M Havaiga MaTeMaTHYECKOro aHaiu3a. ba3oBwlii ypoBeHb: 10
knacc: yueOnuk / A.I.Mep3msik, J.A. Homuposckuii, B.b. Tlononckwuii; mon pen. B.E.
[Toponsckoro. — 5-e¢ u3n., crepeorun. — M.: Benrana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii y4eOHUK).

2) MaremaTuka: anre6pa U Ha4dala MAaTeMaTUYCCKOI'0 aHa/ir3a, IrcoOMCETpH. Aﬂre6pa K Hayaljia
MaTeMaThyeckoro aHanusa. ba3oseiii yposens: 10 knacc: meronuueckoe mocodue / E. B. Bymko,
A. T'. Mepansk, B. b. [Tonouckuii, M. C. Skup. — M. :Benrana-I'pad, 2020. — 113 ¢. : w1 —
(Poccuiicknii y4eOHHUK).

3) Maremaruka : anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHaiM3a, reoMeTpus. Ajiredpa u
Hayaja MaTeMaTh4yeckoro aHanm3a. bazoBeni ypoBenp : 10 kimacc : JugakTHYECKHe



marepuansl / A. I'. Mep3msik, B. b. [lononckuii, E.M. Pabunosuu, M.C. Axup. — M.
:Benrana-I'pag, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).

11 kaace
MonayJab «Ajiredpa U Hayajaa MaTeMATHYECKOT0 AaHATH32)»

1) Maremaruka. Anrebpa ¥ Hadajga MaTeMaTHYCCKOrO aHajiu3a. ba3oBblii ypoBeHb: 11
knacc: yuebnuk / A.I.Mep3msk, JI.A. Homuposckuii, B.b. [Tonouckuii, M.C. Sxup; mox
pen. B.E. [Togonsckoro. — 3-e usn., crepeorunt. — M.: Berrana-I'pad, 2020. — 288 c.: ui.
— (Poccuiickuii yueOHUK).

2) MaremaTrka : anreOpa W Havajga MaTEMaTHYCCKOrO aHaimM3a, reoMeTpus. AsreOpa u
Hayaja MaTreMaTHuYecKoro aHanu3a. bas3oBblii ypoBenp : 11 kiacc : meroanyeckoe
nocobue / E. B. bymko, A. I'. Mep3msik, B. b. [Tononckuii, M. C. SIlkup. — M. :Benrana-
I'pad, 2020. —74 c. : un. — (Poccuiickuii yueOHHK).

3) Maremaruka : anrebpa ¥ Hayaja MaTEeMaTHYECKOrO aHajmM3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTHuYecKoro aHanu3a. ba3oBblii ypoBeHb : 11 kiacc : nugaKkTH4ecKue
matepuansl / A. I'. Mepsnsk, B. b. [Tomonckuii, E.M. Padbunosuu, M.C. Sxup. — M.
:Benrana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yaeOHUK).

[TIpu cocraBinennn monyisi«l'eomerpus» Obuta ucnonb3oBana llpumepHas mporpamma
CpeaHero odmero oOpa3oBaHMs M0 MaTEeMaTHKEH aBTOPCKas mporpaMma: MaremaTuka: pabodne
nporpammel: 5-11 kmacesl/ A.I'. Mep3msik, B.b. [Tononckuit, M.C. fAxup, E.B. bynko. — 2-e uza.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenuss B  coaepkaHue ydeOHOro Marepuaiga He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJEep)KaHUE MPEIMETHBIX TeM 00pa30BaTENbHOTO CTaHIapTa: TeOMETPHUs Ha
MJIOCKOCTH; MPSIMBIE U TIFIOCKOCTH B MIPOCTPAHCTBE; MHOTOTPAHHUKHU; TEJIa BPAIICHHUS.

10 kaacc
Monyab «I'eomerpus»

1) Maremaruka. ['eomerpusi. basoeiii ypoBenb: 10 kmacc: yueOnuk / A.I'Mep3mik, JI.A.
Homuposckuii, B.b. [Tomonckuii u ap. — 3-¢ u3f., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: w1 — (Poccuiickuii yaeOHUK).

2) MaremaTuka : anreOpa ¥ Hayalla MaTeMaTHYECKOrO aHaiu3a, reomerpus. I'eomerpusi.
bazoBeblil yposens : 10 kiace : meroanueckoe nocoodue / E. B. Byuko, A. I'. Mep3znsk, B.
b. Tlonouckwuii,M. C. Sxup. — M. :Benrtana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
y4eOHUK).

3) Maremaruka : anreOpa ¥ Havyajga MaTeMaTHYeCKOro aHaiIHM3a, TeoMeTpHs. ['eoMeTpus.
BbazoBeiii ypoBens : 10 kmacc : nummaktuueckue wmarepuansl / A. I'. Mep3nsak, B.
Bb.ITononckuit, E.M. PabunoBuy u np.. — M. :Benrtana-I'pad, 2020 — 128 c. : wi1. —
(Poccuiickuii yueOHHUK).

11 knacc
Monayab «I'eomerpus»



1)

2)

3)

Maremaruka. I'eomerpusi. basoBeiii ypoBenb: 11 kmacc: yueOumk / A.I'Mepsmsak, [I.A.
Homuporckuii, B.b. ITlomonckuii, M.C. Skup; mom pea. B.E. Ilomonbckoro. — 3-¢ wu3n.,
crepeotun. — M.: Berrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuit yueOHUK).

Marematuka: reomeTpusi. ba3oBsiit ypoBeHs : 11 kmacc : metoauyeckoe nmocooue / E. B.
bymko, A. I'. Mep3ansk, B. b. Ilononckuii, M. C. Sxup. — M. :Benrtana-I'pad, 2020 —
68 c. : un. — (PoccuiickuityueOHUK).

Maremaruka : anrebpa M Hadajga MaTeMaTUYeCKOro aHaiuia, reomerpus. ['eomerpus.
bazoBeit ypoBenb : 11 kmacc : mumaktudeckue marepuansl / A. I'. Mepsmsk, B. b.
[Tonmonckuii, E.M. Pabunosuu u np.. — M. :Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccwuiickuii yaeOHUK).

CornacHo yueOHOMY IUIaHY Ha U3y4YeHUE MaTeMaTUKH oTBoauTcs 340 yacos:

B 10 kuaacce(204 uacoB B roa: 3 dvaca B HEIENO MOAYJIb «Ajirebpa W Hadvaja

MaTeMaTUYECKOI0 aHallu3a» U 2 yaca — Moayib «I'eomeTtpus»);

B llkaacce (204 uacoB B roa: 3 dvaca B HEOCNI0 MOAYJIb «Ajiredpa W Hadania

MaTeMaTUYECKOT0 aHallu3a» U 2 yaca — Moaynb «['eomeTpus»).

Cpok peanu3zanuu paboueit mporpaMmsl 2 roja.

Ilnanupyemble pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

10kaace

JIn4HOCTHBIE pe3y/IbTaThl:

BOCIIUTAHUE POCCUUCKON Tpa)XAaHCKOW HJICHTUYHOCTH: MNaTPUOTH3Ma; TOTOBHOCTH K
cnyxeHnto OteuecTBy, €ro 3alluTe; OCO3HAHUS POCCHICKONM MJIEHTUYHOCTH B
MOJIMKYJIBTYPHOM COIIMYME; YyBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO  pa3BUTHSA  HAyKH,
3HQUMMOCTH HayKH, TOTOBHOCTh K HAyYHO-TEXHHMYECKOMY TBOPYECTBY, BIIAJICHHUE
JIOCTOBEpHOW HWH(pOpMAIIMEN O TEPEeIOBBIX TOCTHKEHHUSX M OTKPBITHSIX MHUPOBON H
OTEUECTBEHHOW HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MHpa U
00111eCTBa;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOPa3BUTHIO, CaMOOOPA30BaHUIO U CAMOBOCIUTAHHIO B
COOTBETCTBUU C OOIIEUETOBEYECKUMHU IIEHHOCTSIMH M HJieajjaMd  TPaxIaHCKOTO
o011ecTBa;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCIE CaMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEH >KU3HH, CO3HATEIHHOE OTHOIICHHE K HEMPEePHIBHOMY OOpPa30BaHUIO
KaK yCIIOBHIO YCIIENTHOM MpodecCuOHaIbHON 1 O0IIECTBEHHOM IS TEIbHOCTH;

OpUeHTalusl OOy4yaroluXcs Ha pPeaau3alldi0 TMO3UTHUBHBIX JKU3HEHHBIX MEPCIEKTHB,
WHUIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTH W CHOCOOHOCTh K JIMYHOCTHOMY
CaMOOTPEIIICHHUIO, CIOCOOHOCTh CTABUTH LIETTU M CTPOUTH )KU3HEHHBIE TUIAHBI,
TOTOBHOCTh K JIOTOBOPHOMY PETyJHPOBAaHUIO OTHOIIEHUW B TPYMIE WU COIUATBLHON
OpTraHU3aIKi; TOTOBHOCTh OOYYAIOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B TPHUHSATHH
pEIICHUH, 3aTparuBalOIINX MX MpaBa U MHTEPECH, B TOM YHUCJIE B Pa3JIMYHBIX (hopmax



OOIIECTBEHHOH  CaMOOpPraHW3allMd, CaMOYIpPABICHHS, OOLIECTBEHHO  3HAYUMOM
JeSITEIbHOCTH;

* OCO3HAHHBIN BBIOOp OyAyIIeH mpodeccuu Kak MyTh U CIOCO0 peann3anuu cOOCTBEHHBIX
YKU3HEHHBIX IUIaHOB;

* TOTOBHOCTh OOYyYarOIIUXCs K TPYAOBOM MpO(heCCHOHANBHOW JesITeNbHOCTH KakK K
BO3MOXXHOCTH Y4YacTHSl B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TIOCYAapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TIPOOJIEM;

* HPaBCTBEHHOE CO3HAHHE U TIOBEJCHHUE Ha OCHOBE YCBOCHHS OOIEYETIOBEYECKIX
LIEHHOCTEH, TOJIEPAHTHOIO CO3HAaHMS U IIOBEIEHUS B IOJUKYJIBTYPHOM MHUpE,
TOTOBHOCTU U CIIOCOOHOCTH BECTH [HAJOr C APYTMMHU JIOJAbMH, JOCTUTaThb B HEM
B3aMMOITOHMUMAHHUS, HAXOAUTh OOIINE eI ¥ COTPYAHUYATH JJIS MX JOCTHKCHHUS,

* pa3BUTHE KOMIIETEHIMI COTPYTHUYECTBA CO CBEPCTHUKAMU, JEThbMH MJIAJIIIETO BO3PACTa,
B3pPOCIIBIMH B 00pa3oBaTeIbHON, OOIIECTBEHHO IMOJIE3HOW, Y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U IPYTUX BUAAX ACSITEIbHOCTH.

* yMEHHE SCHO, TOYHO, IPaMOTHO W3JIaraThb CBOM MBICIHM B YCTHOW M NMHUCHBMEHHOW peuw,
MOHUMATh CMBICI TIOCTAaBJICHHOW 3a/ayd, BBICTpAUBaTh apryMEHTALMIO, MPUBOIHUTH
MIPUMEPBI U KOHTPIIPUMEDHI;

* TMpeAcCTaBleHHUE O MaTeMaTHYeCKOW Hayke Kak cdepe 4yeloBedYecKoil AesITeNbHOCTH, 00
JTanax e€ pa3BUTHsL, O €€ 3HAUMMOCTH JJIs Pa3BUTHS LIMBUIN3ALINY;

* KpPEaTUBHOCTb MBIIJICHHS, WHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTh MPH PEIICHUU
MaTeMaTUYECKUX 3ajauy;

* KPUTUYHOCTH  MBIIIJICHHUS, YMEHHE PpAaclo3HaBaTh JIOTHYECKHE  HEKOPPEKTHbHIE
BBICKA3bIBAaHUS, OTIMYAThH TUTIOTE3Y OT (haKTa,

* yMEHHE KOHTPOJIMPOBAaThH TMpoOLEeCC W  pe3yapTaT y4yeOHOH  MaTeMaTH4ecKoi
JeSITEIIbHOCTH;

*  CIOCOOHOCTh K 3MOIIMOHAJIBLHOMY BOCHIPHUSTHIO MaTeMAaTUYECKUX  OOBEKTOB, 3ajad,
peueHui, pacCcyKaCHU.

MeTtanpeameTHblie pe3yJbTaThl:
Pezynamuenvie YY/I:

* CIHOCOOHOCTh CaMOCTOSATEIBHO OOHApYKMBaTh U (OPMYIUPOBATH y4eOHYIO MpoOseMy;
onpeneNnaTh Ielb y4eOHOW JesTenbHOCTH, 3a7aBaTh IapaMeTpbl M KpUTEpUH, 10
KOTOPBIM MOJKHO ONPENEINUTh, YTO LElb JOCTUTHYTA;CTaBUTh M (HOPMYIHPOBATH
COOCTBEHHBIE 3a7audl B 00pa30BaTEIbHOM AEATENbHOCTH M KM3HEHHBIX CHUTYaIUsX;
pa3BUBaThb MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM JIEATEIBHOCTH;

*  OILICHMBAaTh BO3MOJKHBIE ITOCIIEJICTBUS JOCTUKEHUS MTOCTABJIEHHOM 1I€JIN B 1€ATEIbHOCTH,
COOCTBEHHOM HM3HM U KM3HHM OKPYKAIOIIMX JIIOJIEH, OCHOBBIBAsCh Ha COOOpPAKEHUSX
ATUKHU U MOpaJlu;

* CHOCOOHOCTh CaMOCTOSITEIbHO IUIAHUPOBATh AIBTEPHATUBHBIC MYTH JOCTIHKEHUS Iielnel,
OCO3HAaHHO BHIOMpaTh Hambonee H(PPEeKTUBHBIE CMOCOOBI pereHusT Y4eOHBIX |
[I03HABATENIbHBIX 33/1a4;

* OIICHMBAThb pECypChbl, B TOM 4YHCIE BpeMs M Jpyrue HeMaTepHallbHbIE PECYpPCHI,
HE00XO0IMMBIE /IS TOCTHXKEHUS TIOCTABIICHHOH 11ETIH;

* OpraHu3oBbIBaTh A()(PEKTHUBHBIA MMOHCK PECYpPCOB, HEOOXOMUMBIX Ui JTOCTHXKEHUS
IIOCTaBJIEHHOW LIENH;

*  COIOCTABJISITH MMOJIYUYEHHBIN pe3ylbTaT AeATeIbHOCTHU C MOCTaBICHHOMN 3apaHee LeNblo;

* YMEHHME COOTHOCUTb CBOM JEHCTBHUS C IUIAHMUPYEMBIMHU pE3yJbTaTaMH, OIPEACIATH
CIocoObl IEWCTBUN B paMKaXx MPEAIoKEHHBIX YCIOBUM U TpeOOBaHMIA;

* yMEHHE OCYLIECTBIATh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJMMbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOLIEICS CUTYaLNEN;



* CIOCOOHOCTH AJCKBATHO OIEHUBATh MPABUIBLHOCTh WM OIIMOOYHOCTH BBIIOJHECHUS
yaeOHON 3amaur, €€ OOBEKTUBHYIO TPYAHOCTh W COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

* yMEHHE ONpeACNATh TOHSATHS, CO3/1aBaTh OOOOINEHUS, YCTaHABIMBATH AHAJIOTHH,
KIIACCU(UIIUPOBATh, CAMOCTOSITEILHO BBIOMpATh OCHOBAaHUS W KPUTEPUU  JUIS
KJaccuukanuu;

* yYMEHHE YCTAaHABIMBATh TMPUYNHHO-CIICJICTBEHHBIC CBS3U; CTPOHUTH JIOTHYECKUE
pacCyKICHHUS, YMO3aKIIOYCHUs (MHAYKTHBHBIC, NCAYKTUBHBIC W 110 AHAJIOTHUH) H
BBIBO/IBI,

* YMEHHS CO3/aBaTh, IPUMEHSATH M MPEOOPA30BBIBATh 3HAKOBO-CUMBOIIMYECKUAE CPEJICTBA,
MOJICTIM M CXEMBI JIJIsl PEIICHUS y4eOHBIX U TO3HABATEIbHBIX 3a/1a4.

Ho3naeamenvnwvie YY/[:

* (QopmupoBanue ydeOHOW ¥ OOMICTIONH30BATEILCKOH KOMIIETEHTHOCTH B 00IacTH
HCITOJIb30BaHUS UHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI (UKT-
KOMIIETEHTHOCTH);

* TIEpPBOHAYAJBHBIC TIPEJACTABICHHS OO0 HIEIX W O METoJAaX MaTeMaTHKH Kak o0
YHUBEPCAIHHOM SI3bIKE HAayKU W TEXHUKH, O CPEJCTBE MOJACIUPOBAHUSA SBJICHHUN U
MIPOIIECCOB;

* yMEHHE BHJIETh MaTEMaTUUYECKYIO 3a/1a4yy B KOHTEKCTE MPOOJEMHON CUTyaIluu B IPYTUX
JUCUHUILIMHAX, B OKpYKalOLIEeH )KU3HU;

* TIONCK M HaxXOXJEHUE OOOOIIEHHBIX CHOCOOOB pEIICHHs 3aJad, B TOM YHCIIE,
OCYIIECTBIICHUE Pa3BEPHYTOTr0 MH()OPMAIIMOHHOTO MOKMCKA U MOCTAHOBKA HA €T0 OCHOBE
HOBBIX (yu4eOHBIX U IMO3HABATENIbHBIX) 337124,

* KPUTHYECKOE OICHWBAHHUE WM HWHTEPNPETUPOBaHHWE HHGOPMAIIMU C PA3HBIX IO3WINH,
pacrnio3HaBaHue u (PUKCHPOBAHUE MPOTHBOPEUHNS B HH(POPMAIIMOHHBIX HCTOUYHUKAX;

* HCHOJIb30BAHUE PA3JUYHBIX MOJICIbHO-CXEMAaTHYECKUX CPEIACTB Il MPEJACTaBICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOLIEHUW, a TaKXe IMPOTUBOPEUYUM, BBISBICHHBIX B
WH(OPMAIMOHHBIX HCTOYHUKAX;

* HaxOXXJICHHWE W TMPHUBOJ KPUTUYECKUX apPTyMEHTOB B OTHOIICHUU JACHCTBUU U CY>KICHUU
JPYroro; CHOKOMHOE ¥ pa3yMHOE OTHOILIEHUE K KPUTUUECKUM 3aMEYAHHSIM B OTHOILIEHUU
COOCTBEHHOTO CYXJIEHUsI, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHSI;

* BBIXOJ 32 paMKH Yy4eOHOro MpeAMeTa W OCYIIECTBICHHE IIEICHANPABICHHOIO MOMCKa
BO3MOYKHOCTEH I IMIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

* BBICTpaBaHUE WHAMBHUAyaIbHON 00pa30oBaTeNbHON TPAaeKTOPHUH, C YUETOM OTpaHUYCHUS
CO CTOPOHBI APYTHX YYaCTHHUKOB U PECYPCHBIC OTPaHUUYCHUS;

* YMEHHE MEHSTh U yJIePKUBATh pa3HbIE MMO3ULIUH B MIO3HABATEIBHOM IESITEILHOCTH;

* yMEHHUE MOHUMATh U UCIOJIb30BaTh MaTeMaTHUYECKHE CPEJICTBA HAIIATHOCTH (PUCYHKH,
YEepTEKH, CXEMBI | JIp.) VIS WITIOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIINH;

* yMEHHE BBIABUIaTh THUMNOTE3bl MpPHU pEUICHWH Y4eOHBIX 3a7ad W OHUMaHMA
HEO0OXOIUMOCTH UX MTPOBEPKU;

* TOHMMaHHE CYIIHOCTH AaJTOPUTMHUYECKUX NpPEIANUCAaHUN W YMEHHUs JeHCTBOBaTh B
COOTBETCTBHUH C TIPEIOKEHHBIM aJITOPUTMOM;

*  cHocOoOHOCTH IJIAHUPOBATh U OCYILECTBIISATH JESITEILHOCTh, HAIPABICHHYIO HA pellICHHE
3a/1a4 NCCIIeI0BATENILCKOTO XapaKTepa.

Kommynuxamuenwie YY/I:

*  pa3BUTHE CIIOCOOHOCTH OCYLIECTBIATH JEJIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMU,
Tak M CO B3pOCIHBIMHM (Kak BHYTpU OOpa3oBaTEeIbHOM OpraHu3alMM, Tak U 3a ee
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npefenamu), MoAOUpaTh MAapTHEPOB ISl  JEJIOBOM KOMMYHHMKALIMM HMCXOIS U3
COoO0pakeHUH pe3yTbTaTUBHOCTH B3aUMOJICHCTBYSA, & HE JIMYHBIX CHMIIATHI;

IOpU OCYLIECTBICHUHM TPYNIOBOH pabOThl OBITh KaK PYKOBOAMTENEM, TaK W UICHOM

KOMaHJbl B pa3HBIX POJSIX (TeHepaTop HIeH, KPUTHUK, WCIIOJHUTENb, BBICTYIAIOUIHH,
AKCIIEPT U T.1.);

KOOPAUWHHUPOBAHUE W BBIIIOJIHCHUC pa6OTI)I B YCIOBHAX PCAJIBHOTO, BHUPTYAJIBHOI'O H

KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BEPHYTOEC, JIOTUYHOE W TOYHOE H3JI0KCHHUC CBOCH TOYKH 3p€HHA C HCIIOJIBb30BAHUEM

a7IeKBaTHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

paciio3HaBaHHEC KOH(bJ'II/IKTOFeHHBIX CI/ITyaHI/Iﬁ U OpeaoTBpPAIICHUC KOH(i)J'II/IKTOB J0 HX

aKTUBHOHU (ha3bl, BHICTpAaUBaHHE JIEIOBOW U 0Opa3oBaTENbHON KOMMYHHKALIUHU, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHH.

Hpe)IMeTHLIe pe3yabTaThl.

Yuawuiica nayuumcs:

Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATU3A)

OCO3HaBaTh 3HAYEHHE MATEMaTUYECKONW HAyKW Ul PELICHUs 3a]ad, BO3HUKAIOLIUX B
TEOpPUU U B NPAKTHKE; IIAPOTY M B TO XKE BPEMs OIPAaHUYECHHOCTb INPUMEHEHUS
MaTE€MaTU4YeCKNX METOJNOB K AaHAJIW3y W MCCIEIOBAaHUIO IIPOLIECCOB W SBICHUN B
IpUpOJie U OOILECTBE;

OCO3HABaTh 3HAYECHME NPAKTUKU U BOIPOCOB, BOHUKAKOUIMX B CAMOM MaTEMaTHKE, [
dopMHpOBaHUSA W PAa3BUTUS MATEMaTHYECKOW HAyKH; MCTOPHIO DPa3BUTHS IOHATHUS
YHCJIa, CO3/IaHUs MATEMATHYECKOTO aHAJIN3a;

0CO3HaBaTh 3HAu€HWE HJIEH, METOJIOB U pPE3yJIbTAaTOB anreOpbl M MaTeMaTUYeCKOIro
aHaJIM3a I IOCTPOEHUS MOJEJEH PEabHBIX MPOLECCOB U CUTYalMi;YHUBEPCAIBHBIN
XapakTep 3aKOHOB JIOTMKM MaT€MAaTHYECKUX PACCYKIECHMM, X MPUMEHHUMOCTb BO BCEX
00J1aCTAX YeI0BEYECKON JeATeNbHOCTH;

MOHMMATh pa3iinyve TpPeOOBaHWM, MPEIbSBISIEMbIX K J0Ka3aTeIbCTBAM B MaTeMAaTHKe,
€CTECTBEHHBIX, COLMAIbHO—3KOHOMHWYECKNX U TYMAaHUTAPHBIX HAYKaX, HA IIPAKTHUKE;
pa3BUBaTh IIPEACTABICHUE O BEPOATHOCTHOM XapaKTepe pas3IMYHBIX IIPOLIECCOB U
3aKOHOMEPHOCTEN OKPY’KAOIIETr0 MUPA;

ONEPUPOBATh TMOHATUSAMHU: OTPE30K, HMHTEPBAI, TMOJYUHTEPBAI, NPOMEKYTOK C
BBIKOJIOTOH TOYKOM, Trpaduyeckoe NpeACTaBICHUE MHOXKECTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

IIPOBOAMTD JJOKA3aTEJIbHbIE PACCYKACHUS ISl 000CHOBAaHUS UICTUHHOCTH YTBEPKACHUH;
ONEPHUPOBATH NOHATUAMU: HATYypaJIbHOE YUCIIO, MHOKECTBO HAaTYpPaJIbHBIX YHUCEI, I€JI0€
YHUCIO, MHOXECTBO LENbIX YHuCeN, OOBIKHOBEHHass JApoOb, JAECATHYHAas JpoOb,
CMEIIaHHOE YHCIO, PAalUOHAIBHOE YHCIO, MHOXKECTBO DPAalMOHAIBHBIX YHCEI,
UPPALMOHAIILHOE YUCIIO, IEUCTBUTEIBHOE YHCIIO0, MHOKECTBO JECHCTBUTENBHBIX YUCET,
reoMeTpHUYeCcKast WHTEpIpETALN HaTypaJbHBIX, LETBIX, palMOHAIbHBIX,
JIEHCTBUTEIIbHBIX YUCE,;

BBIIIOJIHATh OKPYIVICHWE PALMOHAIBHBIX M HMpPpPAlMOHAIBHBIX 4YHUCEN C 3aJaHHON
TOYHOCTBIO;

yIOpAI0YMBATh YMCJA, 3aIHCAHHBIE B BHJE OOBIKHOBEHHOW M JECATHYHOW Apoldw,
qHCiIa, 3aMCAHHBIE C UCIIOb30BaHUEM apu(METUYECKOTO KBAaJPAaTHOTO KOPHS;
BBIMOJHATh CTaHJIAPTHBIE TOXAECTBEHHbIE MPEe0Opa30BaHUSl TPUTOHOMETPUUYECKUX,
VPPALMOHAIBHBIX BBIPAKECHUM;



BJIQJICTh MOHSATUSAMU: 3aBUCUMOCTh BETHYWH, QYHKIUS, QpTYMEHT U 3HaUeHUE (YHKIIUH,
00J1aCTh ONpeIesICHNUs] 1 MHOXKECTBO 3HAUCHUH (DYHKIMH, TpadUK 3aBUCUMOCTH, TpauK
byskunu, Hyau QYHKIHHA, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHHE Ha YHCIOBOM
MPOMEXKYTKE, YObIBaHME HA YHUCIOBOM IIPOMEXKYTKE, HaumOOJbllee M HauMEHbIIee
3HaYeHne (PYHKIMM Ha YHCIOBOM IPOMEXKYTKE, Nepuoaudeckas (GyHKIUs, MEepHo/,
YeTHasi U HeueTHas (QYHKUIUU; yMETh IPUMEHSTh 3TU MOHATHUS IIPU PEIICHUU 3a/a4;
BJIAJICTh MOHATHEM 0OpaTHas (YHKIMS; TPUMEHSITH 3TO MOHSATHE MTPH PELICHUHU 3a7ay;
OPUMEHSTh TPH pEIICHHH 3aJad CBOWCTBA (YHKUWH: YETHOCTb, MEPUOIUYHOCTD,
OTPaHUYEHHOCTB;

MPUMEHSTH [P PEIICHUH 3a]a4 Tpeo0pa3oBaHus rpaduKkoB QyHKIIMIA;

BJIQJIETh  MOHATHSIMM  YHWCJIOBasg  IOCJIENOBATENbHOCTb,  apudMeTHYecKas U
reoMeTpHuuecKas Mporpeccus;

OPUMEHSATh TPU  pEIIeHUH 3a7ad CBOMCTBAa M NpPU3HAKU apuU(PMETHYECKOH U
reOMETPUYECKON ITPOrPECCUH;

BJIQJIETh TMOHATHEM OECKOHEUHO YyObIBaromasi reOMEeTpUYECcKasi MPOTpPeccHsi U yMETb

IIPUMEHSATH €TI0 IPU PEIICHHUH 3a/1a4;

BBITIOJIHATH BBIYHMCJIICHUA n Hpeo6pa3013aH1/151 BBIpEDKCHPIfI, CoACpIKaAInX
HeﬁCTBHTeHBHLIC qucia, B TOM YHCJIC KOPHH HAaTypaJIbHBIX CTeHeHeI;’I;

BBIMIOJHATh ~ CTAHAAPTHBIE  TOXKJIECTBEHHBIE  MPEOOpa3OBaHUsA  UPPAIOHATBHBIX
BBIPXKEHUI;

OBJIaACTb OCHOBHBIMHU THUIIAMU HPPAHOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB
N CTaHAAPTHBIMHU MCTOAAMHU UX peHIeHI/Iﬁ W IPUMCHATH UX IIPU PCUHICHUH 3a1a4;

BJIAJICTh TOHSATHEM CTENeHHass (YHKIHSA;, CTPOUTh €€ rpaduKk M yMeTh NPUMEHATH
CBOWCTBA CTENICHHOHN (PYHKIIMY MPH PEIICHUH 3a1a4.

HEePEeBOIUTh IPAyCHbIE MEPHI YIIIOB B paJiMaHHbIe 1 HA000POT;

CTPOUTH YUCIIOBYIO OKPYKHOCTh HA KOOPJAUHATHOM INIOCKOCTH;

OTKJIaJbIBATh HA YUCIIOBOW OKPYKHOCTH 3HAYECHMS PA3JIMUHBIX YIJIOB;

BBIABIIATH CBSI3b MEXKIY JACKAPTOBBIMU KOOPJAMHATAMU U KPUBOJIMHEWHOU KOOPIAMHATOU
TOYKHU HA YUCIIOBOM OKPYKHOCTH;

OIIEPUPOBATh TEPMUHAMMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, apKCUHYC, aPKKOCUHYC,
apKTaHI'€HC, aPKKOTAHI€HC;

IIPUMEHATHh CBOMCTBACMHYCA, KOCUHYCA, TAHT€HCA M KOTAHI'€HCA: 3HAKU I10 YETBEPTSIM,
COXpaHEHHE 3HAYCHMs TP W3MEHEHMM YyIja Ha IEJ0€ YHCIO 00OpPOTOB, YETHOCTb
KOCHHYCa M HEYETHOCTb CHHYCA, TAHI'€HCA U KOTAHI'€HCa,

ONpENENATh 3HAYEHUsI CHHYCa, KOCUHYCA, TAHT€HCA U KOTAHTE€HCA YIJIOB HA YHCIOBOU
OKPYXKHOCTHU;

paboTaTh ¢ TabauIel TPUTOHOMETPUIECKUX (HOPMYIT;

MOHUMATh CYHITHOCTb, 3aIIUCh U IPUMEHEHHE (GOPMYII IPUBECHHUS;

BJIAJIETh MOHATUAMHU TPUTOHOMETPUYECKUE GbyHKIMN:
y=S8inX,y=C0sSX,y=1tgX,y =Ctgx; cTpouth ux rpaduKu ¥ yMETh MPHUMEHATh
CBOICTBa TPUTOHOMETPUUECKUX (YHKIIUI NPU pElIeHnH 3a]1ay;

OpUMEHATh  (OPMYJBI  CIIOKEHHSl TPH  NPeoOpa3oBaHUU  TPUTOHOMETPHUECKUX
BBIPAKECHMI;

OpUMEHATh (OpMYJBl JBOHHOIO aprymMeHra B paboTe C  TPUTOHOMETPUYECKHMHU
BBIPAKCHUAMU;

NPUMEHSTh (QOpPMYJbl TMOHM)KEHUS CTENeHH B padoTe ¢  TPUTOHOMETPHUYECKUMH
BBIPAXECHUSIMU,

peoOpa3oBbIBaTh CyMMbI TPUTOHOMETPUUYECKUX (PYHKIHUN B IPOU3BEICHUS,



e 1peoOpa3oBHIBATh MPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUI B CyMMBI;

e mpeobpa3oBsIBaTh BhIpakeHus1 ASIN X+ BCOSX k Bumy Csin(X +1);

e [pPaBWIbHO HAXOIUTh 3HAYCHUS APKCUHYCOB, apKKOCHMHYCOB, apKTaHIE€HCOB U
ApPKKOTaHI€HCOB YHUCEIl;

® [IPUMEHSTH COOTBETCTBYIOUIME (POPMYIIBI peIICHUS] MPOCTEHIINX TPUTOHOMETPHUECKUX
YpaBHEHUM;

®  BBIBIIATH CPEIU MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHHI YaCTHBIE CIIydau;

® [IPUMEHATh K PA3NMYHBIM TPUTOHOMETPUYECKHM YPAaBHEHUSM OIPEICIICHHBIE METOJbI

UX pELICHUs: BBEIACHUE HOBOW IIEPEMEHHOM, pa3JIOKCHUE Ha MHOXKUTEIH, BBEICHUE

BCIIOMOTaTeJIbHOIO apryMEHTAa,

peiars OJHOPOJHbIE TPUTOHOMETPUYECKUE YPABHEHUS PA3JINYHBIX CTCIICHEMH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHAS (PYHKIIUU B TOUKE, TPOU3BOIHAS (DYHKIIHH;

BBIYUCIISATH MIPOU3BOIHBIC AIEMEHTAPHBIX (DYHKIMHA U MX KOMOWHAIINA;

OPUMEHSATH MpaBuia TudepeHpoBanus GyHKINHT;

MOJIb30BATHCS (POPMYIIOH BHIYHUCIICHHUS TIPOU3BOTHON CIIOKHOU (DYyHKIINH;

NPUMEHSTh TEOMETPUICCKUN B (PU3NUECKHIA CMBICIIBI TPOU3BOAHON HA MPAKTHUKE;

uccie10BaTh (PYHKIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI;

CTPOUTH TpaQUKH U IPUMEHSTh K PELICHUIO 33/]a4, B TOM YHCJIE C TapaMEeTPOM;

BJIAJCTh NOHATUEM KacaTelbHass K Trpauky (QyHKUMH W yMETb NPUMEHATH €ro npu

pellIeHny 3a1ay.

Ylmmuﬁc;l noJtyuum 603MOM¥CHOCHb HAYYUMbCA .

*  OIEpUpOBaTh IOHATHEM OIPEAEICHUS, OCHOBHBIMU BHJIAMHU OIPEIEICHUNA, OCHOBHBIMU
BUJIaMU TEOPEM;

* IIOHUMAaTh CyTb KOCBEHHOI'O JOKA3aTEJIbCTBA;

*  ONEepUpOBaTh YUCIOBBIMH MHOKECTBAMH IPU PEIICHUH 33]1aY;

*  BBINOJHATH TOKAECCTBEHHbIE Pe00Pa30BaHUS TPUTOHOMETPUYECKUX U UPPAIIMOHAIBHBIX
BBIPAKECHMI;

*  BJIQJETh NNOHATUEM ACHMIITOTHI U YMETH €T0 IPUMEHSATH IPU PEILIEHUH 3a1a4;

* cBOOOJHO BIAAETh CTAHJAPTHBIM aNIapaToM MaTeMaTHMYeCKOro aHalu3a  Juid
BBIYMCIICHUSI TPOM3BOAHBIX (YHKIIMU OJHOM MepeMeHHOMH;

* nuddepeHIPOBATH TPUTOHOMETPUYECKUE U 0OpaTHbIE TPUTOHOMETpUYECKUE (QYHKITUH;

* cBOOOJHO MPHUMEHATH anmapaT MaTeMaTHYECKOro aHalu3a Ui UCCIeNoBaHUs (PyHKIHIT
Y TIOCTPOEHUs IrpauKOB, B TOM YHCJIE UCCIIE0BAHNS Ha BBITYKJIOCTb;

*  yMeTh NPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIHIA.

Hcnonvzoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmuU U
NOBCEOHEBH O JHCUZHU 0N

® TEOPETUKO-MHOXECTBEHHOI'O SI3bIKA M fA3bIKAa JIOTUKM JUIsl OMNHCAHUSl pealbHBIX
MPOIIECCOB U SBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4EOHBIX MPEIMETOB;

e JI0Ka3aTeIbHBIX PACCYXKJCHUM B CHTYaIlUAX MOBCEIHEBHOMN KM3HU, TIPU PEUICHUHU 3a/1a4
U3 JIPyTrUX MPEeIMETOB;

® 3aMKCH, CPAaBHEHMs, OKPYIJICHHS UYMCIOBBIX JIaHHBIX PEANbHBIX BEJIMYHUH C
MCIIOJIb30BAaHUEM PA3HBIX CHCTEM U3MEPEHUS;

e ompeneneHus Mo rpadukaM ¥ MCTIOIB30BAHUSTIPH PEIICHUS MPUKIIAIHBIX 3a/1a4 CBOMCTB
peaThbHBIX TMPOIECCOB W 3aBUCHMOCTEH (HAWOOJbIIME W HAMMEHBIINE 3HAYCHUS,
MPOMEXKYTKH BO3pacTaHUs M YOBIBaHHUS (PYHKIIMH, MPOMEKYTKH 3HAKOMOCTOSHCTBA,
ACHUMIITOTHI, TOUYKH TIepernda, mIepuo 1 T.11.);



® UHTEPIPETUPOBAHUSA CBOWCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKOU CUTYALINU;

e ompeneneHus Mo rpapukaM NPOCTEHIIMX XAPAKTEPUCTUK MEPUOJUYECKUX MPOLIECCOB B
OM0JI0rMH, SKOHOMUKE, My3bIKE, PAJHOCBA3U U JIp. (aMIIUTYa, IEPUOA U T.I1.);

® peueHHs NPHUKIATHBIX 33434 u3 OWoNoruu, (U3UKU, XUMHH, SKOHOMUKHA U JPYTrUX
IIPEMETOB, CBSI3aHHBIX c UCCIIEI0BAaHUEM XapaKTEpUCTUK  IIPOLECCOB;
MHTEPIPETUPOBAHUS ITOJTYYCHHBIX PE3YJIbTATOB;

® [PAKTUYECKHX pacyeToB MO (opMynaMm, C HCIOIB30BAaHHEM IIPH HEOOXOAMMOCTHU
CIIPAaBOYHBIX MAaTEpUAIIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA;

® [IOCTPOCHMS U UCCIIEI0BAaHUS IPOCTEUIINX MaTEMAaTUYECKUX MOJIEIIEH;

® OIMCaHMA U UCCIEIOBaHUS C IOMOIIBIO N3Y4aeMbIX TOHITUH PEalIbHBIX 3aBUCHUMOCTEH;

e MHTEpIpETALUN PE3yJbTaTOB PELICHMS 3a7ad C y4eTOM OTPaHMYCHUM, CBA3AHHBIX C
peaJbHBIMU CBOMCTBAMHU PaCCMaTPUBAEMBIX IIPOLIECCOB U SIBICHHU;

® pELICHUS TeOMETPUUYECKHX, (PU3NYECKUX, SKOHOMUUECKUX U APYrUX MPHUKIAJHBIX 33134,
B TOM YHCJIE C UCIOJIB30BAHUEM TPU HEOOXOJMMOCTH CIIPABOYHBIX MAaTEPUATIOB.

Monyab «I'eomerpus»
Yuawuiica naywumcesa:

e [IOHMMAaTh 3HA4YCHHE I'€OMETPUU Ul PEIIEHUs 3a]ad, BO3HHUKAIOIIUX B TEOPUU U B
IIPAaKTHUKE; NIMPOTY INPUMEHEHHUS F€OMETPUYECKUX 3HAHUM K aHAIN3Y U UCCIEAOBAHUIO
peabHbIX IPEIMETOB U SBJICHUN B IPUPOIE U OOLIECTBE;

e [IOHMMAaTh 3HA4YCHHE IPAKTUKU U BOIPOCOB, BOZHUKAIOUIMX B CAMOW I'€OMETpHUH, IS
(opMUpPOBaHUS U PA3BUTHS T€OMETPUU KaK MAaTEMaTUUYECKON HAYyKH;

® UMETb NPEICTaBICHUA O BO3MOXXHOCTH I€OMETPHUM I OIMCAHUSA CBOWCTB PEalIbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHS;

e O0OCO3HaBaTb pOJb AKCUOMAaTUKM B  TEOMETPHUH;  BO3MOMKHOCTb  IIOCTPOCHUSA
FEOMETPUYECKUX TEOPUH HA aKCHMOMAaTUYECKOM OCHOBE; 3HAYCHUE AaKCUOMATHKU IS
JIpyrux oOnacTel 3HaHUS U JJIs IPAKTUKY;

e pa3nuyarth TpeOOBaHUs, MpEeAbSABIsEMble K JO0Ka3aTelbCTBAM B T€OMETpHH, ajireodpe,
€CTECTBEHHBIX, COLUAIbHO—KOHOMUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;

e lcclenoBaTh YepTeXH, BKIOYasi KOMOMHAUUU (UTyp, U3BIIEKAaTh, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHPOPMALIHIO, IPEICTABIECHHYIO Ha YepTexkax;

e pelarb 3aa4d NeOMETPUYECKOrOo COAEpXKaHUsA, B TOM YHCIE B CHUTyalUsdX, Korja
QITOPUTM pELIeHUs He CIelyeT SBHO M3 YCIIOBHUS, BBINOJHATH HEOOXOAUMBIE IS
pemeHus  3aJadd  JIONOJIHUTENIbHBIE  IOCTPOCHMS, HCCIEAOBaTh  BO3MOXHOCTH
IpUMEHEHUs TeopeM U (GOpMyII AJIs pelieHus 3a/1ad;

e yMeTh (OPMYIUPOBATH U JI0KA3bIBATH TEOMETPUUYECKUE YTBEPIKICHUS;

e UMETh MpEeACTaBIEHUS 00 aKCMOMax CTEpPEOMETPUU U CIEACTBUSX M3 HUX M yMETh
IIPUMEHSATH UX IIPHU PEUICHUU 3a/1a4;

e UMETh MPEJICTABICHUE O CKPELIUBAIOIIMUXCA MPSAMBIX B IIPOCTPAHCTBE U YMETh HAXOIUTh
YTOJ M pacCTOSTHAE MEKy HUMH;

e [PUMEHATH TEOPEMBI O MAPAJUIEIBHOCTU IPSAMBIX U IIJIOCKOCTEM B IPOCTPAHCTBE IIPHU
pELICHUH 3a/1a4;

® yMETh IPUMEHSATH NapalieIbHOE TPOEKTUPOBAHUE AJI U300paXKeHUs PUTYp;

® yMETh IPUMEHSTh NEPIEHINKYIIPHOCTH IPSIMON U IJIOCKOCTH MPH PEIICHUH 33/aY;

e BJIAJCTh MOHATHIMHU OPTOTOHAIBHOE IPOEKTUPOBAHME, HAKIOHHBIE M HMX IPOEKIUH,
YMETh IPUMEHSATH TEOPEMY O TPEX MEPIICHINKYIIApax MPH PEIICHUH 3a/aY;
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e BJaJeTh TOHATHAMHM pAacCTOSHHE MEXIy (urypaMu B NPOCTPAaHCTBE, OOLIHIA
NEPHEHANKYIIAP ABYX CKPELIMBAIOIIUXCA MPAMBIX U YMETh IPUMEHATh UX IIPU PELIECHUU
3az1ay;

® BJAJCTh IOHATHEM YIOJ MEXAY IPSIMON U IUIOCKOCTBIO M YMEThb NPUMEHSATH €0 IIPU
peLICHUH 3a/1a4;

e BJAACTh IOHATUAMH JIBYI'PAHHBIA YroOJI, yrOJI MEKIY IJIOCKOCTSMH, IEPIECHAUKYIIIPHbIE
IJIOCKOCTU M YMETh IIPUMEHATH UX IIPU PELLECHUN 3a/1a4;

e BJAACTh IOHATHAMHU KacaTelIbHbIEC NPSAMBIE U IJIOCKOCTH M yYMETh IPUMEHATh HUX IIpU
peLICHUH 3a/1a4;

® pACIIO3HABaTh HA YEPTEKAX U MOJEIAX IPSIMON M HAKJIOHHBIN ITapajuIeIIeuIIe]], IPsIMYI0
U HAKJIOHHYIO IIPU3MBI, IHpPAMUIY, YCEUYECHHYIO INHPAMUIy, NPABUIBHYIO INpPU3MY U
NUpPaMUy; COOTHOCUTh 3TH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUAMMU, U300paKEHUAMHY;

e y300pakaTh NPSAMON M HAKJIOHHBIM Napajuleenunesa, IpsIMyl0 U HAaKJIOHHYIO IPU3MBL,
ApaMUy, YCEUEHHYIO IMPAMUIY, [IPABUWIBHYIO IPU3MY U IIUPAMHULY;

® CTPOUTH CEUEHUS NPSMOIO M HAKIOHHOIO MNapajuIeNEHUIENOB, NPAMOM W HAKIOHHOU
IIPU3M, IHPAMU/bl, YCEUEHHON TUPAaMUbL, IPABUILHON IPU3MBbI U IIUPAMHU/IBI,

® pa3IMyYaTh U AHAJIM3UPOBATH B3aMMHOE PACIIOJIOKCHUE OCHOBHBIX MHOIOI'DAHHHMKOB B

IIPOCTPAHCTBE;

BBIYMCIIATH IUIOIIA/Ib IOBEPXHOCTH NPSMOI0 U HAKJIIOHHOTO NIapaJUIeIIeIUIIE 0B,

BBIYMCIIATH IUIOLIA/1b [IOBEPXHOCTH IIPU3MBI;

BBIYMCIIATH IUIOLIA/Ib IIOBEPXHOCTH IMPAMHUJIBI U YCEYEHHOW IMMPAMHU/IBI;

UMETh MPEJCTABIIEHUE O TeopeMe Diliiepa,IpaBUIbHBIX MHOIOTPAHHUKAX;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB C HCIOJIB30BAHMEM pPa3jIW4YHBIX METOJ0B, B TOM

YHCJIE U METOZA CIIEIOB.

Yltau(uﬁc;l nOJIyuum 603MO0MCHOCMb HAYUUMbCA .

¢ UMCTb NPCACTABJICHUC 00 aKCHOMaTHYECKOM MCTOJC,

®* BJaACTb MOHATHEM T'COMETPUUCCKUE MCCTA TOUCK B INPOCTPAHCTBE U YMCTb INPUMCHSATH
HUX JJIs1 pCHICHUA 3a1a4;

®* YMCTb HNPUMCHATH I PEIICHHUA 3aJad CBOMCTBA INIOCKHX H ABYI'paHHBIX YTJIOB,
TPEXTPAHHOTO YyIJjid, TCOPEMBI KOCUHYCOB U CHHYCOB U TPEXTPAHHOT'O YyI'Jia;

¢ HUMCTb INPCACTABJICHUC O IJIONIaan OpTOFOHaHBHOﬁ IMPOCKIUHU;

® HMCTb NPCACTABJICHUEC O TPCXIpPaHHOM M MHOI'OI'PaHHOM YIJIC U NPHUMCHATH CBOMCTBA
IJIOCKHUX YIJIOB MHOT'OI'PAaHHOI'O YIJia IPpU pCHICHUUA 3a/1a4;

®* BJAaACTb MOHATHUEM IMEPINCHAUKYIAPHOC CCYCHHUEC MPU3MBI U YMETHh NPUMCHATH €TI0 IIPpH
peUICHUU 3a/1a4;

* UMCTH NPECACTABJIICHUEC O I[BOfICTBGHHOCTI/I IMPaBUJIbHBIX MHOT'OI'PAaHHUKOB;

¢ BJaACTh NOHATUAMH LCHTPAJIBHOC W IMApaAJIJICIIbHOC IPOCKTUPOBAHUC U NPUMCHATH HUX
IIpH ITOCTPOCHUHU CeUYCHMI MHOT'OrpaHHUKOB METOAOM HpOGKHHﬁ;

¢ UMCTb IMPCACTABIICHUC O PA3BCPTKC MHOI'OIpaHHHUKA U KpaT"IaI\/'II_HCM NyTH Ha
MMOBEPXHOCTU MHOI'OI'PAHHHUKA,

* YMCTH p€IIaTh 3aJa4M Ha IJIIOCKOCTH METOAaMU CTECPEOMCTPHH.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMEeIbHOCmU U
HOGCEOHEEHOIL IHCUHU 0142
® OMNUCAaHUS PEAbHBIX CUTyalluil Ha SI3bIKE T€OMETPHH;

® pellieHUs NPAKTHYECKHUX 3a/1ay, CBS3aHHBIX C HaXO0XJIEHHEM IeOMETPHUYECKHX BEJIUYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPEICTBA);
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® [IOCTPOCHMII TE€OMETPUYECKMMHM HHCTpYMEHTaMu (JIMHEHKA, YTOJBbHUK, LHMPKYJIb,
TPAHCIIOPTHUD);

® COCTaBJICHHS C HCIIOJIb30BAHUEM CBOMCTB TEOMETPUYECKHX (UTYyp MaTeMaTHUECKUX
MOJIeNIel I pelleHus 3ajad MPaKTHYECKOro XapakTepa M 3aJad U3 CMEXHbBIX
JVCIIATUTAH, KCCIIEIOBAHMUS TIOJTYYCHHBIX MOJICICH U MHTEPIIPETALIUH PE3yIbTaTa.

11 kaace
JInuHOCTHBIE pPe3yJIbTaThI:

* BOCIIUTAHUE POCCHMCKOW TPAXKIAHCKOM HIAECHTUYHOCTH: IATPUOTHU3MA; TOTOBHOCTHU K
cinyxenuto OrTedecTBy, €ro 3alluTe; OCO3HAHUS POCCUUCKONW HICHTHUYHOCTH B
MOJIMKYJIBTYPHOM COITMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

* MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Pa3BUTHUS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJCHHE
JIOCTOBEPHON HHQOpPMAIKECH O TEPEIOBBIX ITOCTIKEHUSX W OTKPBITUAX MHPOBOU U
OTEUECTBEHHON HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPA U
00I11eCTBA;

* TOTOBHOCTb M CIIOCOOHOCTH K CaMOpPa3BUTHIO, CaMOOOPA30BAHUIO U CAMOBOCIUTAHHIO B
COOTBETCTBUH C OOIICYCIIOBEYCCKUMHU [IEHHOCTSIMH W HIcAIaMU  TPAKIAHCKOTO
oOmiecTBa;

* TOTOBHOCTh W CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpPa30BaHHIO, Ha
MPOTSKEHUH BCEH JKU3HM, CO3HATEIbHOE OTHOLICHHE K HEMpPEepPhIBHOMY OOpPa30BaHHUIO
KaK yCIIOBHIO YCIIEUTHOM MpodhecCuoHaIbHOM 1 OOIIECTBEHHOM e TEHbHOCTH;

e opueHTanus OOy4aloUIUXCs Hapealu3allui0 IO3UTUBHBIX KU3HEHHBIX TEPCHEKTUB,
WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOMPEIEICHUIO, CIIOCOOHOCTh CTABUTH LIETTU U CTPOUTH )KU3HEHHBIE TIaHBI,

* TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHUH B TPyNIE WIH CONUATHHOU
OpraHU3aIi; TOTOBHOCTH OOYYaIOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B TMPHHSITHU
pENICHHI, 3aTparuBarONIMX WX MpaBa U MHTEPECH], B TOM YHCIIC B PA3IMUHBIX (Popmax
OOIIECTBEHHONH  CaMOOpTaHHW3aIlMi, CaMOYIpPAaBIEHUS, OOIIECTBEHHO 3HAYMMOM
JeSITEIIbHOCTH;

* OCO3HaHHBIN BBIOOp OyAyIlIel mpodeccuu Kak MyTh U CIOCO0 peanu3alnuu cOOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

* TOTOBHOCTH OOYYalOIIUXCS K TPYIOBOH Mpo(decCHOHANBbHON NeATeIbHOCTH Kak K
BO3MOXXHOCTH YYacTHSl B PCIICHUW JIUYHBIX, OOIIECTBEHHBIX, TI'OCYIapPCTBECHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

* HPABCTBEHHOC CO3HAHWE U TIOBEJICHUE HAa OCHOBE YCBOCHHS OOIIECYCIIOBEYCCKIX
[IEHHOCTEH, TOJEPAaHTHOTO CO3HAHHMS W TIOBEEHUS B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH IHAJOT C JAPYTMMHU JIFOJBMH, JOCTUTATh B HEM
B3aMMOIIOHMUMAHHUS, HAXOAUTh OOIIKE IIENIU U COTPYAHUYATH JJIS UX JTOCTHKECHHUS;

* pa3BHUTHE KOMITETECHIIUI COTPYTHUYECTBA CO CBEPCTHUKAMH, JCTHMH MIIAJIIIETO BO3PACTa,
B3pPOCIIBIMH B 00pazoBaTeNbHON, OOIIECTBEHHO TMOJIE3HOU, YUeOHO-UCCIIeI0BATENbCKOM,
MPOSKTHOM M IPYTHX BUIAX JACSITCIHLHOCTH.

* yYMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOH M MHCHMEHHOH pedH,
MOHMMATh CMBICT TIOCTABJICHHOW 3a/Jaud, BBICTpAaWBATh apPTyYMEHTAIMIO, TPHUBOIHTH
MPUMEPHI U KOHTPIIPUMEDHI;

* MpeACTaBlICcHUE O MaTeMaTHYeCKOW Hayke Kak cdepe 4elloBeYeCKOW ACSITeTbHOCTH, 00
dTamax e€ pa3BUTHS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHS IIUBIIIH3AIINH;

* KpPEaTWBHOCTH MBIIIICHHS, WHUIMATHBA, HAXOJIYHUBOCTh, AKTUBHOCTh IPH PEIICHUU
MaTeMaTHYECKUX 3a7a4;
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* KPUTUYHOCTh  MBIIUICHUS, YMEHHUE PpACIO3HABaTh JIOTMUYECKHME  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

* YMEHHME KOHTPOJHUPOBaThH TMPOIECC U  pe3yabTaT Y4YeOHOW MaTeMaTHYECKOM
NESITEIIbHOCTH;

*  CIOCOOHOCTh K 3MOITMOHAJIHLHOMY BOCIPHUSITHIO MAaTEeMAaTHYECKUX  OOBEKTOB, 3ajad,
pEeUIEHU, pacCyKICHUM.

MeTtanpeameTHblie pe3yJabTaThl:
Pecynamuenvie YY/[:

* CIIOCOOHOCTH CaMOCTOSITENIBHO OOHAapy)XHBaTh M (HOPMYIUPOBATH YUEOHYIO MpOOIIEMY;
onpenenaTh 1elb y4eOHOW JeATeNbHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUM, IO
KOTOPBIM MOJKHO OIpPEeNuTh, YTO IeNIb JIOCTUTHYTA;CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3a7auydl B 00pa30BaTEJIbHOM AEATENBHOCTH M KU3HEHHBIX CHUTYalUsX;
pa3BUBaThb MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM 1A TEIbHOCTH;

* OLEHMBAaTh BO3MOXXHBIE ITOCIEICTBUS JOCTHKEHHS TIOCTaBICHHOMN LIeNN B J1eATEIbHOCTH,
COOCTBEHHOW XM3HH W KM3HH OKPYKAIOIIMX JIFOJICH, OCHOBBIBASCH Ha COOOpPAKEHUSX
9THKHU U MOpaly;

* CIOCOOHOCTH CaMOCTOSITENIbHO IIJIAaHUPOBATh AlIbTEPHATUBHBIC IYTH JOCTUKEHUS LENEH,
OCO3HAaHHO BbIOMpaTh HauOonee IPGEeKTUBHbIE CMOCOOBI pelIeHUs Y4YeOHBIX H
[I03HABATEJIbHBIX 33]1a4;

* OLIEHUBaTb pECypChl, B TOM 4HCJIE€ BpeMs M JApyrue HeMaTepUalIbHbIE PEeCcypChl,
HEoOXO0UMbI€E JJIs JOCTUKEHUSI TIOCTABJIEHHOM LIETH;

* opraHu3oBbBaThb 3()(PEKTUBHBIA MOUCK pecypcoB, HEOOXOAMMBIX I JOCTHIKEHHS
IMOCTaBJICHHOM 1ICIIH;

*  COIOCTaBJIATH MOJTYYEHHBIH PE3yJIbTaT ASSATEILHOCTH C IIOCTABICHHOMN 3apaHee LeIblo;

* yYMEHHME COOTHOCUTh CBOM JCHCTBHUS C IJIAaHUPYEMBIMU pE3yJIbTaTaMH, ONPEAEIsATh
CrocoObl AEWCTBUI B paMKaX HpesI0’KEHHbIX YCIOBUN U TpeOOBaHUM;

* yYMEHHE OCYILECTBJIATh KOHTPOJIb MO 00pa3lly U BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYyallueH;

* CIIOCOOHOCTH aJ€KBAaTHO OLEHUBATh MPABUIBHOCTh WM OUIMOOYHOCTH BBINOJIHEHUS
yueOHOH 3amaun, €€ OOBEKTHBHYIO TpPYAHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €&
pelieHus;

* yMEHHE ONpeAeNsTh MOHATHS, CO3/1aBaTh OOOOIEHUsS, YCTaHABIMBATH aAHAJIOTHH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITEIbHO BbIOMpaThb OCHOBAaHUS W  KPUTEPUU  JUIS
KJIaCCU(UKALINN;

* yYMEHHE YCTAHABIMBAaTh IPUYMHHO-CIECJCTBEHHBIE CBS3U; CTPOMUTH JIOTMUECKHE
paccyXAeHMs, yMO3aKJIIoueHus (MHIYKTUBHbBIE, NEAYKTUBHbIE W 10 AaHAJOTUHU) U
BBIBO/IBI;

* YMEHHS CO3/1aBaTh, IPUMEHATH U NMPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIENI ¥ CXEMBbI JUIsl pellIeHHs YUeOHBIX U M03HABaTeIbHbBIX 3aj1ay.

Ilo3nasamenvuvie YY/I:

* (dopmupoBaHue Y4eOHOH U OOIIENOIB30BATEIBCKON KOMIETEHTHOCTH B OO0JIACTH
HCIIOJIb30BaHHUS HMH(OPMaLMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH (UKT-
KOMITETEHTHOCTEH);

* T[epBOHAuYaJbHBIE NPEJACTABICHHUA 00 HIEIX M O MeToJaX MaTeMaTUKH Kak o0
YHUBEPCAIIbHOM SI3bIKE HAayKH U TEXHUKH, O CPEIACTBE MOJACIHUPOBAHUSA SBICHUM H
IIPOLIECCOB;
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* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOM CUTYyaIluu B JPYTUX
JTUCIUIUIMHAX, B OKPYXAIOIICH KU3HU;

* TMOUCK M HaxOXJCHHE OOOOIICHHBIX CIOCOOOB pEIICHUs 3a1ad, B TOM 4YHUCIE,
OCYIIECTBJICHUE Pa3BEPHYTOr0 WH()OPMAITMOHHOTO IMOMCKA U MOCTAHOBKA HA €r0 OCHOBE
HOBBIX (y4eOHBIX U [MO3HABATEJIbHBIX) 337124,

* KPUTHUYECKOE OICHWBAHHUE W HWHTEPIPETUPOBaAHHWE HH(GOPMAIIMU C PA3HBIX IO3WIIUH,
pacro3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHS B MHPOPMAIIMOHHBIX NCTOUYHUKAX;

* HCHOJIb30BAHUE PA3JIUYHBIX MOJICIbHO-CXEMAaTUYECKUX CPEIACTB Il MPEIACTaBICHUS
CYLIECTBEHHBIX CBS3€ M OTHOLIEHUW, a TaKXE IMPOTUBOPEUYUM, BBISBICHHBIX B
WH()OPMAITMOHHBIX HCTOYHHUKAX;

* HAXOXJCHHUE U NPHUBOJ KPUTUUYECKUX APTYMEHTOB B OTHOLIEHUU ACHUCTBHMN U CYKICHUU
JIPYyroro; CHOKOMHOE ¥ pa3yMHOE OTHOIIEHHUE K KPUTUYECKUM 3aMEYaHUsAM B OTHOIICHUU
COOCTBEHHOTO CYXKJIEHUSI, PACCMOTpP MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJl 32 paMKH y4eOHOTO MpEeAMETa M OCYIICCTBICHHE IeJCHANPABICHHOTO ITOMCKa
BO3MOXKHOCTEH ISl MIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS,

* BbICTpaBaHUE WHAMBHAYaIbHON 00pa3oBaTeNbHOW TPAEGKTOPUHU, C YUETOM OTpaHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

* YMEHHE MEHATH U yIECPKUBATh PAa3HbIC MO3UIIMU B I03HABATEIBHON AEATEIBHOCTH;

® YMCHHC IIOHHMMATb M HUCIIOJB30BATH MATCMATHUYCCKUC CPCACTBA HAIJIAAHOCTU (pI/ICYHKI/I,
YCPTCIKH, CXCMBbI U I[p) AJI WITFOCTpaluu, UHTCPIPCTALUH, APT'YMCHTAIIUU

® YMCHHEC BbIBUI'aTb THUIIOTC3bI IIPpU PCHICHUU y‘-Ie6HBIX 3aJa4 MW TIOHHUMAaHUA
HeO6XOI[I/IMOCTI/I HX IIPOBCPKHU,

¢ TMOHUMAaHHEC CYHIHOCTH aJIT'OPUTMHYCCKUX HpeI[HI/ICB.HI/Iﬁ H YMCHUA ﬂeﬁCTBOBaTL B
COOTBCTCTBHHU C IIPCAJIOKCHHBIM aJITOPUTMOM;

*  CHOCOOHOCTh IIAaHUPOBATH U OCYLICCTBIIATL ACATCIbHOCTDb, HAIIPABJICHHYIO Ha PCUHICHUC
3aJia4 UCCJICAOBATCIILCKOI'O XapaKTepa.

Kommynuxamuenwie YY/I:

*  pa3BHUTHE CIIOCOOHOCTH OCYILECTBIATH JEJIOBYI0 KOMMYHHKAIMIO KaK CO CBEPCTHUKAaMHU,
TaK U CO B3pOCIBIMH (KaKk BHYTpPHU 00pa3oBaTelbHON OpraHu3aliM, Tak U 3a ee
npenenaMu), MOAOMpaTh MapTHEPOB Ui JEJIOBOM KOMMYHHMKAIlMM MCXOAS U3
cooOpakeHHI pe3yIbTaTUBHOCTH B3aUMOIEHCTBUS, @ HE TMYHBIX CUMITIATHIA;

* IpU OCYUIECTBJIEHHWHU TPYIIOBOM pabOThl OBITh KaK PYKOBOIUTENEM, TaK M UJIEHOM
KOMaH[bl B pa3HbIX pOJsIX (FeHepaTrop HJeH, KPUTHUK, HCIIOJHUTENb, BBICTYNAIOLIHM,
SKCIIEPT U T.1.);

* KOOPJIMHHMPOBAHHE M BBINOJHEHHE PAaOOThI B YCIOBUSX pPEaJbHOI0, BUPTYaJbHOTO M
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

* pPa3BEPHYTOE, JIOTUYHOE U TOYHOE W3JIOKEHHME CBOEH TOYKU 3pEHMS C HUCIOJBb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

* pacro3HaBaHUE KOH(MIMKTOT€HHBIX CHUTYyallUii M MpeJoTBpalleHHe KOHQIIMKTOB 10 HX
aKTUBHOM (ha3bl, BEICTpaUBaHUE JIEIOBOI U 00pa3oBaTeNbHON KOMMYHUKAIMK, U30eras
JMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.

Moayab «Aaredpa u Hayajia MATEMaTHYECKOI0 AaHAJIU32)
Buinycknuk nayuumcsa:

e 0CO3HaBaTh 3HAUCHHE MaTeMaTHYECKOM HAayKH Ui pCHICHUSA 3aAda4, BO3HUKAKOIIUX B
TCOpPHUU W B INPAKTUKE, MHUPOTY U B TO KC€ BpCMsA OI'PAHUYCHHOCTL HNPHUMCHCHUSA
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MaTEMaTUYECKUX METOJOB K aHAJIN3Y U UCCIIEJOBAaHUIO IIPOLIECCOB U SIBICHUN B IPUPOAE
1 00IIECTBE;

Ha OCHOBE MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B IPUPOJE XapaKTEpPU30BaThb KPacoTy U
COBEPILEHCTBO OKPYKAIOLIEr0 MUPa U IIPOU3BEICHUN UCKYCCTBA;

OCO3HaBaTh 3HAUYEHUE IIPAKTUKU M BOIPOCOB, BOSHUKAIOIIUX B CAMOM MaTeMaTHKe, IS
(dbopMHpOBaHHUS U PA3BUTHS MATEMATUYECKON HAYKU; UCTOPUIO Pa3BUTHS MMOHATHUS YHUCIIA,
CO3aHMs MaTEMaTH4ECKOIO aHAJIN3a,

OCO3HaBaTh 3HAYEHUE WJEH, METONOB M pPE3YJIHTATOB anreOpsl U MaTEMAaTUYECKOTO
aHajau3a I IIOCTPOCHMsI MOJEIIEH pealbHbIX MPOLECCOB U CUTyallUl; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKM MaTeMaTHYECKUX PAacCYXICHUH, UX MPUMEHMMOCTb BO BCEX
00J1aCTAX YEI0BEYECKON AEATENbHOCTH;

IIOHUMAaTh pa3nyue TpeOOBaHUM, NPEIbABIAEMbIX K JOKa3aTeJIbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLIMAIBHO—IKOHOMUYECKUX U T'YMaHUTapHbIX HayKaX, Ha MIPAKTHKCE;
pa3BUBaTh IIPEACTABICHUE O BEPOATHOCTHOM XapaKTE€pPEe pa3IUYHbIX IPOLIECCOB U
3aKOHOMEPHOCTEHN OKPYKAIOLIEr0 MUPA;

UCIOJIb30BaTh OCHOBHBIE METOJBI JI0Ka3aTeNIbCTBA, IPOBOAMTH JOKA3aTeIbCTBO U
BBINOJIHATDH OIIPOBEPKECHUE;

IIPUMEHSTh OCHOBHBIE METO/IbI PEIICHUS] MaTEMaTUYECKUX 3a/ay;

IIPUMEHATH IPOCTEUINNE INPOrpPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHKAILIMOHHBIE
CUCTEMBI IIPU PELICHUN MaTEMaTHYECKUX 3aa4;

MI0JIb30BaThCsl MPUKIIAJHBIMUA IPOrpaMMaMU M NPOrpaMMaMM CUMBOJIBHBIX BBIYHCIEHUN
JUTSL KCCIIEIOBAHUST MaTEMAaTHUECKIX OOBEKTOB;

MMETBH MPEICTABIICHUE O BKJIAJE BBIJAIOUINXCA MaTEMAaTUKOB B Pa3BUTHE HAYKH;
IIOHMMATb POJIb MAaTEMATUKHU B pa3BuTuu Poccuu;

CBOOOJHO ONepupoBaTh TMOHATHSAMU: YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHbIE
YPaBHEHHUs U HEPABEHCTBA, YPABHEHUE, SBIIAIOIIEECS CIECICTBUEM IPYrOro ypaBHEHUS,
YpaBHEHHUS, PABHOCUJIbHBIE HA MHOKECTBE, PABHOCUJIbHBIE TPEOOpa30BaHsl YPaBHEHU;
pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CHCTEM;

OBJIAJICTh OCHOBHBIMM THUIIAMHU [OKAa3aTEJIbHBIX, JIOrapu(pMUUYECKUX YpaBHEHUH U
HEPAaBEHCTB U CTAHJAPTHBIMH METOJAMM UX PEIICHUN U NMPUMEHATh UX MPU PEUICHUH
3az1ay;

MOHMMATh CMBICI TEOPEM O PAaBHOCWIBHBIX W HEPAaBHOCWIBHBIX MpeoOpa3zoBaHUSIX
YpaBHEHUN U YyMETh UX JOKa3bIBaTh;

BJIAJIETh METOJIaMH PEIICHUs ypaBHEHUH, HEPAaBEHCTB M MX CHCTEM, YMETb BBIOMpATh
METO/1 pelIeHus U 000CHOBBIBATh CBOM BBIOOP;

HCIIOJIb30BaTh METOJl MHTEPBAJIOB Ui PEIICHHUsS HEPAaBEHCTB, B TOM 4HCIE APOOHO-
PAlMOHATIBHBIX U BKJIIOYAIOIIUX B €051 MppalliOHAIbHbIE BRIPAXKECHUS,

pemiath anareOpanyuecKkue ypaBHEHUS M HEpaBEHCTBA M MX CHCTEMBl C IapaMeTpamu
areOpandeckuM U rpaguuecKuM MeTOJJaMu;

CBOOOJHO HCIIOJIb30BATh TOXK/IECTBEHHBIE NMpeoOpa3oBaHUs IPU PELIEHUH YPAaBHEHUH U
CHUCTEM ypaBHEHUH;

BJIAJCTh MOHATHSAMU IOKa3zaTelbHass (YHKIHSA, SKCIOHEHTA; CTPOUTh MX TIpadukud U
YMETh IPUMEHATH CBOWCTBA MTOKAa3aTeNbHON (YHKIIMH MPU PELICHUH 33]1aY;

BJIAJICTh MOHATHEM JIorapudmuyeckas QyHKIHS; CTPOUTH ee rpaduK U yMETh IPUMEHATh
CBO¥CTBA Jorapu(pMUUecKoil PyHKIIUH [P PEeLICHUHN 3a7ay;

NPUMEHSTH [IPH PEICHNH 3a]a4 TpeoOpa3oBanus rpadukoB QyHKIUIT;

CTPOUTH TpapuKU U MPUMEHSATH K PELICHUIO 3314, B TOM YHCJIE C TApaMETPOM;

BJIQ/IETh NOHATUSMHU I1epBO0OpazHas QyHKIUS, ONIpeAeTICHHBIA HHTETpall;

npuMeHsITh TeopeMy HproTona—JIeliOHMIIa 1 ee clIeCTBUS 7S peLIeHUs 3a/1a4;
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BJIaACTh OCHOBHBIMU ITOHATUSIMHA KOM6I/IHaTOpI/IKI/I nu YMCTL nux HpI/IMCHHTL HpI/I peHleHI/II/I
3a1ay;

HMCETHh NPCACTaBJICHUC 00 ocHOBax TCOPHUU BepOHTHOCTeﬁ;

ONEpUPOBATH MOHSATUSMU: YACTOTA U BEPOSITHOCTH COOBITHSA, CyMMa U TMPOU3BEJCHUE
BEPOSATHOCTEH, BEIYUCIIATH BEPOSTHOCTH COOBITUI HA OCHOBE MOJCYETA YUCIIA UCXOJIOB;

OIEpUPOBATH OCHOBHBIMU OINMCATENIBHBIMU XapaKTEPUCTHUKAMM YHCIOBOIO Habopa,
HOHATHEM I'eHepaibHasi COBOKYITHOCTh U BBIOOPKOW U3 HEE;

UMETh IPEJCTABICHUE O MAWCKPETHBIX W HENPEPBIBHBIX CIy4YaWHBIX BEJIMYMHAX U
pacupeneneHusx, O He3aBUCUMOCTH CIIy4YalHbIX BEJIMYUH;

UMETh IPEJCTABICHHE O MaTeMaTHMYeCKOM OXUIAHUUM U JUCIEPCUU  CIlydailHbIX
BEJINYMH;

MMETh MPEJCTABIEHUE O COBMECTHBIX PACIPECIICHUSAX CIyYalHbIX BEIUYUH;

NOHMMAaTh CYThb 3aKOHAa OOJBIIMX YHCENI ¢ BBIOOPOYHOTO METOAA H3MEPEHHS
BEPOATHOCTEH;

UMETh [MPEJCTaBICHHUE O HOPMAJIBHOM paclpelesieHud U NpUMEpax HOPMAJIbHO
pacHpeesIeHHbIX CIIy4aiHbIX BEJIMYMH;

UMETb MIPEJCTABICHUE O KOPPEISLUH CIy4aifHbIX BEJIMYNH;

pelaTh pa3Hble 3a/1a4y HOBBIIIEHHON TPYJHOCTH;

aHaJM3UPOBaTh YCJIOBUE 3a/lauM, BBIOMpATh ONTHUMAJIBHBIM METOJ pELIeHUs 3a/laud,
paccMaTpuBasi pa3iIMyHble METO/IBI;

CTPOUTh MOJIENb PEUICHUs 3a7aud, IPOBOJUTH JIOKA3aTEJIbHbIE PACCYXIEHUS IpU
pELIeHNH 3a]1a4H;

pewath 3ajgaud, TpeOyromue nepedopa BapUaHTOB, IPOBEPKU YCJIOBUH, BBIOOpPA
ONTUMAJILHOTO PE3YJIbTaTa;

AQHIN3UPOBATh W HHTEPIPETHUPOBATH IOJIyUEHHBIE PELIEHUS] B KOHTEKCTE YCIIOBUS
3ajlauy, BEIOUPATh PELICHUs, HE IPOTHUBOPEYAIUe KOHTEKCTY;

NEPEBOJUTH MPHU PEIICHUHU 3a7aud MHPOpPMAILUI0 U3 OJHOW (OPMBI 3alUCU B JIPYIyIO,
UCIIOJIB3YS MPU HEOOXOUMOCTH CXEMBI, TaOJINLIbI, IpadUKH, TUarpaMMBbl.

Bbmycmmx noJyuum 603MOMCHOCHLb HAYUUMBCA .

pa3BUTh MPEACTABICHUE O YHCIE€ W YUCIOBBIX CHCTEMAax OT HATypaJIbHBIX [0
JIEUCTBUTEIIbHBIX YUCEI; O POJIY BBIYMCICHHUI B YEIOBEYECKOM MPAKTUKE;

CBOOOZHO  BBIMIONHATH TOXKIECTBEHHBIE MPEOOpa3oBaHUS JIOTAPUDMUYECKUX U
CTEIICHHBIX BBIPAKECHUI;

CBOOOAHO OMNpeneNnsTh THUI © BBIOMpPATh METOJA pEIUICHHs TOKa3aTeNbHBIX H
gorapu(pMHUECKUX YpaBHEHWH M HEPAaBEHCTB, WPPALUOHAIBHBIX YpaBHEHHH U
HEPABEHCTB, UX CUCTEM;

CBOOOIHO pelIaTh CUCTEMbI TUHEHHBIX YpaBHEHHIA,

pemaTh OCHOBHBIE TUIBI YPABHEHU U HEPABEHCTB C MapaMeTpPaMH;

OTIEpUPOBATH MOHATHEM TTEPBOOOPa3HON (DYHKIIMH JIJIsl PEIICHHS 3a/1aY;

OBJIAJIETh OCHOBHBIMHU cBeleHUssMH 00 wuHTerpane HproTona—JlelOHuma u ero
MPOCTEUIIINX TPUMEHEHUSAX

YMETh BBINIOJHATh MPUONMIKEHHBIE BBIYUCICHUS (METOABl pEIICHUS YpaBHEHUH,
BBIYHCIICHUSI ONPEACIICHHOTO UHTETpalia);

YMETh MPUMEHATH MPUJIOKEHUE MTPOU3BOIHON U OMPEAECICHHOTO UHTErpaja K PEHICHUIO
3a7a4 €CTECTBO3HAHMS;
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® UMETh MpPEJCTABICHHE O CTATUCTMYECKMX THUIOTE3aX U IPOBEPKE CTAaTHCTHYECKOM
TUIIOTE3Bl, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH;

® UMETh MIPEJCTABICHUE O KOAUPOBAHUH, TBOUYHON 3aIHMCH, TBOUYHOM JIEPEBE;

® BJAJETh OCHOBHBIMU NOHATHSAMH Teopuu TpadoB (Tpad, BepimmHa, peOpo, CTENECHb
BEPIINHBI, TyTh B Tpade) ¥ yMeTb IPUMEHSATH UX MIPH PELICHUHU 337ay;

® UMETb IIPEJCTABICHHUE O JIEPEBbSAX U YMETh IPUMEHATH NP PEIICHUH 3a]1a4;

® BJAJETh IOHATHEM CBA3HOCTb M YMEThb IPUMEHATh KOMIIOHEHTBHl CBA3HOCTH IIpH
pELIeHUH 3a]a4;

® yMeTh OCYLIECTBIATH IyTH MO pedpaM, 00X0/1bl pedep U BepiuH rpada;

® UMETh MpPEICTaBICHHE O BHIOOPOUYHOM KOd(UIIMEHTE KOppensuuu W JIMHEHHOM
perpeccuu;

® UMeTh IMPEJCTABICHME O CTAaTUCTMYECKMX THUIOTE3aX M IPOBEPKE CTAaTHUCTUYECKOM
THIIOTE3bI, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAYMMOCTH;

® UMETb [IPEJCTABICHHUE O CBA3U AIMIIMPHUECKUX U TEOPETHUECKUX PACIIPECIICHHIA;

® UMETh MIPEJCTABICHUE O KOAMPOBAHUH, TBOUYHON 3aIHCH, TBOUMYHOM JIEPEBE;

® BJAJIETh TOHSATHEM CBS3HOCTh M YMETh IPHUMEHSITh KOMIIOHEHTHI CBSI3HOCTH TIpH
pelIeHny 3a1au.

Hcnonv3oeamv npuodpemeHnHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeabHOCHmU U
HOBCEOHEEHOIL IHCUHU ON1A:

® JI0Ka3aTEIbHBIX PACCYKJICHUW B CUTyallUsX ITOBCEAHEBHOM >KM3HU, IIPU PELICHUU 3a]a4
U3 Ipyrux NpeIMETOB;

® COCTaBJICHHUS WM PEIICHUs YpPaBHEHUH, HEPABEHCTB, MX CHCTEM IIPU PEUICHUM 3a]ad
JPYruX y4yeOHBIX MPEAMETOB;

e BBIIOJIHEHUS OIIEHKM TPaBIONOJ00US pPE3yIbTaTOB, IOJYyYaeMbIX IPHU pEIICHUU
Pa3IUYHBIX ypaBHEHUI, HEPABEHCTB U MX CHCTEM IpU PELICHUU 3aj]ad APYruX y4eOHBIX
IIPEAMETOB;

® COCTaBJICHMS M PEIICHMS YPABHEHUN M HEPABEHCTB C NapaMeTpaMH IPH PELICHUH 3a/1ad
JIPYTUX y4EOHBIX NPEAMETOB;

® JCIOJIB30BaHUs MPOrPAMMHBIX CPEICTB IIPU PELICHUN OTAENbHBIX KJIACCOB YPAaBHEHUM U
HEPaBEHCTB;

® 3allUCH, CpPaBHEHMs, OKPYIVIEHMS UYHCIOBBIX JAHHBIX PpEAINbHBIX BEJIWYHUH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

e ompeJeneHus no rpadukaM 1 UCIOJIb30BaHUs NP PELICHUs IPUKIIAIHBIX 3a7ja4 CBONCTB
peabHBIX MPOLIECCOB W 3aBUCUMOCTEH (HauOOJbIIME M HAaWMEHbIIME 3HAYEHUS,
IPOMEXYTKM BO3pacTaHuss U yObIBaHUSA (YHKIMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA,
ACUMITOTHI, TOUKH Iepernda, nepuos u T.11.);

e ompeneneHus Mo rpapukaM MPOCTEHIINX XapaKTEPUCTUK MEPUOJUUECKUX MPOLIECCOB B
O6MoJI0TH, SKOHOMHUKE, My3bIKE, PAJHOCBA3U U JIp. (aMIUIUTY1a, IEPHOA U T.I1.);

® UHTEPHPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYAILUH;

e pelieHHs NPUKIAIHBIX 3a7a4 U3 OuoJoruu, (PU3MKU, XMUMHH, SKOHOMHKH U JIPYTHX
IIPEMETOB, CBSA3aHHBIX c HCCIIE0BAaHUEM XapaKTEPUCTHUK IIPOLIECCOB;
WHTEPIPETUPOBAHHUS ITIOJYYEHHBIX PE3YIIbTATOB;

® T[PaKTUYECKUX pacyeToB Mo (opMmynaM, C HCHOIb30BaHUEM IMPH HEOOXOAMMOCTH
CIIPAaBOYHBIX MAaTEpUAIIOB, KaJIBKYJIATOPa, KOMIIBIOTEPA;

® [IOCTPOEHUS U UCCIIETOBAHMS MPOCTEHIINX MATEMATHYECKUX MOJIENEH;

®  BBIYKCIIECHUS WIN OLICHUBAHUSI BEPOSITHOCTH COOBITUH B peaibHOMN KU3HMU;
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BBIOOPA MOAXOIAIIETO METOA MPEACTABICHUS 1 00paOOTKH TaHHBIX;

OIMCAHUS Y UCCIICOBAHUS C TTIOMOIIBIO N3y4aeMbIX TOHATHH PEATbHBIX 3aBHCHMOCTEH;
UHTEPIPETAIMA PE3YIbTATOB PEIICHUS 3aJad ¢ YYEeTOM OTPAaHUYCHHM, CBSI3aHHBIX C
peallbHBIMU CBOMCTBaAMHU pacCMaTPUBAEMBIX IPOIIECCOB U SBJICHHUIA;

pEIIeHUsT TEOMETPUIECCKUX, PU3NICCKUX, SKOHOMHUYECKHUX U JAPYTUX MPUKIATHBIX 3a/1ad,
B TOM YHCJIE C HCIIOJIb30BAaHUEM IPH HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHUAJIOB.

Monayab «I'eomeTpusi»

Boinycknuk nayuumesa:

NOHMMATh 3HAUYEHHWE TE€OMETPUM Uil PELICHMs 3a7ady, BO3HUKAIOIIUX B TEOPUU U B
IPAaKTUKE; NIUPOTY HPUMEHEHHs €OMETPUUECKUX 3HAHUN K aHAJIU3y U MCCIEIOBAHUIO
peabHBIX MIPEIMETOB U SBJICHUN B TIPUPOJIE U OOIIECTBE;
IIOHUMAaTh 3HAUY€HHE MPAKTHUKU U BONPOCOB, BOBHUKAIOIUX B CAMOH I'€OMETpHHM, VIS
(bopMHpOBaHUS U pa3BUTHsI TEOMETPUH KaK MaTeMaTUYECKON HAYKH;
UMETh IPEICTaBICHUSI O BO3MOKHOCTH I'€OMETPUHU JUJISl ONMMCAHUS CBOWCTB pEabHBIX
IPEIMETOB U UX B3aMHOT'O PaCIOJIOKEHUS;
OCO3HaBaTb  pOJb  AKCMOMAaTHMKH B  TE€OMETPUM;  BO3MOXKHOCTb  IOCTPOCHMS
reOMETPUYECKUX TEOpUH Ha aKCHOMAaTUYECKOH OCHOBE;, 3HAUE€HUE AKCHOMATHKH JUIs
Opyrux obiacteil 3HaHUS U U TPAKTUKH;
pasnnyath TpeOOBaHUs, NMpEeAbsBIsEMble K J0Ka3aTelbCTBAM B TI'e€OMETpUH, aireodpe,
€CTECTBEHHbIX, COLMAIbBHO—KOHOMUYECKHX 1 TYMaHUTAPHbIX HayKaX, Ha MPaKTHKE;
BJIA/JIETh TE€OMETPUYECKUMHU TOHATUAMM IIPU PEIIEHWH 3aJa4 U IPOBEIACHUU
MaTeMaTHUYECKUX PacCyKICHUI;
CaMOCTOSITENIbHO (DOpPMYyNIUpPOBaTh ONPEACICHUS TI'€OMETPUYECKUX (Uryp, BbIIBUTraATh
THIOTE3bl O HOBBIX CBOMCTBAX M NMPU3HAKAX T€OMETPUYECKUX (PUTYp U OOOCHOBBHIBATH
WIN OIpOBEprarh Mx, 00001IaTh UM KOHKPETU3UPOBATh PE3YyJIbTaThl HA HOBBIX Kilaccax
¢buryp, mpoBOAMTH B HECIOXHBIX Cllydasx KilacCcUPUKanuioo (Uryp MO pPasIUYHBIM
OCHOBAaHUSIM;
UCCJIEIOBATh YEPTEKHU, BKIIOYas KOMOMHAuu (Uryp, U3BjieKkaTb, HHTEPIPETUPOBATh U
peoOpa3oBbIBATh HHPOPMAIIHIO, IPEACTABIEHHYIO Ha YepTexkax;
pemary 3aJa4d FeOMETPUYECKOrO COAEpKAHMs, B TOM 4YMCIE B CUTyalUsAX, KOrja
QITOPUTM pELIEHHUs He CIeAyeT SBHO M3 YCJIOBHUS, BBIIOJIHATH HEOOXOAMMBIE JUIS
pelieHus  3aJadd  JIONOJHUTENbHbIE IOCTPOEHUS, HCCIEN0BaThb  BO3MOXKHOCTh
IpUMEHEHUs TeopeM U (pOopMyJT 1S pelIeH s 3a/1a4;
YMETb (POPMYIMPOBATH U IOKA3BIBATh T€OMETPUUECKHE YTBEPKICHUS;
BJIQ/IETh NOHATUSIMU BEKTOPBI U UX KOOPJMHATHI;
YMETb BBINOJIHATH ONEpaIlii HaJl BEKTOPAMH;
UCIIOJIb30BaTh CKAISIPHOE NMPOU3BEACHNE BEKTOPOB MIPH PELICHNUHU 33/1aY;
NPUMEHSTh ypaBHEHHUE IIOCKOCTH, QOPMYIY PACCTOSHUS MEXAY TOYKaMHU, YpaBHEHHE
cdepsl IpH peLIeHUH 3ajay;
MPUMEHSTh BEKTOPBI U METOJ KOOPJIMHAT B POCTPAHCTBE MPH PELICHUH 3a]1aY;
BJIQJIETh MOHATHSAMH TeNla BpamleHus (IWIMHApP, KOHYC, Iap U cdepa), UX CeUeHHUS U
YMETb IPUMEHSTH X IIPU PELICHUH 3a7a4;
BJIQ/IETh MOHATHAMH KacaTENIbHbIE NPAMBIE U IUIOCKOCTH M YMETh NPHUMEHSTH U3 IIPH
pEILIEHNN 3a/]a4;
UMETh MPEACTABIEHUS O BIIMCAHHBIX M OMHCAHHBIX cepax U yMETh MPUMEHATh UX MPHU
peIlIeHnH 3a1a4;
BJIAJICTh MOHATUAMHU 00BeM, 00BEMbI MHOTOTPAHHUKOB, TEJ BPAILlEHHUs] U MPUMEHSTh UX
IIPY PELICHNN 33/]a4;
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UMETh TPEACTaBICHHWE O pa3BepTKE LWIMHAPA M KOHYCa, IUIOMIAJH IOBEPXHOCTU
IWJIMHPA U KOHYCa, YMETh PUMEHSTD UX IPH PELICHUH 337a4;

UMETb MPECTABICHHUE O TUIOIAAH c(epbl U yMETh MPUMEHSTH €T0 MPH PELICHUHU 33/1a4;
YMETh pelIaTh 337a4i Ha KOMOMHAIIMKA MHOTOIPAaHHUKOB U TE€J BpaIllCHHS;

UMEThb MpPEJCTaBICHHE O NOJOOMM B MPOCTPAHCTBE M YMETh peIIaTh 3a7ayd Ha
OTHOIIEHHE 00BEMOB H IUIOMIAJICH MOBEPXHOCTEN MOAOOHBIX UTYP.

Bbmycmmk ROJIyuum 603.MONCHOCIMb HAYUUMbCA .

MPUMEHSTH [P PEIICHUH 3a7a4 (HOpPMYITy pacCTOSTHUS OT TOYKHU J0 IUIOCKOCTH;

BJIQJIETh PA3HBIMHM CIOCOOAMHU 33JaHUS YPABHEHUSIPSIMONW U YMETh MPUMEHSATHh UX MPU
pEeIlIeHUH 3a/a4;

HAXOJIUTh PACCTOSIHHUE MEXY CKPEIIUBAIOUIUMUCA MPSMBIMHU, 33aJlaHHBIMU B CHUCTEME
KOOpJIHAT;

MPUMEHSATh MPU PELICHUU 3a7a4 M J0KA3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METO]
KOOP/IMHAT;

MMETh TMPEJCTaBJICHUE O JBIDKCHHSIX B TMPOCTPAHCTBE: MapajUieIbHOM TIEpPEeHOCe,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, ULEHTPAIbHOW CHUMMETPUH, IOBOPOTE
OTHOCHUTEIIbHO TMPSIMON, BUHTOBOW CHUMMETPHUHM, YMETh NPUMEHSTh HUX MPU PEHICHUU
3a/1ay;

UMETh TPECTABICHUS O MTPEOOPa30BAHUU TOI0OUS, TOMOTETUH U YMETh MPUMEHSTh UX
MIPU PEILICHUH 3a/1a4;

UMETh MPEJCTaBICHUE O HUIMHIPUYECKUX U KOHMUECKUX CEUCHUSX;

UMETh MpEACTaBICHUE O Kacarommxcsa chepax U KOMOMHALIMU TENl BpAllleHUS U YMETb
MPUMEHSTh UX MPU PEUICHUH 3a/1a4;

HaxoJuTh OOBEM NapajUielenunesa U TEeTpadapa, 3aJaHHBIX KOOPAHMHATAMH CBOMX
BEpIINH;

UMETh TMpeJcTaBiIeHne 00 akcuoMax oObeMa, MPUMEHATh (GOPMYIbl 00HEMOB
MPSIMOYTOJIBHOTO TapajuieNienuIiesia, Ipu3Mbl U MHUPAMUJIBI, TE€Tpajdapa NPH pElIeHUU
3a/1a4;

MIPUMEHSATH TEOPEMBbI 00 OTHOIICHUSIX 00BEMOB MPU PEIICHHUH 3a7a4;

NPUMEHSTh HWHTErpajl JUlsl BBIYKUCICHHS OOBEMOB W TOBEPXHOCTEH TeN BpalleHHs,
BBIUMCJICHMS IJIOIAAH cheprudeckoro mosica 1 00beMa IapoBOro Closi;

YMETh MPUMEHATH POPMYIIBI 00HEMOB MPHU PEIICHUU 33134,

YMETh PeIIaTh 3a7a4u Ha MJIOCKOCTH METOJIAMU CTEPEOMETPHUH.

Hcnonv3oeamsv npuodopemennvie 3HAHUA U YMEHUA 6 HPAKMUYECKOU OesAmenbHOCmU U
NOBCEOHEBH O JHCUZHU 0215

ONMCAHUS PeasbHBIX CUTYallNil Ha S3bIKE TEOMETPHH;
pellleHnss MPaKTHYECKUX 3a/lay, CBA3aHHBIX C HaXOXKJIEHHEM I€OMETPUYECKHX BEIUYUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA);
MOCTPOCHUNA TE€OMETPUYECKMMHM HWHCTPYMEHTaMU (JIMHEWKa, YrojdbHHUK, LHPKYIb,
TPaHCIIOPTHP);
COCTaBJIEHUSI C HCIOJb30BAHUEM CBOWCTB TI€OMETPUYECKHX (UTYp MaTeMaTHUeCKUX
MoJeIeN JUId peleHus 3ajad IMpPaKTUYECKOro XapakTepa M 3aJad M3 CMEXHBIX
JTUCIUIUINH, UCCIIEA0BAaHUS MTOJIyYEHHBIX MOJIeTIe U HHTEPIIPETalluy Pe3yJIbTaTa.
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Coaep:xkanue yueOHOro npeamera

10 kaacce

Moayab «AJredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)»
(102 yaca)

IMoBTOpeHue MaTepuasa 7-9 kiaccos (3 yaca)

I'aasa 1.IToBTOopenue u pacmupenne ceeaennii o pynxuu (11 yacos)

Haubonpiiee n HammeHbliee 3HaueHHs (QyHKUIUU. YETHBIE M HEYETHBIC ()YHKIIHH.
[Toctpoenne rpadukoB (YHKIUH C MOMOIIBIO T'€OMETPUYECKHX INpeoOpasoBanuid. OOparHas
¢GyHk1ms. PaBHOCKIIBHBIC YpaBHEHHUS M HEPABEHCTBA. MeTO/ HHTEPBAJIOB.

I'naBa 2.Ctenennas pynknus (17 yacos)

CrenenHass (QyHKIUS C HaTypajbHbIM IoKa3aTeneM. CremeHHas (QyHKIUS C LEIbIM
noxaszareneM. OnpeseneHne KOpHs n — o crenenn. ®ynknusy = Vx. CBoiicTBa KOpHS 71 — Oif
creneHu. OnpezeneHue U CBOWCTBA CTENEHU ¢ pallMOHAIbHBIM MoKa3aTteseM. MppannoHanbHble
ypaBHEHHs. MeToJ pPaBHOCHIBHBIX MpPeoOpa3soBaHUM Ui peIIeHHs HUpPPalMOHAIBHBIX
ypaBHeHM. MppaninoHanbHble HEPABEHCTBA.

I'nasa 3: Tpuronomerpuueckue GyHkiuu (27 4acos).

Pamunannas mepa yria. Tpuronomerpudeckne (GyHKIIUU YHUCIOBOTO apryMeHTa. 3HAKU
3HAYEHUI TpUTrOHOMETpUUYeCKUX (QyHKUMA. YETHOCTP M HEYETHOCTH TPUTOHOMETPUUYECKUX
byukuuii. Ilepuonnueckue ¢ynkuuu. CsolictBa U rpaduku (QyHKUHMA y =Sin X,y = COSX.
CpotictBa wu  rtpaduku  GyHKIUHA Y = tgX, y = ctgX. OCHOBHBIE ~ COOTHOIICHHUS  MEXIY

TPUTOHOMETPHUYECKUMH (DYHKIMSIMH OJHOTO W TOTO K€ aprymeHTa. DOpMynbl CIIOKEHHS.
®opmynbel npuBeneHus. dopMynbl JBOWHOTO M MOJOBHHHOTO yrioB. CymMma M pa3HOCTh
CHUHYCOB (KocwHYycOB). DopMmynbsl mpeoOpa3oBaHUs MPOU3BEACHUS TPUTOHOMETPUIECKHX
byHKIHHI B cymMMYy.

I'naBa 4: TpuroHomeTrpuyeckue ypaBHeHusi  HepaBeHcTBa(15 yacos).

VYpaBHenue C0SX=b. VpaBuenue Sinx=b. VYpasuenwstg x=bucty x=b. dynxummn
y=arccosx, y=arcsin x, y=arctg x u y=arcctg x. TpuroHomeTprueckue ypaBHEHHUs, CBOASIIAECCS
K aireOpandeckuM. PerieHne TpPUTOHOMETPUYECKUX YpaBHEHHI METOJOM pa3joKEHUs Ha
MHOKUTENN. Penenne mpocTeNmux TPUroHOMETPUIECKUX HEPABEHCTB.

I'naBa 5: IlpousBoaHas u eé npumeHeHne (264acos).

[IpencraBnenue o mpenene GyHKIUU B TOUKE M O HEMPEPHIBHOCTU (PYHKLIMU B TOUKE.
3amaya 0 MTHOBEHHOH CKOPOCTH M KacaTeldbHOM K rpadguky ¢yHkuuu. IToHsATHE MPOU3BOAHOM,
IIpaBuna BBIYMCIIEHHWS NPOU3BOAHBIX. YpaBHEHHE KacaTenbHOW. I[Ipu3Haku Bo3pacTaHus u
yObiBaHus GyHKUMU. Touku dkcTpemyma ¢(yHkiuu. IlpuMeHeHHe NPOU3BOAHON IpH
HaXOXJIEHWHU HauOoNblIero M HauMeHbllero 3HaueHui ¢GyHkuuu. IlocTpoeHue rpadukos

(byHKIUH.
IMoBTOpenue (3uaca)

VYopakHeHust A TOBTOPEHUS Kypca ainreOpbl U Hayall MaTeMaTudeckoro ananuza 10
KJiacca.
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10 knace
Monyan «I'eomeTpus» (68 yacon)

I'naBa 1. BBenenue B crepeomerpuio(8uacos)

OCHOBHBIC TOHSTHSI CTEPEOMETPUU. AKCHOMBI cTepeomerpuu. CIEACTBUS U3 aKCHOM
crepeomerpun. IIpoctpaHcTBeHHble GHUrypbl. HavansHble MpeACTaBICHHS O MHOTOTPaHHHKAX.
MeTto ceueHuN.

I'aaBa2. Ilapa/uieJibHOCTH B pocTpancTie (15 yacoB)
B3anMHOe pacnonokeHue IByX IpsMbIX B IpocTpaHcTse. [lapamuienbHOCTh IPAMON U
wiockocTr. [lapamtensHocTs miockocteid. [IpeoGpasoBanus GUryp B MpOCTPaHCTBE.
[MapamiensHoe mpoekTrupoBanue. CIPOEKTHPYEM Ha IJIOCKOCTb.

I'aasa 3. [lepneHAUKYJISAPHOCTH B pocTpaHcTBe (26 yacoB)
Yron Mexay mnOpsMbIMH B MNpocTpaHcTBe. llepneHAMKYISpHOCTh NPSMOM U IJIOCKOCTH.
Ilepnenaukynsip u HakiaoHHas. Teopema O TpPEX NMEPHNEHAUKYISIPAx. YTOJI MEXAY HPSIMOU U
IUIOCKOCTBIO. JIBYyrpaHHbIM yros. Yroa Mexay IUIOCKOCTAMM. Ilnomans oproroHanbHOU
MIPOEKIIMY MHOTOYTOJIbHUKA. «CTEPEOMETPUUYECKOE» PACIIONOKEHUE JBYX MPAMBIX.

I'naBa 4. Muororpannuku (15 1yacoB)
IIpusma. [Tapannenenunen. Ilupamuna. ¥Yceuénnas nupamuaa. [lnatonoBel Tena.
I'eomeTpuueckoe telo.

Hrorosoe noBropenne kypca reomerpuu 10 knacca (4 yaca)
AKCUOMBI CTEPEOMETPUU U UX cheAcTBUA. llapainenbHOCTh MPSMBIX U IJIOCKOCTEM.
[lepneHAUKYISIPHOCTD MPSMBIX U IIOCKOCTEH. MHOrorpanuuku. [lnomann 00KoBBIX
MOBEPXHOCTEN NIPU3MBI U TUPAMUJIBI.

11 kaace

Monyab «AJiredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIHN32)
(136 yacoB)

IToBTOpenune matepuana 10 kiaacca (3 yaca)

I'naBa 1: Iloka3aTenbHas U jJorapupmuyeckas pynkuuu (28 yacos)
CreneHp ¢ TIPOM3BOJILHBIM JICHCTBUTEIBHBIM TOKa3areneM. [lokasarenpHas (QyHKIHS.
[Toka3zarenbHble ypaBHeHUs. I[lokazarenbHble HepaBeHCTBa. Jlorapugm u ero CBOHCTBa.
Jlorapudmuueckas QyHkius u ee cpoictna. Jlorapupmuueckue ypaBuenus. Jlorapupmuueckue
HepaBeHCTBa. [Ipon3BoHbIE MTOKA3aTENbHON U Iorapu(pMUIecKoi QyHKIHIA.

I'naBa 2: UnTerpau u ero npumMeHenue (11 gacos).
[TepBooOpaznas. [IpaBuna HaxoxaeHus: epBooOpazHoi. [lmomane KPUBOJIUHEHMHON TpameIuy.
Onpenenéuuplil uaTErpai. Berancnenue o6beMoB Tell.

I'aaBa 3: DaemenTnl kKomOnHaTopuku. bunom Herorona (12 yacos).
Meron maremartnueckoir nHayknuu. [lepectanoBku. Pasmemnenus. Covyeranusi (KOMOMHAIINM).
bunom HeroTona.
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I'aaBa 4: DiaemMeHThI TEOpHHU BeposiTHocTel (13 yacoB)
Onepanu  Haj COOBITHSIMH. 3aBHCHMBIE W He3aBUCHMBIE coObiTHi. Cxema bepuymm.
Cnyyaiinbple BETMUMHBI U UX XapaKTEPUCTHKH

IMoBTOpenue (354acoB)

11 kaacc
Moayab «I'eomeTpus» (684uacos)

I'naBal. KoopauHaTel 1 BeKTOPHI B mpocTpancTBe (16 yacos)
JlexapToBbl KOOpPAMHATHI B MpocTpaHcTBe. BekTopsl B npoctpaHcTBe. CllokKEeHHE U BHIYMTAHUE
BEKTOPOB. YMHOKE€HUE BeKTOpa Ha uucio. ['omorerus. CkansipHOE IPOU3BEJIECHUE BEKTOPOB.
['eomeTpryeckoe MECTO TOUEK MPOCTPAHCTBA. Y paBHEHHE MIIOCKOCTU. YeThIpEXMepHbIi KYO.

I'aaBa2. Teaa spamenust (29 yacoB)
[Munmunanap. KomOunanuu nunusaapa u npusMsl. Konyc. ¥Yceu€nnbiit konyc. KomOunanmm konyca
u mupamusl. Chepa u map. YpaBuenue chepsl. B3aumHoe pacmnonoxeHue cepbl U MIOCKOCTH.
MHOrorpaHHUKH, BIMCaHHbIE B cdepy. MHOTOrpaHHHMKH, OIMCAHHBIE OKOJO CQephl.
KomOunammu nununapa u chepsl, KoHyca U cepsl.

I'naBa3. O0bémbl Tea. [nomans chepol (17 yacos)
O0béM Tena. @opMyJIbl 17151 BBIUMCIEHUS 00bEMa MTPU3Mbl. DOPMYJIBI JIJ1s1 BEIYUCIEHHS 00bEMOB
nupamuibl 1 yceu€HHoll nupamuiel. O6bEMBI Ten BpameHus. [Inomans cheprl. OnpeneneHue
MWuUHKOBCKOTO.

Hrorosoe noBropenne kypca reomerpuu 10-11 kiaccos (6 yacos)
AKCHOMBI CTEPEOMETPUHU U UX ciaencTBhd. [lapamienbHOCTh MPAMBIX, IPAMOU U INIOCKOCTH.
CkpeuuBatoiuecs npsmele. [lapaminensHocTs miuockoctel. [leprnenauKynspHOCTb TPSIMON U
IUIOCKOCTH. Teopema 0 TpEX MEpIEeHAUKYIApax. YT0JI MEXAY NPSMOM U INIOCKOCTHIO.
JIByrpanHsbli yrou. [lepneHauKyIsspHOCTb INIOCKOCTEN. MHOTrOrpaHHHUKY: TapaJlJIeIenunes,
pu3Ma, IMpaMuaa, IUIOIAAU UX OBEpXHOCTeH. LIMInHAp, KOHYC U 1map, MIOMaau uxX
noBepxHocTed. O0bEMBI Ten. BekTopsl B ipocTpancTBe. JlelicTBus Haa BekTopamu. CKaiaspHoe
IIPOU3BENIEHNE BEKTOPOB. II0BTOpEHNE TEOPUH U pELLIEHUE 3a7a4d 110 BCEMY KypCy F€OMETPHUH.

TemaTn4eckoe MIIAHUPOBAHUE

10 kmacce
Moayab «AJdredpa u HaYaJIa MATEMATHYECKOT0 aHAJIN32)

Ne Tema pasjaeia, ypoka Koa-go wacon
yYpPOKa

IMOBTOPEHHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanueckue 1poou 1
2 YnpoieHue BbIpaXeHUH, coJiepKaluxX KBapaTHbIe KOPHH 1
3 Pemenne ypaBHeHuil. Penenue HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHUE 11
CBEJIEHWH O ®YHKIIUH
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4 HawnGospiiee 1 HanMeHbIIee 3HaYCHUS PYHKITUN 1
3) YétHble 1 HeUETHBIC PYHKLIUU 1
6 [Toctpoenue rpagukoB GyHKIMIHA C TOMOLIbIO T€OMETPUUYECKUX 1
npeoOpa3oBaHUi
7 Cmapmogulii KOHmMpPOJib 1
8 Ob6parHas pyHKIUS 1
9 I'paduk oOpatHON GHyHKIIMH 1
10 PaBHOCHIIbHBIC YpPaBHEHUS 1
11 PaBHOCWIJIbHBIE HEPAaBEHCTBA 1
12 Meroa HHTEpBAJIOB 1
13 3akperuieHue MeTo1a UHTEPBAJIOB 1
14 Koumponvnas paboma Nol 1
I'naBa 2: CTEIIEHHAS ®YHKLIUSA 17
15 CrenenHast GyHKIUS C HATYpaJbHBIM ITOKA3aTEIEM 1
16 Crenennasi QyHKIUS C 1I€JIbIM MOKa3aTeIeM 1
17 Onpenenenue KOpHs N-il creneHu 1
18 Oyuxipn Y Vx , UX CBOMCTBa M rpauku !
19 CBoIiCTBa KOPHS 7 — Ol CTENICHU 1
20 [IpumMeHeHMe CBOWCTB KOPHS 1 — OP'IUCTCHGHI/I IpU YIPOIIEHUU 1
BBIpOKEHU I
21 3aKpenieHre CBOMCTB KOPHS # — OM CTENIEHU 1
22 Konmponvnas paboma Ne? 1
23 Omnpenernenue 1 CBOICTBA CTENEHH € 1
paMOHATILHBIM ITOKA3aTeNIeM
24 YpouieHue BeIpaKeHUH, 1
COJZIEpIKAINX CTEIIEHb C PAlMOHAIBHBIM MTOKa3aTeJIeM
25 WppanmoHaibHbIe YpaBHEHUS 1
26 Penenne nppalnroHaJIbHBIX ypaBHEHUN 1
27 MeTto1 paBHOCHIIBHBIX MPEOOpa30oBaHUi AL peIIeHHA 1
UppalMOHAJIbHBIX YpaBHEHUH
28 Pemenne ynpaxaeHui 1
29 HppanmonanbHble HEpaBEHCTBA 1
30 Penrenne nppanmoHaIbHBIX HEPABEHCTB 1
31 Konmponvnaa paboma Ne3 1
I'nasa 3: TPUTOHOMETPUYECKHUE ®YHKIINHU 27
32 Pagmannas mepa yria 1
33 EnnHast OKpyXKHOCTh Ha KOOPAMHATHOM MJIOCKOCTH 1
34 OrnpesiesieHne CUHyca, KOCHHYCa, TAHT€HCA U KOTaHTeHCa 1
35 3akperuieHue onpeaeIeHn CHHyca, KOCUHYCa, 1
TaHTEHCA U KOTaHTEeHCa
36 3HaKM 3HaYCHUH TPUTOHOMETPUUECKUX (DYHKITHIA 1
37 YETHOCTh M HEUETHOCTh TPUTOHOMETPHUECKUX (DYHKIIUH 1
38 [lepnonmueckne GyHKIINU 1
39 CoiicTBa 1 rpaduk QyHKIHH Y = SINX 1
40 CaoiicTBa 1 rpaguk GyHKIIUHU Y = COSX 1
41 CoiicTBa u rpaduk QyHKIMM y = tg X 1
42 CaoiicTBa U rpaguk QyHKIIUH Y = ctg X 1
43 Konmponsnas paboma Nod 1
44 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 1
45 Tpuronomerpruyeckue QyHKIIMU YTIOBOTO apryMeHTa 1
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46 CuHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apTyMEHTOB 1
47 TaHreHc CyMMBI M pa3HOCTH ApIyMEHTOB 1
48 YrporieHne TpPUroHOMETPUYECKUX BBIPQKEHHH C UCTIONb30BaHueM | 1
(hopMyIT CITOKEHUS
49 DopMyIbl TPUBEICHUS 1
50 3akperuienue Gopmys NpuBeACHUS 1
51 dopMyIIbl ABOMHOTO yIiia 1
52 DopMyIbl TOHWKEHUS CTENIEHU 1
53 VYnpoieHue TpUroHOMETPUYECKUX BBIPAKEHH € HCTIONIb30BaHeM | 1
(GopMys1 TBOWHOTO YIila U IIOHWKESHUS CTEIIEHH
54 [TpeoOpa3oBaHue CyMM TPUTOHOMETPUUYECKUX (YHKIUHN B 1
POU3BEJICHUS
55 3akperieHue npeoOpa3oBaHMiA 1
CYMM TPUTOHOMETPHYECKUX (DYHKIMIT B IPOU3BEICHUS
56 [IpeoOpa3oBanue NPoU3BEICHUI TPUTOHOMETPUUYECKUX (DYHKIUN B 1
CyMMY
57 3akperieHue npeoOpa3zoBaHUi POU3BEACHUN TpUrOHOMETpUUecKux | 1
byHKIMI B cymmy
58 Konumponvnas paboma No5 1
I'naBa 4: TPUTOHOMETPUYECKUE YPABHEHUS 1 15
HEPABEHCTBA
59 VYpaBHeHue cosX = b 1
60 Permenne ypaBHeHui COSX = b 1
61 VYpaBHeHue sinX = b 1
62 Permienne ypaBHeHui SinxX = b 1
63 VYpaBHenus tgX =bu ctgx = b 1
64 DyHKIMH Y = arccosx, y = arcsinx, y = arctgx u y = arcctgx 1
65 3akpenuieHre 00paTHBIX TPUTOHOMETPHUECKUX (DYHKIMH 1
66 TpuroHoMmeTpuveckne ypaBHEHHUs!, CBOASIINeECS K anreOpandeckum | 1
67 OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 1
68 Pemnienne oJHOPOAHBIX TPUTOHOMETPUIECKUX YPaBHEHHI 1
69 JIBa OCHOBHBIX METOJIa peIlIeH!s] TPUTOHOMETPHUYECKUX ypaBHeHU | 1
Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1
70 METOJI0M BBEJICHUS HOBOW EPEMEHHON
U METOJIOM Pa3JIoKEeHUs] HA MHOXKHTEIH
71 Pemenne npocTelmmx TPUrOHOMETPUYECKUX HEPABEHCTB 1
72 3aKkperuieHue peleHusi TPUrOHOMETPHUUECKUX HEpPaBeHCTB 1
73 Konmponvnas paboma N6 1
Ia1asa 5: TPOU3BOJAHAS U EE MIPUMEHEHUE 26
74 ITpencraBnenue o npeaene GyHKIMU B TOUKE 1
75 IIpencraBieHne o HEMPEPHIBHOCTH (PYHKIIMH B TOUKE 1
76 3aauu 0 MTHOBEHHOM CKOPOCTH M KacaTelbHOM K rpaduky pynkium | 1
77 Omnpezenenne MpoON3BOTHOM 1
78 ®opmynsl quddepeHIMpOBaHUS 1
79 Brruunciienue mponu3BOAHBIX C TOMOIIBIO (hopMy 1
Qg epeHIMpoBaHUs
80 [TpaBuna nuddepeHmpoBanus 1
81 JuddepenumpoBanue caoxKHONH GYHKINUU 1
82 Pemenue ynpaxHeHuit 1
83 YpaBHeHHe KacaTeIbHOU K TpaQuKy GyHKINN 1
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84 CocraBneHre ypaBHEHUS KacaTelIbHOU K rpaduKy QyHKIIHH 1
85 3akperuieHne ypaBHEHHsI KacaTelbHON K rpaduKy QyHKIUU 1
86 Koumponvnan paboma Nol 1
87 [TpuMeHeHre NPOU3BOIHOM JUIS UCCIIEAOBAHMS (DYHKITNH 1
88 HccnenoBanue GyHKIIMM HA MOHOTOHHOCTD 1
89 Touku sKcTpeMyma GyHKIMU 1
90 Touku SKCTpeMyMa U UX HAXOXKIACHUE 1
91 WccnenoBanue GyHKINA Ha SKCTPEMYMBI 1
92 Haxoxnenue HanOOJIBIIEro ¥ HAUMEHBIIIET0 3HAYEHU I 1
HenpepbrIBHON (DYHKIIMH HA TPOMEKYTKE
93 [IpakTuKyM Ha HaXOXAECHHE HAauOOJIBIIErO U HAUMEHBILETO 1
3HaYEHUI HEeNPEPHIBHON (PYHKIIMK HA MPOMEKYTKE
94 Pemrenue 3aga4 Ha HaX0XKACHHUE Ha;I/I6OJIBH_II/IX 1 HaUMEHBIIINX 1
3HAYEHUI
95 [Toctpoenne rpadukoB GyHKIHIHA 1
96 VccnenoBanne (yHKIMH U TOCTpoeHUE rpaduka QyHKIUN 1
97 Cas3p Mex 1y rpa@uroM QyHKIHNU U TpahUKOM MPOU3BOTHON 1
JTaHHOHN (pyHKIMH
98 [TpumeHeHne BTOpOil MpoU3BOAHON MpU MCCIEAOBaHUN QYHKITUN 1
99 Konmponvnas paboma Ne8 1
INIOBTOPEHHUE 3
100 [ToBTOpEeHME yueOHOro Marepuasa o TeMe: 1
«[IpeobOpazoBaHe TPUTOHOMETPHUYECKHUX BBIPAKCHHI
101 IloBTOpeHue yueOHoro marepuaia no reme: «llpousBoanas» 1
102 3aKIIIOYUTEIBHBIA YPOK 1
10 kaacc
Moayab «I'eomerpus»
No KoJj-Bo yacosB
Tema paspaeia, ypoka
YPOKa
I'nasa 1: BBEJAIEHUE B CTEPEOMETPHUIO 8
1 OCHOBHbIE MTOHATHS CTEPEOMETPHH 1
2 AKCHOMBI CTEPEOMETPHUH 1
3 CrnencTBus U3 aKCHOM CTEPEOMETPUH 1
4 IIpuMeHeHne akCHOM CTEPEOMETPHUM U UX CIICACTBUN 1
5 [IpocTpaHcTBEHHBIE HUTYPHI 1
3] Hauanbnbie npeacTaBieHusi 0 MHOTOIpaHHUKAX 1
7 Merox ceueHuit 1
8 Konmponsnaa paboma Nel 1
I'nasa 2:IIAPAJUIEJIBHOCTB B ITPOCTPAHCTBE 15
9 ITapajutenpHbIe NpsIMBIE B IPOCTPAHCTBE 1
10 CkpenBarouecst npsiMble B IPOCTPAHCTBE 1
11 B3anMHOe pacnionokeHue 1ByX NpsIMbIX B TPOCTPAHCTBE 1
12 ITapamienbHOCTh NPSIMON U TNIOCKOCTH 1
13 [Ipu3Haky napajieIbHOCTH NPSIMON U IIJIOCKOCTH 1
14 Pemenue 3amaud o reme: «llapamienbHOCTh IPSMOM M TUIOCKOCTH» | 1
15 Penenne ynpaxHeHui 1
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[TapannenbHbIE IIIOCKOCTH

16

17 IIpu3Hak napaysIeNnbHOCTH JBYX INIOCKOCTEN 1
18 CBoiicTBa MapaJICIbHBIX TIOCKOCTEH 1
19 [IpeobOpazoBanue GuUryp B mpoCTpaHCTBE 1
20 Bupl npeoOpazoBaHmii B IPOCTPAHCTBE 1
21 [TapayeapHOE MPOEKTUPOBAHUE 1
22 CBoiicTBa MapajIeIbHOTO MPOSKTUPOBAHUS 1
23 Konumponvnas paboma No2 1

I'aasa 3:MIEPHEHAUMKYJIAAPHOCTD B IPOCTPAHCTBE | 26
24 YroJ1 MeX1y NPSIMBIMU B IIPOCTPAHCTBE 1
25 [lepnenuKynsIpHBIC IPSMBIE B IPOCTPAHCTBE 1
26 ITeprieHIUKYJIIpHOCTD NPSIMON U INIOCKOCTH 1
27 ITpu3HaK neprneHaAuKyIIpHOCTH NPSIMOM U INIOCKOCTH 1
28 Pewmenne 3amau no reme: «lleprneHIUKyIIpHOCTD NPAMOU U 1
IJIOCKOCTH
29 IlepnieHIuKysIp M HAKJIIOHHAS 1
30 PaccTostHre OT TOYKH JI0 MIIOCKOCTH 1
31 PaccrosiHue OT psIMOiA 10 mapajuIeIbHOU IJTIOCKOCTH 1
32 Paccrosiaue Mexy IByMs apajuieIbHBIMUA TUIOCKOCTH 1
33 Teopema o TpEx nmepneHAUKYIIpax 1
34 Teopema o Tpex neprneHAnKyIIpax 1
35 Pemenue 3anau no teme: «Teopema o TpEX NepreHIUKYIAPAX» 1
36 Pemenue ynpaxueHui 1
37 Konmponvunan paboma Ne3 1
38 Yros Mexay npsMoi U IIOCKOCThIO 1
39 Pemenue 3a1a4 mo teme: «YroJ MEXKAY NPSIMON M TITIOCKOCTBIOY 1
40 Penenne ynpaxHeHui 1
41 JIByrpaHHbIi yroiu 1
42 3aKkpernieHue MOHATHUS IBYTPAHHOIO yria 1
43 VYron Mexay IIOCKOCTSIMU 1
44 Pemenne 3anad no reme: «/[ByrpaHssiii yrom» 1
45 IlepnieHIMKyJISIpHBIE MIIOCKOCTH 1
46 [Ipu3HaK nepneHauKyJIIpHOCTH IIIIOCKOCTEN 1
47 CBolicTBa NEPIEHIUKYIISIPHOCTHU IUNIOCKOCTEN 1
48 I1nomans OpTOroHaJIbHON NPOEKIIMH MHOTOYTOJIbHUKA 1
49 Konumponvnas paboma Nod 1
I'nasa 4:MHOI'OT'PAHHUKH 15

50 [ToHsATHE MHOTOTpAaHHUKA 1
51 ITpusma 1
52 [Tnomanp 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenue 3amau no reme: «llpuzmay 1
54 [IpssMOyTONBHBIN MapajuIeIenuIe] 1
55 CBoiicTBa AMaroHasei mapauienenumne/ia 1
56 Teopema [Iudaropa B npoctpancTse 1
57 [Tupamuna 1
58 [TpaBuibHas nupamuia 1
59 [Tnoniaas 60K0BOM MOBEPXHOCTH MPABUILHOM MUPAMMU/IBI 1
60 Pemenue 3amau no reme: «llupamuga» 1
61 Pemenue 3amau no reme: «Ilupamuga» 1
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62 Ycedyennas nupamuaa 1
63 [Tnomanps 60KOBOM MOBEPXHOCTH MPABMIILHOM YCEUeHHOM nupamMus | 1
64 Konumponvnas paboma NoS5 1
HUTOI'OBOE IIOBTOPEHUE 4
KYPCATEOMETPHMU 10 KIIACCA
65 [ToBTOpeHMe 1 cucremMaru3anus ydeOHOro MaTepuaa 1o TeMe: 1
«[lapamienbHOCTh NPSIMBIX U MJIOCKOCTEN»
66 [ToBTOpEeHHe U cucTemMaTu3alus yaueOHOro MaTepuaa 1no Teme: 1
«IleprneHAMKYISIPHOCTD NPSIMBIX U INIOCKOCTEM»
67 IToBTOpeHue u cucremaruszanus y4eOHOro MaTepuaa 1o Teme: 1
«[1nomaas MOBEPXHOCTH MHOTOTPAHHUKOBY
68 O6o0maromuil ypok 1
11 kace
Moayab «AJredpa 1 Hayajla MATEMATHYECKOI0 AHAJIM32)»
Ne Tema pasjaeia, ypoka Koa-so wacon
ypoka
INOBTOPEHUE MATEPHAJIA 10 KTIACCA 3
1 IToBTOpenue yuebHoro marepuana no teme: «Kopens n-oit crenenny | 1
2 [loBTOpeHMNe yueOHOro Marepuaia no teme: « TpuroHoMeTpusi» 1
3 IToBTOpenue yuebHoro marepuaia no teme: «lIpousBogHas» 1
I'aaBa 1: IOKA3SATEJIBHASA U JIOTAPUOMUYECKASA 28
OYHKIIMHN
4 [lonaTne mokazarenpHONW QYyHKINN 1
3) CpoiicTBa u rpaduk nmoxkazaTeabHONH QYHKINN 1
6 Pemenne ynpaxxnenue 1
7 Cmapmoewlii KOHmMpPOJlb 1
8 IToHsATHE MOKA3aTENILHOTO YpaBHEHHUS 1
9 Buibl noKa3aTenbHbIX YpaBHEHUN 1
10 Penienne nokazareabHbIX YPAaBHEHHUM 1
11 IToHsiTHE NTOKA3aTEIBLHOIO HEPABEHCTBA 1
12 Bu bl noka3aTenbHbIX HEPABEHCTB 1
13 Pemienne mokasareiabHbIX HEPABEHCTB 1
14 Konmponvnas paboma Nl 1
15 ITonsrtue norapugpma 1
16 OcHOBHOE JIOTapU(PMUIECKOE TOKIECTBO 1
17 OcHoBHbI€ JIorapudmMuyeckne hopmMysbl 1
18 Pemenne ynpaxHeHuit 1
19 ®ynxkiusa y = 109, X, eé cBolicTBa u rpaduk 1
20 [TocTpoenne rpadgukoB JorapudMIUUecKux QyHKIHNA 1
21 I'paduueckoe penieHue JorapupMuyeckix ypaBHeHUH 1
22 ITonsaTue norapu(pMU4ecKOro ypaBHEHHsI 1
23 Bunel norapudmuueckux ypaBHeHHM 1
24 Penienue norapuMu4eckux ypaBHEHHH 1
25 [TonsiTre norapu@mMuueckoro HepaBeHCTBA 1
26 Busl torapudMudeckux HepaBeHCTB 1
27 Pemenne norapudmuyueckux HepaBeHCTB 1
28 Yucio e. DyHkuus y=e", ee CBOicTBa, rpaduk, quddepennnposanne | 1
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Harypanbnbie norapudmel. 1
29 N
Oynkuus Y=In x, ee cBolicTBa, rpaduk, nupdepeHupoBaHmue
30 Pemenue ynpaxHeHmit 1
31 Konmponvnas paboma Ne? 1
I'naa 2: UHTEI'PAJI U ET'O IPUMEHEHHUE 11
32 Onpenenenre nepBoodpazHOi 1
33 Pemenue ynpaxHeHmit 1
34 [TpaBuna HaXOXKACHUS IEPBOOOPA3ZHBIX 1
35 HeonpeneneHHplit HHTErpa 1
36 Pemenue ynpaxHeHmit 1
37 3asaum, IPUBOASAIIME K IOHATHIO ONPEEICHHOIO UHTErpaja 1
38 [TonsTHE ONpEeIEHHOTO HHTErpaja 1
39 dopmyna HeroTona-JleiiOnuma 1
40 Brruncnenue miomaaei miockux Guryp 1
C ITOMOIIBIO OTPEJICIICHHOT0 HHTErpaja
41 Brraucienue 06EMOB Tel 1
42 Koumponvnas paboma No3 1
I'nasa 3: 9JIEMEHTbI KOMBUHATOPUKHU. BUHOM 12
HBIOTOHA
43 Meron MaTteMaTu4ecKOu MHAYKIIMU 1
44 Pemenne ynpaxHeHwuit 1
45 IlepecTtanoBku 1
46 Pasmenienus 1
47 @DopMyIIbl BEIYUCICHUS KOJTMYECTBA IEPECTAHOBOK M Pa3MEIICHUN 1
48 Coueranns (KOMOMHAIINN) 1
49 @dopmyria BEIYUCICHUS KOJTMYECTBA COYETAHUM 1
50 Pemenue ynpaxaeHui 1
51 ®opmyna OuHoma HeroToHa 1
52 Brrunciienne 6MHOMHAIBHBIX KO3 (UIIMEHTOB 1
53 CaolicTBO TpeyroapHuka [lackans 1
54 Konmponvnaa paboma Ned 1
Taasa 4: DJJEMEHTBI TEOPMH BEPOSITHOCTEMN 13
55 HecoBMecTHbIe cOOBITHS 1
56 JlonoaHeHne COOBITHS 1
57 Haxoxaenue BeposTHOCTEN 00bETUHEHMSI U TIEPECEUCHMUS IBYX 1
COOBITUI
58 YciioBHAst BEPOSTHOCTD 1
59 He3zaBucumeble coObITUS 1
60 3aBHCHUMBIE COOBITHS 1
61 Haxox/1eHre BepOsSTHOCTH IepecedyeHus] HE3aBUCUMBIX COOBITHI 1
62 Cxema beprymm 1
63 BeposTHOCTh KOJIMUECTBA YCIIEHIHBIX UCXO0JI0B B cxeMe bepHym 1
64 CrnyyaliHbple BETUYHHBI 1
65 Pacnipenenenrie BEpOATHOCTEN CIIy4allHON BEITMYHHBI 1
66 MaTemaTHuecKkoe 0KHIaHNe 1
67 Konmponvnaa paboma Ne5 1
IHOBTOPEHHUE 35
68 [ToBTOpEeHHe yueOHOro MaTepuasa mo TeMe: 1
«J1enuMOCTh HaTypaJIbHBIX YHCE»
69 [ToBTOpEeHue yueOHOro Marepuana no Teme: 1
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«[Ipu3HAKH TETUMOCTH 1

[ToBTOpeHue yueOHOro Marepuania mo Teme:

70
«PanmoHanbHble yucaay
71 [ToBTOpeHue yueOHOro Marepuania mo TemMe:
«JlelicTBUS HAJ pallMOHAJILHBIMU YHCIIAMU
72 [ToBTOpenue yuebHOro Marepuana no Teme: «MHOKECTBa»
73 IToBTOpeHue yueOHOro Marepuania no Teme:
«Onepanuy HaJl MHOKECTBAMMU»
74 IToBTOpeHue yueOHOro Marepuana no Teme:
«[IponoproHaNbHbIE BETHYUHBD)
75 [ToBTOpeHue yueOHOro Marepuana mo TemMe:
«IIponieHTHBIE pacyeThl»
76 [ToBTOpenue yueOHOro Marepuana mno Teme:
«DJIEMEHTBI CTATUCTUKU U TEOPHH BEPOSTHOCTEM
77 [ToBTOpeHue yueOHOro Marepuana mo Teme:
«PanmoHanbHble BEIPAKEHUS)
78 [ToBTOpEeHME yueOHOro Marepuaia o TeMe:
«PanmoHanbHble ypaBHEHUSD)
79 [ToBTOpEHME yueOHOro Marepuaia o TeMe:
«Cucremsbl aJIreOpanyeckiux ypaBHEHUN
80 [ToBTOpEHME yueOHOro Marepuaia o TeMe:
«YucnoBble HEPABEHCTBA U MX CBOMCTBA»
81 [ToBTOpEHME yueOHOro Marepuaa o TeMe:
«JIuHeliHble M KBaJIpaTUYHbIE HEPABEHCTBA
82 IToBTOpeHue yueOHOro Marepuania no Teme:
«MeToa UHTEPBAIIOB)
83 IToBTOpeHue yueOHOro Marepuania no Teme:
«CHCcTeMbl HEPaBEHCTB)»
84 IToBTOpeHue yuebHOro Marepuania no Teme:
«CTeneHu 1 KOpHU»
85 IToBTOpeHue yueOHOro Marepuania no Teme:
«ppanmoHaabHbIe YPABHEHUS
86 IToBTOpeHue yueOHOro Marepuania no Teme:
«ppanmoHaabHbIE HEPABEHCTBAY
87 IToBTOpeHue yuebHOro Marepuania no Teme:
«DYHKIMH U UX CBOKWCTBa»
88 IToBTOpeHue yueOHOro Marepuania no Teme:
«IIporpeccuny
89 [ToBTOpEeHME yueOHOro Marepuaa o TeMe:
«Tpuronomerpuyeckue QyHKIHI»
90 [ToBTOpEeHME yueOHOro MaTepuaa o TeMe:
«TpuUroHoMeTpuyecKre ypaBHEeHHs 1 HEpaBEHCTBAY
91 [ToBTOpeHne yueOHOro Marepuasa o TeMe:
«IToxazaTenbHast QyHKIHSI»
92 [ToBTOpeHne yueOHOro Marepuasa o TeMe:
«Pemenne nokas3arenbHbIX YpaBHEHU
93 [ToBTOpeHNe yueOHOro MaTepuasa o TeMe:
«PenieHne nokasarenbHbIX HEPABEHCTBY»
94 [ToBTOpEeHHe yueOHOro MaTepuaa o TemMe:
«Jlorapudmuueckast GyHKIUI»
95 [ToBTOpEeHNe yueOHOro MaTrepuaa no Teme:
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«Pemenne morapuMUUECKUX ypaBHEHUN)

96 [ToBTOpeHe yueOHOTO MaTepuraa o Teme: 1
«Penienune norapuMuYecKkux HEPaBEHCTBY
97_98 Hmozosaa konmponvnas paboma 2
(IIpomesricymounasn ammecmayus)
99 [ToBTOpeHue yueOHOTO MaTepuraa o Teme: 1
«IIpousBoaHas u €€ NpUMEHEHHE)
100 [ToBTOpeHue yueOHOTO MaTepuraa o Teme: 1
«HeonpeaeneHHbIN HHTETpa»
101 [ToBTOpeHNe yueOHOTO MaTepuraa o Teme:
«OnpeneneHHblid UHTerpa»
102 3aKITIOYUTEIBHBIN YPOK 1
11 kaace
Mopayasb «I'eomerpus»
JyV;-;OKa Tema pasjaeiia, ypoka Koa-so wacos
I'araa 1:KOOPAUHATBI U BEKTOPBI B TIPOCTPAHCTBE | 16
1 JlekapToBbI KOOPJMHATHI TOYKU B IPOCTPAHCTBE 1
2 [Ipocreiimne 3a1a4n B KOOpAMHATAX: PACCTOSIHUE MEXAY ABYMS 1
TOYKaMH U KOOPAMHATBI CEpeIMHbI OTPE3Ka
3 IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 1
4 Koopaunatel BekTopa 1
5 CrnoxeHue ¥ BblYUTaHHE BEKTOPOB 1
6 IIpoTHBONOJIOKHBIE BEKTOPBI 1
7 YMHOXEHHE BEKTOpa Ha YHCIIO 1
8 Tomoterus 1
9 CaoiicTBa rOMOTETHH 1
10 VY011 MEXy BEKTOpaMH 1
11 CkasisipHO€ MPOU3BEACHNUE BEKTOPOB 1
12 Brruncinenue yriioB Mexy NpsIMbIMH 1
13 I'eomeTpryeckoe MeCTO TOYEK MPOCTPAHCTBA 1
14 buccekTop AByrpaHHOro yria 1
15 YpaBHEHHE ITIOCKOCTH 1
16 Koumponsnaa paboma Nel 1
I'naBa 2:TEJIA BPAIIEHUSA 29

17 ITonsiTEe nMIMHIpa 1
18 [1omane NoBepXHOCTH HUITUHIPA 1
19 Pemenne 3amad no reme: «nmmHap» 1
20 [Ipu3ma, BnucanHasi B HUJIUHID 1
21 [Tpu3ma, onrMcanHast OKOJIO IMJIUHIPA 1
22 ITonsiTve KOHYyCa 1
23 ITnonianp NOBEPXHOCTH KOHYCA 1
24 Pemenue 3amay o reme: «Konycy» 1
25 Y ceu€HHBIN KOHYC 1
26 [Tnomanp 6OKOBOM MOBEPXHOCTH YCEUEHHOTO IIMITHHIPA 1
27 ITupamuia, BOMCaHHAs B KOHYC 1
28 [Tupamuia, onrMcanHas OKOJI0 KOHyca 1
29 KomOnHamm KoHyca 1 THpaMuJIbI 1
30 Konmponvunaa paboma Ne2 1
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31

Cdepa u map

1

32 YpaBHeHue chepol 1
33 B3anMHoe pac nosnoxxenue cepbl U MIOCKOCTH 1
34 KacarenpHast mimockocTs K chepe 1
35 Pemenue 3amau o reme: «Cdepa u map» 1
36 MHororpaHHMKH, BIUCAHHBIE B cepy 1
37 [Tpu3ma, BnucanHas B chepy 1
38 [Tupamua, BiucanHas B cepy 1
39 MHOrorpaHHHMKH, OTIMCAHHBIE OKOJIO C(hepbl 1
40 ITpusma, onmcanHas 0koj0 chepbl 1
a1 Pemenue 3agau no reme: «MHOrOrpaHHUKH, BOIMCAHHBIE U 1

OIHCaHHBIE OKOJIO chephI»
42 B3anmMHoe pacnosioxenue cepsl U IpsMoi 1
43 KomOuHnarmu mummHapa u cdepsl 1
44 Komb6unanmu konyca u cdepsl 1
45 Konmponvunan paboma Ne3 1
I'nmaBa 3:OBEMBbI TEJL. IIVIOIIAb COEPHI 17
46 O06BEéM Tena 1
47 O0BEM TPU3MBI 1
48 Pemenue 3amau o teme: «O0BEM MPU3MBI» 1
49 O06BEM nupamMuIpl 1
50 O0bEM yceueHHOW MUPaMHU/IbI 1
o1 Pemenue 3amau o teme: «O0BEM MPHU3MBD) 1
52 Pemenue 3amad o reme: «O0BEM MUPAMUIBI 1
53 Pemenue ynpaxueHui 1
54 Konmponvnaa paboma Ned 1
55 O6bEM KoHYCa 1
56 O0BEM yceueHHOTO KOHYyCa 1
57 O6BEM UIMHIpA 1
58 O06BEéM mapa 1
59 Pemenune 3anad no teme: «OO0BEMBI T€N BpalIEHUS 1
60 [Tnomans chepsr 1
61 Pemenue 3amgau o teme: «Ilnomanb chepb» 1
62 Konmponsnaa paboma Ne5 1
HUTOI'OBOE NOBTOPEHHUE 6
KYPCA TEOMETPHUU 10-11 KJIACCOB
63 [ToBTOpEHME U cucTeMaTu3alys yaeOHOTO MaTepraa 1o TemMe: 1
«BekTopsl B MpOCTpaHCTBE
64 [ToBTOpEHME U cucTeMaTH3alys y4eOHOTO MaTepuaa 1mo TeMe: 1
«[1nmomaas MOBEPXHOCTH UIUHAPA H KOHYCA»
65 [ToBTOpEHME U cUcTeMaTH3aIMs Y9eOHOTO MaTepraa 1mo TeMe: 1
«[Inmomans chepbi»
66 [ToBTOpEHME U cUcTeMaTH3aIMs Y9eOHOTO MaTepraa 1mo TeMe: 1
«O0BeM MUIMHIPA U KOHYCa»
67 [ToBTOpEeHME U cUCTeMaTHU3aIHsI YIeOHOTO MaTepuaa mo TeMe: 1
«O0beM mapay
68 O6006maronuit ypok 1
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