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IHosicuuTennLHAA 3aIHCKA
Pabouas mporpamma mo MaTeMaTuke pa3paboTaHa Ha OCHOBE:

— ®@epepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "OO6 obpasoBanuun B Poccuiickoii
®Denepauun’;

—  @enepanbHOTO  TOCYIAapCTBEHHOIO  CTaHAapTa CpeAHero  obmero  oOpa3oBaHUS,
YTBEP)KICHHOTO MpukazoM MunobpHayku Poccuu ot 17 mast 2012 roma Ne 413;

— IIpuxa3za MunucrepctBa oopa3zoBanus u Hayku PO ot 29 utons 2017 r. Ne 613 «O BHecenuun
M3MEHEHUH B (pelepanbHblii TOCYyJapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT CPEAHEro OOIIETro
o0Opa3oBaHUs, YTBEPXKICHHBIM MpHKa3oM MuHHCTEpCTBa 00pa3oBaHus W Haykw Poccuiickoit
®enepanun ot 17 mas 2012 1. Ne 413»;

— [TocranoBieHus 1 1aBHOTO TOCYIapCTBEHHOIO caHUTapHOro Bpauda Poccuiickoit Penepannu
oT 29 nexabps 2010 r. N189 "O6 yrBepxkaennu CanlluH 2.4.2.2821-10 "Canurapno-
SMHUAEMUOJIOTHUECKHE  TpeOOBaHMA K  YCIOBHSM M OpraHu3alud  OOydeHus B
00111e00pa30BaTEIbHBIX YUPEKICHUAX";

— TpeboBaHMii K pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTenbHOIl MporpamMMbl OCHOBHOT'O
obmiero oOpa3oBanuss MyHUIMIIATBHOTO 001I€00pa3oBaTebHOTO  yupexaeHuss «Cpemass
mkona Nel 1y .

Monynb «Adreépa u Ha4aJja MaTeMaTH4eCKOIro aHAJIM3a» pazpadoraH ¢ yuérom lIpumepHoit
IpOrpaMMbl  CpeIHEro o0Iero o0pa3oBaHHUS IO MaTeMaTUKE M aBTOPCKOW MPOTrpamMMBbl:
Maremarnka: paboune nporpammel: 5-11 kmacesl/ A.I'. Mep3isik, B.b. Tomonckuii, M.C. Sxup,
E.B. byuko. — 2-e uzn. nepepad. — M.: Benrtana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydyeOHOro Marepuaiga He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJep’KaHue MpPeIMETHBIX TeM Oo0pa3oBaTeNbHOrO CTaHIapTa: anreodpa,
q)YHKLII/II/I, TPUTOHOMCTPHUA; Hadalla MATCMATHYCCKOI'0 aHajln3a, YpPaBHCHUA H HepaBeHCTBa;
3JIeMEHThl KOMOWHATOPUKHU, CTATUCTUKH U TEOPUH BEPOSTHOCTEH.

B ocHOBY mnporpammbl MOJOXKEHa KOHLENIMs, NpeaycMmarpuBaromas (GopMupoBaHue
(GYHKIIMOHAJIBHBIX 3HAHUN W YMEHHH, KOTOpble 00eCneuyMBarOT LEeIeco00pa3HOe NMPUMEHEHHE
3HaHUM 1o anrebpe W Hayanam aHanu3a. llporpamma peanusyercss ¢ HCIOJIb30BaHHEM
CJIEIYIOIIEro y4eOHO-METOIUYECKOT0 KOMILIEKTA:

10 kaacc
Mopnyab «Ajredpa u Ha4aIa MAaTEMATHYECKOI0 AHATH32»

1) Marematuka. AnreOpa M Havaiga MaTeMaTHYeCKOro aHaim3a. ba3oBwlii ypoBeHb: 10
knacc: yuebHuk / A.I'Mep3msak, [.A. Homuposckuii, B.b. Tlononckuii; nox pen. B.E.
[Toponsckoro. — 5-e u3n., crepeorun. — M.: Benrana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii yaeOHUK).

2) Maremaruka: anreOpa ¥ Hadala MaTEMATUYECKOrO aHalM3a, reoMeTpus. Anrebpa W Hadana
MaTeMaTH4YeCcKoro aHaiau3a. basossiii yposenb: 10 kimacce: meroauyeckoe nocooue / E. B. Byiko,
A.T. Mep3msik, B. b. [lononckuii, M. C. fAxup. — M. : Benrana-I'pad, 2020. — 113 c. : mi1. —
(Poccuiicknii yueOHUK).

3) Maremaruka : anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaiM3a, reoMeTpus. Ajiredpa u
Havaja MaTeMaTHYeCKOro aHanm3a. ba3oBelii ypoBeHb : 10 kimacc : JAHIAKTHYECKUE
matepuaisl / A. I'. Mepansik, B. b. [lononckuit, E.M. Pabunosuy, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 174 c. : un. — (Poccuiickuil yueOHUK).



11 kaace
Monayab «Ajredpa u Ha4ajIa MaTeMATHYECKOI0 AHAJIU32»

1) Maremaruka. AnreOpa M Havajga MaTeMaTHYeCKOro aHaiamusa. ba3oBbiii ypoBeHb: 11
kinacc: yueonuk / A.I'.Mepsnsik, JI.A. Homuposckuii, B.b. ITononckuii, M.C. Skup; nox
pen. B.E. Ilononsckoro. — 3-¢ u3x., crepeotun. — M.: Benrana-I'pad, 2020. — 288 c.: ui.
— (Poccwuiickuii y4eOHHUK).

2) Marematuka : anreOpa ¥ Havajga MaTEeMaTHYECKOTO aHain3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTU4yecKoro aHanu3a. ba3oBelii ypoBeHb : 11 kiacc : MeToaudeckoe
nocob6ue / E. B. bynko, A. I'. Mep3insk, B. b. [Tononckwii, M. C. flkup. — M. : Benrana-
I'pad, 2020. — 74 c. : wn. — (Poccuiickuii yueOHHUK).

3) Maremaruka : anreOpa U Hayajla MaTeMaTHYECKOrO aHajimu3a, reomerpusi. Anrebpa u
Hayaja MaTeMaTHuecKoro ananu3a. ba3oBblii ypoBenb : 11 kiacc : nugakTUdeckue
marepuansl / A. I'. Mepsnsk, B. b. Ilononckuii, E.M. Pabunosuu, M.C. Sxup. — M. :
Benrana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yueOHUK).

[Tpu cocraBnenun monyns «I'eomerpusi» Oblia ucrosb3oBaHa [lpumepnas mporpamma
cpeaHero odmiero o0pa3oBaHus 10 MaTEMAaTHKE U aBTOPCKast mporpamma: MaTtemaruka: pabodne
nporpammel: 5-11 kmacesl/ A.I'. Mep3msk, B.b. [Tononckuit, M.C. Sxup, E.B. bytko. — 2-e uza.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

N3menenuss B coaepkaHue ydeOHOro Marepuaisa He BHeceHbl. [Iporpamma
KOHKPETH3UPYET COJEp)KAaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOTO CTaHIApTa: IeOMETpPHUs Ha
MJIOCKOCTH; MPSIMBIE U TIFIOCKOCTH B MPOCTPAHCTBE; MHOTOIPAHHUKHM; TEJIa BPAIICHHUS.

10 kiace
Moayas «I'eomeTpus»

1) Maremaruka. ['eomerpusi. basoeiii ypoBenb: 10 kmacc: yueOnuk / A.I'Mep3mik, JI.A.
Hommupogckuii, B.b. [lomorckuii u ap. — 3-e usn., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: mi. — (Poccuiickuii yueOHUK).

2) MaremaTuka : anreOpa M Hayajlla MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus.
bazoBerit ypoBens : 10 kiace : meroanueckoe nocoodue / E. B. bymko, A. I'. Mepansk, B.
b. [Tononckuii, M. C. AAkup. — M. : Benrtana-I'pad, 2020 — 69 c. : mi1. — (Poccuiickuii
y4EOHUK).

3) Maremaruka : anrebpa W Havajga MaTeMaTHYeCKOrO aHaiHM3a, TeoMeTpHs. [ eoMeTpusl.
bazoBeiii ypoBens : 10 kmacc : aunmaktudeckue matepuansl / A. I'. Mepsmik, B. b.
[Tonouckuit, E.M. PabunoBuu u np.. — M. : Benrana-I'pa¢, 2020 — 128 c. : nin. —
(Poccuiickuii yaeOHUK).

11 knacc
Monayab «I'eomerpus»

1) Maremaruka. ['eomerpusi. BasoBeiii ypoBeHb: 11 kmacc: yueOnuk / A.I'.Mepsmsik, J.A.
Homwuporckui#i, B.b. Tlomonckuii, M.C. fkup; mom pea. B.E. Ilomonbckoro. — 3-e wu3m.,
crepeotul. — M.: Benrana-I"pad, 2020. — 207 c.: ui. — (Poccuiickuit yueOHUK).



2) Marematuka: reometpusi. ba3oBeiiit ypoBeHs : 11 kimacc : metoamueckoe mocooue / E. B.

Bynxo, A. I'. Mep3nsk, B. b. [Tononckuit, M. C. Slkup. — M. : Benrana-I'pad, 2020 —
68 c. : mn. — (Pocculickuii yueOHUK).

3) Maremaruka : anrebpa ¥ Hayajga MaTeMaTH4eCKOro aHajiM3a, reoMeTpus. I'eomerpus.

bazoBeiit ypoBenb : 11 kimacc : mumaktudeckue marepuansl / A. I'. Mepsmsk, B. b.
[Tononckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : min. —
(Poccwuiickuii yaeOHUK).

CornacHo yueOHOMY IJIaHY Ha U3YYCHHE MaTeMaTUKU oTBoAuTCs 340 yacos:

B 10 kmacce (170 wacoB B roa: 3 yaca B HEIENIO MOAYJIb «AsreOpa W Hadaia

MaTeMaTHYeCKOTO aHaJiM3a» U 2 Jaca — MOIYJb ((FGOMeTpI/IH»);

B 11 kumacce (170 wacoB B roa: 3 uaca B HEACHI0 MOIYJIb «AiredOpa ¥ Hauaia

MaTeMaTH4YeCKOTO aHaJiM3a» 1 2 Jaca — MOIYJIb ((FCOMeTpI/IH»).

Cpoxk peanuzanuu padoyeil mporpaMmsl 2 roja.

Ilnanupyemble pe3yJbTAaThl 0CBOCHHS Y1eOHOI0 NpeaAMeTa

10 kaace

JIMYHOCTHBIE pe3yJbTaThbl:

BOCIIMTAHUE POCCUUCKON TIpa)KTAaHCKOM HMICHTUYHOCTH: NATPUOTU3MA; TOTOBHOCTH K
cnyxennto OrTedecTBy, €ro 3alluTe; OCO3HAHUS POCCUUCKOW HICHTHYHOCTH B
MOJIMKYJIETYPHOM COIIMYME; YyBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOLTHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MUPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YypPOBHIO pa3BUTHS  HAYyKH,
3HAUUMOCTH HAyKH, TOTOBHOCTh K Hay4yHO-TE€XHHYECKOMY TBOPYECTBY, BIaJICHUE
JIOCTOBEPHOH HHQOpPMAIMECH O TEPEIOBBIX IOCTIKEHUSX W OTKPBITUSAX MHPOBOU U
OTEUECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPA U
00I11eCTBa;

TOTOBHOCTh U CIOCOOHOCTHh K CAaMOPa3BUTHUIO, CAMOOOPa30BaHUIO U CAMOBOCHHUTAHUIO B
COOTBETCTBUU C OOIIEUETOBEYECKUMHU IIEHHOCTSIMH M HJieajjaMd  TPaxIaHCKOTO
0011eCcTBa;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUH BCEHW KU3HM, CO3HATEIhHOE OTHOIICHHE K HEMpPEepPHIBHOMY OOpPa30BaHUIO
KaK yCIIOBHUIO YCIEITHOM MpodecCuOHaIbHOM 1 O0IIECTBEHHOM JAESITEIbHOCTH;
OopueHTalus OOydyaroluXcsi Ha pealu3alldi0 TMO3UTUBHBIX >KM3HEHHBIX TEPCIEKTUB,
WHUIIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh W CHOCOOHOCTh K JUYHOCTHOMY
CaMOOMPEIEIICHHUIO, CIIOCOOHOCTh CTABUTH LIETTU M CTPOUTH KU3HEHHBIC TIJIaHBbI;
TOTOBHOCTh K JIOTOBOPHOMY PETyJHPOBAHHUIO OTHOIIEHUN B TPYMIE WU COIUATBLHON
OpTraHHU3aIHi; TOTOBHOCTh OOYYAIONMUXCS K KOHCTPYKTUBHOMY YYacTHIO B TPUHSATHH
pEIIeHUH, 3aTparuBarOIINX WX IPaBa M WHTEPECHl, B TOM YHCIE B Pa3IMIHBIX (Hopmax
OOIIECTBEHHONW  CaMOOpTraHW3allid, CaMOYIPaBJICHUs, OOIIECTBEHHO 3HAYUMOM
JesATeTLHOCTH;

OCO3HAHHBIN BEIOOp Oynyiiei npodeccuu Kak MmyTh U COCOO peann3aliii COOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;



* TOTOBHOCTh OOYYAarOIIMXCS K TPYAOBOH NPO(ECCHOHANBHOW IEATEIBHOCTH Kak K
BO3MOXXHOCTH yYacTUsi B pEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPOOJIEM;

* HPABCTBEHHOE CO3HAHWE W TIOBEJCHWE HA OCHOBE YCBOCHHS OOIICUECIIOBEUCCKUX
LEHHOCTEN, TOJIEPAHTHOIO CO3HAaHUA M TIOBEICHHS B MOJHUKYJIbTYPHOM MUDE,
TOTOBHOCTH M CIOCOOHOCTH BECTH IUAIIOT C APYTUMH JIFOJABMH, JIOCTUTATh B HEM
B3aUMOIIOHUMAaHUs, HAXOJUTb O6IJ_[I/IC e 1 COTpyaAHHU4aThb JJIA UX JOCTUIKCHUA,

* pa3BUTHE KOMIICTCHIIUH COTPYIHHYECTBA CO CBEPCTHUKAMH, JIETBMH MIIQJIICTO
BO3pacTa, B3pOCIBIMH B OOpa30BaTEbHOW, OOINECTBEHHO IIOJIC3HOW, Yy4eOHO-
UCCIICIOBATEIICKOW, IIPOCKTHOM U APYTMX BUAAX NEATCIBHOCTH.

® YMCHHUEC ACHO, TOYHO, 'PAMOTHO H3JiaraTb CBOHW MBICJIN B YCTHOI\/JI U IIMCHMEHHOM pcuu,
MOHMMATh CMBICI ITOCTaBJICHHOW 3a/la4yd, BBICTPAMBATh apPryMEHTAIIMIO, MPHBOHUTH
[PUMEPBL U KOHTPIPUMEPHI;

* MPEICTaBICHHE O MAaTEMAaTUYECKOHW HayKe Kak c(epe YeloBEYeCKOH IesTeIbHOCTH, 00
Jramax eé pasBuTHUA, O €€ 3HAYMMOCTH AJIg pa3BUTHA HUBHUIIN3AlIUU,

* KPEaTWBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOMYMUBOCTh, AKTHBHOCTh NPU PEIICHUH
MaTEMAaTUYCCKUX 3a4a4,

* KPUTHYHOCTh MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTMYECKHE HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATE TUIIOTE3Y OT q)aKTa;

* yMEHHE KOHTPOJMPOBaTh TPOLECC H  pe3ylbTaT y4eOHOW  MaTeMaTHYECKOM
JeSTENIbHOCTH;

*  CHoCOOHOCTh K 3MOIIMOHAILHOMY BOCIPHUSATHIO MaTEeMAaTHYeCKUX  OOBEKTOB, 3ajad,
peleHui, pacCyKaCHU.

MeTtanpeameTHblie pe3yJabTaThl:
Pecynamuenvie YY/[:

* CIOCOOHOCTh CaMOCTOSATEIBLHO OOHApYXUBaTh U (OPMYIUPOBATH YUEOHYIO IpoOiieMy;
onpeneNniTh Iellb y4eOHOW JesTenbHOCTH, 3a7aBaTh IapaMeTpbl M KpPUTEpUH, 10
KOTOPBIM MOJKHO ONPEIENIUTh, YTO LENb JOCTUTHYTa; CTaBUTh U (POPMYIHPOBATh
COOCTBEHHBIE 3a7auydl B 00pa30BaTEJbHOM AEATENBHOCTH M IKM3HEHHBIX CHUTYaIUsX;
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIBHOM JIE€ATEIbHOCTH;

* OLICHMBATh BO3MOJKHBIE ITOCIIEICTBUS JOCTHKEHUS MTOCTABJIEHHON 1IEJIN B IE€ATEIbHOCTH,
COOCTBEHHOM JKM3HU U KM3HU OKPY)KAIOLIUX JIFOJIeH, OCHOBBIBAsICh Ha COOOpaKEHUSIX
STUKH U MODPAJIH;

*  CHOCOOHOCTH CaMOCTOSITEIBHO IJIAHUPOBATH AJIbTEPHATHUBHBIE MTYTH JOCTHIKEHUSI LIEJIEH,
OCO3HAaHHO BBIOMpaTh Hambonee H(PPEKTUBHBIE CIMOCOOBI perieHusT Y4eOHBIX U
MIO3HABATENIbHBIX 33/1a4;

* OIIGCHMBAaTh pPECypChl, B TOM UHCJIE BpeMs M JApyrue HeMaTepuajbHbIE pPECYpCHI,
HE00XO0/IUMBIE /7151 TOCTH)KEHUS TIOCTABICHHOH 11eMH;

* OpraHu3oBbIBaTH 3()(PEKTUBHBIA IMOUCK PECYPCOB, HEOOXOIMMBIX [UISl JIOCTHKEHUS
IIOCTaBJIEHHOW LIENH;

*  COIOCTABJISITH MMOJYUYEHHBIN pe3ylbTaT AeATeIbHOCTHU C MOCTaBICHHOMN 3apaHee LeNblo;

* YMEHHME COOTHOCUTb CBOM JIECHCTBUS C IIJIAaHUPYEMBIMH pE3yJIbTaTaMH, ONPEAEIATh
CIocoObl IEWCTBUN B paMKaXx MPEAI0KEHHBIX YCIOBUN U TpeOOBaHMIA;

* yMEHHE OCYLIECTBIATh KOHTPOJb MO 00pa3ily U BHOCUTh HEOOXOJMMbIEe KOPPEKTUBHI B
COOTBETCTBUU C U3MEHSIOLIECICS CUTYyaLNEN;

* CHOCOOHOCTh aJ€KBAaTHO OLIEHUBATh IPABHIBHOCTh MM OIMIMOOYHOCTH BBIMOJTHEHUS
yueOHOW 3anauu, €€ OOBEKTHBHYIO TPYIJHOCTh M COOCTBEHHbIE BO3MOXKHOCTH €&
peleHus;



° YMCHHC OIPCACIIATh IMOHATHA, CO3daBaTb 0606L[ICHI/ISI, YCTaHAaBJIMBATL AaHAJIOTUH,
KJIacCH(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMpATh OCHOBAaHHS W  KPUTCPHH IS
KJIaCCU(UKALINY;

* yYMECHHME YCTaHABJIMBATh [MPUYMHHO-CIICJACTBCHHBIC CBSI3H; CTPOMTH JIOTHYECKHUE
pPacCyXXJIeHUsI, YMO3aKJIIOueHUs] (MHIYKTUBHBIC, JIEAYKTUBHBIE M 10 aHAJIOTUU) U
BBIBO/JIBI;

* YMEHHS CO3/aBaTh, MPUMEHSATh U MIPEOOPaA30BBIBATh 3HAKOBO-CUMBOJIMYECKUAE CPEJICTRA,
MOJICTIH U CXEMBI JIJIsl PEIICHUS YI€OHBIX M O3HABATEILHBIX 33/1a4.

Ho3znaeamenvnvie YY/[:

* (QopmupoBanue yueOHOW U OOUIETIONBH30BATENLCKON KOMIIETEHTHOCTH B 001acTu
UCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTUH (UKT-
KOMITETEHTHOCTH);

* [EpBOHAUYAIBHBIC TPEJCTABICHHUS 00 HIEIX M O METOJaX MaTeMaTHKH Kak o0
YHHUBEPCAIbHOM $SI3bIKE HAYKHM WU TEXHHUKH, O CPEICTBE MOJICIMPOBAHUS SIBICHUNA U
IIPOLIECCOB;

* yYMEHHE BHUJIETh MaTEMaTHYECKYIO 3a7[auy B KOHTEKCTE MPOOJIEMHOI CUTyalluu B APYTUX
JTUCITUTUINHAX, B OKPYKAIOIICH KU3HU;

* TMOUCK M HaxOXJeHHe OOOOIIEHHBIX CIOCOOOB pEIIeHUs 3aJady, B TOM 4YHUCIE,
OCYIIIECTBIICHUE Pa3BEPHYTOTO MH(DOPMAIIMOHHOTO TTOWCKA U MOCTAaHOBKA HA €r0 OCHOBE
HOBBIX (Y4eOHBIX U MO3HABATEIbHBIX) 3a/1a4;

* KPHUTHYECKOE OIICHWBAHWE W WHTECPIPETHPOBAHWEC WH(POPMAIMU C PA3HBIX TO3MIIHH,
pacrno3HaBaHue U (PUKCHUPOBAHKE MPOTUBOPEUHs B UHGOPMAIIMOHHBIX HCTOUYHUKAX;

*  HCIOJIb30BAHHME PA3IMYHBIX MOJICITHHO-CXEMATHICCKUX CPEICTB IS TPEACTABICHUS
CYILIECTBEHHBIX CBSI3¢M W OTHOIICHWH, a TaKXe MPOTHUBOPEUU, BBISBICHHBIX B
WH(OPMAIMOHHBIX UCTOYHUKAX;

* HaxOXJEHHE U MPUBOJ KPUTUYECKUX apTyMEHTOB B OTHOIICHUU ACHCTBUN U CYXKICHUN
JPYTOro; CIOKOWHOE U pa3yMHOE OTHOIICHUE K KPUTHUYSCKUM 3aMEYaHHUSIM B OTHOIIICHUN
COOCTBEHHOTO CYXKJIEHUS, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJ[ 32 paMKH Yy4eOHOTO IpeJMeTa W OCYIISCTBICHHE IICJICHANPABICHHOTO TOWCKA
BO3MOXKHOCTEH JUIsl MIMPOKOTO MepeHoca CPEJICTB U CIIOCOO0B AeHCTBUS,

*  BBICTPAWBAHHME WHJIWBHIYyATHLHOW 00pa30BaTEILHON TPACKTOPHH, C YICTOM OTPaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS,

* yMEHHE MEHSTh U yJIEePKUBATh pa3Hble MO3UILIMU B TIO3HABATENILHOM J1€ATEIbHOCTH,

® YMCHHEC INIOHHMMAThb W HUCIIOJB30BATH MATCMATHUYCCKUC CPCACTBA HAIJIAAHOCTU (pI/ICYHKI/I,
YCPTECIKHU, CXCMBbI U I[p) AJI WITIOCTpaluu, UHTCPHPCTALUH, APT'YMCHTAIIUU

® YMCHHEC BbBIIBUTI'aTb THUIIOTC3bI IIpU PCHICHUU y‘-Ie6HI>IX 3aa4 MW ITOHUMaHHA
HCO6XOI[I/IMOCTI/I UX IIPOBCPKH,

¢ TIOHUMAaHHEC CYHIHOCTH aJITOPUTMHYCCKUX npeﬂ;nncaHHﬁ H YMCHUA }leﬁCTBOBaTL B
COOTBCTCTBUH C TPCAJIOKCHHBIM AJITOPUTMOM;

*  CHOCOOHOCTH IIAaHUPOBATH U OCYIICCTBIIATh ACATCIbHOCTb, HAITPABJICHHYIO Ha PCUHICHUC
3alaq UCCIICAOBATCIILCKOTO XapaKTepa.

Kommynuxamuenvie YY/I:

*  pa3BUTHE CIIOCOOHOCTH OCYIIECTBIATH JCIOBYI0O KOMMYHHUKAITMIO KaK CO CBEPCTHHUKAMH,
Tak ¥ CO B3pPOCIHBIMH (KaKk BHYTpPH OOpa30BAaTENbHOW OpraHM3allH, TaK U 3a ee
npeaenaMu), TOAOUpaTh TAPTHEPOB JJIs  JIEJIOBOM KOMMYHHMKAIIUM HWCXOAS U3
CO00paXeHMI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;



IpPU OCYIIECTBJIEHUH TPYNIOBOH pabOThl OBITh KaK PYKOBOIUTENEM, TaK M UICHOM
KOMaH/Jbl B pa3HbIX poOJsIX (FeHepaTtop HeH, KPUTHUK, HCIIOJIHUTENb, BBICTYNAIOLIHM,
AKCIIEPT U T.1.);

KOOPJIMHUPOBAaHUE U BBINOJIHEHHE paOOThl B YCIOBHUSX PEAIbHOIO, BUPTYAIbHOTO U
KOMOMHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BEpPHYTOE, JIOTHYHOE M TOYHOE WM3JI0KECHHE CBOEH TOYKHU 3PEHUS C HUCIIOJIB30BAHUEM
a7IeKBaTHBIX (YCTHBIX U IMCbMEHHBIX) A3BIKOBBIX CPEJICTB;

pacrio3HaBaHME KOHQUIMKTOTEHHBIX CHUTYyalludl M NpeloTBpalleHue KOH(IMKTOB 10 HUX
aKTUBHOHU (ha3bl, BHICTpAUBaHHE JIEIOBOW U 00Opa3oBaTENbHON KOMMYHHKALUHU, U30eras
JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHH.

Hpe)IMeTHLIe pe3yabTaThl.

Yuawuiica nayvumcea:

Mopayab «Ajredpa u Hayajaa MaTeMATHYECKOI0 AHATHU3A)

OCO3HaBaTh 3HAYEHHWE MATEMaTUYECKOW HAyKW JUIsl PELIEHUs 3a]ad, BO3HMKAIOLIUX B
TEOPUM M B IPAKTHKE; IIMPOTY U B TO XK€ BpPEMs OIPAHUYECHHOCTb ITPUMEHEHHUS
MaTE€MaTU4YeCKNX METONOB K AaHAJIW3y U HCCIEIOBAHUIO IIPOLIECCOB W SBICHUN B
IpUpOJie U OOILECTBE;

OCO3HAaBaTh 3HA4YECHME IPAKTUKU U BOIPOCOB, BOZHUKAIOIIMX B CAMOW MaTE€MAaTHKE, JUIA
(GopMHpOBaHUS W PA3BUTUS MATEMaTHUYECKOW HAyKH; MCTOPHIO DPa3BUTHUS IOHATHUS
YHCJIa, CO3/IaHUsI MATEMATHYECKOTO aHAIIN3a;

0CO3HaBaTh 3HAu€HWE HJIEH, METOJIOB U pPE3yJIbTAaTOB aareOpbl M MaTeMaTUYeCKOIro
aHaJIM3a JUIsl IOCTPOEHUSI MOJEIIEN PeabHBIX IPOLIECCOB U CUTYalUil; YHUBEPCAJIbHBIN
XapakTep 3aKOHOB JIOTMKM MaT€MAaTHYECKUX PACCYKICHMM, UX PUMEHUMOCTh BO BCEX
00J1aCTAX YeI0BEYECKON AeATeIbHOCTH;

NOHMMAThH pa3jinyve TpeOOBaHWM, MPEIbSBISIEMbIX K JI0Ka3aTE€IbCTBAM B MaTEMAaTHKE,
€CTECTBEHHBIX, COLUAIbHO—3KOHOMHWYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;
pa3BUBaTh IIPEACTABICHUE O BEPOSATHOCTHOM XapakTepe pas3JIMYHBIX IIPOLIECCOB U
3aKOHOMEPHOCTEN OKPYKAOIIET0 MUPA;

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

IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS ISl 000CHOBAaHUS UICTUHHOCTH YTBEPKACHUIH;
ONEPUPOBATH NOHATUAMU: HATYypaJIbHOE YMCIIO, MHOKECTBO HaTYpaJIbHBIX YHCEII, LIEJI0e
YHUCIO, MHOXECTBO LENbIX YHuCeN, OOBIKHOBEHHass JpoOb, JecATU4YHas JApoOb,
CMEIIAaHHOE YHCIO, PAalUOHAIBHOE YHCIO, MHOXKECTBO pPAalMOHAIBHBIX YHCEI,
UPPALMOHAIBHOE YUCIIO, IEUCTBUTEIIBHOE YHCIIO0, MHOKECTBO JECHCTBUTENBHBIX YUCET,
reoMeTpHUYeCcKast WHTEpIpeTanus HaTypaJbHBIX, LETBbIX, palrOHAIbHBIX,
JIEHCTBUTEIIbHBIX YUCET,;

BBIIIOJIHATh OKPYIVIEHHE PALMOHAIBHBIX M HMPPALMOHAIBHBIX 4YHUCENT C 3aJaHHON
TOYHOCTBIO;

yIOpAI0YMBATh YMCJA, 3alMCaHHBIE B BHUJE OOBIKHOBEHHOW M JECATHYHOW Apoldw,
YuciIa, 3aUCaHHBIE C UCIIOJb30BaHUEM apu(METHYECKOTO KBAJJPAaTHOTO KOPHS;
BBIMIOJHATh CTaHIAPTHBIE TOXIECTBEHHbIE NPEOOpa3OBaHUs TPUTOHOMETPHUUECKHUX,
VPPALMOHAIBHBIX BBIPAKECHUM;

BJIAJICTh MOHATUAMU: 3aBUCUMOCTh BEJIMYMH, (DYHKIMS, apTyMEHT U 3HaUeHHe (PyHKINH,
00J1aCTh OIpeIeNIeHUs] 1 MHOXKECTBO 3HaYeHUH (DYHKIIMH, TpapUK 3aBUCUMOCTH, Ipaduk
GYHKIMM, HYTU QYHKIUH, TPOMEXYTKHA 3HAKOIIOCTOSIHCTBA, BO3PACTAaHUE HA YHCIOBOM

7



POMEXYTKe, YObIBaHME Ha YHCIOBOM IIPOMEXKYTKE, HauOosblllee M HaMMEHBIIIEe
3HaYeHUue (YHKIMM Ha YHUCIOBOM IPOMEXYTKE, MepHoAuuecKas (PyHKIMs, NEpPHOA,
YyeTHas U HedeTHast QYHKIMH; yMETh IPUMEHSTh 3TH NOHATHS MPH PEIICHUN 3a]1ay;
BJIAJICTh MOHATHEM 00paTHas (YHKLHS; IPUMEHATh 3TO NOHATHUE IIPU PELICHUHU 3a/ay;
OPUMEHSTh TPH pEIICHHH 3aJad CBOWCTBA (YHKUMIH: YETHOCTb, MEPUOIUYHOCTD,
OTPaHUYECHHOCTb;

IPUMEHSATH [IPU PELICHNUH 331a4 IpeoOpa3oBaHus rpa@KoB (QyHKIIHIA;

BIAJETh  IOHATUAMHU  YHCIOBasg  IOCIENOBATEIbHOCTb,  apudmMeTnueckas HU
reOMEeTpHUYECKas IPOrpeccus;

OpPUMEHSATh TPU  pEIIeHUH 3a7ad CBOIMCTBAa M NpPU3HAKU apu(PMETHUYECKOH U
reOMETPUYECKON ITPOrPECCUH;

BJIAJICTh IOHATHEM OECKOHEYHO YOBIBaIOLasi I'e€OMETpHUYEecKas Iporpeccus U yMeTb
IIPUMEHSATD €TI0 IIPU PEIICHUH 3a/1a4;

BBIIIOJIHATH BbIYUCICHUA u Hpeo6pa303aHH51 Bblpa)KeHHﬁ, COACpIKAIINX
I[CﬁCTBHTGJILHLIC qucia, B TOM YHCJIC KOPHH HAaTypaJIbHBIX CTGHGHCﬁ;

BBIMIOJHATh ~ CTAHAAPTHBIE  TOXKJIECTBEHHBIE  MPeoOpa3oBaHUs  MPPALMOHAIBHBIX
BBIPXKEHUI;

OBJIaACTb OCHOBHBIMHU THUIIAMU HPPAHOHAJIbHBIX, CTCIICHHBIX ypaBHeHI/Iﬁ W HCPABCHCTB
" CTaHJAPTHBIMHU MCTOAAMHU UX peHIeHI/Iﬁ U IPUMCHATH UX IIPU PCIHICHUH 3a1a4;

BJIAJICTh TOHSATHEM CTENeHHass (YHKIHSA;, CTPOUTh €€ rpaduk M yMeTh NPUMEHATH
CBOWCTBA CTENICHHOHN (PYHKIIUY MPH PEIICHUH 3a/1a4.

HEPEeBOIUTH IPAJyCHbIE MEPHI YIJIOB B pajiaHHbIE U HA00OPOT;

CTPOUTH YHUCIIOBYIO OKPYKHOCTb Ha KOOPJMHATHOMN IJIOCKOCTH;

OTKJIa/IbIBaTh HA YUCIIOBON OKPYKHOCTH 3HAYEHMS PA3JIUYHBIX YIJIOB;

BBISIBJIAITh CBSI3b MEXKAY JE€KAPTOBBIMU KOOPAMHATAMU M KPUBOJIMHEHHON KOOpAMHATON
TOYKU Ha YMCIIOBOI OKPYKHOCTH;

OTIepHPOBATH TEPMUHAMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, apKCUHYC, apKKOCHUHYC,
apKTaHTEHC, aPKKOTAHTeHC;

IPUMEHSTHh CBOMCTBA CHHYCA, KOCUHYCA, TAHT€HCA M KOTAaHT€HCA: 3HAKU 110 YETBEPTSM,
COXpaHEHHE 3HAYeHHsI TP W3MEHEHHWH yTja Ha IIeJI0€ YHCIO0 O00OpPOTOB, YETHOCTH
KOCHHYCa U HEYETHOCTb CUHYCa, TAHI€HCA U KOTAHT€HCa,

OTIpeNeNATh 3HAYSHHsI CHHYCa, KOCHHYCa, TAaHT€HCAa W KOTAaHTeHCa YTJIOB HA YHCIIOBON
OKPY>KHOCTH;

paboTaTh ¢ TabauIel TPUTOHOMETPUIECKUX (POPMYIT;

HNOHUMATh CYLUIHOCTb, 3aIIUCh U IPUMEHEHHE (GOPMYII IPUBECHHUS;

BJIAJIETh HOHATHAMU TPUTOHOMETPUYECKHE byHKIMN:
y=8iNX,y=C0SX,y=1gx,y =CtgX; crpoutb uX TrpapuKd U YMETh NPUMCHATH
CBOWCTBA TPUTOHOMETPHUECKUX (DYHKIIMIA IPH PELICHNH 3a/1a4;

OpUMEHATh  (OPMYJBI  CIIOKEHHUsl TpH  MpeoOpa3soBaHUU  TPUTOHOMETPHUECKUX
BBIPAKECHMUI;

OpUMEHSITh (OPMYJIBl JBOHHOTO aprymMeHta B paboTe C  TPUTOHOMETPHYECKHUMH
BBIPKEHUSIMH;

OpUMEHATh (POPMYJIBI TIOHIDKEHHS CTETIeHH B paboTe ¢  TPUTOHOMETPUYCCKHMHU
BBIPOKECHUSIMH,

peoOpa3oBbIBaTh CyMMBbI TPUTOHOMETPUUYECKUX (YHKIUH B IPOU3BECHHUS;
peoOpa30BbIBaTh MPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIUI B CyMMBI;
npeoOpa3oBbIBaTh BeipaxkeHus ASIiN X+ Bcos X k Bugy Csin(x+t);



e [PAaBWIbHO HAXOIUTb 3HAYCHUS APKCUHYCOB, AapKKOCUHYCOB, apKTaHIC€HCOB W
ApPKKOTaHI€HCOB YHUCEIT;

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

®  BBIBIIATH CPEIU NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHI YaCTHBIE CIIydau;

® [IPUMEHATh K PA3NMYHBIM TPUTOHOMETPUYECKUM YPAaBHEHUSM OIPEICIICHHBIE METOJbI
UX PCIICHUS: BBEICHUE HOBOM IEPEMEHHOM, Pa3jOKEHUE HAa MHOMKUTEIIN, BBEICHHE
BCIIOMOTI'aTEJIbHOI'O apTyMEHTA;

e pemarb OAHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHMSI PA3JIMYHbIX CTCIICHEH;

e BIAJETh NOHATUAMU: IPOU3BOJHAS (PYHKIIMU B TOUKE, IPOU3BOIHAS (PYHKIIUY;

BBIYUCIIATH IPOU3BOHBIE FIEMEHTAPHBIX (PYHKIMH U X KOMOMHALIMI;

OPUMEHSATH MpaBuia qudepeHpoBanus GyHKINHI;

MOJIB30BAThCs (POPMYIIOH BBIYUCICHUS IPOU3BOIHON CIIOKHOM (DYHKIINH;

OPUMEHSTh TEOMETPUUECKUN B (PU3UYECKHIA CMBICIIBI IPOU3BOAHON HA MPAKTHUKE;

UCCIeIoBaTh (DYHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI,

CTPOUTH TPaQUKH U IPUMEHSTDH K PEIICHUIO 33]1a4, B TOM YHCJIE C TTapaMeTPOM;

BJIAJICTh NMOHATHUEM KacaTelbHass K Tpaguky (YHKIMA M yMETh NMPHUMEHSTH €ro IpH

pellIeHnH 3aay.

Ylmmuﬁc;l noJtyuum 603MOMCHOCHIb HAYYUMbCA .

*  ONEpUpOBaATh MOHIATHEM ONPEAEICHUS, OCHOBHBIMU BHUJIAMU ONPEIEICHUN, OCHOBHBIMHU
BUJIaMU TEOPEM;

* IOHHMMAaTh CYTh KOCBEHHOI'O JIOKa3aTeJIbCTBA;

*  ONepUpOBaATh YUCIOBBIMU MHOXKECTBAMU IIPU PELLICHUHU 3a/1a4;

*  BBINOJHATH TOXK/ECTBEHHBIE MTPEOOPA30BaHUS TPUTOHOMETPUUYECKUX U UPPAIMOHATBHBIX
BBIPXKEHUI;

*  BJIQJICTh OHATUEM ACUMIITOTHI U YMETH €r0 IPUMEHSTH IIPU PELIEHUH 3a/aY;

* cBOOOJHO BJAJETh CTAaHAAPTHBIM amapaTOM MAaTeMaTH4YeCKOro aHamusa s
BBIYHCIICHUS] IPOU3BOIHBIX (DYHKITUU OJTHOM TIEPEMEHHOM;

* nuddepeHIPOBATH TPUTOHOMETPUYECKUE U 0OpaTHBIE TPUTOHOMETpUYECKUE (QYHKITIH;

*  CBOOOJTHO MPUMEHSTH armapaT MaTeMaTHUYECKOTO aHalu3a JJIsl UcciaeaoBaHusl (yHKIIHI
U TIOCTpOEHUs TpaUKOB, B TOM YHCIIE UCCIET0BAaHUS Ha BIMYKJIOCTb;

*  YMETh MPUMEHSTH MPU PEIICHUH 3a]]a4 CBOMCTBA HEMPEPHIBHBIX (DYHKITHIA.

Hcnonvzoeamov npuodpemenHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OesmenbHOCmU U
NOBCEOHEBHON JHCUHU 015

® TEOPETUKO-MHOXKECTBEHHOTO SI3bIKAa M s3bIKA JIOTUKH JUIsI OMHCAHHUS peaTbHBIX
MPOILIECCOB U SBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4EOHBIX MPEIMETOB;

e JI0OKa3aTeJIbHBIX PACCYXACHUM B CUTyallUsX MOBCEIHEBHOM JKU3HHU, NPU PELICHUU 3a7a4
U3 JIPyruX MPeIMETOB;

® 3aMKCH, CPAaBHEHMs, OKPYIJICHHS UYMCIOBBIX JIaHHBIX PEANbHBIX BEJIMYHUH C
MCIIOJIb30BAHUEM PA3HBIX CUCTEM HU3MEPEHUS;

e ompeneneHus no rpadukaM M UCHOIb30BaHUS MPHU PELICHUS MPUKIIAHBIX 3a7]a4 CBONCTB
peaslbHbIX MPOLIECCOB M 3aBUCHMOCTEHW (HamOONbIIMEe W HAaUMEHbIIWE 3HAYeHUS,
MPOMEXKYTKH BO3pacCTaHHWs M YOBIBaHHUS (PYHKIMH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACHUMITOTHI, TOUKH Iepernda, nepuos u T.11.);

® UHTEPHPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHON MPAKTUYECKOW CUTYAIlNH;



e ompeneneHus 1o rpadukaM MPOCTEUITUX XAPAKTEPUCTUK MEPUOAMUECKUX MPOIECCOB B
OMOJIOTHH, SKOHOMHUKE, My3bIKE, PAIUOCBSI3H U JIp. (aMILTATYAQ, IEPUOI U T.I1.);

® PpCHICHUA IPUKIAAHBIX 3aJad H3 6I/IOJ'IOI‘I/II/I, (1)I/I3I/IKI/I, XUMHHU, 5KOHOMHKH U OPYIUX
PEIMETOB, CBS3aHHBIX  C  HCCIEAOBAHMEM  XapaKTEPUCTUK  IPOIIECCOB;
UHTEPIPETHPOBAHUS TIOJTYICHHBIX PE3YJIbTATOB,;

® TMPAKTUYECKUX pacdeToB Mo (opMmynaMm, C HCIOIb30BAHUEM MPH HEOOXOAMMOCTHU
CIIpaBOYHBIX MAaTCprUaioB, KAJIIbKYJIATOpPA, KOMIIBIOTCPA,

® [IOCTPOCHHMSI U UCCIICIOBAHUS MTPOCTEUIIIMX MaTEMATUICCKUX MOJICIICH;

®  OIMCaHUS U UCCIICIOBAHUS C TIOMOIIHIO H3yYaeMbIX TIOHSITHI PealbHBIX 3aBUCIMOCTEH;

® UHTEpIpETAllUH PE3yJbTaTOB PEUICHUS 3a7a4 C YYCTOM OIPAaHHUYCHHUH, CBSA3aHHBIX C
peaJbHBIMU CBOWCTBAMHU PACCMATPUBAEMBIX MPOIECCOB H SBJICHUN;

® PpCHICHUA TCOMETPHUICCKHUX, (1)I/I3I/I‘-ICCKI/IX, O9KOHOMHYCCKUX U APYTUX HNPUKIAAHBIX 3a14a4,
B TOM YHUCJIC C UCITIOJIb30BAHUCM IIPpU HGOGXOI[I/IMOCTI/I CIIPpaBOYHBIX MATCPUATIOB.

Mopnyas «I'eomeTpus»
Yuawuiica nayuumcs:

e [IOHMMAaTh 3HA4YCHHE TI'€OMETPUHU Ul PEIIEHUs 3a]ad, BO3HHUKAIOIIUX B TEOPUU U B
IIPAaKTHUKE; NIMPOTY NPUMEHEHHUS F€OMETPUYECKUX 3HAHUM K aHAIN3Y U UCCIEAOBAHUIO
peabHbIX IPEIMETOB U SBJICHUN B IPUPOJE U OOLIECTBE;

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

e UMEThb NPEACTABIECHUS O BO3MOXHOCTHM I€OMETPUM AJI ONMCAHMS CBOMCTB pEaJbHBIX
IIPEIMETOB U UX B3aHMHOTI'O PACIOJIOKEHUS;

® OCO3HaBaTb pOJb AKCUOMAaTUKM B  TEOMETPHUH;  BO3MOXKHOCTb  IIOCTPOCHUS
FEOMETPUUYECKUX TEOPUM HA aKCMOMAaTHYECKOH OCHOBE; 3HAYEHHME AKCMOMATUKH IS
Opyrux obnacteil 3HaHUS U U TPAKTUKH;

e pa3iuyath TpeOOBaHUS, NMpEABABIsEMble K JOKa3aTelbCTBAM B TI'e€OMETpPUH, aireodpe,
€CTECTBEHHBIX, COLUAIbHO—KOHOMUYECKUX U T'YMAHUTAPHBIX HAYKAX, HA IIPAKTHUKE;

e lcclenoBaTh YepTeXH, BKIOYasi KOMOMHAUUU (PUTYp, U3BIIEKATh, HHTEPIIPETUPOBATh U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABIEHHYIO Ha YepTexXax;

e pewarb 3a4a4d NeOMETPUYECKOrO COAEpXKAaHUA, B TOM YHCIE B CHUTyalHsX, Korja
QITOPUTM pELIEHUs HE CIelyeT SBHO M3 YCIIOBHUS, BBINOJHATH HEOOXOAUMBIE IS
pemeHus  3ajJadd  JIONOJIHUTENIbHBIE  IOCTPOCHMS, HCCIEAOBaTh  BO3MOXHOCTH
IpUMEHEHUs TeopeM U (pOopMyIT 1S pellieHus 3a/1a4;

e yMeTh (OPMYIUPOBATH U JI0KA3bIBATH TEOMETPUUYECKUE YTBEPIKICHUS;

e UMETh MpEeACTaBIEHUS 00 aKCMOMax CTEPEOMETPUU U CIEACTBUSIX M3 HUX M yMETh
IIPUMEHSATH UX IIPU PELICHUU 3a/1a4;

® UMETh MPEJICTABICHNUE O CKPEUIUBAIOIIMUXCA IIPSIMBIX B IIPOCTPAHCTBE U YMETh HAXOAUTH
YIOJ ¥ pacCTOSIHUE MEXKIy HUMH;

® [PUMEHATH TEOPEMBI O MAPAJUICIBHOCTU MPAMBIX U IJIOCKOCTEM B NMPOCTPAHCTBE IIPHU
pELICHUH 3a/1a4;

® yMETh IPUMEHSATH NapalieIbHOE TPOEKTUPOBAHUE AJI U300paXKeHUs PUTYp;

® yMETh IPUMEHSTh NEPIEHIUKYIIPHOCTH NPSIMON U IIJIOCKOCTH MPH PEICHUH 33/aY;

e BJAACTh MOHATHSAMU OPTOTOHAIBHOE IPOEKTUPOBAHUE, HAKIOHHBIE M HMX IPOCKIUH,
YMETh IPUMEHSATh TEOPEMY O TPEX MEPIIEHINKYIIApax NPU PELICHUH 3a/aY;

e BlaJeTh MOHATHAMM pAacCTOSHHE MEXIy (urypaMu B NPOCTPAaHCTBE, OOLIMA
NEPHEHAUKYIIAP ABYX CKPELIMBAIOIINUXCS MPSIMBIX U YMETh IIPUMEHATh UX IIPU PELICHUU
3ajad4;
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BIIQJICTh IIOHATHEM YIOJI MEXKIY NPAMOU U IIJIOCKOCTBIO U YMETh IPUMEHATH €ro IpU
pEIIECHNN 3a]a4;

BIIQJICTh MOHATUSAMU JABYTPAHHBIM YTOJI, YTOJ MEXAY IUIOCKOCTSMHU, NIEPIECHIUKYIISIPHbIE
IJIOCKOCTU M YMETh IIPUMEHSATh UX IIPU PELICHUU 3a/1a4;

BJIAJICTh MOHATHAMM KacaTelbHbIE IPSMBIE U INIOCKOCTH U YMEThb IPUMEHATh UX IIPU
pEILLIECHNN 3a]a4;

pacro3HaBaTh Ha YepTekax U MOJAECISAX MPSAMOM U HAKJIIOHHBIN IapaJUIeJICIIUIIe], IPSIMYIO
U HAKJIOHHYIO IPU3MBI, NHUpAMUIy, YCECUYCHHYIO INHMPAaMHUIY, NPABUIBHYIO IPU3MY H
NUpPaMULy; COOTHOCUTb 3TH TPEXMEPHBIE OOBEKTHI C UX ONUCAHUSIMU, U300paXKECHUAMU;
n300paxkaTh MPSAMOM M HAaKJIOHHBIN MapajuleNeNuIe]], MpsIMYyI0 U HAKIOHHYIO MPU3MBI,
ApaMUy, YCEUEHHYIO IMPAMUY, [IPABWIBHYIO IIPU3MY U IUPAMHULY;

CTPOUTH CEYECHMsI MPSMOrO0 M HAKJIOHHOIO IapajuIeNeNUIIeN0B, IPSIMOA M HAKJIOHHON
IIPU3M, IUPAMUIbI, YCEUEHHON MMPaMUbl, IPABUIBHONU IPU3MBI U TUPAMU/BI;
pas3iuMyaTh M aHAJIM3UPOBATh B3aMMHOE PACIIOJIIOKEHHE OCHOBHBIX MHOIOIDAaHHUKOB B
IIPOCTPAHCTBE;

BBIYMCIIATH IUIOLIA/b [IOBEPXHOCTH IIPSMOI0 U HAKJIIOHHOTO IapaAJLICJICIIUIIEI0B;
BBIYMCIIATH IUIOLIA/1b [IOBEPXHOCTH IIPU3MBI;

BBIYMCIIATH IUIOLIA/Ib [IOBEPXHOCTHU MMPAMU/IBI M YCEYEHHON TUPAMUIBL;

MMETh MPEJCTABIIEHUE O TeopeMe Dilepa, NpaBUIbHbIX MHOIOIPAHHUKAX;

CTPOUTH CEYEHUS MHOTOTPAaHHUKOB C HCIOJIb30BAHMEM Pa3jIU4YHBIX METOJI0B, B TOM
YHUCIIE U METOJA CIIEJIOB.

Ylmmuﬁc;l noJtyuum 603MOMCHOCHb HAYYUMbCA .

UMETh IPEJCTaBIEHNE 00 aKCHOMAaTUYECKOM METO/IE;

BJIAJIeTh MOHATHEM I€OMETPUYECKHE MECTa TOYEK B IPOCTPAHCTBE U YMETh IPUMEHSThH
UX JUIsl pelIeHUs 3a/1ay;

yMeThb MNpPHUMEHATh I pelleHHs 3a7ad CBOMCTBAa IJIOCKUX M JBYI'PAaHHBIX YIJIOB,
TPEXTPAHHOTIO YIJIa, TEOPEMbI KOCUHYCOB M CHHYCOB JUIsl TPEXIPAHHOT'O YIJIa;

MMETH MPECTABIEHUE O IIOUIAIA OPTOTOHAIBHOM NMPOEKINH;

UMETh NPEJCTABIEHNE O TPEXITPAHHOM M MHOTOIPAaHHOM YIJIE M NPUMEHSTh CBOMCTBA
IUIOCKHX YIJIOB MHOTOTPAHHOTIO yIJIa IIPY PEIICHUH 3a/]a4;

BJIa/IETh TOHATHEM MEPHNEHAUKYISIPHOE CEYEHHE MPHU3Mbl U YMETh MPUMEHSThH €ro Ipu
pELIECHNN 3a]1a4;

MMETh MPEJCTABIEHUE O JBOMCTBEHHOCTH NMPAaBUIbHBIX MHOTOI'PaHHUKOB;

BJIAIETh MOHATHSMM LIEHTPAJIBHOE W NMAapajUIeIbHOE NMPOECKTHUPOBAHUE U NPUMEHSTHh HUX
MIPU MOCTPOEHUH CEYEHU MHOTOIPaHHUKOB METOJIOM ITPOEKIIHIA;

UMETh TMPEACTABICHUE O Ppa3BEpPTKE MHOTOTpaHHMKAa M KpaTyaillleM IyTH Ha
MTOBEPXHOCTH MHOTOTPaHHHKA;

YMETb pC€HIaTh 3ala4i Ha IIJIOCKOCTU METOJaMH CTCPCOMETPUN.

Hcnonvzosamov npuodpemenHbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0esmenbHOCmU U
NOBCEOHEBH O JHCUZHU 015

ONMCAHUS peasIbHbIX CUTYalMil Ha A3bIKE T€OMETPUH;

peleHuss MPaKTUUECKUX 3a/lady, CBA3aHHBIX C HaXO0XK/IEHHEM I€OMETPHUYECKHX BEJIUYUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPECTBA);

MOCTPOCHUN T'€OMETPUYECKUMHU HWHCTPYMEHTaMH (JIMHEWKa, YroJbHUK, IUPKYJIb,
TPaHCIIOPTHP);
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COCTaBJICHUSI C HCIOJb30BAHUEM CBOWCTB T€OMETPUYECKHX (HUTyp MaTeMaTHYeCKHX
MOJEeJIeH U1 peleHUs 3anad IPaKTUYECKOro XapakTepa M 3aJad M3 CMEXKHBIX
JUCLUILINH, UCCIEA0BAaHUS MTOJIyYEHHBIX MOJIEICH U HHTEPIIPETALIMY PE3YJIbTATA.

11 kaace

JINYHOCTHBIE pe3yJbTaThbl:

BOCIIUTAHHE POCCHUUCKOW TPAXKJTAHCKOW HMIESHTHYHOCTH: TMATPHOTH3MA; TOTOBHOCTH K
cnyxenuto OteuecTBy, €ro 3alluTe; OCO3HAHUS POCCHUICKONM MJICHTUYHOCTH B
HOJMKYJIBTYPHOM COIMYME; YyBCTBA MPUYACTHOCTH K UCTOPHUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHUPOBO33PECHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VPOBHIO DPa3BUTHs  HAYKH,
3HAYMUMOCTH HAyKH, TOTOBHOCTh K HAay4YHO-TEXHUYECKOMY TBOPYECTBY, BIIaJICHUE
JIOCTOBEPHON WH(pOpManMeldl O MepeqOBhIX JOCTUKCHUSAX W OTKPBITUAX MHUPOBOW H
OTEUECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSX 00 YCTPOHUCTBE MHpa U
00111eCTBA;

TOTOBHOCTh U CIIOCOOHOCTHh K CAMOPa3BUTHUIO, CAMOOOPA30BAaHUIO U CAMOBOCITUTAHHIO B
COOTBETCTBUM C OOIICYECIIOBEUSCKUMH IICHHOCTSMU W HUJCaJaMU T'PAXIaHCKOTO
oOmiecTBa;

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CamMOOOpa30BaHUIO, Ha
MPOTSHKCHUHM BCEHW JKM3HH, CO3HATEIHHOE OTHONICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO
KaK YCJIOBUIO YCIIEIIHOM MPOoQecCHOHANBHON 1 00IIECTBEHHOM NesSTeIbHOCTH;
OpUeHTaIMs OOyJYaIoNUXCsl Ha PEaM3alUi0 TO3UTHBHBIX >KH3HCHHBIX TEPCIICKTHB,
WHUIIUATUBHOCTh, KPEAaTUBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K JMYHOCTHOMY
CaMOOTIPEICIICHHUIO, CITOCOOHOCTh CTABUTH IIETTU M CTPOUTH )KU3HCHHBIC TUIAHBI,
TOTOBHOCTh K JJOTOBOPHOMY DPETYJIHMPOBAHUIO OTHOIICHUN B TPYINE WU COLMAIBHOM
OpTraHMW3aIK; TOTOBHOCTh OOYYAIONMUXCS K KOHCTPYKTUBHOMY YYacCTHIO B NPHUHSITHH
pellleHuH, 3aTparuBalIIUX WX MpaBa U MHTEPECHl, B TOM YHCIE B Pa3NUYHBIX (Hopmax
OOLIECTBEHHONH  CaMOOpraHHW3alMd, CaMOYIPaBJICHUs, OONIECTBEHHO 3HAYUMOMN
JESITEIIBHOCTH;

OCO3HaHHBIN BeIOOp Oynayiiel npodeccun Kak MyTh U COCOO peann3aliii cOOCTBEHHBIX
YKU3HECHHBIX TUTAHOB;

TOTOBHOCTh OOYYarOmMXCs K TPYAOBOM NpodeCCHOHAIbHONW NeATENbHOCTH KaK K
BO3MOXKHOCTH yYacTHS B PCIICHUW JIMYHBIX, OOIIECTBEHHBIX, T'OCYAapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;

HPABCTBCHHOE CO3HAHWE W TIOBEJCHWE HA OCHOBE YCBOCHHS OOIICUYECIIOBEYCCKUX
[IEHHOCTEH, TOJEPAaHTHOTO CO3HAHHMS W TIOBEIEHUS B TOJUKYJIBTYPHOM MHDE,
TOTOBHOCTH W CIIOCOOHOCTH BECTH IUAIOT C JAPYTUMHU JIFOJBMH, JOCTUTaTh B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh OOIIUE e ¥ COTPYAHUYATH IS MX JOCTHKCHHUS,
pa3BUTHE KOMIICTEHIIMH COTPYJHHYECTBA CO CBEPCTHUKAMH, JIE€TBMHU MIIAJIIIECTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTENbHON, OOIIECTBEHHO IMOJIE3HOH, Yy4eOHO-
HCCJICIOBATEIILCKOM, MPOCKTHON U IPYTUX BHUJIAX JIEATEITHBHOCTH.

YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M MUCHMEHHOW pedyH,
MOHMMATh CMBICT TIOCTABJICHHOW 3a/Jaud, BBICTpAaWBATh apPTyYMEHTAIMIO, TPHBOIHUTH
MPUMEPHI U KOHTPIIPUMEDHI;

MPEJICTABIICHHE O MaTEeMaTHYECKON Hayke Kak cdepe YeIOBEUYCCKOW ICSITeILHOCTH, 00
dTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIN3AIINN;

KPEaTHBHOCTh MBINUICHUS, WHHUIIMATHBA, HAXOMYMBOCTh, AKTUBHOCTh TIPU PEHICHUH
MaTeMaTHYECKUX 3a7ay;

KPUTHYHOCTh ~ MBINUICHUS, YMCHHE pacIO3HaBaTh JIOTHYECKHE  HEKOPPEKTHBIC
BBICKA3bIBAaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;
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* yMEHHE KOHTPOJIMPOBATH TMpOLECC W  pe3yapTaT y4eOHOH  MaTeMaTHYeCKOi
JeSITEIbHOCTH;

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

MeTtanpeameTHblie pe3yJbTAaThI:
Pecynamuenvie YY/[:

*  CIIOCOOHOCTH CaMOCTOSATENBHO OOHAPY)XHMBAaTh M (HOPMYIUPOBATH y4eOHYIO MPOOiieMYy;
ONpeneNaTh Ielb y4eOHOW JCSTeNbHOCTH, 3a/laBaTh IapaMeTpbl M KPUTCPHUH, IO
KOTOPBIM MOJKHO OIpPEIeNUTh, YTO IIeNb JOCTHUTHYTA; CTAaBUTh U (POPMYyIUpOBAThH
COOCTBEHHBIC 3a7]audl B 00pa30BATEIBHOW JCSTEIBHOCTH M JKHU3HCHHBIX CHTYallUsX;
pa3BUBATh MOTHUBHI U MHTEPECHI CBOCH MMO3HABATEIHHOM 1A TEILHOCTH;

*  OLEHHUBATh BO3MOXKHBIC ITOCIIEICTBUS JOCTHKEHHS TIOCTABJIICHHOMN 1IEJIN B JIEATEILHOCTH,
COOCTBEHHOW XM3HU W KU3HH OKPYKAIOIIMX JIFOJICH, OCHOBBIBASCH Ha COOOpPAKEHUSX
STHKH U MOpaJIy;

*  CIIOCOOHOCTH CAMOCTOSITENIFHO TUIAHMPOBAThH aJbTEPHATUBHBIC ITYTH JOCTHKCHHS IIeTeH,
OCO3HAaHHO BbIOMpaTh Haubonee HPGEeKTUBHbIE CMOCOOBI pelIeHUs Y4YeOHBIX H
MIO3HABATENBHBIX 33/1a4;

* OIEHHMBATh PECYpChl, B TOM UYHUCIIC BpeMs H JIpyrue HEMaTepHajbHBIC PECYpPCHI,
HEOOXOIUMBIE JIJIsl TOCTHXKEHUS TIOCTABIICHHOH 1IEJIH;

* opraHu3oBbiBaTh 3()(PEKTUBHBIA MMOUCK PECYpCOB, HEOOXOIMMBIX IS JIOCTHIKCHHSI
IMOCTaBJICHHOM IICIIH;

*  COIOCTABJIATH MOJYYCHHBINA PE3yJIbTAT ASATCILHOCTH C MTOCTABICHHOW 3apaHee MeJIbio;

* yYMEHHE COOTHOCHUTh CBOM [ICHCTBHSA C IUIAHUPYEMBIMH pE3YJIbTaTaMH, ONPEACISATH
CHOCOOBI ACUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUN M TPEOOBAHUM;

* yMEHHE OCYIIECTBISTh KOHTPOJb MO 00pa3ily U BHOCHTh HEOOXOJMMbIE KOPPEKTUBHI B
COOTBETCTBUH C U3MEHSIOIICHCS CUTYaIUCH;

*  CHOCOOHOCTH aJe€KBAaTHO OLIEHUBATh MPABUIBHOCTh WM OIMMOOYHOCTH BBIITOJHEHHS
yueOHOHl 3amaun, €€ OOBEKTHBHYI TPYIHOCTh M COOCTBEHHBIE BO3MOYKHOCTH €&
peleHus;

* yMEHHE OIpeneisaTh MOHSTHUSA, CO37aBaTh OOOOIIEHUS, YyCTaHABIMBATh AaHAJIOTUU,
KJIacCU(UIUPOBaTh, CaMOCTOSITENILHO BBIOMpPATh OCHOBAaHHSA W KPUTEPUH LIS
KJIaccuuKaIum,

* yMEHHE YCTaHABIMBAaTh MPUYHMHHO-CJICICTBEHHBIE CBS3U; CTPOUTH JIOTHYECKHE
paccyXKIeHHs, YMO3aKItoYeHHs (WHAYKTUBHBIC, ACIYKTUBHBIE W TI0 aHAJIOTUH) U
BBIBO/IBI,

* yYMEHHS CO3/aBaTh, MPUMEHATH U NMPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPENICTBA,
MOJIETIM U CXEMBI JJIsl PelIeHUs] y4eOHBIX U TO3HABATENbHBIX 3a/1au.

Ho3naeamenvnvie YY/[:

* (dopMmupoBaHue Y4eOHOH U OOIIENOIB30BATENBCKONW KOMIIETEHTHOCTH B OO0JIACTH
HCIIOJIb30BaHHUS MH(OPMaMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI (UKT-
KOMITIETEHTHOCTH);

* [epBOHAuYaJbHBIE NPEJCTaBICHUS 00 HIEIX M O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAIIbHOM SI3bIKE HAayKH U TEXHUKH, O CPEIACTBE MOJACIHUPOBAHUSA SBICHUM H
IIPOLIECCOB;

* yMEHHUE BHUJETh MaTeMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTyallud B APYTHX
JUCLHUIIIINHAX, B OKPYKAIOLIEN )KU3HH;
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MOWCK W HaXOXJICHHE OOOOIIEHHBIX CIIOCOOOB peIIeHHs 3a7ad, B TOM 4HCIE,
OCYIIECTBIICHUE Pa3BEPHYTOr0 WH(OOPMAITMOHHOTO IMOMCKA U TIOCTAHOBKA HA €r0 OCHOBE
HOBBIX (y4eOHBIX U [MO3HABATENIbHBIX) 337124,

KPUTHYECKOE OIICHMBAaHWE M WHTEPIPETHPOBAaHHME WH(OPMAIMK C Pa3HBIX ITO3HIIHH,
pacro3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHS B MHPOPMAIIMOHHBIX NCTOUHUKAX;
WCIIOJIb30BAHUE PA3JIMYHBIX MOJCIBHO-CXEMAaTUYECKUX CPEICTB IJIA MPEIACTABICHUS
CYLIECTBEHHBIX CBSI3€ M OTHOLIEHWW, a TaKXe IPOTUBOPEUYU, BBISIBICHHBIX B
WH()OPMAIMOHHBIX HCTOYHHUKAX;

HAaxO0KJICHUE U IIPUBOJ KPUTUYECKUX apIyMEHTOB B OTHOLICHHUM JEHCTBUU U CYKICHUU
JIPYyroro; CHOKOMHOE ¥ pa3yMHOE OTHOIIEHHUE K KPUTUYECKUM 3aMEYaHUsAM B OTHOIICHUU
COOCTBEHHOTO CYXKJIEHUSI, PACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJl 32 paMKH y4eOHOTO MpeaMeTa W OCYIIECTBJICHHE IeJICHANIPABICHHOTO ITOMCKA
BO3MOXKHOCTEH JUIsl MIUPOKOTO MIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS,

BBICTpaWBaHWE WHIUBUAYATbHON 00pa30BaTEIbHONW TPACKTOPUH, C yUETOM OI'PaHHYCHUS
CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

YMEHHE MEHATh U YACPKUBATh PA3HbIE NTO3UIMU B II03HABATEIILHON AEATEIbHOCTH;

YMCHHUC NOHHUMATb W UCIOJB30BATh MATCMATUYCCKUC CPCACTBA HAITIAOAHOCTU (pI/ICYHKI/I,
YCPTCIKH, CXCMBbI U I[p) AJI WITFOCTpalui, UHTCPIPETALUH, APT'YMCHTAIIUU

YMCHHUC BbBIABUI'aTb THUIIOTC3bI IIPU PCIICHUU y‘-I€6HI)IX 3aga4d MW IIOHHMAaHUA
HeO6XOI[I/IMOCTI/I HX IIPOBCPKHU,

INOHUMAHHUEC CYIIHOCTU aAJITrOPUTMUUYCCKHX HpeILHI/IcaHI/Iﬁ H YMCHUA HeﬁCTBOBaTL B
COOTBCTCTBHHU C IIPCAJIOKCHHBIM aJITOPUTMOM;

CIIOCOOHOCTH IIAaHUPOBATH U OCYIICCTBIIATL ACATCIbHOCTD, HAIIPABJICHHYIO Ha PCUHICHUC
3aJia4 UCCJICAOBATCIILCKOI'O XapaKTepa.

Kommynuxamuenwie YY/|:

pa3BUTHE CIIOCOOHOCTH OCYILECTBIIATH JEJIOBYI0 KOMMYHHMKAIUIO KaK CO CBEPCTHUKAMU,
TaK U CO B3pOCIBIMH (KaKk BHYTpPU 00pa3oBaTelbHOM OpraHu3aliM, Tak U 3a ee
npejnenaMu), MOAO0MpaTh MapTHEPOB Ui JEJOBOM KOMMYHHMKAllMM MCXOAS U3
cooOpakeHHH pe3yIbTaTUBHOCTH B3aUMOCHUCTBUS, a HE IMYHBIX CUMIATHH;

IPU OCYIIECTBICHUM TPYIIOBOM pabOThl ObITh KAaK PYKOBOJAWUTEIEM, TaK U UJICHOM
KOMaH/Jbl B pa3HbIX poOJsIX (FeHepaTrop HJeH, KPUTHUK, HCIIOJHHUTENb, BBICTYNAIOLIHM,
9KCIEPT U T.1.);

KOOPJIMHUPOBaHME U BBINOJHEHHE paOOThl B YCIOBHUSX PEAJbHOIO, BHUPTYAIbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BEpHYTOE, JIOTHYHOE M TOYHOE WM3JI0KEHHE CBOEH TOYKHU 3PEHUS C HUCIIOJIb30BAHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

pacrio3HaBaHME KOHQIMKTOTEHHBIX CHUTYalluil M MpeloTBpalleHue KOH(IMKTOB 10 UX
aKTUBHOH (ha3bl, BEICTpAaUBaHUE JIEIOBOI U 00pa3oBaTeNbHON KOMMYHUKAIMK, U30eras
JMYHOCTHBIX OLIEHOYHBIX CYXKIECHHUH.

Moayab «Aaredpa u Hayajia MATEMaTHYECKOI0 aHAJIU32)

Bbmycmum Haywumcs:

0CO3HABaTh 3HAYCHHUE MATEMATHUYECKOW HAyKW JIJIS PELICHHs 3ajady, BO3HUKAIOIIUX B
TEOPUM W B TMPAKTHKE, IIUPOTY U B TO K€ BPEMs OTPAaHUYCHHOCTh MPHUMCHEHHS
MAaTEMATNYCCKHUX METOO0B K aHaszy 1 UCCIICOIOBAHUIO HpOHeCCOB nu fIBJ'IeHI/Iﬁ B npnpogle
1 OOIIECTBE;
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Ha OCHOBE MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B IPUPOJE XapaKTEpPHU30BaThb KPacoTy U
COBEPILIEHCTBO OKPYKAIOLIETO MUPA U MTPOU3BEICHUN NCKYCCTBA;

OCO3HABaTh 3HAYCHUE IIPAKTUKU U BOIIPOCOB, BOZHUKAIOIIMX B CaMO MaTeMaTUKe, I
(dbopMHpOBaHUS U PA3BUTHS MATEMATUYECKON HAYKU; UCTOPUIO Pa3BUTHS MMOHATHUS YHCIA,
CO3aHMs MaTEMaTH4ECKOIO aHAJIN3a,

OCO3HaBaTh 3HAYEHUE WJCH, METONOB M pPE3YJIbTATOB anreOpbl M MaTeMaTH4YECKOI'O
aHajau3a Il IIOCTPOCHMsI MOJEIIEH pealbHbIX IPOLECCOB U CUTYallUi; YHUBEPCAIbHBIN
XapakTep 3aKOHOB JIOTMKM MaTEeMaTHYECKUX PAaCCYXICHUH, UX IMIPUMEHMMOCTb BO BCEX
00JacTsIX 4eJI0BEUECKOM 1eATEIbHOCTH;

IOHUMAaTh pa3indyue TpeOOBaHUM, NPEIbABIAEMbIX K JJOKAa3aTelbCTBAM B MaTeMaTHKE,
€CTECTBEHHBIX, COLIMAIbBHO—IKOHOMUYECKUX U T'YMaHUTapHBIX HayKaX, Ha IPAKTHKE;
pa3BUBaTh IPEACTABICHUE O BEPOATHOCTHOM XapaKTEpPe pas3IMYHBIX IPOLECCOB U
3aKOHOMEPHOCTEN OKPY’KAIOIIETr0 MUPA;

UCIOJb30BaTh OCHOBHBIE METOABI J0KAa3aTeNbCTBA, IPOBOAMTH [OKA3aTEIbCTBO U
BBINOJIHATD OIIPOBEPKCHUE;

IIPUMEHATh OCHOBHBIE METO/IbI PEILICHUS MAaTEMaTUYECKUX 3a1ad;

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

MI0JIb30BaThCsl MPUKIIAJHBIMUA IPOrpaMMaMU M NPOrpaMMaMU CHUMBOJIBHBIX BBIYMCIEHUIN
JUISl UCCIIEIOBAaHMSI MaTEMATUYECKUX OOBEKTOB;

MMETH MPEICTABIICHUE O BKJIAJE BBIJAIOUINXCA MAaTEMaTUKOB B Pa3BUTHE HAYKH;
IIOHMMATb POJIb MATEMATUKHU B pa3BuTuu Poccuu;

CBOOOJHO  ONEepUpOBaTh IMOHATHSAMM: YPaBHEHUE, HEPABEHCTBO, PaBHOCUIIbHBIC
YPaBHEHHUs U HEPABEHCTBA, YPABHEHUE, SABIIAIOLIEECS CIEACTBUEM IPYrOro ypaBHEHUS,
yYpaBHEHUS, PABHOCUJIbHBIE HA MHOXKECTBE, PABHOCUJIbHBIE TPEOOPa30BaHNsl YPaBHEHUH;
pelaTh pa3Hble BUAbl YPABHEHUI U HEPABEHCTB U UX CUCTEM;

OBJIAJICTh OCHOBHBIMM THUIAMH IOKA3aTENbHbBIX, JIOTAPUPMUUECKUX YPAaBHEHUH W
HEPAaBEHCTB U CTAHJAPTHBIMU METOAAMM UX PEIIEHUH W MPUMEHATh UX IPU PELICHUU
3ajad4;

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

BJIaJIETh METOJIaMH pEIICHUs ypaBHEHUH, HEPaBEHCTB U UX CHUCTEM, YMETb BbIOHMpATh
METOJ1 peleHUs U 000CHOBBIBATh CBOM BHIOOD;

HCIIOJIb30BaTh METOJl MHTEPBAJIOB Ui PEIICHHUsS HEPAaBEHCTB, B TOM 4HCIE APOOHO-
PAlMOHATIBLHBIX M BKJIIOYAIONIUX B €051 MppalliOHAIbHbIE BEIPAXKECHUS,

pewmiath anreOpanyecKkue ypaBHEHUS M HEPAaBEHCTBA M UX CHCTEMBI C IapameTpamu
anreOpanyeckuM U rpapuueckuM MeTOJaMu;

CBOOOJHO HCIIOJIB30BATh TOXK/IECTBEHHBIE MpeoOpa3oBaHUs IPU PELIEHUH YPAaBHEHUH U
CHCTEM ypaBHEHHUI;

BJIAJTh MOHATHSAMM IIOKa3aTelbHass (YHKIHSA, HKCIOHEHTa; CTPOUTh MX TIpaduku U
YMETh IPUMEHATH CBOWCTBA NOKa3aTeNbHON (DYHKIUH NIPU PELICHUH 3a]1a4;

BJIAJICTh MOHATHEM JIorapudmuyeckas pyHKIUS; CTPOUTH €€ rpaduK U yMETh IPUMEHSTh
CBO¥CTBA Jorapu(pMUUecKoil PyHKIIUH [P PEeLICHUHN 3a7ay;

NPUMEHSTH [IPH PEICHNH 3a/1a4 TpeoOpa3oBaHus rpadukoB QyHKIUI;

CTPOUTH TpapuKy U MPUMEHSATH K PELICHUIO 3aj]a4, B TOM YHCIIE C TapaMeTpOM;

BJIQ/IETh NOHATUSIMHU I1€pBO0Opa3Hast PyHKILHMS, ONpeAeIeHHbIA HHTETpall;

npuUMeHsTh TeopeMy HproToHa—JIeliOHMIIa U ee cIIeCTBUS IS peLIeHUs 3a/1a4;
BJIaJICTh OCHOBHBIMU MOHATHAMU KOMOMHATOPUKU U YMETh UX MIPUMEHSTH [IPU PELICHUN
3ajad4;
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UMETH TMPEJICTaBIEHNE 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

ONEpUPOBATH MOHATHUAMHU: YAaCTOTA M BEPOSTHOCTb COOBITUS, CyMMa U IPOU3BEJCHHE
BEPOSTHOCTEH, BBIYUCIIATh BEPOATHOCTH COOBITHI Ha OCHOBE I10JICUETa YUCIIA HCXO/IOB;
ONIEpPHPOBATH OCHOBHBIMH ONHCATEILHBIMU XapaKTEPUCTHKAMHM YHCIOBOIO Habopa,
NOHSATHEM T'eHepaibHasi COBOKYITHOCTh U BRIOOPKOI U3 Hee;

UMETh TIPEJCTABICHUE O IUCKPETHBIX M HENPEPBIBHBIX CIyYalHBIX BEIMYHMHAX H
pacnpeneseHusaX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYNH;

MMETb IIPEJACTABICHUE O MAaTEMaTU4YECKOM OXUIAAHUM U JHUCIEPCUU  CIIy4aWHBIX
BEJIMYUH;

MMETH IIPEICTaBICHUE O COBMECTHBIX PACIIPEACIICHUAX CIIyYalHbIX BEIVYHH;

NOHMMAaTh CYThb 3aKOHAa OOJBIIMX YHUCENI M BBIOOPOYHOTO METOAA H3MEPEHHS
BEPOSITHOCTEM;

UMETh MPEACTaBICHUE O HOPMAJIBHOM pAaclpelelieHUd M IPUMEpPax HOPMAIBHO
pacnpeeIeHHBIX CIIy4allHbIX BEJIUYHH;

MMETBH NIPEACTABICHUE O KOPPEIALMH CIIyYalHbIX BEJIUYMH;

pemaTh pasHble 3a7a4y IMOBBIIIEHHOW TPYIHOCTH;

AHIN3UPOBATh YCJIOBUE 3ajjaud, BBIOMPATh ONTUMAJIbHBIA METOJ PpEUIeHMs 3a/iadd,
paccMaTpuBasi pa3InuHbIE METOBL;

CTPOUTH MOJEIb pEUICHUs 3aJadd, INPOBOAWTH JOKA3aTEIbHBIE PACCYXKICHUS IIpU
pEeLIeHUN 3a/1a4u;

pewath 3ajgadd, TpeOyromue nepedopa BapUaHTOB, IPOBEPKU YCIOBUH, BBIOOpA
ONTUMAJILHOTO PE3YJIbTATA;

AQHAJIM3UPOBAaTh M HHTEPIPETUPOBATH IIOJYYECHHBIC PELICHUS B KOHTEKCTE YCIIOBMS
3aJ1a4u, BHIOMPATh PEIICHHS, He TPOTHBOPEYAINE KOHTEKCTY;

HEePeBOJUTh MPU PELICHUH 3aJaud MH(OpMaIMIo U3 OJHOW (OPMBI 3allUCH B APYTYIO,
UCIIOJIb3YS MPU HEOOXOIUMOCTH CXEMBI, TaOIMILIbI, TpapUKH, TUArPaMMBI.

Bbmycmum noJiyuum 603.MOMCHOCIMb HAYUUMbCA .

pa3BUTh MPEIACTABICHUE O UYHUCIE M YHUCIOBBIX CHCTEMAaX OT HaTypalbHBIX J0
JIEHCTBUTEIIBHBIX YUCET; O POJIA BBIYUCIICHUI B YEJIOBEYECKOU ITPAKTHUKE;

CBOOOJTHO  BBIMOJHATH  TOXJAECTBEHHbIE IpeoOpa3oBaHUs  JOrapuPMHUUECKUX H
CTEIEHHBIX BBIPAXKCHUM,;

CBOOOAHO oONpeneNnsaTb THUII M BbIOMpaTb METOJA PpEUICHHs IOKa3aTEeNbHBIX M
JOrapu(pMHUECKUX YpaBHEHHH M HEPaBEHCTB, HPPALMOHAIBHBIX YpaBHEHUH WU
HEPaBEHCTB, UX CUCTEM;

CBOOOJTHO peIIaTh CHUCTEMbI JIMHEHHBIX YPABHECHHIA;

pemaTh OCHOBHBIE THITBI YPAaBHEHHUI M HEPABEHCTB C ITapaMeTpaMu;

OIEepUPOBATH MOHATHEM NIEPBOOOPA3HON (DYHKIIMHU AJIS peIIeHus 3a/1a4;

OBJIaJIETh OCHOBHBIMM cBeleHUsAMU 00 wuHrerpaie Hproorona—JleliOnuna u ero
MIPOCTEUIINX IPUMEHEHUSAX;

YMEThb BBINOJHATh MPUOJIMKEHHBbIE BbIUKUCICHUS (METOABI pEIIEHUs YpaBHEHUH,
BBIUMCJIEHHSI OIIPENIETICHHOIO UHTETpaa);

YMETh NPUMEHATh NPUWIOKEHUE TIPOU3BOJIHON U ONPEAECICHHOIO HHTErpalla K PEIICHUIO
3a/1a4 €CTECTBO3HAHMS;

UMETh IIPEACTaBICHUE O CTAaTUCTUYECKUX THUIIOTE3aX M IPOBEPKE CTATUCTUYECKOU
TUIIOTE3bI, O CTATUCTUKE KPUTEPUS U €€ YPOBHE 3HAUNMOCTH;

HMCETb NPCACTABJICHUC O KOAUPOBAHUH, JIBOUYHOM 3aIl1MCHu, IBOUIHOM IACPEBE;
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BJIaJCTh OCHOBHBIMU MOHATHSAMH Teopuu TpadoB (rpad, BepummHa, pedpo, CTENEHb
BEPIINHBI, TyTh B Tpade) U yMETh MPUMEHSITh UX IIPH PEIICHUN 3a]1ad;

UMETb MPECTABICHUE O AEPEBBSIX U YMETh IPUMEHSTH IIPH PEIICHUHU 3a71ay;

BJIAJCTh IOHSATHEM CBS3HOCTb W YMETh HIPUMEHSTh KOMIIOHEHTBI CBSI3HOCTU TMIpU
pELICHUH 33]a4;

YMETh OCYIIECTBIIATH MyTH TI0 pedpam, 00Xobl pedep u BepiiuH rpada;

UMETh TNPEJCTAaBICHHE O BHIOOPOYHOM KOIDDUIMEHTE KOPPEISIMA U JTMHEHHOU
perpeccuu;

UMEThb NPEACTABICHWE O CTATUCTUYECKUX THUIOTe3aX M MPOBEPKE CTATUCTHYECKOU
THITOTE3bI, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAYUMOCTH;

UMETb MPEJICTABICHNUE O CBS3U IMIIUPUUYECKUX U TEOPETHUECKUX PACIIPEICTICHHIA;

UMETh MPEJCTABICHUE O KOJAUPOBAHUH, TBOUYHON 3aIHCH, TBOUYHOM JICPEBE;

BJIAJICTh TOHSATHEM CBS3HOCTh W YMETh NPUMEHITh KOMIIOHEHTBI CBS3HOCTH IIPH
pelIeHUH 3a7a4.

Hcnonvzoeamsv npuobpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU O0eAmelbHOCHmU U
HOGCEOHEBHOU MHCUHU Ol

JIOKa3aTeIbHbIX PACCYXKIECHUN B CUTYalUsIX NOBCEAHEBHOM U3HU, IPU PEIICHUU 3a/1a4
U3 APYrUX NpeaAMETOB;

COCTaBJICHUSI U PELICHUS YpaBHEHUW, HEPABEHCTB, UX CUCTEM IIPU pPELIEHUU 3a/1ay
JPYTUX y4eOHBIX NIPEAMETOB;

BBIIIOJIHEHUS] OLIGHKH IPaBJIONOAOOUS pPE3y/lbTAaTOB, IOJIY4aeMbIX IpPH pEIIECHUH
pa3IMYHbIX YPaBHEHUI, HEPABEHCTB M WX CUCTEM IIPH PELICHUU 3a/a4 APYTHX Y4eOHbIX
IIPEIMETOB;

COCTaBJICHUS U PEIICHUs] YpaBHEHHH U HEPAaBEHCTB € MMapaMeTpaMu MPpH PELIeHUHU 3a/1ad
JPYruX y4yeOHBIX MPEJAMETOB;

MCIIOJIb30BaHUs MPOTPAaMMHBIX CPEJCTB MPHU PELIEHUHU OT/EIbHBIX KJIACCOB YPaBHEHHUM U
HEPABEHCTB;

3alMcH, CpPaBHEHUS, OKPYIJIEHUS UUCIOBBIX JAHHBIX pEAlIbHBIX BEJIUYMH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM MU3MEPEHHUS;

ofpenieNieHus 1o rpadukaM U UCIOJIb30BaHUS IPU PELICHUs NMPHUKIAIHBIX 3a]1a4 CBOMCTB
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOosblIMEe W HauMEHbIIWE 3HAYeHUs,
NPOMEXYTKH BO3pacTaHusi M YOBbIBaHHUS (PYHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA,
ACHMIITOTBI, TOUKH Mepernda, nepuos v T.11.);

onpezeneHus 1no rpagukam MpoCTEHIINX XapaKTEPUCTUK MEPUOJINYECKUX IPOIECCOB B
OH1OJI0TUH, SKOHOMHKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.);
MHTEPIIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOW CUTYallNN;
peleHns NMPUKIATHBIX 33434 M3 Ouonoruu, (GU3MKU, XUMHH, SKOHOMUKU U JPYTUX
IIPEIMETOB, CBSI3aHHBIX C  UCCIEJOBAHMEM  XapaKTEPUCTUK  IPOILECCOB;
UHTEPIPETUPOBAHUS MOJTYUEHHBIX PE3YJIbTAaTOB;

NPaKTUYECKUX pPacyeToB MO (opMmyiaM, C HCHOJIb30BAaHHEM IpH HEOOXOAMMOCTH
CIIPABOYHBIX MaTEPUATIOB, KAJIbKYIATOPA, KOMIIBIOTEPA;

MOCTPOCHHUS U UCCIIEIOBAHMSI MPOCTEUIINX MAaTEMATUYECKUX MOJIEIIEH;

BBIYUCIICHUSI UJIH OLICHUBAHUS BEPOATHOCTH COOBITUN B pEAIbHOM KHU3HH;

BbIOOpA MOAXOAIIET0 METO/1a IPEACTaBICHUS K 00pabOTKH JaHHBIX;

ONMCAHUA U UCCIIEJOBAHUS C IOMOIIBIO M3y4aeMBbIX IIOHATUN PEAJIbHBIX 3aBUCUMOCTEN;
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MHTEPNPETALHUN PE3YIbTATOB PELICHUS 3a/ad ¢ YYETOM OIpaHUUYEHMH, CBSI3aHHBIX C
pealbHBIMHU CBOMCTBAaMHU PacCMaTPUBAEMBIX IIPOLIECCOB U ABJICHUM;

peLIeHUsS TeOMETPUYECKUX, (PU3MUECKIX, SKOHOMHUECKUX U APYrUX MPHUKIATHBIX 33134,
B TOM YHUCJIE C UCHOJIb30BAHUEM IPU HEOOXOJUMOCTH CIIPABOYHBIX MAaTEPUAIOB.

Moayab «I'eomeTpusi»

Boinycknuk nayuumcesa:

NOHMMATh 3HAUYEHHWE TE€OMETPUM Ui PELICHMs 3a7ady, BO3HUKAIOIIUX B TEOPUU U B
[IPAKTUKE; MIMPOTY NPUMEHEHUS T€OMETPUUYECKUX 3HAHUM K aHAINU3Y U MCCIIEJOBAHUIO
peabHbIX IPEIMETOB U ABJICHUN B IIPUPOJE U OOLIECTBE;

IIOHMMATh 3HAYEHHUE MPAKTUKU M BOIPOCOB, BOZHUKAIOUIMX B CaMOM I€OMETpUH, IS
(dbopMHpOBaHUS U pa3BUTHSI TEOMETPUH KaK MaTeMaTHYeCKON HAYKH;

UMETh IPE/CTaBJIECHUSI O BO3MOXXHOCTH T€OMETPUHU JUIl ONMCAHUS CBOMCTB peabHBIX
IIPEIMETOB U UX B3aUMHOI'O PACIOJIOKEHUS;

O0CO3HaBaTb  pOJb  AKCMOMAaTHMKH B  TE€OMETPUM;  BO3MOXKHOCTb  IMOCTPOCHMS
reOMETPUYECKUX TEOpUH Ha aKCHOMAaTHYECKOH OCHOBE;, 3HAUYE€HUE AKCHMOMATHKH JUIs
Opyrux obnacteil 3HaHUS U U TPAKTUKH;

pasnnyath TpeOOBaHUsS, NpPEAbSABISEMble K JO0Ka3aTelbCTBAM B TI'€OMETpHH, aireodpe,
€CTECTBEHHbIX, COLMAIbBHO—KOHOMUYECKHX 1 TYMaHUTAPHbIX HAayKaX, Ha IPaKTHKE;
BJIAQJIETh TE€OMETPUYECKUMHU TOHATUAMM IPU PEIIEHWH 3aJad U IPOBEIACHUU
MaTeMaTUYECKUX PacCyKICHUI;

CaMOCTOSITENIbHO (HhOPMYyNIUpPOBaTh ONPEAETICHHUS TI'€OMETPHUUECKUX (Uryp, BbIIBUTATH
TUIIOTE3bl O HOBBIX CBOMCTBAaX M IPU3HAKAX I€OMETPUYECKUX (PUTYp U OOOCHOBBIBATH
WIN ONpPOBEprarh Mx, 00001IIaTh WM KOHKPETU3UPOBATh PE3YyJIbTAaThl HA HOBBIX KiIaccax
¢buryp, NnpoBOAUTh B HECIOXHBIX CllyyasX Kiaccu(uUKauuioo (GUryp Mo pa3IuuyHbIM
OCHOBAaHUSIM;

UCCIIEIOBaTh YEpTEeXH, BKIIIOYash KOMOMHALUU (UTyp, U3BJIEKaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepTexkax;

pemarh 3a7adyd TeOMETPUYECKOTO COAEpXaHHs, B TOM 4YHCIE B CUTYyalMsX, KOrjaa
QITOPUTM pEILIEHUS HE CIIEAyeT SBHO U3 YCIIOBUS, BBINOJIHATH HEOOXOAMMBIE MJIs
pelleHuss  3a7add  JIOTNOJHUTEIBHBIE  IIOCTPOEHUS, HUCCIENOBaTb  BO3MOXKHOCTh
NPUMEHEHHUS TeopeM U (pOopMyIT JUIsl pelIeHus 3a/1a4;

yMeThb (OPMYJIMPOBATH U TOKa3bIBaTh T€OMETPUUYECKHE YTBEPKIACHHUS;

BJIQ/IETh NOHATUSIMHA BEKTOPBI U UX KOOPJMHATHI;

YMETb BBINIOJIHATH ONEpaIi HaJl BEKTOPaMU;

UCIIOJIb30BaTh CKAISIPHOE NMPOU3BEACHNE BEKTOPOB MIPH PELICHUHU 33/1aY;

NPUMEHSTh ypaBHEHUE IJIOCKOCTH, QOPMYIY PACCTOSHUS MEXAY TOYKaMH, YpaBHEHHE
cdepsl IpU pelIeHn: 3a1ay;

IIPUMEHATH BEKTOPBI U METOJ KOOPINHAT B IPOCTPAHCTBE IIPU PELICHUU 3a/1a4;

BJIAJICTh MOHATUAMHU TeNla BpalleHus (UMIMHIpP, KOHYC, ap U cdepa), UX CEUEHUS U
YMETb IPUMEHSATH X IIPU PELICHUU 3a1a4;

BJIQ/IETh NOHATHAMH KacaTENIbHbIE NPAMBIE U IUIOCKOCTH M YMETh NPHUMEHSTHh U3 IIPU
pEILIEHNN 3a/]a4;

UMETh MPEACTABIECHUS O BIIMCAHHBIX M OMHMCAHHBIX cepax U yMEeTh MPUMEHATh UX MPU
pEeIIeHNH 3a/]a4;

BJIAJICTh MOHATUAMHU 00beM, 00BEMbI MHOTOTPAHHUKOB, TEJ BPAILlEHHUs] U TMPUMEHSTh UX
IIPY PELICHNN 33/]a4;

UMETh TPEACTABIEHUE O pa3BepTKE MWIMHAPAa U KOHYCa, IUIOMAAN TOBEPXHOCTH
WIMH]IpA U KOHYCa, YMETh IPUMEHSTh UX NP PELICHUH 3a]1ay;
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UMETH MPEJCTABICHUE O TUIOIAAN ChEepbl U YMETh IPUMEHSATh €T0 TPU PEIICHUH 3a/1a4;
YMETh PeIIaTh 3a7a4d Ha KOMOWHAIIMK MHOTOTPAHHUKOB U TEJ BPAIIICHHS;

UMETh TMPEJCTaBJICHUE O TOJOOMM B TPOCTPAHCTBE M YMETh pemnlaTh 3a7adyd Ha
OTHOIIIEHHE 00BEMOB U IIIOIIAJIeH TOBEPXHOCTEH MO00HBIX (DUTYP.

Bbmycmmx ROJIyuum 603MOHCHOCIMb HAYUUMbCA .

OPUMEHSTH MIPH PELICHNUH 33124 (POPMYITy pacCTOSIHUSA OT TOYKH JI0 IUIOCKOCTH;

BJIAJICTh Pa3HBIMHU CIIOCOOAMU 3a/1aHUSI YPABHEHUS MPSAMOW U yMETb IPUMEHSATh UX IPU
pEIIEHUN 3a/]a4;

HaXOJUTh PACCTOSHUE MEXJY CKPELIUBAIOIIMMUCS MPSIMbIMM, 33JaHHBIMH B CHUCTEME
KOOpPJIMHAT;

OPUMEHSATh NPH PELICHUH 337a4 U J0Ka3aTelIbCTBE TEOPEM BEKTOPHBIA METO M METOJ
KOOpPJIMHAT;

UMETh MPEACTABIEHUE O JABW)KEHMSX B IIPOCTPAHCTBE: IapauieIbHOM IE€PEHOCE,
CUMMETPUHM  OTHOCUTEIBHO IIJIOCKOCTH, LEHTPAJIbHOW  CHMMETpPUHM, IIOBOPOTE
OTHOCUTEJIBHO TPSIMOM, BUHTOBOW CHUMMETPHM, YMETh IPUMEHSTh MX NPU PELICHUU
3ajay;

UMETb NPEJCTaBICHUS 0 MpeoOpa3oBaHUM MOI00MS, TOMOTETUH U YMETh MPUMEHATH MX
IPU PELIeHNH 3a/1a4;

UMETh MPEJCTABICHNE O HUINHIPUYECKUX U KOHUUECKUX CEUCHUSX;

UMETh TPEACTaBICHUE O Kacaroumxcs chepax U KOMOMHALMU TET BPALICHUS M YMETh
NPUMEHSTh UX MPU PELICHUH 3a/1a4;

HaxXoauTh OO0BbEM MapajuleNienueaa M TeTpadpa, 3aJaHHbIX KOOpAMHATAMU CBOHUX
BEpILUH;

UMETh NpeJCTaBiIeHHEe 00 axkcuomMax o0beMa, MpUMEHATh (GopMylbl 00BEMOB
OPSAMOYTOJIBHOTO Mapajuiesienunesa, Ipu3Mbl U MUPaMHJIbL, TETpasapa MpH PeLIeHUU
3aj1a4;

OPUMEHSTH TEOPEMbI 00 OTHOILIEHUSIX 00BEMOB MPH PEILICHUH 33/a4;

NPUMEHSTh HMHTErpajl JUIsl BBIYHUCICHHS OOBEMOB U TOBEPXHOCTEM TeNl BpalleHus,
BBIYUCIICHUSI IO U chepruecKoro nosca 1 oobemMa apoBoro cios;

YMETb IPUMEHATH POPMYJIbl 00BEMOB MPHU PELLICHUU 33/1a4;

YMETb peIIaTh 33Ja4M Ha INIOCKOCTH METOJAAMHU CTEPEOMETPHUH.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAMeIbHOCHU U
HOBCEOHEEHOIL IHCUHU ON1A:

ONMCAHUS PEAJIbHBIX CUTYyalMil Ha 3bIKE TEOMETPHH;

pelIeHns MPAaKTUYECKUX 3a/1a4, CBS3aHHBIX C HaXO0XJIEHHEM IeOMETPUYECKHUX BEIUYUH
(Mucnomb3ys MpHU HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHHUUECKUE CPEJICTBA);

MOCTPOCHUN T'€OMETPUYECKUMHU HWHCTPYMEHTaMH (JIMHEWKa, YroJbHUK, IUPKYIb,
TPaHCIIOPTHP);

COCTaBJIEHUSI C MCIOJIb30BAaHUEM CBOWCTB TIE€OMETPHUECKUX (UTYp MaTeMaTHYeCKUX
Mojzene g peuieHus 3ajad MpPaKTUYEeCKOro XapakTepa M 3aJad U3 CMEeXHBIX
JTUCIUIUINH, UCCIIE0BAaHUS MTOJIYYEHHBIX MOJIe]Ie U HHTEPIIPETalluU Pe3yJIbTaTa.
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Copaep:xkanue yueOHOIo npeamera

10 kaacc
Moayab «AJredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)»

(102 yaca)

IMoBTOpenue matepuana 7-9 kiaaccos (3 yaca)

I'nasa 1. [loBTOpeHue u pacmupenue cBeaennii o pynkuuu (11 yacos)

HauOonpniee n HammeHbliee 3HaueHUsT (QyHKUUU. UETHbIE M HEYETHBIE (DYHKIMH.
[Toctpoenne rpadukoB (yHKIHHA C MOMOIIBIO T€OMETpUYECKHX mpeoOpazoBaHuil. OOparHas
¢GyHkuus. PaBHOCHIIBHBIE YPaBHEHUS U HEPaBEHCTBA. MeTo1 MHTEpBaJIOB.

I'naBa 2. Crenennas ¢pynkuus (17 yacos)

CrenenHast QpyHKIMs C HAaTypaJdbHBIM ToKa3aTesneM. CreneHHass (QYHKIUS C LEIBIM
nokasateneM. Onpesenenue KOpHs n — oif crenenn. @ynkmus y = V/x . CBoiicTBa KOpHS 1 — Oif
crerienu. OnpesieNieHHe W CBOWCTBA CTEIICHU C pallMOHAILHBIM ITOKa3atelieM. MppairoHaibHbie
ypaBHEHHA. MeTo[ paBHOCWIIBHBIX IpeoOpa3soBaHMM I PEUICHHs HppallOHAIBHBIX
ypaBHeHHiA. MppannoHaibHbIC HEPABEHCTBA.

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

Pagnannas mepa yrina. TpuroHomerpudeckne (GyHKIMH YHACIOBOTO apryMeHTa. 3HAKH
3HAYCHUH TPUTOHOMETpUYEeCKHX (yHKIUH. UETHOCTh M HEYETHOCTh TPUTOHOMETPUYECCKHUX
¢byuknuii. Ilepuonanueckue ¢ynkuuu. CBolicTBa u rpaduku QyHKUMA y =Sin X,y = COS X.
CpotictBa u rpadpuku  QyHkomid y =tgx,y =Ctgx. OCHOBHBIC COOTHOIICHHS  MEXIY
TPUTOHOMETPUYSCKUMH (DYHKIIUSIMUA OJHOTO W TOr0 K€ aprymeHtra. DopMyibl CIOKEHUS.
®opmynsl npuBeneHus. DopMyabl IBOMHOTO M MOJOBHHHOTO yrioB. CyMma W pa3HOCTh
cuHycOB (KocuHycoB). @DopMynbsl mpeoOpa3oBaHHs MPOU3BEIACHUS TPUTOHOMETPHUYECKUX
byHKIHH B cymMmMmYy.

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

VYpaBHenue C0S X=D. YpaBuenue Sin X=b. YpaBuenus tg x=b u ctg x=b. Oynkuuu
y=arccos x, y=arcsin x, y=arctg x m y=arcctg X. TpuroHomeTpuueckue ypaBHEHUS,
CBOJSIIIMECS K anreOpandeckuM. PellleHHe TpPUTOHOMETPUYECKUX YPaBHEHHH METOIOM
pa3NoXKEeHUsI Ha MHOKUTENH. Perrenne npocTeHMx TpUroHOMETPHYECKUX HEPABEHCTB.

I'naBa 5: IlpousBoaHas u eé npumeHeHne (26 4acos).

[IpencraBienue o npenene GyHKIUU B TOUKE U O HEMPEPHIBHOCTU (DYHKIUU B TOUKE.
3amaya 0 MTHOBEHHOH CKOPOCTH M KacaTelabHOM K rpadguky ¢yHkuuu. IToHsATHE MPOU3BOAHOM,
IIpaBuna BBIYMCIIEHHWS IPOU3BOAHBIX. YpaBHEHHE KacaTesnbHOW. [Ipu3Haku Bo3pacTaHus u
yObiBaHus ¢yHKIMU. Toukum »dkcTpemyma ¢GyHKUMH. [IpuMeHeHue MPOU3BOAHOM mpu
HaXO0XJIEHWHU HauOoNbIIEro W HauMeHbllero 3HadeHuil ¢yHkuuu. IlocTpoenue rpadukon

GyHKUIUH.
IMoBTOpeHue (3 yaca)

VYopakHeHust A TOBTOPEHUS Kypca ainreOpbl U Hadall MaTeMaTuyeckoro ananuza 10
KJiacca.
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10 kuacc
Moayab «I"'eomeTpus» (68 yacoB)

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

OCHOBHBIE TIOHSATHS CTEPECOMETPUU. AKCHOMBI cTepeoMeTpun. CIEACTBHS H3 aKCHOM
crepeomerpun. IIpoctpaHcTBeHHble GuUrypbl. HavansHble MpeACTaBICHHS O MHOTOTPaHHHKAX.
MeTto ceueHuN.

I'aasa 2. IlapajuiejbHOCTh B pocTpancTBe (15 yacos)
B3anMHOe pacnosnoxkeHue IByX NpsAMBIX B IpocTpaHcTBe. [lapamnenbHocTs npsMol U
wiockocTr. IlapamnensHocTh  TWIOCKOCTEH. I[IpeoOpasoBaHust GuUryp B  IPOCTPAHCTBE.
[MapamienbHoe mpoekTrupoBanue. CIPOEKTHPYEM Ha IJIOCKOCTb.

I'naBa 3. [lepneHIMKYJISAPHOCTH B pocTpaHcTBe (26 yacoB)
Yron Mexay NpsAMbBIMH B IIPOCTpaHCTBEe. llepneHauKyIsspHOCTH HPSIMOM M  IUIOCKOCTH.
Ilepnenaukynsip u HakiaoHHas. Teopema O TpPEX NMEPHNEHIAUKYISIPAX. YTOJ MEXAY HPSIMOU U
IUIOCKOCTBIO. JIByrpaHHslii yron. VYrom Mexay IuockocTsasMmu. Ilimomans opTroroHanbHOU
IPOEKLIMHA MHOTOYTrOJIbHUKA. «CTEpEOMETPUUECKOE» PACIIOIOKEHUE ABYX MPAMBIX.

I'naBa 4. Muororpannuku (15 yacoB)
IIpusma. Ilapamnenenunen. Ilupamupma. Yceu€nHaa nupamupa. IlnatoHoBel  Tena.
I'eomeTpuueckoe telo.

Hrorosoe noBropenne kypca reomerpuu 10 kiacca (4 yaca)
AKCUOMBI cTepeoMeTpuM M ux ciuenctBus. [lapamienbHOCTs TPSAMBIX M IUIOCKOCTEH.
[lepneHaAUKYISIPHOCTh NPSMBIX W TUIOCKOCTEeH. Muororpanauku. [lmomanu  OGOKOBBIX
MOBEPXHOCTEN MTPU3MbI U TUPAMUJIBI.

11 kuacc
Monayab «AJredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIHM32)

(102 yaca)

IMoBTOpenue matepuana 10 kiaacca (3 yaca)

I'naBa 1: Iloka3arenbHas u Jorapupmuieckas pyHkuun (28 yacon)
CreneHb ¢ NPOU3BOJIBHBIM JECHCTBUTEIBHBIM TOKa3zareneM. IlokasarenbHas QyHKIMS.
[ToxazatenpHbie ypaBHeHus. [loka3arenbHbie HepaBeHCTBA. JlorapudMm u ero CBOMCTBA.
Jlorapudmuueckas ¢pyHKIMS U ee cBoicTBa. Jlorapupmuueckue ypaBHenus. Jlorapupmuueckue
HepaBeHCTBa. [Ipon3BoHbBIE TIOKA3aTENbHOM U JIoTapu(PpMUUECKON (YHKIUH.

I'naBa 2: UnTerpas u ero npumeHenue (11 yacos).
[TepBooOpaznas. IlpaBuia HaxoxaeHUs nepBooOpa3Hoi. [lnomane KpUBOIMHEHHON Tpaneyy.
OnpenenéHHblil HHTErpaj. Beruncienne o0beMOB Te.

I'naBa 3: DiemenTbl KoMOuHaTOpUKU. BuHoMm HulotoHa (12 yacos).

Merton maremarnyeckoil mHAyknuu. [lepecranoBku. Pazmemienus. Coderanus (KOMOWHAIUN).
burom HerotoHa.
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I'naBa 4: DnemeHTbl Teopun BeposirHOcTeidi (13 yacoB)
Oneparun  Hag COOBITHUSIMU. 3aBUCHUMBbIE W He3aBHUCHMBbIe coObITHS. Cxema bepnymn.
CriyuyaliHble BETMUMHBI U UX XapaKTEPUCTUKU

IMoBTOpenue (35 yacos)

11 knace
Moayan «I'eomeTpus» (68 yacoB)

I'aaBa 1. KoopaunaTsl M BeKTOpPHI B mpocTpaHcTie (16 yacos)
JlexapToBbl KOOpJAMHATHI B MpocTpaHcTBe. BekTophl B npoctpancTe. ClI0KeHHE U BHIUUTAHUE
BEKTOPOB. YMHOKE€HHE BeKTOpa Ha uucio. ['omorerns. CkansipHOe IPOU3BEIEHUE BEKTOPOB.
['eomeTpryeckoe MECTO TOUYEK POCTPAHCTBA. Y paBHEHHE IJIOCKOCTU. YeThIpEXMEpHBIH KYO.

I'naBa 2. Tena Bpamenus (29 yacos)
[Mwiunap. KomOunauuu numusapa u npusmsl. Konyc. Yceuénnslil konyc. KomOuHanum konyca
u upamuiel. Chepa u map. Ypasaenue cdepsl. B3anmuoe pacnonoxxenue chepsl U IOCKOCTH.
MHororpaHHukH, BOHMCaHHble B cdepy. MHOTOrpaHHUKH, ONMCAHHBIE OKOJIO cdepsl.
KomOunarmu mummHapa u cdepsl, KOHyca U Cephl.

I'aaBa 3. O6bémbl Teu. [lnomans cdepol (17 yacos)
O06béM Tena. @opMyIbl 7151 BEIYKUCICHUS 00bEMa pu3Mbl. DOPMYIIBI ISl BRIYUCICHUS 00BbEMOB
MUpaMHIBI B yceu€HHON nupaMuel. O0BEMBI Ten Bpamienus. [Lmomans chepsl. OnpenencHue
MHHKOBCKOTO.

Hrorosoe nosropenue kypca reomerpuu 10-11 kiaccos (6 yacos)

AKCHOMBI CTCPCOMCTPHUU W UX CICACTBUA. HapaJIJIeJIBHOCTI) IIpsAMBIX, Hp?[MOfI U IINIOCKOCTH.
CkpemmBaromuecs npsmele. [lapamnensHocTs mockocteil. IleprneHauKkynsspHOCTh NpSIMOU U
IJIOCKOCTH. TeopeMa o0 TpEX MNEpHEHAUKYISApax. YTOd MEXAYy MNPAMOM M IUIOCKOCTBIO.
JByrpannbiii yroia. IlepneHIuKyIsIpHOCTh IUIOCKOCTEH. MHOrOrpaHHUKH: Napajuieienunes,
npusMa, nupamuja, IUIOWAAd WX MoBepxHocTe. LunuHap, KOHyC W MIap, IUIOMIAAA WX
noBepxHocTel. O0BEMBI Ten. BekTopsl B mpocTpancTBe. JleiicTBus Haa BekTopamu. CkansipHOe
IIPOU3BEICHNE BEKTOPOB. [I0BTOpEHNE TEOPUH U pelIeHue 3a1a4 110 BCEMY KypCy F€OMETPHH.

TemaTuuyeckoe NIIAHUPOBAHME

10 kacc
Monayab «AJiredpa 1 Ha4YaJIa MATEMATHYECKOI0 AHAJIHM32)

Ne Tema pasjgeia, ypoka Koa-go wacon
ypoka pasieJa, yp

ITOBTOPEHHUE MATEPHAJIA 7-9 KIIACCOB 3
1 Anrebpanyeckue 1poou 1
2 YrpouieHre BeIpaXeHUM, COEPKAMNX KBaJPaTHbIE KOPHU 1
3 Pewienne ypaBHenuii. PelieHrue HepaBeHCTB 1

I'nasa 1: IOBTOPEHUE U PACHIMPEHHUE 11
CBEJIEHUH O ®YHKIIUH

4 Haubonbiiee n HauMeHblee 3HaUeHus QyHKIUN 1
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5 UéErHbie 1 HEUETHBIC DYHKITUN 1
6 [TocTpoenue rpagukoB QyHKIMIA C TTOMOIIBIO TEOMETPUIECKUX 1
npeoOpa3oBaHUA
7 Cmapmoewlii KOHmMpPOJlb 1
8 OO6parHas GyHKIUS 1
9 I'paduk oOpaTHON GyHKINU 1
10 PaBHOCHIIbHBIC ypaBHEHUS 1
11 PaBHOCHIIbHBIC HEPABEHCTBA 1
12 MeTo1 HTHTEpPBAJIOB 1
13 3aKperieHre METO/Ia MHTEPBAJIOB 1
14 Konumponvnas paboma Nol 1
I'nasa 2: CTEIIEHHAS ®YHKLUA 17
15 CrenenHast GyHKIUS C HATYpaJIbHBIM ITOKa3aTEIEeM 1
16 CrenenHast (yHKIHUS C LIEJIBIM ITOKa3aTelIeM 1
17 OmnpezenieHne KOpHs N-il CTeneHN 1
18 PyHKINH Y= % , IX CBOMCTBA M rpaduku !
19 CBoIiCTBa KOPHS 7 — Ol CTENICHU 1
20 [IpuMeHeHne CBOWCTB KOPHS 1 — OfI“CTeHeHI/I IIpU YIPOILLEHUU 1
BbIpO)KEHU I
21 3aKkpernieHue CBOMCTB KOPHsI 71 — Ol CTEeNEeHU 1
22 Koumponvnas paboma No2 1
23 OrnpezenieHne U CBOMCTBA CTETICHH C 1
palMOHAIILHBIM I10Ka3aTelleM
24 VYipolieHnue BeIpaXeHuH, 1
COJIEpKALIMX CTENEHb C PALIMOHAIBHBIM [T0Ka3aTeleM
25 WppanmonansHbie ypaBHEHUS 1
26 Pemenue nppanoHaJIbHBIX YpaBHEHHUH 1
97 Metoa paBHOCUIIBHBIX ITpeoOpa3oBaHuit A1 peILIeHs 1
UpPpaIMOHATLHBIX YPaBHEHHUI
28 Pemenne ynpaxHeHui 1
29 WppanmoHaibHbIe HEpaBEHCTBA 1
30 Pemenne nppanroHaJIbHBIX HEPABEHCTB 1
31 Konmponvnas paboma Ne3 1
I'nasa 3: TPUTOHOMETPUYECKHUE ®YHKIINHU 27
32 Pannannas mepa yria 1
33 EnnHast OKpyXHOCTh Ha KOOPJIMHATHOM TIIOCKOCTH 1
34 OnpezeneHue CUHyca, KOCUHYCa, TAHT'€HCA M KOTaHIeHCa 1
35 3akpernyieHue onpeieleHni CuHyca, KOCUHYCa, 1
TaHTe€HCa U KOTaHTeHCa
36 3HaKW 3HAYCHUH TPUTOHOMETPUIECKUX (PYHKITHIA 1
37 YETHOCTh M HEUETHOCTh TPUTOHOMETPUUECKUX (DYHKIIMH 1
38 Ilepuonnueckue GyHKIUU 1
39 CoiicTBa U rpaduk QyHKIMHU Y = SiN X 1
40 CoiicTBa u rpaduk QyHKIMH Y = COS X 1
41 CpoiicTBa 1 rpa@uK QYHKIUH Y = tg X 1
42 CaoiicTBa u rpaduk QyHKINH y = ctg X 1
43 Konmponvnaa paboma Ned 1
44 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 1
45 Tpuronomerpuueckre GyHKIUHN YTIOBOTO apryMeHTa 1
46 CHHYC U KOCUHYC CYMMBI U Pa3HOCTH apr'yMEHTOB 1
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47 TaHTeHC CYMMBI ¥ pa3HOCTH apTyMEHTOB 1
48 VYnpolieHue TPUroHOMETPUYECKUX BBIPAKEHHM ¢ UCTIONb30BaHneM | 1
(bopMyI Cl0XKeHus
49 DopMyJIbl IPUBEIECHUS 1
50 3akperuieHre GopMyIT MPUBEICHUS 1
o1 @DopMyJIbI ABOMHOIO yIiia 1
52 DopMyIbl TOHWKEHUS CTENIEHU 1
53 VYrpouieHre TPUroHOMETPUYECKUX BBIPDAKEHUH € UCIIONIb30BaHueM | 1
(dbopMyn1 TBOWHOTO yriia U HOHMW)KEHUS CTENICHH
54 [IpeoOpa3zoBanre CyMM TPUTOHOMETPHUYECKUX (YHKIIUN B 1
IPOU3BEACHUS
55 3akperuieHre npeoopa3oBaHui 1
CYMM TPUTOHOMETPUYECKUX (PYHKIMI B TPOU3BEACHUS
56 IIpeoOpa3oBanue Npou3BeIeHUM TPUTOHOMETPUYECKUX QYHKIMH B | 1
CyMMY
57 3akperuieHue npeodbpa3zoBaHuii IPOU3BEAECHUI TpUroHoMeTpuueckux | 1
(GyHKIMHI B cymMmMy
58 Koumponvnas paboma NoS 1
I'naBa 4: TPUTOHOMETPUYECKHUE YPABHEHUS 1 15
HEPABEHCTBA
59 VpaBHenue cos X = b 1
60 Perrenue ypaBHeHuit COS X = b 1
61 VYpaBHenue sin X = b 1
62 Pemrenue ypaBHenuit Sin X = b 1
63 VpaBHeHusi tg X =buctgx="b 1
64 dyHKIMM Y = arccos X, y = arcsin x, y = arctg X u y = arcctg x 1
65 3akperuieHre 00paTHBIX TPUTOHOMETPHUECKUX (DYHKIIUH 1
66 TpuronomeTpuyeckue ypaBHEHUs, CBOJsIIMEcs K anredpanyeckum | 1
67 OOHOPOJIHBIE TPUTOHOMETPUUYECKNUE YPABHEHUS 1
68 Perienue oAHOPOIHBIX TPUTOHOMETPUUECKUX YPAaBHEHHI 1
69 JIBa OCHOBHBIX METOJIa pEIICHNs] TPUTOHOMETPHUECKUX ypaBHeHUH | 1
Perienue TpUroHOMETpHUUECKUX ypaBHEHUN 1
70 METOJI0M BBEJCHUS HOBOW IEPEMEHHON
Y METOJIOM Pa3JIoKEeHUs] HA MHOXKHUTEIH
71 Perienue npocTeiinx TPUroHOMETPUYECKHX HEPABEHCTB 1
72 3aKkpernieHue penieHnsi TPUrOHOMETPUUECKUX HEPaBEHCTB 1
73 Konmponvnaa paboma Ne6 1
I'aasa 5: TIPOM3BOJHAS Y EE IPUMEHEHHUE 26
74 IIpencraBienue o npeaene GyHKIUN B TOUKE 1
75 [IpencraBieHne o0 HENPEPHIBHOCTH (PYHKIIUU B TOUKE 1
76 3aauu 0 MTHOBEHHOM CKOPOCTH U KacaTelbHOM K rpaduky pyHkiuu |1
77 Onpenenenne Npou3BOIHON 1
78 dopmyssl AuddepeHInpoBaHM 1
79 Beruucrienue mpom3BOAHBIX C MOMOIIBIO (hopMyI 1
nudepeHIpoBaHms
80 [TpaBuna nquddepeHpoBanus 1
81 Junddepennmponanue cioxHoM GyHKINN 1
82 Pemenne ynpaxHeHuit 1
83 YpaBHeHHe KacaTelbHOU K rpaduKy QYHKIIMU 1
84 CocTraBiieHHEe ypaBHEHUS KacaTelbHOHN K rpaduKy QyHKIHMH 1
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85 3akperuicHre ypaBHeHHsI KacaTelbHOU K rpaduKy QyHKIIUN 1
86 Konmponvnaa paboma Nel 1
87 [IpuMeHeHne TPOM3BOIHOM VISl MCCIIEIOBAHUS (PYHKITUN 1
88 HccnenoBanme GpyHKIMKM HA MOHOTOHHOCTD 1
89 Touku 3xcTpemyma GyHKITUN 1
90 Touku SKCTpeMyMa M UX HaXOXKICHUE 1
91 HccnenoBanue GyHKIMIA Ha SKCTPEMYMBbI 1
92 Haxoxnenrne HauboIbIIero 1 HAMMEHbIIET0 3HaYeHUN 1
HENPEPbIBHON (PYHKIIMU HA IPOMEKYTKE
93 [IpakTUKyM Ha HaXO0XJACHHE HAaUOOJIBIIETO U HAUMEHbILIETO 1
3HAYCHUH HETIPEPBIBHON (DYHKITMH HA IPOMEKYTKE
94 Pemenue 3a1a4 Ha HaXOXACHUE Ha;I/I60J'IBI_HI/IX Y HAaMMEHBIIUX 1
3HaYCHUH
95 [TocTpoenue rpadgukoB GyHKIMI 1
96 VccnenoBanne (yHKIIMM U TOCTpoeHHUE rpaduka QyHKIUN 1
97 CBs13b Mex 1y rpadukoM QyHKIIMH U TpaQHUKOM MPOU3BOTHOM 1
JTaHHOU (QYHKIIUU
98 [TprMeHeHne BTOPOI MPOU3BOIHON MPH UCCICIOBAHUH (PYHKITHIA 1
99 Konumponvnas paboma No8 1
INOBTOPEHMUE 3
100 [ToBTOpeHHe yueOHOro MaTepuana o TeMe: 1
«[IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKEHHID
101 IToBTOpenue yueOHoro marepuaina no teme: «lIpousBonnas» 1
102 3aKIIIOYUTEIBHBIA YPOK 1
10 kacc
Moayab «I'eomeTpus»
Ne Kou-Bo yacos
Tema pa3aena, ypoka
ypoka
I'naa 1: BBEJIEHUE B CTEPEOMETPHUIO 8
1 OCHOBHBIE TTOHATUS CTEPEOMETPUH 1
2 AKCHOMBI CTEpPEOMETPHH 1
3 CrnencTBUA U3 aKCHOM CTEPEOMETPUH 1
4 [IpumMeHeHue akCHoM CTEPEOMETPHUH U UX CIIEACTBUN 1
5 [MpocTpaHcTBEHHBIE (PUTYPBHI 1
6 HagannHpie IpeacTaBJICHHA O MHOT'OI'paHHUKAX 1
7 Merton ceueHmit 1
8 Konumponvnas paboma Nol 1
I'naBa 2: IAPAJIJIEJIBHOCTD B ITPOCTPAHCTBE 15
9 [TapannenpHbie IpsIMbIE B TPOCTPAHCTBE 1
10 CkpemuBaronyecs: NpsMbie B IPOCTPAHCTBE 1
11 B3anMHoe pacnoyioxkeHue ABYX MPsIMbIX B IPOCTPAHCTBE 1
12 [TapajstenbHOCTH NPSIMON U MIIOCKOCTH 1
13 [Ipu3Haky napaieIbHOCTH MPSIMON U TNIOCKOCTH 1
14 Pemenue 3amau o reme: «IlapamienbHOCTh PSMOM M TUIOCKOCTH» | 1
15 Pemenne ynpaxHeHuit 1
16 [TapannenbHble TUIOCKOCTH 1
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17 [Tpu3Hak mapaaaenbHOCTH JBYX IUTIOCKOCTEH 1
18 CBolicTBa napauieiabHbIX INIOCKOCTEN 1
19 [IpeobGpazoBanue Guryp B mpoCTpaHCTBE 1
20 Bupl npeoOpazoBaHmii B IPOCTPAHCTBE 1
21 [TapayepHOE MPOEKTUPOBAHUE 1
22 CBoiicTBa mapaieIbHOTO MPOSKTUPOBAHHUS 1
23 Konmponvnas paboma No2 1
I'nasa 3: IEPOIEHUKYJ/ISIPHOCTb B IPOCTPAHCTBE | 26
24 YroJ1 MeX1y NPSIMBIMU B IIPOCTPAHCTBE 1
25 [lepnenuKyIsIpHBIC IPSMBIE B IPOCTPAHCTBE 1
26 [TeprieHIUKYJIIpHOCTD NPSIMON U INIOCKOCTH 1
27 [Ipu3HaK neprneHMKyIIPHOCTH IPSIMOI U TIIOCKOCTH 1
28 Pemenne 3aau no teme: «llepneHanKyaIsIpHOCTD IPSIMOU U 1
TJIOCKOCTHY
29 [TepnenauKyIsip ¥ HaKJIOHHAS 1
30 PaccTosiHre OT TOYKH JI0 MIIOCKOCTH 1
31 PaccrosiHue OT psIMO#A 10 mapajuIeIbHON IJTIOCKOCTH 1
32 Paccrosiaue Mexy IByMs apajuieIbHBIMUA TUIOCKOCTH 1
33 Teopema o TpEX nmepneHAUKYISIpax 1
34 Teopema o Tpex neprneHAnKYIIpax 1
35 Pemenne 3anad o reme: «Teopema 0 TpEX MEPIEHIUKYISPAX) 1
36 Pemmenne ynpaxHeHuit 1
37 Konmponvunan paboma Ne3 1
38 Yros Mexay npsMoi U IIOCKOCThIO 1
39 Pemenue 3a1a4 o teme: « Yo MEXKAY NPSIMON M IITIOCKOCTBIOY 1
40 Permenne ynpaxHeHuit 1
41 JIByrpaHHbIil yroa 1
42 3aKkpernsieHue MOHATUS ABYIPAHHOTO yriia 1
43 VYroa Mexay nI0CKOCTSIMU 1
44 Pemenne 3angad no teme: «/[ByrpaHssiii yrom» 1
45 IlepnieHIMKyIISIpHBIE MIIOCKOCTH 1
46 [Ipu3HaK nepneHaAMKyJIIPHOCTH IIIOCKOCTEN 1
47 CBolicTBa NePIEHIUKYISIPHOCTH IIIOCKOCTEN 1
48 [Tnomaab OpTOroHaNbHOM MPOEKIIMN MHOTOYTOJIbHUKA 1
49 Konumponvnas paboma Nod 1
I'nasa 4: MHOTI'OT'PAHHUKHA 15
50 [ToHsATHE MHOTOTPAaHHUKA 1
51 ITpusma 1
52 ITnomianp 60KOBOM MOBEPXHOCTH MPU3MBI 1
53 Pemenne 3amau no reme: «llpuzmay 1
54 [IpsiMmoyronbHbIN NapauIeenuIe] 1
55 CBoiicTBa AMaroHasei napauiesenurnea 1
56 Teopema [Iudaropa B npoctpancTse 1
57 [Tupamuna 1
58 [TpaBuibHas nupamuia 1
59 [Tnomaas 60KOBOM MOBEPXHOCTU MPABHIBLHOM MUPAMHU/IBI 1
60 Pemenwue 3amay mo Teme: «llupamugay 1
61 Pemenue 3amau no reme: «Ilupamuga» 1
62 YcedeHHas mupamMuia 1
63 [Tnomaaps 60KOBOM MOBEPXHOCTH MPABMIIBHOM yCeUeHHOM nupamMus | 1
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64 Konumponvnas paboma NoS5 1
HUTOTI'OBOE IIOBTOPEHUE 4
KYPCATEOMETPHMU 10 KIIACCA
65 [ToBTOpEeHHe U cuctemMaTu3alus yaueOHOro MaTepuaa 1no Teme: 1
«[lapamienbHOCTh NPSIMBIX U MJIOCKOCTEN»
66 [ToBTOpeHMe 1 cucTemMaru3anus y4eOHOro MaTepuana 1o TeMe: 1
«IleprneHAMKYISIPHOCTD NPSIMBIX U INIOCKOCTEM»
67 [ToBTOpEeHHe U cucTemMaTu3alus yaueOHOro MaTepuaa 1no Teme: 1
«I1nomans MOBEPXHOCTH MHOTOTPaHHUKOBY
68 O0o0maromuii ypok 1
11 kace
Moayab «AJredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)
Ne Tema pasjaeiia, ypoka Koa-go wacon
ypoka
INIOBTOPEHUE MATEPHAJIA 10 KJTIACCA 3
1 [ToBropenue yuebHoro marepuana no teme: «Kopens N-oit crenenny | 1
2 IloBTOpeHmne yueOHOro Marepuaia no teme: « TpuroHoMeTpusi» 1
3 IToBTOpenue yuebHoro marepuaina no teme: «lIpounsBogHas» 1
I'aasa 1: IOKA3SATEJIBHASA U JIOTAPUOMUYECKASA 28
OYHKIIMHN
4 ITonsiTre nmokazarenbHOU QYHKIIUU 1
5 CpoiicTBa 1 rpaduK moka3aTeJbHON QYHKINH 1
6 Pemnrenue ynpaxnenue 1
7 Cmapmoewlii KOHmMpPOJlb 1
8 IToHsATHE MOKA3aTENILHOTO YpaBHEHUS 1
9 Buibl nOKa3aTeNbHbIX YPaBHEHUN 1
10 Penenne nokazareabHbIX YPaBHEHHUM 1
11 IToHsiTHE TOKA3aTEIBHOTO HEPABEHCTBA 1
12 Buipl nokazaTenbHbBIX HEPABEHCTB 1
13 Pemenne nmokasarenbHbIX HEPABEHCTB 1
14 Konumponvnas paboma Nel 1
15 ITonsrtue norapugpma 1
16 OcHOBHOE JIoTapU(PMUIECKOE TOKIECTBO 1
17 OcHoBHbI€ JIorapudmMuieckre hopmMysbl 1
18 Pemenne ynpaxaeHui 1
19 @ynkuus y =1log, X, e€ cBoiicTBa u rpaduk 1
20 [TocTpoenne rpagukoB JorapupMuUUecKux QyHKIHN 1
21 ['paduueckoe penieHue JorapupMUIecKix ypaBHeHUN 1
22 [lonsiTHe norapu@MUUECKOro ypaBHEeHHUS 1
23 Bupl torapudMudeckux ypaBHEHHH 1
24 Pemenue norapugmuueckux ypaBHEHUI 1
25 IToHsaTue norapu(pMU4IECKOro HepaBeHCTBa 1
26 Bupsl torapudMudeckux HepaBeHCTB 1
27 Pemenue norapudmuueckux HepaBeHCTB 1
28 Yucno e. @yHKIuUs y=¢', ee CBOICTBa, rpaduk, muddepenuuposanne | 1
29 Harypanbhble torapumsi. 1

@ynkuus Y=In x, ee cBolicTBa, rpaduk, 1updepeHupoBaHme
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30 Pemenue ynpaxHeHmit 1
31 Konmponsnas paboma Ne? 1
I'naa 2: UHTEI'PAJI U ETO IPUMEHEHHUE 11
32 Onpenenenue nepBoodpazHOi 1
33 Pemenue ynpaxHeHmi 1
34 [TpaBuia HaX0XKIECHHSI IEPBOOOPA3HBIX 1
35 HeonpeneneHHplit HHTErpa 1
36 Pemenue ynpaxHeHmit 1
37 3aiauu, NIPUBOAIIME K TIOHATUIO ONPEJEIIEHHOI0 HHTErpasa 1
38 [TonsTHE OMpEIeICHHOTO HHTETrpaja 1
39 dopmyna HeroTona-JleiiOnuma 1
40 Brruucnenue miomniaaei miockux Gpuryp 1
C MIOMOUIBIO ONPEACICHHOTO HHTETpasia
41 Brruuciienne 06EMOB Tel 1
42 Koumponvnan paboma No3 1
I'nasa 3: 9JIEMEHTbI KOMBUHATOPUKHU. BUHOM 12
HBIOTOHA
43 Meron MaTreMaTu4ecKOo MHAYKIIMU 1
44 Pemenne ynpaxHeHuit 1
45 IlepecTtanoBku 1
46 Pasmemenus 1
47 @DopMyIIbl BEIYUCICHUS KOJTMYECTBA IEPECTAHOBOK M Pa3MEIICHUN 1
48 Coueranns (KOMOMHAIINN) 1
49 @dopmyrsia BBIYUCIECHUS KOJTHMYECTBA COYETAHUM 1
50 Pemenue ynpaxaeHui 1
51 ®opmyna bunoma HeroToHa 1
52 Brranciienne 6HHOMUAIBHBIX KO (OUITMEHTOB 1
53 CaoticTBO TpeyroapHuka [lackans 1
54 Koumponvnas paboma Nod 1
T'aasa 4: DJJEMEHTBI TEOPMH BEPOSITHOCTEMN 13
55 HecoBMecTHbIe cOOBITHS 1
56 JlonoaHeHnue coOBITHS 1
57 Haxosxnenue BeposiTHOCTEN 0ObEJMHEHNUS U ITePeCceUeHus IByX 1
COOBITHH
58 YcioBHAsE BEPOSITHOCTD 1
59 He3zaBucumeble coObITUS 1
60 3aBHCHUMBIE COOBITHS 1
61 HaxosxJieH1e BepOsITHOCTH NIepeceyeH sl He3aBUCUMBIX COOBITUI 1
62 Cxema beprymm 1
63 BeposTHOCTh KOJIMUYECTBA YCIEHIHBIX UCX0JI0B B cxeMe bepHymum 1
64 CrnyyaliHble BEJTMUHHBI 1
65 Pacnipenenenue BepoATHOCTEN CIIy4aitHON BETUYUHBI 1
66 MaTemaTHuecKkoe 0KHIaHNe 1
67 Konmponvnaa paboma Ne5 1
IHOBTOPEHHUE 35
68 [ToBTOpeHne yueOHOro Marepuasa o TeMe: 1
«J1enuMOCTh HaTypaJIbHBIX YHCEI»
69 [ToBTOpEeHMe yueOHOro MaTepuasa o TemMe: 1
«[Ipu3HaKH 1ETUMOCTIY 1
70 [ToBTOpEeHue yueOHOro Marepuana no Teme: 1
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«PaHI/IOHaJ'IBHBIe qucjia»

[ToBTOpeHue yueOHOro Marepuania mo Teme:

/1 «JlelicTBUS HAJ pallMOHAJIbHBIMU YHCIIAMU
72 [ToBTOpenue yuebHOro Marepuana no Teme: «MHOKECTBa»
73 IToBTOpeHue yueOHOro Marepuana no Teme:
«Onepanuy HaJl MHOKECTBAMMI»
74 IToBTOpeHue yueOHOro Marepuania no Teme:
«IIponopuyoHanbHbIE BETUYUHBD)
75 IToBTOpeHue yueOHOro Marepuana no Teme:
«IIponeHTHBIE pacyeThbI»
76 [ToBTOpeHue yueOHOro Marepuana mo TemMe:
«DJIEMEHTBI CTATUCTUKU U TEOPHH BEPOSTHOCTEM
77 [ToBTOpenue yueOHOro Marepuana mno Teme:
«PanmoHanbHble BEIPAXKEHUS)
78 [ToBTOpeHue yueOHOro Marepuana mo Teme:
«PanmoHanbHble ypaBHEHUSD)
79 [ToBTOpEeHME yueOHOro Marepuaia o TeMe:
«Cucremsbl alreOpanyecKux ypaBHEHUN»
80 [ToBTOpEHME yueOHOro Marepuaia o TeMe:
«YucnoBble HEPABEHCTBA U MX CBOMCTBA»
81 [ToBTOpEHME yueOHOro Marepuaia o TeMe:
«JIuHeliHble M KBaJIpaTUYHbIE HEPABEHCTBA
82 [ToBTOpEHME yueOHOro Marepuaa o TeMe:
«MeTos HHTEepBaJIOB»
83 IToBTOpeHue yueOHOro Marepuania no Teme:
«CHCTeMbl HEPABEHCTB)»
84 IToBTOpeHue yueOHOro Marepuania no Teme:
«CTeneHu 1 KOpHU»
85 IToBTOpeHue yuebHOro Marepuania no Teme:
«ppaimoHaabHbIe YPABHEHUS
86 IToBTOpeHue yueOHOro Marepuania no Teme:
«ppanmoHaabHbIE HEPABEHCTBAY
87 IToBTOpeHue yueOHOro Marepuania no Teme:
«DYHKINU U UX CBOKWCTBAa»
88 IToBTOpeHue yuebHOro Marepuania no Teme:
«IIporpeccuny
89 IToBTOpeHue yueOHOro Marepuania no Teme:
«Tpuronomerpuueckre QyHKIUN
90 [ToBTOpEeHME yueOHOro Marepuaa o TeMe:
«TpUroHOMETpUYECKHE YPABHEHUS U HEPABEHCTBA»
91 [ToBTOpEeHNE yueOHOro MaTepuasa o TeMe:
«ITokazatenbHast QyHKIHS»
92 [ToBTOpEeHME yueOHOro Marepuasa o TeMe:
«Pemienne noka3aTelIbHbIX YPaBHEHUI)
93 [ToBTOpeHne yueOHOro Marepuasa o TeMe:
«Pelenne noka3aTebHbIX HEPABEHCTB)
94 [ToBTOpeHNe yueOHOro MaTepuasa o TeMe:
«Jlorapudmuueckast GyHKIU
95 [ToBTOpEeHHe yueOHOro MaTepuasa o TeMe:
«Pemenune norapuMuIeckux ypaBHEHUI»
96 [ToBTOpEeHNe yueOHOro MaTrepuaa no Teme:
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«Pemenue norapumMudecKux HEPaBeHCTBY

97_98 Hmozosaa konmponvnas paboma 2
(IIpomesricymounasn ammecmayus)
99 [ToBTOpeHne yueOHOTO MaTepuraa o Teme: 1
«IIpousBoaHas u €€ NpUMEHEHUE)
100 [ToBTOpeHNe yueOHOTO MaTepuaia mo TemMe: 1
«HeonpeaeneHHbI HHTETpaI»
101 [ToBTOpeHue yueOHOTO MaTepuraa o Teme:
«OnpeneneHHblii UHTerpa »
102 3aKII04YUTEIbHBIN YPOK 1
11 kaace
Mopayasb «I'eomerpus»
Ne Tema pasgesa, ypoka Kox-so wacon
ypoka ’
I'aaBa 1: KOOPAUHATBI 1 BEKTOPBI B ITIPOCTPAHCTBE | 16
1 JlekapToBbI KOOPJMHATHI TOYKU B IPOCTPAHCTBE 1
2 [Ipocreiimune 3a1a4n B KOOpAMHATAX: PACCTOSIHUE MEXAY ABYMS 1
TOYKAaMHU M KOOPAMHATBI CEpeIMHbI OTPE3Ka
3 IlonsiTne BekTOpa. PaBEeHCTBO BEKTOPOB 1
4 Koopaunatel BekTopa 1
3) Cio’kxeHue ¥ BBIYUTAHUE BEKTOPOB 1
6 IIpoTHBONOJIOKHBIE BEKTOPBI 1
7 YMHOXEHHE BEKTOpa Ha YHCIIO 1
8 TomoTterus 1
9 CaoiicTBa rOMOTETHH 1
10 VYT011 MEXy BEKTOpaAMH 1
11 CxansipHO€ MPOU3BEJICHUE BEKTOPOB 1
12 Brruncnenue yrioB Mexy NpsIMbIMU 1
13 I'eomeTprueckoe MeCTO TOYEK MPOCTPAHCTBA 1
14 buccekTop AByrpaHHOro yria 1
15 YpaBHEHHE ITIOCKOCTH 1
16 Koumponsnaa paboma Nel 1
I'nasa 2: TEJIA BPAILIEHUSL 29
17 ITonsiTEe nunMHIpa 1
18 [1o1mane NoBEpXHOCTH HUITUHAPA 1
19 Pemenne 3amad no reme: «nmmHap» 1
20 [Ipu3ma, BnucanHasi B HHJIUHID 1
21 [Tpu3ma, onrMcanHast OKOJIO IUJIUHIPA 1
22 ITonsiTve KoHyCa 1
23 [Tnomans MOBEpXHOCTH KOHYCa 1
24 Pemenue 3amau o reme: «Konycy» 1
25 Y ceu€HHBIN KOHYC 1
26 [Tnomanp 6OKOBOM MOBEPXHOCTH YCEUEHHOTO IIMITHH/IPA 1
27 ITupamuia, BOMCaHHAs B KOHYC 1
28 [Tupamuia, onrMcanHas OKOJI0 KOHyca 1
29 KoMOuHanmmu KoHyca u mupaMuIsl 1
30 Konmponvunaa paboma Ne? 1
31 Cdepa u map 1
32 YpaBHeHue chepbl 1
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33

B3anMHoe pac nmonoxeHnue cepsl ¥ MI0CKOCTH

1

34 KacatenbHast I10CKOCTh K cdepe 1
35 Pemenue 3amau o reme: «Cdepa u map» 1
36 MHororpaHHMKH, BIUCAHHBIE B cepy 1
37 [Ipusma, BnucanHas B cepy 1
38 [Tupamuya, BnrcanHas B chepy 1
39 MHOTOrpaHHHUKH, OITMCAaHHbIE OKOJIO C(ephl 1
40 [Tpusma, onmcanHas 0Koj0 chepbl 1
a1 Pemenue 3agau no reme: «MHOrOrpaHHUKH, BOIMCAHHBIE U 1

OIMCaHHBIE OKOJIO chephI»
42 BsanmMHuoe pacrionoskeHue cepbl U IpsIMOii 1
43 KomOunanmu nuiHapa u cepbl 1
44 KomOunanmu konyca u chepbl 1
45 Konmponvnaa paboma Ne3 1
I'nasa 3: OBBEMBbI TEJIL. IIVIOIA/Ib CO®EPbI 17
46 O06BEM Tena 1
47 O0BEM TPU3MBI 1
48 Pemenue 3anay no teme: «O0BEM IPU3MBI» 1
49 O0BEM TUpaMuIBI 1
50 O0BEM yceueHHON MHpaMHIbI 1
o1 Pemenue 3anay no teme: «O6beM IPU3MBD) 1
52 Pemenue 3amad o reme: «O0BEM TUPAMUIBI 1
53 Pemenue ynpaxueHui 1
54 Konmponvnaa paboma Ned 1
55 O0bEM KOHyCa 1
56 O0BEM yceueHHOro KoHyca 1
57 O0BEM IUIMHpA 1
58 O6BEéM mapa 1
59 Pemenue 3amay mo teme: «OO0BEMBI TEIT BpAIICHUS» 1
60 [Tnomans chepsr 1
61 Pemenne 3anaq no teme: «Ilnomane chepsi» 1
62 Konmponvnas paboma NoS5 1
HNUTOI'OBOE NOBTOPEHHUE 6
KYPCA TEOMETPHUU 10-11 KJIACCOB
63 [ToBTOpEeHME U cucTeMaTu3alys yaeOHOTO MaTepraa 1o Teme: 1
«BekTopsl B IpOCTpaHCTBE
64 [ToBTOpEHME U cucTeMaTH3alys yaeOHOTO MaTepraa 1o Teme: 1
«[1nomaas MOBEPXHOCTH LIUIMHAPA H KOHYCa»
65 [ToBTOpEHME U cucTeMaTH3alys y4eOHOTO MaTepuaa 1mo TeMe: 1
«[Inomans chepbi»
66 [ToBTOpEHME U cucTeMaTu3alus yaeOHOTO MaTepraa 1o TemMe: 1
«O0BeM UIMHIPA U KOHYCa»
67 [ToBTOpEHME U cUcTeMaTH3aIMs Y9eOHOTO MaTepraa 1o TeMe: 1
«O0beM mapa»
68 O6o0maromuit ypox 1
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