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HosicHUuTeEIbHASA 32aNIMCKA
PaGouas nmporpamma no maTematuke pazpaboTaHa Ha OCHOBE:
— ®@epepanpHoro 3akoHa ot 29.12.2012 N 273-®3 "OO6 obpa3oBanuun B Poccuiickoii
®Denepanun’;
—  @enepanbHOTO  TOCYNAapCTBEHHOIO  CTaHAapTa CpeaHero  obmero  oOpa3oBaHUS,
YTBEP)KJICHHOTO MpukazoM MunobpHayku Poccuu ot 17 mast 2012 roma Ne 413;

— IIpuxa3za MunucrepcrBa oopazoBanus u Hayku PD ot 29 utons 2017 r. Ne 613 «O BHecenuun
U3MEHEHUH B (pelepanbHblil TOCYyJapCTBEHHBIN 00pa30BaTENbHBINA CTaHIAPT CPEAHEro OOIIEro
oOpa3oBaHUs, YTBEPXKICHHBIA MpHKa3oM MuHHCTEpCTBa 00pazoBaHus W Haykw Poccuiickoit
®enepanun ot 17 mas 2012 1. Ne 413»;

— [TocranoBnenus ['m1aBHOro rocy1apcTBEHHOIO0 CaHUTAPHOrO Bpaya Pocculickoit @enepanuu ot
29 nekabps 2010 1. NI189 "O6 yrBepxknenun CanlluH 2.4.2.2821-10 "CanurtapHo-
SMHUJEMHUOIOTHYECKHEe  TpeOOBaHMS K  YCIOBHSIM W OpraHu3anmud  oOydeHHWs B
0011e00pa30BaTEIbHBIX YUPEKACHUX "

—TpeOoBaHUil K pe3ylbTaTaM OCBOCHHS OCHOBHOMW 00pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oopazoanus YOV rumuazun «ToMby

Moy «Anredpa u Hayajaa MaTeMaTHYeCKOI0 aHAIM3a» pa3paboTan ¢ yuérom [IpumepHoit
IpOrpaMMbl CpeJHEro ooOImero o0pa3oBaHHs MO0 MaTeMaTUKE M aBTOPCKOM IPOrpaMMBbI:
Matemaruka: pabouune nporpammsl: 5-11 kmacesl/ A.I'. Mep3insk, B.b. Ilononckuii, M.C. Sxup,
E.B. Bymko. — 2-e uzn. nepepab. — M.: Benrana-I'pad, 2017. — 164 c.

WN3menenus B cojepkaHue ydeOHOro Marepuana He BHeceHbl. [Iporpamma
KOHKpPETH3UPYET COJEep’KaHuEe IMpPEeIMETHBIX TeM oOoOpa30BaTeNbHOIO CTaHjaapTa: anre0pa;
GyHKIIMKM; TPUTOHOMETpPHsI; Hayalla MaTeMaTH4YeCKOro aHalli3a; ypaBHEHUS M HEPaBEHCTBA;
3JIEMEHThl KOMOMHATOPUKH, CTATUCTUKN U TEOPUU BEPOSITHOCTEM.

B ocHOBY mnporpammbl MOJOXKEHa KOHLEMIMA, MpenycMaTpuBaronias (HopMUpOBaHHE
(YHKIIMOHAJIBHBIX 3HAaHUN U YMEHHH, KOTOpble 00eCHedyuBaIoOT leJaecoo0pa3Hoe MpHUMEHEHHe
3HaHUH 1o anrebpe W Hayanam aHanu3a. llporpamma peanusyercs ¢ HCIOJIb30BaHHEM
CJIEIYIOIIEro y4eOHO-METOIUYECKOT0 KOMILIEKTA:

10 kace
Mopayab «Ajredpa u HayajaIa MATEeMATHYECKOT0 AHAJIU32)

1. Maremaruka. AnreOpa W HadaJla MaTEeMaTHYECKOrO aHanm3a. ba3oBeni ypoBeHn: 10
kiacc: yuebHuk / A.I'Mep3nsk, [I.A. Homuposckuii, B.b. ITononckuii; mox pen. B.E.
[Togonsckoro. — 5-¢ u3a., crepeorun. — M.: Benrana-I'pad, 2020. — 368 c.: un. —
(Poccuiickuii yaeOHUK).

2. MaremaTuka: anre6pa W Ha4dala MAaTeMaTUYCCKOI'0 aHajin3a, rcoOMETpusl. Anre6pa K Hadajia
MaTeMaTHYeCKoro aHaiau3a. basosslii ypoBeHs: 10 kimacce: meroanyeckoe nocooue / E. B. Byiko,
A.T. Mep3msik, B. b. [lononckuii, M. C. Sxup. — M. : Benrana-I'pad, 2020. — 113 c. : mi. —
(Poccuiickuil yueOHHUK).

3. Maremaruka : anreOpa W Havajla MaTeMaTHYECKOTO aHalu3a, reoMerpus. Anrebpa u
Hayaja MaTEeMAaTH4YeCKOro aHaiu3a. ba3oBbli ypoBeHb : 10 Kiacc : JUIAKTUYECKHUE
marepuaisl / A. I'. Mepansak, B. b. ITononckuit, E.M. Pabunosuu, M.C. Sxkup. — M. :
Benrtana-I'pad, 2020 — 174 c. : un. — (Poccuiickuii yueOHUK).

11 kaace
Mopnyab «Ajredpa u HayajaIa MaTEeMATHYECKOI0 AHATH3A»

1. Maremaruka. Anrebpa ¥ Havana MaTeMaTHYeCKOro aHanusa. ba3oBwlii ypoBenb: 11
knacc: ydeOnuk / A.I'.Mep3insk, JI.A. Homuposckuii, B.b. [Tonouckuit, M.C. Skup; nox



pexn. B.E. [Togonsckoro. — 3-e usn., crepeorunt. — M.: Berrana-I'pad, 2020. — 288 c.: ui.
— (Poccwuiickuii yaeOHHK).

2. MaremaTuka : anrebpa M Hadajsa MaTeMaTUYECKOTO aHaIM3a, TeoMeTpus. Anredpa u
Havaja MaTeMaTHYecKoro aHaimu3a. ba3oBblii ypoBeHb : 11 Kkiacc : MeTroamyeckoe
noco6ue / E. B. bynko, A. I'. Mep3msik, B. b. [Tononckwuii, M. C. Slkup. — M. : Benrana-
I'pad, 2020. — 74 c. : mi1. — (Poccuiickuii y4eOHHK).

3. Maremaruka : anreOpa W Havajga MaTeMaTHYECKOro aHaiMu3a, reoMeTpus. Anrebpa u
Hayaja MaTeMaTW4YecKoro aHanu3a. ba3oBelii ypoBeHb : 11 kjacc : IUAaKTHYECKHE
marepuainsl / A. I'. Mepznsk, B. b. [lononckuii, E.M. PabunoBuu, M.C. Skup. — M. :
Benrana-I'pad, 2020 — 110 c. : un. — (Poccuiickuii yueOHUK).

[Ipu cocraBnenun monynsa «I'eomerpus» Obia ucnosnb3oBana llpumepHas mporpamma
CpeaHero o0mnero oopa3oBaHus IO MaTEeMaTHKE U aBTOPCKasl mporpamma: MaremaTtuka: pabodne
nporpammel: 5-11 kmaces/ A.I'. Mepsmsik, B.b. [Tononckuii, M.C. fxup, E.B. bymko. — 2-e uza.
nepepad. — M.: Benrana-I'pad, 2017. — 164 c.

WN3menenus B cojepkaHue ydeOHOro Marepuana He BHeceHbl. [Iporpamma
KOHKPETU3UPYET COACpPKaHUE MPEIMETHBIX TeM 00pa30BaTEIbHOTO CTaHIapTa: TE€OMETpHUsl Ha
IUIOCKOCTH; MPSMBIE U TJIOCKOCTH B MPOCTPAHCTBE; MHOTOIPAHHUKH; T€Ja BPAIICHHUS.

10 kaacc
Moayas «I'eomeTpus»

1. Maremaruka. I'eomerpust. basoseiii yposens: 10 kimacc: yueOnuk / A.I'Mepsmsk, J.A.
Hommuposckuii, B.b. [Tononckuit u ap. — 3-e usn., crepeorun. — M.: Benrana-I'pad, 2020. — 208
c.: mi. — (Poccuiickuii yueOHUK).

2. MaremaTuka : anreOpa M Hayajla MaTeMaTHYECKOro aHaiu3a, reomerpus. I'eomerpus.
bazoBebiit yposens : 10 kiacc : meroanueckoe nocodue / E. B. Byuko, A. I'. Mep3nsk, B.
b. ITonounckuit, M. C. SAkup. — M. : Benrana-I'pad, 2020 — 69 c. : un. — (Poccuiickuii
Y4EOHUK).

3. Maremaruka : anrebpa W Hadala MaTeMaTHYECKOTO aHaiMu3a, reomerpus. I'eomerpus.
bazoBbiii ypoBenb : 10 kmacc : aunakruuyeckue marepuansl / A. I'. Mepsnsk, B. b.
[Tonouckuit, E.M. PabunoBuu u np.. — M. : Benrana-I'pad, 2020 — 128 c. : mn. —
(Poccuiickuii yueOHUK).

11 knace
Moayasb «I'eomerpus»

1. Maremaruka. I'eomerpust. basosbiit yposens: 11 kimacc: yuebnmk / A.I.Mepsmsk, JI.A.
Homupogrckuii, B.b. ITlomonckuii, M.C. Skup; mom pea. B.E. Ilomonawsckoro. — 3-¢ wu3i.,
crepeotun. — M.: Berrana-I'pad, 2020. — 207 c.: un. — (Poccuiickuit yueOHUK).

2. Marematuka: reometpusi. ba3oBslit ypoBeHsb : 11 kiacc : merogmueckoe mocooue / E. B.
Bynxo, A. I'. Mep3nsk, B. b. ITononckuit, M. C. Slkup. — M. : Benrana-I'pad, 2020 —
68 c. : mi1. — (PoccuiickuityueOHUK).

3. Maremaruka : anrebpa M Havajga MaTeMaTHYECKOTO aHaiM3a, reomMerpus. I'eomerpus.
bazoBbiit ypoBenb : 11 kmacc : aupakruueckue marepuansl / A. I'. Mepsnsk, B. b.
[Tonouckuit, E.M. PabunoBuu u np.. — M. : Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccuiickuii yueOHHUK).

CornacHo yueOHOMY IIaHY Ha U3yYEeHHUE MAaTEeMAaTHKU OTBOAMUTCA 272 daca:

B 10 kmacce (136 wacoB B roa: 3 waca B HeAeNI0 MOAYIb «Anrebpa W Havana
MaTeMaTHYECKOTO aHanu3a» u 1 yac — Mmoxynb «I eomeTpusy);

B 11 knacce (136 wacoB B rom: 3 vaca B Hememo MOAYIb «Anrebpa W Hadaia
MaTEMaTUYECKOT0 aHanu3a» U 1 yac — Mmoayns «I'eomeTpus»).

Cpoxk peanm3anuu pabodeit mporpamMmsl 2 roja.



I[lnanupyeMble pe3yabTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa
10 kiaace

JInuHOCTHBIE pPe3yJIbTaThI:

BOCIIUTAaHUE POCCUUCKON Tpa)TaHCKOW HMISHTHMYHOCTU: MAaTPHUOTU3MA; TOTOBHOCTH K
ciayxenuto OtTeuecTBy, €ro 3allluTe, OCO3HAHUSA POCCUUCKON HWICHTUYHOCTH B
MOJIMKYJIBTYPHOM COIIMYME; YYBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIbTYPHOU OOLIHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH,
3HAYUMOCTU HAYKH, TOTOBHOCTb K HAYYHO-TCXHHYCCKOMY TBOPUYCCTBY, BJIAJACHUC
JIOCTOBEPHON HMHQOpMAIMEel O MEepelOBBIX IOCTHXKEHUSX U OTKPBITUAX MHPOBOH U
OTEUYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHbIX 3HAHUAX 00 yCTpONCTBE MUpa U
00I11eCTBa;

TOTOBHOCTb U CITIOCOOHOCTH K CAMOPA3BUTHUIO, CAMOOOPA30BaHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUHN C 06HI€‘~ICJIOBC‘-IGCKI/IMI/I HOCHHOCTSIMUM MW HACAIIaMU T'PAXKIAHCKOIO
00I11eCTBA;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCJIE CaMOOOpa3OBaHUIO, HA
MPOTSKEHUH BCEHM >KU3HH; CO3HATEIHHOE OTHOILICHHE K HEMPEePhIBHOMY OOpPa30BaHUIO
KaK YCJIOBUIO YCIEIIHOM NMpOoQecCHOHANBHON 1 00IIECTBEHHOM NesSTeIbHOCTH;

OpUeHTaIs O0yJaromMxcs Ha peaju3alyio MO3UTHUBHBIX >KU3HEHHBIX IEPCIEKTHB,
HHUIUATUBHOCTb, KpPCATHBHOCTb, TOTOBHOCTb MU CIIOCOOHOCTEL K JIMYHOCTHOMY
CaMOOIIPCACIICHUIO, CIIOCOOHOCTH CTAaBUTH eI 1 CTPOUTD )KU3HCHHBIC I1JIaHBI,

TOTOBHOCTH K JIOTOBOPHOMY PEryJIHpOBAaHUIO OTHOIIECHUH B TPYINEe WU COIUAIBHOMN
OpraHM3alyi; FOTOBHOCTh OOYYaIOLIUXCSl K KOHCTPYKTUBHOMY YYacTHIO B IHPHUHSITHU
pelleHui, 3aTparuBarIIUX WX MpaBa U UHTEPECH], B TOM YHCIIE B PAa3IUYHBIX (popmax
OOIIECTBEHHOH  CaMOOpPTraHW3allid, CaMOYIpPABICHHS, OOIIECTBEHHO  3HAYUMOM
JeSITEIIbHOCTH;

OCO3HaHHBIM BBIOOP Oyaymiedt mnpodeccuu Kak MyThb U CIOCO0 peanu3aluu
COOCTBEHHBIX KU3HEHHBIX IIJTAaHOB,

TOTOBHOCTh OOYydalolmuxcsi K TPYAOBOH NpodecCHOHaNbHOU IesSTeNbHOCTH KaK K
BO3MOXHOCTH Yy4YaCTusd B PCHICHUH JIMYHBIX, O6HI€CTB€HHBIX, rocyaapCTBCHHBIX,
oOLIeHallMOHAIBHBIX TPOOIIEM;

HPaBCTBEHHOE CO3HAHWE W TIOBEJCHHE HAa OCHOBE YCBOEHHS OOIICYETTOBEUYECKHIX
[IEHHOCTEH, TOJEPAaHTHOTO CO3HAHHWS W TIOBEIEHHUS B TMOIUKYJIBTYPHOM MHpE,
TOTOBHOCTH M CIIOCOOHOCTH BECTH auaaor ¢ ApYruMd JHOAbMH, AOCTUIaTb B HEM
B3aUMOIIOHUMAaHUs, HAXOJUTh 06IHI/I€ Oejii 1 COTpyaAHHU4YaThb JJIA UX JOCTUIKCHUA,

Pa3BUTHE KOMHCTCHHI/Iﬁ COTPyAHHUYCCTBA CO CBCPCTHHKAMH, ACTbMHU MJIAAIICTO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOW, OOIIECTBEHHO TMOJIE3HOW, Yy4eOHO-
HCCJIEIOBATENLCKOM, MPOSKTHON U IPYTHX BUIAX JEATEIHHOCTH.

YMEHHUC SICHO, TOYHO, I'PAaMOTHO H3JIaraTb CBOU MBICJIM B YCTHOﬁ U MACbMEHHOM peun,
MOHUMATh CMBICT TIOCTAaBJICHHOW 3a/1ay, BBICTpAaUBaTh apryMEHTALUI0, MPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI;

MPEJICTABICHUE O MaTeMAaTHYECKON Hayke Kak cdepe 4eIoBeueCKOW NesTenbHOCTH, 00
sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJISl Pa3BUTHS [IUBHIN3AIINN;

KPEaTUBHOCTh MBIIUICHUS, WHUIIMATUBA, HAXOMYHBOCTh, AKTUBHOCTh TPU PEUICHUH
MaTeMaTHYECKUX 3a]1a4;

KPUTHYHOCTH MBIIIJIICHUA, YMCHUE pacrio3HaBaTb JJOTUYCCKUC HEKOPPCKTHBIC
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

YMEHHE KOHTPOJIMPOBaTh IMpOLECC U  pe3yapTaT y4yeOHOH  MaTeMaTH4ecKoil
JeSITEIbHOCTH;



CHOCOOHOCTh K 3MOILMOHAJIBHOMY BOCIPHUSTHIO MaTeMaTHYECKHMX  OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUIA.

MertanpeameTHble pe3yJibTaThl:
Pecynamuenvie YY/[:

CHOCOOHOCTh CaMOCTOSITEIBHO OOHAPYKUBATH M (POPMYIHPOBATH Y4eOHYIO0 IpoOIeMy;
OnpeneNnaTh Ielb y4eOHOW MeATeNbHOCTH, 33/aBaTh IapaMeTpbl M KPUTEPUH, IO
KOTOPBIM MOJKHO OIIPENeNuTb, 4YTO LEJib JOCTUIHYTa; CTAaBUTh U (POPMYJIHUPOBATH
COOCTBEHHBIE 3a7ayll B 00Opa30BaTENbHONW AEATEIIBHOCTH M IKM3HEHHBIX CHUTYAIUSX;
pa3BUBATh MOTHUBBI U MHTEPECHI CBOCH MMO3HABATEIBHOM 1A TEILHOCTH;

OLIEHUBATh BO3MOXKHBIE IOCJIEJICTBUS JIOCTUXKEHHMsS IIOCTABJICHHOW LENM B
JeSITeIbHOCTH, COOCTBEHHOM JKM3HU M JKU3HU OKPYXKAIOIIMX JIIOJCH, OCHOBBIBASCH Ha
COOOpaXEHUSIX STUKU U MOpaJIu;

CIOCOOHOCTh CaMOCTOSITEJIbHO TUIAHUPOBATh AJIBTEPHATHUBHBIC ITYTH JOCTHXKEHHS
1eNnel, 0CO3HaHHO BbIOMpaTh Haubonee 3P(GEeKTUBHBIE CIOCOOBI peuIeHUS y4eOHbIX H
IIO3HABATENbHBIX 33/1a4;

OLIEHUBAaTh pECypChl, B TOM 4YHCIE BpeMs M Jpyrue HemaTepHuaibHbIC PECYpChl,
HE00XO0IUMBIE /17151 TOCTH)KEHUS IIOCTABJICHHOH LIENH;

OpraHu30BBIBaTh A(PPEKTUBHBIA IMOUCK PECypCOB, HEOOXOAMMBIX [UIS JOCTHIKCHHUS
IMOCTaBJICHHOM 1ICIIH;

COIIOCTABJIATh MOJYYEHHBIH Pe3ynbTaT IESTEIbHOCTH C TOCTABICHHON 3apaHee LEeJblo;

YMEHHE COOTHOCUTH CBOW JCUCTBHS C IUIAHUPYEMBIMH pe3yJabTaTaMH, ONPEACISATH
CIOCOOBI IEWCTBUN B paMKaXx MPEAJIOKEHHBIX YCIOBUN U TpeOOBaHMIA;

YMEHHUE OCYIIECTBIIATH KOHTPOJIb TI0 00pa3ily ¥ BHOCUTh HEOOXOAMMbIE KOPPEKTHUBEI B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYaLUEH;

CIOCOOHOCTh aJICKBaTHO OIICHWBATh MPAaBUJIBHOCTh WM OIIMOOYHOCTH BBITIOJHEHHUS
yueOHOll 3amaun, e€ OOBEKTHBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOYKHOCTH €&
pelLIeHHUs;

YMEHHUE OIpEeNeNsTh IOHATHSA, CO37aBaTh OOOOIICHMS, YCTaHABJIWBATh aHAJIOTHH,
KJaccu(uIupoBaTh, CaMOCTOSATENILHO BBIOMpaTh OCHOBaHMSA W KPUTEPUHM  JUIA
KJIaccu(uKaIumy;

YMEHHE YCTaHABIMBATh NPUYMHHO-CJIEJICTBEHHbIE CBS3U; CTPOMUTH JIOTHYECKUE
paccyXKIeHHs, YMO3aKItOUeHHs (MHAYKTUBHBIC, ACIYKTUBHBIE W TI0 aHAJIOTUH) U
BBIBOJIBI;

YMEHUS CO3/71aBaTh, IPUMEHSTh U MPe0OpPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA,
MOJIENI M CXEMBbI JUIsl pellieHHsl yueOHBIX U M03HABaTEeIbHbIX 3ajay.

Ho3naeamenvnvie YY/[:

dbopMupoBanne y4uyeOHONW M OOIIENOIB30BATENIbCKOW KOMIETEHTHOCTH B 001acTd
HCIIOJIb30BaHUS nH(OPMaIMOHHO-KOMMYHUKAITHOHHBIX TEXHOJIOTHUH (UKT-
KOMITETCHTHOCTH );

MepPBOHAYAIILHBIC TPEJACTABICHUS 00 HAeIX M O MeToJaX MaTeMaTHKH Kak 00
VHHUBEPCATHHOM $I3bIKE HAYKHM WU TEXHHUKH, O CPEICTBE MOJICIHPOBAHUS SIBICHUU U
MPOIIECCOB;

YMEHHE BUJIETh MATEMAaTUYECKYIO 33/1a4y B KOHTEKCTE IPOOIEMHOM CUTYaIlMH B IPYTUX
TUCITUIIIINHAX, B OKPYKAIOIICH KU3HU;

MOUCK W HAaXO0XACHHE OOOOIIEHHBIX CHOCOOOB pEIICHHs 3a7ad, B TOM YHCIIE,
OCYIIECTBIICHUE Pa3BEPHYTOr0 WH(OPMAIIMOHHOTO MOMCKA M MTOCTAHOBKA HAa €r0 OCHOBE
HOBBIX (Y4eOHBIX M MMO3HABATENBHBIX ) 33]1aY;

KPUTHUYECKOE OIICHUBAHHE M WHTEPIPETHPOBAHUE WH(POPMAIMU C Pa3HBIX MO3UIUH,
pacrno3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHS B MHPOPMAIIMOHHBIX HCTOUYHUKAX;



MCIIOJIb30BAaHUE PA3JIMYHBIX MOJEIbHO-CXEMATHUUECKUX CPEACTB I IPEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢d M OTHONIEHUW, a TakKXe IMPOTUBOPEUYUM, BBISBICHHBIX B
MH(OPMALMOHHBIX HCTOYHUKAX;

HaXO0X/IEHHUE U MIPUBOJ KPUTHUECKUX apTyMEHTOB B OTHOLIEHUU JEUCTBUMN U CYKICHUM
JPYroro; CHOKOMHOE U pa3yMHOE OTHOLLIEHHE K KPUTUUECKUM 3aMEYAHHSIM B OTHOLLICHUU
COOCTBEHHOTO CYXKJIEHUSI, pACCMOTP MX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

BBIXOJ 32 paMKU Y4eOHOTO IMpeJAMeTa U OCYIIECTBICHHE IIeJIEHAIPABIEHHOr0 MOHUCKa
BO3MOXKHOCTEH JUIsl IIUPOKOT0 IIepeHoca CPesICTB U CIOCOO0B ACHCTBHUS;

BBICTPaWBaHUE WHAMBHIYaJIbHOH 00pa3oBaTENbHOM TPAaeKTOPUH, C  YUETOM
OTrpaHUYEHUS CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYECHUS,;
YMEHUE MEHATh U YACPKUBATh pa3HbIe MO3ULIMH B [I03HABATEIbHOMN 1€ATEILHOCTH;

YMEHHE MTOHUMATh U UCII0JIb30BaTh MaTeMaTUUYECKHE CPEJCTBA HATISAHOCTH (PUCYHKH,
YepTEekKH, CXEMBI U JIp.) Ui WUTIOCTPALH, HHTEPIIPETAllUH, apTyMEHTAIUY;

YMEHHE BBIIBUraTh TUIOTE3bl MPU PEUICHUH Y4YEOHBIX 3aJad U I[OHUMaHUS
HEO0OXOIUMOCTHU UX ITPOBEPKU;

[OHMMAHUE CYIIHOCTH QJITOPUTMUYECKUX NPEANUCAHUA M yMEHUs JEHUCTBOBaTh B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

CIIOCOOHOCTh TUIAHUPOBAaTh U OCYIIECTBJISATH JEATEIbHOCTh, HAMPABICHHYIO Ha
pelIeHue 3a1a4 UCCIIEeN0BATENbCKOTIO XapaKTepa.

Kommynuxamuenvie YY/I:

pa3sBUTHE CIIOCOOHOCTH  OCYLIECTBIATh JEJIOBYIHO KOMMYHHMKAIMIO KakK CO
CBEpCTHHKAMM, TaK U CO B3POCIBIMU (KaK BHYTpH 00pa30BaTeIbHON OpraHU3aluu, TaK U
3a ee mpeneramu), MoAOUpaTh MAPTHEPOB IS JEIOBOM KOMMYHHUKAIIUU HCXOMAS U3
CO00paXeHU pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JINYHBIX CUMIIATUI;

IIPU OCYIIECTBICHUU TPYNIOBON pabOThl ObITh KaKk PYKOBOJUTEIEM, TaK M UICHOM
KOMaH/bl B pa3HbIX pOJsX (TeHeparop WAEH, KPUTHK, MCIIOIHUTEb, BBICTYMNAIOLIM,
SKCIIEPT U T.1.);

KOOPJIMHUPOBAHUE U BBHINOJIHEHHE paOOThl B YCIOBMSIX PEAJIbHOTO, BUPTYaJIbHOTO U
KOMOMHHMPOBAaHHOT'O B3aUMOJICHCTBHS;

pa3BEpHYTOE, JIOTUYHOE U TOYHOE M3JI0KEHHE CBOEH TOUKU 3PEHMSI C MCIIOJIb30BaHUEM
a/IeKBAaTHBIX (YCTHBIX M MUCHbMEHHBIX ) S3bIKOBBIX CPE/ICTB;

pacrio3HaBaHME KOHQIMKTOT€HHBIX CUTyallud U MpeAOTBpalleHne KOH(PIUKTOB 10 MX
aKTUBHOH (ha3bl, BBICTpAaUBaHUE JEJIOBOM M 00pa30BaTeIbHOW KOMMYHHUKAIUMHU, U30eras
JMYHOCTHBIX OLEHOYHBIX CYXICHUM.

IIpeaMeTHbIe pe3yibTaThl:
Yuawuiica nayuvumcea:
Monayab «Aaredpa u Hayajia MAaTEeMaTHYECKOI0 AaHAJIU3A)

0CO3HABaTh 3HAYEHHWE MATEMAaTHYECKOW HAyKW IS PEIIeHHs 3a7ad, BO3HUKAIOMIUX B
TEOPUM W B TNPAKTUKE; IIUPOTY M B TO XK€ BpeMs OIPaAaHMYEHHOCTb MPUMEHEHHS
MAaTEMATUYCCKUX MCTOAOB K QaHAJIW3Yy M HCCICAOBAHHIO IIPOLCCCOB U SIBJICHUN B
IPUPOJIE U OOIIECTBE;

0CO3HAaBaTh 3HAYCHHUEC MPAKTUKH W BOIIPOCOB, BOHUKAIOIINX B caMoH MaTe€MaTHUuKE, IJIs1
(dopMHpOBaHUS W PA3BUTUS MATEMaTHYECKOW HAyKH; MCTOPHIO DPa3BUTHS MOHATHUS
quciIa, CO3IaHHs MaTeMAaTHYECKOTO aHaAIN3a;

e (OCO3HaBaThb 3HAYCHUC Hﬂeﬁ, MCTOOOB U PE3YJIbTATOB anre6p51 n MaTeéMaTHYCCKOI'O

aHajau3a JUisl IOCTPOEHUSI MOJIeNIel pealibHbIX MPOLECCOB U CUTYAlMi; YHUBEPCATbHBIN
XapakTep 3aKOHOB JIOTMKH MaTeMaTHUYECKHX PACCYKJICHUU, UX TMMPUMEHHUMOCTh BO BCEX
00/1aCTIX YEJIOBEUECKON NEeSTEIbHOCTH;

e [IOHUMATh PA3INYUC TpC6OBaHHﬁ, MNPEABABIACMBIX K OOKAa3aTCJIbCTBAM B MAaTCMATHKE,

C€CTCCTBCHHBIX, COOMAJIbHO—3KOHOMNYCCKNX U TYMAHUTAPHBIX HAaYKaX, Ha IIPAKTUKE,



pa3BHUBaTh IIPEACTABICHUE O BEPOATHOCTHOM XapaKTEpPEe pa3IUYHbIX IPOLIECCOB U
3aKOHOMEPHOCTEN OKPYIKAIOLETO MUPA;

OIEpUPOBATh  IMOHATUSAMU: OTPE30K, HHTEPBaJ, IOJIYUHTEPBAN, IPOMEKYTOK C
BBIKOJIOTOW TOYKOH, TpauuecKkoe TPEeACTAaBICHUE MHOXXECTB Ha KOOPIWHATHOM
IJIOCKOCTH;

IPOBOJUTH JJOKA3aTEIbHbIE PACCYKACHUS A1 0OOCHOBAHUS UCTUHHOCTH YTBEPKICHUMH;

OIIEpUPOBATh MOHITUSIMU: HATypaJIbHOE YHMCIIO, MHOKECTBO HATYPaJbHBIX YHCEJ, LIEJI0€
YHMCJIO, MHOYKECTBO LEJIbIX YHCEN, OOBIKHOBEHHAass JpoOb, JecsATHYHas ApoOb,
CMEIIAaHHOEC 4YMCJIO, PAalUOHAIBHOE YHCIO, MHOXKECTBO DPAlMOHANBHBIX YHCEI,
UPPALMOHATIBHOE YUCIIO, JEHCTBUTEIBHOE YHMCIIO, MHOXKECTBO IEHCTBUTEIIBHBIX YHCEN,
reoMeTpHuyecKas UHTEPIIpETALINS HaTypaJIbHBIX, LEJIbIX, palOHaJIbHBIX,
JENCTBUTENBHBIX YHCET;

BBIIOJHATh OKPYIJIEHUWE palMOHAJIbHBIX W HPPALMOHAIBHBIX YHCEN C 3aJaHHOU
TOYHOCTBIO;

YIOPSA0YUBATh YKCa, 3alMCAHHbIE B BUJE OOBIKHOBEHHOH M IECATUYHON ApoOu, yucia,
3aryCaHHbIe C UCTIOIb30BaHNEM apU()PMETHUECKOTO KBAIPATHOTO KOPHS;

BBINOJIHATh CTAHAAPTHBIE TOXIECTBEHHbIE IPE0Opa3oBaHUs TPUTOHOMETPUYECKHUX,
UPPaLMOHAIIBHBIX BBIPAKCHU;

BJIAJI€Th NOHATUSAMM: 3aBUCUMOCTb BEJIMYMH, QYHKILUS, apryMEHT U 3Ha4eHue (PyHKIUH,
00J1aCTh OIpeIeIIEHUs] 1 MHOXKECTBO 3HaYCHUH (DYHKIIMH, TpapHK 3aBUCUMOCTH, TpaduK
GyHKUIMY, HYIU QYHKIUH, TPOMEXKYTKU 3HAKOIIOCTOSHCTBA, BO3PACTaHUE HA YHUCIOBOM
IIPOMEXYTKE, YyObIBaHME HA YHUCIOBOM IIPOMEKYTKE, HaumOOJbIlIee M HauMEHbIIee
3HaYeHue (YHKIMM Ha YHUCIOBOM IPOMEXYTKE, MepHoAuuecKas (PYyHKLIMs, MEpPHOJ,
YyeTHasl U HedeTHast QyHKIMK; yMETh IPUMEHSTh 3TU NOHATHS NIPH PEeILICHUH 3aj1ay;

BJIAJICTh MOHATHEM 00paTHas (QYHKIMS; IPUMEHATh 3TO MOHATHE MTPU PELICHUHU 3a7ay;

OPUMEHATh TPU PELIeHUM 3a/jad CBOMCTBa (YHKLUMH: YETHOCTb, IMEPUOIUYHOCTD,
OTPaHUUYEHHOCTB;

IPUMEHSTH [IPU PEIICHNH 3a]a4 IpeoOpa3oBanus rpadukoB QyHKIUI;

BIAJeTh  MOHATHSAMM  YHUCJIOBask  MOCJIENOBATEIbHOCTb,  apuUpMeTHdecKas H
reoMeTpHUUecKas IPOrpeccus;

OpPUMEHATh TMpPU  pElIeHUM 3aJad CBOWCTBA M MPHU3HAKM apU(PMETHYecKOr u
F€OMETPUYECKON MTPOTPECCU;

BJIQ/IETh TOHATHEM OECKOHEYHO YyObIBarolasi reoMeTpudecKas MpOrpeccuss U yMETb
MPUMEHSITh €r0 IPU PEIICHUN 3a/ay;

BBITNOJIHATH BBIUMCIEHUS M TPE0Opa30BaHusl BHIPAKEHUH, COJIEPKAINX JIEHCTBUTEIIbHbBIE
YKCclia, B TOM YHCJI€ KOPHU HaTypaJIbHbIX CTEIICHEH;

BBIMIOJHATh ~ CTaHJAApPTHBIE  TOXKIECTBEHHBbIE  IMPEoOpa3oBaHMsI  MPPAIMOHATBHBIX
BBIPAKECHMI;

OBJIAJIETh OCHOBHBIMU THUIIAMU HUPPALMOHAIIBHBIX, CTEIIEHHBIX YPAaBHEHUN M HEPAaBEHCTB
Y CTaHJIAPTHBIMU METOAAMM UX PELICHUH U IPUMEHATh UX NIPU PELICHNUH 33/]aY;

BJIAJCTh IOHATHEM CTeNeHHas (YHKIMS, CTPOUTh €€ TIpaduk U yMeThb NPUMEHSTh
CBOWCTBA CTENEHHOHN (PYHKIMU MPH peIICHUH 3a/au.

NEePEeBOIUTH IPayCHbIE MEPHI YIIIOB B paJiiaHHbIE U HA000POT;

CTPOUTH YHCIOBYIO OKPYXHOCTh Ha KOOPAWHATHON MJIOCKOCTH;

OTKJIaJIbIBaTh HAa YHCIOBOW OKPYKHOCTH 3HAYEHUS Pa3IMUHBIX YIJIOB;

BBISIBJISITH CBSA3b MEXKY JEKAPTOBBIMH KOOpPIAMHATAMU M KPUBOJMHEHHOW KOOPAMHATOM
TOYKH Ha YHCIOBOU OKPYKHOCTH;

OIIEpUPOBATh TEPMUHAMM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, APKCUHYC, APKKOCHHYC,
apKTaHI€HC, ApKKOTAHT€HC;



MPUMEHSTh CBOWCTBA CHHYCa, KOCHHYCa, TAHT€HCA U KOTAaHTE€HCA: 3HAKU IO YETBEPTSIM,
COXpaHEHHE 3HAYCHHs TP W3MEHEHHWH yTIjla Ha IIeJ0e YHCIO O00OpOTOB, YETHOCTH
KOCHHYCA U HCYETHOCTh CHHYCa, TAHT'€HCA U KOTAHTCHCa;

OTIPE/ICNIATh 3HAYCHHSI CHHYCA, KOCHHYCA, TAHTCHCA W KOTAHTEHCAa YIJIOB HAa YHCIOBOU
OKPYKHOCTH;

paboTath ¢ TAOJIMIICH TPUTOHOMETPUIECKUX (HOPMYIT;

MOHUMATh CYITHOCTb, 3aITUCh U IPUMEHEHHUE (POPMYIT IPUBEIICHHUS;

BJIAJCTh MOHATUSAMH TPUTOHOMETpUYECKHE (PYHKIUU: |y =sinx,y = cosx,y =1gx,y = cigx ‘;
CTPOUTB UX I'paMKU U YMETh IPUMEHSTh CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIMH ITpU
peLIeHNUH 3a1a4;

OpUMEHATh  (OPMYNBI  CIOKEHUS TpPH  TPEOOpPa3OBaHMHM  TPUTOHOMETPHUECKUX
BBIPAXKEHUI;

OpUMEHATh (OpMyJabl JBOWHOrO aprymMmeHTa B paboTe C TPUTOHOMETPUUYECKUMHU
BBIPAKCHUAMU;

OPUMEHATh (OPMYJIBI TIOHM)KEHHUS CTENEeHH B paboTe C TPUTOHOMETPHYECKUMHU
BBIPAXCHUSIMU;

1peoOpa30BbIBaTh CyMMbI TPUTOHOMETPUUYECKUX (DYHKLUH B IPOU3BECHHUS;

peoOpa30BbIBaTh MPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUI B CyMMBI;

PeoOPa30BBIBATH BBIPAKCHHSI  Asinx+ Bcos x| Buy | Csin(x+1);

IOPAaBWJIBHO HAXOJIUTh 3HAYEHMUsSI AapPKCUHYCOB, AapKKOCHHYCOB, apKTaHI€HCOB W
ApPKKOTaHI€HCOB YHUCEIL;

OPUMEHATh COOTBETCTBYIOIME (POPMYJIBI PELICHHUS MPOCTEHIINX TPUTOHOMETPUUYECKUX
YpaBHEHUU;

BBISBJISITH CPEM MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH YaCTHBIE CIIydau;
IPUMEHATH K PAa3INYHBIM TPUTOHOMETPUUECKUM YPABHEHUSAM OIPEIEICHHBIE METOABI X
pelleHus: BBEIACHHE HOBOM NEPEMEHHOM, pasoKeHHWE Ha MHOMKUTENH, BBEJICHUE
BCIIOMOTaTeJIbHOIO apryMEHTa;

pemaTb OTHOPOAHBIE TPUTOHOMETPUYECKUE YPABHEHMSI PA3IMUYHbBIX CTEIICHEH;

BJIAJICTh MMOHATUSAMU: IPOU3BOAHASA (PYHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIUH;
BBIUHCIIATH MPOU3BOIHBIE 3JIEMEHTAPHBIX QYHKIMI U NX KOMOMHAIMIA;

NPUMEHSTH MpaBuiia AU depeHInpoBaHUs PYHKINN;

HOJIb30BaThCsl (POPMYIIOI BHIYHUCIICHUS IPOU3BOTHOMN CIIOKHON (DYHKIINY;

HOPUMEHSTh F€OMETPUUECKUI U (PU3NYECKUI CMBICIIBI TPOU3BOHOM Ha MPAKTHUKE;
UCCIIE0BaTh (PYHKIIMY HA MOHOTOHHOCTb U SKCTPEMYMBI;

CTPOUTH TpaQUKH U IPUMEHSTh K PELISHUIO 3aJlay, B TOM YHCJIEe C TapaMeTpOM;

BJIQ/IETh MOHATHEM KacareibHas K rpaduky QYHKUMHM M YMETh NPUMEHATH €ro Ipu
pELICHUH 3ajay.

Yuamuﬁc;l noOJiyuum 603MONCHOCHb HAYUUMBCA?

OTIEPHPOBATH TOHITHEM OTPE/ICTICHUs, OCHOBHBIMU BHJAMH OIPEEIICHUI, OCHOBHBIMA
BUIAMHU TEOPEM;

MOHUMAThH CYTh KOCBEHHOTO JI0Ka3aTeIbCTBA;

OTIEPHPOBATH YMCIOBBIMH MHOKECTBAMH TIPH PEIICHUHN 3371a4;

BBITIOJTHATH TOKJECTBEHHBIE TPE0Opa30BaHUsl TPUTOHOMETPUUECKHUX M UPPAIIIOHATBHBIX
BBIPAKECHMUI;

BJIQJICTh IOHITHEM aCUMIITOTHI M YMETh €r0 IPUMEHSTh TP PEIICHUN 33]1aY;

CBOOOAHO BIAJETh CTAHIAPTHBIM alllapaToM MaTeMaTHYeCKOro aHajuu3a Ul
BBIUMCJICHHSI IPOU3BOIHBIX (DYHKIIUU OJTHOM MTEPEMEHHOM;

nudepeHIpoBaTh TPUTOHOMETPUYECKUE U O0OpaTHBIE TPUTOHOMETPUYECKUE (DYHKIIHH;



CBOOOJHO MPUMEHSATH alnapaT MaTeMaTUYeCcKOro aHajlu3a JAJs UCCIeqOBaHus (QYyHKIHUN
U TIOCTPOEHUS TPapUKOB, B TOM YHCIIE UCCIIEIOBAHNUS HA BHITYKIOCTD;
YMETh PUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX ()YHKIIHHA.

Hcnonv3oeamv npuodpemeHnHbvle 3HAHUA U YMEHUA € NPAKMUYECKOU O0eameabHOCmU U
HOBCEOHEBHOU HCU3HU 01

TEOPETUKO-MHOXKECTBEHHOTO  SI3blKa M fA3bIKA JIOTUKHM Ui OIKCaHMUs peallbHbIX
IPOLIECCOB U SIBJICHUH, IPU PELLICHUHU 3ajiay APYTUX Y4€OHBIX [IPEIMETOB;
JIOKa3aTeIbHbIX PACCYXIEHUHN B CUTYyallUsIX MOBCEIHEBHOM U3HH, IPU PEIICHUU 3a/1a4
U3 APYruX NpeAMETOB;

3allUCH, CpPAaBHEHMs, OKPYIJICHHs YMCIOBBIX JIaHHBIX pEalIbHbIX BEJIUYHUH C
UCIIOJIb30BAHUEM Pa3HbIX CUCTEM U3MEPEHUS;

orpenesieHus o rpadukaM U UCIIOJIb30BaHMs TPU PELICHUs TPUKIIAJHBIX 3a7a4 CBOWCTB
pearbHbIX IPOLECCOB M 3aBUCUMOCTEH (HamOOnblIME M HaMMEHBbIIME 3HAYEHUs,
NPOMEXYTKH BO3pacTaHWsi W YObIBaHUS (YHKIHMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
ACHUMIITOThI, TOUKH Ilepernda, nepuos u T.11.);

UHTEPIPETUPOBAHNUS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKONW CUTYalluH;
oTIpeneNieHus 1Mo TpaduKaM MPOCTEHIINX XapaKTEPUCTUK MEPHOAMYECKUX IMPOIECCOB B
O1OJI0TUH, SKOHOMUKE, My3bIKE, pPAAHOCBA3H U Jp. (aMIUIUTY1a, IEPUO U T.IL.);
peleHusl MPUKIAIHBIX 337a4d U3 OWoNorud, (U3WKHA, XUMHHU, SKOHOMUKH WU JIPYTUX
HPEMETOB, CBSI3aHHBIX ~ C  MCCJIEIOBaHMEM  XapaKTePUCTUK  IPOILECCOB;
UHTEPIPETUPOBAHUS MOTYUYEHHBIX PE3YIbTATOB,;

IPaKTUYECKUX pacyeToB Mo ¢opmyaaM, € HCHOJIb30BAHHEM NpPU HEOOXOAUMOCTH
CIPAaBOYHBIX MAaTEPUANIOB, KAJIbKYJATOPA, KOMIIbIOTEPA,

HOCTPOCHMS U UCCIIEIOBAHUS POCTEHIINX MaTEMAaTHUYECKUX MOJIENIEH;

ONMCAHUS U UCCIIEIOBAHUS C TOMOIIBIO NU3y4aeMbIX MOHSITUN peabHbIX 3aBUCHMOCTEH;
MHTEPIIPETALIMA PE3YJIBTATOB PELICHHUS 3aJady C Y4eTOM OrpPaHMYEHUM, CBSI3aHHBIX C
pEaIbHBIMM CBOMCTBAMU PacCMaTPHUBAEMBIX ITPOLIECCOB U SABJICHUM;

peLIeHNs TeOMETPUUYECKHUX, (PU3NUECKUX, SKOHOMUUYECKUX U JAPYIUX MPUKIAJHBIX 3a/ad,
B TOM YHCJIE C UCIOIb30BAaHUEM MPU HEOOXOJUMOCTH CIPABOYHBIX MAaTEPUATIOB.

Monyab «I'eomerpus»
Yuawuiica nayuumesn:

NOHMMATh 3HAUYE€HHWE TEOMETPUM JJIsi PEIleHUs 3a/ay, BO3HUKAIOUIMX B TEOPUU U B
IIPAKTUKE; MIUPOTY NPUMEHEHUS F€OMETPUYECKUX 3HAHUU K aHAIU3Y M MCCIEIOBAHUIO
peanbHbIX IPEIMETOB U SBJICHUN B IPUPOJE U OOLIECTBE;

NOHMMATh 3HAYE€HHE NMPAKTUKU M BOIPOCOB, BOZHUKAIOIIUX B CaMOW I'€OMETpUH, IS
(dbopMHpOBaHUS U pa3BUTHSI FTEOMETPUU KaK MaTeMaTUYECKON HAYKH;

UMETh MPEICTaBICHHUSI O BO3MOKHOCTH T'€OMETPUHU JUJIsl ONMMCAHUS CBOWCTB peabHBIX
MPEIMETOB U UX B3aUMHOTO PACIOJIOKEHUS;

OCO3HaBaThb  pOJIb AKCMOMATUKHM B  TEOMETPUHU;  BO3MOXKHOCTH  IOCTPOCHUS
TEOMETPUUYECKUX TEOpUH Ha aKCHOMAaTHYECKONW OCHOBE; 3HAYEHHME AKCMOMATUKH IS
Japyrux obnacrteil 3HaHUS U U1 TPAKTUKH;

pasnnyath TpeOOBaHUs, MpPEAbABISEMble K JO0Ka3aTeIbCTBaM B TE€OMETpPUH, anredpe,
€CTECTBEHHBIX, COLIMAIbBHO—IKOHOMUUYECKNX U TYMaHUTapHbIX HayKaX, Ha MPAKTHKE;
UCCJIEIOBATh YEPTEXH, BKIIIOYas KoMOMHAuM (GuUryp, u3BjiekaTb, HHTEPIPETUPOBATh U
peoOpa3oBbIBaTh HHPOPMAIIHIO, IPEACTABICHHYIO Ha YepTexax;

pemaTth 3aJaud TeOMETPUYECKOro COAEpKaHMs, B TOM 4HCIE B CUTyalUsax, KOrja
QITOPUTM pELICHUs HE CIeAyeT SBHO M3 YCIIOBHUS, BBINOJHATH HEOOXOAUMBIE IS
pelmieHusl  3aJa4d  JIONOJIHUTEIbHBIE  IOCTPOEHHUs, HCCIEN0BATH  BO3MOYKHOCTh
MPUMEHEHHUS TeopeM U (pOpMyIT [Tl pelIeHUs 3a/1a4;

yMeTh (POPMYIUPOBATH U T0KA3bIBATh T€OMETPUUYECKUE YTBEPIKICHUS;



UMETh MPEJICTaBICHUsI 00 aKCHOMaX CTEPEOMETPUM U CIEJCTBUAX M3 HUX U YMETh
IPUMEHSTh UX NPU PELICHUH 3a/1ay;

UMETH NPEICTABICHUE O CKPEILMBAIOIIUXCS MPSAMBIX B IPOCTPAHCTBE M YMETh HAXOAUTh
YroJI U PACCTOSIHUE MEXKAY HUMU;

IIPUMEHATh TEOPEMBI O MAPAJUIEIBHOCTH IPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE IIPH
pEILLIECHNN 3a]a4;

YMETh IPUMEHSThH NapajljielIbHOE IPOEKTUPOBAHUE [Tl H300pakeHus pUryp;

YMETb IPUMEHSATH NEPIEHAUKYISIPHOCTH IIPSAMOM U INIOCKOCTHU IIPU PELIECHUU 3a/1a4;
BJIAJICTh IOHATHAMU OPTOTOHAIBHOE IPOEKTUPOBAHMUE, HAKJIOHHBIE M HX IPOCKIUH,
YMETb IPUMEHSATH TEOPEMY O TpeX MEPIICHAUKYIIApax PU PELICHUH 3a1aY;

BIAJCTh MOHATUSAMU pPACCTOSHUE MeEXAy (uUrypaMu B IPOCTpaHCTBE, OOIIMMH
NEPIEHIUKYIISAP JBYX CKPEIMBAIOLIUXCS MPSIMBIX U YMETh IPUMEHATh UX IIPU PELICHUU
3a/1a4;

BIIQJICTh IOHATHEM YrOJI MEXKIY NPAMOW M IIJIOCKOCTBIO M YMETh IPUMEHATH €ro IpU
peleHnn 3a1ad;

BJIA/ICTh NOHATUAMHU ABYIPAHHBIN yroJl, yroj MEXIy IUIOCKOCTSIMH, NEPIECHIUKYIIIPHBIC
IUIOCKOCTH M YMETh IPUMEHSTH UX IIPU PELICHUU 3a/1a4;

BJIA/ICTh MOHATHAMM KacaTeNbHbIE NPSAMBIE M IUIOCKOCTH U YMEThb IPUMEHATh UX IIPU
pEILLIEHNN 3a]a4;

pacro3HaBaTh Ha 4yepTexax U MOAEIAX NPSAMON U HAKJIOHHBIN MapajuleNeNnuIe], IpIMyr0
Y HAKJIOHHYIO IpPU3MBI, NHpaMUIy, YCEUCHHYIO INHMPAaMHUIYy, NPABHIBHYIO IPU3MY H
NUPAMU]TY; COOTHOCUTD 3TH TPEXMEPHBIE OOBEKTHI C UX OIUCAHUSIMHU, U300paKEHUSIMU;
n300pakaTh NPSIMOM M HAKJIOHHBIN Mapajulesenumnes, IpsAMy0 U HAKIOHHYIO MPU3MBI,
IIUPAMHUJLY, YCEUEHHYIO IUPAaMUAY, IPABUIbHYIO IPU3MY U IHPaMULY;

CTPOUTH CEUEHUS NPSIMOIO M HAKJIOHHOTO IMAapaJuIeNIENUIEN0B, MPSMOA U HAKJIOHHOMN
IIPU3M, IUPAMUIbI, YCEUEHHON MUpaMUbl, IPAaBUIbHONW IPU3MBI U TUPAMUIBL;
pa3inyaTh M aHAJU3MPOBATh B3aMMHOE PACIIOJIOKEHHE OCHOBHBIX MHOTOTPAHHUKOB B
IIPOCTPAHCTBE;

BBIUNCIIATH IUIOIAb IIOBEPXHOCTH MPSIMOT0 U HAKJIOHHOTO TapajlIeIeIUIIE0B;
BBIYMCIIATH IUIONIA/Ib [IOBEPXHOCTH IIPU3MBI;

BBIYHCIIATH IUIONIA/1b IIOBEPXHOCTH MUPAMM/IBI M YCEYEHHON MUPAMUJIBL;

MMETH MPEICTABIEHUE O TeopeMe Diliiepa, NPaBUIbHBIX MHOIOIPaHHUKAX;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB C MCIOJB30BAHMEM pPaA3JIMYHBIX METOJOB, B TOM
YHUCJIE U METOJA CIIEJIOB.

Yuamuﬁcx noJiyuum 603MONCHOCHb HAYHUUMDbCA?

UMETb MIPEJCTABICHHE 00 aKCHOMaTHYECKOM METOJE;

BJIAJIETh IIOHATHEM T'€OMETPUYECKHUE MECTA TOUYEK B IPOCTPAHCTBE U YMETh IIPUMEHSATH
UX I PELICHUS 3a/1a4;

YMETb NPUMEHATh I PELICHUs 3aJad CBOMCTBA IUIOCKMX W JBYIPaHHBIX YIJIOB,
TPEXTPAHHOTI'O yIja, TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI TPEXTPAHHOI'O yIJa;

MMETBH NIPEACTABICHHUE O IIJIOLAAU OPTOrOHAIBbHOM IPOEKIINY;

UMETh IIPEJCTaBICHUE O TPEXI'PAHHOM M MHOIOIPAHHOM YIUIE U IIPUMEHSATH CBOMCTBA
IIJIOCKUX YIJIOB MHOTOI'PAHHOIO YIJIA IIPU PELLIECHUHU 3a7ad4;

BJIAJIETh MOHATHEM IEPIEHAUKYIISIPHOE CEYCHUE NPU3MBI U YMETh NPUMEHATH €ro IpU
peLIeHuN 3a/1ay;

HMMETH NPEJCTaBICHUE O JBONCTBEHHOCTHU IIPAaBUIIbHBIX MHOIOTPDAaHHUKOB;

BJIAJICTh NOHATUSAMHU LIEHTPAIbHOE U IAPAUICIBHOE IPOCKTUPOBAHUE U NPUMEHATH HUX
IIPU IOCTPOEHUU CEYEHUI MHOTOTPAHHUKOB METOJIOM IPOEKIIUA;

UMETh MPEACTAaBICHUE O pa3BEepPTKC MHOIOTpaHHMKAa W KparTyailieM IIyTM Ha
ITOBEPXHOCTU MHOTOTPaHHUKA;



YMETH p€UIaTh 3aJla4i Ha IJIOCKOCTU METOAaMU CTEPEOMCTPUH.

Hcnonv3oeamv npuodpemenHnbvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeIbHOCHU U
HOBCEOHEBHOUL HCU3HU 01

OIKCAHUSI PEaIbHBIX CUTYAIMH Ha SI3bIKE TCOMETPHH;

peIIeHUsT TPAaKTHYECKUX 3a/1a4, CBSA3aHHBIX C HAXOXKJIEHUEM I€OMETPUYCCKHX BEIMYUH
(McTIoNB3ys MPU HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEACTBA);

MOCTPOCHHI TEOMETPHYECKUMH WHCTpyMEHTaMu (JIMHEWKa, YrojdbHHUK, LUPKYJb,
TPaAHCIIOPTHUD);

COCTABJICHUSI C HCIOJB30BAHMEM CBOWCTB T€OMETPUYECCKHX (GHUTYp MaTeMaTHYECKHX
MOJIeTIe JUIs pelieHus 3aJad MPaKTUYeCKOro XapakTepa W 3alad U3 CMEXKHBIX
JTUCITUTIIMH, UCCIICOBAHUS MTOJIYYEHHBIX MOJICICH U HHTEPIIPETAIIUU PE3yIbTaTa.

11 kiaace

JIMYHOCTHBIE pe3yJbTaThbl:

BOCIIMTAHUE POCCHUICKOW TPAXKIAHCKOW HACHTUYHOCTH: MATPUOTHU3MaA; FTOTOBHOCTU K
ciyxennto OTedecTBy, €ro 3allluTe; OCO3HAHHS POCCUHCKON UIACHTUYHOCTU B
MOJIMKYJIBTYPHOM COIIMYME; YyBCTBA MPUYACTHOCTH K UCTOPUKO-KYJIBTYPHOU OOLTHOCTH
poccuiickoro Hapoaa u cyaboe Poccuu;

MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BUTHS HayKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJCHHE
JIOCTOBEpHOW HWH(pOpPMAIIMEH O TEPEAOBBIX OCTHKEHHUSX M OTKPBITHSIX MUPOBON H
OTEUYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MHpa U
00I111eCTBA;

TOTOBHOCTb U CITIOCOOHOCTH K CAMOPA3BUTHUIO, CAMOOOPA30BaHUIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C OOIIEUETOBEYECKUMHU IIEHHOCTSIMH M HJieaJjaMd  TPaXIaHCKOTO
00I11eCTBa;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHHUIO, B TOM YHCJIE CamMo0Opa3oBaHUIO, Ha
MPOTSDKEHUHM BCEW JKU3HU; CO3HATENbHOE OTHOIIEHHWE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCIIOBHUIO YCIEUTHOM MpodecCuoHaIbHOM 1 O0IIECTBEHHOM eI TEIbHOCTH;

OpUEHTAIMs OOYYAIOIIMXCS Ha pPeau3alfio MO3UTUBHBIX KU3HEHHBIX TEPCIIEKTUB,
WHUIIUATUBHOCTh, KPEaTUBHOCTb, TOTOBHOCTh M CIOCOOHOCTh K JUYHOCTHOMY
CaMOOMPEIEICHUIO, CIOCOOHOCTh CTABUTH LIETTU M CTPOUTH )KU3HEHHBIE TIaHBI,

TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHHIO OTHOIICHUH B TPYNIE WIH COLMATIBHON
OpraHU3aIi; TOTOBHOCTH OOYYaIOIUXCS K KOHCTPYKTUBHOMY YYacTHIO B TMPHHSATHU
pelieHui, 3aTparuBaroIMX UX MpaBa U UHTEPECHl, B TOM YHUCJIE B Pa3IUYHBIX (PopmMax
OOIIECTBEHHONH  CaMOOpTaHHW3aIlMd, CaMOYIpPAaBIEHUS, OOIIECTBEHHO 3HAYMMOM
JeSATEIbHOCTH;

OCO3HaHHBIM BBIOOp Oynymel mpodeccuu Kak TyTh W CHOCO0 peamu3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

TOTOBHOCTh OOY4alomUXCs K TPYAOBOH NpodecCHOHANbHOU IesATeNbHOCTH KaK K
BO3MOXKHOCTH YYacTHsi B PENICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX,
00IIIeHaIIMOHATILHBIX MTPOOJIEM;

HPABCTBEHHOE CO3HAHWE M TIOBEJICHUE HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHWS U TIOBEACHHS B TMOJUKYJIBTYPHOM MHpE,
TOTOBHOCTH U CIIOCOOHOCTH BECTH [UAJOr C APYTMMHU JIOJABMH, JOCTUTAThb B HEM
B3aMMOIIOHUMAHHUS, HAXOAUTh OOIINE IIeNTH ¥ COTPYAHUYATH TS UX JOCTHKCHHUS,

pa3BUTHE KOMIETEHIIMH COTPYJHUYECTBA CO CBEPCTHUKAMH, ACTHbMHU MJIIAJIIETO
BO3pacTa, B3pOCIBIMH B 00pa3oBaTeNbHOW, OOIIECTBEHHO IOJIE3HOH, Yy4eOHO-
HCCJIEIOBATEIbCKOM, MPOSKTHON U IPYTUX BUJAX JNESATEIbHOCTH.



e YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIH B YCTHOW M NMHUCBMEHHOH peuw,
IIOHUMAaTh CMBICJ [OCTaBJIEHHOW 3a/auM, BHICTPAMBATh apPryMEHTAlUIO, MPHUBOIUTH
IPUMEPBI U KOHTPIPUMEDHI;

e MPEICTABICHHE O MAaTEMaTHYECKOH HayKe Kak c(epe UelOBEYeCKOH AesITeNbHOCTH, 00
sTanax e€ pa3BUTHS, O €€ 3HAUMMOCTH JIJIsl pa3BUTHSI LIMBUIIM3ALINY;

e KpEAaTWBHOCTb MBIIUJICHUS, WHUIMATHBA, HAXOMYHBOCTb, AKTUBHOCTh NPU PpEIICHUH
MaTeMaTHYECKUX 3a]1a4;

e KPUTMYHOCTh MBIIIJIEHUS, YMEHHME pacllo3HaBaTb JIOTMYECKHME  HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh TUIIOTE3Y OT (haKTa;

e yMEHHE KOHTPOJMPOBaTh MpoLEcC U  pe3ylbTaT y4eOHOW  MaTeMaTHYeCKOM
JeSITEIbHOCTH;

e CHOCOOHOCTh K 3MOIMOHAJIBHOMY BOCHPHUATHIO MaTeMaTHYeCKUX  OOBEKTOB, 3ajad,
pEeUIeHUM, pacCyKICHUM.

MeTanpeaMeTHbIe pe3yJbTaThI:
Pezynamuenvie YY/[:

e  CHOCOOHOCTH CAMOCTOATEIHHO OOHAPYKHUBATh U (OPMYIHUPOBATH YUEOHYIO MPOOIEMY;
onpeneNnaTh I1elb y4eOHOW JesTeNnbHOCTH, 3a/laBaTh IapaMeTpbl M KPUTEPUH, IO
KOTOPBIM MOJKHO OIPEIeNuTh, YTO IeNIb JIOCTUTHYTa; CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHOW MAEATENIBHOCTH M HKM3HEHHBIX CUTYaIUsX;
pa3BUBaTh MOTHUBBI U HHTEPECHI CBOCH MT03HABATEIbHOM 1€ TEIBHOCTH;

. OLICHUBATh BO3MOXKHBIC TMOCJEICTBUS JOCTHIKCHHS IIOCTABJICHHOW IENH B
JeSITeIbHOCTH, COOCTBEHHOM JKM3HU M JKU3HU OKPYXKAIOIIMX JIIOJEH, OCHOBBIBAsACH Ha
CO00pakeHUSIX ITUKU U MODPAJIH;

. CIOCOOHOCTh CaMOCTOSITEIbHO IUIAHUPOBATH AJIbTEPHATHBHBIC IYTU JOCTHIKEHHS
1esnel, 0CO3HaHHO BbIOMpaTh Hanboisiee 3P(EeKTUBHBIE CIOCOOBI pEeUICHUS YYEOHBIX U
MIO3HABATENBHBIX 33/1a4;

. OLICHMBATh pECypChl, B TOM YHCJIE BpeMs M JAPYIHMe HEMaTepHAIbHBIE PECYpCHI,
HE0OXO0IUMBbIE JJIs JOCTUKEHUSI TOCTABJIEHHOM 11ETH;
. OpraHu30BbIBaTh I(PPEKTUBHBIA MOUCK PECYpPCOB, HEOOXOAMMBIX JUIS JOCTHUKEHHUS

[IOCTaBJICHHOM LIEIIN;

e COIIOCTABJIATH NOJYYEHHBIM PE3yNbTaT AE€ATEIBHOCTH C IOCTAaBICHHOW 3apaHee LEIbIO;

. YMEHUE COOTHOCUTH CBOM JEUCTBHUSA C IUIAHUPYEMBIMU pe3yJbTaTaMH, OIPEIEIATH
crocoObl AEWCTBUI B paMKax NpeAsIoKEHHbBIX YCIOBUN U TpeOOBaHUM;

e  YMEHHE OCYIIECTBJIATh KOHTPOJIb MO 00pa3ily ¥ BHOCUTh HEOOXOAMMbIE KOPPEKTHUBHI B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYALUEH;

. CHOCOOHOCTh AJIEKBaTHO OIIEHWBATh MPABUJIBHOCTh HJIM OIIMOOYHOCTH BBIIOJHEHHUS
yaeOHON 3amaun, €€ OOBEKTUBHYIO TPYAHOCTh W COOCTBEHHBIE BO3MOXKHOCTH €€

peleHus;

. YMEHHUE OIpeNeNIATh IOHATHSA, CO3/1aBaTh OOOOIIEHHS, YCTAaHABJIMBAaTh AHAJIOTHUH,
KJIaCCU(UIIUPOBATh, CaMOCTOSITEIbHO BbIOWpaThb OCHOBAaHUS W  KPUTEPUU  JUIS
KJIacCU(UKALINN;

(] YMCHUEC YCTAHABJIMBATH MNPHUYUHHO-CICACTBCHHBIC CBA3H; CTPOUTH JIOTHUYCCKUC
pacCcyXJIE€HHs, YMO3AKIIOUEHHUS (MHAYKTUBHBIE, ACIYKTUBHBIE M 110 aHAJIOTMH) U
BBIBO/IBI;

e  yYMEHHS CO3/1aBaTh, IPUMEHSATH U MPEoOPa30BBIBATH 3HAKOBO-CUMBOJIMYCCKUE CPEICTBA,
MOJICTM M CXEMBI JIJIS PEeIIeHUs YIeOHBIX U TT03HABATEIbHBIX 3a7ad.
Ho3znaeamenvnvie YY/[:
. dbopmupoBanre y4eOHOW W OOIIEMOJIb30BATEILCKON KOMIIETEHTHOCTH B O0JIAacTH
HCTIOJIb30BAHUS HH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTUI (UKT-
KOMITETEHTHOCTH);



MepBOHAYANILHBIE MPEACTABICHUS 00 HAEIX M O MeToAaX MaTeMaTHKH Kak o0
YHHUBEPCAJIHHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJCIMPOBAHUS SIBICHHU |
NIPOIIECCOB;

YMEHHE BUJIETh MATEMAaTUICCKYIO 33/1a4y B KOHTEKCTE IPOOJIEMHOM CUTYaIlMH B IPYTHUX
JTUCITUTIIINHAX, B OKPYKAIOIICH KU3HU;

MOUCK W HAaXOXJEHHE OOOOLICHHBIX CHOCOOOB peIIeHHs 3ajJad, B TOM YHCIIE,
OCYILECTBIICHHE Pa3BEPHYTOr0 HH(POPMAITMOHHOTO ITOMCKA U MMOCTAaHOBKA HAa €r0 OCHOBE
HOBBIX (y4eOHBIX U ITO3HABATEIIbHBIX) 3a71a4;

KPUTUYECKOE OICHUBAHHE M WHTEPIPETHPOBAHUE WH(POPMAIUU C Pa3HBIX IMO3UIIUH,
pacrno3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHS B MHPOPMAIIMOHHBIX NCTOUYHUKAX;

UCIIOJIb30BAHUE PA3IIUMYHBIX MOJEITHHO-CXEMATHUECKUX CPEJACTB IS TPEICTaBICHUS
CYIICCTBEHHBIX CBSI3¢i W OTHOLICHWH, a TaKXe MPOTHBOPECUYUIl, BBISIBICHHBIX B
UH(POPMAIMOHHBIX HCTOYHHKAX;

HAXOXKJICHUE U TIPUBOJI KPUTHYECKUX apTyMEHTOB B OTHOILICHUH JICHCTBUI U CYXKIICHUI
JPYTOro; CIOKOWHOE M pa3yMHOE OTHOIICHHE K KPUTUYCCKUM 3aMEYaHHUSIM B OTHOIIICHUH
COOCTBEHHOTO CYX/ICHUsI, PACCMOTP MX KaK Pecypc COOCTBEHHOTO pa3BHUTHS;

BBIXOJl 32 PAaMKH y4eOHOTO TpeJMEeTa U OCYIIECTBIICHHUE IICJICHANPABICHHOTO MOUCKA
BO3MOXKHOCTEH ISl IIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JICHCTBHS,

BBICTPAWBaHUEC WHIAMBHIYaJIbHOH 00pa30BATEIILHOW TPAacKTOPUHM, C  YUETOM
OTPaHUYCHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIC OTPAHUYCHHUS,
YMEHUE MEHSTh M YIIEP)KUBATh pa3HbIC MO3UIIUH B TO3HABATEIBHOM JIEATCIHHOCTH;
yMEHHUE TIOHUMATh U UCIIOJIb30BaTh MATEMATUYECKHUE CPEICTBA HATIISTHOCTH (PUCYHKH,
YEePTEIKH, CXEMBI U JIP.) JJIsl WIUTFOCTPAIIMU, HHTEPIIPETAIMH, apTyMCHTAIUH,

YMEHHUE BBIIBUTATh THUIOTE3bl TPU PCIICHHH YYEOHBIX 3a7a4 W MOHUMAaHHS
HEOOXOIUMOCTHU UX MTPOBEPKU;

MOHMMAHHUE CYIIHOCTH AJITOPUTMUYCCKUX TIPEANHCAHUA W yMEHUS JEeHCTBOBaTh B
COOTBETCTBUH C MPEIOKEHHBIM aJITOPUTMOM;

CIIOCOOHOCTh TUIAHUPOBAaTh W OCYIIECTBJIATH JICATEIHHOCTh, HAMPABICHHYIO Ha
peleHne 3aaa4q uCcCaeI0BaTeIbCKOr0 XapaKkTepa.

Kommynuxamuenvie YY/I:

pa3sBUTHE CIIOCOOHOCTH  OCYLIECTBIATH JEJIOBYIH0O KOMMYHHMKAIMIO KaK CO
CBEPCTHHKAMM, TaK U CO B3POCIBIMHU (KaK BHYTpH 00pa30BaTeIbHONW OpraHMU3alluy, TaK U
3a ee mpeneramMu), MoAOUpaTh MAPTHEPOB IS JEIOBOM KOMMYHHUKAIIUU HCXOMS W3
COOOpakeHM Pe3yIbTATUBHOCTH B3aUMOCHCTBUS, a HE TMYHBIX CUMIIATHH;

MIPU OCYIIECTBICHUU TPYMIIOBOKH pabOTHI OBITh KaK PYKOBOIUTENEM, TaK M HYICHOM
KOMaH/Jbl B pa3HbIX poOJsIX (reHepaTrop HJeH, KPUTHUK, HCIIOJHUTENb, BBICTYNAIOLIHM,
9KCIEPT U T.1.);

KOOP/JIMHUPOBAaHHE W BHIMOJIHEHHE PaOOTHI B YCIOBUSX PEATHHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BepHYTOE, JOTMYHOE U TOYHOE M3JI0KEHHE CBOEH TOUKU 3PEHHS C MCIOIb30BAaHUEM
aJICKBATHBIX (YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

pacrio3HaBaHWe KOHQIMKTOT€HHBIX CUTyallud U MpPeAOTBpalleHne KOH(PIUKTOB 10 MX
aKTUBHOH (ha3bl, BEICTpaUBaHUE JEJIOBOM M 00pa30BaTeIbHOW KOMMYHHUKAIUHU, U30eras
JMYHOCTHBIX OI[CHOYHBIX CY)KICHHA.

Monayab «Aaredpa u Hayajia MAaTEeMaTHYECKOI0 AaHAJIU3A)
Buvinycknuk nayyumcs:

0CO3HABaTh 3HAYEHHWE MATEMAaTHYECKON HAyKH I PEIICHHS 3a1ad, BO3HUKAIOIIMX B
TCOPHM M B MPAKTHKE, IMAPOTY M B TO K€ BPEMS OTPAaHUYEHHOCTH IPHMEHCHHS
MATEMATHUYCCKUX METOJ0B K aHa.HI/I3y 1 UCCICTOBAHUIO HpOHeCCOB nu HBHCHI/Iﬁ B HpHpOIIC
1 OOIIIECTBE;



Ha OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEN B MPUPOAE XAPAKTEPU30BATh KPaCOTy U
COBEPLIECHCTBO OKPY’KAIOIIET0 MUPa U MTPOU3BEAEHUN HCKYCCTBA;

OCO3HaBaTh 3HAYCHHE MPAKTUKHU M BOIMPOCOB, BO3HUKAIONIMX B CAMOM MaTreMaTHuKe, JJIst
(GOpMUPOBAHUS U PA3BUTHUSI MATEMATHUECKON HAYKH; HCTOPUIO PA3BUTHS IMOHSATHUS YHCTIA,
CO3JIaHH MaTeMaTHYECKOTO aHalIN3a;

OCO3HABaTh 3HAYECHHE HJIEH, METOJIOB W PE3YJIbTAaTOB alreOpbl M MaTeMaTH4YECKOTO
aHany3a JJIs MOCTPOCHHS MOJIETIEH pealIbHBIX MPOILIECCOB U CUTYyallMid; YHUBEPCAIbHBII
XapakTep 3aKOHOB JIOTUKM MAaTEMATHYECKHX PACCYKICHUN, UX MPUMEHUMOCTh BO BCEX
001aCTIX YCIOBCUCCKOM ICATCIILHOCTH;

MMOHUMATh pa3iuyre TpeOOBaHUMU, MPEABSIBISIEMBIX K JIOKA3aTEIhCTBAM B MAaTEMAaTHKE,
€CTECTBEHHBIX, COIMATbHO—KOHOMHYECKUX U TYMAaHUTAPHBIX HAYKaX, HA MMPAKTHUKE;
pa3BUBaTh MPEJCTABICHUE O BEPOSITHOCTHOM XAapaKTepe pa3JIMYHBIX IPOILECCOB U
3aKOHOMEPHOCTEH OKPYKAIOLIEro MUpa;

HCIIOJIb30BaTh OCHOBHBIE METOJbl JOKa3aTelIbCTBa, IPOBOAUTH JOKA3aTEIbCTBO U
BBITIOJIHATH OMPOBEPKEHUE;

MIPUMEHSITh OCHOBHBIE METO/Ibl PEIICHUS MaTEMAaTUYECKUX 3a/1ay;

MPUMEHATh MPOCTEUIINE MPOrpaMMHBIE CPEJACTBAa M 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI MPU PEIICHUH MAaTEeMAaTUYECKHUX 3a]1a4;

MOJIb30BaThCS MPUKJIATHBIMU MIPOTPAMMAMH M MPOrpaMMaMHU CUMBOJIBHBIX BBIYMCICHHI
JUUIS MCCIICIOBAHMS MaTEMATHYECKUX O0OBEKTOB;

MMETh MPECTaBICHUE O BKJIA/I€ BHIJAIOLIMXCS MATEMAaTUKOB B Pa3BUTHUE HAYKU;
MIOHUMAaTh POJIb MATEMATHUKHU B pa3BUTUHU Poccuu;

CBOOOZHO OMNEpUpOBaTh MOHATHSAMH: YpaBHEHHE, HEPaBEHCTBO, PaBHOCHIIbHBIE
YpaBHEHUSI U HEPABEHCTBA, YPaBHECHHE, SIBJSIOLIEECA CIEICTBUEM APYroro ypaBHEHUS,
ypaBHEHUSI, PABHOCWJIbHBIC HA MHOKECTBE, PABHOCHIIbHBIE TTPEOOpa30BaHUs YPaBHEHU;
pelaTh pa3Hbl€ BUJIbl YPABHEHUN U HEPABEHCTB U UX CUCTEM;

OBJIQJIETh OCHOBHBIMH THUIIAMH TIOKa3aTENIbHBIX, JIOTApU(IMUUECKHX YypPAaBHEHHH U
HEPABEHCTB U CTAHAAPTHBIMU METOJAMH HMX PELICHUM U NPUMEHATh UX MPHU PELICHUU
3ajad;

MOHUMATh CMBICI TEOPEM O PAaBHOCWIBHBIX W HEPABHOCHIBHBIX MpeoOpa3zoBaHUSIX
YpPaBHEHUN U YMETh UX JI0Ka3bIBATh;

BJIQJIETh METOJaMHU PEIICHUS YPaBHEHHM, HEPaBEHCTB U WX CHCTEM, YMETh BHIOMPAThH
METO/I pelIeHHs] 1 000CHOBBIBATH CBOIl BHIOOD;

WCIIOJIH30BaTh METOJI MHTEPBAJIOB JUISI PEIICHUS HEPABEHCTB, B TOM YHCIE APOOHO-
palMoOHATBHBIX U BKIIFOYAIOIINX B ce0s UPPAIIMOHATIbHBIC BHIPAKECHMUS;

pemarh anreOpanvecKkue ypaBHEHHsS M HEPABEHCTBA M WX CHUCTEMBI C IapaMeTpamu
anreOpanvecKkuM 1 rpa@uIecKuM METOdaMHU;

CBOOOJHO HCIIOJIb30BAaTh TOXJIECTBEHHBIC MPeoOpa3oBaHus MPU PEIICHUH YPABHEHHUM U
CUCTEM ypaBHECHU;

BIIQJICTh TMOHSATUSMHU TMOKa3aTenbHas (DYHKIMS, SKCIOHEHTA; CTPOUTh WX TpaduKu U
YMETh MPUMEHATH CBOWCTBA MTOKA3aTENbHON (YHKIIUH MPU PEIICHUH 33134,

BJIQ/ICTh MOHATHEM Jlorapu(Muieckasi yHKIIHsI; CTPOUTH €€ rpaduk U yMeTh MPUMEHSTh
cBOiicTBa norapudmuueckoi GyHKIMH MPU PEIICHUH 33]1aY;

MPUMEHSTH [P PEIICHUH 33]a4 peoO0pa3oBaHus rpadukoB GpyHKINN;

CTPOUTH rpadMKH U MPUMEHATH K PEIICHUIO 33714, B TOM YHCIIC C TapaMeTPOM;

BIIAJICTh TIOHATHSAMU TIepBOOOpa3Hast PyHKITUS, ONPEIeTICHHBIN HHTETPAT,

npUMEHSTh TeopeMy HproToHa—JIelOHMIIA U ee CIIeACTBUS IS peUICHHs 3a/1a4;

BJIA/ICTh OCHOBHBIMH MOHSTUSMU KOMOWHATOPUKH U YMETh UX MPUMEHSTH MPU PEIICHUH
3a/ad;

UMETH TMPEJICTaBIEHNE 00 OCHOBaX TEOPUHU BEPOSTHOCTEH;



OTIEpUPOBATh TOHATHUSMHU: YaCTOTa M BEPOSITHOCTH COOBITHS, CyMMa W TPOHU3BEICHHE
BEPOSATHOCTEH, BEIUUCIISITH BEPOSITHOCTH COOBITUI Ha OCHOBE MO/ICYETA YMCIIA UCXOJIOB;
ONEepUpPOBAaTh OCHOBHBIMU OIMCATEILHBIMU XapaKTEPUCTHKAMHU YHCIOBOro Habopa,
MOHSTHEM T'eHepallbHAasi COBOKYITHOCTbh U BHIOOPKOIL U3 HEE;

UMETh TPEJCTABICHUE O JUCKPETHBIX M HEMPEPBIBHBIX CIyYalHbIX BEJIMYMHAX H
pacrpezieNieHusIX, 0 He3aBUCUMOCTH CIIy4aiiHbIX BEJNYHH;

MMETh TIPEJICTABIICHUE O MaTEeMaTUYECKOM OXHUIAAHUM U JUCIEPCUU CIIy4alHBIX
BEJINYUH;

UMETh MPEJICTaBIEHNE O COBMECTHBIX PACHPE/ICIICHUSAX CIy4YalHbIX BEJIMYUH;

NOHMMATh CYTh 3aKOHa OOJBIIMX 4YHCEl M BHIOOPOYHOTO METOAA U3MEPEHHS
BEPOATHOCTEM;

MMETh TPEJACTABICHUE O HOPMAIBHOM paclpelesieHud U MpuMepax HOPMaJIbHO
pacipeieNIeHHbIX CTy4YaliHbIX BEIUYHH,

UMETh MPECTABICHUE O KOPPEISIIUY CIyJailHbIX BETUYHH,

peliaTh pa3Hble 3aja41 MOBBIIIEHHONW TPYAHOCTH;

aHAJIM3UPOBATh YCJIOBUE 3aJ]aud, BBIOMPATh ONTUMAJBHBIA METOJ pEIIeHHs 3aiadH,
paccMaTpuBasi pa3InyHbIe METO/IBI;

CTPOUTH MOJIETb pEHICHUsl 3aJaud, MPOBOAWTH JOKA3aTEIbHBIE PACCYXKICHUS TIpHU
pEIlIeHUH 3a]a4H;

pemaTh 3amauyd, TpeOyromme mnepedopa BapHAHTOB, MPOBEPKH YCIOBHIA, BBIOOpa
ONTUMAIBHOTO PE3yIbTaTa;

aHAJIM3UPOBATh M HWHTEPHPETUPOBATH TMOJYUYEHHBIE PEIICHUS B KOHTEKCTE YCJIOBUS
3a/1a4¥, BEIOMPATh PEIICHMSI, HE TIPOTHBOPEYAITNE KOHTEKCTY;

MEPEeBOJUTH MPHU PEIICHUU 3a7aud MHPOpPMAIUI0 U3 OJHOW (OPMBI 3alUCU B JIPYTYIO,
UCTIONB3YS MPU HEOOXOUMOCTH CXEMBI, TAOJIHUIIbI, TpadUKH, THATPAMMBI.

Bbmycmum ROJIyuum 603MOIICHOCHIb HAYUUMbCA:

PasBUTb MPEACTABICHHUEC O 4YHCJIC ©W YHUCIOBBIX CHUCTEMAX OT HATypaJbHBIX OO
HeﬁCTBHTeHBHLIX YHUCCII; O pOJIHr BBIYHCIICHUI B YEJIOBEUECKOMH ITPAKTHUKE;

CBOOOZHO  BBINOJHATH TOXKJECTBEHHbIE IpeoOpa3oBaHMsl JIOrapu(PMUUYECKUX U
CTENEHHBIX BBIPAKEHUM;

CBOOOJHO oONpeneNsTh THUII M BbIOMpaTb METOJA pPELIEHUS I[OKa3aTelbHBIX U
norapu(MHUECKUX YpaBHEHHUW M HEPABEHCTB, HWPPALUOHAIBHBIX YpaBHEHHH U
HEPABEHCTB, UX CUCTEM;

CBOOOJTHO pelIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUH;

pelaTh OCHOBHBIE TUIIBI YPAaBHEHUM U HEPABEHCTB € IapaMeTpaMy;

OTIepHPOBATH MOHATHEM NEPBOOOPA3HON DYHKIINM JUIs pEeLIeHUs 3a/ay;

OBJIQJIETh OCHOBHBIMHU CBefleHUsMH 00 wuHTerpasie Hprorona—JleiiOHuia wu  ero
MPOCTEUIINX TPUMEHEHUSX;

YMETh BBITIOJHATh TMPUONMKCHHBIC BBIUMCICHUS (METOIABI PEIICHUS YpPaBHECHHH,
BBIYHCIICHHSI OTIPECIICHHOTO UHTETpalIa);

YMETb MPUMEHSTH NPUIOKEHUE IPOU3BOJHON U OINPENEIECHHOIO UHTETpalla K PELICHUIO
3a/1a4 €CTECTBO3HAHUS;

UMETh TPEACTABIEHUE O CTAaTHCTUYECKUX THUIOTE3aX M IPOBEPKE CTAaTHCTUYECKOU
TUIIOTE3bl, O CTATUCTUKE KPUTEPHUS U €€ YPOBHE 3HAYMMOCTH;

UMETh MPEJCTABIIEHUE O KOAUPOBAHUH, IBOMYHON 3aIICH, TBOMYHOM JIEPEBE;

BJIaJ€Th OCHOBHBIMM TOHATHAMU Teopuu rpadoB (rpad, BepuinHa, pedpo, CTENEeHb
BEPIIMHBI, TyTh B Tpade) U yMeTb NPUMEHSATh UX MIPH PELICHUHU 337ay;

VMMETH MPEACTABICHUE O JEPEBBIX U YMETh IPUMEHSTH IPU PEIICHUH 33/a4;

BJIAQJIETh TOHATHEM CBS3HOCTh M YMETh IPUMEHATH KOMIIOHEHTBI CBSI3HOCTU IIpH
pEIIEHNN 3a/]a4;



YMETh OCYIIECTBIISATH MyTH IO pedpam, 00X0 sl pedep 1 BepiiuH rpada;

UMETb MpPEJCTAaBICHHE O BHIOOPOYHOM KOID(DUIMEHTE KOpPPEISIIMA U JTHHEHHOU
perpeccuu;

HMCTb IMPCACTABIICHUC O CTATUCTUYCCKUX THUIIOTE3aX W IIPOBECPKEC CTaTUCTUYCCKOU
THUIIOTE3bI, O CTATUCTUKC KPUTCPUA U €€ YPOBHC 3HAYMMOCTH,

VMETH NIPEACTABICHUE O CBS3U AIMIIMPUYECKUX U TEOPETUUECKUX PACIIPEICIICHNI;

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

BJIaACTb IMOHATHUCM CBA3HOCTH U YMCTb IMNPHUMCHATH KOMIIOHCHTBI CBA3HOCTU IIpU
peLIeHUH 3ajay.

Hcnonvzoeamv npuodpemenHnvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmeaTbHOCHmU U
HOBCEOHEBHOU HCU3HU 01

JIOKa3aTeIbHbIX PACCYXKIEHUI B CUTYalMsIX MOBCEJIHEBHON H3HM, IPU PEIICHUH 3a/ad
U3 JpYTUX IPEIMETOB;

COCTaBJICHUSI U pELIEHHs] ypaBHEHUIN, HEPaBEHCTB, MX CHUCTEM IpU pPELICHUM 3a/ad
JPYruX y4yeOHBIX MPEAMETOB;

BBIIOJIHEHUSI OLIEHKM MPaBJIONON00US pE3yJbTaTOB, IOJy4aeMbIX IPU PELICHUU
pPa3IUYHbIX ypaBHEHUI, HEPABEHCTB U MX CHCTEM IpU PELICHUU 3aj]ayd APYruX y4eOHBIX
IIPEIMETOB;

COCTaBJICHUS U PELIEHUS YPAaBHEHUN U HEPABEHCTB C NapaMeTpaMM IpPH PELIEHUU 3a/1a4y
JIPYTUX y4eOHBIX NPEAMETOB;

UCIIOJIb30BAaHUS IPOTPAMMHBIX CPEJCTB MPHU PELICHUH OTJENbHBIX KJIACCOB YpaBHEHUH U
HEPaBEHCTB;

3allUCH, CpPABHEHMs, OKPYIJICHHs YMCJIOBBIX JIAaHHBIX pPEalIbHbIX BEJIUYHUH C
UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUS;

orpezeneHus mno rpadukaM U UCIOJIb30BAHUS MPU PEILIEHUs IPUKIAIHBIX 3a]1a4 CBOWCTB
peasbHBIX MPOLECCOB M 3aBUCUMOCTEH (HauOosblIMe W HauMEHbIIWE 3HAYeHUs,
MPOMEXYTKH BO3pacTaHUsi M YOBbIBaHMS (PYHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA,
ACHMITOTHI, TOYKH NIeperuoda, mepuo u T.11.);

onpezeneHus 1no rpadgukam MpocTeHIINX XapaKTePUCTHK MEPUOJUYECKHUX IMPOILIECCOB B
OH1OJI0TUH, SKOHOMHKE, My3bIKE, paAHOCBA3H U Jp. (aMIUIUTY1a, IEPUOJ U T.I1.);
MHTEPIIPETUPOBAHUS CBOWCTBA B KOHTEKCTE KOHKPETHOM NMPAKTUYECKOW CUTYallNN;
pelieHys NPUKIAIHBIX 3a7ad U3 OHOJOTruH, (DU3MKU, XMMHUH, SKOHOMHMKH U JPYIHX
IIPEIMETOB, CBA3aHHBIX  C  HCCIEJNOBAHMEM  XapaKTEPUCTHUK  IPOLECCOB;
MHTEPIPETUPOBAHMS ITOIYYEHHBIX PE3YJIbTaTOB;

NPaKTUYECKUX pacyeToB Mo ¢opMmyaaM, C HCHOJIb30BAHHEM NPU HEOOXOAUMOCTH
CIIPABOYHBIX MATEPHAIIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA;

MOCTPOEHHUS U UCCIIEOBAHMSI IPOCTENIINX MAaTEMATUUECKUX MOJEIIEH;

BBIUMCJICHHS] T OLIEHUBAHUS BEPOSATHOCTH COOBITHI B peasIbHOM JKU3HH;

BbIOOpA MOAXOAIIEr0 METO/1a IPEACTaBICHUS M 00pabOTKH JaHHBIX;

ONMCAHUA U UCCIIEOBAHUS C TOMOLIBIO N3y4aEMBIX IOHATUN PEATIbHBIX 3aBUCUMOCTE;
MHTEPIIPETALIMA PE3YJIBTATOB PELICHUS 3aJady C Y4eTOM OrpPaHMUYEHUM, CBSI3aHHBIX C
pEaIbHBIMU CBOMCTBAMH PacCMaTPUBAEMBIX ITPOLIECCOB U SABJICHUM;

pelleHus: TeOMETPUUECKUX, PU3NYECKUX, SKOHOMUUECKUX U JAPYTUX MPUKIATHBIX 3a/1ad,
B TOM YHCJIE C UCITIOJIb30BaHUEM ITPU HEOOXOAMMOCTH CIIPAaBOYHBIX MaTEpUaJIOB.

Mopyab «I'eomerpus»
Buvinycknuk nayuumca:

[IOHUMAaTh 3HAYCHUE TIEOMETPUM I PELICHUs 3a]ad, BO3HHUKAIOIIUX B TCOPUU U B
[IPaKTHUKE; IUPOTY IPUMEHEHUS N€OMETPUUYECKUX 3HAHUN K aHAIU3y U UCCIEIOBAHUIO
peabHBIX MPEIMETOB U SBJICHUN B IPUPOJE U OOIIECTBE;



NOHMMATh 3HAYE€HUE MPAKTUKU M BOIPOCOB, BOZHUKAIOUIUX B CaMOM I'€OMETpPUH, IS
(dbopMHpOBaHUS U Pa3BUTHsI TEOMETPUH KaK MaTeMaTHYeCKON HAYKH;

UMETh IPE/CTaBIECHUSI O BO3MOXKHOCTH T'€OMETPUH JJIsi ONMMCAHHUS CBOWCTB pealbHbIX
IPEIMETOB U UX B3aUMHOTO PACIOJIOKEHMS;

OCO3HaBaTb  pOJb  AKCMOMAaTHMKH B  TE€OMETPUM;  BO3MOXKHOCTb  IOCTPOCHMS
FEOMETPUUECKUX TEOpUM Ha aKCMOMAaTHYECKONW OCHOBE; 3HAUEHHME AKCMOMATUKM JUIS
apyrux obnacteil 3HaHUS U IS TPAKTUKH;

pasnnyath TpeOOBaHUs, NMpPEAbABISEMble K J0Ka3aTelbCTBAaM B TI'€OMETpHHM, aireodpe,
€CTECTBEHHbIX, COLMAIbBHO—KOHOMUYECKHX 1 T'YMaHUTAPHbIX HAyKaX, Ha IPaKTHKE;
BIAJETh TE€OMETPUUECKUMH IOHATUSAMHU IIpU pPEUIEHWH 3aJad U [POBEJCHUHU
MaTeMaTHYECKUX PacCyKICHUM;

CaMOCTOSITENIbHO (hOPMYyJIUpPOBaTh ONPEAETICHHUS TI'€OMETPHUECKUX (Uryp, BbIIBUTAThH
TUIOTE3bl O HOBBIX CBOMCTBAaX M MPHU3HAKAX TCOMETPUYECKUX (PUTyp U 0OOCHOBHIBATH
WIN OIpOBeprarh Mx, 00001IaTh WM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kilaccax
¢uryp, mMpoBOAWUTH B HECIOXHBIX CIydasX KiIacCHPUKAUIO (QHUTyp IO pa3IHdHbIM
OCHOBAaHUSIM;

UCCIIEIOBaTh YEPTEeXHU, BKIItOYasi KOMOMHaAUMU (Uryp, U3BJIEKaTb, UHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HH(POPMALIKIO, IPEACTABICHHYIO Ha YepPTEexkax;

pelaTth 3ajJaud IeOMETPHUYECKOro COJEp)KaHWs, B TOM 4YMCJIE€ B CUTyalUsaX, KOrja
QITOPUTM pELIEHUS HE CIEAYeT SBHO U3 YCIIOBHUS, BBINOJHATH HEOOXOAUMBIE MJIs
pelieHus  3aJa4d  JIONOJIHUTENbHbIE  IOCTPOCHMS, HUCCIEAO0BaTb  BO3MOXHOCTb
IpUMEHEHUs TeopeM U (popMyJ1 1J1s pellieHus 3a/1a4;

yMeTb (OPMYJIMPOBATh U JOKa3bIBaTh T€OMETPUUYECKHE YTBEPKIACHHUS;

BJIQ/IETh NOHSATUSIMU BEKTOPBI U UX KOOPJMHATBHI;

YMETb BBINIOJIHATH ONEpallii HaJl BEKTOPaMU;

MCIIOJIb30BAaTh CKAJSIPHOE NPOU3BEIACHNE BEKTOPOB IIPH PELICHUHU 33]1a4;

OPUMEHATh ypaBHEHHE IMJIOCKOCTH, (POPMYTy PACCTOSHUS MEXIYy TOUYKaMH, ypaBHEHHE
cdepsl IpH peLIeHUH 3aj1ay;

IIPUMEHATH BEKTOPBI M METOJ KOOPJIMHAT B IPOCTPAHCTBE IIPU PELICHUH 3a/1a4;

BJIAJICTh MOHATUAMHU Tejla BpallleHus (LUMIMHIpP, KOHYC, map U cdepa), UX CEUEHUS U
YMETb IPUMEHATH UX IIPU PELLICHUU 3a1a4;

BJIAJIETh NOHATHAMH KacaTEJIbHbIE MPAMBIE U IUIOCKOCTH M YMETh NPUMEHSTH U3 IIPH
pEILLIEHNN 3a/]a4;

UMETh MPEACTABIEHUS O BIIMCAHHBIX M OMMCAHHBIX cepax U yMETh MPUMEHATh UX MPU
peILIeHNH 3a/1aY;

BJIQ/IETh MOHATUSIMH 00bEM, 00bEMbl MHOTOTPAHHUKOB, TE€J BpPAIICHUS U MPUMEHATh UX
IIPU pEIIeHUH 33/]a4;

UMETh TPEACTABIEHUE O Pa3BEpPTKE LWIMHAPA U KOHYCA, IUIOMAAN IOBEPXHOCTH
LWIMH]pA U KOHYCa, YMETh IPUMEHATD UX NP PEIICHUH 33/1a4;

UMETh MPEJCTaBIIEHUE O TUIoaau chepbl U YMETh IPUMEHSTh €ro IPU PelIeHUH 3a1a4;
YMETh pelIaTh 337a4i Ha KOMOMHAIIMY MHOTOI'PaHHUKOB U TE€J BpallleHHS;

UMETh TPEJCTAaBIEHUE O IMOJA0OMHM B MPOCTPAHCTBE MU YMETh pellaTh 3aJadyd Ha
OTHOIIeHHE 00BEMOB U IIIOLIa/Iel MOBEPXHOCTEN MOJOOHBIX QUTYD.

Bbmycmum noJiyuum 603MONCHOCHb HAYUUMDbCA?>

MPUMEHSITh [P PEICHUH 3a7a4 (GOpMYITy pacCTOSTHUS OT TOYKHU J0 IUIOCKOCTH;

BJIAJICTh Pa3sHBIMHU CIIOCOOAMU 33/1aHUSI YPABHEHUS MPSMON M yMETh IMPUMEHSTh UX IpHU
pELICHUH 3a/1a4;

HaxOJUThb PACCTOSHUE MEKIY CKPCIUMBAIOLUMUCA IPSMBIMHU, 33JaHHBIMU B CHUCTEME
KOOPJIMHAT;



e MPUMEHATH IPU PELICHUU 337a4 U JOKA3aTEIbCTBE TEOPEM BEKTOPHBIM METOA M METOJ
KOOpJMHAT;

e UMETh MPEICTABICHHE O JABWKCHMSIX B IIPOCTPAHCTBE: IapaJlJIeIbHOM IIEpeHoce,
CUMMETPUU  OTHOCHUTEIBHO  IUIOCKOCTH, LEHTPaJlbHOW CHUMMETPUH, IIOBOPOTE
OTHOCHUTEJIBHO TPSIMOM, BUHTOBOM CHMMETPHM, YMEThb NPHUMEHATh MX IPU PELICHUU
3ajay;

e UMETbh MPEJCTABICHUS O NPEoOpPa30BaHNUU MOA0OUS, TOMOTETUH M YMETh IIPUMEHSATh UX
IIPY PELIeHNH 3a/1a4;

e UMETb IIPEJCTABICHUE O HMINHAPUIECKUX U KOHUYECKUX CEUCHMSIX;

e UMEThb IPEJCTaBICHHUE O Kacamoumxcs chepax U KOMOMHAIMM TeNl BPAIIEHUS U YMETb
IPUMEHSATh UX MIPU PELICHUHU 3a7a4;

e HAxXoAuTh OO0BEM HapajjieNienunesa M TeTpa’pa, 33aJaHHbIX KOOpPJMHATaAMHM CBOUX
BEpILNH;

e HWMETh TMPEJACTaBICHHE 00 aKcMoMax o0beMa, MPUMCHITh (QOpMYIbl 00BEMOB
IOPSMOYTOJIBHOTO MapajuleNienunesna, Npu3Mbl U MUPaMUAbI, TETpa3pa MpU peIIeHUH
3ajay;

e TPHUMEHSTH TEOPEMBI 00 OTHOIIECHUSIX 00HEMOB MPH PEIICHUH 33124,

e IPUMEHATh HUHTErpajl JUlsl BBIYUCICHHS OOBEMOB M IOBEPXHOCTEH TeNl BpallleHHs,
BBIYMCIICHUS IO 11 chepruecKoro nosca 1 oobema apoBoro ciosi;

e  yYMETb IPUMEHATH GOPMYJIbl 0OBEMOB IIPU PEILICHUU 3a7ay;

e yMETh pelIaTh 337a4M Ha IIOCKOCTH METOJJaMU CTEPEOMETPHUH.

Hcnonvzoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeAmenbHOCmu u
NOGCEOHEBHOU HCUSHU ONA:

e ONMCaHUS peasIbHBIX CUTYalMH Ha SI3bIKE FEOMETPHH;

e pelIeHHs NPAKTHYECKHUX 3a/1ay, CBSI3aHHBIX C HAXOXJACHWEM I€OMETPUYECKUX BEIUUUH
(ucronb3ys MpU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPECTBA);

e TIOCTPOCHUH TIE€OMETPUYECKMMH WHCTPYMEHTaMHu (JIMHEHKa, YroJbHUK, LUPKYJb,
TPaHCIIOPTHP);

e COCTaBJIEHHS C HCIIOJIb30BAHHEM CBOICTB T€OMETPUYECKUX (QUryp MaTeMaTH4YEeCKHX
MoOJEeIeH U1 peleHus 3ajad IMPaKkTUYECKOro XapakTepa M 3ajad M3 CMEXHBIX
JUCLUIUINH, UCCIEA0BAHUS MTOJyYEHHBIX MOJIETIEH U MHTEPIIPETALIUN PE3YIIbTATA.

Conep:xanue yueOHOTI0 npeamera
10 kace
Mopayab «Ajredpa u HayajIa MATEeMATHYECKOT0 AHAJIU32)
(102 4gaca)

IToBTOpenue matepuasna 7-9 kiaaccos (3 yaca)

I'maBa 1. IloBTopenue u pacmmpenue ceeaeHuii o pynkunu (11 gyacon)

Haubonbmee n HauMmeHbliee 3HayeHUS (QyHKIUU. UYETHBIE M HEUETHBIE (DYHKIIUU.
[Toctpoenue rpadukoB (yHKIMHA C MOMOILIBIO T€OMETpUUYECKHX MpeoOpazoBaHuil. OOparHas
¢byHkus. PaBHOCHIIbHBIE ypaBHEHUS M HEpAaBEHCTBA. MeTo/1 MHTEpBAaJIOB.

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

CrenenHas (QyHKUMsI ¢ HaTypaJibHbIM Moka3aTesneM. CteneHHass (QYHKIHUS C LEIbIM
nokasareneM. OrmnpeneneHue KOpHs n— oW creneHW. CBoOiCTBaA KOpHA 77— OH CTEIEHM.
OnpeneneHue W CBOMCTBA CTENEHM C palMOHANBHBIM IOKazaTeneM. VppauuoHanbHbIE
ypaBHeHHMs. MeToJ paBHOCHIBHBIX NpeoOpa3oBaHUM I peleHus HppaluOHATbHBIX
ypaBHeHUH. ppanroHanbHble HEPABEHCTBA.

I'maBa 3: Tpuronomerpuyeckue pynkumnu (27 yacos).

Panuannas mepa yrna. Tpuronomerpuueckue GyHKIIMH YHUCIOBOTO apryMeHTa. 3HAKH
3HaYEHUH TPUTOHOMETPHUYECKUX (YHKUUH. UETHOCTP M HEUYETHOCTh TPUTOHOMETPHUYECKHX
¢byuknuii. Ilepuoanueckue @ynkuunu. CpoiictBa U rpaduku (bYHKHI/II\/'I{y:Sinx’-‘JZCOS'\"
CsoiictBa u  rpaduku d)yHKHI/II\/JI{yztgx’y = CI8%.| OcHOBHbBIE ~ COOTHOICHHS MEXTY




TPUTOHOMETPUUYECKUMH (DYHKIMSIMH OJHOTO M TOTO Xe aprymeHnta. Dopmysbl CIIOKEHHS.
®opmynbl npuBeneHus. DopMynbl ABOWHOTO W MOJOBUHHOTO yriaoB. CyMMa U pa3HOCTb
CUHYCcOB (KocuHycoB). Dopmynsl mpeoOpa3oBaHMsl IPOU3BEIEHUS TPUTOHOMETPUUECKUX
GYHKIHA B CYMMY.

I'naBa 4: TpuronoMerpuyecKkue ypaBHeHHs1 M1 HepaBeHcTBa (15 yacoB).

VYpaBuenue C0S X=b. Ypasuenue Sin x=b. Ypasuenus tgx=b u ctgx=b.

DyHKIUHU y=arccos X, y=arcsin x, y=arctg X U y=arcctg x. TpUroHOMETpU4ECKUE YpaBHEHUs,
cBojdluecss K anreOpanyeckuM. PemieHue TpPUTOHOMETPUYECKUX YpPaBHEHUH METOJIOM
pa3I0XKeHUs Ha MHOXKUTENIU. Pelenne npoctelmx TpUroHOMETPUYECKUX HEPABEHCTB.

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

[IpencraBienue o mpenene GyHKIUH B TOYKE M O HEMPEPHIBHOCTH (PYHKIIUH B TOYKE.
3ajaya 0 MTHOBEHHOM CKOPOCTH W KacaTelbHOU K rpaduky pynkiuu. [loHsaTHEe MPOM3BOIHOM,
IIpaBuna BBIYMCIICHHWS IPOU3BOAHBIX. YpaBHEHUE KacaTeslbHOW. [Ipu3Haku Bo3pacTaHus u
yObiBanusi GyHKkiuu. Touku skcrpemyma GyHKuuu. IlpuMeHneHue mnpPoOM3BOAHON HpU
HAXOXXJCHUM HaWOOJBIIET0 W HauMEHbIIero 3HaueHwi ¢yHkuuu. Iloctpoenue rpadukoB
byHKIHIA.

IoBTOpenue (3 yaca)

YopakHeHus A TOBTOPEHUS Kypca anreOpbl U Hayall MaTeMaTudeckoro ananusa 10
KJ1acca.

10 xiaacc

Monayab «I'eomerpusi» (34 yaca)

I'naBa 1. BBeenue B crepeoMeTpuio (4 4acoB)

OCHOBHBIE TOHATUS CTEPEOMETPUM. AKCHOMBI cTepeomeTpuu. CIENCTBUS M3 aKCUOM
crepeomerpun. IIpocrpancTBenHble ¢urypsl. HauanbHble mpeacTaBieHHUs] O MHOIOTPAHHUKAX.
Merto]1 ceueHnH.

I'naa 2. [TapaiienbHOCTh B MpocTpaHcTBe (8 4acoB)

B3anmHOe pacnonoxeHue IByX MNpsAMBIX B mpocrpaHcTBe. [lapannenbHOCT OpsAMON U
mockoctH. [TapamiensHocTh T1ockocte. [IpeodbpazoBanus Gpuryp B mpocTpaHCTBE.

I'nasa 3. IlepneHauKy/aIsspHOCTDb B IpocTpaHcTBe (12 yacos)

Yron wmexay npsSMbIMH B IpocTpaHcTBe. lleprneHauKyaspHOCTh OPSIMOM M IUIOCKOCTH.
Ilepnengukynsap ¥ HakiaoHHas. Teopema O TpEX NMEPHNEHAUKYIAPAX. YTOJI MEXAY MHPIMOU U
IJIOCKOCTBIO0. [IByrpaHHbIi yroi. YTOJd MEXKY IMIOCKOCTSIMHU.

I'naBa 4. MHororpanHuku (8 4acoB)

IIpuzma. Ilapamrenenunen. Ilupammpa. VYceuénnas nwmpammpa. IlmaroHoBel  Tena.
I'eomerpuueckoe Teno.

Hrorosoe noBropenne kypca reomerpun 10 kiaacca (2 yaca)

AKCHOMBI ~cTepeoMeTpuM M uX cueAcTBus. [lapannenbHOCT, MOPSMBIX U IJIOCKOCTEH.
[lepnieHAUKYIAPHOCTh MOpPSAMBIX M IUIOCKOcTe. MHororpannuku. [lmomanm  GOKOBBIX
MOBEPXHOCTEN MPU3MBI U TUPAMUJIBIL.

11 kaacc
MoayJab «Anredpa u HaYaJIa MATEMATHYECKOT0 AHAJIN32)»

(102 gaca)

IHoBTOpenue marepuana 10 kiaacca (3 yaca)
I'nasa 1: [loka3arenbHas U Jorapupmuyeckas GpyHkuuu (28 yacon)
CreneHb ¢ TpPOU3BOJBHBIM JIEHCTBUTEIBHBIM IOKazaTesneM. [lokazatenbHas —QyHKLUS.
[ToxazarenbHble ypaBHeHHs. [lokasarenbHble HepaBeHcTBa. Jlorapugm u ero cBoiicTsa.
Jlorapudmuueckas GpyHKIHS U ee cBoiicTBa. Jlorapupmuueckue ypaBHenus. Jlorapupmuueckue
HepaBeHcTBa. [Ipon3BoIHEBIE MOKAa3aTEIBLHON U TOTapU(OMHUIECKON PYHKITHH.
I'maBa 2: UnTerpana u ero npumenenue (11 yacon).



[TepBooOpaznas. IlpaBuia HaxoxaeHHUS MepBooOpa3Hoi. [lnomans KPUBOIMHEHHON TpamneIyH.
OnpenenéHaplii UHTErpall. Berarcienne 00beMOB Tell.

I'nasa 3: Daementsl koMOMHATOpUKH. BuHoMm HeloTona (12 yacoB).
Meron maremarnueckoi mHaykiuu. IlepecranoBku. Pasmemenus. Coueranus (KOMOWHAIINN).
bunom HerotoHa.

I'naBa 4: JjemeHTHI TEOpUM BeposiTHOcTel (13 yacoB)
Onepanuu Hax COOBITHSMHU. 3aBUCHMBIE W He3aBUCHMBbIE coObITHS. Cxema bepHysmm.
CitydaiiHble BEIMYUHBI U UX XapaKTEPUCTUKU

IoBTOpenue (35 yacos)

11 knace

Mopayasb «I'eomeTpus» (34 yacoB)

I'naBa 1. KoopauHaTtsl M BeKTOpPHI B IpocTpaHcTBe (8 yacoB)
JlexapToBbl KOOPAMHATHI B IMpOCTpaHCTBE. BekTopsl B npoctpaHcTBe. CllOkKEHHE U BHIYMTAHUE
BEKTOpPOB. YMHOKEHHE BEKTOpa Ha yucio. ['omorerns. CkaasipHOe TPOU3BEICHUE BEKTOPOB.

I'nasa 2. Tesa Bpamenus (14 yacon)
[Mumaanp. Konyc.. Chepa u map. YpasHenue cdepbl. B3ammHOe pacmonoxeHue cdepbl U
IUIOCKOCTH. MHOTOTpaHHUKH, BOUCaHHbBIE B cepy. MHOTOrpaHHUKH, OMMCaHHBIE OKOJIO C(hephl.

I'naBa 3. O0bémpl Teu. [L1omans cepsl (8 yacon)
O0béM Tena. @opMyIbl 17151 BEIYUCICHUS 00bEMa pu3Mbl. DOpMYITBI sl BBIYUCICHUS 00BbEMOB
nupamuabl. O0bEMBI Ten Bparienus. [Inomans cdeps.

Hrorosoe noBropenue kypca reomerpuu 10—11 kiaaccos (4 yacon)
AKCHOMBI CTCPCOMCTPHUU W UX CICACTBUA. HapaJIJICJIBHOCTI) IIpsAMBIX, HpHMOI;'I U IINIOCKOCTH.
CkpeumuBatomuecs: npsimeie. IlapamiensHocTh 1iockocTei. [lepneHauKynsapHOCTh TPSIMOU U
wiockoctd. Teopema o0 TpEX MNEPHEHAMKYIIpax. YTOI MEXKAY HOPSIMOH U MIIOCKOCTBIO.
JByrpannbiii yron. IlepneHIUMKYISpHOCTh MIIOCKOCTeH. MHOTOTpaHHHMKH: Mapajulefenumne,
npu3Ma, nupamMuja, MUIOMAAM MX MoBepXHOocTeW. LmimHAp, KOHYC W map, IUIOMAAd HX
nosepxHocTel. O6bEMBI Ten. BekTopsl B npocTpancTe. JeiicTBusa Hax BekTopamu. CrayspHoe
POM3BEACHNE BEKTOPOB. [[0BTOpeHNE TEOpUH U pEeIIeHHE 3a/1a4 TI0 BCEMY KypCy T€OMETPHH.

TemaTnuyeckoe NJIAHMPOBaHHUE
10 xnace
Mopayab «Ajredpa u HayajIa MATEeMaATHYECKOT0 AHAJIU32)

Homep Cooepotcanue yueonozo mamepuana Koauuecmeo

paszoena uacoe
[ToBTOpenmne matepuana 7-9 3
I'nasa 1. IToBTOpEHUE U pacHIMpeHne CBeIeHUH 0 PYHKITUH 11
I'naBa 2. CrenenHast QyHKIHS 17
I'naBa 3. Tpuronomerpuueckue GyHKIUU 27
I'nasa 4. TpuroHomeTprdecKnue ypaBHEHHs 1 HEPABEHCTBA 15
I'naBa 5. [TponsBoHas M €€ TPUMEHEHUE 26
IToBTOpEHME 3

10 xnace

Moayasb «I'eomerpus»

Homep Cooepicanue yueobnozo mamepuana Koauuecmeo
paszoena uacoe
I'nasa 1. BBesieHne B cTepeoMeTpuio 4
I'masa 2. [TapannensHOCTh B MPOCTPAHCTBE 8
I'nasa 3. [MeprieHAUKYISIPHOCTE B TPOCTPAHCTRE 12




I'naBa 4. MHOrorpaHHUKH 8
Hrorosoe noBropenue kypca reomerpun 10 ximacca 2
11 kaacc
Monayab «AJredOpa u Ha4aJIa MaTeMAaTHYECKOI0 AHAJIU32»
Homep Cooeprcanue yueonozo mamepuana Koauuecmeo
paszoena uacoe
IToBTrOopenne marepuana 10 kiacca 3
I'naBa 1. IToxa3zarenpHas u orapudmMuyeckas QyHKIUNA 28
I'nasa 2. WHterpais u ero npuMeHeHue 11
I'naBa 3. OnemenTsl KoMOMHaTopuku. bunom HeroToHa 12
I'naBa 4. DJIEMEHTHI TCOPHH BEPOSITHOCTEH 13
IloBTOpeHue 35
11 kaacc
Moayas «I'eomeTpus»

Homep Cooepotcanue yueonozo mamepuana Konuuecmeo
pazoena uacoe
I'nasa 1. Koopannatsl 1 BEKTOpBI B IPOCTPAHCTBE 8
I'nasa 2. Tena BpameHus 14
I'naBa 3. O6wemsbl Ten. [Tnomans cheps 8

Wrorosoe nosTopenue kypca reomerpun 10—11 kmaccos 4

YyeOHo-MeTOANYECKOE 00ecTeueHne

1. Maremaruka : anreOpa ¥ Hadajla MaTeMaTHYeCKOTro aHajm3a, reomerpus. 10xmacc:
y4eOHUK JuId yyamuxcs o0rieodpa3oBarenbHbIx opranuzanuii/A.I'. Mepamsik, B.b.ITononckuit,
E.M.PabunoBu4.-M.:Benrana-I'pad., 2020

2. Maremaruka : anre0pa U Hayajia MaTeMaTHYeCcKoro aHajau3a, reomerpus.11 kmacc:
yueOHUK /Ui yyanuxcs oduieoopasoBarenbHbIx oprannzanuii/A.I."Mep3msk, B.b.ITononckui,
E.M.Pabunosuu.-M.:Benrana-I"pa¢., 2020

3. bynko E. B., Mep3insik A. IT'., [Tononckuii B. b., Slkup M. C. « Matemaruka.l1 kiacc.
Metoanyeckoe nocobue» - M.:Benrana-I'pag, 2019

4. byuko E. B., Mep3nsk A. I'., [lononckuii B. B., SIkup M. C. « Maremaruka.10 xiacc.
Metoaunueckoe nocobue» - M.:Benrana-I'pag, 2019

5. Maremaruka. 10 knacc. JIunaktudeckue matepuansl. ®I'OC, Mepzmsik A.T.,
[Tononckuit B.b., Pabunosuu E.M., SAxup M.C. .- M.:Benrtana-I'pad, 2018.

6. Maremaruxka. 11 knacc. Junaktudeckue matepuansl. I'OC, Mep3msk AT,
[Tonouckuit B.b., Pabunosuu E.M., SIxup M.C. .- M.:BenTana-I'pad, 2018.

Humepnem-pecypcol

alexlarin.neb EI'D

http://alexlarin.net/eqge/2014/trvar42.html

simple-math.ru) Tabauirst

http://urokimatematiki.ru/ Ypoxu, TecTsl 1 Ipe3eHTaIlH 110 MATEMaTHKE

http://mirmatematiki.ru IIpe3eHTraiiuu mo MaTeMaTuke, aredpe u reOMETPUH

Www.problems.ru HWHTEpHET-IIPOEKT «33.,[[8.‘-11/1» JUIA VIUTEIICH M IIpernoaaBaTeici




www.mathtest.ru MaTemaTrka B TOMOIIIb IIKOJIBHUKY U CTYICHTY (TECTHI 10 MAaTEMaTHKE
online)

http://school.msu.ru YueOHo-KOHCYIbTAlIMOHHBIH TTOpTal «MareMaTiuKa B IIKOJIe)
www.math.ru Caiit mocssimén MaTtematuke (1 MaTeMaTHKAM)

www.mathnet.ru OGmepoccuiickuii Maremaruaeckuii nopran Math-Net.Ru

http://ilib.mccme.ru 13 30motoro Gouaa momyaspHoi Gpu3nKo-MaTeMaTHUECKOM JTUTEPATYPHI
http://kvant.mccme.ru HayuHo-mionyisipHbIid (PU3HMKO-MaTeMaTHUeCKHid )KypHal «KBaHT». ApXuB
HOMEpOB

www.pm298.ru CripaBoyHHK MaTeMaTuyeckux Gpopmyit. IIpumeps! u 3a1a41 ¢ peHICHUIMU




