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IMosicuuTeILHAS 3aIMCKA
Pabouas nmporpamMma 1mo MmareMaruke pa3paboTaHa Ha OCHOBE:

— @epepanbHoro 3akoHa oT 29.12.2012 N 273-®3 "OO6 o6pa3oBanuu B Poccuiickoit
Oenepanun";

— @epepalbHOrO  TOCYAApCTBEHHOTO  CTaHIApTa  cpeAaHero  oOmiero  oOpa3oBaHMs,
YTBEPAKACHHOIO IpukazoM MunoopHayku Poccun ot 17 mas 2012 rona Ne 413;

— Ilpukaza MunucrepcTBa obpazoanus u Hayku PD ot 29 urons 2017 r. Ne 613 «O BHeceHHH
U3MEHEeHHH B (efepalbHBId rOCyIapCTBEHHBIH 00pa30BaTeIbHBIN CTAHIAPT CPEIHEro OOIIEero
00pa3zoBaHMsl, YTBEP)KIEHHBIN TpHKa3oM MHHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
Oepnepaunn ot 17 masg 2012 1. Ne 413x;

— ITocranoBnienus ['1aBHOTO rocy1apCcTBEHHOr0 caHuTapHoro Bpada Poccuiickoit denepanuu
or 29 nexabps 2010 r. N189 "O6 yrBepxknenun CanlluH 2.4.2.2821-10 "CanurtapHo-
SMUJEMUONIOTHYECKHEe  TpeOOBaHMS K  yCIOBHSIM W OpraHu3anud  OoOy4YeHHs B
00m1eo0pa3oBaTeNbHBIX YUPEKICHUAX "

— TpeOoBaHMii K pe3ynbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTenbHOIl MpOrpamMMbl OCHOBHOTO
obmero oopazoanuss MbBOY «bonbmexkunbdsunnackas COIL»

Monynb «Adreépa u Ha4aJja MaTeMaTH4YeCKOIro aHAJAM3a» pa3padoraH ¢ yuérom [IpumepHoit
IporpaMMbl CpeAHEro ooumiero o0pa3oBaHMs [0 MaTeMaTHKE U aBTOPCKOW IPOrpamMMbl:
Maremarnka: paboune nporpammsel: 5-11 kmacest/ A.I'. Mep3isik, B.B. [Tomorckuit, M.C. SAxup,
E.B. byuko. — 2-e uzn. nepepad. — M.: Benrtana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydeOHOro Marepuaisa He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJep’KaHue MpPeIMETHBIX TeM oO0pa3oBaTeNbHOrO CTaHaapTa: anredpa;
q)YHKIII/II/I, TPUTOHOMECTPHUA; Hadalla MATCMATHYCCKOI'0 aHaJIn3a; YpPaBHCHHUA W HCPABCHCTBA,
AJIEMEHTHl KOMOMHATOPHUKH, CTATUCTUKU U TEOPHH BEPOSITHOCTEH.

B ocHOBY mporpammbl MOJOXKEHa KOHLEMNIMA, MNpeaycMaTpuBaronias (HopMUpOBaHHE
(GYHKIMOHATHHBIX 3HAHWN M yMEHHH, KOTOpBIE O0ECTIEYMBAIOT Iiesiecoo0pa3Hoe MpUMEHEHHE
3HaHWH T0 anreOpe W Havyamam aHanu3a. llporpamMma peamusyercss € HCIOJIb30BaHHEM
CJIEAYIOIIETO Y4eOHO-METOIMYECKOTO KOMIUIEKTA:

10 xnace
Mopayab «Ajredpa u HayajIa MATEeMATHYECKOT0 AHAJIU32)

1) Marematuka. AnreOpa M Hadajga MaTeMaTHYeCKOro aHaiu3a. bazoBblii ypoBeHb: 10
kiacc: yuebHuk / A.I'Mep3snsk, [I.A. Homuposckuii, B.b. Tlononckuii; mox pexa. B.E.
[Togonsckoro. — 5-¢ uza., crepeorun. — M.: Benrana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii y4eOHUK).

2) Maremarnka: anrebpa M Hayajga MaTeMaTHYECKOTO aHalu3a, reoMetpus. AnreOpa W Hauasa
MaTeMaTH4YecKoro aHainusa. ba3osbiii yposenb: 10 kiacc: merogudeckoe mocodue / E. B. Byiko,
A. T'. Mep3nsk, B. b. ITonouckuii, M. C. SIkup. — M. : Benrana-I'pad, 2020. — 113 c. : mn. —
(Poccuiickuil yueOHHUK).

3) MaremaTuka : anrebpa U Hauyajda MaTeMaTUYECKOTO aHaiM3a, reomeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHanu3a. ba3oBwlii ypoBeHb : 10 kiacc : AuaakTU4YeCKue
matepuainsl / A. I'. Mepansik, B. b. [lononckuit, E.M. Padbunosuy, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).
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11 kaace
Moayab «Aaredpa u Hayajia MATEMaTHYeCKOT0 aHAJTU32)

1) Marematuka. AnreOpa M Havajga MaTeMaTHYeCKOro aHanu3a. bazoBeii ypoBeHn: 11
kinacc: yueOonuk / A.I'.Mepsnsk, JI.A. Homuposckuii, B.b. ITononckuii, M.C. Skup; nox
pexn. B.E. [Togonsckoro. — 3-e usn., crepeorunt. — M.: Berrana-I'pad, 2020. — 288 c.: ui.
— (Poccwuiickuii y4eOHHUK).

2) Maremartuka : anredpa W Havajga MaTeMaTHYECKOTo aHaiu3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTU4yecKoro aHanu3a. bazoBblii ypoBeHb : 11 kiacc : meroauueckoe
nocob6ue / E. B. bynko, A. I'. Mep3insk, B. b. [Tonouckwii, M. C. flkup. — M. : Benrana-
I'pad, 2020. — 74 c. : mi1. — (Poccuiickuii y4eOHHK).

3) MaremaTuka : anrebpa W Havajda MAaTeMaTHYECKOro aHaiuMu3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTHYecKoro ananusa. ba3oBelii ypoBeHb : 11 kimacc : AMTAKTUYECKUE
marepuainsl / A. I'. Mepznsk, B. b. [lononckuii, E.M. Pabunosuu, M.C. Skup. — M. :
Benrana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yueOHUK).

[Tpu cocraBnenun monyns «I'eomerpusi» Oblia ucrnosib3oBaHa [IpumepHas mporpamma
cpeaHero odmiero o0pa3oBaHus 10 MaTEMATHUKE U aBTOPCKas mporpamma: MaremaTrka: paboune
nporpammsl: 5-11 kmacesl/ A.I'. Mep3msik, B.b. [Tononckuii, M.C. Sxup, E.B. bynko. — 2-e uzza.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydyeOHOro Marepuaina He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJEp)KAaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOIO CTaHAapTa: FeOMETpHUsl Ha
MJIOCKOCTH; MPSIMBIE U TIJIOCKOCTH B MPOCTPAHCTBE; MHOTOTPAHHUKH; TEJIa BPAICHHUS.

10 kiacc
Moayas «I'eomeTpus»

1) Maremaruka. ['eometpusi. bazoBbiii ypoenb: 10 kmacc: yueOHuk / A.I.Mepamax, I.A.
Homuposckuii, B.b. [Tononckuii u ap. — 3-¢ usn., crepeorun. — M.: Benrana-I"pad, 2020. — 208
c.: w1 — (Poccuiickuii yaeOHUK).

2) Maremaruka : anredpa M Hadajga MaTeMaTH4YeCKOTro aHajiu3a, reoMeTpus. I'eomerpus.
bazoBeblit yposens : 10 kiace : meroanueckoe nocoodue / E. B. Byuko, A. I'. Mep3znsk, B.
b. ITonounckuit, M. C. SAkup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
y4EOHUK).

3) MaremaTuka : anrebpa M HayajJa MaTeMaTHYECKOro aHaiu3a, reomMeTpus. I'eomerpus.
bazoBbiii ypoBenb : 10 kmacc : aupakruueckue marepuansl / A. I'. Mepsnsk, B. b.
[Tonouckuit, E.M. PabunoBuu u np.. — M. : Benrana-I'pag, 2020 — 128 c. : mn. —
(Poccuiickuii yueOHUK).

11 knace
Moayab «I'eomerpus»

1) Maremaruka. I'eomerpusi. bazoBwiii ypoenb: 11 kmacc: yueOnuk / A.I.Mepsnsk, [.A.
Homuposckuii, B.b. Tlononckuii, M.C. Skup; non pen. B.E. Ilomonbckoro. — 3-e wusm.,
crepeoturl. — M.: Bernrana-I pad, 2020. — 207 c.: wi. — (Poccutickuii yaeOHHK).

2) Matemaruka: reometpusi. bazoBsiit ypoBens : 11 kiacc : Mmetogudeckoe nocobue / E. B.
bytiko, A. I'. Mep3msk, B. b. [Tonouckuit, M. C. Sxup. — M. : Benrana-I'pad, 2020 —
68 c. : un. — (PoccuiickuityueOHuUK).

3) MaremaTuka : anredpa U Hayala MaTeMaTHYECKOrO aHaiu3a, reomerpus. I'eomerpusi.
bazoBeiii ypoBens : 11 kmace : aupaktuueckue marepuansl / A. I'. Mepsnsk, B. b.
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[Monmonckuit, E.M. PabunoBud u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : wn. —
(Poccwmiickuii yaeOHUK).

CornacHo yueOHOMY IJIaHY Ha U3y4YeHUE MaTeMaThKu otBoauTcs 340 yacos:

B 10 xiacce (170 uwacoB B roa: 3 waca B HeIen0 MOAYIh «Airedpa W Hadaia
MaTeMaTUYeCKOro aHajim3a» u 2 yaca — MoJyJsb «I'eometpusi»);

B 11 kuacce (170 wacoB B roa: 3 yaca B HEIEIO MOIyJIb «Airedpa W Hadaia
MaTeMaTUYeCKOro aHainu3a» u 2 yaca — MoayJsb «['eomerpus»).

Cpok peanu3anuu padodeil mporpaMmsl 2 Toja.

I[InanupyemMpble pe3y/ibTaThl OCBOECHHSI Y4eOHOI0 MpeaMeTa
10 kiaace

JInyHOCTHBIE pPe3yJIbTAThI:

* BOCIUTAaHHE POCCHUKCKON TPaKJaHCKOHM HIACHTUYHOCTH: MATPUOTU3MA; TOTOBHOCTH K
cnyxennto OTedecTBy, €ro 3allluTe; OCO3HAHHUS POCCUUCKON UIACHTUYHOCTU B
MOJIMKYJIBTYPHOM COITMYME; YYBCTBA MPUIACTHOCTH K UCTOPHKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

*  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMCHHOMY YPOBHIO Ppa3BUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHHUE
JIOCTOBEPHON HHQOpPMAIMECH O TEPEIOBBIX ITOCTIKEHUSX W OTKPBITUAX MHPOBOU U
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U
00I11eCTBa;

* TOTOBHOCThH M CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOOOPA30BAHHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIICYCIIOBEYCCKUMH IEHHOCTSAMH U HJcAlaMU TPAKIAHCKOTO
00111eCTBA;

* TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4YHCJIE CaMOOOpa3OBaHMIO, Ha
MPOTSKEHUH BCEH >KU3HH, CO3HATEIHHOE OTHOIICHHE K HEMpPEepPhIBHOMY OOpa30BaHUIO
KaK yCIIOBHUIO YCIEUTHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM eI TEIbHOCTH;

e oOpueHTalnus OOy4arolUMXcs Ha peaju3alyi0 TMO3UTHUBHBIX >KU3HEHHBIX TMEepPCIEKTUB,
WHUIIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTH U CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOTIPEJICIICHHUIO, CITOCOOHOCTH CTABUTH IIEITU M CTPOUTH KU3HESHHBIC TUIAHBI,

* TOTOBHOCTh K JOTOBOPHOMY PEryJIMpPOBAaHUIO OTHOIIEHUI B TpYINIE WIH COLUATIbHOU
OpTraHW3aIi; TOTOBHOCTh OOYYAIOIMIUXCS K KOHCTPYKTUBHOMY YYacTHIO B NPHHSTHU
pelleHnH, 3aTparuBaIIUX WX MpaBa U WHTEPECHl, B TOM YHCIE B Pa3NU4YHBIX (hopmax
OOIIECTBCHHONH  CaMOOpTaHW3aIlii, CaMOYIPABIICHUS, OOIIECTBEHHO  3HAYUMOM
NeSITEIIbHOCTH;

*  OCO3HAHHBIN BBEIOOP OyayIIei Mpodeccuu Kak MyTh B CIIOCO0 pearn3anuu COOCTBEHHBIX
YKU3HEHHBIX TUIaHOB;

* TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOW MPOPECCHOHATBHON JEATCIILHOCTH Kak K
BO3MOXXHOCTH Y4YacTHSi B pEIICHUU JUYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
00IIeHaIIMOHATILHBIX MTPOOJIEM;

* HpPAaBCTBEHHOE CO3HAHHWE U TOBEJEHHE HAa OCHOBE YCBOCHHUS OOIIEYETOBEUECKUX
[IEHHOCTEH, TOJICPAHTHOTO CO3HAHHWS W TIOBEJICHUS B TOJUKYJIBTYPHOM MHPE,
TOTOBHOCTH U CIIOCOOHOCTH BECTH NUAJOr C JAPYTMMHU JIOJAbMH, JOCTUTaThb B HEM
B3aMMOITOHMMAHHSI, HAaXOAWTh OOIINE TeJIM U COTPYAHHYATE IS UX TOCTHKCHHUS;

* pa3BUTHE KOMIETCHIUHA COTPYIHUYECTBA CO CBEPCTHUKAMH, JAETbMH MIIAIIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOW, OOIIECTBEHHO TOJE3HOH, y4eOHO-

HCCHCHOB&TGHBCKOﬁ, HpOCKTHOfI U JpYyrux BUAaxX ACATCIBHOCTH.
4
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* yMEHHE SCHO, TOYHO, IPaMOTHO HM3JIaraTb CBOU MBICIU B YCTHOW M IMCBMEHHOW peuH,
IIOHMMATh CMBICJI IIOCTABJICHHOW 3aJa4yd, BBICTPAUBaTh apryMEHTALMIO, IPHBOIUTH
IIPUMEPBI U KOHTPIIPUMEDBI;

* [PEICTaBICHME O MaTeMaTHYeCKOW HayKe Kak c(epe ueloBe4ecKOil AesTeabHOCTH, 00
sTanax €€ pa3BUTHUs, O €€ 3HAUMMOCTH U1 Pa3BUTUS LUBWIA3ALUY;

* KPEaTUBHOCTb MBIIIJICHNS, WHUIMATHBA, HAXOAYUBOCTb, AKTUBHOCTb IIPH PEIICHUU
MaTEeMaTUYeCKUX 3a/1a4;

* KPUTUYHOCTb  MBINIJICHWS, YMEHHE PpAaCIO3HAaBaThb JIOTMYECKHE  HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

* yMEHHE KOHTPOJMPOBaTh IPOLECC M  pe3ylabTaT y4yeOHOM  MaTeMaTH4ecKOil
JIeATEIbHOCTH;

*  CHOCOOHOCTh K 3MOILIMOHAJIBHOMY BOCIPUATHIO MaTeMAaTHYeCKUX  OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUI.

MeTtanpeameTHblie pe3yJabTAaThI:
Pecynamuenvie YY/[:

*  CIIOCOOHOCTH CaMOCTOSATENBHO OOHAPY)XHMBATh M (HOPMYyITUpPOBATH YUEOHYIO MpOOIIEMY;
onpeneNnaTh el y4eOHOW JesTeNnbHOCTH, 3a/laBaTh IapaMeTpbl M KPUTEPUH, IO
KOTOPBIM MOJKHO OIPEIeNuTh, YTO IIeNIb JOCTUTHYTA; CTAaBUTh U (POPMYyIUPOBATH
COOCTBEHHBIE 3a7auydl B 00Opa30BaTEIbHOM JESITENbHOCTH M JKU3HEHHBIX CHUTYaLUsX;
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH M03HABATEIbLHON JEATENbHOCTH;

*  OLICHMBATh BO3MOJKHBIE ITOCIIEICTBUS JOCTHIKEHUS ITOCTABJICHHOMN LIEJIN B AEATEIbHOCTH,
COOCTBEHHOM JKM3HU W >KM3HU OKPYKAIOLIUX JIFOJIEH, OCHOBBIBASACH HAa COOOpPaKEHUSIX
9TUKU U MOpaJlu;

*  CIOCOOHOCTH CaMOCTOSITEIbHO IIAHUPOBATH AJIbTEPHATUBHBIE MTYTH JOCTUKEHUS LIENIEH,
OCO3HAaHHO BbIOMpaTh HauOonee HPGEeKTUBHbIE CMOCOOBI peIIeHUS Y4YEOHBIX W
MO03HABATEJIbHBIX 33]1a4;

* OILICHMBAaTh pECypChl, B TOM UHUCIIE BpEMsS M JApYyTrM€ HeMaTepualbHbIE PECYPCHI,
HE0OXO0UMBbIE JJIs JJOCTUKEHUSI TIOCTABJICHHOM 1IETH;

* OpraHu3oBbIBaTh 3()(PEKTUBHBIA MOUCK pECypcoB, HEOOXOIUMBIX Ul JOCTHIKEHHS
IMOCTaBJICHHOM IICIIH;

*  COIOCTABJIATH ITOJIYYEHHBIN pE3yJIbTaT AEATEIbHOCTHU C IIOCTAaBICHHOM 3apaHee LENbIO;

* yYMEHHME COOTHOCUTh CBOM JEHCTBHS C IUIAHUPYEMbIMU pe3yJIbTaTaMH, ONPEIeIATh
CrocoObl AEWCTBUI B paMKax NpeasIoKEHHbBIX YCIOBUN U TpeOOBaHUM;

* yYMEHHE OCYILECTBJISATh KOHTPOJIb MO 00pa3lly U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLNEN;

*  CHOCOOHOCTh aJIeKBaTHO OLIEHUBATh MPABUIBHOCTh MM OIMIMOOYHOCTH BBIMOJIHEHUS
yueOHOW 3anauu, €€ OOBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus;

* yMEHHE OIpeneisTh MOHITHUSA, cO3JaBaTh OOOOIIEHUS, YyCTaHABIMBATh AaHAJIOTUH,
KJIaccu(UIUpoBaTh, CaMOCTOSTENILHO BBIOMpPaTb OCHOBAaHMS M KPUTEPUH  JUIS
KJIacCU(UKALINU;

* YMEHHE YCTAHABIMBAaTh INPUYMHHO-CIECJCTBEHHBIE CBS3U; CTPOMUTH JIOTMUECKHE
paccyX/IeHUs, YMO3aKJIIOYeHHUs (MHAYKTUBHbBIC, AEIYKTUBHbIE U 10 aHAJIOTHH) U
BBIBO/IBI;

* YMEHHS CO3/1aBaTh, IPUMEHATH U NMPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIENI ¥ CXEeMBbI JUIs pellieHHs yUeOHBIX U MO3HABaTEIbHbIX 3ajay.
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Ilo3naeamenvnwvie YY/[:

* (QopmupoBanue ydeOHOW ¥ OOMICTIONH30BATEILCKONH KOMIIETEHTHOCTH B 001acTH
HCIIOJIb30BaHUS UH()OPMAITMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTHUI (UKT-
KOMIIETEHTHOCTH);

* T[epBOHAuYAJbHBIC NPEJCTaBICHUS 00 HIEIX M O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAayKU W TEXHUKH, O CPEJCTBE MOJACIUPOBAHUS SBJICHHUN U
IIPOILIECCOB;

* yYMEHHE BHJIETh MaTEMaTHYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIlluu B JPYTUX
JTUCIUILINHAX, B OKPYXKAIOIIEeH KU3HU;

* TMOUCK M HaxOXJCHHE OOOOIICHHBIX CIIOCOOOB peHICHHS 3a7ad, B TOM 4HCIIE,
OCYIIIECTBIICHUE Pa3BEPHYTOr0 MH(OPMALMOHHOIO MOKCKA M MOCTAaHOBKA Ha €ro OCHOBE
HOBBIX (Y4eOHBIX M IO3HABATEIHHBIX ) 33]1a4;

* KPUTHUYECKOE OLIEHMBAHWE WM HMHTEPIPETUPOBAHHE HHPOPMAIMH C Pa3HbIX MO3MIIHM,
pacmno3HaBanue U (PUKCHUPOBAHKE TPOTUBOPEUUS B MH(POPMAITMOHHBIX UCTOYHUKAX;

*  HCIOJIb30BAHHME PA3IUYHBIX MOJICTbHO-CXEMAaTUYECKUX CPEACTB Ui MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOLIEHUW, a TaKXe IMPOTUBOPEUYUN, BBISBICHHBIX B
WH(OPMALMOHHBIX HCTOYHUKAX;

*  HAXOXIEHUE W MPUBOJI KPUTUYECKUX apTyMEHTOB B OTHOIICHUU JCUCTBUN U CYXKIACHUI
JIPYTOro; CIOKOMHOE M pa3yMHOE OTHOIICHHE K KPUTUYECKUM 3aMEUYaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYXKJICHUSI, pACCMOTP MX KaK peCypc COOCTBEHHOT'O Pa3BUTHS;

* BBIXOJ 32 paMKH Y4eOHOro IpeaMeTa U OCYIIECTBICHUE IeJCHANPaBICHHOIO MOUCKa
BO3MOXKHOCTEH JUIsI MIUPOKOTO MIEPEHOCA CPEJICTB U CIIOCOOOB JCHCTBHS,

*  BBICTpPaMBAaHHME MHIWBHUIYaTbHOW 00pa30BaTEIbHON TPAEKTOPUHU, C YIETOM OTpaHHUYCHUS
CO CTOPOHBI APYTHX YYaCTHUKOB U PECYPCHBIE OTPaHUUYCHNS,

* YMEHHE MEHSTh U yJIePKUBATh Pa3HbIC MO3ULIUU B MIO3HABATEILHOM JI€ATEIILHOCTH;

* yYMEHHE MOHHMAaTh U UCIIOJIb30BAaTh MAaTEMAaTHYECKHUE CPEICTBA HAIIATHOCTH (PUCYHKH,
YepTEKH, CXEMBI H Jp.) Ui WILTFOCTPAIMN, HHTEPIIPETAIIH, apTyMEHTAIINH;

* yMEHHE BBIABUIaTh THUIOTE3bl MpPHU pELIeHUH Y4eOHBIX 3aJady M I[OHMMaHUS
HEO0OXOIUMOCTHU UX MIPOBEPKU;

* [IOHMMaHHE CYIIHOCTH AaJrOPUTMHYECKUX NpPEIANUCAaHUN W YMEHHs [eHCTBOBaTh B
COOTBETCTBUH C MIPEIOKEHHBIM aJITOPUTMOM;

*  cHocOoOHOCTh MJIAHUPOBATh U OCYILECTBIISATh AESITEIbHOCTh, HAPABIEHHYIO HA peIlleHHe
3aj1a4 UCCIIEIOBATENILCKOTO XapakTepa.

Kommynuxamuenwie YY/I:

*  pa3BHUTHE CIIOCOOHOCTH OCYILECTBIATH JEJIOBYI0 KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMH,
TaK U CO B3pOCIBIMH (Kak BHYTpPU 00pa3oBaTeIbHOW OpraHM3allud, Tak M 3a ee
npenenaMu), MOAO0MpaTh MapTHEPOB Ui JEJOBOM KOMMYHHMKAllMM HMCXOAS U3
cooOpakeHHH pe3yIbTaTUBHOCTH B3aUMOICHCTBUS, @ HE JIMYHBIX CUMIATHH;

* TMpU OCYIIECTBJIEHUU TPYNNOBON pabOThl OBITh KaK PYKOBOJHUTENEM, TaK U UJICHOM
KOMaH/bl B pa3HbIX pOJsAX (reHepaTop WJIEeH, KPUTUK, UCIOJIHWUTEINb, BBICTYNAIOLIUH,
SKCTEPT U T.1.);

* KOOpAMHUPOBAaHHE U BHINOJIHEHHE PaOOTHI B YCIOBHUSX PEaJbHOr0, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

*  pa3BEpHYTOE, JIOTUYHOE M TOYHOE M3JI0KEHHE CBOEH TOYKH 3PEHMS C HCIOJb30BAHHEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

* pacro3HaBaHHE KOH(UIMKTOTEHHBIX CUTYaIlMil M INperoTBpalieHre KOH(QIMKTOB JIO0 UX
aKTUBHOM (ha3bl, BEICTpAaUBaHUE JEJIOBOM M 00pa30BaTeIbHOW KOMMYHHUKAIUHU, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXIECHUH.
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IIpeaMeTHbIE pe3yabTAThI:
Yuawuiica nayvumcea:

Mopnyab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATH3A»

® 0CO3HaBaThb 3HAYCHME MATEMATUYECKOM HAyKM JJI PEIICHUs 3a/1ad, BO3HUKAIOIIUX B
TEOPUM M B IPAKTUKE; IIUPOTY U B TO XKE€ BpeMs OIPAHUYECHHOCTb IPUMEHEHHUS
MaTEMAaTHYECKUX METONOB K aHAJIM3y M HCCIEJOBAHHUIO IIPOLIECCOB U SBJICHUN B
pUpoie U OOIIECTBE;

e 0CO3HaBaTh 3HAYCHHE IPAKTHKH U BOIPOCOB, BOZHUKAIOIIMX B CAMOM MaTeMaTHKeE, I
(GopMHpOBaHUSA W PA3BUTUS MATEeMaTHYECKOM HayKH; HCTOPUIO DPA3BUTHUSA IOHATUSA
4KClla, CO3JaHUs MATEMAaTUYECKOIO aHAIN3a;

® 0CO3HaBaTb 3HAUYEHUE HJIEH, METONOB M PE3YyIbTAaTOB alredpbl M MaTeMaTHYeCKOIro
aHaJIM3a JUIsl IOCTPOEHUS MOJEIIEH peabHBIX IPOLECCOB U CUTYyalUil; YHUBEPCAIBHBIN
XapakTep 3aKOHOB JIOTMKM MaT€MAaTHYECKUX PACCYKICHMM, UX PUMEHHUMOCTbh BO BCEX
00J1aCTAX YeI0BEYECKON AeATeNbHOCTH;

e [IOHMMAaTh pa3juuue TpeOOBaHUM, MPEIbABISEMBIX K JOKAa3aTEIbCTBAM B MaTEMaTHKE,
€CTECTBEHHBIX, COUNAIbHO—3KOHOMWYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;

e pa3BuUBaTh IIPEICTaBICHHE O BEPOATHOCTHOM XapaKTepe pa3iIu4HbIX IPOLECCOB U
3aKOHOMEPHOCTEN OKPYKAIOLIET0 MUPA;

e OIepUpOBaTh IOHATHAMM: OTPE30K, WHTEPBANI, IOJYHHTEPBAN, IPOMEXYTOK C
BBIKOJIOTOW TOYKOH, TpauuecKkoe TIpeACTaBICHUE MHOXXECTB Ha KOOPIMHATHOM
IUIOCKOCTH;

® TIPOBOJUTH JOKA3aTEIbHBIC PACCYKICHHS I 000CHOBAHUS UCTUHHOCTH YTBEPIKIICHUI,

e OIEpUPOBATH MOHATHAMH: HATYpaIbHOE YHMCIIO, MHOYKECTBO HATYPaJIbHBIX YHCEII, LIEJI0e
YHUCIO, MHOXECTBO LENbIX YHucell, OOBIKHOBEHHass JApoOb, JAeCATHYHas JpoOb,
CMEIIAaHHOE YHCIO, PAalUOHAIBHOE YHCIO, MHOXKECTBO pPAalMOHAIBHBIX YHCEI,
UPPALMOHAILHOE YUCIIO, NEUCTBUTEIBHOE YHUCIIO, MHOKECTBO JACHCTBUTEIBHBIX YHUCEIL,
reoMeTpHUYecKast MHTEpIpeTanus HaTypaJbHBIX, LETBIX, palrOHAIbHBIX,
JENCTBUTENBHBIX YHCET;

® BBINOJHATH OKPYIVICHHE pAalHOHAJIBHBIX W HPPALMOHAIBHBIX YHCEN C 33JaHHOU
TOYHOCTBIO;

e VYNOpPAJOYMBATH YHCIA, 3alMCAHHBIE B BHUJE OOBIKHOBEHHOW M JECATUYHOM Apoldw,
YHcIIa, 3aMCaHHBIE C UCIIOJb30BaHUEM apu(METUYECKOTO KBaJPaTHOIO KOPHS;

® BBINOJHATH CTAaHAAPTHBIE TOXKJECTBEHHBbIE MPEOOPA30BAHUSI TPUTOHOMETPHUUECKHX,
VUPPALMOHAIBHBIX BBIPAKCHUN;

e BJAJeTh MOHATHAMMU: 3aBUCUMOCTb BEIMYHUH, (DYHKIUS, apryMEHT U 3HaueHUe (QYHKIUH,
00J1aCTh OIpeIeNIeHUs] 1 MHOXKECTBO 3HaUCHUH (PyHKIMH, TpaduK 3aBUCUMOCTH, rpaduk
GyHKIMH, HYTU QYHKIMH, TPOMEXYTKHA 3HAKOIOCTOSHCTBA, BO3pAacTaHUE Ha YHCIOBOM
POMEXYTKe, YObIBaHME Ha YHCIOBOM IIPOMEXYTKE, HauOosblliee M HaMMEHbIIEe
3HayeHHe (YHKIUU Ha YHCIOBOM IPOMEXKYTKE, Nepuoauueckas (QyHKUUS, MEPHO/,
YyeTHas U HedeTHast QyHKIMH; yMETh IPUMEHSTh 3TH MOHATHUS NPH PEIICHUH 3aa4;

e BIIAJICTh NMOHATUEM 0OpaTHast QYHKIMS; IPUMEHATh ATO MOHATHE IPU PEIICHUH 3a/ay;

® T[pUMEHSATh NpPU pEIIeHWH 3aJad CBOWCTBA (YHKUIUN: YETHOCTb, MEPUOIUYHOCTD,

OTPaHUYEHHOCTD;
® [PUMEHSTH NPU PELIeHUH 33/1a4 npeoOpa3zoBaHus rpapuKoB QyHKIIHI;
e BIAJCTh IOHATUSAMU  YHCIOBas  IOCJIENOBAaTENbHOCTh,  apudmMernyeckas U

TCOMETPpHUYICCKAsA IMTPOTPECCHs;
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® [PUMEHSATh NPU pEIICHUH 3a7Jad CBOMCTBA M TMpPHU3HAKU apupMETHYECKOH U
reOMETPUUYECKON TPOrPECCHI;

e BJAJIETh NOHATHEM OECKOHEYHO YOBIBAIOIIAs I'€OMETPHYECKas MPOTpPeccus U YMETb
HNPUMEHATE €T0 IIPYU PELICHNUH 3a4aY;

®  BBIIIOJHATH BbIYUCICHUA n Hpeo6pa303aHH;1 BBIpEDKCHPIfI, COACpIKAIINX
I[CﬁCTBHTGJIBHLIC qucia, B TOM YHCJIC KOPHHU HATypaJIbHBIX CTeHeHefI;

e BBIIOJHATH CTAHJAPTHBIE TOXKAECTBEHHbIE IPEOOpa3oBaHMs  MPPALMOHAIBHBIX
BBIPAKCHMUI;

¢ OBJAaACTb OCHOBHBIMU THIIAMU HPPALIMOHAJIBHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB
" CTaHAAPTHBIMH MCTOAAMHU UX peﬂleHI/IfI U IPpUMCHATH UX IIPU PCUHICHUHA 3aa4;

e BJAJICTh MOHATHEM CTeNeHHas (YHKIMS, CTPOUTh €€ rpaduk U yMeTb NPUMEHSTH
CBOWCTBA CTENCHHOHN (PYHKLMU MPH PEILICHUH 3a1a4.

NEPEeBOIUTH IPAyCHbIE MEPHI YIIIOB B paJiMaHHbIe M HA000POT;

CTPOUTDH YUCIIOBYIO OKPYKHOCTh HAa KOOPJAMHATHOM IJIOCKOCTH;

OTKJIaJbIBATh HA YHUCJIOBOM OKPY>KHOCTU 3HAUECHUSI PA3JIMUHBIX YIJIOB;

BBISIBIIAATH CBSI3b MEXY JAEKapTOBBIMH KOOPJIMHATAMU U KPUBOJIMHEWHOW KOOPAMHATOU

TOYKHU HA YUCIIOBOM OKPYKHOCTH;

e OIEpUpOBATh TEPMUHAMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, ApKCHUHYC, aPKKOCHHYC,
ApPKTaHI'€HC, APKKOTAHI€HC;

® [PUMEHATh CBOMCTBA CMHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI€HCA: 3HAKU 10 YETBEPTSIM,
COXpaHEHHE 3HAYCHHUS MPU HM3MEHEHHM yIJIa Ha IeJIo€ YHCIO0 OOOpOTOB, YETHOCTH
KOCHHYCa U HEYETHOCTh CHHYCA, TAHT'€HCA U KOTAHT'€HCA;

® ONpenensaTh 3HAYEHUs] CHUHYCA, KOCUHYCA, TAHI€HCAa M KOTAHI€HCA YIJIOB HA YMCIIOBOM
OKPY’KHOCTH;

e paboTaTh Cc TabuuLel TPUTOHOMETpUYECKUX (hopmy;

® [OHUMAaTh CYIIHOCTb, 3aKCh U IPUMEHEHUE (HOPMYIT IPUBEICHUS;

® BIAJEThH HOHATHSIMHU TPUTOHOMETPUUYECKUE byHKUIMN:

y=sinXx,y=cosx,y=1gx,y =ctgx; CTPOUTb HUX TpapuKu U yMETb NPUMEHATH

CBOMCTBa TPUTOHOMETPUUECKUX (QYHKIUI MPU pELIeHUH 3a/1aY;
® [pUMEHATh (OPMYNBl CIOXKEHUS TpH  [PeoOpa3oBaHUU  TPUTOHOMETPHUECKUX

BBIPAKECHMUI;

e MpuMeHATh (GOpMyJbl JIBOMHOrO aprymeHra B padoTe €  TPUTOHOMETPUUYECKUMU
BBIPAKCHUSMU;

® [IpUMEHATh (QOPMYJNIbI TOHMKEHHsSI CTENeHH B pPaboTe C  TPUTOHOMETPUYECKUMHU
BBIPAKCHUSMU;

e npeoOpa3oBBIBATH CyMMbI TPUTOHOMETPUYECKUX (DYHKIIUN B IPOU3BEICHUS;

e npeoOpa3oBBIBATH MPOU3BENCHUS TPUTOHOMETPUUECKUX (PYHKIIMIA B CyMMBI;

e 1peoOpa3oBBIBATh BhIpaXkeHUss Asin X+ Bcosx k Buay Csin( x+1);

® TMpaBWIbHO HAXOIUTh 3HAYEHHUS APKCUHYCOB, AapKKOCHHYCOB, AapKTaHTE€HCOB U
ApPKKOTaHTE€HCOB YHCEIT;

® [PUMEHATH COOTBETCTBYIOIIHE (POPMYIIBI PEIICHUS MPOCTEUITUX TPUTOHOMETPHUCCKHUX
YpaBHEHU;

® BBIBISATH CPEIU MPOCTEUITUX TPUTOHOMETPHUECKUX YPAaBHEHHI YaCTHBIE CIIydau;

® MPUMEHATh K PA3IMYHBIM TPUTOHOMETPHUYCCKHM YPAaBHEHUSM ONPEJICIICHHBIC METOJIbI
WX PEIICHUs: BBEJCHUEC HOBOW IEPEMECHHOH, pa3jioKECHHUE HAa MHOXKUTEIIW, BBEICHHE
BCIIOMOTaTEeNILHOTO aPTYMEHTA;

® pemrath OJHOPOIHBIC TPUTOHOMETPHUICCKUE YPABHCHHSI Pa3TUIHBIX CTCTICHEH;

® BJIQJICTh IMMOHATUSAMU: TIPOU3BOHAS PYHKIIMH B TOYKE, IPOU3BOTHAS (DYHKIIHH,

®  BBIYHCIATH IPOU3BOTHBIC JIEMEHTAPHBIX (DYHKITNH U MX KOMOMHAIIN;
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® [IpPUMEHSATH NpaBuia TudepeHIpoBaHus QyHKINHT;

® TI0JIb30BAThCS (DOPMYJION BBIUMCICHUS TPOU3BOTHON CIIOKHOU (DYHKITHH;

® [PUMEHSTh T€OMETPUUYECKUI U (PU3NUECKUI CMBICIBI POU3BOJAHON HA MIPAKTUKE;

e uccienoBaTh GyHKIIMU HA MOHOTOHHOCTh M 9KCTPEMYMBI;

® CTpoUTh IpadUKH U MPUMEHATH K PEIICHHUIO 3a/1a4, B TOM YHUCIIE C TTapaMeTpoOM;

e BIAJCTh MOHATHEM KacareibHass K rpaduxky (yHKIUUM U yMETh MPUMEHATH €ro INpHU
pellIeHny 3ajau.

Yuamuﬁc;l nojiyuum 603MOHCHOCHb HAYUUMBCA?

*  ONEpUpOBaTh MOHATHEM OIPEIEICHHs, OCHOBHBIMU BHJIAMH OIpPENIEICHUN, OCHOBHBIMU
BUJAMHU TEOPEM;

* IIOHHMMAaTb CyTh KOCBEHHOI'O JOKa3aTeIbCTBA;

*  ONEpPHPOBATh YHCIOBBIMUA MHOXXECTBAMU IPH PEILICHUH 33a4;

*  BBINOJIHATH TOKAECCTBEHHbIE IPE0OPa30BaHMU TPUTOHOMETPUYECKUX U UPPALIMOHAIBHBIX
BBIPAKECHMI;

*  BJAJETh OHATHEM ACHUMITOTHI U YMETh €r0 IPUMEHSATh IIPU PELICHUH 3a/1a4;

* CBOOOMHO BJIAAEeTh CTAHAAPTHBIM aNmapaToM MaTeMaTH4ecKoro aHaiuus3a Juisd
BBIYMCIICHHSI TPOM3BOAHBIX (YHKIIMU OAHOM IepeMeHHOM;

*  muddepeHIpOBaTH TPUTOHOMETPUIECKHE H 00paTHBIE TPUTOHOMETPUYECKHE (YHKIINU;

* cBOOOJHO MPHUMEHATH anmaparT MaTeMaTHYECKOro aHaJIM3a I UcCiIeloBaHUs (PyHKIMI
U TIOCTPOCHUS TPAPUKOB, B TOM YHCIIE HCCIIEJOBAHUS Ha BBITYKIIOCTH;

*  yMeTb NPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HENPEPHIBHBIX ()YHKIIMH.

Hcnonvzoeamsv npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu U
HOBCEOHEEHOIL IHCUHU ON1A:

® TEOPETUKO-MHOKECTBEHHOI'O SI3bIKa M SA3bIKa JIOTMKM JUIsl OIUCAHUS PEaJbHBIX
IPOLIECCOB U SBJICHUH, TP PEILICHUU 3ajay APYTHX Y4eOHBIX TPEIMETOB;

® JI0OKa3aTeJIbHBIX PACCYXJACHUN B CUTYyallUsX MOBCEIHEBHOW XU3HU, MPU PELICHUH 3a/1ad
U3 IpYTUX IPEIMETOB;

® 3alKCH, CpPABHEHMsS, OKPYIJIEHUS UHCIOBBIX JAHHBIX pEAIbHBIX BEIUYUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM MU3MEPEHUS;

e ompeneneHus no rpadukaM U UCHOIb30BAHUS MIPU PELICHUS MPUKIIAIHBIX 3a/1a4 CBOMCTB
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOosblIMEe W HaUMEHbIIWE 3HAYeHUs,
MPOMEXYTKH BO3pacTaHUsl M YOBbIBaHMSI (PYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA,
ACHMIITOTBI, TOYKH Mepernda, nepuos v T.11.);

® UHTEPHPETUPOBAHUS CBOKMCTBA B KOHTEKCTE KOHKPETHOW NPAKTUYECKOW CUTYyalUH;

e OmpeleneHus 1o rpapukaM MPOCTEHIINX XapaKTEPUCTUK MEPUOJIUYECKUX IPOIECCOB B
O1OJI0TUH, SKOHOMHKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.);

® peueHHs NPHUKIATHBIX 3a7a4 M3 OMONOTuH, (U3UKU, XUMHH, SKOHOMUKH U JPYTUX
IIPEIMETOB, CBSI3aHHBIX c HCCIIEIOBAaHUEM XapaKTEpUCTHK IIPOLIECCOB;
MHTEPIPETUPOBAHUS MTOTYYEHHBIX PE3YJIbTaTOB;

® [PAaKTUYECKHX pacyeToB MO (opMynam, C HCIOIB30BAaHHEM IPHU HEOOXOAMMOCTH
CIIPABOYHBIX MaTEPUATIOB, KAJIbKYIATOPA, KOMIIBIOTEPA;

® [IOCTPOEHUS U UCCIIEN0BAHUS IPOCTENIINX MAaTEMAaTUIECKUX MOJIETIEN;

® OIMCAaHMS U UCCIIEIOBAHUS C IOMOIIBIO N3Y4aeMbIX MOHATHH pealIbHbIX 3aBUCHUMOCTEH;

e HHTEpIpETALUU PE3yJbTaTOB PELICHUS 3aJad C YUeTOM OTPAaHMYEHUM, CBA3AHHBIX C
peaNbHBIMHU CBOMCTBAaMU pacCMaTPUBAEMBIX IIPOLIECCOB U ABJICHUI;
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® pCLICHUS TeOMETPUUYECKHX, (PU3MUECKUX, SKOHOMHUECKUX M APYTHX MPHKIAIHBIX 337134,
B TOM YHUCJIE C UCIOJIb30BAHUEM IPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPUATIOB.

Moayasb «I'eomerpus»
Yuawuiica nayuumcea:

e [IOHMMAaTh 3HAYCHHE TEOMETPUHU U1 PEUICHMs 3ajad, BO3HHUKAIOIIMX B TEOPHH U B
IIPAKTUKE; MIUPOTY IPUMEHEHUS T€OMETPUYECKUX 3HAHUM K aHAJIU3Yy U MCCIEI0BAHUIO
pEaIbHBIX IIPEIMETOB U BJIEHUH B IIPUPOJIE U OOILECTBE;

® [IOHMMAaTh 3HAYCHHE IPAKTHKU U BOIPOCOB, BO3HUKAIOIIHUX B CAMOM I'€OMETPHH, IS
(bopMHpOBaHUS U Pa3BUTHSI FTEOMETPUU KaK MaTeMaTHYECKON HayKH;

® UMETb INPEJICTABICHUS O BO3MOXKHOCTHM I'€OMETPHUM Ul OIMCAHUSA CBOWMCTB pEaJIbHBIX
IIPEAMETOB M UX B3aUMHOT'O PACIIOJIOKEHHUS;

e 0CO3HaBaThb pPOJb AaKCHOMaTUKH B  TEOMETPHUH; BO3MOYKHOCTb  IIOCTPOCHUSA
FEOMETPUYECKUX TEOPUM HAa aKCHOMAaTHYECKONW OCHOBE; 3HAYEHHE AKCMOMATUKH IS
npyrux objacteil 3HAaHUA U TSI TPAKTHKH;

e pa3inyatek TpeOOBaHUsS, NpPEABABISEMbIE K JO0Ka3aTelbCTBaM B I'€OMETpPHUH, aireodpe,
€CTECTBEHHBIX, COLIMAIbBHO—IKOHOMUYECKUX U T'YMAaHUTapHBIX HayKaxX, Ha PAKTUKE;

® HCCIIeZIOBATh YEPTEXKH, BKIIOYas KOMOMHAIMU (Uryp, U3BIEKATh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh HH(OPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

e pemarb 334a4d FEOMETPUYECKOrO COJAEpXkKaHUsA, B TOM YHCIE B CHUTyalUsAX, Korja
QITOPUTM pELIEHUS HE CIIEAyeT SBHO U3 YCIIOBUS, BBINOJHATH HEOOXOAUMBIE MJIs
pelleHuss  3a7add  JIONOJHUTEIBHBIE  IOCTPOEHHUS, HCCIENOBaTb  BO3MOXKHOCTH
NPUMEHEHHS TeOpeM U (OpMyIT 7S peIIeHus 3a/1a4;

e yMeTh (GOPMYIHPOBAThH U JJOKA3bIBaTh FT€OMETPUUECKHUE YTBEPKACHUS;

® UMETh MNpEACTaBIEHUS 00 aKCMOMaxX CTEPEOMETPUM M CJIEJICTBUSX W3 HUX M YMEThb
IIPUMEHSATD UX IIPU PELICHUU 3a/1a4;

® UMETh NPEJICTABICHNUE O CKPEHIMBAIOIIMXCS MPSAMBIX B IPOCTPAHCTBE U YMETh HAXOJIUTh
YTOJ M pacCTOSTHUE MEKy HUMH;

e [PUMEHATH TEOPEMBI O MAPAUIEIBHOCTU MNPAMBIX U IJIOCKOCTEM B IPOCTPAHCTBE IIPHU
pELICHUH 3a/1a4;

® yMETh IPUMEHSATH NapalieIbHOE MPOESKTUPOBAHUE IJI U300paXKeHUs PUTYP;

® yMETh IPUMEHATH NEPIEHAUKYIIPHOCTH IPSIMOU U INIOCKOCTH IPH PELICHUH 33/1a4;

e BJIAACTh IMOHATUAMHU OPTOTOHAIBHOE IIPOCKTUPOBAHME, HAKIOHHBIE M HUX IIPOEKIUH,
YMETBb IPUMEHATH TEOPEMY O TpeX MEPICHAUKYIIApax MPU PELICHUH 3a1a4;

e BIAJECThb NOHATUSAMM pACCTOSHHUE MEXAYy (QUrypaMu B NPOCTPAHCTBE, OOLIUI
NEPHEHAUKYIISAP ABYX CKPELIMBAIOIINXCSA MPSIMBIX U YMETh IPUMEHSTh UX IPU PEIICHUN
3a/1ad4;

e BJAACTHh MOHATHEM YIOJl MEXAY NPSMOM M IUIOCKOCTBIO M yMETh NPHUMEHSTH €ro IpHU
pELIeHUH 3a/1a4;

e BJAACTH IOHATUAMH JIBYIPAHHBIA YrOJI, yIOJI MEXKIY IJIOCKOCTSMU, NEPIEHAUKYIISPHbIE
IIJIOCKOCTU U YMETh IIPUMEHSATH UX IIPU PELICHUU 3a/1a4;

e BJAJCTh NOHATHSAMHU KacaTellbHbIE INPSMBIE U IJIOCKOCTH M YMETh INPUMEHATH UX IPHU
pELICHUH 3a/1a4;

® pACIIO3HABATh HA YEPTEKAX U MOJEIAX MPSIMOU U HAKJIOHHBIN ITapajuIeIeuIe]], IPsIMyo
Y HAKJIOHHYIO IpPU3MBI, NHUpPAMUIY, YCEUYECHHYIO INHPAMHIy, NPABWIBHYIO IpU3MY U
NUpPaMU1y; COOTHOCUTH 3TH TPEXMEPHBIE 0OBEKTHI C UX ONMUCAHUSAMH, N300paKEHUIMHU;

e u300pakaTh MPSAMON M HAKJIOHHBIM Mapajuiesenunesa, IpsIMyl0 U HaKJIOHHYIO IPHU3MBL,
ApaMUy, YCEUEHHYIO IMPAMUY, IPABWIBHYIO IPU3MY U MIUPAMHULLY;
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® CTPOUTH CEYEHHS MPSIMOr0 W HAKJIOHHOTO MapajlieNeNuIe 0B, MPIMOA U HAKJIOHHOU
pU3M, MUPAMUIbl, YCEUEHHOM MUpaMUbl, MPAaBUIHLHONW IPU3MBI U TUPAMUJIBL;

® pa3nuyaTh ¥ aHAJIM3MPOBATh B3aMMHOE PACIOJIOKEHUE OCHOBHBIX MHOI'OIPDAaHHUKOB B
IIPOCTPAHCTBE;

®  BBIYHCIATH IUIONIA/Ib TOBEPXHOCTH MPSIMOI0 U HAKIIOHHOTO MapaljiesIeUIeOB;

®  BBIYHCIATH IUIONIA/Ib TOBEPXHOCTU PU3MBIL;

®  BBIYHCIATH IUIONIA/(b TOBEPXHOCTH MUPAMU/IbI U YCEUSHHON MUPaMUJIbL;

® UMeETh MIPEJICTaBICHHUE O TeopeMe Diiiepa, IPaBHIbHBIX MHOTOTPAaHHHUKAX;

® CTPOUTH CEUYEHHUS MHOTOTPAaHHUKOB C MCIIOJIb30BAHMEM Pa3IMYHBIX METOJOB, B TOM
quciie U METO/1A CIIEJI0B.

Yuamuﬁc;l noJiyuum 603MONCHOCHMb HAYUUMDbCA?

*  HMMETh NPEACTaBICHUE 00 aKCHOMAaTUYECKOM METO/IE;

* BIAJETh MOHATHEM I'€OMETPUUECKUE MECTa TOYEK B IMPOCTPAHCTBE U YMETh IPUMEHSTH
UX JUIsl pelIeHUs 3a/1a4;

* yMeTb HIPUMEHATh A pELIeHHUs 3aJad CBOWCTBA IUIOCKMX M JABYI'PaHHBIX YIJIOB,
TPEXTPAHHOTO YIJIa, TEOPEMbI KOCUHYCOB M CUHYCOB JUIsl TPEXIPAHHOTO YIJIa;

*  UMETb IIPEJCTABICHHE O IO OPTOrOHAIBHOM MPOEKLNY;

* HMETh IPEJICTaBICHUE O TPEXT'PAHHOM M MHOTOTPAHHOM YIJIE U INPUMEHSTh CBOWCTBA
IUIOCKUX YIJIOB MHOTOTPAHHOTO yIJIa IPU PELICHNUH 3a/1a4;

* BJAJETh NOHATHEM NEPHEHAUKYISIPHOE CEYEHHE NPU3MBbl U YMETh IPUMEHSTH €ro MpU
pelLIeHNH 3a/1a4;

*  UMETh NPEJCTABIEHUE O JBOMCTBEHHOCTH NPABUIbHBIX MHOIOI'PaHHUKOB;

* BJIAJETh NOHATUSAMH LIEHTPAIBbHOE U NapalljiesIbHOE MPOCKTHUPOBAHUE U HMPUMEHSTh HX
IIPU NOCTPOCHUU CEUEHHI MHOTOIPaHHUKOB METOIOM MPOEKIIMA;

* UMEThb I[PEACTaBICHUE O pa3BEepTKE MHOIOTpaHHMKAa W KpardaillieM IyTH Ha
IIOBEPXHOCTU MHOTOTPaHHMKA;

¢ YMCTb p€liaTh 3a/la4r Ha IJIOCKOCTH MCTOAAMHU CTCPECOMCTPUHN.

Hcnonv3oeamv npuodpemeHnHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMeIbHOCMU U
HOBCEOHEGHOIL HCUZHU OJIA:
® ONUCaAHUS PEATbHBIX CUTYallUi Ha S3bIKE TEOMETPHUH;
® pelIeHUs MPAKTHYECKHUX 3a/1ay, CBS3aHHBIX C HaXOXKJICHHEM IeOMETPHUYECKHX BEIUYUH
(Mcmonb3ys MPH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEICTBA);
® T[IOCTPOCHHH TEOMETPUYCCKHUMH WHCTPYMEHTaAMU (JIMHEHKa, YroJlbHUK, IHUPKYJIb,
TPaHCIIOPTHP);
® COCTaBJIGHUS C HCIOJIb30BAaHHEM CBOICTB T€OMETPHUYECKHX (QUTyp MaTeMaTHYeCKUX
MoJele AN pelieHus 3ajad MPaKTHYEeCKOro XapakTepa M 3aJad U3 CMEeXHBIX
JUCITUTUINH, UCCIICI0OBAHUS MTOJydEHHBIX MOJIEIICH W MHTEPIIPETANN Pe3yIbTaTa.

11 kaacc
JIMYHOCTHBIE Pe3yJbTAThI:

* BOCHHUTAHHE POCCHUUCKON TPaKJAHCKOHW HIACHTUYHOCTH: MATPUOTU3MA; TOTOBHOCTH K
cnyxeHuto OTeuecTBy, €ro 3allluTe; OCO3HAHUA POCCUUCKON HWIECHTUYHOCTH B
MOJIMKYJIETYPHOM COIIMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

*  MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH,
3HaYMMOCTH HAyKH, TOTOBHOCTb K HAYYHO-TEXHUYECKOMY TBOPYECTBY, BIaJCHUE
JIOCTOBEpHOW HWH(MOpPMAIIUEH O TEPEIOBBIX OCTHKEHHUSX M OTKPBITHSIX MHUPOBON H

11

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 107 oT 24.06.2024. Ucnonnutens: Waiimnes U.U. 0 AIEKTPOHHbINA
CrtpaHunua 11 3 32. CTpanuua cosaaHa: 24.06.2024 09:43 =¥ TATAPCTAH



OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U
00111eCTBA;

* TOTOBHOCTb M CIOCOOHOCTH K CaMOpa3BUTHIO, CAMOOOPAa30BaHUIO M CAMOBOCIIUTAHUIO B
COOTBETCTBUH C OOIICYEIIOBEUSCKUMH IICHHOCTSMU U HUJCaJaMHU T'PAXKIaHCKOTO
00I11eCTBA;

* TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpA30BaHHIO, Ha
NPOTSDKEHUH BCEW KHU3HH;, CO3HATEIHbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO
KaK YCJIOBHIO YCIICIIHOM MPOo(ecCHOHAIBHOW U OOIIECTBEHHOM S TeIbHOCTH;

e oOpueHTamusi OOy4YalolMXCs Ha pPeaJu3alii0 IMO3UTHUBHBIX >KU3HCHHBIX TEPCIEKTUB,
WHUIIMATHBHOCTh, KpPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEICIEHUIO0, CTIOCOOHOCTh CTABUTD IEJIN M CTPOUTDH KU3HEHHBIC TIaHBL;

* TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAaHUIO OTHOIICHUH B TPYIIE MW COLIUATBHOM
OpTraHMW3aIi; TOTOBHOCTh OOYYAIOIIUXCS K KOHCTPYKTUBHOMY YYacTHIO B MPHUHSTUU
pEIICHHMIA, 3aTParuBaroIIMX MX MpaBa M MHTEPECHI, B TOM YHCJIC B PAa3JIMYHBIX (popmax
OOIIECTBEHHOH  CaMOOpPraHW3alUH, CAMOYIpPABICHHS, OOIIECTBEHHO  3HAYUMOM
NeSITeITbHOCTH,

*  OCO3HaHHBIN BRIOOp Oymyiei mpodeccun Kak IMmyTh U CIIOCOO peann3alui COOCTBEHHBIX
JKU3HCHHBIX TJIAaHOB,

* TOTOBHOCTh OOYyYalOImUXCA K TPYIOBOH NPO(PECCHOHANBHON NEATEIFHOCTH Kak K
BO3MOXXHOCTH y4acTUsi B PEIICHUH JIMYHBIX, OOLICCTBEHHBIX, T'OCYIapPCTBEHHBIX,
oOLIeHalIMOHAIBHBIX NTPOOJIEM;

* HPABCTBEHHOE CO3HAHWE M TIOBEJCHHE HAa OCHOBE YCBOCHHUS OOIICUEIOBEUYCCKUX
[IEHHOCTEH, TOJCPAHTHOIO CO3HAHWS H TIOBEJCHUS B TOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CIOCOOHOCTH BECTH IUAIIOT C APYTUMH JIFOJIBMH, JOCTHTaTh B HEM
B3aMMOITOHMMAHHUS, HAXOAUTh OOIIUE TIeJTM ¥ COTPYIHUYATH JJIS MX JOCTHIKCHHUS,

* pa3BUTHC KOMIICTCHIIMH COTPYIHUYECTBA CO CBEPCTHHKAMH, JCTBMU MIIAJIIIIETO
BO3pacTa, B3pPOCIBIMH B 0Opa30BaTeNbHOW, OOMIECTBEHHO TIOJE3HOH, y4eOHO-
UCCIIEIOBATEILCKOW, TIPOCKTHOM U APYTHX BUAAX NEATCIBHOCTH.

* yMEHHE SCHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICITH B YCTHOW M TMHUCHbMCHHOW pPEYH,
MOHUMATh CMBICT TIOCTABJICHHOW 3a/lay, BBICTpAWBaTh apTyMEHTAIMIO, MPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPHI;

* TMpeAcTaBlieHHWE O MaTeMaTHYeCKOW Hayke Kak cdepe uyenoBedecKoil AesITeNbHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JIJISI PA3BUTHS [IUBIIIN3AIINN;

* KpPEaTUBHOCTHh MBIIIJICHHS, WHUIMATHBA, HAXOAYHWBOCTb, AKTHUBHOCTh IPHU PEIICHUU
MaTeMaTHYECKUX 3a]1ad;

* KPUTUYHOCTH  MBIIIJICHUS, YMEHHE pAaclo3HaBaTh JIOTHYECKHE  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

* yMEHHE KOHTPOJIMPOBAaThH TMpolecC W  pe3yapTaT y4yeOHOW  MaTeMaTHYecKOi
JeSITeTTbHOCTH;

*  CIOCOOHOCTH K SMOIIMOHAJIHLHOMY BOCIPHUSATHIO MaTEeMaTHMUECKUX  OOBEKTOB, 3ajad,
peleHui, pacCcyKaeHM.

MeTtanpeameTHblie pe3yJabTAThI:
Pecynamuenvie YY/[:

* CHOCOOHOCTh CaMOCTOSATENIBLHO OOHApPYXKMBaTh U (POPMYIUPOBATH YUEOHYIO MpOOsieMy;
onpeneNnaTh Ielb y4eOHOW MJedTeNbHOCTH, 3a/1aBaTh IapaMeTpbl M KpPUTEPUH, IO
KOTOPBIM MOXHO OHNpPEACINTb, 4YTO LE€JIb JOCTUTHYTA, CTaBUTh U q)OpMy.]'II/IpOBaTB
COOCTBEHHBIE 3a7aydl B 00pa30BaTENIbHOM JESITENbHOCTH M JKU3HEHHBIX CHUTYalUsX;
Ppa3BHUBaTbL MOTUBBI U UHTCPCCHL CBO€eH mMo3HaBaTeIbHON ACATCIIbHOCTH,
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*  OLICHMBAaTh BO3MOJKHBIE IOCJIEICTBUS JOCTHKEHUS ITOCTABICHHOM LIEJIN B AEATEIbHOCTH,
COOCTBEHHOM HM3HM M KM3HHM OKDPYKAIOLIMX JIIOJEH, OCHOBBIBAsACh Ha COOOpPaKEHUSX
3TUKHU U MOpaJlu;

*  CIIOCOOHOCTb CaMOCTOSITENIBHO IUIAHUPOBAThH AJIbTEPHATUBHBIEC IYTH AOCTHKEHUs Lieliel,
OCO3HAaHHO BBIOMpaTh HauOonee IPQPEKTUBHBIE CIMOCOOBI peIICHUS Y4YeOHBIX W
IIO3HABATENbHBIX 33/1a4;

* OLICHMBAaTh pECypchl, B TOM UHUCJIE BpeMs M JApyrue HeMaTepuaibHbIE PECYPCHI,
HE00XO0IUMBIE /17151 TOCTHUXKEHUS MIOCTABJICHHOH LIENH;

* OpraHu3oBbIBaTh 3(P(PEKTUBHBIA IMOUCK PECYpCcOB, HEOOXOIUMBIX Ui IOCTHIKEHHS
IIOCTaBJICHHOM 11eNH;

*  COIOCTaBJISATH [TOJIYYEHHBIHN pe3ysIbTaT AE€ATEIbHOCTHU C IIOCTAaBICHHOMN 3apaHee LENbIo;

* yYMEHHME COOTHOCUTh CBOM JIEHCTBHUA C IJIAHUPYEMBIMU pe3yJbTaTaMH, OIpPECIATh
CHoCcOOBI ACWCTBUI B paMKax IpeAsI0KEHHBIX YCIOBUN U TpeOOBaHUH;

* YMEHHE OCYLIECTBIATh KOHTPOJb IO 00pa3lly U BHOCUTh HEOOXOJUMbIE KOPPEKTUBBI B
COOTBETCTBUU C U3MEHSIOILECHCS CUTYyallUEH;

*  CHOCOOHOCTh aJIeKBaTHO OLIEHUBATh IPABUIBHOCTh MJIM OIIMOOYHOCTH BBIMOJIHEHUS
yueOHO#l 3amaun, €€ OOBEKTHBHYIO TPYIHOCTh W COOCTBEHHBIE BO3MOXKHOCTH €&
peLeHus;

* yMEHHME OIpeneisaTh IOHSITHSA, cO3JaBaTh OOOOIIEHUS, YyCTaHABIMBATh AaHAJIOTUH,
KJaccu(uIupoBaTh, CaMOCTOSTEIbHO BBIOMpPaTb OCHOBAaHMS M KPUTEPUH  JUIS
KJIaCCU(UKALINY;

* yMEHHE YCTaHaBJIMBaTh MPUYMHHO-CJIEJICTBEHHbIE CBS3U; CTPOMTH JIOTHUECKUE
pacCyXAeHMs, yMO3aKJIIoueHus (MHAYKTUBHbIC, JEAYKTUBHBIE W 10 AaHAJIOTUHU) U
BBIBO/IbI;

* YMEHHS CO3/1aBaTh, IPUMEHATH U NMPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA,
MOJIEJI M CXEMBbI JUIsl pelleHHs] yUeOHBIX U T03HABaTeIbHbIX 3ajay.

Ho3naseamenvnvie YY/[:

* (QopmupoBanue ydeOHOW H OOIIETONH30BATENHCKOH KOMIIETEHTHOCTH B 001acTH
HACTIOIBb30BAHUS HH(POPMAITMOHHO-KOMMYHHKAITUOHHBIX TEXHOJIOTHI (UKT-
KOMITETEHTHOCTH );

* TIEpBOHAUYAJBHBIE TIPEACTABICHHUS OO0 HIEAX W O METOoJaX MaTeMaTHKh Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH W TEXHHUKH, O CPEACTBE MOJECIMPOBAHMUS SIBICHUN U
MIPOLECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7]auy B KOHTEKCTe MPOOJIEMHOI CUTYyalluu B JPYTUX
JTUACIUIUIMHAX, B OKPYXAIOIIEH KU3HU;

* TIONCK M HaxXOoXJeHHWE OOOOIIEHHBIX CIOCOOOB peIlIeHUs 3aaad, B TOM YHCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOro MH(OPMAIIMOHHOTO MOMCKA M MOCTAHOBKA HAa €r0 OCHOBE
HOBBIX (y4eOHBIX U MMO3HABATENIbHBIX) 337124,

* KPUTHUYECKOE OILIEHWBAHWE WM HMHTEPIPETUPOBAHME HHQPOPMAIMH C Pa3HBIX MO3MIIHM,
pacno3HaBaHue U PUKCUPOBAHNE MTPOTUBOPEUHS B MH(POPMAITMOHHBIX NCTOYHHUKAX;

*  HCIOJIb30BAaHHME PA3JIMYHBIX MOJEIBHO-CXEMAaTUUYECKUX CPEICTB I NPEACTABICHUS
CYIIECTBEHHBIX CBSI3€d M OTHOIIEHWW, a TaKXe MPOTUBOPEUYUM, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

*  HAXOXJEHHE U MPUBOJ KPUTUUYECKUX APTYMEHTOB B OTHOILICHUMU ACHCTBUI U CYKICHUU
JIPYroro; CHIOKOMHOE U pa3yMHOE OTHOLIEHUE K KPUTUUECKUM 3aMEUYaHUSAM B OTHOILLIEHUU
COOCTBEHHOTO CYXKJIEHUSI, PACCMOTP UX KaK pecypc COOCTBEHHOTO Pa3BUTHSI,;

* BBIXOJ[ 32 paMKH Y4eOHOTO MpeaMeTa W OCYIIECTBICHUE IEJCHANPABICHHOTO IMOMCKa
BO3MOYKHOCTEH I IIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHS;

*  BBICTPaWBAaHHME WHIWBHUIYaTbHOW 00Pa30BaTEIbHON TPAEKTOPUH, C YIETOM OTpaHUYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHS;
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® YMCHHC MCHATH U YACPKHUBATHh Pa3HbIC ITIO3UIINU B M03HAaBaTeILHOMN JACATCIIBHOCTH,

* yYMEHHE MOHMMAaTh W HCIIOJIb30BAaTh MAaTEMAaTHYECKHE CPENICTBA HATIATHOCTH (PUCYHKH,
YEePTEkKH, CXEMBI U JIp.) AJIsl WIUTFOCTPALMU, MHTEPIIPETAIH, apTyMEHTALINH;

* yYMEHHME BBIIBUTAaTh THUIOTE3bl NpPU PEIICHHM Y4YEOHBIX 3aJad W TOHUMaHHA
HEO00XOIUMOCTHU UX IIPOBEPKU;

* TOHMMaHHE CYIIHOCTH AITOPHUTMHYECKHX NpPEANUCAHUI W yMEHHs JIeHCTBOBAaTh B
COOTBETCTBUH C MIPEIOKEHHBIM allTOPUTMOM;

*  CIIOCOOHOCTH IUIAHMPOBATh U OCYILECTBIISTH JAESTEIbHOCTD, HAIIPABICHHYIO Ha PEIICHHE
3aj1a4 UCCIIEI0BATEIILCKOIO XapaKTepa.

Kommynuxamuenwie YY/I:

*  pa3BUTHE CIIOCOOHOCTH OCYLIECTBIIATH JIEIOBYI0 KOMMYHHUKAIMIO KaK CO CBEPCTHUKAMH,
TaKk ¥ CO B3pOCIBIMM (Kak BHYTpM OOpa3oBaTeNbHON OpraHU3aluy, TaKk U 3a €€
npefenamu), IoaAOUpaTh MapTHEPOB I JEJIOBOM KOMMYHMKALlUM MCXOIS U3
CO00paXeHU pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMIIATUH;

* IIpU OCYIIECTBIECHUHU TIPYNIOBOH pPabOThl OBITh KaK PYKOBOJIUTENEM, TaK M UJICHOM
KOMaH/bl B pa3HbIX poOJsAX (reHepaTop HJeHd, KPUTUK, UCIOIHUTENb, BBICTYIAIOLIUH,
9KCHEPT U T.1.);

* KOOPJAMHUPOBAHHE W BHINOJHEHHE PaOOTHI B YCIOBHUSX PEaJbHOTrO, BHPTYAIBHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

*  pa3BEpHYTOE, JIOTMYHOE M TOYHOE M3JI0KEHHE CBOEH TOUKH 3PEHHS C HCIOJb30BAHHEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX) S3bIKOBBIX CPE/ICTB;

* pacro3HaBaHWE KOH(IMKTOTEHHBIX CHUTYaIlMil M IMperoTBpalleHHe KOH(MIMKTOB JIO0 UX
aKTUBHOHN (ha3bl, BHICTpAaUBaHME JI€JIOBOW M 00pa30BaTEIbHOM KOMMYHUKAIUH, U30eras
JIMYHOCTHBIX OLEHOYHBIX CYXICHUH.

Mopnyab «Anredpa u Ha4ajaa MAaTEMATHYECCKOI0 AHATH32»

Buvinycknuk naywumcea:

e OCO3HaBaThb 3HAYECHHE MATEMaTUYECKOM HAyKW Ul PEIICHMs 3a7a4, BO3HHMKAIOIIHUX B
TCOpPHMU W B NPAKTHUKE, MHUPOTY U B TO KC€ BpPECMA OI'PaHUYCHHOCTH HPHUMCHCHUSA
MaTeMaTU4YeCKUX METOJ0B K aHAJIN3Y U MCCIEJOBAHUIO IIPOLIECCOB U SIBICHUU B IIPUPOJE
1 OOIIECTBE;

e HAa OCHOBE MAaTeMaTHMYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE XapaKTEpU30BaThb KPacoTy U
COBEPLICHCTBO OKPYXKAIOLIET0 MUPa U IPOU3BEACHUIN UCKYCCTBA;

® (OCO3HaBaTb 3HAYCHHUC IMPAKTUKH U BOIPOCOB, BOZHUKAIOIIHUX B camoit MaTE€MaTHuKE, OJIsd
(bopMHpOBaHHUS U Pa3BUTUS MaTeMaTUYECKON HAYKH; HCTOPUIO pa3BUTH MOHATHS YHCIIa,
CO3J1aHUsI MaTEMAaTUYECKOI0 aHAJIN3a;

® 0CO3HaBaTh 3HAUYEHHWE HJEW, METOJOB U PEe3yJbTaTOB aireOpbl U MaTEeMaTHYECKOIo
aHaju3a I IIOCTPOCHMS MOJEIIEH peabHbIX MPOLECCOB U CUTYallUl; YHUBEPCAIBbHBIN
XapaKTEp 3aKOHOB JIOTUKHW MATEMATHYCCKUX paccy>1<11eH1/H71, HUX IPpUMECHHUMOCTE BO BCEX
00J1aCTAX YeNIOBEYECKON AEATENbHOCTH;

® [IOHUMATh pPa3Induc Tpe60BaHI/II>'I, MNPEABABIACMBIX K OOKA3aTCJIbCTBAM B MATCMATHKE,
C€CTCCTBCHHBIX, CONNAJIbHO—O3KOHOMNYCCKNX U T'YMAHUTAPHBIX HAayKax, Ha IIPAKTHKE;

e pa3BHUBAaTb IPEACTABICHHE O BEPOSATHOCTHOM XAapaKTEpe pa3IMYHBbIX IPOLECCOB U
3aKOHOMEPHOCTEN OKPY’KAIOIIETr0 MUPA;

® HCIIOJB30BaTb OCHOBHBIC MCTOJbI O0Ka3aTCIbCTBA, IPOBOAUTH OOKA3aTCILCTBO U
BBITIOJIHATH OIIPOBEPIKCHUC,

® [PUMEHATH OCHOBHBIE METO/bI PELICHUS MATEMAaTUYECKUX 3a/1a4;
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® [PUMEHATh NPOCTEHIINE NPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKALMOHHBIE
CHCTEMBI [IPU PEIIEHUH MaTeMaTHYECKUX 3a/1a4;

® [I0JIb30BAThCsl MPUKIAAHBIMU IIPOrpaMMaMM U IPOTrpaMMaMHM CHMBOJIBHBIX BBIYMCICHUN
JUISL HCCIIEIOBAHUSI MAaTEMAaTHUECKIX OOBEKTOB;

® UMETb IIPEJCTABICHHUE O BKJIAJIE BBIAIOIIMXCS MATEMATUKOB B Pa3BUTUE HAYKH;

® [IOHMMAaTh POJb MAaTEMATUKHU B pa3BUTUHN Poccuu;

e CcBOOOJHO ONEpUPOBaTh IOHATHSAMM: YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHBIC
YPaBHEHMsI U HEPABEHCTBA, YpaBHEHUE, SIBJISIOILEECS CIEICTBUEM JIPYroro ypaBHEHUS,
ypaBHEHHS, PABHOCHJIbHBIE HA MHOXECTBE, paBHOCWIIbHBIE ITPe0Opa30oBaHus ypaBHEHUH;

e pelarh pa3Hble BUJbl yPAaBHEHUN U HEPABEHCTB U UX CUCTEM;

® OBJAJECTh OCHOBHBIMH THUIIAMH I10KA3aTEJbHBIX, JIOrapu(MUUYECKUX YPaBHEHUH WU
HEPABEHCTB U CTAHJAPTHBIMU METOAAMU UX PEIICHUN U NPUMEHATh UX NPU PELICHUU
3ajay;

® [IOHMMAaThb CMBICI TEOPEM O pPABHOCWIBHBIX W HEPABHOCHIBHBIX MNPeoOpa3oBaHUSIX
YpaBHEHUN U YMETh UX JOKa3bIBaTh;

e BJaJeTh METOJAMH PELICHUs YpaBHEHMH, HEPAaBEHCTB M MX CHCTEM, YMETb BBIOMpATb
METO/1 peleHHUs U 00OCHOBBIBATh CBOM BBIOOD;

® UCHOJB30BATh METOJA HMHTEPBAJIOB U PEIICHHWS HEPABEHCTB, B TOM YHCJE JPOOHO-
palMOHAFHBIX U BKIIOYAIOLINX B CE0s1 HPPALMOHAIBHBIE BEIPAKCHUS;

e pewarh ajaredpanyecKkue ypaBHEHUS W HEPAaBEHCTBA M HUX CHCTEMBbl C IapaMeTpamu
areOpanyeckuM U rpauuecKkuM MeTOJaMu;

e CBOOOJHO MCHOJIb30BaTh TOXKIAECTBEHHbIE MPEOOPa30BaHUs MPU PEILIEHUU YPAaBHEHUHN U
CHUCTEM ypaBHEHUU;

e BJaJeThb NOHATUAMM IOKa3zaresibHas (DYHKIMS, SKCIIOHEHTAa; CTPOUTh UX TpauKu U
YMETh IPUMEHSTH CBOMCTBA IMOKA3aTEIbHOW (DYHKIIMM NIPU PELICHUH 3a/1a4;

e BJAJeTh MOHATHEM Jorapudmuueckas QyHKIUS; CTPOUTH €€ rpauK U yMETh IPUMEHSTh
CBOMCTBA Jorapu(pMuU4ecKoil pyHKIUM [P PELLICHUHN 3a/ay;

® [PUMEHSATH NPU PELICHUH 33/1a4 NpeoOpa3zoBaHus rpapuKoB QyHKIHII;

CTPOUTH TpapuKU U MPUMEHSATH K PELIECHUIO 3aJ]a4, B TOM YHCJIIE C TApaMETPOM;

BJIQ/IETh NOHATUSIMHU I1epBO0OpazHas QyHKIUS, ONIpeAeICHHBIA HHTETpall;

npuMeHsTh TeopeMy HbroToHa—JIeliOHMIIa 1 ee CIeACTBUS 171 peLIeHUs 3a/1a4;
BJIaJIETh OCHOBHBIMU MOHATHSMHA KOMOMHATOPUKU U YMETh UX MIPUMEHSATH IIPU PELLICHUN
3a/1ad4;

® HMCTb NPCACTABICHUC 00 OCHOBax TCOpHUU BCPOHTHOCTeﬁ;

e OnepupoBaTh MOHATUSIMHU: YAacCTOTa U BEPOSATHOCTb COOBITHUS, CyMMa M IpPOU3BE/IECHUE
BEPOSTHOCTEH, BBIYUCIIATH BEPOSATHOCTH COOBITUI Ha OCHOBE I0JICUETa YUCIIA HCXOJIOB;

e OnepupoBaTb OCHOBHBIMHM ONMCATEIbHBIMU XapaKTEPUCTUKAMU YHCIOBOro Halopa,
MOHSTHEM I'eHepalbHasi COBOKYITHOCTh U BIOOPKO U3 HEE;

e UMETb IMPEACTABICHUE O IUCKPETHBIX W HENPEPBIBHBIX CIIy4alHBIX BEIMYUHAX U
pacupeneneHusax, O HE3aBUCUMOCTHU CIIy4YalHbIX BEJIMYUH;

e UMETh MPEICTAaBICHWE O MAaTeMaTU4YEeCKOM OXHUAAHUM W JIHACIEPCUU  CIIy4alHBIX
BEJINYMH;

e UMETh IIPEICTABICHUE O COBMECTHBIX PACIIPEACIICHUAX CIIyYalHbIX BEJINYUH;

® [IOHMMaThb CYThb 3aKOHa OOJBIIMX YHCEI M BBIOOPOYHOTO METOAA M3MEpPEHHS
BEPOSITHOCTEM;

e UMETh MPEJICTABICHHE O HOPMAJIBHOM pACIPENCICHUM M IPUMEPAX HOPMAIBHO
pacIpeeNIeHHbIX CIIy4YallHbIX BEIUYHH;

® UMETh IIPEICTABICHNUE O KOPPEISLINY CIyYallHbIX BEJINYNH;

e pemarh pa3Hble 33Ja4M MOBBIIIEHHON TPYAHOCTH;
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® AHANM3MPOBATh YCIOBHME 33Ja4H, BBIOMpPATh ONTUMAIbHBI METOZ pELICHHUS 3a7ayH,

paccMaTpuBas pa3INYHbIE METOBI;

® CTPOUTHb MOJENb PEIICHUs 3aJadyd, MPOBOIUTH JOKA3aTEJbHBIE PACCYXACHUS IpHU

pEILIEHNN 3a]a4H;

e pewarbh 3agaud, TpeOyromue Iepedopa BapUaHTOB, IPOBEPKU YCIOBUH, BBIOOpPA

ONTUMAJILHOTO PE3yJIbTaTa;

® aHaJIM3UPOBATh M HMHTEPIPETUPOBATH IMOJIYYEHHBIE PEIIEHUS B KOHTEKCTE YCIOBHS

3aJa4u, BHIOMPATh PELICHHs, He TPOTHBOPEYAINE KOHTEKCTY;

® [IEPEeBOJAUTH NP PELICHUHU 33/Ja4¥ MHPOPMALUIO U3 OAHOW (OpMBI 3alMCU B JPYTYIo,

UCIOJIb3Ys IPU HEOOXOIUMOCTH CXEMBI, TaOIMLIbIL, TpapUKH, TUArPAMMBI.
Buinycknuk nonyuum 603mMO0x4#cHOCHb HAYUUMbCA:
® pa3BUTh INPEIACTABJICHHE O 4YHUCIE€ M YHCIOBBIX CHUCTEMAaX OT HATYpPaJbHBIX JI0
JEUCTBUTEIIBHBIX YHCET; O POJIM BBIYMCICHUN B YEJI0BEUECKOM NPAKTUKE;
e CcBOOOJHO BBINOJHATH TOXKAECCTBEHHBIE TMPEOOpa3oBaHMs  JIOTapU(PMUUECKUX H
CTCIICHHBIX BBIPAKECHUM;

e CcBOOONHO oONpeAeNsATh THUI W BHIOMPATh METOJM PEIICHHUS IIO0Ka3aTeNbHBIX |
JOrapu(pMHUUECKUX YpaBHEHHH ¥ HEPABEHCTB, HPPANMOHAIBHBIX YpaBHEHUH W
HEPABEHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI IMHEHHBIX YPAaBHEHMUI;

pelaTh OCHOBHBIE TUIIBI YPABHEHUH U HEPABEHCTB € IapaMeTpaMy;

OIepUpPOBATh MOHITUEM NIEPBOOOPA3HON (PYHKIMHU JUIsl pELIeHU 3a/1a4;

OBJIQJIETh OCHOBHBIMH CBeZieHMAMHU 00 wuHTerpasie Hprlorona—JleliOnnma wu  ero
IPOCTEHIINX NIPUMEHEHUSX;

e yMETb BBINOJHATh NPUOIMDKEHHBbIE BBIYMCICHHUS (METOABI pEIICHUs YpaBHEHUH,

BBIUMCJIEHHSI OIIPEJIETICHHOIO UHTErpasa);
® yMETb NIPUMEHATH NPUIOKEHUE ITPOU3BOJIHON U ONPENEICHHOIO UHTErpala K PELICHUIO

3aJa4 eCTECTBO3HAHMS;

e UMETh IMPEJICTaBICHHE O CTATUCTHUUECKHX TUIIOTE3aX U IPOBEPKE CTATUCTHYECKOU

TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUMMOCTH;
® UMETh IIPEICTaBICHUE O KOJAUPOBAHNUH, IBOUYHON 3aIlCH, IBONYHOM JIEPEBE;

e BJaJeTh OCHOBHBIMU NOHATHUSMH Teopuu rpadoB (rpad, BepiinHa, peOpo, CTENeHb

BEPIINHBI, TyTh B Tpade) U yMeTb NPUMEHATh UX MIPH PELICHUHU 3ajay;
® UMETh [IPEJICTABICHUE O JIEPEBBSIX U YMETh IPUMEHSTH IIPU PELICHUN 3a]1a4;
® BJAJETh IOHATHEM CBSI3HOCTb M YMEThb IPHUMEHSTh KOMIIOHEHTBI CBSI3HOCTHU IIpU

pEILLIEHNN 3a/]a4;
® yMETb OCYILIECTBIATH IyTH MO pedpam, 00X0/1bl pedep 1 BepLInH rpada;
® UMETh TMpPEACTaBICHHE O BBIOOPOYHOM KOIDDUIIMEHTE KOPPENSAIUA U JIMHEHHON

perpeccuu;
® UMETh IIPEJICTaBICHHE O CTATUCTHMYECKUX THUIOTE3aX M IPOBEPKE CTATUCTHYECKOMN

TUIIOTE3bl, O CTATUCTUKE KPUTEPHS U €€ YPOBHE 3HAUYMMOCTH;
® UMETh MIPEJICTABICHHUE O CBSI3U AIMIUPUUYECKUX U TEOPETUUECKHUX PACIIpEIeTICHHII;
® UMETh [IPE/ICTaBICHHE O KOJMPOBAHUHU, IBOUYHOMN 3aIKCH, IBOUYHOM JEPEBE;

e BJAJETh IOHSTHEM CBSI3HOCTb M YMETh MPHUMEHSTh KOMIIOHEHTHl CBSI3HOCTH TpHU
pelIeHny 3aay.

Hcnonvzoeamsv npuobpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
HOBCEOHEGHOIL HCUZHU OJIA:
L] J0Ka3aTCJIbHBIX paCCY)K}IeHI/Iﬁ B CI/ITyaHI/IHX HOBCG}IH@BHOI\/’I JKHU3HU, HpI/I peI_HeHI/II/I 3a1a4
U3 IPYTUX TIPEIMETOB;
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COCTABJICHUS W PELICHUS YPaBHEHUM, HEPABEHCTB, MX CUCTEM IIPU PEIICHUM 3aaad
JPYTuX y4eOHBIX IPEAMETOB;

BBIMIOJIHEHHUSI OICHKH MPaBJIONOA00Us pE3ylbTaToB, IOJIYYaeMBIX TMPH PEIICHUH
pa3IMYHbIX YpaBHEHU, HEPABEHCTB U UX CHCTEM IIpU PELICHUHU 3a7ad APYrUX y4eOHBIX
IIPEIMETOB;

COCTABJICHUS U PELICHUS YPAaBHEHHUM M HEPABEHCTB C IIapaMeTpaMu IIPH PELICHUH 3a1ad
JpYruX yu4eOHbIX IPEAMETOB;

MCIIOJIb30BaHUs NIPOrPAMMHBIX CPEICTB IIPU PEIIEHUU OTAEIbHBIX KJIACCOB YPABHECHUM U
HEPABCHCTB;

3allUCH, CpPAaBHEHUSA, OKPYIVICHUS 4YMCIIOBBIX JIAHHBIX PpEAIBHBIX BEJIMYHUH C
UCIIOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS;

olpeieNieHus 1o rpaukaM U UCIOJIb30BaHUs IPU PELICHUs IPUKIIAJHBIX 3a7a4 CBOWCTB
peanbHbIX IPOLECCOB M 3aBUCUMOCTEH (HamOONbIIME M HaMMEHBbIIME 3HAYEHUs,
NPOMEXYTKH BO3pacTaHusi W YObIBaHUS (YHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
aCHMIITOTBI, TOUKH Iepernda, nepuo u T.11.);

oTIpenesieHus 1Mo TpaduKaM MPOCTEHIINX XapaKTEPUCTUK MEPHOANYECKHUX IMPOIECCOB B
O6MoJI0rHN, S5KOHOMHUKE, MYy3bIKE, PAJOCBA3HU U JIp. (aMILIUTYa, IEPUOA U T.I1.);
WHTEPIPETUPOBAHUSI CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOW CUTyalluu;
peleHusl MPUKIaIHBIX 337a4d U3 OWoNoruu, (U3WKHA, XUMHHU, SKOHOMUKH W JIPYTUX
IIPEMETOB, CBS3aHHBIX c HCCIIEA0BaHUEM XapaKTEPUCTUK IIPOLIECCOB;
MHTEPIPETUPOBAHMS ITOIYYEHHBIX PE3YJIbTaTOB;

NPaKTUYECKUX pacdyeToB 1Mo (opMmysiaM, C HCHOJIb30BAHWEM NpPU HEOOXOAUMOCTH
CIIPAaBOYHBIX MAaTEPUAIIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA;

IIOCTPOCHHUS U UCCIIEJOBAHMS IPOCTEUIINX MAaTEMATUYECKUX MOJEIIEH;

BBIYUCIICHUSI UJIM OLICHUBAHUS BEPOSATHOCTU COOBITUI B PeabHOM KU3HH;

BbIOOpA MOAXOIAIIEr0 METO/1a IIPEACTaBICHU M 00pabOTKH JaHHBIX;

OIMCAHUs U UCCIIEIOBAHUS C IIOMOILIBIO N3yYaeMbIX ITOHATUN PEAIBHBIX 3aBUCUMOCTEH;
WHTEPIPETALNN PE3YIbTaTOB PEIICHUS 3aJa4 C YYETOM OIPaHMYEHMH, CBA3AHHBIX C
pea’lbHBIMU CBOWCTBAMH PACCMAaTPUBAEMBIX IIPOLIECCOB U SIBJICHHUI;

pelLIeHNs TeOMETPUUYECKUX, (PU3NUECKUX, SKOHOMUUYECKUX U JAPYIUX MPUKIAJHBIX 3a/ad,
B TOM YHCJIE C UCIOIb30BAaHUEM MPU HEOOXOJMMOCTH CIPABOYHBIX MAaTEPUATIOB.

Monyab «I'eomerpus»

Buvinycknuk nayuumcea:

IIOHUMAaTh 3HAYEHUE TE€OMETPUM I PELICHUs 3a]ad, BO3HHMKAIOIIUX B TEOPUHU U B
IIPaKTHUKE; NIMPOTY INPUMEHEHHUS T€OMETPUUYECKUX 3HAHUM K aHAJIU3y U UCCIIEIOBAHUIO
peanbHbBIX IPEIMETOB U SBJICHUN B IPUPOJE U OOILECTBE;

IIOHUMATh 3HAYEHUE IPAKTHKHA W BOIPOCOB, BO3HUKAIOIIUX B CaMOH T€OMETPHUH, MJIA
(dbopMUpOBaHUS U PA3BUTHS T€OMETPUHU KaK MaTEMaTHUECKON HAYKU;

UMETh MPEACTABIECHUS O BO3MOYKHOCTH I'€OMETPHUM Ul OIMCAHUS CBOWCTB PEaJIbHBIX
IIPEAMETOB U UX B3aUMHOTI'O PACIIOJIOKEHHS;

OCO3HaBaTh  pPOJb  AKCHOMAaTWKM B  TIEOMETPHM;  BO3MOXKHOCTH  IOCTPOEHUS
T€OMETPUYECKUX TEOPUHM HA AKCMOMAaTUYECKOM OCHOBE; 3HAYEHUE AKCUOMATUKH IS
JIpyrux o0nacTel 3HaHUA U IS IPAKTHKY;

pasnu4ath TpeOOBaHUs, NMpPEAbABISEMbIE K JOKa3aTelbCTBaM B TI'€OMETpHUH, airedpe,
€CTECTBEHHBIX, COLMAIbHO—OKOHOMUYECKUX U TYMaHUTAPHBIX HAYKaxX, HA IIPAKTHUKE;
BIAQJETh TE€OMETPUYECKMMM TOHATHSAMU IIPM PEIIEHWH 337a4 W I[POBEACHUU
MaTE€MaTUYECKUX PacCyKICHUN;
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®  CaMOCTOATENIBHO (POPMYJIMPOBATH OMpPEIENCHUs] T€OMETPUUYECKUX (UTyp, BBIABHIaTh
TUIIOTE3bl O HOBBIX CBOMCTBAX M IPHU3HAKAaX I€OMETPUYECKUX (PUTYp U OOOCHOBBHIBATH
WIN ONpPOBEprarh Mx, 00001IaTh WM KOHKPETU3UPOBATh PE3yIbTaThl HA HOBBIX Kiaccax
¢Guryp, NpoBOAUTh B HECIOXHBIX ClydasX KilacCU(UKAUU (QUIyp IO pa3IMyHbIM
OCHOBaHUSIM;

® ucclefoBaTh YEPTEXH, BKJIIOUYas KOMOMHaAUUU (Uryp, u3BjeKaTb, MHTEPIPETUPOBATh U
peoOpa30BbIBaTh HH(POPMALINIO, IPEACTABICHHYIO Ha YepTexkax;

e pemarh 3aJayd T€OMETPUYECKOTO COAEpXKaHUS, B TOM 4YHCIE B CHUTyalMsX, KOrjaa
QITOPUTM pEUICHHUS HE CIEAYyeT SBHO M3 YCIOBHUS, BBIIOJIHATH HEOOXOAWMBIC ISt
pelIeHusT  3aJa4d  JIONOJIHUTENIbHBIE  IOCTPOCHMs, HUCCIEAOBaTh  BO3MOXHOCTb
NPUMEHEHUS TeOpeM U (POPMYII JJIs pelIeHus 3a/1a4;

e yMeTh (OPMYIHPOBATH U JJOKA3bIBATh T€OMETPUUYECKHUE YTBEPKACHNUS;

® BJAJETh MOHATUAMU BEKTOPBI U UX KOOPJUHATHI;

® yMETh BBIOJHATH OIEpallM Ha/l BEKTOpaMH;

® UCHOJb30BATH CKAIAPHOE IPOU3BEICHHE BEKTOPOB IIPU PELLICHUHU 3a7ay;

® [PUMEHSTh YPAaBHEHHE TUIOCKOCTH, (POPMYILY PACCTOSIHHS MEXIY TOYKAMHU, YpaBHEHHE
cdepsl IpU pellIeHUH 3ajay;

® [IPUMEHATHb BEKTOPbI U METOJl KOOPAMUHAT B IPOCTPAHCTBE MPU PEIICHUU 3a/1a4;

e BIaJeTh NMOHATHAMHU Tejla BpalleHus (UMIMHIpP, KOHYC, ap U cdepa), UX CEUYEHUS U
YMETh IPUMEHSTh UX [IPU PELICHUHU 3a7ay;

® BJIAJICTh NOHATUSAMHU KacaTelbHbIE MpPSIMbIE U IJIOCKOCTH U YMEThb NPUMEHATh U3 INPU
peLIeHNH 3a/1a4;

® UMETb IPEJCTABICHUS O BIIMCAHHBIX M OMMUCAHHBIX chepax U YMETb IPUMEHATh UX NPH
pELIeHUH 3a]a4;

® BJIQJICTh MOHATUSAMU 00BEM, 00BEMBbl MHOTOI'PAaHHUKOB, TEJl BpALLEHUS U MPUMEHATh UX
IpU PELIeHNH 3a/1a4;

e UMETh IIPEJICTaBICHHE O pa3BepTKEe LWIMHJApPAa WU KOHYyca, IUIOMIAJU IIOBEPXHOCTU
LWIMH]Ipa U KOHYCa, YMETh IPUMEHATh UX MPH PEIICHUHU 33]1a4;

® UMETb MIPEJCTABICHHE O IUIOMIAIN c(hepbl U YMETh IPUMEHSTh €ro NMPH PeLICHUH 3ajay;

® yMeTh pelaTh 337a4i Ha KOMOMHAIMM MHOTOI'PaHHHUKOB U TEJ BPAILCHHS;

® UMeTh IMpPEACTaBICHHE O MOJOOMM B IPOCTPAHCTBE M YMETh pelaTh 3ajJadyd Ha
OTHOILIEHHE 00BEMOB U IUIOIIAJIeH MOBEpXHOCTEN MOAOOHBIX UTYP.

Boinycknuk noyuum 603M0MCHOCHIb HAYUUMBCA:

® [IPUMEHSATH NPU PELIEHUH 33/1a4 GOPMYIy PACCTOSHUS OT TOUKH /10 TNIOCKOCTH;

® BJIAJIETh Pa3HbIMH CIIOCOOAMU 33JaHMs YPaBHEHHUS MPSIMOW U yMETh NPUMEHATh UX MPHU
pEILLIEHNN 3a/]a4;

® HAXOIUTh PACCTOSHHUE MEXKIY CKPEIIMBAKOUIUMUCS IPSAMBIMH, 33JaHHBIMM B CHCTEME
KOOPJIMHAT;

® [IPUMEHATH NIPU PELICHUH 337a4 U JTOKA3aTEIbCTBE TEOPEM BEKTOPHBIA METOJ U METOJ
KOOpJMHAT;

e UMETh IMPEACTABICHHE O [JBWKEHHSIX B IIPOCTPAHCTBE: NAPAIEIBHOM IEPEHOCE,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, LEHTPAJIBHOW CHMMETPUH, ITOBOPOTE
OTHOCHUTENIBHO NPSIMOM, BUHTOBOH CHMMETPHM, YMETb IPHUMEHATH UX IPHU PELICHUU
3ajad4;

® UMEeTh MPEJACTABICHUS O MPeoOpa30BaHUU MOAOOUS, TOMOTETUH M YMETh IPUMEHSTh UX
IIPY PELICHUN 33/]a4;

® UMETh IIPEACTABICHNUE O HUINHAPUYECKNX U KOHHYECKUX CEYEHUSX;

e UMETh IpEJCTaBICHHE O Kacaromuxcs chepax U KOMOMHAIMHM TEJ BPAIICHUS U YMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;
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® HaxoAuTh O0BEM NapajUleNielmuIesa M TeTpad]pa, 3aJaHHbIX KOOPAMHATAMHU CBOHUX
BEpIIINH;

® UMeTh MpEACTaBICHHE OO0 aKcuomMax o0beMa, MPHUMEHATh (QOpMYyJbl 00BEMOB
IIPSIMOYTOJIBHOTO ITapajulelIeuIIeia, IPU3Mbl U IHUPAMUJIbI, T€Tpa’Apa IIPU pPELIECHUU
3a/ay;

® [IPUMEHSTH TEOPEMBI 00 OTHOIICHUSX 00BEMOB MPH PEIICHUH 3a/1a4;

® [PUMEHSATh HMHTETpal JUIsl BBIYUCICHHS OOBEMOB M MOBEPXHOCTEH TeN BpalleHUs,
BBIYUCIICHHSI IJIOMIAIU chepruecKoro mosica 1 oobemMa mapoBoro Cios;

® yMETh NPUMEHATH GOpMYJIbl 00bEMOB IIPU PEILICHUU 3a]a4;

® yMETh peuaTh 33J1a4M Ha INIOCKOCTH METOJAaMHU CTEPEOMETPHH.

Hcnonv3oeamv npuodpemenHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMeIbHOCHU U
NOBCEOHEBHOIL JHCU3HU OJIA:
® OMNHCAHUS PEAbHBIX CUTYyallui Ha SI3bIKE T€OMETPUH;
® pCIICHUS NMPAKTHYECKUX 3aJlay, CBA3AHHBIX C HAXOXKJICHHEM I'€OMETPUUYECKHX BEITUYUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPEACTBA);
® TIOCTPOCHUW T'E€OMETPUUYECKMMH HWHCTPYMEHTaMH (JIMHEWKa, VYroJbHUK, LHPKYJIb,
TPaHCIIOPTHP);
® COCTaBJICHUS C HCIIOJIb30BAHHEM CBOICTB T€OMETPUYECKHX (QUTyp MaTeMaTHYECKUX
MojeNeld IS PEHICHWS 3aja4 IPaKTHYECKOro XapakTepa M 3aJad M3 CMEXHBIX
JTUCLUTIIINH, UCCIICIOBAHUS TIOJTYYEHHBIX MOJIEJICH U MHTEPIIPETAIlUU PE3yJIbTaTa.

Conepxanue yueOHOT0 nmpeaMeTa

10 kiace
Monayab «AJredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJTHU32»

(102 gaca)

IMoBTOpenue marepuana 7-9 kiaaccon (3 yaca)

I'nasa 1. IloBTopenue u pacuupenue csenenuii o pynkuuu (11 yacos)

HauOonpiiee n HammeHbllee 3HaueHUs (QyHKUUU. UYETHbIE M HEUETHBIE (DYHKIIMH.
[Toctpoenne rpadukoB (YHKIUN C MOMOIIBI0 T'€OMETpUYECKUX IpeoOpasoBanuil. OOpaTHas
¢yHkuus. PaBHOCHIIBHBIE YpaBHEHUS M HEpaBeHCTBA. MeTo/1 HHTEPBaJIOB.

I'maBa 2. Crenennas ¢gynkuus (17 4acoB)

CrenenHast QyHKIMA C HATypaJIbHBIM TOKazaTeneM. CteneHHas (QYHKIHS C IEIbIM
noxaszateneM. OnpesieneHne KOpHs 1 — ol crenenn. dynkiua y = V/x . CpoiicTBa KopHs 7 — oif
creneHy. OnpeneneHre U CBOICTBAa CTENEHH ¢ pallMOHAJIBHBIM MOKa3aTeneM. MppanuonanbsHbie
ypaBHEHHA. MeToJ paBHOCWJIBHBIX MpeoOpa3oBaHMM JIi  pEUIeHHs HppaldOHATbHBIX
ypaBHeHuH. ppannoHaibHble HEPaBEHCTBA.

I'maBa 3: Tpuronomerpuyeckue pynkumnu (27 4acos).

Panuannas mepa yria. Tpuronomerpruyeckue GyHKIIMH YUCIOBOTO apryMeHTa. 3HAKU
3HaYeHUH TPUTOHOMETPHUECKUX (GYHKUUH. YETHOCT M HEYETHOCTh TPUTOHOMETPHUYECKUX
¢ynkuuit. Ilepmognueckue ¢ynkunu. CpoiicTBa M rpaduku (GYHKUHMH y =sin X,y = COSX.
CeoiictBa u rpaduku  QyHKUMH y =tgx, y =ctgx. (OCHOBHBIE COOTHOUICHHS] MEXIY
TPUTOHOMETPUUYECKUMU (DYHKUHSIMU OJHOTO U TOro K€ aprymeHtra. QopMyibl CIOKEHUS.
®opmynsl npuseneHus. Dopmynsl JBOMHOINO M MOJIOBMHHOIO yriaoB. CyMMa M pa3HOCThb
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CUHYCOB (KOCHMHYCOB). Dopmynbl mpeoOpa3oBaHusl MPOU3BEICHUS TPUTOHOMETPHUECKUX
GYHKIHHA B CYMMY.

I'naBa 4: Tpuronomerpuuyeckue ypaBHeHusi 1 HepaBeHcTBa (15 yacoB).

VYpaBuenue cos x=b. YpaBHeHue sin x=b. YpaBuenus tg x=b u ctg x=b. OyHKUNH
y=arccos x, y=arcsin x, y=arctg X WU y=arcctg X. TpPUTOHOMETPUYECKHE YpaBHEHUS,
cBOJMIIMECS K anreOpandeckuM. PerieHue TPUTOHOMETPUYECKUX YPAaBHEHUH METOIOM
pa3JIoKEHUs] HA MHOXKHTENU. PerieHre npocTelmx TpUroHOMETpHUECKUX HEPABEHCTB.

I'naBa S: [IpousBoaHas u eé npumeHenue (26 4yacoB).

[IpencraBnenue o mpenene GyHKIUN B TOUKE M O HENPEPHIBHOCTH (PYHKIMH B TOYKE.
3ajaya 0 MTHOBEHHOM CKOPOCTH W KacaTelbHOU K rpaduky GyHkiuu. [loHsTHE TPOU3BOAHOM,
IIpaBuna BBIYMCIICHHWS IPOU3BOAHBIX. YpaBHEHUE KacaTeslbHOW. [Ipu3Haku Bo3pacTaHus u
yObiBaHust GyHkiuu. Touku skcrpemyma GyHKuuu. IlpuMeHneHue npPoOM3BOAHON NIpU
HAXOXJICHUM HaWOOJBIIEr0 W HaWMMEHbIIero 3HadeHwid (yHkuuu. IlocTpoeHue rpadukoB

byHKIHIA.

IMoBTOpenue (3 yaca)
YnpaxHeHus: 1715 MOBTOPEHUsST Kypca anreOpbl M Hayaja MaTeMaTrndeckoro anaimsa 10
KJacca.

10 kiacce
Monyasb «I'eomerpus (68 yacon)

I'naBa 1. BBeenue B crepeomerpuio (8 4acon)

OcHOBHbBIE MOHATUS CTEPEOMETPUU. AKCHOMBI crepeomeTpuu. CrencTBus U3 aKCUOM
crepeomeTpuu. [IpocTpancTBenHble ¢urypsl. HauanbHble mpeicTaBieHUs O MHOTOTPaHHHUKAX.
Meron ceueHuni.

I'nasa 2. [lapaneabHocTs B mpocTpancTie (15 yacoB)
B3auMHoe pacnosiokeHue ABYX MNpsAMBIX B npoctpaHcTBe. [lapamienbHOCTh mnpsiMON U
mockoct. [lapamnenbHocTh  miiockoctedd. IIpeoOpaszoBanust ¢uryp B TIPOCTpPaHCTBE.
[TapannensHoe npoexkTupoBaHue. CIpOEKTUPYEM Ha IIOCKOCTb.

I'naBa 3. [leprnieHaMKY/IPHOCTH B IPOCTPaHCTBe (26 YacoB)
Yron Mexay npsSMbIMH B HpocTpaHcTBe. llepneHaukynspHOCTh MNPsMOW W IUIOCKOCTH.
Ilepnengukynsap ¥ HakiaoHHas. Teopema O TpPEX MEPHNEHIAUKYIAPAX. YTOJI MEXAY IPSIMOU U
IJIOCKOCTBIO. JIByrpaHHBIA yros. Yroia Mexay IulockocTaMmu. [lmomans oOpTOroHanbHON
IIPOEKIIMA MHOTOYTrOJIbHUKA. «CTEpEOMETPUUECKOE» PACTIOIOKEHUE IBYX MPAMBIX.

I'naBa 4. Muororpannuxu (15 yacos)
IIpuzma. [lapamrenenunen. Ilupammpa. VYceuéHHas nmpamupa. [lnaToHOBBI — Tena.
I'eomeTpuyeckoe telno.

Hrorosoe nopropenne kypca reomerpuu 10 xiaacca (4 yaca)
AKCHOMBI ~cTepeoMeTpurd W ux cieactBus. I[lapamienbHOCTh TPSIMBIX U IUIOCKOCTEM.
[lepnieHAUKYIAPHOCTh MOpPSIMBIX M IUIOCKOcTedl. MHuororpannuku. Ilmomaan GOKOBBIX
MTOBEPXHOCTEN MTPU3MBI U ITUPAMUJIBI.
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11 kaacce

Monyab «Ajaredpa u Hayajla MATEMATHYECKOI0 aHAJIU32»
(102 gaca)

IHoBTOpenue matepuana 10 kiaacca (3 yaca)

I'nasa 1: [loka3zareabHas u Jorapupmudeckasi pynkuum (28 yacos)
Crenenb ¢ TPOU3BOJBHBIM JICHCTBUTEIBHBIM TOKa3zaresneM. llokaszarenbHass (QyHKLIHUS.
[TokazarenbHble ypaBHeHUs. llokazaTenbHble HepaBeHcTBa. Jlorapudm u ero cBOMCTBa.
Jlorapudmuueckas GpyHKIHS U ee cBoiicTBa. Jlorapudmuueckue ypaBHenus. Jlorapudpmuyeckue
HepaBeHcTBa. [Ipon3BoIHBIC MMOKA3aTEIBHOM U JIOTapu(MHUIECKON PYHKITUH.

I'naBa 2: UuTterpaj u ero npumenenue (11 gacon).
[TepBooOpaznas. IIpaBuna HaxoxaeHus: nepBoodpazHoi. [lmomans KPUBOIMHEHHOM Tparenuu.
Omnpenenénublii uHTErpai. Beruncnenue o0beMOB Tel.

I'maa 3: Jnementbl koMOuMHaTOpHKH. BbuHOoM HbloTOHA (12 yacos).
Metox matemarndeckoil mHaykiuu. llepecranoBku. Pazmemenus. Coveranust (KOMOMHALINN).
bunom HerotoHa.

I'masa 4: Jnementbl Teopuu BepositHocteii (13 yacoB)
Onepauuu HaJx coObITUSIMU. 3aBHCUMbIE U He3aBUcHMble coObiTHs. Cxema bepnymiu.
CiryyaliHbple BETMYMHBI U UX XapaKTEPUCTUKU

IHoBTOpenue (35 yacos)

11 kacc
Monayasb «I'eomerpus» (68 yacoB)

I'naBa 1. KoopauHatsl 1 BeKTOpBbI B pocTpaHcTBe (16 4acoB)
JlexapToBbl KOOPAMHATHI B IPOCTpaHCTBE. BekTopsl B npoctpancTBe. CIIOKEHUE U BBIYMTAHUE
BEKTOPOB. YMHOXEHHE BeKTOopa Ha uucio. ['omorerns. CkansipHOE NPOM3BEAECHUE BEKTOPOB.
['eomeTpHuueckoe MECTO TOUEK IPOCTPAHCTBA. Y paBHEHUE IIIOCKOCTH. YeThIpEXMEPHBIH KYO.

I'naBa 2. Tena Bpamenns (29 yacos)
[Mununanap. KomOunanuu nunusaapa u npusMsl. Konyce. Yceuénnblil konyc. KomOunanmuu konyca
u iupamuiel. Chepa u map. Ypasaenue cdepsl. BzanmHoe pacronoxxenue chepbl U MIO0CKOCTH.
MHororpaHHuKy, BIHCAaHHbIE B c@epy. MHOrorpaHHUKH, ONHMCAHHBIE OKOJO C(ephl.
KomOunamu nunuHapa u cepsl, KOHyca U cephl.

I'naBa 3. O6bémbl Teu1. Ilnomans cepsi (17 yacos)
O06béM Tena. @opMyIibl 17151 BEIYUCICHUS 00bEMa Mpu3Mbl. @OpMYIIbI ISl BBIYUCIEHUS 00BbEMOB
nupamMuabl 1 yceu€HHol nmupamuel. O6bEMBI Ten Bpamenus. [nomans cdepsl. Onpenenenue

MUHKOBCKOTO.

Hrorosoe nosropenue kypca reomerpuu 10—-11 kiaaccos (6 yacoB)
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AKCHOMBI CTEpeOMETpUU M uX cieAcTBus. [lapamienbHOCTh MPSIMBIX, MPSMOM M IJIOCKOCTH.
CxpemuBaromuecs: npsimbie. [lapannensHocTh MmiIockocTed. [lepneHauKyIspHOCTh TPSMOU U
miockocTH. TeopemMa o0 TpEX MNEPHEHIUKYISIpax. YTON MEXKIYy HOpsIMOM M  IJIOCKOCTBIO.
JByrpannbiii yrou. IlepneHAMKYISPHOCTh IUIOCKOCTEH. MHOTOrpaHHUKHU: Tapajuiesienune/,
npu3Ma, NUpaMHaa, IUIOMIAAM WX ToBepxHocTed. LuiumHIp, KOHyC W Mmiap, IUIOMIAaud HX
noBepxHocTerd. O0bEMBI Tenn. BekTopbl B mpocTpaHcTBe. JlelicTBus Haa BekTopamu. CKalsipHOE
npousBeieHne BEeKTOpoB. [loBTOpEeHNE Teopun 1 perieHue 3aad 1o BCeMy Kypcy Fr€OMETpUH.

TemaTnveckoe IIIAHUPOBAHUE

10 kaacce

Moayib «AJdredpa ¥ HaYAJIa MATEMATHYECKOI0 AHAJIHN32)

Ne Kon-Bo yacos
Tema pa3jaeiia, ypoka

YPOKa

INOBTOPEHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanueckue 1poou 1
2 VYrpouieHne BeIpaXEHUM, COAEPKANX KBaJPaTHbIE KOPHU 1
3 Pemienue ypaBHeHuil. Perienne HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHHUE 11
CBEJIEHU O ®YHKIIUU
4 Hauboupiee n HanMeHbIee 3HaYCHUS (DYHKITHH 1
5 YérHble ¥ HeYETHBIE (PYHKINH 1
6 [Toctpoenue rpagukoB GyHKIMIA C TOMOLIbIO TE€OMETPUUYECKUX 1
npeoOpa3oBaHU
7 Cmapmoegwlii KOHmMpPOJlb 1
8 OO6patHas QyHKIHS 1
9 I'paduk o6paTHON HYHKIUU 1
10 PaBHOCWIIBHBIEC YpaBHEHUS 1
11 PaBHOCHIIbHBIE HEPABEHCTBA 1
12 Merox UHTEPBAJIOB 1
13 3akperieHue MeToia UHTEPBAJIOB 1
14 Konmponvnas pavoma Nel 1
I'naBa 2: CTEIIEHHAS ®YHKIUA 17
15 CreneHHas (yHKIIMS C HATYypaJIbHBIM ITOKa3aTeIeM 1
16 CrenenHast QyHKIUS C LI€JIbIM TOKa3aTeleM 1
17 Onpenenenne KOpHsl n-il CTENEHN 1
18 DyHKINH V= V; , X CBOWCTBA U rpapuku :
19 CBOIICTBA KOPHS 1 — OM CTENIEHH 1
20 [IpuMeHeHne CBOWCTB KOpPHS 1 — OP'IVCTeHeHH IIPY YIIPOILECHUU 1
BBIPAXEHUI
21 3akpenyeHue CBOMCTB KOPHS # — OU CTENIEHH 1
22 Konumponvnas paboma No2 1
23 OnpeneneHne U CBOMCTBA CTENEHHU C 1
paloHaIbHBIM NIOKA3aTEIEM
24 VYrpoieHnne BeIpaXeHuH, 1
COJIEPIKAIIMX CTENEHD C PALIMOHAIBHBIM MOKA3aTENEM
25 HppanmonaibHble ypaBHEHUS 1
22
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 107 oT 24.06.2024. UcnonHutens: Wanmnes N.A. B ANEKTPOHHbIA
Ctpanuua 22 13 32. CTpanuua cosaaHa: 24.06.2024 09:43 =¥ TATAPCTAH



26 Pemienue nppanyoHaabHbIX YPAaBHEHHI 1
27 MeTtoa paBHOCHIIBHBIX PE0Opa30BaHUN IS pEIICHUS 1
UppallMOHAIIbHBIX YPaBHEHUH
28 Pemenue ynpaxHeHui 1
29 HppannoHajibHbIe HEPAaBEHCTBA 1
30 Pemenue nppanroHaJbHbIX HEPABEHCTB 1
31 Koumponvnaa paoboma Ne3 1
I'nasa 3: TPUTOHOMETPUYECKHUE ®YHKIIUN 27
32 Panuannas mepa yria 1
33 Envnas okpyKHOCTh Ha KOOPJMHATHOM MJIOCKOCTH 1
34 OrnpeziesieHne CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHIe€HCa 1
35 3akperieHue onpeieIeHui CUHYCca, KOCUHYCa, 1
TAQHI'€HCA U KOTaHIeHca
36 3HaKM 3HAYCHU TPUTOHOMETPUUICCKUX (HYHKIIHMA 1
37 YETHOCTD M HEYETHOCTh TPUTOHOMETPUUYECKUX (HYHKIIUHA 1
38 [lepuognueckue GpyHKIUN 1
39 CpotiicTBa u rpaduk QyHKIIUU )y = sin x 1
40 CoiicTBa u rpaduk QyHKINH ¥ = COS X 1
41 CoiicTBa U rpaduk GyHKIMM y = tg X 1
42 CBoiicTBa u rpaduk QyHKINH y = ctg X 1
43 Koumponvnasn paooma Ned 1
44 OCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA 1
45 Tpuronomerpudeckre GyHKIIUU YTIOBOTO apTyMEHTa 1
46 CHHYC ¥ KOCHHYC CYMMBI U pPa3HOCTH apIyMEHTOB 1
47 TaHreHc CyMMBI M pa3HOCTH apIyMEHTOB 1
48 VYnpoleHue TpPUroHOMETPUYECKUX BhIPAKEHUH € UCII0JIb30BaHUEM 1
(hOpMYyIT CITOKECHUS
49 DopMyIIbl IPUBEACHUS 1
50 3akpenieHre (GopMys NpUBeIEHUS 1
51 @DopMyIIBI ABOMHOTO yIiia 1
52 DopMyIIbl TOHUKEHUS CTEIIEHU 1
53 VYrpouieHre TPUroHOMETPUYECKUX BBIPAKEHUN € UCIIOJIB30BAaHUEM 1
(dbopMyI TBOWHOTO yIila U HOHMW)KEHUS CTENIEHH
54 [TpeobpazoBaHre CyMM TPUTOHOMETPUUECKUX (PYHKIIUH B 1
IIPOU3BENICHUS
55 3akperieHue npeodpa3zoBaHuit 1
CYMM TPUTOHOMETPUYECKHUX (PYHKIMI B TPOU3BEACHUS
56 [IpeoOpa3oBanue NpOU3BEIEHUI TPUTOHOMETPUUYECKUX (DYHKIIUHN B 1
CyMMY
57 3akperuieHue npeodbpa3zoBaHuii MPOU3BEIEHUH TPUrOHOMETpUYeCKuX | |
byHKIMI B cymMMy
58 Konumponvnasa paboma Ne5 1
I'naBa 4: TPUTOHOMETPUYECKUE YPABHEHUS U 15
HEPABEHCTBA
59 YpaBHeHue cos x = b 1
60 Pemenne ypaBHeHuii cos x = b 1
61 VYpaBHeHue sin x = b 1
62 Pemenue ypaBHeHuii sin x = b 1
63 VYpaBHeHUs tgx=buctgx=>» 1
64 DYHKIIMU Y = arccos X, y = arcsin x, y = arctg x u y = arcctg x 1
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65 3akperieHrue 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKITHI 1
66 TpuroHomeTpudeckue ypaBHEHHUs, CBOSIIIUECS K anredpanyeckum | 1
67 OJIHOPOAHBIE TPUTOHOMETPUUECKHE YPAaBHEHUS 1
68 Pemenne oqHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUN 1
69 JIBa OCHOBHBIX METO/1a PEIICHUS] TPUTOHOMETPUYECKUX YPaBHEHUHN 1

PemreHne TpUroHOMETpUYECKUX YPaBHEHUU 1
70 METOJIOM BBEJICHUSI HOBOM MEPEMEHHOI

1 METOJIOM Pa3JI0KEHUsI HA MHOXKUTEIN
71 PemreHne npocTetmmx TPUrOHOMETPUYECKUX HEPABEHCTB 1
72 3akperuieHUue penieHrs TPUrOHOMETPUYECKUX HEPABEHCTB 1
73 Konumponvnas paboma Neb 1
I'aasa 5: MIPOU3BOJIHASI U EE IPUMEHEHUE 26
74 IIpencraBienue o npeaene GyHKIUN B TOUKE 1
75 [IpencraBneHue o HENMPEPHIBHOCTH (PYHKITUU B TOUKE 1
76 3ajaun 0 MTHOBEHHOW CKOPOCTH M KacaTelnbHOM K rpaduky GyHkuu | 1
77 Onpenenenye Npou3BoIHOM 1
78 Dopmyssl aAuddepeHInpoBaHM 1
79 Brruucrienue mpon3BOAHBIX C MOMOIIBIO (hopMy 1
nudepeHIMpoOBaHM
80 [TpaBuna nuddepeHmpoBanus 1
81 JuddepennumpoBanne caoXKHON QyHKIINU 1
82 Pemenue ynpaxHeHuit 1
83 YpaBHeHHE KacaTeIbHON K TpaduKy QYHKIMH 1
84 CocTraBiieHHe ypaBHEHUS KacaTelbHOH K rpaduKy QyHKIHH 1
85 3akperuieHne ypaBHEHHs KacaTelbHOU K TpaduKy QyHKINN 1
86 Koumponvnasn paboma Ne7 1
87 [TpumMeHeHre TPOU3BOIHOM JIJIsl HCCICAOBAHUS (PYHKITHH 1
88 HccnenoBanme GpyHKIIMKM HA MOHOTOHHOCTD 1
89 Touku skcTpeMyma GyHKIMU 1
90 Touku sKCcTpeMyMa M UX HaXO0XKJIEHUE 1
91 HccnenoBanue QyHKIMH Ha SKCTPEMYMBbI 1
9 Haxoxxnenne HanOOJIBIIIEro ¥ HAaMMEHBIIIET0 3HAYEHHUH 1
HENpepbIBHON (PYHKIIMU Ha IPOMEKYTKE
93 [IpakTuKyM Ha HaXOXJAECHHE HAauOOJIBIIEr0 U HAUMEHBILIETO 1
3HAa4eHUH HeNpephIBHOM (QYHKIIMM HA IPOMEXKYTKE
94 Pemenue 3agad Ha HaX0KAEHHUE HaE/I60J'II>HII/IX 1 HaNMEHBIIINX 1
3HaYeHUH
95 [Toctpoenue rpadukoB GpyHKINN
96 HccnenoBanue pyHKIMM U nocTpoeHue rpaduka pyHkuuu
97 CBs3b Mexy rpadukoM QyHKIMH U TpapUKOM NPOU3BOJHOMN
JTaHHON (QYHKIINH
98 [TpruMeHeHne BTOPOI MPOU3BOJHOM NMPH UCCIEIOBAHUH (PYHKITHIA 1
99 Koumponvnasn paooma Ne§ 1
IHOBTOPEHHUE 3
100 [ToBTOpeHune yueOGHOro MaTepuana o Teme: 1
«[IpeobpazoBaHye TPUTOHOMETPUUECKUX BBIPAKEHUI»

101 IToBTOpenue yuebHoro marepuana no teme: «lIpousBogHas» 1
102 3aKIIIOYUTEIBHBIN YPOK 1
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10 xnace
Mopyab «I'eomeTpus»

Ne Tema paznena, ypoka KoJu-Bo yacos
ypoKa ’

I'naBa 1: BBEAEHUE B CTEPEOMETPUIO 8
1 OCHOBHBIE TOHATHS CTEPEOMETPUU 1
2 AKCHOMBI CTEPEOMETPUH 1
3 CrnencTBysl U3 AaKCMOM CTEPEOMETPUU 1
4 [IpruMmeHeHne akCuoOM CTEPEOMETPHUU U UX CIIEACTBUI 1
5 [TpocTpancTBeHHBIE PUTYPHI 1
6 HavanbHble IpeAcTaBiIeHUs] 0 MHOTOTPAaHHUKAX 1
7 Meron ceuenuit 1
8 Koumponvnas paboma Nel 1

I'nasa 2: IAPAJIVIEJIBHOCTD B ITPOCTPAHCTBE 15
9 [TapasienpHble IpsiMbIE B TPOCTPAHCTBE 1
10 CxpenyBaroiuecs npsiMble B MPOCTPAHCTBE 1
11 B3anMHOe pacnosnokeHue 1ByX NPsSIMbIX B IPOCTPAHCTBE 1
12 [TapaniaenbHOCTh MPSIMOM U TIJIOCKOCTH 1
13 [Ipu3Haky napajuieaIbHOCTH NPSIMOU U IIJIOCKOCTH 1
14 Pemenue 3anay no teme: «llapamienbHocTh NpsIMON U TUIOCKOCTH» | |
15 Pemenue ynpaxxnenuii 1
16 [TapannenbHbIE IIOCKOCTH 1
17 ITpr3Hak napajuieIbHOCTH IBYX IJIOCKOCTEMN 1
18 CaolicTBa napamuieiabHbIX INIOCKOCTEN 1
19 [Ipeobpa3oBanue Guryp B NpoCTpaHCTBE 1
20 Bupl npeo6pazoBaHmii B IpOCTPaHCTBE 1
21 ITapajutepHOE NPOEKTUPOBAHUE 1
22 CBolicTBa napajuIeIbHOTO MPOESKTUPOBAHMS 1
23 Konmponvnas paboma No2 1
I'naBa 3: HIEPHEHIAUKYJISAPHOCTD B ITIPOCTPAHCTBE | 26
24 YTroi Mexay IpsIMBIMU B IPOCTPAHCTBE 1
25 [lepnenuKynsipHbIEC IPSIMBIE B IPOCTPAHCTBE 1
26 IlepneH IUKyYISPHOCTD NPSIMOM U INIOCKOCTH 1
27 IIpu3HaK NepneHANKYIIPHOCTH IPSIMOU U INTIOCKOCTH 1
73 Pemenue 3anay no teme: «llepneHaukynspHOCTb NpsMON 1 1
MIJIOCKOCTH
29 IlepneHquKysip 1 HaKJIOHHAs 1
30 PaccTosiHME OT TOUKH 10 MIIOCKOCTU 1
31 PaccrosiHre oT npsiMoii 10 mapasuleIbHON MIIOCKOCTH 1
32 Paccrostaie Mexay AByMsl NapaJljielIbHBIMU INIOCKOCTU 1
33 TeopeMa 0 TpEX nepHeHaNKYIIpax 1
34 Teopema o Tpex nepneHauKyIsIpax 1
35 Pemenue 3anau no teme: «Teopema 0 TpEX NepIeHANKYIAPAX» 1
36 Pemenne ynpaxxHeHni 1
37 Konmponvnas paboma Ne3 1
38 Yron Mmexay npsMoil ¥ II0CKOCThIO 1
25
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39 Pemenue 3agad nmo reme: «Yroia MEXIy OpsiMON U MIIOCKOCTHIOY 1
40 Penenue ynpaxHeHH 1
41 JIByrpaHHbIi yroj 1
42 3aKkpernsieHue MOHATUS ABYIPAHHOTO yIiia 1
43 Yrosn Mexay miIoCKOCTSIMU 1
44 Pemenne 3anad o reme: «/IByrpaHssiii yromn» 1
45 IlepneHquKyIsIpHBIE IITIOCKOCTH 1
46 [Tpu3Hak nepneHIuKyJIIpHOCTH MIOCKOCTEN 1
47 CBolicTBa NEPIIEHIUKYISIPHOCTH IJIOCKOCTEN 1
48 [1monaas opTOroHaILHOM MPOEKIIMM MHOTOYTOJIbHUKA 1
49 Konumponvnas paboma Nod 1
I'naBa 4: MHOI'OI'PAHHUKHU 15
50 [ToHsiTHE MHOTOTpaHHUKA 1
51 ITpusma 1
52 [Tnomaas 60KOBOM MOBEPXHOCTH IMPU3MBI 1
53 Pemenne 3amad o reme: «IIpusman 1
54 [IpsiMOyToNbHBIN Napasuieaenunes 1
55 CBoiicTBa AuaroHasei napasuiesenumneia 1
56 Teopema [Iudaropa B mpocTpaHcTBe 1
57 [Tupamuga 1
58 [IpaBuibHas nupamuia 1
59 [Tnomans 60KOBOI MOBEPXHOCTH MPABHIBHON MTUPAMUJIBI 1
60 Pemenue 3anay no teme: «llupamugay 1
61 Pemenue 3agau nmo reme: «llupamuaar» 1
62 Yceuennas nupamuia 1
63 [Tnomanpr 60KOBOM MOBEPXHOCTH NPABUIBHOM YCEUEHHOM nupaMusl | 1
64 Konmponvnas paboma Ne5 1
HUTOTI'OBOE IOBTOPEHUE 4
KYPCATEOMETPHUH 10 KJIJACCA
65 [ToBTOpEeHMEe U cucTeMaTu3alys yaeOHOro MaTepuaa 1o TeMe: 1
«ITapannenbHOCTh NPSMBIX U IITIOCKOCTEN
66 [ToBTOpEeHMEe U cucTemMaTu3alys yaieOHOro MaTepuaa 1mo TeMe: 1
«IleprneHIUKyIIPHOCTH NPSIMBIX U TJIOCKOCTEM»
67 [ToBTOpEeHHEe U cucTemMaTu3alys yaeOHOro MaTepuaa 1o TeMe: 1
«Iloniasb NOBEPXHOCTH MHOTOTPAHHUKOBY
68 O60061maronui ypok 1
11 kaacc
Monyab «AJiredpa 1 Ha4YaJIa MaTEeMATHYECKOI0 aHAJIM32)
Ne Tema pasnena, ypoka Kon-Bo yacos
YpPOKa
IHOBTOPEHUE MATEPHUAJIA 10 KIIACCA 3
1 [ToBTOpenue yuedHoro marepuaina no teme: «Kopensb n-oii crenenn» | 1
2 [ToBTOpeHme yuebHOr0 MaTepuana no Teme: « T puroHomMeTpus» 1
3 [ToBTOpenue yaeOHOro Marepuaina no teme: «lIpousBonnas» 1
I'nasa 1: IOKA3SATEJIbBHASA U JIOTAPUOMHUYECKAS 28
GOYHKINN
4 [TonsiTre nmokazarenbHON QYHKIMN 1
26
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5 CgoiicTBa 1 rpadK OKa3aTeIbHON HYHKIINH 1
6 Pemenue ynpaxxHenue 1
7 Cmapmoaswlilt KOHmpob 1
8 IIoHsATHE TOKA3aTEIBHOIO YPABHEHUS 1
9 Buapl mokazaTeabHbIX YpaBHEHUN 1
10 Penienne nokasareabHbIX YpaBHEHUM 1
11 [ToHsITHE TOKA3aTEIBHOTO HEPABEHCTBA 1
12 Bupl nokazaTeabHbIX HEPABEHCTB 1
13 Pemenne nmokasareiabHbIX HEPABEHCTB 1
14 Koumponvnasa paooma Nel 1
15 Ilonsartue norapupma 1
16 OcHOBHOE JIOTapu(PMUIECKOE TOKIECTBO 1
17 OcHoBHbI€ JIorapudmudeckue GopmMyIibl 1
18 Pemenue ynpaxHeHui 1
19 Oynkuus y =log , x, €€ cBoiCTBa U rpapuk 1
20 [Toctpoenue rpadukoB gorapupmuueckux GyHKIHMA 1
21 I'paduueckoe penienne JorapupMUIecKux ypaBHEHUH 1
22 [TonsiTre norapuMuUUECKOro ypaBHEHHS 1
23 Buel norapudmuueckux ypaBHeHHH 1
24 Pemenue norapugmuueckux ypaBHEHUI 1
25 [TonsTre norapuMIUUECKOro HEpaBeHCTBA 1
26 Bupl torapudMudecknx HepaBeHCTB 1
27 Pemenune norapudmMuueckux HepaBEeHCTB 1
28 Yucno e. Dynknus y=e*, ee cBoicTBa, rpaduk, muddepennmponanue | 1
29 Harypanbuble torapudmsi. 1
Oynkms y=In x, ee cBolicTBa, rpaduk, 1udPepeHIInpOBaHNE
30 Pemenue ynpaxHeHuit 1
31 Konmponvnas paooma N2 1
I'naBa 2: UHTET'PAJI 1 EI'O IPUMEHEHHUE 11
32 Omnpenenenue nepBoodpazHon 1
33 Pemenne ynpaxHeHui 1
34 ITpaBuia HaX0XKJIEHHsI IEPBOOOPA3HBIX 1
35 HeonpenenenHbiil nHTErpai 1
36 Pemenne ynpaxHeHui 1
37 3azaun, IPpUBOAAIIME K TIOHATHIO ONPEJEIICHHOTO MHTErpaja 1
38 [loHsITHE ONIPENIENIEHHOT0 UHTETpaja 1
39 ®opmyna HeroToHa-JleiiOHuma 1
40 Brruucnenue mioniaaei miockux Guryp 1
C MOMOIIBIO ONPEJIEIIEHHOTO UHTErpaja
41 Brruncnenmne o6b€M0B Tel 1
42 Koumponvnasn paooma Ne3 1
I'nasa 3: JIEMEHTbBI KOMBUHATOPUKHU. BUHOM 12
HBIOTOHA
43 Meroa MareMaTH4ecKol MHAYKIIMU 1
44 Pemrenne ynpaxxHenuit 1
45 IlepecTtanoBkH 1
46 Pasmemnienus 1
47 DopMyIbl BBIYUCIEHNS KOJIMYECTBA IEPECTAHOBOK U Pa3MEICHUN 1
48 Coueranus (KOMOMHAIINN) 1
49 DopMyIia BBIYMCIEHUS KOJITMYECTBA COYETAaHUN 1
27
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50 Pemenue ynpaxxHeHuii 1
51 ®opmyna Ounoma HeroToHa 1
52 Brruucnenne OMHOMHAIBHBIX KO3 GHUIIMECHTOB 1
53 CaoiicTBo TpeyronbHuka [lackans 1
54 Koumponvnan paooma Ned 1
I'1aBa 4: JJIEMEHTBI TEOPUU BEPOSITHOCTEM 13
55 HecoBmecTHbIE COOBITHS 1
56 JlonotHEHNE COOBITHS 1
57 Haxoxaenne BepoSTHOCTEH 0ObSTUHEHS U TIEPECCUCHHUS IBYX 1
COOBITHI
58 YcioBHas BEpOATHOCTb 1
59 HezaBucrumbie coObITHS 1
60 3aBUCHUMBIE COOBITHS 1
61 Haxox/1eHre BeposSTHOCTH MepecedeHus] HE3aBUCUMBIX COOBITHI 1
62 Cxema bepnymn 1
63 BeposiTHOCTH KOJTMYeCTBa YCIEIHBIX UCX0I0B B cxeMe bepHyu 1
64 CiyyaliHbple BEJTMYHHBI 1
65 Pacnipenenenue BepoOATHOCTEN CIy4aitHON BETUYUHBI 1
66 MareMaTn4eckoe OKHUIaHNue 1
67 Koumponvnas paboma Ne5 1
INOBTOPEHUE 35
63 [ToBTOpeHHe yueOHOro MaTepuana o Teme: 1
«/lemuMOoCTh HaTypaIbHBIX YUCEI
69 [ToBTOpEeHNE yueOHOro MaTepuaa o TeMe: 1
«IIpu3Haku 1eIUMOCTH» 1
70 [ToBTOpEeHNE yueOHOro MaTepuaa o TeMe: 1
«PanroHaJIbHBIE YHCIIA
71 [ToBTOpEeHME yueOHOrO MaTepHaa Mo TeMe: 1
«/JleicTBHS HAJ pallMOHAJIbHBIMUA YHACIAMM»
72 IToBTOpeHne yueOHOro Marepuana no reme: «MHOKECTBa»
73 [ToBTOpEeHME yueOHOTrO MaTepHaa Mo TeMe:
«Omnepanuu HaJi MHOXECTBAMI
74 [ToBTOpEeHME yueOHOrO MaTepHaa Mo TeMe: 1
«[IponoprioHaIbHbBIC BEJIMUYUHBD)
75 [ToBTOpEeHME yueOHOrO MaTepHaa Mo TeMe: 1
«IIponeHTHBIE pacyeThl»
76 [ToBTOpEeHME yueOHOrO MaTepHaa Mo TeMe: 1
«DJI€MEHTBI CTATUCTUKHU U TEOPUHU BEPOSITHOCTEI
77 [ToBTOpEeHME yueOHOrO MaTepHaa Mo TeMe: 1
«ParmoHaIbHBIEC BEIPAKECHHS
73 [ToBTOpEeHME yueOHOTO MaTepuaa Mo TeMe: 1
«ParmoHabHBIC YPABHEHUS
79 [ToBTOpEeHME yueOHOTO MaTepuaa Mo TeMe: 1
«CucreMbl anredpandecKux ypaBHEHUI)
30 [ToBTOpEeHNe yueOHOro Marepuasa o TeMe: 1
«HucnoBble HEPAaBEHCTBA M UX CBOMCTBA
’1 [ToBTOpEeHNe yueOHOro Marepuaa o TeMe: 1
«JIuHeliHble U KBaJipaTUYHbIE HEPABEHCTBA»
22 [ToBTOpEeHMe yueOHOro MaTrepuasa o TeMe: 1
«Meto MHTEPBAJIOBY
28
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23 [ToBTOpEeHME YueOHOTO MaTepraa Mo TeMe: 1
«CHCcTEMBI HEPABEHCTB)»
34 [ToBTOpEeHME YUeOHOTO MaTepraa o TeMe: 1
«CTeneHn 1 KOpHU»
85 [ToBTOpEeHME YUeOHOTO MaTepraa o TeMe: 1
«ppanoHagbHble YpaBHEHUS
26 [ToBTOpEeHME YUeOHOTO MaTepraa o TeMe: 1
«MppanrioHanbHbIE HEPABEHCTBAY
Q7 [ToBTOpEeHME YUeOHOTO MaTepraa o TeMe: 1
«DYHKIMH U UX CBOKWCTBA»
28 [ToBTOpEeHME YUeOHOTO MaTepraa o TeMe: 1
«IIporpeccun»
29 [ToBTOpenue yueOHOro Marepuania mno Teme: 1
«Tpuronomerpuueckre GyHKIIUN»
90 [ToBTOpenue yueOHOro Marepuaia mno Teme: 1
«TpuroHoMeTpuyecKrue ypaBHEHUs U HEPABEHCTBA
91 [ToBTOpEeHHe yueOHOro Marepuaa o TemMe: 1
«[lokazarenpHas QyHKITISI
9 [ToBTOpEeHHe yuebHOro Marepuaa o Teme: 1
«Penienne nokasareynbHbIX YpaBHEHUI
93 [ToBTOpEeHHe yueOHOro Marepuaa o TemMe: 1
«PenieHne noka3zareabHbIX HEPABEHCTBY
94 [ToBTOpEeHHe yuebHOro Marepuaa o Teme: 1
«Jlorapudmuueckas Gynkums»
95 [ToBTOpEeHHe yueOHOro Marepuaa o Teme: 1
«Pemenue norapumMudecKux ypaBHEHUN»
96 [ToBTOpeHue yueOHOro MaTepuana o Teme: 1
«Pemenne norapupmMuIecKux HEPABEHCTBY
97-98 Hmozoseas konmponwvhan paboma 2
(IIpomesricymounasn ammecmayus)
99 [ToBTOpeHue yueOHOro Marepuana no Teme: 1
«[IpousBosiHas u e€ NpuMEHEHHEN
100 [ToBTOpeHue yuebHOro Marepuania no Teme: 1
«HeonpenenenHslii HHTErpan)
101 [ToBTOpeHue yuebHOro Marepuana no Teme:
«OnpeneneHHbIN HHTETpa)
102 3aKJIFOUUTENBHBINA YPOK 1
11 xnace
Moayab «I'eomeTpus
No KoJj-Bo yacos
Tema pa3zaeJia, ypoka
YPOKa
I'masa 1: KOOPAWUHATBI U BEKTOPBI B TIPOCTPAHCTBE | 16
1 JlexapToBbI KOOPAMHATHI TOYKH B MPOCTPAHCTBE 1
) [Ipocreiimue 3a1aun B KOOpAUHATAX: PACCTOSIHUE MEXKAY ABYMS 1
TOYKAMH U KOOPJMHATHI CEPEIUHBI OTPE3Ka
3 ITonsiTue BekTOpa. PaBeHCTBO BEKTOPOB 1
4 Koopnnnats! BekTOpa 1
5 Cli0)XKeHUe M BBIUUTAHUE BEKTOPOB 1
6 IIpoTHBONOJIOKHBIE BEKTOPBI 1
29
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7 YMHOKEHUE BEKTOpa Ha YUCIIO 1
8 TI'omoreTus 1
9 CaoifcTBa roMoTeTHH 1
10 Yroa Mexay BEKTOpaMu 1
11 CxaJisipHOE MPOU3BEJICHUE BEKTOPOB 1
12 BelunciieHre yrioB Mex1y IpsIMbIMU 1
13 I'eomeTpryecKkoe MECTO TOUEK IPOCTPAHCTBA 1
14 buccekTop nByrpaHHoro yria 1
15 YpaBHEHHE IIOCKOCTH 1
16 Koumponvnasa paooma Nel 1
I'nasa 2: TEJIA BPAIIIEHUSA 29
17 [TonsiTe nunuHIpa 1
18 [Lnomaae MOBEpXHOCTU HMJIMHAPA 1
19 Pemenue 3anay no teme: «{lununaap» 1
20 [Ipu3ma, BiucanHasi B WJIMHAP 1
21 [Ipu3ma, onmcaHHas OKOJI0 HHJIMHIPA 1
22 IlonsiTue KoHyca 1
23 ITnonianp MOBEPXHOCTH KOHYCA 1
24 Pemenue 3anau no reme: «Konyc» 1
25 Y ceu€HHBIN KOHYC 1
26 [Tnomraas OOKOBOI MOBEPXHOCTH YCEYEHHOTO MIIMHAPA 1
27 [lupamua, BnucaHHas B KOHYC 1
28 IInpamua, onrca”Hasi OKOJIO KOHyca 1
29 KombOunHanmu Konyca u nupaMuisl 1
30 Konmponvnas paboma Ne2 1
31 Cdepa u map 1
32 YpaBuenue chepbl 1
33 B3aumHoe pac nosnoxenue chepbl U IIIOCKOCTH 1
34 KacarenbHast minockocTs K chepe 1
35 Pemenue 3anau o teme: «Cdepa u map 1
36 MHororpaHHMKH, BIUCAHHBIE B cepy 1
37 ITpu3ma, BoucanHas B chepy 1
38 ITupamuia, BnucanHas B chepy 1
39 MHororpaHHMKH, ONTMCaHHbIE OKOJIO C(EpBI 1
40 ITpu3ma, onucanHasi 0K0JI0 cepbl 1
41 Pemenue 3ana4 no teme: «MHOrOrpaHHHUKH, BIIUCAHHBIE U 1
OTHMCAHHBIE OKOJIO ChEPHD»
42 B3anMHoe pacnosioxkeHue cepsl U IpsMon 1
43 Komb6unanmu nunmnspa u chepsl 1
44 Komb6unanuu konyca u cepsl 1
45 Konmponvnas paboma Ne3 1
I'naBa 3: OFbEMBbI TEJL. IIVIOIIAIb COEPHI 17
46 O06BéM Tena 1
47 O06BEM IPU3MBI 1
48 Pemenue 3a1a4 o teme: «O0BEM MPU3MBI» 1
49 O06BEM TUPAMHUTBI 1
50 O6bEM yceueHHOW MUpaMu/Ib 1
51 Pemienue 3a1a4 o teme: «O0BbEM MPU3MBD) 1
52 Pemenue 3amad o reme: «O0BEM TUPAMUIBI 1
53 Pemenue ynpaxHeHUN 1
30
[okyMeHT co3aaH B anekTpoHHow chopme. Ne 107 oT 24.06.2024. UcnonHutens: Wanmnes N.A. r'BﬂEKTPOHHbM
CtpaHynua 30 3 32. CTpaHuua cosaana: 24.06.2024 09:43 m® TATAPCTAH



54 Koumponvnasa paooma No4 1
55 O6BEM KOHYCa 1
56 O0BEM yceueHHOTO KOHYyCa 1
57 O0BEM nuaMHIpa 1
58 O0BEM mrapa 1
59 Pemenue 3a1a4 o teme: «OOBEMBI TEJ BpaIIeHUs» 1
60 [Tnomans chepsl 1
61 Pemenue 3amau no teme: «Ilnomans chepoi» 1
62 Konumponvnas paboma No5 1
HUTOI'OBOE NOBTOPEHHUE 6
KYPCA ITEOMETPHUMU 10-11 KJIACCOB
63 [ToBTOpeHue U cucTemMarusalys yueOHOro Marepuasia o TeMe: 1
«BeKTOophI B MPOCTPAHCTBE
64 [ToBTOpeHue U cucTemMarusalys yueOHOro Marepuasia o TeMe: 1
«Iloniaap NOBEPXHOCTH LIIJIMHJIPA U KOHYCA
65 [ToBTOpeHue u cucremaTu3anus yaeOHOro Marepuana o TeMe: 1
«[Inomans chepoi»
66 [ToBTOpeHue u cuctemaTu3anus y4eOHOro Marepuana o TeMe: 1
«O0BeM HUIMHIPA U KOHYCa»
67 [ToBTOpeHue u cucremaTu3anus yaeOHOro Marepuana o TeMe: 1
«O0Bem mapa»
68 O60o01maromuii ypok 1
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