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1. HACIIOPT
pado4eid mporpaMmsbl y4eOHOM TUCUUILINHBI

MaremaTtuka: anre6pa M Ha4YaJla MaTCMaTHYCCKOT0 aHaJin3a, rCOMCTPUA
[Haszseanue oucyuniunst 6 coomeemcmeuu 6 coomeememauu ¢ @IOCJ

1.1. Ob6sacTs npuMeHeHUs pado4yeil NPOorpaMMbl y4eOHOM U CHUIINHBI

Pabouas nporpamma y4eOHOW nucturinHbl «MaTeMaTHka» cooTBeTCTByeT denepanbHOMY
rOCYy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTy CpenHero (moiaHoro) obmero oOpa3oBaHUS,
yTBEp)KJICHHOMY TprKazoM MunoOpHayku Poccun ot 17 mas 2012 r. Ne 413 «O06 yTBepKIaeHUH
(denepasbHOrO TOCYAapCTBEHHOrO0 O00pa30BaTENLHOTO CTaHIApTa CPEAHEro (MOJIHOTo) OO0IIero
00pazoBaHH.

[TporpamMma o00mIe00pa30BaTENBFHON YUEOHOW MUCHUIUIMHBI «MaTeMaThKa» IpeaHa3HauYeHa
JUISL U3YYEHUS MaTeMaTUKU B MPO(ecCHOHANBbHBIX 00pa30BaTeIbHBIX OpraHU3alUsAX, PEATU3YIOMINX
00pa3oBaTeNbHYI0 MPOTPaMMy CpeIHEro OOIIero oOpa3oBaHMs B TpEAeiax OCBOCHHS POTPAMMBI
HOATrOTOBKH crieruainctoB cpearero 3sena ([IIICC3) Ha 6a3e OCHOBHOIO 00IIEro 00pa3oBaHUs MPU
MOJrOTOBKE CIEIMAINCTOB CPETHETO 3BEHA.

[IporpamMma pazpaborana Ha ocHoBe TpebGoBanuii ®I'OC cpemnero oOmiero obpa3oBaHus,
NPEIbABISIEMBIX K CTPYKTYpE, COACP)KAaHUIO M pe3yiabTaTaM OCBOCHHS Yy4eOHOW JHCHUTUIMHBI
«MareMaTHKa», B COOTBETCTBUU ¢ PeKoMEHIaIMsIMU 110 OPraHU3alMK MOJTYYeHUS CPEIHEro OOIIero
o0Opa3oBaHMsl B IpejeiaXx OCBOEHHUS 00pa3oBaTENIbHBIX IMPOTPaMM CPEJHETr0 Mpo(hecCHOHAIBHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOrO oOIIero o0pa3oBaHUs C Y4YeTOM TpeOoBaHUN (deaepatbHbIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB W TOJIY4aeMOW MpPOPECCHU WU CIEIHATbHOCTH
cpenHero npogeccuoHaIbHOro 00pazoBanus (muchbMo JlemaprameHTa rocyAapCTBEHHOM MOTUTUKH B
chepe moaroroBku padounx kajapos u JI1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

[Iporpamma yueOHOM mucHUIUIMHBI «MaTeMaTuka» SIBISETCS OCHOBOW HJisi pa3pabOTKu
pabounx mporpamm, B KOTOPBIX TpodecCHOHaTbHbIe 00pa30BaTeNbHbIE OPraHU3alluU, PEeATU3YIOIINe
00pazoBaTeNbHYIO MPOTpaMMy CpeiHeTo o0Iero oopasoanus B npeaenax ocsoeHus [HIICC3 Ha 6aze
OCHOBHOT'0 00111ero 00pa3oBaHMs, yTOUHSIOT CO/Iep)KaHUe yueOHOro MaTrepuaa, Hocie0BaTeIbHOCTh
€ro W3y4YeHHs, pachpeiesieHHe Y4YeOHBIX YacOB, BHUABI CaMOCTOSITEIBHBIX pabOT, TEMAaTHKY
TBOPUYECKUX 3alaHuil (pedepaToB, MOKIAIOB, WHAWBHIYAIbHBIX TMPOEKTOB U T. II.), yYUTHIBAS
CHenupUKy TPOrpaMM TIOJTOTOBKH KBATH(PHUIIMPOBAHHBIX PabOYMX, CIYXKAIIUX W CICIHATUCTOB
CpeIHEro 3BeHa, OCBauBaeMoOi Mpo(hecCHu WK CIEeIHaTbHOCTH.

[IporpaMma MOXET HCIIONB30BAThCA APYTUMH TMPO(ECCHOHAIBHBIMUA 00pa30BaTeIbHBIMU
OpraHM3aIUsIMH, PEeATH3YyIOIMMMU 00pa30BaTEbHYI0 MPOrpaMMy CpeIHero oOIIero oOpa3oBaHUS B
npeaenax ocsoenus [IIICC3 Ha 6a3e 0cHOBHOTO 00111€TO 00pa30BaHUA.

1.2 MecTto  y4eOHOHi  JUCHMIUIMHBI B  CTPYKTYpe  OCHOBHOIA

npo¢eccuoHATBHOI 00pa30BaTEIbHON MPOrPaMMBbI

Pabouas mporpamma peanusyercss B mnpenenax ocBoeHuss OITOIT CIIO na 6a3ze OCHOBHOTO
obmero obpazoBaHus ¢ ToxydeHHeM cpemaHero obmero obpaszoBanus (IIIICC3) m mszywaercs B
0011e00pa3oBaTeIbHOM IIUKIIE.

Jananast yaeOHas IUCIHUIIIINHA BXOJUT B COCTaB BA30OBbIX ITUCIHUILIINH
obmieobpazoBarenpHoro nukia [MIICC3.

1.3. Heau u 3apaun y4eOHOIl JUCHUIUVIMHBI — TPeOOBAaHUS K pe3ybTaTaM
0CBOEHMS YUeOHOI TUCIUILINHBI:

Conepxxanme mporpammsl «MaTemMaTHKa: ajiredépa M Ha4aja MaTeMAaTHYECKOro aHAJIU3a,
reoMeTpHs » HalpaBJICHO Ha JIOCTHKEHHE CIICAYIONINX HeJseii:
1. obecneuyenune cHOpMUPOBAHHOCTU MPEACTABIECHUN O COLUANBHBIX, KYJIbTYPHBIX U
UCTOpPUYECKHX (paKTOpax CTAHOBICHHS MaTEMaTUKU;
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3amaun:

2. obecrieueHue c(hOpMUPOBAaHHOCTH  JIOTHYECKOTO, AITOPUTMHYECKOTO u
MATEMATHYCCKOI'O MBIIIJICHHU A,

3. oOecnieueHre CHOPMHUPOBAHHOCTH YMEHUH MPHUMEHSTH MOJYYCHHBIC 3HAHHS TPU
PCIICHUHU PA3JIMYHBIX 3a1a4,

4. oGecrieueHue Cc(HOPMUPOBAHHOCTH NPEIACTABICHUNA O MaTeMaTHKe KaK 4YacTh
O0IIIeUeIOBEUECKON KYyIbTYphl, YHHUBEPCATBHOM SI3bIKE HAYKH, [O3BOJISFOIIEM
OIMCHIBAThH M U3Yy4YaTh pealIbHbIC MPOIIECCHI U SIBICHUSI.

1. ¢dopmupoBaHHe y CTYIACHTOB KOMIICTCHIIMA, HEOOXOJMMBIX JUI Ka4eCTBEHHOTO
ocsoerus OIIOIT CIIO na Ga3e OCHOBHOTO OOIIET0 OOpa30BaHMS C TMOJy4YECHHEM
cpemHero ooIero oopasoBaHus;

peanu3anmus  MPOrpaMMbl  MOATOTOBKM  KBAJTHM(HUIUPOBAHHBIX CITy’KaIlnX,
cnernanuctoB cpennero 38eHa (ITITKPC, TITICC3).

(dhopMupoBaHHEe 00IIETO MPEACTaBICHUS 00 UACSIX U METOAaX MaTEeMATHUKH;
WHTEIUICKTYaJIbHOE Pa3BHUTHUE;

OBJIa/ICHUE HEOOXOAMMBIMA KOHKPETHBIMU 3HAHUSIMU U YMEHUSMU;

BOCIIUTATEIILHOE BO3JICHCTBHE.

N

ok

OcBoeHue coxaepkaHusi ydeOHON aucuuIMHbl «MarTemaTuka: aarebpa W Havaja
MATEeMATHYeCKOr0 aHAJM3a, reoMeTpHus» O00ecleunBaeT JOCTH)KEHUE CTYACHTAMH CIEIYIOLINX
pe3ynbmamog:

JIUYHOCMHDbBIX .

c(OPMHUPOBAHHOCTh TPEACTABICHUH O MaTEeMaTHUKE KaK YHHUBEPCAILHOM S3bIKE HAyKH,
CpCACTBC MOACIIMPOBAHUSA SIBJIEHUU U IMpOLECCOB, UACIAX U METOJAaX MATCMATHUKHU,
MMOHMMAaHKUE 3HAYUMOCTH MAaTEeMAaTUKH JIJIs1 HAYYHO-TEXHUYECKOTO Mporpecca,
Cq)OpMHpOBaHHOCTB OTHOLICHHUS K MaTEMATHUKE KAaK K 4aCTUu O6HIC‘ICJIOB€‘-IGCKOI>1 KYJIbTYPEBI
yepe3 3HAKOMCTBO C UCTOpUEH pa3BUTHS MaTeMaTHUKH, YBOJOLIMENH MAaTeMaTUYECKUX HUJICH;
Pa3BUTHUEC JIOTHYCCKOT'O MBIIIJICHU S, IIPOCTPAHCTBECHHOT' O BOO6pa)KCHI/I$[, aJ'Il“OpI/ITMI/ILICCKOI\/JI
KYJIbTYpbl, KPUTHUYHOCTH MBILIUIEHUS] Ha YypOBHE, HEOOXOoAMMOM Jjsi Oyayuieu
npodeccCHoHaNBEHOM NeSTENbHOCTH, IS MIPOIOJIKEHHsI 00pa30BaHus U caMo00pa3oBaHUS;
OBJIAAICHUC MATCMATUYCCKMMU 3HAHHUAMHU U YMCHUIMU, HGO6XOI[I/IMI)IMI/I B HOBCG}IHGBHOﬁ
KU3HU, ]I OCBOCHHSA CMCKHBIX C€CTCCTBCHHO - HAYYHBIX IUCHUILIMH W JUCHUIIINH
npo(hecCHOHANBFHOTO LHUKIA, JUIS MOJXy4eHHs oOpa3oBaHUS B O0JIACTSAX, HE TPEOYIOLINX
yrayOJIeHHONH MaTeMaTHUIeCKOM MOATOTOBKH;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHWIO, B TOM 4YHCIE CaMOOOpa3oBaHMIO, Ha
MPOTSKEHUH BCEH >KU3HU; CO3HATENILHOE OTHOIIEHUE K HEMPEpPHIBHOMY OOPa30BaHUIO KaK
YCIJIOBHIO YCTICTIIHON PO eCcCHOHATbEHON U 00IIIECTBEHHOM JESTENHHOCTH;

TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOSITENbHOM TBOPYECKOW M  OTBETCTBEHHOM
NeSITENIbHOCTH;

FOTOBHOCTh K  KOJUIGKTMBHOW pa0oTe, COTPYJHHUYECTBY CO CBEPCTHUKAaMH B
00pa3zoBaTenbHON, OOIIECTBEHHO IIOJE3HOM, y4eOHO-HCCIIeOBATEIBCKONW, MPOCKTHOW H
JIPYTUX BUAAX JACATEIHLHOCTH;

OTHOIICHUE K HpO(l)eCCHOHaHBHOfI ACATCIIBHOCTU KaK BO3MOXHOCTHU Yy4YaCTUSA B PCIICHHUUN
JIMYHBIX, 06H1€CTBGHHI)IX, TOCYJapCTBCHHBIX, O6HICHaIII/IOHaHI)HI)IX HpO6J’IeM;

Memanpedmemnblx:

YMCHHUE CaMOCTOATCIIBHO OIPEACIAThE HOCJIU ACATCIIBHOCTH W COCTAaBJIATH IIJIAHBI
ACATCIIBHOCTH,; CaMOCTOATCIBHO OCYHICCTBIIATh, KOHTPOJIHUPOBATH U KOPPCKTHPOBATH
ACATCIIBHOCTDE, UCIIOJB30BATh BCE€ BO3MOXXHBIC PECYPCHI JJIA JOCTUIKCHHA ITOCTABJIICHHBIX
I_ICJICI>'I U pcain3allui IIJIAHOB JCATCIBHOCTU; BBI6I/IpaTL YCHCIIHBIC CTpAaTeruu B
Pa3IUYHBIX CUTYyallUusAX;



YMEHHE TNPOAYKTHMBHO OOIIATBCS UM B3aUMOJEHWCTBOBATH B IPOLECCE COBMECTHOM
NeSITeIbHOCTH, YYUTBHIBATh MO3UIMU JPYTUX YYACTHUKOB NEATENBHOCTH, 3(PPEeKTUBHO
pasperiatb KOH()IUKTHI;

BJIaJICHNEC HAaBBIKAMHU I103HABATEJIbHOM, y4eOHO-MCCIIEOBATENLCKOM W MPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMHU paspelieHus mnpodieM; crnocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB DEIIEHUS IPAKTUYECKUX 3alad, IPHUMEHEHUIO
Pa3IMYHBIX METO/IOB ITI03HAHMS;

TFOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOM HH()OPMAIMOHHO-I03HABATEIBHOM
JESATCIIBHOCTH, BKJIKOYas YMEHHE OpPHEHTHPOBATbCS B  PANIMYHBIX MCTOYHHUKAX
UH(pOpPMAaLIUY, KPUTHUECKH OLICHWBATh U MHTEPIPETHPOBATH HH(POPMAIUIO, MTOTydaeMyIO
U3 pa3IMYHbIX UCTOYHUKOB;

BIIQJICHUE S3BIKOBBIMM CPEICTBAMHU: YMEHHE $ICHO, JIOTHYHO M TOYHO H3J1aratb CBOO
TOYKY 3PEHMS, UCII0JIb30BaTh A/ICKBATHBIC SI3bIKOBBIE CPENICTBA,

BJIAJICHUE HaBbIKAMU II03HABAaTEJIbHOW pe(IeKCMM KaK OCO3HaHHUsS COBEPIIAEMBIX
JEHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAaHUM, I'PAHUIL CBOETO
3HAHUS U HE3HAHMSI, HOBBIX II03HABATEJIbHBIX 3a/1a4 U CPEICTB Ul X JOCTHKCHUS;
L[eJIEYCTPEMIIEHHOCTD B ITOMCKAX U MPUHATUU PELICHUH, COOOPAa3UTENbHOCTh U UHTYHIINS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABICHHI; CIOCOOHOCTh BOCIPUHUMATH KPacoTy U
TapMOHHUIO MUDA;

npeomMemHuix.

c(hOpMUPOBAHHOCTh TPEJICTABICHUM O MaTeMaTHUKE KaK YacTH MHUPOBOW KYJIbTYphl U
MECTEC Mar€éMaTukm B COBpeMeHHOﬁ OUBUIIN3alluu, cnocob0ax oOmnucaHusl SBJICHUH
pEaIbHOTO MHPa Ha MATEMAaTUYECKOM SI3BIKE;

c(hOpMUPOBAHHOCTh MPEJACTABICHUN O MATEMAaTUYECKUX TMOHATUSAX KaK BaKHEHIIMX
MaTEMaTHYECKUX MOJENAX, MO3BOJSAIOUIMX ONUCBHIBATH M M3ydaThb pa3HbIE IPOLECCHl U
SABJICHUS; IMOHMMAHUC BO3MOKHOCTU AKCHOMATHYCCKOI'O IIOCTPOCHHA MATECMATUUYCCKHX
TEOPUiL;

BJIaACHUC MCTOJAaMHM JOO0Ka3aTCJIbCTB W aJII'OPUTMOB PEHICHHA, YMCHHEC WX IPUMCHATDH,
IMMPOBOAUTDH AOKA3aTCIbHBIC PACCYKACHUA B X04€ PCUHICHUA 3a1a4,

BIIQJICHUE CTaHIAPTHBIMU IIPUEMAaMH pELICHUS pPalUOHAIbHBIX W HUPPALMOHAIBHBIX,
[I0Ka3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHECHUHN U HEPABEHCTB, UX CUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTCPHBIX MNpPOrpamMMm, B TOM 4YHCIIC JId MIOUCKaA ITIYTH
pELICHU U WUIIOCTPALUK PELICHUS YPAaBHEHUM U HEPABEHCTB;

c(hOpMUPOBAHHOCTH MPEJICTABIICHUNH 00 OCHOBHBIX MOHATHUAX MAaTEMAaTHUUECKOTO aHAIHM3a
U UX CBONCTBaxX, BIAJEHUE YMEHHEM XapaKTepU30BaThb IOBEACHHUE (YHKIIHIA,
UCIIOJIb30BAaHUE MTOJYYCHHBIX 3HAHUH JJI ONIUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
BJIaACHUC OCHOBHBIMH IOHATUAMH O IINIOCKUX W HNPOCTPAHCTBCHHBIX TI'COMETPUUYCCKUX
¢urypax, HUX OCHOBHBIX CBOMCTBax; C(OPMHUPOBAHHOCTH YMEHHS pPACIIO3HABATh
reoMeTpuueckue (QUIrypbl Ha 4epTexax, MOJENSIX U B peaJbHOM MHUpE; NPUMEHEHUE
M3YYEHHBIX CBOWMCTB reoMeTpuyeckux (Guryp u Gopmysa uisl pelieHusi reOMETPUIEeCKUX
3a/1a4 ¥ 3aJ1a4 C IPAKTUYECKUM COJECPKAHUEM;

chOpMUPOBAHHOCTh  TIPEACTABJICHHM O  TMporeccax U SBICHUSAX, HMEIOIINX
BGpOS[THOCTHBIfI XapakTep, CTATUCTUUCCKHUX 3aKOHOMCECPHOCTIAX B PpCaJIbHOM MHUPE,
OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUN HAXOAWUTh U
OLICHUBATb BEPOATHOCTU HACTYIIJICHUA COOBITHH B HpOCT@fIHIPIX MPAKTUYCCKUX CUTYyalIUsIX
Y OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEIIUYUH;

BJIAACHUEC HAaBBIKAMH HCIIOJIB30BAaHUS I'OTOBBIX KOMIIBIOTCPHBIX IMPOTpaMM IPU PEIICHUU
3a/1a4.



1.4. PekoMenayeMoe KOJIHYECTBO YaCOB HA OCBOeHHe pPadoyell MPOrpamMmbl
yueOHO TUCIUILINHBI:

0 CIELAAIBHOCTU | 53.02.01 | [ My3bixanbnoe oGpazoBanme

BCEr0 4acoB 234 | B TOM yHncie

MaKCHMaJbHOW yueOHON Harpy3Ku oOydaromerocs

234 | yacoB, B TOM 4ucClie

156 4acoB,

CaMOCTOSITENIbHOI paboThl 0Oyyvaromierocs | 78

00s13aTeNIbHON ayJUTOPHOM yueOHOM HAarpy3KH 00ydaronerocs

4acoB;




2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM

JANCHUIIJINHBI
2.1. O0bem y4eOHOM TUCHMIIMHBI U BUAbI Y4e0HO0Il padoThl
Ne Bua yueOHoit padoThl Oo6bem
4acoB
1 | MakcumanbHas yaeOHasi Harpy3ka (Bcero) 234
2 OO6s3aTenpHas ayIUTOpHasl yueOHasi Harpy3ka (BCEro) 156
B TOM YHCIIE:
2.1 | mabopaTopHbie PabOTHI *
2.2 | IpakTUYECKHUE 3aHATHUS 110
2.3 | KOHTPOJIbHBIE PabOTHI 6
2.4 | kypcoBas pabota (IIpOeKT) (eciu npedycmMompeHo) -
3 ‘ CamocrosiTenbHas paboTa o0yuaroierocs (BCero) 78
B TOM YHCIIE:
3.1 | camocTosTenbHas paboTa HaJl KypcOBOM paboTO# (MPOEKTOM) -
(ecau npedycmompeno)
3.2 | pedepat -
3.3 | rpaduueckas pabora -
3.4 | BHeayauTOpHAs CaMOCTOSITeNIbHAs paboTa -
Vxaszvisaromes dpyzue BUObI CAMOCMOAMENbHOI pa60mbl npu ux Haaiuduu
HtoroBas arrecraiys B popMe skzamena 2 cemecmp
Uroro 234




2.2. I[IpuMepHBIA TEeMAaTHUYECKHUIl IVIAH U COAEePKAHUE YHeOHOM M CIUTIIUHbI

Maremaruka: anre6pa " HavdaJia MATCMATUYICCKOTI'0 aHaJIn3a, rCOMCTPUA

HaAaMMCHOBaHHE

Homep
pasziesos
U TeM

HaumeHoBaHue pa3iesioB U TeM
Conep:xanue y4eOHOro MaTepuasa;
JabopaTopHbie pad0ThI U MPAKTUYECKUE 3aHATHS;

CaMOCTOATECJIbHAA paﬁoTa oﬁyqaloumxcm
(eciu npedycmompervl)

O0beM
yacoB

YpoBeHb
YCBOEHUS

2

w

Tema 1.

Pa3BuTHe moHATHS 0 YK CIIE.

Conepkanue yaeOHOro MaTepuaia

1 I_[eJ'IBIe H PallOHAJIbHBIC YHCJIA.

2 | JleiicTBUTEIBHBIC YHCIIA.

3 | KoMmiekcHble ynciia.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

e J[eliCTBUTEIIbHBIE YHCIIA.

¢ KOMIUIEKCHBIE YHUCIIA.

CamocrosTensHas pa60Ta 06yt1aroumxc51

NP W™ R R FPw|IN

Tema 2.

KopHunu, crenenn, jorapupmpl. DyHKunu.

Copepxkanue yaeOHOro Marepuana

1 KOpHI/I HaTypaHLHOﬁ CTEICHHU U3 YKCJla U UX CBOMCTBA.

2 |Cremnens ¢ palliOHAJILHBIMHA U I[CflCTBI/ITCJIBHI:IM IIOKa3aTcCJIsIM.

@ynkiun. CBoiicTBa QyHKIMN U X TpadUKH.

B3anmMHo oOpatHble (yHKIMU

PaBHOCHIBHEBIE YPaBHCHUA U HCPABCHCTBA

3 |Jlorapupm. Jlorapudm uucna. OcHOBHOe JorapupmMuuecKoe
TOXJIECTBO.

|—\|—\|—\|—\H|—\Ic»|°_,§

HpaKTI/I‘-ICCKI/IC 3aHATUA

e KopHH HaTypalbHOM CTENEHU U3 YUCla U UX CBOWCTBA.

e CrereHs ¢ palvOHAJIbHBIMHA U JEHCTBUTEIIBLHBIM II0KA3aTEIsIM.

e [IpeoOpa3oBanue anredpandyeckux BbIPAKEHUH.

e Oynkiuu. CpoiicTBa GyHKIMHA 1 X rpaduku. CreneHHas,
nokasartesbHas, Jorapudmudeckas GyHKIMH, UX CBOUCTBA U
rpaduxu. BzaumHo obpaTHbie QyHKIUU.

aln N el

e PaBHOCWIbHBIE YpaBHEHUS U HEpaBeHCTBA. VppanmoHalbHbIe
ypaBHeHus. [lokasaTenbHble ypaBHEHUS] 1 HEPABEHCTBA.

e KonrtposbHas pabora

e Jlorapudm. Jlorapudm uncia. OcHoBHOE orapudpmudeckoe
TOXJIECTBO.

e CBoiicTB jorapudma

e JlecsiTuuHble M HaTypanbHbIe orapudmel. [IpaBumna neictBuii ¢
aorapudmamu. Ilepexos1 K HOBOMY OCHOBAHHUIO.

[N

e [IpeoOpa3oBanue gorapuMUIECKUX BbIPAKEHUH.

e Jlorapudmuyeckrie ypaBHEHHs 1 HEPaBEHCTBA.

e KonrtposbHas pabora

CamocrosiTenbpHas paboTa 00yJaromuxcs

|';|—\.I>N




Tema 3.

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE.

Coneprkanrie yueOHOT0 MaTepuaa

1 | HayanpHble NOHATHS CTEPEOMETPUH

2 | BzaumHoe pacnosoxeHue IByX MPsIMbIX B IPOCTPAHCTBE.

3 | [apamnenbHOCTH MPSMOH | MI0cKoCTH. [lapanmenbHOCTh
TIJIOCKOCTEH.

I—‘l—‘HlU‘I":

4 | [lepneHAMKYISIPHOCT MPSIMOM U TUIOCKOCTH.

6 | JAByrpansslii yroi. IlepneHauKyasspHOCTb TUIOCKOCTEH.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

e [lapannensHOCTB NpAMOM U TI0cKOCTU. [TapannenbHOCT
IIOCKOCTE.

2

e [leprneHauKyIsip U HAKJIOHHAS. YTOJI MEXIY MPIMOUN 1
TJIOCKOCTBIO.

N

e JIByrpanHslii yroi. [lepneHauKyIspHOCTD IIIOCKOCTEH.

e 300paskeHne NpoCTPaHCTBEHHBIX PUTYP.

e Pemenne 3amau

CamocrosTensHas pa60Ta

gl P~ -

Tema 4.

OCHOBBI TPHTOHOMETPHH.

CopepxaHue yaueOHOro Marepuana

1 | Paguannas mepa yria. IloBopoT TOUKH BOKpYT Hayalia
koopauHat. CHHYC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YHUCJIA.

LI\

N

[Ipocreiimme TpPUroHOMETPUYECKHUE YPABHEHUS.

3 | OGnactp onpeeIeHus u MHOECTBO 3HAYECHUU
TPUTOHOMETPHYECKMX (QYHKIMHA. YETHOCTh, HEYETHOCTH,
NEPUOANYHOCTh TPUTOHOMETPHUECKUX (PYHKIIHIA.

==

4 | ObpaTHble TPUTOHOMETPUYECKHE (DYHKIIMH.

IIpakTrueckue 3aHATHS

e Pasnannas Mepa yria. IToBopoT Toukn BOKpYT Havyana
koopauHaT. CHHYC, KOCHHYC, TAHT€HC ¥ KOTAHI€HC YHUCIIA.

e OCHOBHbBIE TPUTOHOMETPUYECKHUE TOXKAECTBA. DOPMYIIBI
IIPUBEICHUS

e ®opmyinsl cinoxeHusi. CHHYC, KOCUHYC AIBOWHOTO YyIiia

e ®opMyIIbl MOJOBUHHOTO yria. [IpeoOpa3oBanue cymmbl
TPUTOHOMETPUYECKUX (QYHKIIMI B IPOU3BEACHUE U HA00OPOT

e [IpeoOpa3oBaHue NPOCTEHIINX TPUTOHOMETPUIECKUX
BBIPAKCHUI

e PenieHne NpoCcTeNmmMX TPUrOHOMETPUYECKUX YPABHEHUN

i HpOCTCfII.HPIC TPUTOHOMCTPHUYICCKHUC HCPABCHCTBA.

e CpoiicTtBa dpynkimu y = Cos X u e€ rpadux.

e CoiicTBa GyHKIMH y = Sin X u e€ rpaduk.

e CpoiicTBa (hyHKIIMH ¥ = 1g X U e€ rpaduk.

e KonTposbHas pabota

CamocrosiTenpHas paboTa 00yJaomuxcs

|r'3|—‘|—‘r\.>l\)|—\oo

Tema 5.

DJIeMeHTbI KOMOMHATOPUKH.

Conepxanue yq4eOHOro MaTeprasa

1 | OcHOoBHBIE TOHSATUS KOMOWHATOPUKU. 3ajaud Ha TMOJCYET
Ylclia pa3MelleHui, IepecTaHOBOK, COUETaHHIl.

- (lo

HpaKTI/I‘-ICCKI/Ie 3aHATHUA

e 3a1a4M Ha MOJICYET YUCIIa Pa3MEIICHUM, TePECTAHOBOK,

(o
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COUYETAHUH.

e Pemrenue 3a1a4 Ha mepe0op BapUAHTOB.

e ®opmyna 6mHOMa HproToHa. CBOMCTBa OMHOMUHAIBHBIX
kod(urmenton. Tpeyroapuuk [lackars.

N

Tema 6.

KOOp)IHHaTLI U BCKTOPHLI.

Copepxanne yaueOHOro Marepuana

1 | IlpsimoyrosbHasg  (IekapToBa) cHCT€Ma KOOpJAMHAT B
npoctpaHcTBe. PopMmysa pacCTOSHUSA MEXAY IBYMs TOUKAMH.
YpaBueHus chepsl, MIOCKOCTH U MPSIMOH.

|—\Il\>|'5

2 | Bektopel. Moaynbs BekTopa. PaBencTtBo BekTopoB. CrioxeHue
BEKTOPOB. YMHOXEHHME BEKTOpa Ha 4HCI0. PasznoxeHue
BEKTOPA 10 HANPABJICHUSIM.

IIpakTrueckue 3aHATHS

o  @Dopmyna pacCTOSIHUS MEXKAY ABYMS TOUKAMH. Y paBHEHHUSI
cdepbl, IITOCKOCTH U IPSIMOI.

- [|co

e VYromx Mexay AByMs BekTopamiu. [Ipoekius BeKTopa Ha OCh.
Koopaunatsl BekTopa.

e CkaJsipHO€ NIPOU3BEAECHUS BEKTOPOB.

e Pemenne 3a1au

e KonTtponbHas pabota

Tema 7.

MHOrorpaHHHUKH.

Copep:xanue yueOHOro MaTepuana

1 | Bepuunsl, pedpa, rpanu MHOTOTpaHHHKa. Pa3BepTka.
MHororpaHHble yriibl. Belykiible MHOTOIpaHHUKH.

s

2 | llpusma. IlpsiMas 1 HaKJIOHHAs IpU3Ma

[N

3 | NMapamrenenmmen. [IpsmoyronsHeIi mapaenenumnes. Kyo.

[EEN

4 | Tlupamupa. [IpaBunbpHas nupamMuaa. Y cedeHHas TUPAMUIA.
Terpasap.

[N

HpaKTI/I‘-ICCKI/IC 3aHATHUA

[Ipu3ma. [Ipsmas u HakIOHHAs TpU3Ma

[Tapannenenunen. [IpsimoyroasHblil napayuenenumnesn. Kyo.

ITupamupa. IlpaBunbHas nupamuaa. YceueHHas nUpamMmuaa.
Terpasap.

NN

CeueHus MHOT'OT'PaHHUKOB. Hpe,[[CTaBJ'IeHI/IC 0 MPaBUJIBHBIX
MHOTI'OI'paHHUKAaX

CamocrosiTenbpHas pabota 00yJaromuxcs

Tema 8.

Hayana MaTeMaTH4eCcKOro aHaju3a.

Conepxanue yq4eOHOro MaTepraia

1 | IMocnenoBarenpHOCTH. CIIOCOOBI 3a7]aHKS ¥ CBOMCTBA
YHCIIOBBIX TocenoBaTenbHocTeil. CyMMUpoBaHHe
noclneaoBarenbHOCTel. beckoHeuHo yObIBaromas
reoMeTpHUecKas MPOrpeccus U ee cymma.

|—\I®|'_§

2 | IlpousBomnast. [ToHATHE O TPOU3BOJHON QYHKITUH.
Pusnyeckuil cMbICI Tpou3BoaAHOU. [IpaBuna BeruncieHus
MIPOU3BOIHBIX.

4 | 'eomeTpUyeCKHii CMBICII IIPOU3BOJHOM. YpaBHeHuUe
KacaTeNbHOU K rpaduKy QyHKIUH.

6 | IlpumeHeHne NPOM3BOJHOM K HCCIENOBaHMIO (DYHKIMH U

11




MOCTPOCHUIO TPAPHKOB.

7

ITepBooOpasHast 1 HHTETpaI.

IIpakTrueckue 3aHATHS

Brranciaenue peacioB HOCHCHOB&TCHBHOCTCﬁ.

[IpaBuia BeIUMCIIEHUS IPOU3BOIHOM. [IpON3BOIHBIE OCHOBHBIX
aneMeHTapHbIX GpyHkumid. Haxoxnenne CKkopocTH JTsl poiiecca,
3aIaHHOTO (hOpMYJION U TpaduKoM.

®H|'O_‘OH

[TponsBoHas cioxHast QyHKINU.

I'eomeTpryecKknii CMBICI IIPOU3BOJAHOM. Y PaBHEHUE KACATEIbHON
K rpaduKy QyHKIHH.

[IpuMeHeHne MPON3BOTHON K UCCIICAOBAHMIO (DYHKIIMH K
MTOCTPOCHHIO TPAPHKOB.

IlepBooOpasHas u uHTErpal.

[TpuMeHeHHE OTpeIeIEHHOr0 HHTErpala A1 HaX 0K ICHHUS
UTONIAId KPUBOJIMHEHHON Tpaneiun. @opmyna Herorona-
JleiiOuu1a.

KonTponbnas pabota

CamocrosiTenpHas paboTa 00yJaromuxcs

S|=

Tema 9.

TeJia ¥ NOBEPXHOCTH BPALLIEHHS.

Coneprxkanne y4eOHOro Marepuasia

1

[{nimeap 1 KOHYC.

2

lap u chepa, ux ceueHus.

HpaKTI/I‘leCKI/IC 3aHATUA

L4 ]_II/IJ'II/IHI[p 1 KOHYC.

e Illap u cdepa, ux ceyeHusl.

| N[W| R [IN(|lo

Tema 10.

I/I3Mepe}m91 B r€COMECTPHUH.

Coneprxkanne y4eOHOro MaTtepuasia

1

O6mweM u ero usmepenue. MHrerpansHas ¢popmyna o0bema.

2

®opmysbl 00beMa nupaMubl U KoHyca. Dopmysisl miomanm
IIOBEPXHOCTEN LUIUHAPA U KOHYCA.

| {lw(loo

Dopmybl 00beMa 1apa 1 IIoaan cQepol.

HpaKTI/I‘leCKI/Ie 3aHATUA

®opmyiiel 00bEMa Ky0a, IPSIMOYTOJIBHOTO NapajliesIenuIe 1,
MPU3MBI, HWIHHAPA.

N|lo1]| =

®opmysbl 00beMa nupaMubl U KoHyca. @opmysisl miomanm
IIOBEPXHOCTEN LIUIIUHPA U KOHYCA.

[EEN

®opmyiel 00beMa H1apa U IIOMAIH chepsbl.

Pemenue 3agau.

CamocrosTenbHas paboTa 00yJaronmxcs

S|

Tema 11.

YpaBHeHHS H HEPABEHCTBA.

Conepxanue yuaeOHOro MaTepraia

1

‘ PaBHOCHJIBHOCTB CHCTEM ypaBHEHUHN

HpaKTI/I‘-ICCKI/IG 3aHATUA

Cucremspl ypaBHEHUN

HppaunoHanbHble HEPaBeHCTBA.

Cucremsnl HCPAaBCHCTB.

KoHnTponbHbIe paboThl

CamocrosiTenpHas paboTa 00yJaomuxcs

SlP RN Rlio] -] ko
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Tema 12. DJieMeHThI TEOPHHU BEPOATHOCTEIA. 7

DJIeMeHThl MATEMATHYECKOI CTATHCTUKH.

Copepxanne yueOHOro Marepuana 3

1 | CoObiTHe, BEpOsSTHOCTE cOOBITHS. [loHSITHE O HE3aBHCUMOCTH 1
COOBITHH.

2 | [Tonstre o He3aBUCHUMOCTH COOBITUH. JluCKpeTHAs ciydaitHas 1
BEJIMYMHA, 3aKOH €e  pacmpeeeHHUs. Yucnosbie
XapPAKTEPUCTUKH TUCKPETHOM CIIy4ailHOM BEJIMYMHBI.

3 | UnucnoBele  XapakTEPUCTUKH  JUCKPETHOHW  CIIy4ailHOM 1
BEJINYUHBI.

[TpakTrueckue 3aHITHS 4

e Penienuie 3a/1a4 Ha CJI0KEHUE U YMHOKEHUE BEPOSTHOCTEH. 2

e Pemenue 3a1a4 Ha ciiy4ailHble COOBITHS U X BEPOSTHOCTH. 2

CamocTosTenpHas pabota o0ydaronmxcs 11

Peseps (moBTopenue) 4
Jlekimu /TIpakTHyYecKHe 3aHsTHsI, KOHTPOJbHbIC padothl: | 40/116
IK3aMeH
Bcero: 156

HpnMepHaﬂ TEMATHKA ITPOCKTOB

1. UcTopust MmaTeMaTuku

2. CpenHue 3HAYCHHS U UX IPUMEHEHUE B CTATUCTUKE

3. BektopHoe 3a7aHue NpsIMbIX U IJIOCKOCTEH B IPOCTPAHCTBE
4. I'padmueckoe pelieHue ypaBHEHUN U HEPABEHCTB
5.1IpaBunbHBIE MHOTOTPAHHUKHU

6. [lonstue quddepeHnmana u ero MPUI0KECHUS

7. UccrnenoBanue ypaBHEHUN U HEPABEHCTB C MapaMeTpoOM

8. Maremartuka 1 My3bIKa.

13




3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI
3.1. TpeGoBaHuUsI K MUHUMAJIBLHOMY
MATepHAJIbHO-TEXHHYECKOMY 00ecre4eHUI0

Peanu3anus paboueit mporpaMmbl yueOHOU JUCIUILTAHBI IPEATIONIATacT HATHIHe
3.1.1 yueOGHoro kabunera  KaOuHeT MaTeMaTHUKU

[yxa3bwaemc;l HaumeHoeanue Kaﬁuuem(m, C6A3AHHbBIX cpeanu3auuet7 ()llCl{llﬂJlllell

3.1.2 maGopaTopuu WH(OPMATUKH u WH(OPMAIIMOHHO-KOMM YHUKAITHOHHBIX
TEXHOJIOTUH,
3.1.3 3ama ouomorexa;

YUTAIbHBIN 3aJ1 C BBIXOJOM B CCTh I/IHTepHeT.

3.2 O6opynoBaHue y4eOHOro KabUHeTa U padoYUX MeCT KabuHeTa

No HaumeHoBaHuUsI 00EKTOB M CPEACTB MaTePHATBLHO-TEXHUYECKOT0 Ipumeyanus
obecneuyeHust
O6opynoBanue yueGHOro KabMHeTa
pabourie MecTa Mo KOJIMYECTBY 00YyJaloImuUXCs — HE MeHee 25 26
pabouee MeCTO penogaBaTers; 1
JIOCKa IS MeJia 1

pasaABUIKHAA ICMOHCTpAallMOHHAA CUCTCMA, -

Bbubauoreunblii poHx (KHUroneyaTHas NPOAYKIMS)

(3anoninsemcs npu HaIuyuu 8 Kabureme)

ITeuaTHbIie mocoOus

Temaruueckue Tabauipl: Anaredpa — 10mrT. (Mo OCHOBHBIM TEMaM)

Temarnueckue Tabauipl: ['eomerpus — 121T. (10 OCHOBHBIM TEMaM)

JugakTuyeckre MaTepuaibl: (CaMOCTOSTENbHBIE U TPOBEPOUYHBIE PAOOTHI IO

ITo 26 >xk3.
OCHOBHBIM T€MaM Kypca)

ITopTpeTs! BIIAIOMMXCS MATEMATHKOB 89K3.

CXeMEI 0 OCHOBHBIM pas3aciiaM KypCcoB -

Jnarpammsl U rpaguku -

ATnacel -

(3anonHsemcs npu Haluyuu 8 Kabureme)

IIndpossie 00pazoBaTeabHbIE PeCypPChl

Hugpoewvie komnonenmol yueoH0-memoouUYeCKUX KOMNJIEKCO8

(3anonHsemcs npu HaIuyuu 8 Kabureme)

JKPaHHO-3BYKOBbIE IOCOOMS

Buneoduismer

Craiiap! (IUaro3uTUBEI) 10 Pa3HBIM pa3zienaM Kypca

Aynmoszanucu ¥ poHOXpeCTOMATHH

(3anonHsemcs npu HaIuyuu 8 Kabureme)

JlaGopaTopHoe o6opyroBaHue (1eMOHCTPAIHOHHOE 000PY/10BaHHKeE)

(3anonnaemcs npu HAIUYUY 8 NPOSpAMMe 1aDOPAMOPHLIX UIU NPAKIMUKYMOB)
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TexHnueckue cpeacrsa Oﬁy‘leHI/Iﬂ
[3anonnaemcs npu Haruuuu 6 Kabureme 8 coomgemcmauu co cneyugurayueri]

Ne HaumeHoBaHUs1 00bEKTOB U CPEACTB MATEPUAIBLHO-TEXHUYECKOT0 Ipumeyanus
o0ecrneyeHus

Texnunueckue cpencrea o0yuenus (cpeacrsa UKT)

TeneBu3op ¢ yHUBEpCAIbHON MOJICTABKOM -

Buneomarautodon (Buaeorieiiep) -

AyIno-TIeHTp -

MynbTUMe ITMHHBIIA KOMIIBIOTED -

CKaHep C HpHCTaBKOI)'I IJIL CKAHUPOBAHUA CJ'IafII[OB -

ITpunTep n1a3epHBIA -

udposas Bumeokamepa _

Hudposas poroxamepa -

Cnal1-nmpoexTop -

MynpTUMeara TPOEKTOP -

Cron nns npoekropa -

OKpaH (Ha IITATUBE WM HABECHOM) -

3.3. Ucnosib3yemble TEXHOJIOTHU 00yYeHUSs

B umensx peanmzanuu KOMIIETEHTHOCTHOIO IOAXO0Ja B  00pa3oBaTeIbHOM  IpOLECCE
UCIOJIB3YIOTCSl  CIEAYIOLIME AaKTUBHBIE W  HHTEPAKTHBHbIE (OPMBI IPOBEACHUS  3aHATHIM:
KOMIIBIOTEPHBIE CUMYJISLIUHU, JIEIIOBbIE U POJIEBBIE UIPbI, aHAIN3 KOHKPETHBIX CUTYyallul, Kelic METo,
IICUXOJIOTHYECKUE Y UHbIE TPEHUHIH, KPYIJIbIA CTOJI (IPYIIIOBbIE TUCKYCCUU U Ae0aThl), IpobIeMHOe
oOydeHue, MO3roBol WITYpM WIM OpPEHMHCTOPMUHI, WHTEIIEKT-KAPThl, HWHTEPHET-3KCKYPCUU
(HTepakTUBHAsl 3KCKYpCHs), SKCKYPCHOHHBIM IpPaKTHKyM, MacTep-Kjacc, 3HAKOBO-KOHTEKCTHOE
oOydeHune, NIpoeKTHOe 00yYeHue, OJTUMIINA/IA, 1a00PaTOPHBIE OMBITHI, KOH(EPEHIINS, TUCTAHIIMOHHOE
o0yuyeHue, paboTa B MaJbIX IpyIax, COUAIbHbIE IPOEKTHI (BHEAY TUTOPHBIE (DOPMBI - COPEBHOBAHHS,
(UIBMBI, CIEKTAKIHM, BBICTABKA U Jp.), HHTEPAKTUBHbIE JIEKUUU (TIPUMEHEHHEM BHIEO- W
aylMoOMaTepHaioB) U Jp.

3.4. UudopmannoHHoe odecnevyeHue 00yueHust
Ilepeyenb pekomMeHayeMbIX YueOHbIX u3aanuil, UHTepHeT-pecypcos,
JAOIOJHUTEJbHOM JIMTePaTypPbl

OcHOBHbIE NeYaTHbIe HCTOUHUKH:

Ne BeixoaHble JaHHbIE IEYATHOI0 U3JAHUSA I'on I'pud
U31aHUsA

1. Anre6pa. 10-11 kn./ ITox pen. II.A. AnumoBa: YuyeOHUK. - ATUMOB 2014 Pexom.
HI.LA. m gp. Maremaruka: anreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHaiM3a, reoMeTpus. Anrebpa M Hadajda MaTeMaTHYECKOTO aHaIn3a
(6a30BbIH 1 yriybaeHHbli ypoBens). 10-11 knace. -2014

2. bammakor M.M. Maremaruka. (6a30BeIii ypoBeHb). 10 kiacc.- M., 2016 Pexowm.
2016

I[OHOJIHI/ITC.]ILHBIC nevYyaTrHbie HCTOYHUKU:

Ne BbixoaHble JaHHBbIE IEYATHOI0 U3AHUS I'on I'pud
H31aHUsA

1. | Aranacsu JI. C., bByry3oB B. ®@., Kagomues C. b,. u np. Maremaruka: 2016 Pexowm.
anrebpa ® Havaja MaTeMaTHYECKOTO aHanmu3a. [ eomerpws.
I"'eomeTrpust (6a30BbIi U YIITyOIeHHBINH ypoBeHb). 10-11 kmaccer. — M.
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2. | bammakoB M.M. Maremaruka. Kuura mms npernojaBarenei: 2015 -
MeToaguueckoe mocooue mia HIIO, CIIO / M.M BammakoB. —M.:
W3narensckuit ieHTp «Akanemusi», 2015. — 224c.

OcHoBHbBIE AJICKTPOHHDLIC U3IAHUA

No BrixoaHble JaHHBIE 3JIEKTPOHHOI'0 U3IaAHUS Pexxum IIposepeno
A0CTyNA

1. AnmaroB A.B. Maremaruka. YueOHoe mocobme mns CIIO. - | cobommemi | 18.05.2019
2019[DnexTponnsiii pecypc] DbC I'pud

2. KopobGeitnukoBa M.FO. Maremartuka. Teopust BepostHocTell. | cBobommsii | 18.05.2019
VYuebnoe mocobue mis CIIO - 2019 [DaextpoHHBIA pecypc]
OBC I'pud

3. Kapbaunnckass H.b. MaremaTtuka.YyeOHoe mocobue. - | cBobommbiii | 18.05.2019
2015[3nexrponnsiii pecypc] IbC

4, HoBak E.B. u np. Bwiciias maremaruka. AnreOpa. YueOnoe | cBobommbiii | 18.05.2019
nocobue st CI1O. — 2019 [Dnextponsnstii pecype] 9b5C

5. MaremaTrika ¥ WHPOpPMATUKA: YYEOHMK M TIPAaKTUKyM Juis | ceoboxueii | 18.05.2019
cpenHero npodeccruoHanbHoro odpasosanus / T. M. bensiea [u
np.]; nox penakumeit B. JI. DnbkuHa. - 2-e u3., nepepad. u JI101.
- MockBa : WzpmarensctBo FOpaiit, 2019. - 402 c. -
(ITpodeccuonanbHoe oOpa3oBaHue). [DNEKTPOHHBIH pecypc]
https://urait.ru/book/matematika-i-informatika-431285

Pecypchl mHTEpHET

www. fcior.edu.ru O6pa3oBatenbHbIC MATEMATUYCCKUE CANTHI:

http://www.exponenta.ruPecypc — MOMOIIHUK NP PEHICHUU MaTeMaTHYeCKUX 3anad. J[is perieHus
3a/1aud, MOXHO HAWTH TIOXOXKYI0 3aJadyy B pazjelie pa3o0paHHBIX MPUMEPOB, 3aMYCTUTh
YCTaHOBJICHHBIH MAaTeMAaTUYECKUN TaKeT, BHIOPATh B CHHUCKE MPUMEPOB, PEIIEHHBIX B CpPEAe ITOTO
nakeTa, MOJXOJAIIMN M PElIUTh CBOI 3aJady 1O aHAJOTMM WKW OOCYIUTh DPEIICHHE 3aJadydl Ha
dopyme c¢ gapyrumu ydamumucs. Kpome Toro, Ha caiiTe MHOTO DJEKTPOHHBIX Y4eOHUKOB,
CIIPAaBOYHHMKOB U CTaTEH, a TaKKe JIEMO-BEPCUU MOMYJSIPHBIX MAaTEMAaTUYECKHX MaKETOB U CBOOOIHO
pacnpocTpaHsieMble IPOrPAMMBI.

http://comp-science.hut.ru

Yuurensm uHGOpPMATUKM W MATeMAaTUKH M WX IJIOOO3HATENbHBIM ydueHukam. Ha caiite coOpaHsl
JTUTAKTUYECKHE U METOJUYECKUE MaTepUaIbl, OJIUMITHA/IbI IO MaTeMaTHKe U HH(OpMaTHKE.
Ionynapnvie nekyuu no mamemamuxe

http://ilib.mccme.ru/plm

Cepus «llonynsipHble JEKIIUU 110 MATEMATUKEY», MPEJICTABIEHO 62 BBIMYILEHHBIE B 3TOW CEPUM KHUTHU
C BO3MOXXHOCTBIO UTeHUs on-line, a Takxke ckaunBanus B popmarax TIFF u DjVu.

Buoeo ypoku no mamemamuxe
http://mirurokov.ru/videouroki-po-matematike-algebra-10-11-klass.html/.

Anrebpa 10-11 kmacc. B Buaeonekiusax Bbl HaiiieTe OCHOBHOW MaTepHall BCEX pa3JieioB IKOILHOTO
Kypca MaTeMaTHKW: MaTeMaTUYeCKUE MOHSTHUSA, ONPEEICHUsl, aKCHOMBI, TEOPEMbI, CBOMCTBA U T.J1.
Kpome »TOoro B BHZIEO ypOKax HWMEETCS MHOTO TOJAPOOHO pa3o0paHHBIX 3a1ad M MPUMEPOB, HO
3aMETUM, YTO B MX PEIICHUHM HCIOJIb3YETCs MHOTJa HE TOJBKO MaTepHall TOTO ypoKa K KOTOPOMY
OTHOCHTCSI IIPUMEP WM 3aja9a, HO M MaTepuall U3 IPyTrux YPOKOB.

Y4eOHUKH 10 MaTEeMaTHKe

http://www.alleng.ru/edu/math1.htm
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4. KOHTPOJIb 1 OHEHKA
PE3YJBbBTATOB OCBOEHUSA YYEBHOU JUCIHUIIJIMHBI

4.1 baHK cpeACTB AJisl OLEHKH Pe3yJIbTATOB 00y4eHUs

KoHTpoinb U oOlLEeHKa pe3yiabTaToOB OCBOEHUS Y4E€OHOM JUCHMIUIMHBI OCYILECTBISAETCS

MpernojaBaresieM B TMPOIECCe MPOBEACHUS MPAKTHYECKUX 3aHATHH W JIaOOpaTOpPHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBHIMOTHEHHUS OOYYAOIIUMUCS WHAWBHUIYAIbHBIX 3aJaHHiA, TPOCKTOB,
HUCCIIEIOBAHUM.

OI.[CHO‘IHHG cpeacTtBa COCTABJIAIOTCA MPCHIOAABATCICM CAMOCTOATCIBHO IIPU CKCTOJHOM

oOHOBJIEHNH OaHKa CpEACTB. KomngectBo BapHUaHTOB 3aBUCUT OT YMUCJIA 06yLIaI-OH_II/IXC${.

(I)OPMLI U ME€TO/bI

Ne PesyabTaTnl 00yyeHus OcHoBHbIE IOKa3aTeu
OLICHKH pe3yJibTaTa KOHTPOJIH 1 ONCHKH
pe3yJIbTaToB
o0yueHust
JInyHOCTHBIE pe3yJIbTaThl

JI1 | ChopMupoBaHHOCTh TpEACTABICHUN O | YpPOBEHb UCNOIb30BaHUs | OpOHTANBLHBIN U
MaTe€MaTUKE KaK YHUBEPCAJIbHOM S3bIKE | MATEMATUYECKOTO s3bIKa WHJIMBH1yaJIbHBIN
HayKH, CpeICTBE MOJIEJIMPOBAHUS | CTYJ€HTaMH Ha 3aHATUSX | OIPOC CTYAECHTOB.
SIBJICHUI M MPOLECCOB, UACIX U METOJAX
MaTEMaTHKU;

J12 | llonnmanue 3HAYUMOCTM MATEMATUKHU | YPOBEHb UCIONB30BaHUS | OPOHTANBHBIN U
JUIs HAay4YHO-TEXHUYECKOrO Iporpecca, | MaTeMaTHueCcKOro s3bIKa WHIUBUTyaJIbHBIN
chOpPMUPOBAHHOCTh ~ OTHOLIEHUS K | CTYJACHTAMHU HA 3aHATUSAX | OMPOC CTYAEHTOB.
MaTeMaTHKe KaK K 4acTH
OOIIeUeIOBEYECKO  KyIbTYyphl — 4epes
3HAKOMCTBO C  MCTOpHUEH  pa3BUTHUA
MaTeMaTHKH, IBOJIIOLMEN
MaTeMaTHYeCKNX HJIEH;

JI 3 | Bmagenne Meronmamu paokasatenbcTB U | IlomokurenbHas oneHka CamMocTosTenbHbIE U
QITOPUTMOB  PELIEHUS, YMEHHWE UX | YMEHUHN U 3HAHUU IPOBEPOYHBIE PAOOTHI
MPUMEHATh, TPOBOJUTH JI0KA3aTEIbHBIE | CTY/IEHTA 0 Ka)KJIOMY pa3ieny
paccyX/IeHUs B X0JI€ pEeLIeHHMs 3a/1a4; IPOTPaAMMBI

J14 | Bnagenue cranpaptHeiMu —npuemamu | [lomoxkutenbHas oleHKa CaMocTosTENbHBIE U
pelieHus palMOHAIBHBIX U | yMEHUH U 3HaHUU IIPOBEPOYHBIE PabOTHI
HpPPALMOHATIbHBIX, MOKAa3aTeNbHbIX, | CTY/ICHTa 0 Ka)KJIOMY pa3iey
CTETEHHBIX, TPUTOHOMETPUUYECKUX MIPOrpaMMbI
YpaBHEHUN M HEPABEHCTB, UX CHUCTEM; NunuBuayanbHas
HCII0JIb30BaHNE TOTOBBIX KOMITBIOTEPHBIX paboTa cTyieHTa y
MporpamMm, B TOM YHCJI€ JUIsl TOUCKA ITyTH TOCKH.
pelleHns W WUIIOCTPAlUU  pellleHus
ypaBHEHUHN U HEPABEHCTB;

JI5 | I'oroBHOCTH u CIOCOOHOCTh K | YpOBEHb CamocrosTenpHOe
00pa3oBaHHIo, B TOM 4HCIIE | CAMOCTOSITEIIBHOTO OCBOEHUE
camM000pa30BaHUI0, Ha POTSHKEHUU BCEHl | OCBOEHUE JIOMOJHUTENbHBI | JOMOJIHUTEIbHBI
KU3HU; CO3HATEJIbHOE OTHOLIEHHE K | MaTepUajoB MaTepuaioB
HENpephIBHOMY  00pa30BaHHUIO  Kak
YCJIOBHIO YCHEIIHON NMpodeccHoHaIbHOM
M OOIIECTBEHHOM EeATEIHbHOCTH;

JI6 | I'oroBHOCTB " CHOCOOHOCTh K | YpoBeHb CamocrosiTenbHOe
CaMOCTOATEIIbHON TBOPYECKOU U | CAMOCTOSITEIBLHOTO OCBOCHHE
OTBETCTBEHHOI 1€ATENbHOCTH; OCBOEHUE JIONIOJHUTENIBHBI | JOTIOJIHUTEIbHBI

17




MaTepUajoB MaTepHaioB

JI7 |T'oTOBHOCT, K KOJUIGKTUBHON paboTe, | YCHEIHOe BBIIOJHCHHE Pabota B rpynmax npu
COTPYZIHHUYECTBY CO CBEPCTHHKAMHU B | 3aJJaHHU B Tpymnmax peleHnH
o0pa3oBaTenpHOM, 00IIEeCTBEHHO MaTeMaTHYeCKHUX
MOJIE3HOH, y4eOHO-HCCIIeI0OBATEILCKOMH, 3ajaq
MIPOEKTHOMN U JIPYTHUX BUJAX
NeSITeITbHOCTH;

JI8 | OtHomienne Kk  mpodecCHOHANbHOW | YPOBEHb JlobpocoBecTHOE
JeSATeIbHOCTH KaK BO3MOYKHOCTH | 3aMHTEPECOBAHHOCTHU B OTHOIIICHHE K
y4dacTtus B pelieHnu JIMYHBIX, | U3YYEHUHU IIpeIMeTa MOJIYYEHUIO HOBBIX
OOIIIECTBEHHBIX, rOCyJapCTBEHHBIX, 3HaHUIL:
oOlIeHAIIMOHAIBHBIX TPOOJIEM; CBOEBPEMEHHOE

BhITIOJIHEHHE J[3,
MIPOITYCKH 3aHATH,
MIOJIOKUTEITHbHBIC
PE3yNbTaTHI 1O
OCBOCHHIO MIPEIMETA
UT. I

I MeTanpeaMeTHbie

pe3yJabTaThl

M1 | YMeHHe CaMOCTOSITENIFHO OIpenessaTh | YPOBEHb YMEHUs [IpakTuueckue,
[EJIN IeATETLHOCTH U COCTABIIATH IUIAHBI | BBITIOJIHITH IPAKTUYECKUE, | CAMOCTOSATEIbHBIC U
NeSITeNIbHOCTH; CaMOCTOSITENILHO | CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHI.
OCYIIECTBIISITh,  KOHTPOJHMPOBATH W | KOHTPOJBbHBIC paOOTHI. Joknansl u
KOPPEKTUPOBATh NesTeNnbHOCTh; | CTOCOOHOCTD BBICTYNATh | pedepaTsl.
WCIIOJB30BAaTh BCE BO3MOXKHBIE PECYPCHI | IEpe]l CTyICHTaMH C
JUISL JOCTUYKEHUSI TIOCTABIICHHBIX LIeJe U | N3II0KEHUEM HU3y4EeHHOTO
peanu3ali  TUIAHOB  JIESTENBHOCTH; | CAMOCTOSITEIIHHO
BBHIOMpATh  yCIEIIHBbIE CTpaTerMd B | MaTepuaa.

Pa3IMYHBIX CUTYAIHSX;

M 2 | YMeHue TpoAyKTHMBHO oOwmarbcs U | YpoBeHb yMeHUs pemath | [Ipaktudeckue u
B3aMMOJICHCTBOBATh B nporecce | MaTeMaTHYECKUE 3a/1a4d B | CAMOCTOSITEIILHBIE
COBMECTHOHN JIEATENbHOCTH, YYHUTBIBATH | KOMaHJE. paloThI peraemble B
MO3UIIHN JIPYTUX YYaCTHUKOB KOMaH/1aX.
NesTeNbHOCTH, 3(()EKTUBHO paspemaThb
KOH(JIMKTHI,

M 3 | Bragenue HaBbIKaMM I103HaBaTeNbHOM, | YMeHHe camocToaTenbHO | CamocTosTeNnbHas
y4eOHO-HCCIIeI0BaTENbCKON u | paboTath ¢ yueOHON U pabota ¢ yueGHoOl u
IIPOEKTHOM  JIEATENIbHOCTH, HAaBBIKAMH | CIIPABOYHOM JUTEpaTypoil | CIIpaBOYHOM
paspelieHuss mpobiieM; CHOCOOHOCTh U | MO MPEAMETY Hpu JUTEPaTypoit 1o
TOTOBHOCTb K CAMOCTOSATEILHOMY TIOMCKY | OCBOGHUH U 3aKPEIUIEHUH | TIPeIMETY MpHU
METOJIOB pPEIICHUs] MPAKTHYECKUX 3a/1a4, | HOBOTO MaTepHaa. OCBOCHHUU U
OPUMEHEHUIO  pa3jMyHBIX  METOJIOB 3aKpeIIeHUH HOBOT'O
MTO3HAHWS; MaTepuaia

M 4 | T'otoBHOCTB U CIOCOOHOCTh K | YMeHue camocrositensHo | CaMocTosiTenbHas
CaMOCTOSITENTbHOM nH(pOpMaLIMOHHO- | paboTaTh ¢ yueOHON U pabota ¢ yueOHoO u
M03HABATEIBHOM EATETLHOCTH, BKIIIOYAsl | CIIPABOYHOM JIUTEpaTypoil | CIIpaBOYHOM
YMEHHE OPUEHTHPOBATHCS B PA3MUYHBIX | 110 TPEAMETY IpH JUTEPATypOH 1o
UCTOYHHMKAX HWH(POpPMALUU, KPUTHUYECKH | OCBOCHUH M 3aKPEIUIEHUH | TIPeIMETy MpU
OILIEHUBATh u MHTEPIPETHPOBATH | HOBOTO MaTepHaa. OCBOCHHUU U
uH(pOpMaIHIo, MOJTy4aeMyto u3 3aKpeIIeHUH HOBOT'O
pa3IMYHBIX HCTOYHHUKOB; MaTepuaa.

M5 | Bragenue  S3bIKOBBIMH  CpPEACTBAMH: | YPOBEHB NunuBunyansHoe
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yYMEHUE SCHO, TIOTUYHO U TOYHO M3Jarath | MHAUBUIYaTbHOTO pelieHue 3aaau ¢
CBOI0O TOYKY 3pEHHUS, HCIIOJB30BATh | pEIICHUS 3a]ad C KOMMEHTapUSIMH,
aJICKBATHBIE SI3bIKOBBIEC CPE/ICTBA; KOMMEHTapUSIMH, YCTHOTO | YCTHOE U3JIOKEHUS

W3JI0KEHUS TTPOUIEHHOTO | IPOUIEHHOTO
Marepuasa. Marepuaia

M 6 | Bnagenue HaBeIKaMH IIO3HABAaTEIBHOM | YMEHHE 3a/1aBaTh U JlomonHUTEIbHEIC
pednexcun KakK OCO3HAHMS | OTBEUATh HA 331aBACMEIC 3aJlaHus B
COBEPIIIAEMBIX IeHCTBUH u | Bonpocsl. [ToHnmars CaMOCTOSITEIIbHEIX,
MBICIIUTEIIBHBIX MPOIIECCOB, WX | ICTOYHHK OIIUOOK P KOHTPOJIbHBIX U
pe3yabTaTOB W  OCHOBAaHWMW, TPAHMI] | OCBOCHHH M 3aKPCIJICHUU | JIOMalTHUX padoTax.
CBOCTO 3HAHMS W HE3HAHMS, HOBEIX | HOBOIO.

MMO3HABATENIBHBIX 33/1a4 U CPEACTB I UX
JIOCTH KCHMS,

M 7 | LUeneyctpemineHHocth B mouckax U | OpuruHaiabHbIe crIocoObl | JIOMOTHUTEIBHBIC
MPUHITHHA PEIICHUN, COOOPA3UTENBHOCTh | PEIICHUS MATEMAaTUICCKUX | 3a/IaHUs B
u UHTYULUSA, Pa3BUTOCTh | 3aj1a4. CaMOCTOSITEIbHBIX,
MIPOCTPAHCTBEHHBIX MPE/ICTABICHHI; KOHTPOJIBHBIX U
CIOCOOHOCTh BOCIPUHUMATh KPacoTy H JIOMAIITHUX padoTax.
TapMOHUIO MUDA;

"l IIpeaMeTHDBIE pPe3yJIbTATHI

[11 | ChopmupoBaHHOCTH TPEACTABICHUN O | YPOBEHb UCIONB30BaHUs | OPOHTANBHBIN U
MaTreMaTHKe KaK 4YacTH  MHPOBOM | MAaTEMATHYECKOTO s3bIKa WHVBUYaJIbHBII
KyJIbTYpbl W MECT€ MaTE€MaTUKH B | CTYJEHTAMHU Ha 3aHATUSAX | OMPOC CTYACHTOB.
COBPEMEHHOM ITMBUJIM3AIIMH, CIIOCO0aX
OMHCAaHUs SIBJICHUN peaJbHOTO MHUpa Ha
MaTEeMaTHYECKOM SI3BIKE;

12 | ChopmupoBaHHOCTH TPEACTABICHUN O | YPOBEHb UCIOIB30BaHUs | OpPOHTANIBHBIN U
MaTeMaTHYECKHUX MOHSTHIX KaK | MaTeMaTHYECKOro A3bIKa WHJIMBHU1yaJIbHBIN
BOKHEUIIINX MATEeMaTHYECKUX MOJIENAX, | CTyJICHTAMU Ha 3aHATUSAX | OMPOC CTYACHTOB.
MO3BOJISIIOIIMX OMHUCHIBATH M  HM3y4daTh
pasHbIe MPOIIECCHI u SIBJICHUS,

IMIOHUMAaHUeE BO3MOXKHOCTH
aKCHOMaTHIECKOT0 MOCTPOCHUS
MaTeMaTUYeCKUX TEOpHii;

[13 | Bragenue mertomamu J0Ka3aTelbCTB U | YPOBEHb HCIOJIb30BAHUS OpoHTANTBHBIN U
QIrOPUTMOB  PEIICHUS, YMEHUE HX | MAaTEMaTUYECKOTO s3bIKa WHJIMBHU1yaJIbHBIN
MPUMEHATh, TPOBOJUTH JIOKA3aTEIbHBIC | CTYJIEHTAMU HA 3aHATUSAX | OMPOC CTYACHTOB.
paccyXJIeHHsI B XOJI€ peLIEeHUs 3a/1a4; CaMocTtosTenpHas

paboTa 1o U3y4yeHuto
HOBOT'O MaTepHaa.

114 Bnanenue cranmaptHeiMu mnpuemamu | [lonoxxkutenbHas OlEHKa [IpakTnueckue,
peuieHus palrOHATBHBIX U | YMEHUM U 3HAHUU CaMOCTOSITCIIbHEIC U
HPpAIOHATIbHBIX, MOKa3aTeNbHBIX, | CTY/ICHTA MPU MpoBepoYHasi pabOTHI.
CTCIICHHBIX, TPUTOHOMETPUYECKHUX | BBITIOJIHEHUH
yYpaBHEHUW ¥ HEPABEHCTB, UX CHUCTEM; | MPAKTUUYECKHX,

HCII0JIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX | CAMOCTOATENbHBIX U
MporpamMM, B TOM YHCJIE JUIsl TIOUCKA ITyTH | TPOBEPOYHBIX PadOT.
peuieHuss W WUIIOCTpalluu  PEIICHUS

YpPaBHEHUI U HEPABEHCTB;

I15 CdopmupoBanHocTh  mpencTaBieHuid | [lonoxutensHas olleHKa [IpakTuueckue,

00 OCHOBHBIX MOHATHUAX | YMEHUN U 3HAHUI CaMOCTOSITENILHEIE U
MaTeMaTUYeCKOro  aHalu3a W X | CTYJIEHTa NpHu MIPOBEpPOYHasi pabOTEHI.
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CBOfICTBaX, BJIaICHUC YMCHHUEM
XapaKTEePU30BaTh TMOBeAeHNE (YHKIIHM,
HCIIOJIb30BAHHUC TTOJIYUCHHBIX 3HAHUMI JUISA
OIUCAaHHUS W aHali3a  peajbHbIX
3aBHCHUMOCTEH;

BBITIOJTHEHUH
MPaKTUYECKUX,
CaMOCTOSTENIbHBIX U
POBEPOYHBIX padoT.

KOMIIBIOTEPHBIX IPOrpamMMm
MpY PEIICHUH 3a]1a4.

I[16 | Bnagenue ocHOBHbIMH mnoHATUAMHU O | [lomoxxurenpHas oneHka IIpakTuueckue,
IJIOCKHUX U IIPOCTPAHCTBEHHBIX | YMEHUI U 3HAaHUU CaMOCTOSITENIbHBIE U
IeOMETPHUECKUX (PUTYpax, UX OCHOBHBIX | CTYJIE€HTA IPU IIpOBEpOUHas paboThI.
CBOWCTBax; C(OPMHUPOBAHHOCTb YMEHUS | BHIIIOJIHEHUH
pacro3HaBaTh I'€OMETpUUYECKHE (UTYphI | IPAKTHUECKUX,

Ha 4YepTekax, MOJAEIAX M B PEAIbHOM | CAMOCTOSITENbHBIX U
MHUpE; NPUMEHEHHE H3YYEHHBIX CBOICTB | IPOBEPOYHBIX PAOOT.
reoMeTpuueckux ¢uryp u dopmyn s

pelLIeHNs TeOMETPUYECKUX 3a7ad U 3a7a4

C IPAKTUYECKUM COJIEP’KAHUEM;

I17 |CdopmupoBanHocTh npezcTaBieHuid o | [lonoxurenbHas oneHka CamocTosTeNnbHbIE U
mpoueccax M SABJIEHUSAX, HUMEIOUIMX | YMEHUH U 3HaHUU IIPOBEpPOYHasi pabOTHI.
BEPOATHOCTHBIN XapakTep, | CTyACHTa IIPU
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B | BBINOJIHEHUU
pEaJIbHOM MHpE, OCHOBHBIX IOHSATHSX | CAMOCTOSITENIBHBIX,

AJIEMEHTApHOM TEOPUH BEPOSITHOCTEH; | IPOBEPOUYHBIX padoOT.
YMEHMH  HaxoOuTb M  OLEHUBATh

BEPOSITHOCTH HACTYIUICHUSI COOBITUH B

IIPOCTENIINX MIPAKTUUECKUX CUTYalUsAX U

OCHOBHBIE XapPaKTEPUCTUKHU CIy4YailHBIX

BEJIMYUH;

I[18 | Bmanmenue HaBbikamMu wucnofb3oBaHus | OleHKAa yMEHUS CaMoCTOSTEILHEIE
TOTOBBIX KOMITBIOTEPHBIX IIPOIPaMM IIPH | UCIIOJIB30BaHUS paboTHI.
pelIeHnN 3a1a4. HUMEIoLIUXCS

4.2 IllpuMepHbIA NepevYeHb
BOIIPOCOB M 3aJaHUH 1JI NPOBeJAeHUS
HUTOr0BOr0 KOHTPOJIA Y4eOHBIX JOCTHKECHUN 00y4arouxcst

MPH peaJiu3alum cpeaHero o0iero odpasoBaHus

1. PazButHe noHATHS O yKCIIe

2. KopHu, cTenenu u gorapugpmsl

3. OCHOBBI TPUTOHOMETPHUH

4. OyHKIUH, UX CBOMCTBA U rpaduKu

5. IIpsiMBI€ M TUIOCKOCTH B MPOCTPAHCTBE
6. KoopauHatsl 1 BEKTOPBI

7. DnemMeHTbl KOMOWHATOPUKH

8. YpaBHEHUs U HEPABEHCTBA

9. Hauana maTeMaTH4ECKOIO aHaIU3a

10. 'eomeTprueckue Tena U MOBEPXHOCTH, UX 0OBEMBI U TUIOIIAIH
11. DnemMeHThI TEOpUHU BEPOATHOCTEN U MATEMATHUYECKOM CTATUCTUKH
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9.

. Pemutsp HCPaBCHCTBO

HpI/IMeprIe 3a/IaHUA K IK3aMCHY

x? +10x
2—-5x

<0.

1 1 1

. Beruucaurp 104 - 404 -52.

. Pemnuts ypaBHenue —log, (5—x) =log, 2—1.

1 ¥
Pemmth HepaBEeHCTBO (Z)2+3X <8,

Pemnts ypaBHEHUME cos(% +X) = sin(%) .

. B xyoe ABCDA;B;C;,D; u3 Bepmunasl D; npoBenens nuaronanu rpaneit D,A; B;Cy

u D;C,CD. Cnenaiite pucyHnok. Kak Ha3zpIBaeTCss MHOTOIpaHHUK C BepimuHamu Dy,
A, B, B?

. Tpeyronpauk ABC — mpsiMOyTroJibHbI U paBHOOEAPEHHBINA ¢ TpsiMbIM yrioMm C u

runoteny3on 4cm. Otpe3ok CM mepneHAMKYISpEeH IUIOCKOCTH TPEYTOJbHUKA M
paBeH 2cM. Halinure paccrosiune ot Toukn M 110 ipsamon AB.

. BbicoTa mnpaBWIBHOM 4YeTHIPEXYTroJbHOM mnUpamuabl paBHa 10cM u oOpasyer ¢

6oKkoBBIM pebpom yroi 45°. HaiinuTe 06beM mupaMubL.

VKaXuTe MPOMEKYTKH BO3PACTAHUS U YOBIBAaHUS PYHKIIUU y =—x* +4x° —3.

10. Haiinure miomans QHUTypsl, orpaHndeHHoil rpabuxom ¢yrkmmn f(X)=(X+2)° u

npsiMbiMu X=0 u y=0.
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