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TlosicHUTEIBLHAS 3aNIHCKA

Pabouas nporpamma o yue6HoMy npeaMeTy «MaremaTrka» 6a30BOro ypoBHs Ui 00y4JaromMuXCst
11 kiaccoB pa3paboraHa Ha ocHOBe @DenepansbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHmapTa cpemHero oomiero obpazoBanmst ¢ yuyeroM DOII, ¢ y4éToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEIBSBISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIMA POCCHHCKOTO
oOpa3zoBanus. Peanmuzamus mporpamMmbl 00ECHEUMBACT OBJAJICHUE KIIOYEBBIMH KOMIIETCHIIHSIMH,
COCTABJIIIONIMMH OCHOBY JUUISl CAMOPAa3BHTHSI W HENPEPHIBHOIO 00pa30BaHUs, IEIOCTHOCTD
OOMIEKYIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHUS JIMYHOCTH O0yYAIOIIUXCSL.

B paboueii mporpamme ydTeHbI HIeH U MONOKeHHs «KOHIIENINK pa3BUTHSI MAaTEMAaTHIECKOTO
obpazoBanusi B Poccuiickoit ®enepauuu» B  COOTBETCTBMM ¢ Ha3BaHUEM KOHILECIIIHMH,
MaTeMaTHYeCKOoe OOpa30oBaHHME JOJDKHO, B YAaCTHOCTH, IMPEIOCTABIATH KKIOMY OOydaromiemycs
BO3MOXKHOCTh JIOCTHIKCHHUSI YPOBHS MAaTeMaTW4eCKUX 3HAHHWW, HEOOXOIUMOTO Ui JalbHEHIIen
YCIICIIHOM XKU3HU B oOmiecTBe. IMEHHO Ha pelIeHue 3TOW 3a/a4yM HalleJieHa MpUMepHas pabouas
nporpaMma 0a30BOro YpOBHS.

W3menenus B copepkaHue ydyeOHOro Marepuana He BHECEHBI. [Iporpamma KOHKpETH3UpYeT
coJlep’KaHue MPEAMETHBIX TeM 00pa30BaTeNIbHOTO CTaHAapTa: anredpa; GyHKIUU; TPUTOHOMETPHS;
Hayaja MaTeMaTHYeCKOTO AaHalu3a; ypaBHEHUS W HEPaBEHCTBA; JJIEMEHThl KOMOWHATOPUKH,
CTaTUCTUKH M TEOPUH BEPOSATHOCTEH.

B ocHOBYy mporpamMmbl TIOJIO)KEHA KOHIICIIUS, NpeaycMarpuBaromas GopMUPOBaHUE
(YHKIMOHAJIBHBIX 3HAHUH W YMEHWH, KOTOpbIe OOECICYMBAIOT IIeJIECO00pPa3HOE NPUMEHEHUE
3HaHU# 10 anredpe M Havanam aHanu3a. [IporpamMma peanu3yercsi C MCIOIb30BaHUEM CIIETYIOIIErO
y4eOHO-METOJUYECKOTr0 KOMIUICKTA:

HN3MmeHeHus B COACPIKAHUC yqe6H0ro MaTceprajia HC BHCCCHBI. HporpaMMa KOHKPCTU3UDPYCT
COACPIKAaHUC MMPECAMETHBIX TCM O6pa3OBaT€JII)HOFO CTaHJaapTa: recOMCTpHA Ha INIOCKOCTU,; IPAMBIC U
IJIOCKOCTU B IPOCTPAHCTBC; MHOT'OI'PAaHHUKH,; TCJIa BPAILICHU.

Hannass pabouas mnporpamMma yudeOHoro mnpeamera «MaTeHMaTukay TIpUBEIcHa B
coorBercTBUM ¢ DPOIl u sBisgercs HeoThbeMJIEMOM 4YacTbio pabodel MporpamMmbl, HPUHATON
penieHneM neparoruaeckoro corera mporokos Ne 1 or 30.08.2022.

11 knace
Mopnyab «Aaredpa u Ha4ajla MATEMaTHYECKOI0 aHAJIN32»

1) Maremaruka. AireOpa U Havaja MaTeMaTHYECKOro aHaim3a. ba3oBwiil ypoBeHb: 11 kiacc:
yuebHuk / A.I''Mep3snsak, JI.A. Homuposckuii, B.b. Ilononckuii, M.C. fxup; nox pen. B.E.
[Toponsckoro. — 3-e u3 ., crepeotun. — M.: Benrtana-I'pad, 2020. — 288 c.: un. — (Poccuiickuit
y4eOHUK).

2) Marematuka : anreOpa ¥ Hayaja MaTeMaTHYeCKOro aHallu3a, reoMeTpus. AnreOpa U Hadana
MaTeMaTh4yecKkoro aHanmsa. ba3oBwiii ypoBens : 11 kmacc : meroamueckoe nmocodue / E. B.
Bynxko, A. I'. Mep3nsk, B. b. [Tononckuii, M. C. SIkup. — M. : Benrana-I'pag, 2020. — 74 c.
: un. — (Poccuiickuil yueOHUK).

3) Maremaruka : anreOpa ¥ Hadaja MaTeMaTHYeCKOTo aHAIN3a, TeoMeTpHs. Anredpa u Havyaia
MareMaTU4ecKoro ananmsa. bazoBblit ypoBens : 11 kiace | aunakrundeckue Marepuansl / A. T
Mepsnsik, B. b. [Tononckuit, E.M. Pabunosuu, M.C. Sxup. — M. : Benrana-I'pad, 2020 —
110 c. : un. — (Poccwuiickuit yueOHUK).



11 kaace
Moayasb «I'eomeTpus»

1) Maremaruka. 'eomerpus. ba3zoBsiii ypoBenb: 11 kimacc: yuebuuk / A.I'.Mepsmsak, J[.A.
Homuposckuii, B.b. [Tononckuii, M.C. fAxup; nmox pen. B.E. Ilogonsckoro. — 3-¢ u3m.,
crepeorturt. — M.: Benrana-I"pad, 2020. — 207 c.: un. — (Poccuiickuii yueOHUK).

2) Marematuka: reomerpus. ba3oBeiii ypoBeHs : 11 kiacc : meroauueckoe nocobue / E. B.
bymiko, A. I'. Mep3nsk, B. b. [Tononckuii, M. C. Slkup. — M. : Benrana-I'pad, 2020 — 68 c.

: un. — (PoccuiickuityueOHUK).

3) Maremaruka : anreOpa W Hayajla MaTEeMaTHYECKOTO aHalu3a, reoMerpus. ['eoMeTpus.
basoBeiii ypoBens : 11 kmacc : mumaktuyeckue Mmarepuansl / A. I'. Mep3msik, B. b.
[Tomonckuii, E.M. PabunoBuu u ap.. — M. : Benrana-I'pad, 2020 — 128 c. : w1 —
(Poccuiickuii yaeOHHK).

CoriacHo yueOHOMY IJIaHY Ha U3y4eHHe MaTeMaTuku oTBoauTcst 170 yacos:

B 11 kiacce (170 yacoB B roa: 3 yaca B HEJIEIIO MOIYJIb «Are0pa v Hayajia MaTeMaTH4eCKOro
aHayM3a» u 2 yaca — Moayib «l'eomeTpus»).

Jannast paboyas mporpamma ydeOHOTO mpenMera «AnreOpa W Hadajla MaTeMaTHYeCKOTrO
aHanu3a», Moayib «['eomeTpus» u «BeposSsTHOCTh U CTATUCTHKA» puBeAeHa B coorBeTcTBUU ¢ DOIT
U SIBIISICTCS HEOTHEMJIEMOM YacThiO pabouei MpOrpaMMbl, MPUHATOW PEIICHUEM IearOrHYecKOTo
coseta npotokou Ne 1 ot 30.08.2022.

Conep:xanue yueOHOro npeamera

11 kaace

Mopnyab «Anredpa u HayaIa MAaTEMATHYECKOI0 AHATH3A»
(102 uaca)

I'naBa 1: [loka3aTenbHas u Jorapupmudeckas pyHkuuu (28 yacon)
CreneHb C TPOU3BOJBHBIM  JICHCTBUTEIbHBIM  TOKa3areneM. [loka3zaTenpHas  (QyHKIHMS.
[TokasarensHble ypaBHeHus. [lokaszaTenbHble HepaBeHcTBa. JlorapudM U  ero cBoiicTsa.
Jlorapugmuueckas ¢yHkuus U ee cBoiictBa. Jlorapudpmuyeckue ypaBHeHus. Jlorapupmuueckne
HepaBeHcTBa. [[pon3BoHbIE MOKa3aTeNbHON U TorapupmMuyecko pyHKINH.

I'naBa 2: Unterpas u ero npumenenue (11 yacos).
[TepBooOpaznas. IlpaBuna HaxoxxaeHus nepBooOpa3Hoil. Ilmomanbs KpHUBOMMHEHHON Tpanenuu.
OmnpenenéHublil UHTETpal. Beiuucnenue o0beMOB Ted.

I'naBa 3: DiieMmeHTHI KOMOMHaTOPpUKH. BuHOM HboTOHA (12 YacoB).
Merton marematudeckoil wHaykiuu. IlepectanoBku. Pasmemenus. Coueranus (KOMOWHAITNH).
bunom HrroTona.

I'naBa 4: DieMeHTHI Teopuu BepositrHocTedi (11 yacos)
Omneparuy HaJ COOBITHSIMU. 3aBUCUMBIE M He3aBUCHMBIC coObITHA. Cxema beprymm. CiydaitHbie

BCJIIMYMHBI U UX XaPAKTCPUCTUKHU

IMoBTOpenue (40 yacos)



11 kaacc
Moayab «I'eomerpus» (68 uacos)

I'naBa 1. Koopaunatbl 1 BeKTOpHI B pocTpaHcTBe (16 yacoB)
JexapToBbl KOOpAMHATHI B mpocTpaHcTBe. BekTopsl B mpocTpaHcTBe. CloKeHHE U BBIYMTaHUE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. l'omorerus. CkansipHOe IPOU3BENCHUE BEKTOPOB.
["'eomeTpryeckoe MECTO TOUEK ITPOCTPAHCTBA. Y PaBHEHUE IUIOCKOCTH. YeThIpEXMEPHBIN KYO.

I'naBa 2. Tesa Bpamenus (29 yacoB)
Humuaap. KomOnHanuu mumuaApa u npusmel. Konyc. Yceuénneiii konyc. KoMmOnHanumu koHyca u
nupamuabl. Chepa u map. YpaBHenue cdepbl. Bzaumnoe pacnosnoxenue chepbl M IUIOCKOCTH.
MHororpaHHuKkH, BucaHHble B chepy. MHOrOrpaHHUKH, OMKMCAaHHbIe 0KoJIO cdepbl. KomOuHammu
IIMHAPA U cepbl, KOHyca U Cephl.

I'naBa 3. O0bémbI Te. [L1omans chepol (17 yacos)
O06bEM Tena. GopMyIbl i BhIUUCIEHUA 00bEMA mpu3Mbl. DOPMYIIBI ISl BBIYUCICHUS 00BbEMOB
nupaMubel U yceu€HHON nupamuabl. O0bEMbl Ten Bpamienus. [lnomane cdepsl. OmnpeneneHue
MMHKOBCKOTO.

IMoBTOpenue Kk (6 yacon)

AKCHOMBI CTEPEOMETpUM M HX cielcTBus. llapamiensHocTh NpPSIMBIX, NPSAMOM M IIOCKOCTH.
CkpemuBatonuecs: npsmblie. IlapamnensHocTs miockocteil. IlepneHAMKYISpHOCTh HPSIMOH U
w1ockocTH. TeopeMa o TpEX NEepHEeHANKYIsIpax. YToJl MEeXAY IPSIMON U INIOCKOCTBIO. JIByrpaHHbIN
yroza. [leprnenauKyaspHOCTh II0CKOCTEW. MHOTOIrpaHHUKH: MTapajuleenuIe], Ipu3Ma, IupaMuia,
IUIOINAAM MX HoBepxHocTeld. LlumuHap, KoHyc U wmap, Iiomaau ux nosepxHocreid. OOBEMBI Tell.
BexTopel B mpoctpancTBe. /[leiictBus Han Bektopamu. CKallipHOE€ NIPOU3BENEHUE BEKTOPOB.
IToBTOpPEHME TEOPUU U PELIECHUE 3aa4 10 BCEMY KypCy T€OMETPHUH.

I[Inanupyemble pe3yibTaThl 0CBOCHHUSI Y4eOHOI'0 MpeiMeTa

11 knace
JIn4HOCTHBIE pe3y/IbTaThl:

* BOCIHUTAaHHUE POCCHUMCKOW TPa¥)JAHCKOM WIECHTUYHOCTH: NATPUOTU3MA; TOTOBHOCTHU K
cnyxeHnto OteuecTBy, €ro 3amiUTe; OCO3HAHMS POCCHUHCKOM HMAEHTHYHOCTH B
MOJIMKYJIBTYPHOM COIMYME; YyBCTBA MPUYACTHOCTU K HCTOPUKO-KYJIBTYpPHON OOIIHOCTH
poccuiickoro Hapoja u cyasoe Poccuu;

*  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH, 3HAUUMOCTHU
HayKd, TOTOBHOCTh K HAy4YHO-TEXHHMYECKOMY TBOPYECTBY, BIAJEHUE JOCTOBEPHOU
nH(opMaIen 0 IepeIoBbIX JOCTUKEHUIX U OTKPBITUIX MUPOBOM M OT€UECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

* TOTOBHOCTh M CIIOCOOHOCTh K CaMOpa3BUTHIO, CaMOOOPA30BaHHUIO M CAMOBOCIUTAHUIO B
COOTBETCTBUU C OOIIEUETOBEUYECKUMH IIEHHOCTSAMH U UJeallaMi TPakIaHCKOTO O0IIeCTBa;

* TOTOBHOCTb M CHOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIe CaM000pa30BaHUIO, HATPOTKEHUN
BCEH JKU3HU, CO3HATEIHHOE OTHOIIEHUE K HEMPEepPhIBHOMY OOPAa30BAHHIO KAaK YCIOBHUIO
yCHENTHON PO eCCHOHATBHON U 00IIIECTBEHHOM e TETLHOCTH;

* opueHTanus OOydaroluXcsi Ha peaau3alyi0 TO3UTHBHBIX JKU3HEHHBIX MEPCIEKTHB,
WHUIIMATUBHOCTh, KPEATMBHOCTh, TOTOBHOCTh M  CIOCOOHOCTh K  JIMYHOCTHOMY
CaMOOMPEIEIICHHUIO, CTOCOOHOCTh CTAaBUTH IIENTU U CTPOUTH )KU3HEHHBIE TIIIAHBI,

* TOTOBHOCTh K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIICHWW B TPYNIE WIU COIHMATHLHOU
OpraHW3aIi; TOTOBHOCTh OOYYAIOIIMXCS K KOHCTPYKTHMBHOMY YYacTUIO B MPHHITHU
pEIIeHWH, 3aTparuBalOIUX HX TpaBa W MHTEPECH, B TOM YKCII€ B Pa3IMYHBIX (popmax



OOLIECTBEHHONM  CaMOOpraHU3alluM,  CaMOYIIPABJICHHSA,  OOILIECTBEHHO  3HA4YUMOI
JeSITEIbHOCTH;

* OCO3HaHHBIA BHIOOp Oymymiei mpodeccuu Kak MyTh W CHOCOO pean3amu COOCTBEHHBIX
YKU3HEHHBIX TUIAHOB;

* TOTOBHOCTh OOy4aroOlUXcs K TPYIOBOW MNPOQPECCHOHANBHON JEATENIbHOCTH KakK K
BO3MOXKHOCTH Y4acThs B PELIEHUU JIMYHBIX, OOIIECTBEHHBIX, T'OCYAAPCTBEHHBIX,
0O0IIeHAIIMOHAIBHBIX TPO0IeM;

* HPaABCTBEHHOE CO3HAHUE U MOBE/ICHHE HA OCHOBE YCBOEHUS OOIIEUETIOBEUECKUX [IEHHOCTEH,
TOJICPAHTHOTO CO3HAHUS ¥ MTOBEJICHUS B MOJUKYIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTH JIMAJIOT C APYTMMHU JIOAbMH, JOCTUTATh B HEM B3aWMOIOHMMAHUS, HAXOAUThH OOIIHe
[EJIH U COTPYTHUYATD JUISl UX JTOCTHIKCHUS,

* pa3BUTHE KOMIETCHLUN COTPYAHHUYECTBA CO CBEPCTHUKAMH, E€THMHU MIIAJIIErO BO3pacTa,
B3pOCIILIMH B 00pa30BaTeNIbHOM, OOIIECTBEHHO IOJIE3HOW, Y4eOHO-MCCIIeI0BATEILCKOM,
MPOEKTHOM U IPYTUX BUIAX JI€ATEIbHOCTH.

* yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIIH B YCTHOW W TMHCHbMCHHOW pEdYH,
MOHUMATh CMBICII TIOCTaBJICHHOM 3a/1a4, BBICTPAUBATh apryMEHTAIIHIO, IPUBOIUTEH PUMEPHI
¥ KOHTPIIPAMEPHI,

* MPEICTAaBICHHE O MaTeMaTHYECKOW HayKe Kak cdepe 4YeIoBEeYEeCKOH IesITeIbHOCTH, 00
sTanax e€ pa3BUTHS, 0 €€ 3HAYNMOCTH JJIs Pa3BUTHS [IUBIIU3AIINH;

* KpPEaTUBHOCTh MBIIUICHUS, WHUIIMATABA, HAXOIYUBOCTh, AKTHBHOCTh TIPH PEIICHUU
MaTeMaTHYeCKUX 3a7ay;

*  KPUTUYHOCTH MBIIIJICHHS, YMEHUE PACTIO3HABATH JIOTHICCKUE HEKOPPEKTHBIC BEICKA3BIBAHUS,
OTIIMYATh TUIOTE3Y OT (paKTa;

*  yMEHHE KOHTPOJIMPOBATH IIPOLIECC U PE3YIbTAT YUEOHON MaTeMaTHYeCKON AESITEIbHOCTH;

*  CIOCOOHOCTH K SMOIIMOHAILHOMY BOCIIPUSTUIO MaTEMaTHUYECKUX O0BEKTOB, 3a1a4, PEIICHUI,
paccykXJIeHUM.

MeTtanpeameTHble pe3yJbTaThl:
Pezynamuenvie YY/I:

*  CHOCOOHOCTH CaMOCTOSITENIbHO OOHApyXKMBaTh U (OPMYJIUpPOBATH y4eOHYIO NpoOsieMy;
OTIpEeETATh 1eNb Yy4eOHOH AesITenbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU, MO KOTOPHIM
MOJKHO OIPEICTUTh, YTO IEJTh IOCTUTHYTA; CTABUTh U OPMYITUPOBATH COOCTBEHHBIC 33/Ia4H B
00pa30BaTeNbHON ACSITENPHOCTH M KU3HEHHBIX CUTYaIlMsAX; pa3BUBATh MOTHUBBI U HHTEPECHI
CBOEH MO03HABATENLHOM JCSATEIHHOCTH,

*  OILICHMBATh BO3MOXKHBIC TOCIEACTBUS JTOCTHXKCHHUS IOCTABICHHOW IICNIM B JIEATEIHLHOCTH,
COOCTBEHHOM JKU3HH W KU3HH OKPYXKAIOIIUX JIFOJICH, OCHOBBIBASICH HA COOOPAKEHUSX ITHKU U
MOpaH;

*  CIOCOOHOCTh CAMOCTOSTEIBHO IUTAHWPOBATH AJIbTEPHATHBHBIC IYTH JTOCTHIKEHUS IIEJICH,
0CO3HAHHO BRIOMpaTh Harboee 3(h(HeKTUBHBIE CIOCOOBI pelIeHUsT yYeOHBIX U MTO3HABATEIHHBIX
3a/1a4;

*  OIICHHWBATh PECYPCHI, B TOM YHCIIC BpeMsI H JPYTHe HeMaTepruaIbHbIe peCypchl, HEOOX0IUMBIC
JUTSL TOCTHIKCHHUS IIOCTABJICHHOH I1ETTH;

*  Opranu3oBbIBaTh dJ()PEKTUBHBIA TMOUCK PECYpCOB, HEOOXOAUMBIX IJISl JAOCTHIKCHUS
MMOCTABIICHHOM IIC/IH;

*  COIOCTABJATH MONYYEHHBINH Pe3yabTaT AESATEILHOCTH C TIOCTABICHHOH 3apaHee 1eNbIo;

*  YMEHHE COOTHOCHUTH CBOHM JCHCTBHSI C INIAHUPYEMBIMH PE3yJIbTaTaMHU, ONPEACIATH CIIOCOOBI
NeCTBUH B paMKaX MpPeIO’KEHHBIX YCIOBHIA U TpeOOBaHUIA;

*  yYMEHHE OCYIIECTBISATH KOHTPOJh MO 00pa3ily M BHOCHTH HEOOXOAMMBIE KOPPEKTHBHI B
COOTBETCTBHUH C U3MEHSIIOIICHCS CUTYaIUEH;



CIOCOOHOCTH aJIEKBATHO OIIEHUBATh MPABHIIBHOCTD UJIM OIIMOOYHOCTD BBINOJHEHUS y4eOHOM
3a/1a4u, €€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PellIeHuUs;

YMEHHUE ONpEeNeNsiTh TOHATHS, CO3/1aBaTh OO0OOIIEHMs, YCTAaHABIMBATh AaHAJOIMU,
KJ1acCU(UIUPOBATH, CAMOCTOSATEIHHO BEIOMPATh OCHOBAHUS M KPUTEPUU JIJIS KJIacCU(UKALIUY;

YMEHUE YCTAaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBA3U; CTPOUTH JIOTUUECKHUE PACCYKIACHUS,
YMO3aKII04YeHUs (MHAYKTUBHbIE, IEAYKTUBHBIC U 110 aHAJIOTHUHN) U BBIBOJIBI;

YMEHUS CO3aBaTh, IPUMEHATh U MPEOOPA30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA,
MOJIETIN M CXEMBI IS PellieHus] yUeOHBIX U M03HABATENIbHbBIX 3a/1a4.

Hlo3naeamenvnvie YY/I:

dbopMupoBanne y4eOHOH U  OOIIETIONBH30BATEIBLCKONH  KOMIIETEHTHOCTH B  00iacTu
HCITOJIb30BaHUs MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX TexHoJorui (MK T-koMneTeHTHOCTH);

MepBOHAYAIILHEIC MTPEJICTABICHHS 00 UESIX U O METOJ]aX MaTEMATHKH KaKk 00 YHHUBEpCaIbHOM
SI3bIKE HAYKU M TEXHUKU, O CPEJCTBE MOJCIIMPOBAHHUS SIBJICHUN U MTPOLIECCOB;

YMCHHE BUICTh MAaTEMAaTHYECKYIO 3a/J1ady B KOHTEKCTE MPOOJEMHOW CHUTyallud B JPYTUX
JTUCIUILINHAX, B OKPY)KAIOIIEH KU3HU;

MOKMCK M HaXOXKJeHHE 0000IIEHHBIX CITIOCOOO0B PEIICHHUs 3a/1a4, B TOM YHCIIE, OCYIIECTBICHUE
pa3BepHYTOTr0 WH(OPMAIIMOHHOTO TIOMCKA M TIOCTAHOBKA HA €0 OCHOBE HOBBIX (YYCOHBIX W
M03HABATENbHbIX ) 33]1a4;

KPUTHUYECKOE OIICHWBAHWEC W WHTECPIPETUPOBAHWE HWH(MOpPMAMKA C pPa3HBIX MO3UIHH,
pacrno3HaBaHue U GUKCUPOBAHKUE TPOTUBOPEUHS B MH(OPMALIMOHHBIX HCTOYHHUKAX;

WCIIOIB30BAHUE PA3JIMYHBIX MOJEITBHO-CXEMAaTHUYECKUX CPEICTB I MPEICTaBICHUS
CYUICCTBEHHBIX CBSI3e W OTHOIICHWH, a TakXke TMPOTHUBOPEUMii, BBISIBICHHBIX B
WH()OPMAMOHHBIX HCTOYHUKAX

HAXO0XJCHUE U TMPUBOJ KPUTUYECKUX ApPTyMEHTOB B OTHOIICHUU ACHCTBUM U CYXIACHUU
JIPYroro; CIOKOWMHOE M pa3yMHOE OTHOIICHUE K KPUTHYECKMM 3aMEUaHUSIM B OTHOILICHUU
COOCTBEHHOTO CYXKJIEHUS, pACCMOTP MX KaK pecypc COOCTBEHHOI'O Pa3BUTHS;

BBIXOJ] 3a PaMKH y4eOHOro IpelMeTa M OCYIIECTBIECHHE LEJIeHANpaBICHHOIO IOUCKa
BO3MOXXHOCTEH JIJIs1 IIUPOKOT0 MEpeHoca CPEICTB U CIIOCOOOB IEHCTBHS;

BBICTpaWBaHWE WHAMBHIYaIbHON 00pa30BaTeIbHONU TPACKTOPHH, C YUETOM OTpAaHUYEHHS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUUYEHUS;

YMEHUE MEHSTh U yJIePKUBATh Pa3HbIE MO3UIIUH B TO3HABATEIILHOMN JCSITEIBHOCTH,

yYMEHHE MOHUMATh U UCIIOJIF30BaTh MaTEMAaTHUECKHUE CPEICTBA HATJISIHOCTH (PUCYHKH,
YEPTEKHU, CXEMBI U JIP.) U1l WIUTIOCTPAIlUU, HHTEPIIPETAIlMU, apTyMEHTAIUH;

YMEHHE BBIJIBUTaTh TUIIOTE3bI MIPH PEIICHUN YUeOHBIX 3a/1a4 U MOHUMAaHUs HEOOXOIUMOCTH
WX TIPOBEPKH;

MMOHMMAaHUE CYUIHOCTH aJITOPUTMUYECKUX TMPEANUCAHUA M yMEHHUs JIeCTBOBATH B
COOTBETCTBHUH C MPEJIJIOKEHHBIM aJITOPUTMOM;

CIOCOOHOCTH TUIAHUPOBATH U OCYIIECTBISATH JAESATENbHOCTD, HAIIPABICHHYIO Ha PEIICHUE
3aJ1a4 UCCIIEIOBATENLCKOIO XapakTepa.

Kommynukamuenwvie YY/I:

pa3BUTHE CIIOCOOHOCTU OCYIIECTBIISITH JIEJTOBYI0 KOMMYHHKAITUIO KaK CO CBEPCTHUKAMU, TaK
U CO B3poCiHbMH (Kak BHYTpH OOpa30oBaTENbHON OpraHM3allid, TaKk M 3a ee MpeesiaMu),
nmoAOMpaTh TAapTHEPOB YISl  JIEJIOBOM KOMMYHHKAIIMM HUCXONd U3  COOOpakKeHHWI
pEe3yJIbTAaTUBHOCTH B3aUMOJEHCTBUS, & HE IUYHBIX CUMIIATH;

MIPU OCYIIECTBICHUU TPYMIIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK U WICHOM KOMaH/IbI
B Pa3HBIX POJIAX (T€HEPATOp UACH, KPUTHK, UCIIOIHUTENb, BEICTYAIOIINA, SKCIIEPT U T.11.);

KOOPJIMHUPOBAHUE U BBIMOJHEHHWE palbOThl B YCJIOBHSX pPEATbHOTO, BHUPTYIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;



Pa3BEPHYTOC, JIOTMYHOEC H TOYHOC H3JIOKCHUC CBOCH TOYKH 3p€HHA C HCIIOJb30BaAHUEM

a/IeKBaTHBIX (YCTHBIX M MMCbMEHHBIX) SI3IKOBBIX CPE/CTB;

pacrio3HaBaHHe KOH(DIUKTOTCHHBIX CHTyallMd M MPEJOTBpAlleHHE KOH(DIUKTOB OO0 HX

aKTUBHOHM (a3pl, BBICTpanBaHUE [EJIOBOM M 00pa3oBaTeNbHON KOMMYHHKAIUU, u30eras
JIMYHOCTHBIX OLICHOYHBIX CYXKJICHUM.

MO)Iy.]'IL «Anreﬁpa H HAYaJIa MATEMATHYECCKOIro aHaJIu3a»

Boinycknuk nayyumeces:

OCO3HaBaTh 3HAUEHUE MAaTEMAaTUUECKOW HAyKu JJIs PELEeHUs 3ajja4, BOZHUKAIOIUX B TEOPUU
U B IIPaKTHKE; IIHUPOTY U B TO K€ BPEMsI OTPAaHMYEHHOCTb IMPHUMEHEHUS MAaTeMaTU4YEeCKUX
METO/I0B K aHAJIN3Y U UCCIIEOBAHUIO IPOLIECCOB U SIBJIEHUI B IPUPOJIE U OOLECTBE;

Ha OCHOBE MaTeMAaTHYECKUX 3aKOHOMEpPHOCTEH B IPHUPOAE XapaKTepU30BaTh KpPacoTy H
COBEPLIEHCTBO OKPY>KAIOILIEr0 MUPA U IIPOU3BEAEHNUN UCKYCCTBA;

OCO3HABaTh 3HAYEHHUE IPAKTUKA M BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe, Ul
(GopMHUpPOBaHUS U Pa3BUTHSI MAaTEMaTHUYECKONW HAyKH; UCTOPUIO Pa3BUTHUS MOHATUS 4YUCIA,
CO3aHMs MAaTEMaTH4ECKOIO aHAJIN3a;

0CO3HABaTh 3HAUYCHHUE UJICH, METOJOB U PE3yJIbTAaTOB aIreOphl 1 MaTEMaTHYECKOTO aHAIH3a
JUIsL TIOCTPOEHUSI MOJEJNIEN peallbHbIX IMPOLIECCOB U CUTYallMil; YHUBEPCAJIbHBIN XapakTep
3aKOHOB JIOTMKM MAaTE€MaTH4YeCKMX DPACCYXIEHUH, MUX NPUMEHHMOCTb BO BCEX O0JIACTSIX
YEI0OBEUYCCKON ACITSIBHOCTH,

IOHUMAaTh pa3iInyue TpeOOBaHWM, NpPeAbABISEMBbIX K J0OKa3aTelbCTBaM B MaTeMaTHKe,
€CTECTBEHHBIX, COLIMAJIbHO—IKOHOMUYECKUX U TYMaHUTAPHBIX HAYKaX, HA IIPAKTHUKE;
pa3BUBaTh IPEACTABICHUE O BEPOSITHOCTHOM XapaKTepe pas3JIMYHbIX IPOLECCOB U
3aKOHOMEPHOCTEHN OKPYIKaIOIEro MUPa;

MCII0JIb30BaTh OCHOBHBIE METOBI I0KA3aTEIbCTBA, IPOBOJUTH JOKA3aTEIbCTBO U BBIIOJIHATh
OIIPOBEPIKEHUE;

IIPUMEHATH OCHOBHBIE METO/IbI PELICHNSI MATEMaTHYECKUX 3a/1a4;

IPUMEHSTh NpPOCTEHIlNE TNPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI [IPH PEIIEHUH MaTEMaTUYECKUX 3a]a4;

10JIb30BATHCS MPUKIIAAHBIMU IPOTPAMMAMHU U IIPOTPAMMAMH CUMBOJIBHBIX BBIYMCIICHUH [
UCCIIEIOBaHMSI MATEMaTHUECKUX O0BEKTOB;

MMETH MPEACTABIECHUE O BKJIA/I€ BBIIAIOIINXCS MAaTEMAaTUKOB B Pa3BUTHE HAYKH;

MOHMMATh POJIb MaTeMaTHKHU B pa3BuTuu Poccuu;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS U
HEPAaBEHCTBA, YPABHEHME, SBIISAIOLIEECS CJIEICTBUEM JPYroro YypaBHEHHS, ypaBHEHUS,
PaBHOCHJIbHBIE HA MHOXKECTBE, paBHOCWIIbHBIE IPe00pa30BaHus ypaBHEHUH;

pelaTh pa3Hble BUIbl YPABHEHHUM U HEPABEHCTB U UX CHCTEM;

OBJIaJIETh OCHOBHBIMHU TUIIAaMH IIOKa3aTENbHBIX, JJIOrapU(PMUUECKUX YPABHEHUN U HEPABEHCTB
Y CTaHJIaPTHBIMU METOJAMHU UX PEIICHUH U MPUMEHATh UX IIPU PEIIeHUH 3ajay;

MOHUMAaTh CMBICII TEOPEM O paBHOCWIBHBIX M HEPaBHOCWIBHBIX MpPeoOpa3oBaHHIX
YPaBHEHUI U YMETb UX J0Ka3bIBATh;

BJIa/IETh METOJJaMU PELICHUS] YpaBHEHUHN, HEPABEHCTB U UX CUCTEM, YMETh BHIOMPAaTh METO/
pelieHuss 1 000CHOBBIBaTh CBOW BHIOOD;

UCIIOJIb30BaTh METOJ MHTEPBAJIOB JJISl PEIIEHUs] HEPAaBEHCTB, B TOM YHCIE JIPOOHO-
palMOHATIBHBIX U BKJIIOYAIONIMX B c€0s1 UPpallMOHAIbHBIE BBIPAXKEHHUS;

pemate anreOpandyeckue ypaBHEHMsS W HEPABEHCTBA M UX CHUCTEMBI C MapameTpamMu
anredpanvdeckuM 1 rpauueckuM MeToJamu;

CBOOOJTHO MCIOJIB30BATH TOXK/IECTBEHHbIE TPE0OPa30BaHuUs IPU PELICHUN YpaBHEHUN U
CHUCTEM YpPaBHEHU;

BJIAJICTh MOHATUSAMH MOKa3aTenbHast (YHKIHS, SKCIIOHEHTA; CTPOUTh UX IpadUKH U yMETh
IPUMEHSATH CBOICTBA MOKa3aTeNbHOM (DYHKIIMM PU PELLIEHUH 3a/1aY;
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BJIQJICTh MOHATHEM JiorapupMuyeckas QyHKIHUS, CTPOUTh €€ TpaduK U yMETh IPUMEHSTH
CBoOMCTBA jorapudMudecKoi PyHKIIMU IPH PEIICHUH 3a7a4;

MIPUMEHSATD TIPH PEIICHUH 3a7a4 TpeoOpa3oBanusi rpa@uKoB (yHKIIHIA;

CTPOUTH TpaUKH ¥ MIPUMEHSITh K PEIICHUIO 33]1a4, B TOM YHCJIE C TTapaMeTPOM;

BJIQJICTh TIOHATUSIMU TIEPBOOOpa3Has (PYHKIIUS, ONIPEICTICHHBIN HHTETPa;

NpPUMEHSTh TeopeMy HproTona—JIeliOHUIIa U ee CIIeICTBUS ISl PEIICHMS 3a/1a4;

BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOUHATOPUKH U YMETh UX MPUMEHSTH MPU PELICHUH
3ajauy;

UMETH MPEACTABICHUE 00 OCHOBAX TECOPHH BEPOSITHOCTEIH;

OTIEPHPOBATH MOHATUSMH: YaCTOTa M BEPOSITHOCTb COOBITHSA, CyMMa M TMPOU3BEICHUE
BEPOSITHOCTEH, BBIYMCIIATH BEPOATHOCTH COOBITUI Ha OCHOBE IOJICUETA YHUCIIa UCXO/I0B;
ONEpPUPOBATH OCHOBHBIMH ONHCATEIBHBIMUA XapaKTEePUCTHKAMU YHCIOBOTO Habopa,
MOHSATHEM T'eHEepaJbHast COBOKYITHOCTh M BEIOOPKOI U3 Hee;

UMEThb TPEACTaBIECHUE O JUCKPETHBIX M HENPEepbIBHBIX CIy4YalHbIX BEJIMYMHAX U
pacrpeiesIeHUsIX, O He3aBUCUMOCTH CITy4aiiHbIX BEJIMYUH;

UMETh MPEACTABIECHUE O MATEMATHUYECKOM OKUAAHUU U JUCIIEPCUU CITyYalHbIX BEJIUYNH;
UMETh MPEACTABIEHUE O COBMECTHBIX PACHPECIICHUSAX CIyYailHbIX BEJINYMH;

MIOHMMATb CYTh 3aKOHA OOJIBIIUX YUCEN U BHIOOPOYHOI'O METO/1A U3MEPEHUS BEPOSTHOCTEN;
UMETh IPEJCTaBIE€HHE O HOPMAJIbHOM paclpelesieHud M I[pUMepax HOpPMallbHO
pacripe/ie/IeHHbIX CIIy4aillHbIX BEIUYHH;

UMETb IPEACTABICHNE O KOPPEISLUU CITy4alHbIX BEIMYHH;

pelaTh pa3Hble 33Jjauu MOBBILIEHHOHN TPYAHOCTH;

aHaJIM3UPOBATh YCIOBUE 33aJauu, BHIOMPATh ONTUMAJIbHBIA METO/1 PELLICHUS 33JauH,
paccmarpuBas pa3jiMuHble METO/IbI;

CTPOUTBH MOJIENb PELICHUS 3aJjauu, IPOBOJUTD J10Ka3aTeIbHbIE PACCYXKACHUS MIPU PEILICHUH
3ajlauy;

pemaths 3ajna4yu, TpeOyromye mnepedopa BapuUaHTOB, MPOBEPKH YCJIOBHH, BbIOOpa
ONTUMAJIBHOTO PE3y/bTaTa;

aHaAJIM3UPOBATh U MHTEPIPETHUPOBATD MOTYUYEHHBIE PELICHHUs B KOHTEKCTE YCIOBUS 3a/1auH,
BBIOMPATh pelIeHUs], He POTUBOPEYAIe KOHTEKCTY;

NEPEBOJUTH MPHU PEIICHUH 3aa4i HH(OPMALIHIO U3 OJTHOM (POPMBI 3arKcu B APYTYIO,
UCIIOJIB3YS PU HEOOXOUMOCTHU CXEMBbI, TaOIHILIbIL, FPpadUKH, TUarpaMMBbl.

Bbmycmmx noayuum 603MONCHOCHIb HAYUUMBCA?

pa3BUTh IIPEACTABICHUE O UYHCIE U YHUCIOBBIX CHUCTEMax OT HaTypaldbHBIX 10
JEHCTBUTEIIBHBIX YHUCEIl; O POJIA BBIYUCIICHUHN B YEJIOBEYECKOMN MTPAKTHUKE;

CBOOOJHO BBIMOJIHATH TOXKJ/IECTBEHHBIE MPEOOpa30BaHUsI JOTapU(PMUUECKUX U CTETEHHBIX
BBIPAKECHMUI;

CBOOOAHO OMNpeAensTh TUIN U BbIOMpaTb METOJ  pEIIeHUs I[OKa3aTeIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUH U HEPABEHCTB, HPPALMOHAIBHBIX YpaBHEHUI U HEPAaBEHCTB,
UX CUCTEM;

CBOOOHO pelIaTh CUCTEMbI TMHEHHBIX YPaBHEHMIA;

peniaTb OCHOBHBIE THUIIBI YPABHEHUH W HEPABEHCTB C ITApaMeTpaMu;

ONepUpPOBATh MOHATHEM NEPBOOOPA3HON (PYHKIIMH JIJIs pEIIeHHUs 3a/ay;

OBJIaJIETh OCHOBHBIMU CBeJleHUsIMU 00 nHTerpane HproTona—JIeiiOHuIa 1 ero mpocTenmx
IIPUMEHEHHUSIX;

YMETbh BBINOJIHATH IPUOIMKEHHBIE BEIYMCIICHUS (METO/IbI PEIICHUs] YpaBHEHU, BBIYUCICHUS
OTIpeIeJIEHHOT0 UHTErpaa);

YMETh NPUMEHATh NPWIOKEHUE MPOU3BOJHON M OIPEAECICHHOIO0 MHTETpana K PEHICHUIO
3a[a4 €CTCCTBO3HAHMS,



UMETb MPE/ICTaBICHUE O CTATUCTUYECKUX TUIIOTE3aX M MPOBEPKE CTATHCTUUECKOI THIIOTE3HI,
O CTaTHCTHKE KPUTEPHUS M €€ YPOBHE 3HAUNMOCTH;

UMETh NPEACTABICHNE O KOJMPOBAHNY, TBOMYHOH 3aITMCH, IBOUYHOM JICPEBE;

BJIAJCTh OCHOBHBIMU IOHATHUSMH  Teopuu rpados (rpad, BepurHa, pedpo, CTerneHb
BEPIINHBI, TyTh B Tpade) U yMETh MPUMEHSATh UX NP PEIICHUH 33a4;

UMETb IPEACTABICHUE O ICPEBbAX U YMETh IPUMEHSATH IIPH PELICHUH 33/1a4;

BJIAJICTh MTOHATHEM CBS3HOCTh U YMETh MPUMEHATh KOMIIOHEHTHI CBSI3HOCTU TPHU PEIICHUH
3ajay;

YMETh OCYIIECTBIISATH MyTH 1O pedpaM, 00X0 16l pedep 1 BepIirH rpada;

UMETb NPECTABICHUE O BEIOOPOYHOM KOI(DDUIIMEHTE KOPPEIISIMH 1 IMHEHHON perpeccuu;
UMETD MPEJICTABICHUE O CTATUCTUYCCKUX THUIOTE3aX M IPOBEPKE CTATUCTUYECKOM TUTIOTE3HI,
0 CTaTUCTHKE KPUTEPHUS U €€ YPOBHE 3HAUNMOCTH;

UMETh NPEICTABICHUE O CBSA3H IMIIMPHUYECKUX M TEOPETUUCCKUX PaCIpPEICIICHUH;

UMETb IPEACTABICHNE O KOJUPOBAHUH, TBOUYHOH 3aIIMCH, IBOUYHOM JICPEBE;

BJIAJICTh MMOHATHEM CBS3HOCTh U YMETh MPUMEHATh KOMIIOHEHTHI CBSI3HOCTHU TPHU PEIICHUH
3ajau.

Hcnonvzoeamsv npuodpemennble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAsmebHOCHU U
HOBCEOHEEHOI IHCUHU ONIA:

JIOKA3aTeIbHBIX PACCYKIIEHUH B CHUTYallUsX MMOBCETHEBHOM JKU3HU, IPHU PEIICHUH 3a/1a4 U3
JIPYTHUX TIPEIMETOB;

COCTABJICHUS M PEUICHUS ypaBHEHHUU, HEPABEHCTB, HX CHCTEM IPH PEIICHUU 3a7ad JPYTHX
y4€OHBIX TIPEIMETOB;

BBITIOJTHEHUSI OLIEHKH MPaBIONOA00HUS Pe3yabTaTOB, MOTYYaeMbIX MPU PEIICHUN Pa3INYHbIX
YpaBHEHUM, HEPABEHCTB U X CUCTEM IIPU PEIICHUU 33/1a4 IPYTUX Y4eOHBIX IMPEIMETOB;
COCTABIJICHUS M PEUICHHUS ypaBHEHHWH M HEPABEHCTB C MapaMeTpaMH MPH PEIICHHH 3a1ad
JIPYTUX YI€OHBIX MPEIMETOB;

UCIOJIb30BaHUSI MPOTPAMMHBIX CPEJICTB IPU PELICHUH OTAEIbHBIX KJIACCOB ypaBHEHUH U
HEPABEHCTB;

3aIMCH, CPAaBHEHHUSI, OKPYTJIEHUS YHCIOBBIX JTAHHBIX PEabHBIX BEJUYMH C UCIOIb30BAHUEM
pa3HbIX CUCTEM U3MEPEHMUS;

ofpeneNieHus 1Mo rpadukaM W UCIOIB30BaHUS MPH PEIICHHs MPUKIIAJHBIX 3a/1a4 CBOWCTB
pEaTTbHBIX MPOLIECCOB U 3aBUCHMOCTEH (HanOOJIbIINEe N HANMEHBIIINE 3HAYCHUS, TPOMEKYTKH
BO3pacTaHMsd U yObIBaHMSA (YHKLHHU, MPOMEXKYTKH 3HAKOIMOCTOSHCTBA, ACUMIITOTHI, TOUKH
neperuoda, nepuoa U T.11.);

onpeneNieHuss Mo rpadukaM NPOCTEHIINX XapaKTEPUCTUK MEPUOANYECKHX MPOIECCOB B
OMO0JIOTHH, SKOHOMUKE, MYy3bIKE, PAJHOCBA3HU U JIp. (aMIUIMTY/1a, IEPUOA U T.I1.);
UHTEPIPETUPOBAHNUS CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKOH CUTYaINH;

pemieHusT TPUKIAJAHBIX 337a4 W3 OHONOTHH, (PHU3WKH, XWUMHH, SKOHOMHUKHA M JPYTUX
NPEMETOB, CBA3aHHBIX C MCCICIOBAHUEM XapaKTEPHCTUK IPOIECCOB; HHTEPIPETHPOBAHNUS
MOJIy4EHHBIX Pe3yJIbTaTOB;

MPAKTUYECKUX pacuyeToB 1o ¢opMylaM, C HCIOJb30BAHMEM IpPU HEOOXOIUMOCTH
CTHPaBOYHBIX MAaTEPHAJIOB, KAIBKYISATOPA, KOMITBIOTEPA;

MOCTPOEHHUS U UCCIIEIOBAaHUS TPOCTEHIINX MaTEMAaTUYECKUX MOJIETIEH;

BBIYUCIICHUSI WJIM OLIEHUBAHUS BEPOSITHOCTH COOBITHI B peaibHON JKU3HU;

BbIOOpa MOJIXOSAIIET0 METOIa MPe/CTaBIeHNUs U 00pabOTKH JaHHBIX;

OTIHCAHMSI M UCCIIEI0OBAHMSI C TOMOIIBIO N3Y4aeMbIX MOHATHH peabHBIX 3aBUCMOCTEH;
UHTEpIpEeTalU Pe3yJIbTaTOB PELICHHUs 3aay C YU€TOM OIrpaHUYEHUH, CBA3aHHBIX C
peasbHBIMH CBOMCTBAMHU pacCMaTPUBAEMBIX MPOLIECCOB U SIBIICHUIA;



pemiCHus reOMCTPHUICCKUX, (bI/IBI/I‘-ICCKI/IX, O9KOHOMHYCCKUX U APYIUX NPHUKIAAHBIX 3a1a4, B
TOM YHUCJIE C UCIIOJIB30BAHUEM IIPpU HGO6XO,I[I/IMOCTI/I CIIPpaBOYHBIX MAaTCPUAJIOB.

Monayab «I'eomeTpusp»

Buvinycknuk nayuumca:

IIOHUMAaTh 3HaYEHUE T€OMETPUH JIJIs peIlieHHs 3a/1a4, BO3HUKAIOIUX B TEOPUU U B IPAKTUKE;
HIMPOTY NPUMEHEHUS T'€OMETPUUYECKUX 3HAHMH K aHaJIM3y M HCCIEJOBAHUIO peaTIbHBIX
NPEMETOB U SIBJICHUN B IPUPOJIE U OOIIECTBE;

IIOHUMaTh 3HAa4Y€HHUE IMPAKTUKUA M BOIPOCOB, BO3HUKAIOUIMX B CaMOW I'€OMETpPHUM, AJISA
(bopMHpOBaHUS U Pa3BUTHSI FEOMETPUH KaK MaTeMaTUYECKON HAYKH;

UMETb MPEJICTABICHUS O BO3MOXXHOCTH T'€OMETPUHM JJsl ONHCAHUS CBOWCTB pPEAIbHBIX
NPEIMETOB U UX B3aMMHOTO PACIIOJIOKEHHS,

0CO3HaBaTh POJIb AKCHOMAaTHUKU B T€OMETPUH; BO3MOXKHOCTh IOCTPOEHUS F€OMETPUUYECKUX
TEOpHi Ha aKCMOMAaTUYEeCKON OCHOBE; 3HAUEHNE aKCUOMATUKH Ul APYrHX o0sacTei 3HaHUs
U JUTSI IPAKTHKH;

pasnnyate TpeOOBaHUS, NpEeAbABIsEMble K J0Ka3aTesJbCTBAaM B TIE€OMETpHUHM, anredpe,
€CTEeCTBEHHBIX, COIUAIbHO—IKOHOMUYECKHIX ¥ TYMaHUTAPHBIX HAyKaX, Ha PAKTUKE;
BJIaJI€Th T€OMETPUYECKUMU MMOHATUSIMH IPU PEIICHUH 33124 U POBEICHUM MaTeMaTHYECKUX
pPacCyXIECHUN;

CaMOCTOSITENIbHO  ()OPMYJIMPOBATH OMpPEIENICHUS] TeOMETPUYECKUX (Uryp, BBIIBUTATH
THIOTE3BI O HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUYECKUX (HUTYyp U OOOCHOBBIBATH WU
oIpoBepraTh UX, 00001aTh WIM KOHKPETU3UPOBATh PE3yJIbTaThl HA HOBBIX Kiaccax (Guryp,
IIPOBOJUTH B HECTIOKHBIX CIIydasx KiacCu(pUKanuio Guryp mo pa3IndHbIM OCHOBAHUSIM;
UCCIIeIOBaTh YEPTEXM, BKIIOYAass KOMOMHAUUU (GUryp, M3BJIEKATh, MHTEPIPETHPOBATH U
peoOpa3oBbIBaTh HHPOPMALIMIO, IPEACTABICHHYIO Ha YepTexax;

pemaTh 3a1a4i TeOMETPHUECKOTO CO/ICP’KaHMs, B TOM YHCIIE B CUTYaIMIX, KOT[a aITOPHTM
pelIeHusl He CIIEAYEeT SBHO W3 YCIIOBHS, BBIMOJHATH HEOOXOIUMBIE JUISI PEHICHUS 3aJa4u
JIOTIOJTHUTEIIBHBIE TOCTPOEHHUSI, UCCIEI0BaTh BO3MOXHOCTh IPUMEHEHHS TEOpeM U (HopMyI
JUTS pEIIeHNs 3a71ay;

yMeThb (OpPMYJIHPOBATh U JOKA3bIBATh FEOMETPHUUECKUE YTBEPKICHHS;

BJIAJICTh MOHATUSAMH BEKTOPBI U UX KOOPAUHATHI;

YMETh BBITIOJHATH ONEepaly HaJl BEKTOPAMHU;

UCIOJIb30BaTh CKaJIIPHOE MPOU3BEIEHUE BEKTOPOB IIPU PEIICHUH 33/1a4;

NPUMEHSATh YpaBHEHHE TUIOCKOCTH, (hOpMYITy pacCTOSHUS MEXKIY TOUKaMU, ypaBHEHUE
cdepsl IpU pEeLIeHUH 33/1a4;

NPUMEHSTHh BEKTOPHI M METO]] KOOPAMHAT B IPOCTPAHCTBE MPH PEIICHUH 337134,

BJIAJICTh MIOHATHIMHU TeJa BpaleHus (MINHAP, KOHYC, ap U cdepa), UX CEYCHHUS U YMETh
NPUMEHSTH UX MPH PEIICHUH 3a7ay;

BJIAJICTh NOHATUAMH KacaTeJbHbIE MPSIMbIE U TNIOCKOCTH M YMETh MPUMEHATH U3 MpU
pEIIeHUH 3a71ad;

UMETh NPECTABICHUs O BIMCAHHBIX U OMHUCAHHBIX cdepax U yMETb NMPUMEHATh UX NpHU
peLlIeHUH 3aj1ay;

BJIAJIETh MMOHATUSMHU 00bEM, 00bEMBI MHOTOTPAHHHUKOB, TEJI BPAIlEHUS] H IPUMEHSTH UX MIPH
pEIIeHUH 3a71ad;

UMETH TpeJICTaBIICHHE O Pa3BepTKe LMJINHAPA U KOHYCA, TIIOMAAN MOBEPXHOCTH LIMIMHPA
U KOHYyCa, YMETh IPUMEHSTh UX MPH PELICHUH 3a7ay;

UMETb NPECTaBJICHUE O IJIOMIau chepsl U yMETh MPUMEHSTH €T0 IPU PEIICHUH 33/1a4;
YMETh pelIaTh 331a4i Ha KOMOMHAIIMM MHOTOTPAHHUKOB U T€J BPAILLCHHS;

UMETb MpeCTaBIeHUE O OJOOMH B MPOCTPAHCTBE U YMETh peIllaTh 3aJa4uld Ha OTHOIICHUE
00BEMOB U IUIOMIAJIeH MOBEPXHOCTEN MOJOO0HBIX (DUTYD.
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MPUMEHSTH IPU PEIIeHUH 3a7a4 GOpMYITy pacCTOSIHUS OT TOUKH JI0 IIJIOCKOCTH;

BJIQJICTh Pa3HBIMH COcO0aMU 3a/laHusl YPaBHEHHUS MPSMON M yMETh MPUMEHSTh HX IPH
pELICHUH 3a]1a4;

HaXOJHUTh PACCTOSHUE MEXIY CKPEIIMBAIOIIMMUCA NPSIMBIMHU, 3a/JlaHHBIMH B CHUCTEME
KOOp/IHAT;

NPUMEHATh MPU PEHICHUU 3a7Ja4 W J0Ka3aTeIbCTBE TEOPEM BEKTOPHBIM METOJ U METO]
KOOpJIMHAT;

MMETh MPEJCTaBICHUE O JIBIXKCHUSIX B IPOCTPAHCTBE: MapajlieIbHOM IEPEHOCe, CHMMETPUU
OTHOCHUTEJIBHO IIJIOCKOCTH, IEHTPAJbHOM CHUMMETPUM, TOBOPOTE OTHOCUTEIBHO MPSIMOM,
BUHTOBOW CUMMETPUHU, YMETh IPUMEHITh UX IPU PELICHUH 3a/1a4;

UMETh TIPEJICTABICHUS O IPe0Opa30BaHUU TI0I00US, TOMOTETHH U YMETh MPUMEHSThH UX MPHU
pELICHUH 3a]1a4;

UMETh NMPEACTABICHUE O HWIMHIPUUECKUX U KOHUUECKUX CEUCHUSX;

UMETh TpEeJCTaBICHHE O Kacarommxcs chepax U KOMOMHAIMM TeN BpAlEHUS U yMETh
MPUMEHSTh UX MPU PELICHUH 3a/1a4;

HAXOJUTh 00BEM MapalIesIeIuIIe ia U TETPadipa, 3aJaHHBIX KOOPINHATAMH CBOUX BEPIIIVH,
UMETh TpeAcCTaBlieHne o0 akcuomMax oObeMa, TPUMEHATh (HOPMYNBI  00BEMOB
MPSIMOYTOJIBHOTO MapajlieNIenuIle/1a, MPU3Mbl U TUPAMHUJIBI, TETPAdApa IPHU PEIICHUU 33714,
MPUMEHSATH TEOPEMBbI 00 OTHOIIEHUSAX 00BEMOB IIPH PEIICHUU 3a7a4;

MPUMEHSTh HHTETPAJ JIsl BEIYUCICHUS 00HEMOB M MTOBEPXHOCTEH Tel BpallleHus,
BBIUMCJICHHUSI ITOMAAN cheprudeckoro mnosica u 00bemMa mapoBoro clos;

YMETb MIPUMEHSTHh POPMYIIbl 00BEMOB MIPH PEILICHUH 3a/1a4;

YMETh pelIaTh 3a/1a4u Ha INIOCKOCTH METOJIaMH CTEPEOMETPHUH.

Hcnonvzosamv npuoopemeHnHble 3HAHUA U YMEHUA 6 HPAKMUYECKOU OeAmeabHOCU U
NOBCEOHEBHON HCUZHU ON1A:

OINMCAHUS PEATBHBIX CUTYAlLNi Ha SI3bIKE T€OMETPUH;

pelIeHUs] TNPAaKTHUYECKUX 3a/ad, CBA3aHHBIX C HAXO0XKIEHUEM TIE€OMETPUYECKHX BEIMYUH
(Mcnomb3ysl MPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUYECKUE CPEJICTBA);

MOCTPOCHUH T€OMETPUYECKUMHU HMHCTPYMEHTaMU  (JIMHEHKa, YrOJbHUK, IUPKYIb,
TPaHCIIOPTHP);

COCTaBJIEHHS C UCTIOJIb30BAaHHEM CBOMCTB F€OMETPHUECKUX (PUTYyp MaTeMaTUYECKHX MOJeneil
JUIsL pelIeHUs 3ajad IPaKkTUYEeCKOro XapakTepa M 3aJad M3 CMEXHBIX JIUCLUIUIMH,
MCCJIEIOBaHMSI TIOTYYEHHBIX MO/IeNIel U UHTEPIPETalli pe3ybTara.

TeMaTnuyeckoe NIAaHMPOBAHUE
11 knacc
Mopnyab «Aaredpa u Ha4ajIa MATEMaTHYECKOI0 aHAJIN32»

o
=]
= S a 5
= S o JIeKTpoHHbIEe (U poBbIe
5 HanmeHoBaHMe pa3/ie/ioB U TeM ] P (undpp )
Z = §| oOpasoBaTejbHbIE PECYPCHI
S
=
IHokazamenvnan u nozapugpmuueckan ynkyuu 284
1 | Crenens ¢ IpOU3BOIBHBIM IEHCTBUTEIHHBIM 3 https ://www.yaklass.ru/p
MOKa3aTeJeM.
[Toka3zarenbHas QyHKIUSA https://oge.sdamagia.ru/
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http://www.yaklass.ru/p
https://oge.sdamgia.ru/

=
&
= § £| Daexrponnbie (undposbie)
S HaumeHoBaHue pa3/ie/ioB U TeM ] P P
P = S| obpasoBare/ibHBIE PECYPCHI
=]
=
2 | Iloka3aTenpHbIC ypaBHEHUS 3
https://mathlesson.ru/
3 | [loka3aTenpHbIC HEPABEHCTBA 3
KonrponbHas pabora Ne 1 1 | https://www.time4math.ru/
4 | Jlorapugm u ero cBoiicTsa 4
5 | Jlorapudpmuueckas GpyHKIus 1 €€ cBOICTBA 4
6 | Jlorapubmuyeckue ypaBHEeHUs 3
7 | Jlorapupmudeckue HepaBeHCTBA 3
8 | [Ipou3BoHBIC TOKA3ATEILHON U 3
norapumuueckon GyHKITHI
Kontponbhas pabota Ne 2 1
Humezpan u ezo npumenenue 11y
9 | IlepBooOpa3zHas 2
https ://www.yaklass.ru/p
10 | [IpaBwira HAXOXKICHUS IEPBOOOPAZHON 3
11 | Inomaas KPUBOIMHEHHOM Tpareluu. 4 hitps://oge.sdamgia.ru/
OnpeneaCHHEIl HHTCrpan https://mathlesson.ru/
12 | Beruncienue 00bEMOB T 1
https://www.time4math.ru/
KonrtpomnsHas pabora Ne 3 1
Inemenmul komounamopuxu. bunom Hoeromona 12y
13 | Metona MaTeMaTU4eCKOW WHIYKIIUN 2 https ://www.yaklass.ru/p
14 | [lepecTaHOBKH, pa3MelIEHUS 3 .
https://oge.sdamgia.ru/
15 | Coueranus (KoMOMHAIIUN) 3
https://mathlesson.ru/
16 | bunom HeroToHa 3
KoutpossHas pabora Ne 4 1 | https://www.time4math.ru/
Inemenmut meopuu eepoamnocmeint 11y
17 | Onepanuu HaJ COOBITHAMU 2 | https ://www.yaklass.ru/p
18 | 3aBucUMBIE U HE3aBUCUMBIE COOBITHS 3 ) .
https://oge.sdamagia.ru/
19 | Cxema bepnymnnu 4
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https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/

=
2
= § £| Daexrponnbie (undposbie)
S HanmMeHoBaHMe pa3/1e/ioB U TeM T 9 P P
P = S| obpasoBare/ibHBIE PECYPCHI
=]
=
20 | CnyyaiiHble BETMYUHBI U UX XapaKTEPUCTHKH 1 | https://mathlesson.ru/
Kontposbhas pabora Ne 5 1| https://www.time4math.ru/
Iloemopenue 404
21 | IloBTOpEeHME U cUCTeMaTH3aNuus y4eOHOTO 39 | https ://www.yaklass.ru/p
MaTepHaia 3a Kypc aireOpbl 1 Hadyaj
MaTeMaTUYECKOr0 aHaIn3a https://oge.sdamagia.ru/
22 | UToroBast KOHTpoOJIbHAs paboTa 1 https://mathlesson.ru/
https://www.time4math.ru/
BCET'O 102 YACA
11 KJIACC
Monayab «I'eomeTpus»
=
=]
= § £| Daexrpounnsie (uu¢posBbie)
5 HanmeHoBaHMe pa3/ie/ioB U TeM oo P mdp
z = §| obpa3soBaresbHbIE PECYPCHI
=]
=z
Koopounamul u éekmopul 6 npocmparncmee 16u
1 | dexapToBbl KOOPAMHATHI TOYKH B IPOCTPAHCTBE 2
2 | BexTopsl B mpoCcTpaHCTBE 2
https ://www.yaklass.ru/p
3 | CroxxeHue U BbIYUTAaHHE BEKTOPOB 2
4 | YMHOXeHHe BEeKTopa Ha yKcio. ['omoreTus. 3 hitps://oge.sdamgia.ru/
5 | CkamsipHO€E MPOU3BECHIE BEKTOPOB 3 | https://mathlesson.ru/
6 | ['eomerpuueckoe MECTO TOUEK MPOCTPAHCTBA. 3 | https://www.time4dmath.ru/
YpaBHEHHE MIOCKOCTH
KonTponbhas padota Ne 1 1
Tena epawenun 29u
7| Upmannp 3 https ://www.yaklass.ru/p
8 | KomOuHammm numHapa u pU3Mbl 2
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https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
https://mathlesson.ru/
https://mathlesson.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p

=
= E 2 5
E HaumeHoBaHuUe pa31esioB H TeM s 3 JCKTPOHHbIE (WHPPOBLIC)
P = S| obpasoBare/ibHBIE PECYPCHI
=]
=
9 | Konyc 3 | https://oge.sdamgia.ru/
10 | Yeeuennptii xomye 2 | https://mathlesson.ru/
11 | KomOuHamuu KoHyca 1 NupamMuabl 3 .
https://www.time4math.ru/
KonTtponsHas padora Ne 2 1
12 | Cdepa u map. YpaBuenue chepsl. 2
13 | B3aumnoe pacrnoyioxkeHue chepsl U IMIOCKOCTH 3
14 | MHororpaHHUKHU BIUCAHHBIE B chepy 3
15 | MHororpaHHHUKH OIMCAHHBIE OKOJIO chepbl 3
16 | KomOuHarmu numuHIpa u cepsl, KOHyca | 3
cdepsl.
KonTponbnas padorta Ne 3 1
Oovem men. ITnowaow cghepoi. 174
17 | O6bem Tena. DopmMyIbl 1715 BBIYUCIEHUS 00beMa 3
MPU3MBL.
https ://www.yaklass.ru/p
18 | ®opMyitsl TSl BEIYUCIICHUS 00EMOB MTUPAMUIBI U 5
YCEUECHHOM IMUPaMHUJIBI https://oge.sdamgia.ru/
Kontpobras padora Ne 4 1| hitps://mathlesson.ru/
19 | O6Bemsl Ten BpanieHus 5) .
https://www.time4math.ru/
20 | Thmomans chepsr 2
Kontponbnas padorta Ne 5 1
Iloemopenue 6u
21 | IloBTOpeHHe U cucTeMaTu3aus y4eOHOTO 5 | https ://lwww.yaklass.ru/p
MaTepuaia
https://oge.sdamagia.ru/
22 | UToroBast KOHTpOJIbHAs paboTa 1
https://mathlesson.ru/
https://www.time4math.ru/
BCEI'O 68 YACOB
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https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
http://www.yaklass.ru/p
https://oge.sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
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