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PACCMOTPEHO

[TLK obmreoOpa3oBaTenbHBIX

JTUCIUILIAH

ITpoToxom Ne 1

« 31 » aBrycra 2021 r.
/Tuxonosa E.B. /

[Tporpamma yuebHoU mucturuimabl [1J.01 «Marematuka» pa3paboTraHa B COOTBETCTBUHU C
TpeOOBaHUSAMMU:

[TpumepHoOil Tporpammbl 00II€00pa3oBaTeNbHON y4eOHOM AucUUIIMHBL «MaTtematuka» Ui
npodeccuoHaNbHBIX ~ 00pa3oBaTeNbHBIX  opraHusauuil.  PexomenmoBano — denepaibHbIM
rOCyJTapCTBEHHBIM aBTOHOMHBIM yupexaeHneM «DenepanbHblii HHCTUTYT pa3BUTHS 00pa30BaHUs»
(®rAy «®HUPO») B KadecTBe MNPUMEPHOM MpOrpaMMbl Ul pealu3alud  OCHOBHOM
npodeccrnoHaabHOM o0pa3oBatenbHOM nporpammsel CIIO Ha 6a3e ocHOBHOro 001ero oOpa3oBaHus
C TONlyueHHeM cpenHero obmero oOpa3oBanus (mpotokon Ne3 ot 21 wurons 2015r.),
peructpanronHubiii Homep pereHs3un 377 ot 23 utons 20151, O®I'AY «DUPOy.
@denepanbHOTO TOCYIAPCTBEHHOTO 00pPa30BaTENBHOIO CTAaHIApTa CPETHEr0 MPOoecCHOHATHLHOTO
oOpazoBanus no creuuanbHocTH: 23.02.07 Texnudeckoe 0OCTy>KMBaHWE U PEMOHT JABUTaTENCH,
CUCTEM U arperaTtoB aBTOMOOMIeH, yTBepkaeHHoro [Iprkazom MunuctepcTBa 00pa3oBaHus U HAYKU
P® Ne 1568 ot «09» nekabps 2016r., (perucrpanrionnsiii Ne 44946 ot «26» nexadps 2016 r.)
®enepanbHoro 3akoHa ot 31 uronst 2020 r. Ne304-®3 «O BHecenuu n3meHeHuil B denepanbHbIN
3akoH «O0 obpazoBanuu B Poccuiickoit denepannn» mo BOIpocaMm BOCIUTAHUS 00yYarOLINXCS;
VYyebHoro miuana no crnenuanbHocTH 23.02.07 TexHuueckoe 0O0CayKMBaHUE U PEMOHT JIBUTaTelen

CHCTEM M arperatoB aBToMmoouseit, yreepsxaeHHoro «01» nrong 2021 r. npuxa3z Ne 168-ox1.

Opranuzanus-pazpadoruuk: [ BIIOY MO «31eKTpocTanbCKuii KO

Pazpaborunk: UBakuna Enena MiBanoBHa



COJAEP)KAHUE

. OBIIASL XAPAKTEPUCTHUKA PABOYEN NPOI'PAMMBI
YYEBHOU JUCIATLTAHBI

. CTPYKTYPA | COJEP)KAHUE YYEBHOM
TACIATITAHBI

. YCJOBUS PEAJIM3AIIMYA YUYEBHOM JUCIUILIUHBI

. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSI
YYEBHOM JUCLHUATIINHBI

12

20

22



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYUEBHOU
JAUCHUIIVINHBI 111.01 MaTtemaTuka
1.1. ObaacTb npuMeHeHus1 padoyel NPporpaMmbl

Pabouas mnporpamma oOmieoOpa3oBarenbHOM yuyeOHOW JUCUMILIUHBI «MareMaTuka»
npegHasHaueHa Uil U3y4YeHUsI MaTeMaTUKH IIPU pealin3aliui 00pa3oBaTeIbHON MPOrpaMMbl CPETHETO
oOmiero o0pazoBaHusi B TpeJesiax OCBOCHHS OCHOBHOM MpodecCHOHaIbHOW 00pa3oBaTeNbHOM
nporpammsl CITO (manee — OITOIT CITIO) Ha 6a3ze ocHOBHOTO 00111eT0 00pa30BaHus MPU MOATOTOBKE
CHEIHAMCTOB CPEIHEr0 3BEHA.

B pabGouyro mporpammy o00mIeoOpa3oBaTeNbHON Y4EOHOH MUCHUIUIMHBI — BKJIIOYCHO
coJiep>kaHue, HampaBlIeHHOE Ha (POPMHUPOBAHHE Yy CTYACHTOB KOMIETEHIIMH, HEOOXOIUMBIX IS
kauectBeHHOro ocBoeHus: OIIOII CIIO — nporpaMMbl NOATOTOBKH CHELMAIUCTOB CPEJHETO 3BEHA
(ITIICC3) na 6a3e ocCHOBHOTO 001IeT0 00Pa30BaHUs C MTOJYUYECHUEM CPEIHETO 00IIero oOpa3oBaHMs.

1.2. Mecro y4eOHOH JUCHUIUIMHBI B  CTPYKTYpe OCHOBHOW mnpodeccCHOHAIbHOM
0o0pa3oBaTeIbHOM MPOrpaMMbI:

YueOnas nucuuruimHa [I1J[.01 Marematuka Bxoautr oOs3arenpHyto uwacte OIIOIT
obmeoopazoBarenpHbIX auciuiuiH GI'OC cpeanero odmero oopazoBaHusl.

B yuebnom mmane OIIOIT CIIO (IHICC3) wmecto o006meobpazoBaTenbHON y4eOHOM
muctmuinael  [1J[.01 Marematnka — B cocrtaBe 0OOIICOOpa30BaTEIbHBIX YYEOHBIX TUCIUILINH,
(dbopMupyeMbIX U3 00s13aTeNbHBIX TpeaMeTHbIX obnacTeit @I'OC cpennero odmiero oopazoBanus. s
cnenuanpHocty CIIO: 23.02.07 «TexHuueckoe oOCIyXKMBAaHUE M PEMOHT JBUIATEIEH CHUCTEM U
arperatoB aBTOMOOWIIEH» U3 MepedHs Npodeccuii U crennaIbHOCTeN cpeqHero npoheccuoHaIbsHOro
00pa3oBaHMs BEIOpaH TEXHOJIOTHYECKUN TPOQIITH MPodecCHoHATBHOT0 00pa3oBaHusl.

1.3. Hean wu 3anayd y4eOHO TUCHUIUIMHBI — TPeOOBaHUSI K Pe3yJbTaTaM OCBOEHHS
AUCHUILINHBI:

Conepxkanne  pabouedd  mporpamMMbl  0OIIeoOpa3oBaTeNbHOM  y4eOHOW  AUCITUTUTHHBI
«MareMaTuka» HalpaBJiICHO Ha IOCTHKEHUE CIEAYIONMINX 1eJIe:

o obecrieyeHre cOPMHUPOBAHHOCTH MPEACTABIECHUIN O COLIMATIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (aKTOpax CTAHOBJICHUS MaTeMaTHKH;

o obecrieyeHrne c(HOPMUPOBAHHOCTU JIOTHYECKOTO, aJTOPUTMHUYECKOTO U MAaTEeMaTH4YEeCKOTO
MBIIJICHNUS;

o oOecnieueHre cpOPMUPOBAHHOCTH YMEHHUI MPUMEHSTH MOJYYEHHbIE 3HAHUSI [IPH PELICHUH
pa3IMYHBIX 3a/1a4;

o obecrieyeHne  c(HOPMUPOBAHHOCTH  NPEACTABICHUH O MaTeMaTHKe KaK  4acTH

0011e4eI0BEYECKOM KyJIbTYphl, yHUBEPCATbHOM SI3bIKE HAYKH, MIO3BOJISIONIEM OMUCHIBAThH
U M3y4aThb peajbHbIe MPOLIECCHI U SBICHUS.
B pesynbrare ocBoeHus oO0mieoOpa3oBaTeabHON y4eOHOW JUCHUIUIMHBI «MareMaTnukay
00yyaromuiics T0JKEeH JOCTUYb CIEeIYIOIUX pe3y/JbTaTOB:
v JIUYHOCHBIX:
e CcpOpMUPOBAHHOCTh MPEICTABICHUN O MaTeMaTUKe KaK yHUBEPCaIbHOM S3bIKE HAyKH, CPEJICTBE
MOJICIIMPOBAHUS SIBIICHUH U MPOLIECCOB, UIEAX U METO/IaX MAaTEMATUKH;
® [IOHMMAaHHE 3HAYMMOCTU MaTeMaTUKHU Ul HAyYHO-TEXHUYECKOTO Imporpecca, ChOpMHUPOBAHHOCTh
OTHOIICHHS K MaTeMaTHKe KaK K YacTH OOIIEeYelIOBEYECKOW KyJbTypbl 4epe3 3HaKOMCTBO C
UCTOpHEN pa3BUTHUS MaTEMaTHKH, YBOJIIOIMEH MaTeMaTHUECKUX UACH;
® pa3BUTHE JIOTMYECKOI'O MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOpPAXEHUs, aIrOPUTMHUYECKON
KyJbTYpPbl, KpHTUHYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOX0IMMOM 715 OyayIiei npodeccuoHanbHON
JesITeIbHOCTH, JJIS IPOJOKEHUS] 00pa30BaHUs M caMO0Opa30BaHuUS;



OBJIaJICHIEC MaTEeMAaTHYECKIUMH 3HAHUSMHA U YMEHUSMHU, HEOOXOJAUMBIMH B MTOBCEIHEBHON JKU3HH,
JUISE OCBOGHUSI CMEKHBIX €CT€CTBEHHO-HAYYHBIX JUCIHILIMH U AUCHUILIMH MPOo(hecCHOHATEHOTO
LUK, I TOJIyYeHHsS 00pa30BaHUs B 00JIACTIX, HE TPEOYIOIMUX YIITyOJICHHOM MaTeMaTHYECKON
IIOJITOTOBKH;
TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOpa30BaHUIO, HA IPOTSHKCHUH BCEH
JKU3HHM; CO3HATEJIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHIO YCICITHOMN
npodeccnoHaTEHOM U 0OIIECTBEHHOMN JAESITETbHOCTH;
TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIILHOW TBOPUYECKOW U OTBETCTBECHHOM JESITEILHOCTH;
TOTOBHOCTh K KOJUICKTHBHOW padoTe, COTPYIHUYECTBY CO CBEpCTHUKAMU B 00pa3oBaTENbHOM,
0OIIIECTBEHHO TOJIE3HOM, Y4eOHO-UCCIIEI0BATEILCKOM, TPOSKTHOM M IPYTUX BUIAX JEATECILHOCTH;
OTHOIIIEHHE K TPO(PECCHOHAIBHON JIEATEILHOCTH KaK BO3MOXKHOCTH YYacTHs B PEIICHUU JTUYHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAIIMOHATBHBIX MMPOOIIEM;

v MeTanpeIMeTHbIX:
YMEHHUE CaMOCTOATENIbHO ONPENENATh LEIU JAEATCIbHOCTH M COCTAaBIATH IUJIAHBI ACSTEIbHOCTH;
CaMOCTOSITEJIBHO ~ OCYWIECTBIIATb, KOHTPOJUPOBATbH M  KOPPEKTUPOBATh  JEATEIIBHOCTH;
HCIIO0JIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TIOCTHUKEHUSI MOCTABJICHHBIX LIEJIE U peau3aluu
MIJIAHOB JICSITEIIbHOCTH; BHIOUPATh YCIICIIHBIE CTPATETUU B PA3JIUUHBIX CUTYAIIMSIX;
yMEHHE MPOJYKTHUBHO OOIIATHCS U B3aUMOJICHCTBOBAThH B MPOIIECCE COBMECTHOM ACSITEIBHOCTH,
YYHUTHIBATH TIO3HUIIMH JPYTHX YYACTHHKOB JIEATEIHHOCTH, 3PPEKTUBHO pa3pemaTh KOHQIHKTHL;
BJIQJICHUC HABBIKAMU TI03HABATEIILHOM, YIeOHO-HCCIICIOBATEIBCKOW U MTPOSKTHOM JEATEIHbHOCTH,
HaBbIKAaMU pa3pelieHuss mpobiaeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB PELICHUS TPAKTUYECKUX 3a7a4, IPUMEHECHHUIO PA3JIMYHBIX METOJIOB [TO3HAHUS;
TOTOBHOCTB M CITOCOOHOCTH K CAMOCTOSTEIbHON HH(POPMAIIMOHHO-IT03HABATEILHON JICITSILHOCTH,
BKJIIOYass yMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HWHMOpMALMU, KPUTHUYECKH
OIICHUBATh U MHTEPIIPETUPOBATH NH()OPMAIIHIO, TTOTyIaEMY0 U3 PA3INYHBIX UCTOYHHKOB;
BJIAJICHUE SI3bIKOBBIMU CPEJCTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO U3JIaraTh CBOK TOYKY 3PEHHS,
WCIIO0JIb30BaTh aJICKBaTHBIE SA3BIKOBBIE CPECTBA;
BIIa/ICHHE HABBIKAMH TO3HABATEIHHOW pEeIEKCHH KaK OCO3HAaHHWs COBEpIIAeMbIX NEHCTBUI U
MBICTUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAaHMI, IPaHUIl CBOETO 3HAHUS W HE3HAHUS,
HOBBIX [T03HABATENbHBIX 33]1a4 U CPEJCTB ISl UX JOCTHKECHHUS;
[[EIeYCTPEMJICHHOCTh B TOUCKAaX W MPUHSATUU pEIIeHUH, COOOpa3sUTeNbHOCTh W HHTYHIIHS,
Pa3BUTOCTh TMPOCTPAHCTBEHHBIX TMPEACTABICHUH; CHOCOOHOCTh BOCHPUHHMATh KpPacoTy H
TapMOHHUIO MUDA;

v NpeIMeTHBIX:
c(hOPMHUPOBAHHOCTh TPEACTABICHUN O MaTEeMaTHKE KaK YacTU MHUPOBOM KYJIbTYpbl M MECTE
MaTEeMaTHKHd B COBPEMEHHOH NMBHIM3ALMU, CIOCO0aX ONUCAHUS SBICHUI peanbHOr0 MUpa Ha
MaTEMaTHUECKOM SI3BIKE;
chOPMHUPOBAHHOCTb  TMPEJCTABICHUNH O MaTEMaTHYECKUX TMOHATHUSAX KAaK  BaKHEUIIUX
MAaTeMaTUYECKUX MOJIETAX, MO3BOJSIONIMX ONMUCHIBATh U M3y4aTh pa3HbIE MPOLECCHl U SBJICHUS;
IMOHUMaHNE BO3MOXXHOCTU aKCUOMAaTHUYECKOTO IIOCTPOEHUSI MATEMATUYECKUX TEOPHUI;
BJIAJICHUE METOJIaMU J0Ka3aTeIbCTB U AJITOPUTMOB PELICHUS, YMEHUE UX NPUMEHSTh, IPOBOJAUTD
JIOKa3aTeNIbHbIE PACCYKICHHS B XOJ/I€ PEIICHUS 3a/1a4;
BIIQJICHUE CTaHJAPTHBIMH TIPHUEMaMH  PEIICHHWs]  PAMOHAIBHBIX H  UPPAlMOHATBHBIX,
MOKA3aTEeNbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpPABHEHUN U HEPABEHCTB, HX CHCTEM;
HCMOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHCIIE JJISI TOUCKA MYyTH PEUICHUS U
WJUTFOCTPAIMK PELIEHUs YPABHEHUN U HEPABEHCTB;
c(hOpPMHUPOBAHHOCTh MPEICTABICHUI 00 OCHOBHBIX MOHATHUSX MaTEMaTHYECKOTO aHalu3a M HUX
CBOMCTBax, BIJIQJICHUE YMEHHEM XapaKTEepU30BaTh IMOBeJIeHWE (YHKIHMH, HCIOIb30BaHHE
MOJIYYEHHBIX 3HAHUI 1JI OMUCAaHUs U aHAIN3a PealbHbIX 3aBUCUMOCTEH;
BIIa/ICHHE OCHOBHBIMH MOHITHIMHU O IIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPHUECKUX PUTYPAX, UX
OCHOBHBIX CBOMCTBaX;



c(OPMHPOBAHHOCTh YMEHHsI paclio3HaBaTh T€OMETpHUECKUE (DUTYPHI HAa YepTexax, MOJCISIX U B
peaJbHOM MHpe; MPUMEHEHHE H3YyUCHHBIX CBOWCTB TE€OMETpUYEecKHX (uryp u dopmyn st
pelIeHus TEOMETPUYECKUX 3a1a4 U 3a7a4 C IPAKTUYECKUM COJEPIKAHUEM;

C(OPMHUPOBAHHOCTh IMPEACTABICHUN O Mpoueccax M SBICHHUSIX, HMMEIOUIMX BEPOSTHOCTHBIN
XapaKkTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEaJbHOM MHUPE, OCHOBHBIX IOHATHUAX
3JIEMEHTapHON TEOPUH BEPOSATHOCTEN; YMEHUI HAXOOUTh U OLICHUBATh BEPOSTHOCTU HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUYECKUX CHUTYAIMsIX MU OCHOBHBIC XapPaKTEPUCTUKH CITydailHBIX
BEJINYUH;

BJIaJICHUE HABBIKAMU MCIIOJIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH PELICHUU 3a/1a4.

B pesynbTaTe ocBoeHUs yueOHOM TUCIUILTMHBI « MaTeMaTrnkay o0yJaronuics J0KEH 3HATh U

yMeThb:

OIepUpoBaTh Ha 0Aa30BOM YpOBHE MOHATHIAMHM: IIE€JI0€ YHCIIO, JEIUMOCTh YUCEN, OOBIKHOBEHHAS
IpoOb, fecsATUYHAs IpoOb, PALMOHAIBHOE YUCIIO, IPUOJIMKEHHOE 3HAYEHNE YUCIIa, YacTb, 10,
OTHOIIIEHHE, IIPOLICHT, OBBIIIIEHUE U TOHWKEHUE HA 3aJIaHHOE YKUCIIO NMPOLIEHTOB, MacIlTao;
orepupoBaTth Ha 0a30BOM YpOBHE MOHATUSAMH: JiorapudM 4HCIA, TPUTOHOMETpUYECKAs
OKpPY’HOCTb, I'PaJyCHasl Mepa yIJa, BEIU4YMHA YIJIa, 3alaHHOT0 TOYKON Ha TPUTOHOMETPUYECKOU
OKpPYXHOCTH, CHHYC, KOCUHYC, TAHI'€HC U KOTAHI€HC YIJIOB, UMEIOIUX IPOU3BOJIBHYIO BEIHUUHY;
BBITIOJIHATE apU(METUYECKHE ACUCTBUS C IEIBIMHA U PAllHOHATIEHBIMU YHCIIAMHU;

BBITIOJIHATh HECJIOXKHBIE IPE0Opa30BaHUSl UMCIIOBBIX BBIPAXKEHUM, COIEpKAIMX CTEIEHU YUCE,
00 KOPHHU U3 YHCEll, IN0O0 jorapru(Mbl Yncen,

CpaBHMBATh pallOHAJIbHbIE YKCIa MEXKAY COOO0i;

OLICHMBATh M CPABHUBATh C PAL[MOHAJIbHBIMU YMCIAMU 3HAYEHMSI LEJIbIX CTEIEHEN uncen, KOpHen
HaTypaJbHOM CTENEHU U3 YHCE, JIOTapu(PMOB YUCEN B POCTHIX CIydasx;

n300pakaTh TOUKAMHU HA YMCIIOBOM MPSIMOM LIeJIble U pallMOHAIbHbIE YUCIIA;

n300pakaTh TOYKAMH Ha YMCIIOBOW MPSIMOM LieNble CTENEHH YHCel, KOPHU HAaTypaJIbHOM CTENEeHH
U3 YHUCell, JIOrapu(Mbl YUCEI B IPOCTHIX CIIydasix;

BBINIOJIHATh HECJIOXKHBIE MPeoO0pa3oBaHUs LENbIX U JIPOOHO-pAllMOHANIbHBIX OYKBEHHBIX
BBIPAKCHU;

BBIPAXKaTh B IPOCTEUIINX CIIy4asiX U3 paBEHCTBA OJHY IEPEMEHHYIO Yepe3 APYTHUE;

BBIUHCIIATh B MPOCTBIX CIydasX 3HAYEHMs] YMCIOBBIX U OYKBEHHBIX BBIPAXKEHMH, OCYLIECTBIISAA
HE00XO0/IMMBbIE IOJICTAHOBKHU U IPeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKU YToJl, BEIMYMHA KOTOPOTO BEIPAXKEHA B Tpajlycax;

OLICHMBATh 3HAKH CHHYCA, KOCUHYCA, TAHT'€HCA, KOTAHI€HCA KOHKPETHBIX YIJIOB;

pelaTh JMHEWHbBIE YPABHEHUSI U HEPABEHCTBA, KBAIpaTHbIE YPaBHEHMUS;

pemaTh JorapupMUUECcKue ypaBHEHUS U POCTEUIIINE HEPAaBEHCTBA;

pelaTh NoKa3aTelbHbIE YPaBHEHUS U IPOCTENIINE HEPABEHCTBA;

MIPUBOJIUTH HECKOJILKO IPUMEPOB KOPHEH MPOCTENIIIEr0 TPUTOHOMETPHUUECKOTIO YPaBHEHUS;
OlepUpoBaTh Ha 0A30BOM YpPOBHE MOHATHSIMH: 3aBUCHUMOCTh BEJIWYHMH, QYHKIUS, apryMEHT U
3HaYeHue (yHKIMHM, 00JacTb ONpeaesieHus] W MHOXKECTBO 3HAaYeHMH (QyHKIuHM, Tpaduk
3aBUCUMOCTH, TpaduK QYHKINH, HYIH QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, BO3pacTaHHe Ha
YHCIOBOM TNPOMEXKYTKE, yObIBaHHE HA YHCIOBOM IPOMEXYTKE, HauOoJblllee W HauMEHbIIee
3HaYeHUe PYHKIMH Ha YUCIIOBOM IIPOMEXKYTKE, epuoandeckas QyHKINs, IepUo;

ornepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMH: MpsMas W oOpaTHas MPONOPLHUOHAIBHOCTD
JMUHEeWHas, KBajpaTHuHasi, JorapudpMudeckas U MoKa3arenbHas (yHKIUH, TPUTOHOMETPHUECKUE
byHKIHIH;

pacrno3HaBaTh IpaUKH dJIE€MEHTapHbIX (QYHKIMHA: TpsSMONM W OOpaTHOM MPONOPIHOHATIBLHOCTH,
JMHEWHOU, KBaJIpaTUYHOM, JTorapu(pMUIecKoil 1 MoKa3aTeabHON (QyHKIMNA, TPUTOHOMETPUYECKHX
byHKIMH;

COOTHOCUTH TpaduKU 3JIEMEHTapHbIX (QYHKIUN: MpsSAMOMl M OOpaTHON MPONOPLHOHAIBHOCTH,
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JTUHEWHOM, KBAJPATUUYHOH, Jorapu(hMUUECKONU U TTOKa3aTEIbHOU (YHKIIMHA, TPUTOHOMETPUUECKHUX
¢byHkuuit ¢ popmynamu, KOTOPHIMH OHH 33JaHBbI;

HAaXOJUTh 1O TpaduKy MPUOIMIKEHHO 3HAYSHUS (PYHKITUH B 33/IaHHBIX TOYKAX;

oTpeAeNsaTh o rpaduky cBoiicTBa PyHKINH;

CTPOUTH OCKM3 Trpaduka QYHKIHH, YJIOBJIECTBOPSIONICH MpHUBEICHHOMY HaOOpy YCIOBHIA
(mpoMexXyTKHM BO3pacTaHus1/yObIBaHHsI, 3HAUCHHE (PYHKIIUH B 3aJaHHOH TOYKE, TOYKH 3KCTPEMYMOB
U T.J.);

OIepUpOBaTh Ha 0A30BOM YpOBHE MOHATHSAMH: NMPOU3BOAHASA (YHKIUMM B TOUYKE, KacaTellbHas K
rpaduKy QyHKIMH, Tpou3BOHAS (QYHKIIH;

OTIpEIeNIATh 3HAaY€HUE MPOU3BOAHON (DYHKIIMH B TOUKE IO U300paKEHUIO KacaTelbHOM K rpaduky,
MPOBEJICHHOM B ATOM TOUKE;

peliaTh HECNOXHbIE 33Jaud Ha NPUMEHEHHE CBS3M MEXKIY MPOMEXYTKAMH MOHOTOHHOCTU U
TOYKaMH IKCTpeMyMa (QyHKIMH, C OAHON CTOPOHBI, U TPOMEKYTKaAMHU 3HAKOIIOCTOSIHCTBA U HYJISIMU
MIPOM3BOTHOM 3TON (HYHKIIMH - C JPYTOH;

OlepupoBaTh Ha 0a30BOM YPOBHE OCHOBHBIMHU OINMCATEIbHBIMU XapaKTEPUCTUKAMU YHUCIIOBOTO
Habopa: cpeaHee apupMeTHUECKOe, MeIuaHa, HanOoJbIlIee U HauMEHbIlIee 3HAYCHHUS,
OlepupoOBaTh Ha 0a30BOM YpPOBHE IMOHSATHUSIMHU: YAaCTOTAa M BEPOSITHOCTH COOBITHS, CIy4YalHBIH
BBIOOP, OIIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH;

BBIUUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE TI0JICYETA YHCIIa UCXO/I0B.

peraTh HECJIOKHBIE TEKCTOBBIE 33]]a4i Pa3HbIX THIIOB,;

aHAJM3UPOBATH YCIOBHE 3a7auH, IPH HEOOXOAUMOCTH CTPOUTH ISl €€ PEIICHUS] MaTeMaTHYECKYIO
MOJIeJIb;

MOHUMATh M HUCIOJB30BaTh [UIsl PELICHUs 3aJadd WHGOPMAlMIO0, MPEACTABICHHYIO B BHUIE
TEKCTOBOH M CUMBOJIBHOH 3aIHCH, CXeM, TaOJIHII, TuarpamMmm, TpaguKoB, pUCYHKOB;

JeCTBOBATH IO AITOPUTMY, COJEPKALIEMYCS B YCIIOBUH 3a]1a4H;

HCIOJIb30BAaTh JIOTHUECKUE PACCYKICHUS IPU PEIICHUH 3a7a4u;

paboTath ¢ U30BITOYHBIMH YCIOBUSIMH, BBIOMpast U3 BCEil MHPOpMALIUK, TaHHbIE, HEOOXOUMBbIE /TS
peIeH s 3a/1a9H;

OCYIIECTBIISITh HECIOXKHBIA Mepedop BO3MOXKHBIX PEIICHH, BBIOMpAs W3 HUX ONTHMAIBHOE MO
KpUTEpHsIM, CHOPMYIMPOBAHHBIM B YCIOBUHY;

aHAJM3UpPOBaTh M WHTEPIPETUPOBATH IOJyYEHHbIE PEIIEHUS B KOHTEKCTE YCJIOBHUS 3aJauM,
BBIOMPATH PEIICHNUs, HE IPOTHBOPEYAIe KOHTEKCTY;

pelaTh 3a/1a4d Ha pacyeT CTOMMOCTH TIOKYTIOK, YCIIYT, TIO€3/I0K U T.I1.;

pemarh HECJIOXHbIE 3a7add, CBS3aHHBIE C JOJEBBIM Yy4YacTHEM BO BIAJCHHH (PHUPMOH,
MPEINpUATHEM, HEIBUKUMOCTHIO;

pemaTh 3a/1a4d Ha MPOCTHIE MPOIEHTHI (CHCTEMBI CKUIOK, KOMUCCHH) U Ha BBIYHUCIICHUE CIIOKHBIX
MIPOLICHTOB B Pa3IMYHBIX CXeMaX BKJIa/I0B, KPEAUTOB U UIIOTEK;

UCIOJb30BaTh MOHATHE MaclTaba JUIsl HaXOXKJEHHs pacCTOSIHMH M JUIMH Ha KapTax, IUIaHax
MECTHOCTH, TTaHAaX TIOMEIIEHHH, BEIKpOWKaxX, MpH paboTe Ha KOMIIBIOTEPE H T.1II.

orepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSMHU: TOYKA, MpPsMas, IJIOCKOCTh B IPOCTPAHCTBE,
NapajyieIbHOCTh U MEPIEeHINKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH;

pacro3HaBaTb OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIpU3Ma, NHMpaMuia, MOPSIMOYTOJIbHBIN
napajuiesienume, Kyo);

n300pakaTh H3y4aeMbie GUTYPHI OT PYKH U C TPUMEHEHHEM TPOCTHIX YEePTEKHBIX HHCTPYMEHTOB;
nenath (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY,
cOOKy, CHH3Y;

U3BJIEKaTh MHPOPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTYpax, MpPEeACTAaBICHHYIO Ha
yepTekax U pUCyHKax;

IpUMEHATH TeopeMy Iludaropa nmpu BEIUMCIEHUH 3IEMEHTOB CTEPEOMETPUUECKUX (PUTYP;
HaXo/JuTh O0BEMBbI M IUIOLIAAM MOBEPXHOCTEH MPOCTEUIIMX MHOTOIPAaHHHKOB C NPUMEHEHUEM
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bopmyur;

pacro3HaBaTh OCHOBHBIC BUIbI TEJ BpaIeHUs (KOHYC, IHIUHID, cepa u map);

HaxoauThb 00BEMBI U Iomaigun HOBerHOCTefI HpOCTefIIHI/IX MHOTI'OI'paHHUKOB W TCJI BpalllCHUA C

npuMeHeHueM Gopmy;

OIICPUPOBATH HA 0a3oBOM YPOBHEC IMOHATUEM ACKAPTOBBI KOOPAWHATEI B IIPOCTPAHCTBE,
HaXOJUTh KOOPAWHATEI BEPUIUH KY6a H IIPAMOYT'OJIBHOT'O MapaljICICIIMIICaa

OIIMCBIBATh OTACIBHBIC BEIJAOIIHUECA PE3YIIBTAThI, IIOJIYUCHHBIC B XOAC Pa3BUTHUA MAaTEMATUKHN KaK

HaYKH;

3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B CBSA3U C OTEYECTBEHHON U BCEMUPHOMN

HUCTOPUEH;
MMOHUMATh POJIb MAaTEMaTUKH B pa3BuTuu Poccuu.

B pesynbrare ocBoeHUs Y4eOHON AUCIUTIMHBI 00YYarOIIUICs JOIDKEH 001a1aTh

JIUIHOCTHBIMMU pe3yJibTaTaMHu:

JInyHOCTHBIE Pe3yJabTaThI
peanu3anuu NporpaMMbl BOCIIUTAHUS
(Oeckpunmopwt)

Kox JTMYHOCTHBIX
pe3yabTaToB
peaau3zanmuun
NporpamMmsl
BOCIIHTAHUSA

OCOSHaI-OH_II/Iﬁ ce0s I'paXaaHMHOM U 3allIUTHUKOM BEIIMKOM CTpaHbl

JP 1

IIposiBnsromuniA aKTUBHYIO IPAKIAHCKYIO ITO3UIIMIO, IEMOHCTPUPYOIINN
IIPUBEPKEHHOCTh MTPUHILIMIIAM YECTHOCTH, NOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMWYECKH AaKTHBHBIM M YYacTBYIOIIMH B CTYACHYECKOM H
TEPPUTOPUATIBHOM CAMOYIPABICHUH, B TOM YHCIE HA YCIOBHAX
J0OPOBOJIHUECTBA, POTYKTHBHO B3aUMOICHCTBYIOIINI U YYaCTBYIOIINI
B IEATEIbHOCTU OOIIECTBEHHbBIX OpraHU3aIMi

JIP 2

Cobntoaroliiuii ~ HOPMbBI ~ IIPABOIOPAJIKA,  CIEAYIOLIUN  HjeallaM
rpaXkJJaHCKOro ob1ecTBa, odbecrneueHus: 6e30MacHOCTH, MpaB U CBOOOJ
rpakgad  Poccun. JlosulbHBIM K YCTAaHOBKAM M IIPOSBIICHUAM
npefcTaBuTeNIell  CyOKyJbTYp, OTIMYAIOIIMA HUX OT TIpymm ¢
JNECTPYKTUBHBIM W JECBHAHTHBIM TIOBEACHHEM. JleMOHCTpHpYrOmunit
HEMpUATHE M NPeAyNpekKJAIOUNA COIMAIBHO OINACHOE IOBEICHUE
OKPY>KaIOIIHX

JIP 3

[TposBisrOIIMI M JEMOHCTPUPYIOIIUN YBaXKE€HHE K JIIOIIM TpyAa,
OCO3HAIOIIMN ILIEHHOCTh COOCTBEHHOro Tpyna. Crpemsmuiics K
(GopMHpOBaHHIO B CETEBOM cpele JMYHOCTHO U NMPO(ecCHOHATBHOTO
KOHCTPYKTHUBHOT'O «LIH(POBOIoO ciieay

JIP 4

JleMOHCTpUpyIOIMI  NPUBEPKEHHOCTh K  POJHOM  KYJBTYpE,
UCTOPUYECKON MaMsITH Ha OCHOBE JIIOOBH K PonuHe, pogHOMy Hapoy,
MaJion poIuHe, MPUHATHIO TPAIUITIOHHBIX LIEHHOCTEMN
MHOT'OHAIIMOHAJIBLHOT0 Hapoja Poccun

JIP S

HpOfIBJ’IS[IOHH/II\/’I YBaAXXCHHUC K JIIOJAM CTAPIICTO IMMOKOJICHUA U TOTOBHOCTDH
K Y4aCTHUIO B COHHaHBHOﬁ TIOAZACPIKKE U BOJIOHTCPCKUX ABUIKCHUAX

JIP 6

Oco3Hammi  MPUOPUTETHYID  LEHHOCTh  JIMYHOCTH  YEJIOBEKa;
YBOXKAIOIMUNA COOCTBEHHYI0 M YYXKYH) YHUKAIBbHOCTh B Pa3JIMYHBIX
CUTYalUsX, BO BceX popmax U BUAAX AESITEIbHOCTH.

JIP 7

[IpostBnsroIniA M JTEMOHCTPUPYIOIINNA yBa)XE€HUE K IPEICTABUTEISM
Pa3JIMYHBIX 3THOKYJIBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHAIBHBIX U MHBIX
rpynn. ConpuyacTHBIN K COXpaHEHHIO, IPEYMHOXEHUIO U TPAHCISIUN

JIP 8




KyJIbTYpHBIX  TpPaiMLMi M  LEHHOCTEM  MHOTOHALMOHAIbHOI'O
POCCUICKOI0 TOCY1apCTBa

CoOmoaromuii ¥ MpOMaraHAUPYIOIMIUKA  TpaBWia 3J0pPOBOTO U
Oe3omacHoro oOpas3a JKM3HHM, CIOpTa; Mpenynpexaanimuil am1oo
MIPEOOCBAIOIINI 3aBUCUMOCTH OT QJIKOTOJIs, Tabaka, MCUXOAKTHBHBIX
BEIECTB, a3apTHbIX uUrp U T.J. COXpaHSIOMMUNA ICUXOJOTHYECKYIO
yCTOfI‘IPIBOCTb B CUTYaTUBHO CJIOXHBIX WJIM CTPEMUTCIIbHO MCHATOIINXCA
CUTYalLUsIX

JIP9

3a0oTAmmiics 0 3alIMTe OKPY’KAIoIMIeH cpeabl, COOCTBEHHOH M UyXKOM
0€301acCHOCTH, B TOM YHUCJIe IU(PPOBOH

JIP 10

[TposiBnsromuil yBakeHHE K 3CTETUYECKMM LIEHHOCTSAM, OOJaJaroIluit
OCHOBAMU ICTETUYECKOU KYJIbTYPBI

JIP 11

[IpuHuMaronuii ceMeiHble IEHHOCTH, FOTOBBIM K CO3/IaHUI0 CEMbH U
BOCIIUTAHUIO JIETEH; TEMOHCTPUPYIOIIUN HETPUATHE HACHIUS B CEMbE,
yXoAa OT POJUTENbCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUU CO
CBOMMH JIETbMHU U UX (PUHAHCOBOTO COJICPKAHUS

JIP 12

JINYHOCTHBIE pe3yabTaThbl

«JIEKTPOCTAIbCKUIN KOJLIEIHAD)

peajiu3anu NpPorpaMMbl BociuTaHus, onpeaegenusie ' BIIOY MO

PasBuBaromuii TBOpUYECKHE CIOCOOHOCTH, CHOCOOHBIN KPEaTUBHO
MBICJIUTD.

JIP 19

CrniocoOHbIif B M(poBOY cpe/ie MPOBOIUTH OLIEHKY HH(pOpMaInu, ee
JIOCTOBEPHOCTD, CTPOUTD JIOTUYECKHE YMO3AKITIOUCHHUSI HA OCHOBAHUH
nocTynaronei nHhopMaluu.

JIP 20

ConpuuacTHbIN K COXPaHEHUIO, IPEYMHOKEHUIO U TPAHCIISALIUU
KyJbTYPHBIX TPaJAULUN U LIEHHOCTEW MHOTOHALIMOHAIBHOTIO
POCCHUICKOr0 roCy1apCTBa.

JIP 27

Cobmroaro1uii ¥ MpornaraHIupyOIKi IpaBuiia 310pOBOTO U
6e3omacHOT0 00pasa KU3HH, CIIOPTA; PEIYIPEK AN THO0
MPEO0JIEBAIOIINI 3aBUCUMOCTH OT aJIKOT0JisA, Tabaka, ICUXOAKTHBHBIX
BCIICCTB, aSapTHI)IX Hrp nT.AO.

JIP 29

3aboTAmumiics 0 3alUTe OKpY Karolei cpesibl, COOCTBEHHOM U 1yKOi
0€30I1aCHOCTH, B TOM 4YHUCJIE IIU(PPOBOH.

JIP 30

B pamkax nporpamMmbl yueOHON AUCHUIIIMHBI 00yUYaIOLUMUCS OCBAUBAIOTCSI YMEHUS M 3HAHUSA:

pallOHaJIbHBIMHA YUCIIAMH;
o BBIITOJIHATH HCECIIOKHBIC

MEXIy co0Oi;

Kog JIP YMenus 3HaHUA
JIP 1-12; ®  OIHUCHIBAThH OTJCNBHBIC | ¢  3HATh IIPUMEPHl MATEMAaTUYECKUX
JIP 19, JIP 20, BBINAIOMHNCCA pe3yJIbTaTHhlI, OTKPBITUN U I/I)j aBTOPOB B CBSI3U S
IMOJIYUCHHBIE B XOJAC pPa3BUTHUA OTe4YeCTBEHHOU u BCEMHUPHOU
JIP 27, JIP 29, MAaTeMaTUKU KaK HAYKH; HCTOPHEI;
JIP 30 ¢  BBINOJHATH apU(PMETHICCKHC | o  [oHMMATH pOilb MaTeMaTUKH B
JIeVCTBUSA c LICIBIMHU u passutun Poccnn

L4 ONECprUpOBaTh MOHATHUAMU: ICJIOC

YHCIIO, JeTUMOCTh qucel,
npeoOpa3oBaHUs YHUCITOBBIX
. OOBIKHOBEHHAsI IpoOb,
BBIPQXEHUH, CO/IEpIKAIINX CTEIICHH
JeCATHYHAs Ipo0b,
qucel, TM00 KOPHHU U3 YHCe, JTH00
HOHAJIbH qu
JorapuMbl YHUCEIT; pan 60 allbHOC cIo,
NpUOJIMKCHHOE 3HAYCHHE YKCIia
®  CpaBHHMBATH DPAlMOHAJBHBIC YHCIIA P CHHOC 3HAHUCHHC HCIa,
4acTh, JOJIS, OTHOIIICHHE,




OLICHWBAaTb U  CpaBHUBATh C
paIoHaIbHBIMU qrCIaMu
3HAYEHUS IENIBIX CTENeHell uwucen,
KOpHEl HaTypajJbHOW CTENEHHU U3
gucen, JorapudmoB ducen B
MIPOCTHIX CITy4asix;

BBITIOJTHSATh HECJIOKHbIE
npeoOpa3oBaHMs MENbIX U JPOOHO-
paIMoHaIbHBIX OYKBEHHBIX
BBIPAKEHUI;

BBIPAXXATh B IMPOCTEUILINX CIydasx
13 PABEHCTBA OJHY IEPEMEHHYIO
qepes ApyTue;

BBIUUCIIATE B TIPOCTHIX ClIy4dasax
3HAa4YCHUS YUCIOBBIX U 6yKB€HHBIX

BBIpaKEHU, OCYIIECTBIIASA
HEeOoOXOAUMBbIE  IOACTAHOBKU WU
peoOpa3oBaHus;

n300pakaTh CXEMaTH4eCKH YToJ,
BEJIMYMHA KOTOPOTO BBIPAXKEHA B
rpamycax;

OLICHUBATh 3HAKH CHHYCAa,
KOCHHYyCa, TaHTeHCa, KOTAaHTEHCa
KOHKPETHBIX YTJIOB

peuiaTh JIMHEHHBIE YPaBHEHHS U

HEPABEHCTBA, KBaJlpaTHbIE
YpaBHEHUS, IIpocTenIIne
norapupmMuuecKue YpaBHEHUs
HEPaBEHCTBA,

[IOKA3aTebHbIE  YPAaBHEHUS U

IIPOCTEMNIIINE HEPABEHCTBA
IIPUBOJUTh HECKOJBKO IPUMEPOB
KOpHEH IIPOCTEUILIErO
TPUTOHOMETPUUECKOTO YPAaBHEHUS;
pacro3HaBaTh rpaduku
AJIEMEHTapHbBIX (PYHKIIMIA;
COOTHOCHUTH rpaduxu
JIEMEHTApHbIX (YHKIMHA: TpIMOi
1 00paTHOW MPONOPIMOHATBHOCTH,
JIMHEWHOH, KBaJpPaTUYHOM,
JorapupmMUUecKont U
ITOKa3aTeIbHON byHKIIUH,
TPUTOHOMETPUYECKUX (YHKIUH C
dbopmynamMH,  KOTOPBIMH  OHH
3aJ1aHbl;

OTNpeeNnsaTh 1o rpaduKy CBOWCTBA
GyHKIMU  (HylId, TPOMEXYTKU
3HAKOINIOCTOSIHCTBA,  IPOMEXKYTKHU
MOHOTOHHOCTH, HauOoIblIue U
HaUMEHbIINE 3HAuYeHUs U T.IL.),
CTPOUTH 3CKU3 Tpaduka (GpyHKIUH,
YIOBJIETBOPSAIOIIEH

OIIpeNIeNATh 3HaYeHUE
MIPOM3BOJIHOM (PYHKIIMH B TOUKE IO

IMPOLCHT, IIOBBIIIICHUEC )41
MOHW)KEHUE Ha 3aJlaHHOE YHCIIO0
MPOLIEHTOB, MacCIITa0

OTIepUPOBATH MOHSTUSIMH:
sorapupm qucna,
TPUTOHOMETPHYCCKAS

OKPYXHOCTb, TpaJycHas Mepa
yria, BeJIM4YMHA yrja, 3aJaHHOTO
TOYKOW Ha TPUTOHOMETPUYECKOU
OKPY>KHOCTH, CHHYC, KOCHHYC,
TaHTeHC M KOTAHTEeHC YIJIOB,

MMEIOLINX MIPOU3BOJIBHYIO
BEJINYMHY;
OnepupoBarb MIOHATUSAMH:

3aBUCUMOCTH BEITUYWH, (PyHKIHS,
apryMeHT W 3Ha4eHUe (QYHKIHH,
obactb onpeeaeHus u
MHO)KECTBO 3HAuCHHMH (YHKIUH,
rpaduK 3aBHCUMOCTH, Tpaduk
byHKIUY, HYyIU byHKIUH,
MPOMEXYTKH 3HAKOIIOCTOSIHCTBA,

BO3pacTaHue Ha YHCIOBOM
MPOMEXKYTKe,  yObIBAaHWUE  Ha
YHCJIOBOM MIPOMEKYTKE,
HauOoJiplllee W HaUMEHBIIIEE

3HAa4YCHUC (I)YHKI_II/II/I Ha 4YMCJIOBOM

IPOMEXKYTKE, HepruoInIecKast
GbyHKUHS, TIEPHOS;

- ONepuUpoBaThb  HOHATHIMM:
npsiMast u oOpartHas

IIPONOPLMOHAIIBHOCTD JIMHEHAs,
KBaJIpaTH4Has, Jorapupmuueckas
M TOKa3arenbHas  (YHKIHH,
TPUTOHOMETpPHYECKHE (PYHKLINU;
ONepupoOBaThH MOHSTUSMU:
npou3BoHAs (PYHKIMM B TOUKE,
KacaTenbHast K rpapuKy QyHKIUH,
POU3BOIHAS (DYHKIUH;

OTIepUpPOBATH OCHOBHBIMH
OIHUCaTCIbHBIMH
XapaKTePUCTHUKAMU  YHCIOBOTO
Habopa: cpenHee
apudmernyeckoe, MeJIiaHa,
HanOoJplllee W  HaWMCHBIIEe
3HAYCHHS;

OTIepUpPOBATH MTOHATUSAMU:

4acTOTa U BEPOSITHOCTH COOBITHSI,
CIly4allHBIi  BBIOOpP, ONBITHI C
PaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMH COOBITUSIMU;
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M300paXEHUIO0  KacaTelbHOM K
rpaguKky, TPOBEACHHOW B JTOU
TOYKE;

pemiatb HECJIIOKHBIE 3aJadyd  Ha
npUMEHEHHE CBSI3U MEXTY
MPOMEXKYTKAMH MOHOTOHHOCTH H
TOYKaMHU JKCTpeMyMa (YHKIHH, C
OJIHOM CTOPOHBI, U IIPOMEKYTKAMH
3HAKOMOCTOSIHCTBA U HYJISIMH
POU3BOIHONW 3TOM (QYHKIMH - C
Apyroiu;

BBIYUCIISATH BEPOSITHOCTH COOBITUI
HAa OCHOBE TMOJCYETa  YHUCIA
MCXOJIOB;

W3BJICKATH nH(OPMAIIHIO 0
MIPOCTPAHCTBEHHBIX
TE€OMETPUUYECKUX ¢durypax,
MPEACTABJICHHYIO Ha 4YepTeXax u
PUCYHKaX;

HaxoJUTh OOBEMBl M IUIOIIAU
MOBEPXHOCTEH MPOCTEUIITNX

MHOTOTPaHHHKOB C INPHUMEHEHUEM
dbopMyII; HAXOAWTh OOBEMBI U
IO MOBEpXHOCTEH
MPOCTEUIINX MHOTOTPAHHUKOB H
TeJl BpalleHUs C TMPUMEHEHUEM
opmyur;

HaXOJUTh KOOPAMHATHI BEPIIUH
Ky0Oa " MIPSAMOYTOJIBHOTO
napajuiesenunea

e  OIepUpOBaTh MOHATUSAMHU: TOUKA,
npsimasi, MJIOCKOCTh B
MIPOCTPAHCTBE, MapaJUIETbHOCTD U
NEePHEHANKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH;

®  pacro3HaBaTh OCHOBHBIEC BU/IbI
MHOT'OTPaHHUKOB (ITpU3Ma,
UpaMuia, IPSIMOYTOJIbHBIH
napajuiejaenumnes, kyo);

®  pacno3HaBaTb OCHOBHBIC BUJIBI
TeJN BpalleHus (KOHYC, LMUIUHJP,
cdepa u map);

ONEpUPOBATh TOHATHUEM JIEKAPTOBBI

KOOpPJMHAThI B IPOCTPAHCTBE;
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2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM U CIHUILIMHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

3aHAMUSL)

. O0bem B
Buj yueOHoi1 padoThl
yacax

O0bem o0pa3oBaTe/IbHON HATPY3KH (BCero) 234
Oobs13aTesibHAsI AyIUTOPHAA y4eOHasi HArpy3ka (Bcero) 234
B TOM YHUCJIE:

TEOPETHUYECKUE 3aHATHS 120

MPAKTUYECKUE 3aHATHUS 114
KOHTPOJIbHBIE pabOTHI (3a cuém 6pemeHU, OMEEOeHHO20 HA NPAKMuyecKue J

HpOMe)KyTO‘lHaH arrecranus:

B (hopme sK3ameHa

12



2.2. TemaTnyeckuii IVIaH M cOAePKaHUE Y4eOHOH THCHUILINHBI

Koapl IUHYHOCTHEIX

BrimonHeHne pacyeToB ¢ paguKaliaMu.
Pemienue nppauroHanbHBIX YPaBHEHHH.

pe3yJbTATOB,
HaunmeHoBaHue pasjeiioB u Coaepsxanue y4eOHOro MaTepuaJia u (pOpMbI OPraHU3aL UM AeATEJbHOCTH Kosmnuectso (bopmuposarnuio
TeM odyuyarumuxcs 4acoB KOTOPBIX
crnoco0cTByeT
3JIeMeHT
NPOrpaMMbl
1 2 3
Beenenue Copaepxanune yueOHOr0 MaTepHaJa 2 JIP 1-12; JIP 19, JIP
1 MaremaTrKka B HayKe, TEXHHKE, 9KOHOMUKE, THPOPMAITUOHHBIX TEXHOJIOTHUAX U 5 20, JIP 27
MPAaKTUYECKOH AEATEIbHOCTH.
Paznen 1. Aaredpa u Hayaj1a MaTeMaTH4YeCKOr0 aHAJIN3a
Tema 1.1 PazButne 8
NOHATHSA O YMCIe Coaep:xanue y4eOHOro MaTepuaJia
1 | Ienslie u pallMOHAJIBHBIC YUCTIA.
2 | JlelicTBUTEIIbHBIC YHCIIA 5
3 | KommekcHele ynca JIP 1-12; JIP 19, JIP
4 | ITpubnuKeHHbIC BBIYUCICHUSI 20, JIP 27
5 | Brluucnenue norpemHocTen
IIpakTHYeckue 3aHATHS
JleficTBUS ¢ pallMOHAIbHBIMUA YUCIIAMHU 3
HelicTBus ¢ 1ENCTBUTENBHBIMU YUCIaMU
JleWicTBHsI Ha/i KOMIUIEKCHBIMU YHCIIAMH
Tema 1.2 KopHu, cTenenu u 26
Jorapu¢mbl Copaepxxanue yueOHOr0 MaTepuaJa
1 | KopHu HaTypajgpHOM CTETIEHH M3 YMCIIa U MX CBOWCTBA
2 | Metoapl penieHusi UppallMOHaIbHbIX YPaBHEHUM.
3 | Crenenu ¢ pallMOHAIBHBIMU ITOKA3aTEISIMH, UX CBOICTBA 16
4 | Metojpl penieHust OKa3aTeIbHBIX YPABHEHHIA. JIP 1-12; JIP 19, JIP
5 | Jlorapudm. OcHoBHOE JIorapu(PMHUECKOE TOKICCTBO. 20, JIP 27
6 | IlpaBuia neiicTBuii ¢ jorapudmamu.
7 | Pemenue norapudMuueckux ypaBHEHHI.
IIpakTHYecKue 3aHATHS
Brluucnenve u cpaBHEHUE KOPHEH. 10
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[IpeoOpa3oBaHust BEIpaKEHUH, COIEPKAIIUX CTEIICHH.

Pewienre nmokazarenbHbIX YpaBHEHHUM.

JlorapudMupoBaHue ¥ MOTCHITMPOBAHUE BHIPAKCHHM.

[IpeoOpaszoBanue paOHATBHBIX, HPPANMOHATBHBIX CTETICHHBIX, TOKA3aTeIbHBIX H
sorapu()MIUIECKUX BbIpaKEHUN

[Tpaxktukym «Kopaun. Ctenenn. Jlorapudmeny.

Tema 1.3 OcHoOBBI
TPUTOHOMETPUM

28

Coaep:xanue yueOHOro MaTepuaJia

Pannannas MEpa yrijia. CI/IHyc, KOCHUHYC, TAaHI'CHC M KOTAHI'CHC YK CJId.

Tpuronomerpudeckast OKPyKHOCTh

OcHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA, GOpMYJibl IpuBeaeHus. Cunyc,
KOCHHYC U TaHT'€HC CYMMBI U Pa3HOCTH JIBYX YIJIOB.

Al WO~

CuHyc 1 KOCHHYC JIBOMHOTO yria. @opMyibl IOJTOBUHHOTO yTJa.

[IpeoOpa3oBaHust CyMMBl TPUIOHOMETPUYECKHMX (YHKLIUH B MPOU3BEACHUE U
o0paTHO. BripaskeHne TpUroHoMeTprUeCcKUX (PYHKUUH Yepe3 TAHI€HC MOJIOBUHHOTO
aprymMeHra

ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHCJIa.

|

Tpuronomerpuueckue ypaBaeHusi. CriocoObl HX peLICHUsL.

Tpuronomerpruyeckue HepaBeHCTBA. CITOCOOBI HX PENICHUSI.

17

HpaKanecRne 3AHATUSA

Tpuronomerpruyeckas OKpy>KHOCTh

Hcnonb3oBanue Gpopmy aist mpeoOpa3oBaHus BEIPaKCHHUH.
[IpeoOpa3oBaHre TPUTOHOMETPUIECKHUX BBIPAYKEHHH.

[IpakTukym «IIpeoOpa3oBaHre TPUTOHOMETPHUECKUX BBIPAKESHHI»
Pewenre nmpocredmx TPUrOHOMETPUYECKUX YPABHEHUI.
Pemenne mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB
ITpakTukyMm « TpUrOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBAY

11

JIP 1-12; JIP 19, JIP
20, JIP 27

Tema 1.4 @yHkuuu u
rpagpuxu

18

Copepxanune yueOHOr0 MaTepHaJIa

Dynknyst u ee rpaduk. CoiicTBa QyHKIMU.

[octpoenue rpadhukoB GyHKIMH, 3aJaHHBIX Pa3IMYHBIMH COCO0AMHU

[IpeoOpazoBanust rpadukoB (HapaICIbHBIM  MEPEHOC,  CHKATHUE/PACTKEHHE,
CUMMETPHSI OTHOCHUTENBHO OCeil)

Tpuronomerpuuecke QyHKLIUH.

[IpeoOpa3zoBanue rpagKOB TPUTOHOMETPUUECKUX (HYHKIUHI

O6partnbie pyHkimn. OOpaTHbIE TPUTOHOMETpUYECKUE QYHKIMU U UX TPaQUKH.

NN || W |N—

[Mocrpoenne rpadhukoB 0OpaTHBIX QYHKIHH.

12

14



8 | CrenenHas, mokaszarenbHasi, JorapudmMuieckasi QyHKIHH.
IIpakTH4yeckne 3aHATUA
[Toctpoenue rpadgukoB GpyHKINH, 3a1aHHBIX PA3TUIHBIMA CIIOCOOAMU
[IpeobpazoBanue rpadKOB TPUTOHOMETPUIECKUX (HYHKIUI 6
[MocTpoenne u uccnenoBanue rpaduKoB QyHKIHUH.
[TpakTukyM « PYHKITUH B X TpadQUKN»
Tema 1.5 YpaBHenus u 20
HepaBeHCTBA
Coaep:xaHue y4eOHOro MaTepHaJa
1 PaBHOCHIIBHOCTB ypaBHEHUH, HEPABEHCTB, CUCTEM
OO6uire MeToIbl PeLICHUs] YpaBHEHHN
2 | Yucnossie 1 qpoOHO-palliOHaTIbHBIE HEPABEHCTBA 13
3 | Meroapl pelIcHUsI CUCTEM YPAaBHEHUN
4 | UppannoHanbHble ypaBHEHUS M HEpaBEHCTBA. MeTo bl pelieHus
5 | TpuroHoMeTpruyecKue ypaBHEHUS U HEpABEHCTBA. METO/Ibl pelieHus JIP 1-12; JIP 19, JIP
6 JlorapudMuieckue v oKazaTelbHbIE YpaBHEHHS M HepaBeHCTBA. MeTOIbl pelieHuUs 20, JIP 27
IIpakTHYeckue 3aHATHS
Pemenwne anrebpandecknx ypaBHEHUH
Pewenne HepaBeHCTB
Pewenne cucreM ypaBHeHHN
Pemenue nppaunoHanbHBIX ypaBHEHUH, HEPABEHCTB M UX CUCTEM. 7
Pemmenne TpuroHoMeTpUYECKHUX YPaBHEHUH, HEPABEHCTB U X CHCTEM
Penrenue norapupMudeckux 1 MoKa3aTeNIbHBIX YpaBHEHUH, HEPABEHCTB U X CUCTEM
[Ipaktukym «Penienue ypaBHEeHUH 1 HEPABEHCTBY
Konmponwvuasa paboma 1 cemecmpa
26
Coaep:xanue yueOHOro MaTepuaJa
1 | Onpenenenne npousBoaHoU. IIpon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIMH.
2 | IIpaBusa BbIUMCIICHHSI TPOU3BOAHBIX.
3 | [IpousBoaHble MoKa3aTeIbHOM, JorapuMUIECKON, TPUTOHOMETPUUYECKUX (DYHKIUH.
Tema 1.6 4 | IIpousBoaHas CIOXHON (DYHKIINH. JIP 1-12: JIP 19. JIP
Hauaja matematuyeckoro |5 | YpaBHeHue kacarenbHOU K rpaduky. [IponsBognas B M3MKe U TEXHUKE 12 20 ’ TP 27 ’
aHajau3a 6 HccnenoBanne QyHKIMIA ¢ TOMOIIBI0 TPOU3BOAHOW. (MOHOTOHHOCTH (DYHKIHH. ’
OkcrpemymMsl. Iloctpoenne rpaduka)
7 | Onpeaenenue neproodpasHoit. OCHOBHOE CBOHCTBO NEPBOOOPA3HOM.
8 | [paBuiia HAXOXJIEHHS IEPBOOOPA3HOM.
9 | Heonpenenennslil naTerpan. OCHOBHBIE CBOWCTBA HEOIPEAEICHHOTO HHTErpaa.
10 | Onpenenennslii uaTerpan. @opmyna Herorona-JleitOnuna.
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11

HpI/IMGHCHI/Ie HWHTCIrpaJia K BBIYHMCIICHUIO (1)I/I3I/I‘ICCKI/IX BCJIIMYHMH 1 nnomaz[eﬁ.

IIpakTH4yeckne 3aHATUA

IIpaBuna BeIYKCICHUS IPOU3BOJHBIX

[IpownsBoaHast CI0XKHON (HYHKIIUA

Hccnenoanue GyHKIHMA ¢ TOMOIIBIO TPOU3BOIHOMN
IIpaktuxkym «IIpousBonHasp

[IpaBuna HaxoXAECHUS IEPBOOOPA3HBIX

Brruncnenue nepBooOpa3HbIX 3JIEMEHTAPHBIX (yHKITHIA
OcHOBHBIE CBOMCTBa HEOTIPEACTIEHHOTO HHTETpaa.
[Ipumenenne nHTErpana B (U3UKe U TEOMETPHUH.
[Ipaktukym «IlepBooOpasHasi, HHTETpaID».

14

Paznen 2 I'eomerpust

Tema 2.1
IIpsiMble U IIOCKOCTH B
NPOCTPAHCTBE

20

Copep:kaHue y4eOHOro MmaTepuaa

[InaHuMeTpus U crepeoMeTpus

OCHOBHbI€ NOHSTHSI CTEPEOMETPHH.

[TapanieapHOCTh NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE.

ITapanneabHOCTh JBYX IJIOCKOCTEH.

[lepeHIUKYIIPHOCTH MPSMBIX H IDIOCKOCTEH B IPOCTPAHCTBE

TeopeMa 0 Tpex NepreHIuKyJIspax.

Yron Mexay NpsSMOUW U IIIOCKOCThIO. JIByTpaHHbIN yroJl.

R (RN N | |W|IN|—

[lepneHIMKyISIPHOCTD IBYX IJIOCKOCTEH.

IIpakTHYecKkue 3aHATHS

[TapamienbHOCTH NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
[TapamienbHOCTH JBYX INIOCKOCTEM.

Pemenue 3agad mo teme «IlapamienbHOCTh NPSAMBIX U INIOCKOCTEN»
Teopema o Tpex NeprneHANKyIsIpax.

Pewenne 3ana4 no teme «llepneHauKyISIpHOCTD IPSIMBIX U INIOCKOCTE»
[Ipu3Haky 1 cBOMCTBA MapajuIEIbHBIX U NEPIEHANKYIISIPHBIX IUIOCKOCTEH.
N3o0pakeHne npocTpaHCTBEHHBIX QUTYP.

[TpakTukym «IIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY

12

JIP 1-12; JIP 19, JIP
20, JIP 27

Tema 2.2
KoopanHaTsl 1 BeKTOPHI

Coaep:xaHnue y4eOHOro MaTepuaJia

HpHMOYFOJ'II)HaH (,E[eKapTOBa) CHUCTCMA KOOpAWHAT B IPOCTPAHCTBE.

@opMya pacCTOSIHUSI MEXKY IBYMs TOUKaMHU.
KoopauHaTel cepeimHbl OTPE3Ka.

Hpeo6pa3OBaHHe CUMMCTPHH, MAPAJIJICITIBHOI'O IMIEPEHOCA B ITPOCTPAHCTBE.

JIP 1-12; JIP 19, JIP
20, JIP 27
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4 | Yron Mexay NpsIMOH U IJIOCKOCTBIO, MEKY TNIOCKOCTSMHU.

BekTophl B IpOCTpaHCTRBE.

6 | [leHicTBHA ¢ BEKTOpaMH, 3aJaHHBIMHA KOOPIHHATAMH.

IIpakTH4Yeckue 3aHATHS

dopMysa pacCTOSTHUS MEXKAY ABYMS TOUKaMH.

KoopauHatsl cepequHbl OTpe3Ka.

[IpeoOpazoBanue cHMMETpUH, MAPAIIISIEHOTO IIEPEHOCA B TPOCTPAHCTBE.
JelicTBus HaJ BEKTOpamH.

HcnonpzoBanue KOOpaAuHAT U BEKTOPOB MPH PEIIEHUH MATEMAaTHUYECKUX U
NPUKIAIHBIX 3a]a4.

[IpakTkym «KoopauHaTsl 1 BEKTOPBI»

(V)]

10

Tema 2.3 30

MHOrorpaHHMKHU U Coneprxanue yue0HOr0 MaTepHuaJa 12
KpYyIJble Teaa JIByrpaHHbBIE 1 MHOTOTpaHHBIE YTIHL.

ITpuzma.

ITocTpoeHue cedeHui MPU3MBL.
[Mapamnenenunex. Kyo6.

CruMMeTpHs IpSIMOYTOJIBHOTO MapAIUICTIECIHIIEA.
ITupamuaa. YceyenHas nupamua.

[TocTpoeHue ceueHn NTUpaMubl.

[unusap.

Konyc. YceueHHbll KOHYC.

BrnncaHHBIE M ONIMCaHHBIE MHOTOTPaHHUKH.
HaxoxneHune niomaaei IoBEpXHOCTEN TEN U IIOBEPXHOCTEN BPAILICHHMS. JIP 1-12; JIP 19, JIP
IIpakTHYecKkue 3aHATHA

[TocTpoeHue ceueHuii npusMmal. 20, 1P 27
Pemenue 3agad no teme «lIpnuzmar»

CuMMeTpus IpSIMOYTOJIFHOTO TapaJuIesIenuIea.

Pemenue 3anau no reme «llapamienenunen, kyo»
[TocTpoenue ceuenuil nupamMuIsl

Pemenwne 3anad o teme «llupamuma»

Haxoxaenue mioniaaeil HoBepXHOCTE MHOTOIPaHHUKOB.
[IpakTnkym «MHOTrOrpaHHUKN

Pemenwne 3agad o teme «L{mmmaap»

Pemenue 3anau no teme «KoHyc. YceueHHbIN KOHYC»
Pemenue 3anau no reme «Cdoepa, map»

BrnucanHbIe 1 onMicaHHBIE MHOTOTPaHHUKU.

Pemenue 3aau o teme «Tena 1 HOBEPXHOCTU BPAILICHUS

— = O [0 [|A|N [N ||| —

N | —

18
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[Ipaktnkym «Tena BpameHus»

Tema 2.4
HN3MepeHusi B reomeTpuu

18

Coaep:xaHue y4eOHOro MaTepHaJa

O0beM u ero nu3mepenue. Muarterpanpaas GopmMyiia oobema.

Dopmyiel 00beMa Ky0a, mapajuienenunesa.

dopmysiel 00beMa TPU3MBI

@opmyssl 00beMa MUPAMUIBI, YCEUSHHON MUPAMHUIBL.

@opmypl 00beMa IMIIHHAPA.

®opmybl 00beMa KOHYCa, YCEUEHHOTO KOHYCA.

N N[N | (W[N]~

®opmyibl 00beMa I1apa, IapoBOro0 CErMEHTa, CEKTOpa.

IIpakTHYeckue 3aHATHS

Pemenwne 3amad o teme «O6beM mapamienenumnena, Kyoa
Pemenue 3agau mo reme «O0beM THpaMUAB

Pemenue 3anad o teme «O0bEM IMIIMHAPAY

Pemenwne 3amad mo teme «O0BbeM KOHYCa»

Pemenwne 3amad mo teme «O0BEM 1mIapa U €ro yacTein»
O6BEeMBI MHOTOTPAaHHHUKOB.

OO0beMbI Ten BpaleHus

[IpakTikym «OOBEMBI MHOTOTPAaHHUKOBY

[paktukym «O0beM Guryp»

11

JIP 1-12; JIP 19, JIP
20, JIP 27

Paznes 3 DaeMeHTbl KOMOMHATOPHKH, CTATUCTHKH M TEOPHH BepOSITHOCTEH

Tema 3.1
JJIeMeHTBI KOMONHATOPUKH

10

Coaepxanne yueOHOr0 MaTepHaJIa

OcCHOBHbI€ OHATHS KOMOHMHATOPUKH.

3agaun Ha TOJICYET YMCIIa Pa3MENICHHH, IEPECTAHOBOK, COUCTAHUH.

®opmyna 6unoma HetoToHa. CBo¥icTBa OWHOMHHAIBHBIX KOOQQHUIIMEHTOB.

AW I[(IN|—

Tpeyronpnuk Ilackans.

IIpakTHYecKkue 3aHATHS

Pemenne 3aga4 Ha nepeGOp BapHAHTOB.

Pemienue 3anau Ha ofcyeT ynciia pa3MelleHHH, IepecTaHOBOK, COYeTaHUH
Pemenne KOMOMHATOPHBIX 3aa4.

JIP 1-12; JIP 19, JIP
20, JIP 27

Tema 3.2
JJIeMeHThI TEOPUH
BEPOSITHOCTEH 1
MaTeMaTH4eCKOoi
CTATHCTHKH

12

Coaep:xkaHue yueOHOro MaTepuasa

IIpencraBieHue JaHHBIX

Ilonstue o 3agadax MaTEeMaTH4YSCKOM CTAaTUCTHKH.

Co0ObITHE, BEPOSTHOCTH COOBITHS

AW |—

CrnoxeHne 1 YMHO)KEHHE BEPOSITHOCTEH.

JIP 1-12; JIP 19, JIP
20, JIP 27

18



CrnyuaiiHasi BETUYHHA U €€ paclpe/ieeHueE.

IIpakTH4yeckne 3aHATUA
Tabmumpl, nuarpaMmel, TpaduKu
Pemenue mpakTrueckux 3a/a4 Ha 00pabOTKY YHUCIOBBIX JaHHBIX

Petrenue mpakTudyeckux 3a1au ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOZIOB 7

[Ipaktukym «PenieHue 3a1a4 TeOpUH BEPOSITHOCTEN»

Pemenue 3amay mo Temam 3K3aMeHa

KoHcynpTaims K 3x3aMeHy
BCEI'O 234
JK3aMeH 24
HUTOro 258
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3. YCJOBUS PEAJIN3AIIMU ITIPOTPAMMBI YYEBHOM JACIHUILIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 10

OcBoenue mporpamMMmbl yueOHOH AuCUMIUIMHBI «MaTeMaTHKay TMPEANoyiaraeT HalIu4yhe B
I'BITOY MO «DneKTpocTanbCKU KOJUIESIK, peaTu3yIolIeM 00pa3oBaTelIbHyI0 IPOrpaMMy CpETHETO
obmiero obpazosanus B npeaenax ocsoenust OIOIT CITO nHa 6a3e ocHOBHOTO 00IIero oOpa3oBaHusl,
y4eOHOro KkabuHera, B KOTOPOM MMEETCsl BO3MOXKHOCTh 00ecreduTh CBOOOIHBIN JocTyl B IHTEpHeT
BO BpeMsl y4eOHOTO 3aHATHS U TIEPUO]] BHEYUYEOHOH eATeIbHOCTH 00YYatOLIIXCsl.

[Tomemenne kabuHera ynoBieTBopsieT TpeOoBaHUsAM CaHMTApPHO-3MUAEMUOIOTHYECKUX
npaBui U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO TUIIOBBIM 00OpYJOBaHHEM, B TOM
quciae CHelMaIM3UPOBAHHOM yueOHOM MeOenbro M CpeACcTBaMU OOYyYEHHs, JTOCTATOYHBIMHU JUIS
BBINOJIHEHUS TPEOOBAHUH K YPOBHIO IOJTOTOBKH O0YYarOIINXCAL.

B kabunere umeercs MysbTUMeIUitHOE 000pyNOBaHUE, [TOCPEICTBOM KOTOPOr0 YyYaCTHUKU
00pa3oBaTeNBbHOrO IpoIecca MOTYT MPOCMAaTPUBATh BHU3YAIbHYIO HMH(OpMaIuio, co3gaBarhb
[IPE3EeHTAIMH, BUAEOMATEPUAIIbI, HHBIE TOKYMEHTHI.

B cocraB yueOHO-METOANYECKOTO U MaTEPHATLHO-TEXHUYECKOTO o0ecriedeHnst paboueil mporpaMMel
00111e00pa3oBaTesIbHON yueOHOM qUCHUIUIMHBL «MaTeMaTuKa» BXOJAT:

* MHOTO()YHKIIMOHATBHBIA KOMILIEKC MPETOAaBaTEs;

* HaIrJIAIHbIE TOCOOUS (KOMILJIEKTHI Y4€OHBIX TaOJHII, IJIAKATOB | JIp.);

* HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

*KOMIUIEKT TEXHUYECKOM JOKYMEHTAIUH, B TOM YHCJIE TaCIOPTa Ha CPeJICTBA 00yUEHUs], UHCTPYKIIUU
10 UX UCTOJIH30BAHUIO M TEXHUKE O€30IIaCHOCTH;

* OMOIMOTEUHBIN (OHI.

B Oubnmoreunsiii (oHA BXOAAT ydeOHUKH, ydeOHO-MeTommueckue KoMmruiekTsl (YMK),
o0ecreynBamIMe OCBOCHHE YYeOHOM AMCHUIUIMHBI «MaremMaTuka», PpeKOMEHJOBaHHbIE WIH
JOMYIIEHHbIE JUISI HCIOJNB30BaHUA B TNPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3ALUsX,
peanu3yromux 00pa3oBaTeIbHyI0 IPOrpaMMy CpelHEro o0IIero oopa3oBaHus B Ipeaeaax OCBOCHUS
OITOIT CIIO Ha 6a3e 0CHOBHOI'O 00IIET0 0OPa30BaAHHUS.

bubnuoreunsiii (GoHJ NOMONHEH SHIUKIONEIUSAMH, CIPAaBOYHHUKAMH, HAy4HOM W HaydHO-
MTONYJIAPHOM JINTEPATypOH U T. II.

B npouecce ocBoeHust paboueil mporpamMMel 00111e00pa3oBaTebHOM yueOHOM AUCIUTUIMHBI
«MaTeMaTiKa» CTYACHTHI UIMEIOT BO3MOKHOCTB JIOCTyIA K 3JIEKTPOHHBIM y4eOHBIM MaTepHajiaM o
JUCLUIUIMHE, WMEIOIUMCS B CBOOOJHOM J0CTyne B ceTd VIHTepHEeT (SJIEKTPOHHBIM KHHTraMm,
MPaKTUKyMaMm, TeCTaM H JIp.), CaiiTaM TOCYAapCTBEHHBIX, MyHHIIUTTAIEHBIX OPTAHOB BIIACTH.

C uenbio nosieHus 3QPEKTUBHOCTH 00Pa30BATEIHHOTO MPOIECCa B XOJI€ OCBOCHHS
paboueii mporpammsl 00111€00pa30BaTENIbHON JUCHUIUINHBI «MaTreMaTuKa» NPUMEHSIOTCS
3JIEKTPOHHO- 0OpasoBarenbHbie pecypcsl (DOP), B Buae cereBbix JOP, DOP Ha mokanbHBIX
HOCHTENIAX, OHJIaliH — KypcoB, OYMK u T.11.

3.2. UnpopmannoHHoe obecrnedeHne peajn3alui NpPorpaMmMbl

[lepeuensb pekoMeHyeMbIX yUeOHBIX U3aHuii, UHTEepHET-pecypcoB, JONOTHUTENBHOMN JINTEPATYPHI:
- bammmakoB M.M. Matemaruka: y4eOHHK Ui CTYJl. yupexaeHuil cpel. npod. odpazoBanus. — M.:
N3narenbckuii nenTp «Akagemus», 2020. (256¢.)

- bammmakoB M.M. Matemaruka. COOopHHK 3a7au Mpo(UIbHOM HampaBleHHOCTH: yuel. mocodue /s
CTYH. yupexaeHuil cpen. mpod. obpasoBanus. — M.: M3narenbckuii nentp «Axagemus», 2020.
(208c¢.)

- I'puropreB B.II., CaGypoBa T.H. Maremartuka. Y4eOHUK IJIsi CTYI. YUPEKIECHUU cpea. mpod.
obpazoBanus. — M.: M3natensckuit neHTp «Akanemus», 2020. (368c.)

- I'yce B.A., I'puropreB C.I'., UBonaruna C.B. Marematuka s npodeccuil U crenualbHOCTEH
COLIMAJIEHO-9)KOHOMHUYECKOTO MPOHIIs: YIEOHUK JUISl CTYJ. YUpexkaAeHui cpea. npod. oOpa3oBaHUsL.
— M.: U3narenbsckuii ieHTp «Akanemusi», 2020. (416c.)
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Hnmepnem-pecypcol:
www.fcior.edu.ru (Mudopmanmonnbie, TpEHUPOBOUHBIE U KOHTPOJBHBIE MaTepHalibl). www.school-
collection.edu.ru (Equnas komnexuu uppoBeIX 00pa3oBaTeIbHBIX PECYpPCOB)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

YYEBHOU JUCIATLIAMHBI
Pes3ynomamul 00yuenus Kpumepuu Memoowvt ouenku
OUeHKU
1 2 3

Ymenus:

e  ONHWCHIBaTb OTHEJIBHBIC BBINAIOIIUECS PE3YJbTaThl, | - YMEET JOBECTH | -OLICHKA
IIOJIyYEHHBIE B X0JI€ PAa3BUTHs MATEMATUKU KAK HAYKH; | pEIICHUE 3aJauM | Pe3yJIbTaTOB

e  BBHIIOJHATH apu(MeTHUecKue AEHUCTBUS C LEJIbIMU U | 10 BBIITOJIHCHUS
palOHAIbHBIMU YHCIIAMU; MIPaKTUYECKH MIPAKTHUYECKUX

®  BBINOJHATH HECIOXHBIE NPEOOPA30BaHMs YHUCIOBBIX | IPHEMIIEMOIO pabor;
BBIDOKEHUM, CONEPKAMIMX CTEHEHH YHCEN, JHMOO | pe3ynbTara;
KOPHU M3 4ucell, J100 JorapupMbl YUCEIT; - ymeer | “BBIIOIHCHHC

e  OIICHMBATH U CPABHUBATH C PALIMOHAIBHBIMU YUCIAMH | camocTosTeNbHo | YIPOKHCHHUN,
3HAYCHUSA  LENBIX  CTCNEHCH  YHCel,  KOPHEH | pas6uparhes B | AOMAIIHHX
HaTypaJbHON CTENEHU U3 YHCEN, JOTapU(PMOB YUCEN B | yaremaTnycckom | SAAAHHUM;
IIPOCTBIX CIIydasix; anmapare,

®  BBHINOJHATH HECIOXHBIE NpeoOpa3oBaHUs LEIbIX U [PUMEHSEMOM B
IpOOHO-pallMOHAILHBIX OYKBEHHBIX BBIPKEHUI; nHTEpaTypE, - TECTUPOBAHUE 110

®  BBIP@XaTh B IPOCTCUIINX CITy4asiX U3 PABEHCTBA OHY | pasanHoii co | TEMaM;
IIEPEMEHHYIO Yepe3 JPyTHUe;

®  BBIYUCIIATH B HpOCTLIX};J'Iy‘{a}IX 3HAYEHUS YHUCIIOBBIX U CHeHHaHB.HOCTHO - KOHTpOIIb
OYKBEHHBIX BBIPXEHHU, OCYIIECTBIISS HEOOXOMMBIE CTYACHT BBITIOTHEHHA
MIOJICTAHOBKHU U MpeoOpa3oBaHMUs; MHAUBHAYJIBHBIX

e  M300paXkaTh CXEeMAaTUYECKU YTOJ, BEIMYMHA KOTOPOTO 1 IPYIIIOBBIX
BBIPKEHA B rPajlycax; afaHuu,

e  OLECHMBATh 3HAKM CHHYCA, KOCHHYCAa, TaHIECHCA,
KOTaHT'€HCA KOHKPETHBIX yTJIOB

e pelarb JIMHEHHBIE YPaBHEHWS W  HEPABEHCTBA, -OneHka
KBaJ[paTHbIe ypaBHEHHS; POCTEHIIINE CONCPIKAHUA 1
JorapuMuUecKie ypaBHEHNs HEPABEHCTBA, obopmIeHH
[I0Ka3aTelIbHbIE ypaBHEHHUS u IIpOCTENILINE TNPEe3CHTALNH,
HEPaBCHCTBA pedeparos,

° NPUBOJHUTD HECKOJIBKO IpUMEPOB KOpHEH HAOKJIa0B,
IIPOCTEHNIIETO TPUTOHOMETPUYECKOTO YPAaBHEHUS; COOOILIEHUI;

e  pacno3HaBaTh I'paUKU FNEMEHTAPHBIX (PYHKIINIA;

®  COOTHOCUTh TpadUKHU DJIEMEHTAPHBIX  (DYHKIIHIA: - TEKY Ui
npssMoi M OOpaTHOM  MPONOPLMOHANIBHOCTH, KOHTPOIIb B
JUHEWHOW, KBAaApAaTUUYHOM, JOrapupMHUECKOr U ¢dopme: yCTHOTO
MoKa3aTeabHOM  (YHKUMH, TPUTOHOMETPUYECKHX OIpoca, 3alIUThI

¢byHKui ¢ popmynaamu, KOTOPEIMH OHH 33/1aHBbI;
OnpeAensaTh Mo rpaguky cBoicTBa (GyHKUUHU (HyIH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
MOHOTOHHOCTH,  HauOoOJbIIME U  HaMMEHBIINE
3HAYEHUS U T.I.), CTPOUTH 3CKHU3 rpapuka (yHKIIUH,
YAOBJIETBOPSIOLIEN

OIIpeIeNIATh 3HaU€HUE NMPOU3BOAHON (PYHKIIMH B TOUKE
no  M300paXEHHWI0  KacaTelbHOH K  Tpaduky,
MPOBEJICHHOM B ATOM TOYKE;

peliaTth HECJIOKHbIe 3aJaud Ha MPUMEHEHHE CBS3H
MEXJy TPOMEKYTKAMU MOHOTOHHOCTH M TOYKAMH

MPaKTUYECKUX
3aJIaHuH,
TBOPYECKUX
pabor;

- KOMIUIEKCHAsI
OIIEHKA KauyecTBa
MPEICTaBICHHBIX
OTYETOB 10
MPAaKTUYECKOU U
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KCTpeMyMa (yHKIMH, C OJHOH CTOpPOHBI, U
IPOMEXYTKAaMH  3HAKOIOCTOSIHCTBA W HYJISIMH
MIPOU3BOIHOM ATOHM (PYHKIIUH - C IPYTOii;

BBIUUCIIATE  BEPOSITHOCTH  COOBITMH Ha  OCHOBE
MOJICYeTa YHCIIa UCXOJI0B;

U3BJICKaTh HHGOPMAIMIO O  IMPOCTPAHCTBEHHBIX

TeOMETPUUECKUX  (urypax,
YepTeKax U pUCyHKax;
HaXOJUTh OOBEMBI ¥ IUIOMIAJH IOBEPXHOCTEH
MPOCTEHIINX MHOTOTPAHHUKOB C MPUMEHEHHEM
(hopMyIT; HAXOAUTH OOBEMBI U TUIOIIATU TOBEPXHOCTEH
MPOCTEUIIMX MHOTOIPAaHHHKOB M T BpAIICHUS C
pUMEHEHHEM (HOpMYII.

HAaXOOUTh  KOOPJAMHATHI  BEPIINH
IPSIMOYTOJIBHOTO MapajuIeIenumne1a

MNpEaACTAaBJICHHYIO Ha

Kyba

CaMOCTOSTEILHOU
pabore;

- BBITIOJTHEHUE
MUCEMEHHBIX
pabor;

- BBIIIOJIHCHUEC
MakKETOB
MHOTI'OI'PaHHUKOB
1 TCJI BpalllCHUSA

3HaHus:

3HaTh MpPUMEpPbl MaTeMaTHYECKUX OTKPBITMH M HX
aBTOPOB B CBSI3M C OTEYECTBEHHOW U BCEMHUPHOHN
HUCTOPUEN;

IIOHUMAaTh POJIb MaTEMATUKU B pa3BUTUU Poccuu
OIIEpUPOBATh MHOHATHAMM: LIEJIOE YHUCIO, IEIUMOCTh
yucen, OOBIKHOBEHHas JpoOb, JECSITHYHAS JIPOOb,
panMoHaNbHOE YHWCIO, MNPHOMMKEHHOE 3HAYCHHE
qucia, YacTh, 7107151, OTHOIIEHHUE, IPOLIEHT, TOBBILIIEHUE
U TIOHIKCHWE Ha 3aJaHHOE YHCJIO TPOLEHTOB,
Macirad

ONEpUpPOBaTh  MOHATHAMM:  Jorapupm  Uucia,
TPUTOHOMETPHUECKAsT OKPYKHOCTh, TpaayCHas Mepa
yria, BeJIMYMHA YIJIA, 33JaHHOTO TOYKOW Ha
TPUTOHOMETPHUYECKOW OKPYKHOCTH, CHHYC, KOCHHYC,
TAHT€HC U KOTAHT'€HC YIJIOB, UMEIOIINX POU3BOJIBHYIO
BEJIMYHHY;

OmnepupoBaTh TOHATHAMHU: 3aBUCUMOCTH BEIWYHH,
(GyHKIMSA, apryMeHT W 3HaueHHe (QyHKUUH, 00JIacTbh
OTIpeNIeIeHUs] W MHOXKECTBO 3HAaueHWH (PYHKIINH,
rpaduK 3aBUCUMOCTH, Trpaduk (yHKIMH, HYIU
byHKIMH, MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
BO3pacTaHHE Ha YUCIOBOM MPOMEXYTKE, yObIBaHHE HA
YHCIIOBOM TPOMEXYTKE, HauOoJbIee U HauMEHbIIIee
3HaYeHHe (YHKLIMU Ha YHUCIOBOM HPOMEXKYTKE,
nepuonuveckast GyHKIHs, TIEPHOI,

- ONepUpOBaATh MOHATUSAMHU: TpsiMass W oOpaTHas
NPONOPIMOHAIBHOCTh  JIMHEHHAas,  KBaJpaTU4Hasd,
norapupMHUUecKass W TOKa3aTenbHas  (QyHKIWH,
TPUTOHOMETPUYECKHE (DYHKIIUH;

OIEepUPOBATh TOHATHAMU: MPOU3BOAHAS (YHKLIUU B

TOYKe, KacaTelbHas K  rpapuky  (yHKUHUH,
MPOU3BO/IHAS (PYHKIIUY;

OIIEpUpPOBAThH OCHOBHBIMHU OnucaTelbHBIMU
XapaKTepUCTHUKAMKU YHCJIOBOTO Habopa: cpejnHee
apupmeTHyeckoe,  MeAMaHa,  HauOoJbllee U

HaANMMCHBIICC 3HAYCHU I,

- 3HaeT
OCHOBHBIE
TEOPETUICCKHE
CBEJIEHU,
HEOOXOINMMEIC
JUIE  W3y4YeHUs
oOLIeHAYYHBIX,
CIIEIHAIbHBIX
JUACIUILINH

u

MOCIIEAYIOIIETO
MPHUIIOKEHUS
MaTeMaTUKHU

-pa3paboTka
IIPE3EHTALUN 110
TEeMam;

- BBEINIOJIHEHHE
COOOIIECHMIA,
JIOKJIAJIOB I10
TeMaM

- OLICHKA
pE3yJIbTaTOB
BBITIOJIHCHUS
MPaKTUYECKOU
paboThI;

- BBITIOJTHEHHE
KOHTPOJIBHBIX
pabor;

- BBITIOJIHEHHE
yIpaKHEHUH,
JOMAIIHUX
3aJJaHUH;

- BBIIIOJIHEHUE
rpaduyeckux
pador;
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® OIICpHUPOBATE IMOHATHUAMHU: YaCTOTa H BEPOATHOCTH
C

COOBITHS,

CIIy4alHbI1 BBIOOD, OIIBITBI

PaBHOBO3MOXXHBIMHU 3JIEMCHTAaPHBIMHA CO6BITI/I$IMI/I;

®  OIEepUpPOBATh NOHATHAMMU: TOUKA, IPsIMasi, INIOCKOCTh B
IIPOCTPAHCTBE,

NnapauiC;ibHOCTb

MEPIECHAUKYIISIPHOCTD MPSIMBIX U IIOCKOCTEH;

®  pacro3HaBaTh OCHOBHBIC BUJIbI MHOTOTPAHHUKOB
(mpu3ma, mupaMusa, MPSIMOYTOIbHBIN
napajuiesienume, Kyo);

° pacirno3HaBaTb OCHOBHBIC BHUAbI TCJI BpalllCHUA (KOH}’C,

UIHHIP, chepa u map);

L4 OIICpHUPOBATH IMOHATHEM AOCKAPTOBLI KOOPJAWHATHI B

u

MIPOCTPAHCTBE;
Jluunocmneole Kpumepuu ouenku Memoowt ouenku
pe3yivmambol
JIP1-12; - IIpaBunbHOCTH BBIOOpa CIIOCOOOB -BrinonHenne KOHTPOIbHBIX PaboT;
JIP 19, JIP 20 | peuieHus 3aaad; -BBIITOJTHEHUE YIPAXKHEHUM, JOMAIIHUX
- pe3yJIbTaTUBHOCTh 3a/1aHMI;
JIP 27, JIP 29, | ~ Pe3Y A ’ .
JIP 30 MH()OPMAIIMOHHOTO TTOWCKA; YMEHUE -IIOArOTOBKA MpEe3eHTaluuM, TOKJIAI0B,

MPOBOANTH OLIEHKY HH(OpMAINY;

- yMeHue pOpMYyIHPOBATH  OOBSICHSITD
OCHOBHBIE CBOMCTBA, TEOPEMBI,
NpaBuUIIa;

- YMEHHE CpaBHUBATh, 0000I1aTh,
CTPOUTB JIOTHYECKHE YMO3aKITIOUEHHS,
JIeTIaTh BBIBOJIBL;

- pa3BUBaTh TBOPUYECKHUE CIIOCOOHOCTH.

pedepaTos;

- TEKYIIUH KOHTPOJIb B JOpME: YCTHOTO
OMpoca, 3aUIUThl MPAKTUYECKUX
3a/laHui, TBOPUECKUX padoT,
WHJIMBUIYATBHBIX U TPYTIOBBIX
3aJaHuM;

- BBITMIOJTHEHUE TTPAKTUYECKUX PaboT;

- IPOBEJIEHNE TECTUPOBAHUS
-BBITIOJTHEHUE YK3aMEHAIMOHHOMN
paboTHI
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