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1. TIACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JIUCLIUTIIMHBI

1.1. Ob6aacTh NpuMeHeHHs1 NPUMEPHO pado4eil MporpaMMbl

PaGouass mporpamma y4eOHOW IMCHUIUIMHBI «MaTemaTuka» SIBJISETCS 4YacThl0 OCHOBHOM
obpasoBarenbHoi mporpammbl B cooTBercTBUM ¢ PI'OC CIIO mo 23.01.17 «Macrtep mo
PEMOHTY M 00CITY)KMBaHUIO aBTOMOOHIICI.

[Tporpamma 00mIeoOpa3oBaTeIbHON y4eOHOM AMCHUIUIMHA TpeIHA3HAYCHA IS
U3yYeHHs MaTEeMaTUKH B TpoQecCHOHaIbHBIX oOpa3oBaTenbHbIX opranm3anusx CIIO,
peaM3yIonMx 00pa3oBaTeNbHYI0 MPOTPAMMY CPEIHEro O0IIero oOpa3oBaHHs B Ipenenax
OCBOCHHMSI OCHOBHOM mpodeccHoHaNbHOM obOpa3oBaTenbHOM mporpammbl CIIO Ha 0Oaze
OCHOBHOTO 00111eT0 00pa30BaHus IPU MOATOTOBKE KBATM()UIIMPOBAHHBIX PA00UUX, CITYKAIIHX.

Hannas npoepamma modcem peanus’o8vleamvbCs  Npu  00yYeHuu Ccmyo0eHmos,
OMHOCAUUXCSL K KAME20PUlU UHBANUObL U OeMU-UHBATUODL.

IIpoepamma paspabomana c yuemom mpebosanuti npophecCcuoHaIbHO20 CMAHOAPMA U 6
coomeemcmeuu ¢ 0COOEHHOCMAMU — 00pA308aMENbHLIX  NOMPeOHOCMel  UHBANUO08,  UX
NCUXOPUULECKO20 PA3BUMUSL U UX BO3MONCHOCHISIMU U MEMOOUUECKUMU PEKOMEHOAYUIMU NO
paspabomke u pearusayuu  a0aANMUPOBAHHBLIX  0OPA30BAMENbHBIX NPOSPAMM — CPEOHe20
npogheccuonanbHo2o  00paA306anus,  YMeEepiucoeHHvle  oupekmopom  Jlenapmamenma
20Cy0apCcmeenHol NOIUMUKU 8 cghepe noocomosku pabouux kaopos u /110 Hayxu Poccuu om
20 anpens 20152. Ne06-830.

1.2. MecTo AUCHMILVIMHBI B CTPYKType OCHOBHOMH NpogeccMoHAIbHOI 00pa3oBaTe/bHOM
NPOrpaMMmblI:

JTMCHUTUTMHA BXOJHUT B 00meoOpaszoBatenbHblil ik yaeOHoro rurana OIIOIT CIIO na Gasze
OCHOBHOTO 00111ero o0pa3oBaHusi ¢ noixydeHueM cpegHero obmero oopazoBanus (IIIIKPC) u
OTHOCHUTCS K NPOQUIbHBIM 00111€00pa30BaTEIbHbIM AUCHUIITIMHAM TEXHUYECKOTO MPOQUIIS.

[TpropuTeTHBIM HamnpaBIeHUEM B OpraHu3alMM Y4eOHOU NIeATeNbHOCTH OOydaroIMuXcs
JUIE  TEXHUYECKOTO mpoduias mnpodecCHOHANBHOTO O00pa3oBaHHUsA SBISETCS YCHUJICHHE U
paclIupeHye MPUKIAJIHOTO XapakTepa M3ydeHUs MaTeMaTHUKH, IPEUMYIIECTBEHHON OpHEHTalui
Ha aJITOPUTMUYECKUNA CTHIIb [T03HABATEIBHOM 1€ATEIbHOCTH.

ITpodeccuonanbHo 3HauuMbIM Juid npodeccun:23.01.17 «Macrep MO pEeMOHTY U

00CIyXUBAaHUIO aBTOMOOWJIEH»SABISETCS KaK TEOMETPUYECKUH Marepual O B3aUMHOM
pacrojOKEHUN MpPSIMBIX M IUIOCKOCTEM, O MPOCTPAHCTBEHHBIX TelaX M CHMMETPUU B
MPOCTPAaHCTBE, Tak M anredOpanudeckuii. K Hemy MoxHO oTHecTH TeMbl: KopHu, cremeHu u
J0rapuQmsl,
VYpaBHeHuss W HepaBeHcTBAa. Ilpu M3yuyeHUM KOTOpBIX, CTYAEHTHl NIpPUOOpETAIOT U
COBEPUICHCTBYIOT OIBIT MOCTPOEHUS U UCCIIEI0BAHUS MAaTEMATUUECKUX MOJEIEH NI ONUCAHUS
M peleHus Kakux-1uM0o  3a7ady, BBHINOJIHEHMS M CAMOCTOATEIBHOTO  BBIIOJIHEHUS
QITOPUTMUYECKUX NMPEANUCAHUNA U MHCTPYKIMM HAa MaTEMAaTUYECKOM MaTepualle, BBIITOJHEHUS
pacyeToB MPaKTUYECKOrO0 XapakTepa, HCIOJIb30BaHWE (OpMyJa Uid pacdyeToB, IMPHUBEACHUE
JI0Ka3aTeNbHBIX PACCYKICHUHN U T.[.

[IporpaMMa  opueHTHpOBaHa Ha  OBJIQJICHHE CTYJEHTaMH  KOHKPETHBIMU
MaTeMaTHYECKUMH 3HAHUSAMHU, HEOOXOIUMBIMU JJIsl IPUMEHEHUSI B MPAKTUYECKOH eSTeNTbHOCTH
U ISl U3YYEHHs] CMEXKHBIX TUCIUIUINH; Ha (JOPMHUPOBAHHE KaYeCTB aHAIMTUYECKOTO MBIIIJICHUS,
XapaKTEPHBIX JUIsI MAaTEMaTHUYECKOM JEesITeIbHOCTH U HEOOXOUMbIX YeJIOBEKY Ul MOJTHOLEHHOH
KHU3HU B oOuiecTBe; Ha (opMHpOBaHHE 3HAHUM M YMEHH, KOTOpbIE 3HAUUMBI JJISi OBJIAJICHUS
CHELHATbHOCTBIO U CIIOCOOCTBYIOT NMPO(ECCHOHAIBHOM MOAroTOBKE. MHOTHE MaTreMaTh4yecKue
METOJIbl TIO3BOJISIOT pa3padaTbiBaTh aJTOPUTMbI W TPUEMBl JAJS PEIICHUs 3ajad pPazIuyHbIX
o0acTeil Mpon3BOACTBA, SKOHOMUKHU, HAYKH U TEXHUKH.



B pesynbrare n3yueHHs AMCLMIUIMHBI CTYIEHTHI JOJDKHBI YCBOUTH, YTO MaTeMaTH4ECKUE
TIOHATHS, SIBIISIACH aOCTpaKIMel CBOWCTB M OTHOLICHWH PeaJbHOr0 MHUpa, 00J1aaaioT OOJbIION
OOIHOCTBIO MIMPOKOW c(hepoil NPUMEHUMOCTH, YTO CYIIHOCTh TNPHJIOXKEHUH MaTeMaTUKd K
PELICHUIO MPAKTUYECKHX 3a/au 3aKII0YaeTcsl B ITEpPEeBOJEe 3ajad Ha MaTeMaTHUYeCKHil S3BIK,
pEUICHUH €€ M WHTEPIPETAlMy IIOJYYCHHBIX pe3ylIbTaTOB Ha S3bIKE HCXOIHBIX JaHHBIX.
MaremaTtnka cBsizaHa ¢ (DU3HMKOH, XUMHEH, WH)XXEHepHOH rpaduxoi, napopmarukoir u MKT,
IIEKTPOTEXHUKOH.

1.3. I_[e.m, U IINIAHUPYEMBIC PE3YJbTATHI 0CBOCHUS TUCHUIIJINHBI:

Matemaruka sBisgercs (yHJIaMEHTAIBHOH 00IIe00pa30BaTSIbHON JUCIUIUIMHON CO
CIIOXKHBIIMMCS YCTOWYHMBBIM COJEpPKaHWEM U OOmMMH TpeOOBaHUSMHU K TIOJATOTOBKE
oOyJaronuxcs.

OO0r1ue ey U3y4eHusl MaTeMaTUKU PEaTU3yIOTCs B YEThIPEX HAMPaABJICHHSX :
1) oOmuiee npezacTaBieHrue 00 UASSIX U METOIaX MAaTEMAaTHKH;
2) MHTEJUICKTYaJIbHOE Pa3BUTHE,
3) oBnajieHHe HEOOXOAUMBIMI KOHKPETHBIMU 3HAHUSIMUA ¥ YMEHHSIMU;
4) BOCIIUTATEILHOE BO3ICHCTBHE.

N3ydyenne mareMaTuku Kak MpopUIbHON 001e00pa3oBaTeIbHON YIeOHOM AUCIIMILTUHBL,
yUUTHIBarONIeH crenupuky ocBanBaeMbix ooydarommmucs npodeccuii CI1O, obecnieunBaercs:
* BBIOOPOM Pa3IMYHBIX MOJIXOJIOB K BBEJICHHIO OCHOBHBIX ITOHSTHH;

e (QopmMupoBaHHWEM CHUCTEMBl YYEOHBIX 3aJaHWii, oOecmeunBaOmuX 3PPeKTUBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX I[EJIEBBIX YCTAHOBOK;

* o0oramieHueM CIeKTpa CTHIIeH y4eOHOH JeITeIbHOCTH 3a CUET COTJIAaCOBAHMUS C BEAYILIUMHU
JeSITeTbHOCTHBIMH XapaKTEPUCTUKAMU BBIOPaHHON Mpodeccuul / CreMaIbHOCTH.

Conepxanne ydeOHOM NUCHMIUIMHBI Pa3palOTaHO B COOTBETCTBUH C OCHOBHBIMH
COJIepKaTENbHBIMU JINHUAMU 00yUeHHUsI MaTeMaTHKE:

* anreOpanueckas JMHUS, BKJIIOYAIONIAsi CUCTEMATU3allMI0 CBEJIEHUH O UYHMCIAX; U3Y4YEeHHE
HOBBIX M 0000IIeHHEe paHee M3YYEHHBIX Omnepanuil (BO3BEJACHHE B CTENEHb, U3BIICUCHUE
KOpHs, JorapuMUpOBaHUE, CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC W OOpaTHhIE K HHUM),
M3Y4YCHHE HOBBIX BHUJOB YHCIOBBIX BBIPRXEHHH U (OPMYI; COBEpPUICHCTBOBAHUE
MPAaKTUYECKUX  HABBIKOB W BBIYUCIHMTEIBHOW  KYyJIbTYpHl,  pacHIUpEHUE U
COBEpIICHCTBOBAaHUE alreOpanveckoro ammapara, cOpMUPOBAHHOTO B OCHOBHOM MIKOIIE,
Y €ro MPUMEHEHHE K PEIICHUI0 MATEMAaTHUYEeCKUX U MPUKIIATHBIX 3a/1a4;

* TEOpETUKO-(QYHKIMOHAJIbHAS JIMHUS, BKIIIOYAIOLIAs CHUCTEMATH3alUI0 M pacllupeHHe
CBeleHMH O (YHKIMSIX, COBEPLICHCTBOBaHME TIpaUUYeCKUX YMEHHUH; 3HaAKOMCTBO C
OCHOBHBIMHM HJI€IMHU M METOJAMHU MaTeMaTH4YEeCKOro aHalu3a B o0beMe, MO3BOJISIOLIEM
UCClIeIoBaTh dJIeMEHTapHble (QYHKIMM M pemaTrh MpOCTeiIIne TIeoMeTpUdecKue,
¢du3nueckre u Ipyrue NpuKkiaaHble 3a7auu;

¢ JIMHUA ypaBHeHI/If/'I U HCPABCHCTB, OCHOBaHHAA Ha IOCTPOCHUHW W HCCICIOBAHUU
MAaTEMAaTHYCCKUX MO,Z[CJIeﬁ, nepecekaromiasiacsa ¢ am“e6panquK0171 H TCOPCTUKO-
q)YHKIIPIOHaJIBHOI;'I JIMHUAMU W BKIIIOYAOMIass pa3sBUTHEC W COBCPIICHCTBOBAHUC TCXHHUKHU



anreOpanveckux mpeoOpa3oBaHUM [UIsl pElIeHUs YpaBHEHHM, HEpaBEHCTB M CHUCTEM;

b

OPMHUPOBAaHUE CIIOCOOHOCTH CTPOHWTH M HCCIENOBATh NPOCTEHINNE MaTeMaTHYeCKHE

MOJIENIM TIPU PEIICHWH NPUKIAJHBIX 3aJa4, 33aJa4 W3 CMEKHBIX M CHENHAIbHBIX
JIVCITATIIINH

¢ TCOMCTpHUYCCKAA JIMHUSA, BKIIIOYANOMIAA HATrJIAAHBIC MPCACTABJICHUA O IMPOCTPAHCTBCHHBIX

i)

Urypax M HU3Yy4YE€HHE HX CBOWCTB, (OPMHUPOBAHHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO

BOOOpaXeHUs1, pa3BUTHE CLIOCOOOB TEOMETPUIECKUX U3MEPEHHUN, KOOPMHATHOTO

n

BCKTOPHOI'O METOJOB JJId PCUHICHUA MATCMATUUCCKUX U MMPUKIIAAHBIX 3a1a4;

* CTOXacTWYecKas JIMHUS, OCHOBAaHHAs Ha pa3BUTUM KOMOWHATOPHBIX  YMEHUH,
IIPECTABICHUN O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKPY’KAIOIIEro MUpA.

Hadalia

OcBoeHue coaepkanusi y4eOHOU AUCHMIUIMHB aucuuiimHa «MaTtemaruka: anredpa u
MaTEMaTHYECKOr0 aHalln3a; TeOMEeTpUs» O0O0ECIeYuBaeT JIOCTHXKEHUE O0YYarolIMMHCS

CIICIYIOLIHX Pe3yibmamos:.

* JIUMHOCIHBbIX.

C(i)OpMI/IpOBaHHOCTI/I Hpe,Z[CTaBHCHI/Iﬁ 0 MAaTCMATHUKE KaK YHUBCPCAJIIbHOM SA3BIKC HAYKH,
CpCaACTBC MOACIUPOBAHHUA SIBJICHUH B IpoueCcCoB, UACAX U METOAAX MATCMATUKHU

[IOHUMaHUE 3HAYMMOCTM MATEMaTUKU U1 HAay4HO-TEXHUYECKOIO IIporpecca,
c(OPMHPOBAHHOCTU OTHOIIEHUS K MaTeMaTUKe KaK K 4YacTh OOIederIoBeYecKOi
KYJIbTYpbl 4Y€pe3 3HAaKOMCTBO C MCTOPHEH pa3BUTHUSA MAaTEMaTUKH, DSBOJIOLMEH
MaTeMaTUYeCKUX UIEH;

pa3BUTHE JIOTUYECKOTO MBILUICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUS,
ANTOPUTMUYECKON KYIbTYpPbl, KpUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM ISt
Oynymeil npodeccHOHANBHON NEATENbHOCTH, IS TPOJODKCHHS 00pa3oBaHUS U
camMo00pazoBaHus;

OBJIQJICHUE MAaTeMaTHYEeCKUMH 3HAHUSAMHM M YMEHUSMH, HEOOXOIUMBIMH B
MIOBCEIHEBHOM JKM3HU, JJISI OCBOCHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX NUCLUIUIMH U
JUCIUIUIMH TPO(ECCUOHAIBHOTO LIMKIIA, AJIS NOMy4YeHUs] 00pa3oBaHUs B 00JIacTAX, HE
TpeOyIOLMX yriyOJIeHHOW MaTeMaTHUeCKOH MOIrOTOBKH;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa3oBaHWIO, B TOM 4HCIE CaMO00pa3oBaHHIO, Ha
MPOTSKEHUH BCEH KU3HU; CO3HATENBHOE OTHOIIEHHE K HEMPEepPhIBHOMY 00Opa30BaHUIO
KaK yCIOBHUIO YCIENTHOM MpodeccuoHaIbHOM 1 O0IIECTBEHHOM IS TEIbHOCTH;
TOTOBHOCTb U CIOCOOHOCTh K CaMOCTOSITETBHOM TBOPUECKONW M OTBETCTBEHHOU
JIeATEIbHOCTH;

TOTOBHOCTh K KOJUIGKTHBHOW paboTe, COTPYJHHUYECTBY CO CBEPCTHHKAMH B
00pa3oBaTenbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIIeI0BATENECKOM, TPOSKTHOU U
JIPYTUX BUOAX ACSITETbHOCTH;

OTHOIICHHUE K HpO(I)CCCHOHaHLHOﬁ ACATCIIbBHOCTH KaK BO3MOKHOCTU Yy4YaCTUsl B
pPCIICHUHN JINYHBIX, 06H_ICCTBCHHBIX, ToCyaAapCTBCHHBIX, O6H.I€HaI_II/IOHaJ'ILHLIX HpO6JlCM;

° Memanpedmemnblx:



YMEHHME CaMOCTOSITEIbHO ONPEACNATh LEIU JEATEIbHOCTM M COCTaBIATH IUIAHBI
JESITEIBHOCTH; CaMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH
NeSTEIbHOCTb;,  HCIHOJB30BATH BCE  BO3MOXKHBIE PECYpChl Il JOCTHXKCHMS
MOCTABJIICHHBIX LEJIed M pealn3aluy IJIAHOB JEATEIbHOCTH;, BBIOMPATh YCIEUIHBIE
CTpaTEeruy B Pa3IMYHbIX CUTYalUsX;

YMEHHUE MPOJAYKTUBHO OOIIATHCS M B3aUMOJCHCTBOBATH B IIPOIIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh TIO3UIIUU JPYTUX YYACTHUKOB JIEATEIHLHOCTH, dPPEKTHBHO
pa3pemiaTh KOHQJIUKTHI;

BJIaJICHHNEC HAaBBIKAMHU I103HABATEIbHOHM, y4eOHO-HCCIIEIOBATENLCKOM W TMPOEKTHOU
NeSITeIbHOCTH, HAaBBIKAMH pa3pemieHust MpoOieM; CIIOCOOHOCTb M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IIOMCKY METOAOB PEIIEHUS INPAKTUYECKUX 3a1ad, IPUMEHEHUIO
Pa3IMYHBIX METO/I0B ITI03HAHMS;

TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITEIbHOW HH(POPMAIMOHHO-TIO3HABATEILHON
JESATEIbHOCTH, BKJIIOYAash YMEHHUE OPHUEHTUPOBATHCA B PA3IMUYHBIX HCTOYHHKAX
uH(bOpMalliK, KPUTHYECKU OIEHUBATh W  WHTEPIPETHPOBATH  HHGOPMAIHIO,
MOJIy4aeMyI0 U3 Pa3JINYHBIX UCTOYHUKOB;

BJIAACHUC A3BIKOBBIMH CpCACTBAMU: YMCHHEC ACHO, JIOTMYHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUSA, UCITOJIB30BATh aJICKBATHBIC A3BIKOBBLIC CPCACTBA,

BJIAJICHNEC HAaBBIKAMH I103HABATEIbHON pe(IEKCHH Kak OCO3HAHHS COBEPIIAEMBIX
JEHCTBUI U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIBTaTOB U OCHOBAHUM, IPaHULl CBOETO
3HAHUS U HE3HAHMSI, HOBBIX MI03HABATEIbHBIX 3a/1a4 U CPEICTB Ul UX JOCTHKCHUS;
LEJICYyCTPEMJICHHOCTh B TIOMCKaX M MPHHATUU peIIeHHH, COO0Opa3uTENbHOCTh U
UHTYULMS,  Pa3BUTOCTb  INPOCTPAHCTBEHHBIX  MNPEJCTAaBICHUH;  CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapPMOHHIO MUDA;

npeomemHuix:

C(i)OpMI/IpOBaHHOCTI/I HpeI[CTaBJIeHI/Iﬁ O MaTCMATHUKEC KaK 4YaCTHu MHpOBOfI KYJIbTYPbl U
MCCTC MATCMAaTUKHU B COBpeMeHHOﬁ OUBUIIN3allNH, criocobax ONHMCaHUs SBICHHH
PCATTBLHOr0 MHUpa Ha MATCMATHUYCCKOM S3BIKC,

c(OpMUPOBAHHOCTH TMPEACTABIECHUN O MaTeMaTHYECKHX MOHSTHUSX KaK Ba)KHEHIIMX
MaTEMaTUYECKNX MOJENSX, IMO3BOJIIOIIMX ONMCHIBATh U M3ydaTh pa3HbIC MPOLECCHl U
ABJICHM; IOHUMAHNE BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS MATEMAaTUYECKUX
TEOPHL;

BJIaACHUC MCTOJaMH J0OKa3aTCJIbCTB U AJITOPUTMOB PCIICHHA, YMCHUC UX NPUMCHATD,
IMPOBOAUTD AOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCUICHUA 3a1a4;

BIIQJICHUE CTAaHJAPTHBIMH MPHUEMAaMH DPEIICHHS PAlMOHAIBHBIX W HPPALMOHAIBHBIX,
MIOKA3aTeNIbHBIX, CTEIEHHBIX, TPUIOHOMETPUYECKUX YPABHEHWW W HEPABEHCTB, HX
CUCTEM; UCIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPaMM, B TOM YHUCIIE [ IIOMCKA
IyTH PENIEHUS U WIUTFOCTPALMY PEIICHUS] YPAaBHEHUN U HEPABEHCTB;



c(hOpMUPOBAHHOCTH TPEJCTABICHUNH 00 OCHOBHBIX TOHATHUSAX MAaTEMaTHYECKOTO
aHaJM3a M UX CBOMCTBAax, BIAJCHHUE YMEHUEM XapaKTEepPU30BaTh IMOBeJAeHUE (DYHKITUH,
UCIIOJIb30BAaHUE TOJYYEHHBIX 3HAHUM IS ONMCAaHUS W aHajdu3a peajbHBIX
3aBUCHUMOCTEH;

BJIa/ICHHE OCHOBHBIMU MOHSATUSMU O IJIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
durypax, HUX OCHOBHBIX CBOHCTBax; CGOPMHUPOBAHHOCTH YMEHHS paclo3HaBaTh
reoMeTpuueckue (pUrypel Ha YepTekax, MOACISIX U B PEAbHOM MHpE; NMPUMCHCHHE
M3YYEHHBIX CBOWCTB reOMeTpHUecKUX (puryp u Gopmys A pelieHus reOMeTpUIecKux
3a/1a4 W 33J1a4 C MPAKTUYECKUM COJICPKAHUEM;

c(OPMHPOBAHHOCTUH  MPEACTABICHUA O Tpoleccax MW  SBJICHUAX, HMEIOIINX
BEPOSITHOCTHBIA XapaKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHUDE,
OCHOBHBIX IIOHATUSAX DJJIEMEHTApHOW TEOPUM BEPOATHOCTEH; YMEHMH HaXOIWTh U
OLICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B NPOCTEHIINX MPAKTUYECKUX

CUTyalluAX U OCHOBHBIC XapaKTCPHUCTUKU CﬂyqaﬁHBIX BCJIMYMH,

— BJIaJICHUEC HAaBbIKAMH HUCIIOJIB30BaHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOIrpaMM IIpH

PCUICHUHU 3a1aY.

Kon YmMmenusa 3HaHUs

I1K, OK

OK 01. Beibupatb B pesynmbrare oCBOEHMSA IHCUMIUIMHEL | B pe3yabTrare
CHocoOBbl pelleHus 3a7iay | 00ydJarouuiics JOIKEH YMETh: OCBOCHHUS
npoQeCcCHOHAILHON AJuiredpa M HayajJa MaTeMaTH4YeCKOro | JUCLUIUIMHBI
JESATEIIBHOCTH, a”Haausa oOyyaroimuics
IPUMEHUTEIBHO K *  BBINOJHATH apU(PMETHUYECKHE EHCTBHA | JOJDKEH 3HATH:
Pa3INYHBIM KOHTEKCTAM. HaJ 4YMCIaMHM, codeTas YCTHbIE U |+ 3Ha4YeHUe

OK 02. OcyiecTBisTh IIACBMEHHBIE  NPHUEMBI;  CPAaBHMBATh | MaTEMaTHYECKO
MIOMCK, aHAJIN3 U YHCIJIOBBIE BBIPAKECHUS; i HayKu JUIs
MHTEPIIPETALNIO * HAXOJWUThb 3HAYEHMs] KOpHS, CTENEHH, | peIleHus 3aaad,
uHpopManuy, norapudma, TPUTOHOMETPUYECKHUX | BO3HMKAIOIIMX
HEOOXOIUMOM Is BBIDOKEHUII Ha OCHOBE OIPENETCHUs, | B TEOPUH U
BBITIOJIHEHMSI 3a/1a4 MOJIb30BaThCs MPUOIMKEHHOM OLEHKOW | MpPaKTHKE;
npodeccuoHanbHOM IIpH MPAKTUYECKUX pacueTax; LIUPOTY U B TO
JESATEIBHOCTH. *  BBINIOJIHATH npeoOpa3oBaHus | ke BpeMs

OK 03. IInanuposats u BBIp@XEHUH,  mpuMeHsiss  (OpPMYyJibl, | OrPaHUYEHHOCT
pean30BbIBAaTh CBSI3aHHBIE CO CBOWCTBAMHU CTENEHEW, | b PUMEHEHUS
COOCTBEHHOE Jorapu@mos, TPUTOHOMETPUUYECKUX | MaTeMaTHYeCKH
npodeccuoHaIbHOE U GyHKIMH; X METOJOB K
JMYHOCTHOE Pa3BUTHE. * BBIYMCIIATH 3HayeHWe (QYHKUUU 110 | aHalIu3y u

OK 04. Paborats B 3alaHHOMY 3HAQYECHHUIO apryMeHTa IIpH | MCCIIEJO0BaHUIO
KOJJIEKTHBE U KOMaH e, Pa3IMYHbIX criocobax 3aaHus PYHKINH; MIPOLIECCOB U

3P PEeKTUBHO *  OIpEenensaTh OCHOBHBIE CBOMCTBA | SIBJICHMM B
B3aMMOJIEIICTBOBATH C YUCIOBBIX (YHKIUH, WUIIOCTPUPOBATH | MPUPOJE U
KOJIJIETaMH, uX Ha rpadukax; oOriecTse;
PYKOBOJCTBOM, *  CTpOUTH IpadUKU H3YYEHHBIX (DYHKUHUH, | - 3HAUECHUE
KJIMEHTaMH. WUTIOCTPUPOBATh MO TpaduKy CBOMCTBA | MPAKTUKU U
OK 05. OcymiecTBisTh AJIEMEHTAPHBIX (PYHKIIMIA; BOIIPOCOB,




YCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITIIO Ha

TOCYJapCTBEHHOM A3BIKE C

Y4ETOM OCOOEHHOCTEH
COIMAJIBHOTO U
KYJBTYPHOT'O KOHTEKCTA.
OK 06. IIposaBnsaTh
IpaXkIaHCKO-
NaTPHOTUYECKYIO
MO3HIINIO,
JIEMOHCTPUPOBATH

OCO3HAaHHOC ITIOBCACHHEC Ha

OCHOBE TPATUITMOHHBIX
00IIIEYCIIOBCYCCKUX
IEHHOCTEH.

OK 07. CopeticTBOBaThH
COXpaHEHHUIO
OKpYKarolleu Cpeibl,
pecypcocOepexeHHIo,

3¢ (HeKTHBHO ACHCTBOBATH

B UPE3BBIYANHBIX
CUTYaIUsX.

OK 08. Mcnonb3oBaTh
cpencTBa PU3UIECKOM
KYJIBTYPBI 17151
COXpaHCHHS U
YKpETUICHUS 3J0POBbS B
nporecce
npodeccuoHanbHOM
JESITCIIBHOCTH |
MOIJIEP>KaHUS
HEO00XOUMOT0 YPOBHS
buznyeckoit
MOJITOTOBJICHHOCTH.
OK 09. Mcnonb3oBaTh
uH(pOpMaIMOHHBIE
TEXHOJIOTHH B
npodecCHOHAIbHON
JESTENIbHOCTH.

OK 10. ITonp30BaThcs
npodeccuoHanbHOM
JIOKYMEHTalen Ha
rOCy/IapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.
OK 11. ITnanupoBats
PEITPUHIMATEITBCKYIO
JESITENILHOCTD B
podeCCHOHATBEHON

chepe.

HaxXOoquThb IPOU3BOAHBIC 3JICMCHTAPHBIX

byHKmii;
HCII0JIB30BATh IIPOU3BOJHYIO JUIS
HU3Yy4YCHUSA CBONCTB byHKIMN u

MIOCTPOEHUSI IpahuKOB;

pemars 3aa4y MPUKIAIHOTO Xapakrepa
Ha  HaxoxJIeHue  Haubojbllero u
HaVMEHBIIIETO 3HAYCHUS;

BBIUHUCIATL B IPOCTEHIIMX  CIy4asx
IUIOIIAAN U OOBEMBI C HMCIOJIB30BAaHUEM
OIIPEEIEHHOT0 UHTErpaa;

peuaTh palMOHAJIbHBIC, [TOKA3aTENIbHBIC,
JorapupmMuyuecKue,
TPUTOHOMETPUYECKUE YpaBHEHUS,
CBOJALLMECS K JIMHEHHBIM "
KBaJpPAaTHBIM, a TaKXe AaHAJIOIMYHbIC
HEPABEHCTBA U CUCTEMBI;

UCIOJNB30BAaTh  TpapHUUECKUil  METO.
pelLlIeHNs] ypaBHEHUIN U HEPABEHCTB;
COCTABJSITH W pelaTh YPAaBHEHUA U
HEPABEHCTBA, CBS3bIBAIOILINE
HEU3BECTHHIC BEJIMYMHBI B TEKCTOBBIX (B
TOM YMCJI€ MPUKIIAJHBIX) 3a/1a4ax.

Hcnoab3oBarb npuodpeTeHHbIe
3HAHUST M YMEHHSI B NPAKTHYeCKOit
AeATeTbHOCTH " MOBCE/HEBHOI
JKU3HU:

JUIE  TPAaKTHUYECKHX  PacdyeToB IO
bopmynam, BKJTFOYAst dbopMyIbI,
colepKallfe  CTEMEeHHW,  PaJHuKalbl,
gorapumMbl U TPUTOHOMETPUYECKHE
¢byHKINH, UCTIONB3Ys npu

HeO6XOI[I/IMOCTI/I CIIPaBOYHBIC MATCPUAJIbL

u npocTeiiune BBIUNCIIUTEIbHBIE
YCTPOMCTBA.

JUIS ONHCAaHUSl C TOMOIIBI0 (PYHKIMH
pa3IMYHBIX 3aBHCUMOCTEH,
MIpeICTaBICHUS ux rpaguyecku,

WHTEpIpEeTAIH rPpauKoB.

pelieHus TMPUKIAIHBIX 3a7ad, B TOM
YUCJI€  COLMATbHO-D)KOHOMHYECKUX U
¢dbuzmvyeckux, Ha  HAWOOJBIIME U
HaUMEHbIIINE 3HAYEHUsI, HA HAXOXKICHUE
CKOPOCTH U YCKOPEHHUSI.

JUIsL  TIOCTPOEHHUS M HUCCIEIOBAHMS
MPOCTEUIIINX MATEMATHIECKUX MOJICIICH.

I'EOMETPUA ymertn:

pacrno3HaBaTh Ha YepTeKax U MOJEIAX
[IPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTD
TpeXMepHbIE OOBEKTHI C UX ONUCAHUSIMHU,

BO3HUKAIOIINX
B CaMOi
MaTeMaTHKe
JUISL
dhopMupoBaHHS
U pa3BUTHS
MaTeMaTH4eCKO
1 HayKu;
UCTOPHIO
pa3BUTHSA
MOHSTHSI YUCIIA,
CO3/1aHUs
MaTeMaTH4eCKO
ro aHajmsa,
BO3HUKHOBEHUS
U pa3BUTHS
reOMETPUU;

* YHHUBEPCAJIBHBIN

XapakTep
3aKOHOB
MaTeMaTHYeCKH
X pacCyKJIeHUH,
nX
MIPUMEHUMOCTD
BO BCEX
o0JacTax
YeJI0BEUECKOM
JIESATCILHOCTH.




M300paKCHUSIMU;

*  OIMCHIBATh B3AaUMHOE PACIIONIOKCHHE
MPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE,

*  QHAIM3UPOBATH B IIPOCTEUILINX CIIy4asiX
B3aMMHOE PACIIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

*  M300pakaTh OCHOBHBIC MHOTOTPaHHUKHU
W KPYTJIBIC TCJIA; BBIIIOJIHATH YCPTCIKU 1O
YCJIOBHSIM 3a71ay;

* CTPOMTH IIPOCTEHIINE CEYEHU KyOa,
MIPU3MBI, TUPAMUJIBI;

*  peuiaTth MIaHUMETPUUCCKUC U
MPOCTEUIIIHE CTEPEOMETPUICCKHE 3a7au
Ha HaXO0XJICHUE TeOMETPUICCKIX
BEJIMYUH (IJTUH, YIIIOB, IIOMIAICH,
00BEMOB);

*  HCIOJIB30BaTh NIPU PEIICHUU
CTEPEOMETPUIECKUX 33124
TUTAHUMETPUYECKUE (PaKThl K METOIBI;

*  IMPOBOAWUTH NOKA3ATCIBbHBIC PACCYKIACHUA
B XOJIC PCLICHHS 33]1a4;

*  HCIO0JIb30BATh npuodpeTeHHbIe
3HAaHUSI M YMEHHsl B INPaKTH4YeCcKOi
e TeJIbHOCTH U NOBCeHeBHOI
KU3ZHU:

* I8 MccienoBaHus  (MOAEIMPOBAHUSA)
HECJIO)KHBIX NPAKTUYECKUX CUTyalUd Ha
OCHOBE H3YYEHHBIX (OPMYN U CBOWCTB
¢uryp;

* BBIYHACJIECHHUSA OOBEMOB W ILIOLIALEH
IIOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEI
IpU pELIEHUH NPAKTHUYECKUX 3ajad,

HCTIOJIb3Ys npu HEO0OXOIUMOCTH
CIIPpaBOYHHUKHU n BbIYUCINUTCIIbHBIC
YCTPOMCTB

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCIHUIIIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHOI padoThl

i Oo0bem
Buj yue6Hoii padoThl
4acoB
CymmapHasi yueOHasi HATpy3Ka BO B3aUMO/1eiiCTBUH C NpenogaBarejieM 285

Camocmoamenvnasa paboma

10




B cnyyae ecnu camocmosmenvnasn paboma 6 pamkax NPUMEpPHOL NPOSPAMMbL He
npeodycmMompena, mo 8 OAHHOU CIMPOKe CMAGUMCsl NPOYEPK.

O061beM 00pa3oBaTeIbHON MPOrpaMMbl 285
B TOM YHCIIE:

TEOpEeTUIEeCKoe 00ydeHne 237
nabopaTropHbIe pabOTHI (€CIIU MTPETYCMOTPEHO) -
MIPaKTUYECKHE 3aHATHS (€CIIH MPETyCMOTPEHO) 36
KypcoBas paboTa (MpoeKT) (eciii MPeayCMOTPEHO) -
KOHTpOJIbHAsE paboTa 12

Camocmosmenvuasn paboma

IIpomeskyTouHas aTTeCTALMSA NPOBOAUTCH B opMe IK3aMeHa

11




2.2. TeMaTHyeCKHi IJIaH H coaepikaHue yqeﬁnoii JUCHUILIMHBI «MaTeMaTHKAa: a.nreﬁpa H HAYAJIa MATEMATHYICCKOI0 aHAJIn3a;

reoMeTpus»
HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, JaboparopHblie padoThl M NPAKTHYECKHE 3aHATHSA, Oo6bem OcBan
pa3/iesioB M TeM CaMOCTOfITeIbHAsl padoTa o0yyarommxcst 4acoB BaeMble
o0mme
KoMIerTe
HIMH
Pasznea 1 BBeaenne 2
BBenenne Conep:xanue yueOHOro MaTepuaJia 2 OK1,
OK2,
MaremaTika B HayKe, TEXHHKE, SKOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJIOTUSAX M IMPAKTHUYECKOH OK5
nestenbHOCTH. Lleny u 3a1aun u3ydeHus: MaTeMaTHKK 1pu ocBoeHnu cnenuainbHocteld CITO.
Paznen 2 PasBuTHe NOHATHA 0 YHCJIE 14
Tema 2.1 Conep:xanue yueOHOro MaTepuaJa 5) OK1
Heabre, MHoxecTBa 4ncell: HaTypajbHbIX, LEJbIX, PALlMOHATIBHBIX, HPPALMOHAIBHBIX, IeHCTBUTEIbHBIX. OK2
pPauuoOHAJILHBIE H Apudmerndeckue neiCTBUS HA/I PAlMOHATHHBIMH YHCIIAMH, 3aKOHBI apU(PMETHIECKUX TCHCTBHIA.
AelicTBUTEIbHBIE ITponientsl. [lepemeHHbIe U TOCTOSAHHBIE BEIMYMHBL. UHCIIOBBIE BBIpAKEHUS ¢ IEPEMEHHOH (1ieble U OK4
YyHcJa. npoOHBIe). YpaBHEHUS, KOPHU ypaBHEHHUsI. MHOTOWIEH; CIIOKEHHE, BEIMUTaHUE, YMHOKEHHUE OK5
MHOT'OYJIEHOB; CIOCOOBI Pa3JI0KEHUS] MHOTOUIEHOB Ha MHOXKHTENH, (POPMYJIbI COKPAILIEHHOTO
yMHOXeHUs. KBaspaTHbie ypaBHEHHS, MX BUBI, (HOPMYJIIB IUCKPUMHHAHTA U KOPHEH KBAIPaTHOTO
ypaBHeHUs. KBagpaTHble HepaBeHCTBa. OnpeieieHle U CBOMCTBA JIMHEHHON U KBaIpaTUYHOM
GbyHKIHH.
IIpakTnyeckas padora 1

[Ipumenenne 3akOHOB apu(METHUECKUX JEHCTBHI K YIPOIICHUIO BRIYUCICHUN. Beruncienue
MPOIICHTOB. YTIPOIIEHHUE YHUCIOBBIX BBIPAKEHUM C TIEPEMEHHOM (IIENTBIX U IPOOHBIX) B X0J1€
TOXJIECTBEHHBIX Tpeobpa3zoBaHuii. PeleHre TMHEHHBIX YpaBHEHUMN, CHCTEM YpaBHEHUN U
HepaBeHCTB. [[puMeHenne GopMyIr COKpaIeHHOTO YMHOXKEHHUS K Pa3JI0KEHHUI0O MHOTOUJICHOB Ha
MHOKHTENN. Perenne kBapaTHbIX ypaBHeHU. Perenue kBaapaTHbix HepaBeHCTB. [locTpoeHue




rpaduKoB TUHEHHOHN U KBagpaTuaHOU (pyHKIMii. [I[peoOpa3oBanue anredOpanvdecKux BhIPaKEHUH.
Pemenue npukiaaHbIX 3a7a4 ¢ IPOU3BOJCTBEHHBIM COJIEPKaHUEM.

Tema 2.2 Coaeprxanue yueOHOro MaTepuasa 3 OK1;
OK2;
KommiexkcHble [ToHsiTHE O MHUMBIX U KOMIUIEKCHBIX UnCiax. [ eoMeTprueckas HHTEpIpeTalis KOMIUIEKCHBIX YHCEI. OK4
yHciaa Monyinb koMIuiekcHOTO yncia. CloxeHue, BBlMUTaHuEe, YMHO)KEHUE U JIEJICHUE KOMILJIEKCHBIX YHCEll, OK5
3aJJaHHBIX B alredpandeckoit popme.
Tema 2.3 Conep:xanue yueOHOro MaTepuaJia 4
Ipuban:keHHbIE [TonsiTHe aOCOMIOTHOM U OTHOCUTENLHOM MOTPEIIHOCTH. AOCOIOTHAS TOTPEITHOCTh U TPaHUIla OKI;
BBIYMCJICHUS. a0COFOTHOM TTOTPEITHOCTH MTPHOJIMKCHHBIX 3HAYCHHH Yucell. BepHble v 3Havanie mudpsl yuca. OK2;
HorpemHxocTy OTHOCHTENbHAS TOTPEIIHOCTD NPUOIMKEHHOT0 3HaUeHus yncia. OKpyrieHrue 1 MorpeuHocTb OK4;
NPHOINKeHHBIX oKkpyrieHus. JleficTBus Hax NpUOIM>KEHHBIMY 3HAUEHUSIMU YHUCETI C YUETOM T'PaHUI] IOIPELIHOCTEH. OK5
3HAYEHHI YHCce Brruncnenus ¢ Hanepen 3aJaHHOM TOUHOCTbBIO. [IpuOIMKeHHbIE BRIYUCICHUS U PEILICHUS
IIPUKJIAJIHBIX 3ajau.
KonTtpoabsnas padora Nel o reme «Pa3Butne NOHATHSA O YUCIIE). 1
Kophu, crenenn n sorapupmsol
Pazgen 3 PHY, pu¢ 29
Conep:xanue yueOHOro MaTepuaJa OK1;
Tema 3.1 5
OK2;
Kopens N-oii Kopuu HarypanpHOM cTeneHM M3 4yMcila W UX cBoilctBa. OmpezneneHue KOpHS N-OH CTENEHH. OK4:
3
CTENeHH U ero OcHoBHbI€ cBolicTBa KOpHEH. [ToHsTHE 00 HppallMOHATIEHOM YPaBHEHUH.
CcBOJicTBA. OK6
VppaumonanbHbie IIpakTnyeckas padora 1
YPaBHeHMA

Brruucnenue u cpaBHeHNE KOpHEH. BrimonHeHue pacueToB ¢ pagukanamu. [IpeodbpasoBanue
palMOHAIIBHBIX U UPPALIMOHAIIBHBIX BRIPAKEHUN. PellleHre uppalmoHanbHbIX YpaBHeHU. Pemienue
MPUKJIAAHBIX 3a7a4.
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Conep:xanue yueOHOro MaTepuaJia

OKI;

Tema 3.2 9 OK2.
CreneHu ¢ BBeneHue cTeneHel ¢ pallnoHaJIbHBIMU I10KA3aTENsIMU U UX CBOWCTB. CTENeHH ¢ JEHCTBUTEIbHBIMU OK4;
PALMOHAIBLHBIMHI nokaszarensiMu. CBOMCTBa CTENEHH ¢ ACHCTBUTEIbHBIM NOKa3aTeseM. [IpeobpazoBanue
MOKA3ATEJSAMH M MX | PAlMOHAJIBHBIX, CTETIEHHBIX, I0KA3aTEIbHbIX BbIpakeHUH. [IoHATHE 0 MOKAa3aTEIbHOM YPABHEHHH. OK5
cBOlicTBa IlpakTHyeckasi padora 1
HaxoxneHue 3HaueHMi creneHeil ¢ paloHaibHbIMU NoKa3aTessMu. CpaBHEHUE CTEIIEHEH.
ITpeoOpa3oBaHus BeIpaKEHHM, COJepKALIMX CTeNeHH. Perenne noka3zaTeabHbIX YPaBHECHHH.
Tema3.3 Conep:xanue y4ye0OHOro MmaTepuasa 9 OK1;
OK2;
Jlorapugmsi. Jlorapudm. Jlorapudm grciaa. OCHOBHOE JOrapu(PpMHUUECKOE TOKAECTBO. JlecITUUHbIEC U HAaTypaJbHbIE
Jlorapugmuyeckne | norapudmel. [lpaBuna gevictBuii ¢ norapupmamu. Ilepexon k HoBomy ocHoBaHMIO. [IpeoOpasoBanue OK4;
YPABHeHHUA norapupmMuuecKkux BoipaxkeHuil. [lonsrue o norapudmMudeckoMm ypaBHEHUH. OKS
IIpakTnyeckas padora 2
Haxoxpaenue 3HaueHuii sorapudma 1o npou3BoJIbHOMY OCHOBaHHUIO. [lepexos oT 0AHOro OCHOBaHUs
K JpyroMmy. Beruucnenue u cpaBHeHue jgorapugmos. JlorapudpmupoBaHue U NOTEHIIMPOBAHUE
BBIPaKCHU.
[TpuGnnxKeHHbIe BEIUMCIIEHUS U PELIeHNs NPUKIIaIHbIX 3a/1a4. Pemenue norapupmuueckux
ypaBHEHUN. PelleHne NpukiIagHsIx 3a1ad.
Kounrpoabnas padora Ne2 mo teme «KopHH, cTenieHn u Torapudmb»y 2
Paznen 4 IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBeE. 24
Tema 4.2 Coaepixanue yueOHOro MaTepuasa 12 OK1;
OK2;
Mpamblie u Onpenenenne cTepeoMeTpUn, OCHOBHBIE NOHATHA. CleACTBHSI aKCHOM cTepeoMeTpuu. OnpeneneHue
IIOCKOCTH B MapajuIeIbHbIX, IEPECEKAOIIMNXCS, CKPEIINUBAOIIMXCS MPAMBIX B IPOCTpaHCTBE. Teopema o OK4;
MPOCTPAHCTBE. CYLIECTBOBAHMM U €AMHCTBEHHOCTH IIPSIMOM, NTapajuleIbHON JaHHOU. TeopeMa o mpu3Hake

NapajuleIbHOCTH JBYX NpsiMbIX. OmpesieseHre napajieIbHOCTH MPSIMOM 1 TNIOCKOCTH. Teopema o
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I[HapajuenbHOCTH
NPAMbIX H
IJIOCKOCTEi B
NPOCTPAHCTBE

MIPU3HAKE apAIIETbHOCTH MPSMOU U TuIocKocTh. OTpeiesieHne MmapauieIbHBIX TNIOCKOCTEH.
Teopema 0 mpu3HaKe MapajIeIbHOCTH JIBYX IJIOCKOCTEN. TeopeMa 0 cynecTBOBaHUH €IMHCTBEHHOMN
IJIOCKOCTH, MapajuiesibHOM 1aHHOM. CBOMCTBA MapaiebHbIX INIOCKOCTEN. B3anmMHoe pacnonoxenue
MPSMBIX U IJIOCKOCTEH.

IIpakTuyeckas padora

[Ipu3Haky B3aMMHOTO PAacloOI0KEHHS NPSIMBIX. YTOJI MEXKIY NpSIMBbIMUA. T€opeMbl O B3aUMHOM
pacIoNOKEHNH NPSIMOM U TIIIOCKOCTH. [IpU3HaKu U CBOMCTBA MapalyIeNbHbIX IIIOCKOCTEN. PaccTosiHue
OT TOYKH J0 IJIOCKOCTH, OT IPSIMOM 10 TUNIOCKOCTHU, PACCTOSIHUE MEKY INIOCKOCTAMU, MEKIY
CKPEIIMBAOIIUMUCS TPSIMBIMU, MKy TPOU3BOJIBHBIMU (PUTYpaMu B POCTpaHCTBE. Pemenue
BBIYMCIIMTEINIbHBIX 337124 U 33/1a4 Ha JOKAa3aTeJIbCTBO C UCIOJb30BAHUEM aKCOM CTEPEOMETPHUH U UX
CJIEJICTBH, OmpeaesieHuld u TeopeM u3 naparpada «llapamienbHOCTh NPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBEY.

Tema 4.3

IepnenauKyasipHoc
Th NPSAMBIX U
IUIOCKOCTEH B
NMPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaJia

Onpenenenre NepreHIUKyYIIpHBIX NPsAMBIX. Teopema o Npu3HaKe NepHIeHANKYISIPHOCTH IBYX
HpsIMBIX (2 cirydast — Ha IVIOCKOCTH UM B IpocTpaHcTBe). OnpeneneHne npsaMoi, NepneHIuKyIIpHOMI
IJIOCKOCTH. Teopema o Mpu3HaKe NePHEeHANKYIIPHOCTH IPSIMON U ITIOCKOCTH. Teopema o
NEPIEHIUKYJIIPHOCTH OJHOM U3 IBYX NapaJlIeNIbHBIX MPSAMBIX. Teopema 0 2-X npsIMbIX,
MEePIEeHIUKYJISAPHBIX TUIOCKOCTU. OnpeieneHne NeprneHIuKyspa U3 TOUKU Ha MIIOCKOCTh, OCHOBAaHUE
MEPIEHIUKYIIAPA, PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, HAKIIOHHOW OT TOYKH JI0 IJIOCKOCTH,
OCHOBaHUE HAKJIOHHOM, MpOeKIMH HakJIoHHOH. Teopema o 3-x neprneHaukynspax. 'eomerpuyeckue
npeoOpa3oBaHus MPOCTPAHCTBA: NMapaUIEIbHbIN IEPEeHOC, CAMMETPUS OTHOCUTENIBHO IIIOCKOCTH.
[TapannensHoe npoektupoBanue. [1nomans oproronansHoi npoekiuu. M3odpaxenue
MIPOCTPAHCTBEHHBIX (QUTYD.

IIpakTnyeckas padora

Pemenne BRIYMCINTEIIHFHBIX 3aJa4 1 3aJa4 Ha JOKa3aTCJIbCTBO C UCIIOJIB30BAHUEM aKCHOM
CTCPCOMCTPHUU U UX CHCHCTBHﬁ, OHpC,Z[CJ'ICHHfI " TCOPEM U3 TCMbI «HCpHCHI{I/IKyHHpHOCTB MPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBCH.

OK1;
OK2;
OK4;
OKS5
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KonTpoabHnas padora Ne3 1o teme «lIpsambie ¥ TIIOCKOCTH B MPOCTPAHCTBEY.

Pa3zpgen 5

Komo0unaropuka

16
Copaep:xanmne yaeOHOTro MaTepuajia OK1;
Tema 5.1 4
OK2;
OcHoBHBbIe IOHsiTHs | [IOHATHE MHOXXECTBA, 3JIEMEHT MHOKECTBA, CIIOCOOBI 3aJJaHNsI MHOXKECTB, KIacCU(UKAIUS MHOXKECTB OK4:
2
KOMOMHATOPUKH [0 KOJMYECTBY 3JIEMEHTOB, IOAMHOKECTBO, PABHBIE MHOYKECTBA, ONEPALMHM HAJl MHOXECTBaMHU,
IpaBUja CYMMBI, NPABWIO YMHOXEHHS, W300pakeHrne MHOKecTB. llonstue Qaxropuana. Vcropus OK5
pa3BUTH KOMOMHATOPHKH, €€ POJIb B Pa3IMYHBIX Cepax YeTOBEUECKON KU3HEIEATEITLHOCTH.
Tema 5.2 Coaep:xanue yueOHOro MaTepuaJia 11 OK1;
' OK2;
Buabl coeHHEeHHI Bunel coenvHeHuni - coueTanus, pasMelleHus, IEPECTAHOBKH, CBSI3b MEXTy ITPEICTABICHHBIMU OK4:
9
BUJaMU coeuHenuii. @opmyrna ounoma Herotona. CBoiicTBa OMHOMHHATBHBIX KO3 PHUIIEHTOB. OK5
Tpeyronpuuk [Tackans.
IIpakTnyeckas padora 1
[IpaBuia komOuHaTOpUKH. Pemenne koMOMHATOPHBIX 33a4. 3a7aud Ha MOJCUET Yncia pa3MelIeHHH,
MepecTaHOBOK, coueTaHui. Pemenue 3a1au Ha nepedbop BapuanToB. bunoM HeioTOHa U TpeyronbHUK
[Tackans. [Ipuknaguelie 3a1a4uu.
Kountpoabsnas padora Ne 4 mo teme «KomOuHaTOpUKaY. 1
Pa3nen 6 Koopaunatel 1 BeKTOpBI 22
Coaep:kanue yueOHOro Marepuaja OK1;
Tema 6.1
OK2;
BekTopbl Bekropsl. Moayns Bektopa. PaBeHcTBO BekTOpoB. Cli0)KE€HHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 6 OK4:
5
yucio. PaznoskeHne BeKTOpa 1o HalpaBlIeHUSAM. YTOJI MEXIy AByMs BeKTopamu. IIpoexuns Bekropa
Ha ock. Koopaunatel BekTtopa. CkansipHOE MPOU3BEAEHUE BEKTOPOB. M CMOIb30BaHWE KOOPAWHAT U OK5

BCKTOPOB IMPpH PCHICHUN MATEMATHYCCKUX U MMPUKIAAHBIX 3aaa4.
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IIpakTuyeckas padora

1
Bexkropsl. JlelicTBus ¢ BekTopamu. JlecTBuUs ¢ BEKTOpaMu, 3aJJaHHBIMU KoopauHaTtaMu. CKajsipHOe
IIPOU3BEICHNE BEKTOPOB.
Tema 6.2 lekaproBa | Coaep:xxaHue y4eOHOro MmaTrepuaJia 13 OK1;
CHCTEMA KOOPAMHAT OK2;
B IPOCTPAHCTBE [IpsimoyronbHas (qexkapToBa) cucTeMa KOOpAMHAT B IIpocTpaHcTBe. DopMysia pacCTOSHUS MEXAY OK3
JBYMSI TOUKaMH. Y paBHEHHS c(epbl, IUIOCKOCTH U MIPSIMOIA. OK4:
9
OK35
IIpakTnyeckas padora 1
JlexapToBa cucTemMa KoopJAuHaT B mpocTpaHcTBe. CocTaBiIeHUE YpPaBHEHUN OKPYKHOCTH, chephl,
IJIOCKOCTH. BhlunciieHne paccTosiHUSI MEXKAY TOUKAMHU.
KonrtpoJabHnas padora Ne 5 no teme «KoopuHaThl U BEKTOPBI». 1
Paszpnen 7
8 OCHOBBI TPUTOHOMETPHUH 35
Tema 7.1 Conep:xanue yueOHOro Marepuasia 2 OK1;
OK2;
OcnoBHuble nousiTusA | Panmannas mepa yria. BpamarensHoe amkenue. CHHYC, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIa. OK4:
3
OK5
Tema 7.2 Coaep:xanue y4eOHOro MaTepuasa 5 OK1;
OK2;
OcHoBHbBIE OCHOBHBIE TPUTOHOMETPUYECKHE TOKIECTBA. OK4;
TPUTOHOMETPUYECKHU OK5
e TOXKIecTBa
Tema 7.3 Conep:xaHue yueOHOro MaTepuasa 13 OK1;
OK2;
IIpeoOpasoBanus ®opmyinsl npuBeaeHuss. PopMyiisl cinoxkeHust. Popmyssl yaBoeHuss PopMyIibl TOJIOBUHHOTO YIJIA. OK4:
5
NPOoCTeHIuX ITpeoOpa3oBaHue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIHMI B IPOM3BEICHUE U TPOU3BEACHUS B CYMMY.
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TPUTOHOMETPUYECKHU
X BbIpasKeHHu i

BripakeHue TpUroHOMETpHUYECKUX (DYHKIMIA 4epe3 TAHT€HC TTOJIOBUHHOTO apTyMEHTa.

OK5

Tema 7.4 Coaeprxanue yueOHOro MaTepuasa 10 OK1;
Tpuronomerpudeck | OOpaTHple TPUTOHOMETpUYECKHE (GYHKIHMH: apKCHHYC, apKKOCHMHYC, apkTaHreHc. Ilpocreifmme OK2;
ue ypaBHeHHUs U TPUrOHOMETpUUECKHE YypaBHeHus. [Ipocrelimime TpPUrOHOMETPUYECKHE HEpaBeHCTBA. Bubl
HepaBeHCTBA TPUTOHOMETPUUECKUX YPaBHEHUI. OK3
IIpakTuyeckasi pabora 4 OK4;
Pemenne nmpocrenmmx TPUrOHOMETPUYECKUX yYpaBHEHUM. Penienue npocrenmmx OKS
TPUTOHOMETPUUYECKUX HEPABEHCTB. PellieHre TpUroHoMeTpUYeCKIX YpaBHEHUH, CBOASALIMXCS K OK5
KBaJ{paTHbIM, OJJHOPO/IHBIX U PEIIAeMbIX C IIOMOUIbIO Pa3IMYHBIX (HOPMYJ TPUTOHOMETPHUH.
KonTtpouabnas pa6ora Ne 6 no reme «OCHOBBI TPUTOHOMETPUM. 1
Pazjen 8 DYHKUUH U TpaduKn 24(+12)
Tema 8.1 Coaep:xaHue yueOHOro MaTepuaJia 4 OK1;
DyHKIUH OO6sacTh onpeieNeHnss 1 MHOXKECTBO 3HAa4eHMI; rpaduk QyHKINHU, MOCTpoeHHe rpadukoB QyHKIUH, OK2;
3a/IaHHBIX PA3JIMYHBIMU CIIOCOOAMHU. OK4
OKS5;
[IpeoOpaszoBanus rpaduxos. [lapanienbHblil TepeHOC, CAMMETPUS OTHOCUTENBHO OCe KOOpIWHAT U
CUMMETpUSl OTHOCUTENIBHO Havaja KOOpAUHAT, CHMMETPUsI OTHOCUTENLHO MPSAMOH y = X, pacTsDKEHHE
U C)KaTHE BIOJIb OCEM KOOPAUHAT.
Coaep:xanue yueOHOro MaTepuasia OK1;
Tema 8.2 5
OK2
Croiicrpa pynkuun | MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTh, OTPAHUYEHHOCTD, HEPHOANIHOCTD. [IpoMexyTKH
BO3pacTaHMs U YObIBaHUs, HAaUOOJIbIIIee U HAUMEHbILIee 3HAUYCHH, TOUKH dKcTpeMyMa. [ padudeckas OK4
unTepnpetanus. [Ipumeps! pyHKIMOHANBHBIX 3aBUCUMOCTEHN B peallbHbIX MpoLieccax U SBICHUSX. OK5

Apudmernueckue onepanuu Hag GyHkausamu. CrnoxHas GyHkuus (kommosunus). [lonstue o
HENPEPBIBHOCTH (PYHKIIUH.

IIpakTnyeckas padora
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Uccnenoanue ¢pyakuuu. CBOMCTBA TMHEHHOM, KBAAPATUUYHON, KYCOUYHO-JTMHEHHOW U IPOOHO-
nuHeHoW (yHkuuid. HempepbiBHBIE U TeprOANYeCcKHe (DYHKITHH.

Tema 8.3 Coaeprxanue yueOHOIro MaTepuaJa i _ 3 OK1;

OGpaTHbie pyHKIHA O6uactpb OmpeeNeHHs 1 00J1acTh 3HAYCHHUI 00OpaTHOW (DYHKITHH. OK2;
I'padux oOpaTHOM QYHKITUH. OK4;

OK5

Tema 8.4 Coaeprxanue yueOHOIro MaTepuaJa 8 OK1;

Crenennsie, Omnpenenenust yHKIUH, ©X CBOMCTBA M rpaduKH. OK2;

NoKa3aTeJIbHbIe, IIpakTHyeckas pabora 2 OK4

Jorapugpmuveckue CaoiicTBa 1 rpa MKy CTETMEHHBIX, TOKA3aTENbHBIX, Jorapupmudeckux GpyHkuuid. CBoiicTBa U OK5

" rpaduKy CHHYyCa, KOCHHYCa, TAHT€HCAa U KOTAHT'€HCA, OOPATHBIX TPUTOHOMETPUIECKUX (PYHKITHIA.

TPUTOHOMETPHYECKHN | ["apmoHnueckue koseOanus. [Ipukinaaaeie 3agaun. [Toka3aTenpHbIe, JorapudMUUYECKHE,

e QyHKIMH. TPUTIOHOMETPUUYCCKHEC YPABHCHHS M HCPABCHCTRBA.

Obparubie KontpoabHnas pa6ora Ne 7 o reme «DyHKIIUU U TPAPUKI. 1

TPUTOHOMETPUYECKHU

e pyHKuumn

Paznen 9 MHOrorpaHHMKH H KpYyIJble TeJa 30(+15)

Tema 9.1 Conep:xanue yueOHOIro Marepuaa 11 OK1;

MHoOrorpaHHuKu Bepmmnbl, pebpa, rpaHu MHororpaHHuka. Paseprka. MHororpannsle yribl. Bsinykisie OK2;
MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsmas n HaxioHHas npusma. [IpaBunbHas npusma. OK4;
[Mapannenenunen. Ky6. I[lupamupa. IlpaBunpHas nupamuga. YcedeHHas nupamuja. Terpasap. OK5

CI/IMMeTpI/II/I B Ky6e, B IMapaiejicnuieac, B NpU3ME H NHPpaMHUIC. Ceuenns I(y6a, MpU3Mbl U
nupaMubl.

[IpencraBneHne O NPaBWIBHBIX MHOTOTpPAHHHMKAX (TeTpasape, KyOe, OKTasape, IOAEKadApe U
ukocaszpe). O6beM u ero maMmepenue. MurerpanbHas Gopmyna o0bema. Popmynsl odbeMa Kyoa,
MPsIMOYTOJIBHOTO TMapajienenumnena, npusmsl, nupamuabl. [lonobue ten. OTHoweHUs miomaaen
MOBEPXHOCTEH 1 00BEMOB TIOJJOOHBIX TEIL.

IIpakTHyeckas padora
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Paznuunble Buabl MHOrorpanHuKoB. Vx nzobpaxxenus. CedeHus, pa3BepTKH MHOTOTPaHHUKOB.
[Tnomans nosepxHocTu. Buasl cummerpuii B mpoctpancTBe. CHUMMETpHsI MHOTOIPAaHHUKOB.
Beruucnenue miomaneit u o0beMoB. Penienne 3a1a4 Ha IOCTPOEHNE CEYCHUI MHOIOI'PaHHHUKOB.
Pemenne 3agay  Ha BBIYMCICHHE IUIOINAACH MOBEPXHOCTH U O0BEMOB MHOTOIPAaHHHKOB.
Hcnosp30BaHne CBOMCTB MHOTOIPaHHUKOB IIPH PEIIEHUN MAaTEMATUYECKUX U IPUKJIAIHBIX 3a1a4.

Tema 9.2
Kpyrabie Tesa

Coaep:xaHue yueOHOIro MaTepuaJia

Hunuaap u konyc. YcedeHHbIH kKoHyc. OCHOBaHHE, BBICOTa, OOKOBasi MMOBEPXHOCTh, 00pa3yroIas,
pasBepTtka. OceBble CEUYCHHS M CEUYCHHMS, MapajuieabHble ocHOoBaHWIO. Illap m cdepa, ux ceueHus.
Kacarenpnast mmockocts k chepe. DopMyiibl 00beMa IIMHIPA, KOHYCA, IIapa.

@DopMmyJIbl TUIONIAIM TOBEPXHOCTEH IIMIIMHPA, KOHYCa, CPephl.

10

IIpakTuyeckas padora

Paznuunsie Buasl Kpyribix Ted. Ux usoOpaxkenus. CeueHus, pa3BepTKu Kpyriibix Ten. CUMMETpus
KpyYIJIbIX Tell. Beruncnenue miuomaneit u o0bemMoB. Mcnonab3oBaHue CBOWCTB TeJl BpalLleHUs IPU
peLICHUU MaTEMaTUYECKUX U IIPUKIIAJHBIX 3a1a4.

Kounrpoabnas padora Ne 8§ 1o teme « MHOrOrpaHHUKH U KPYTJIBIE TEIA.

OK1;
OK2;
OK4;
OKS5

Pa3zpen 10

Hauana MmaTeMaTHYe€CKOI0 aHAJIH3Aa

30

Tema 10.1

ITocaenoBaTeabLHOCT
H.

Conep:xaHue y4eOHOro MaTepuaJia

CnocoObl  3amaHus W CBOWCTBA YHCIOBBIX TmocienoBarenbHocTeil. [lomstue o mpenene
nocnenoBareabHOCTH. CylllecTBOBaHUE Mpe/iesla MOHOTOHHOM OTpaHMYEHHOM MOCIeA0BaTEeIbHOCTH.
CymmupoBaHue nocienoBareinbHocTel. beckoHeuHo yObIBaroliasi reoMeTpuyecKkasl porpeccust u ee
CyMMa.

Tema 10.2

IIpousBoanas

Conep:xaHue y4eOHOro MaTepuaJia

[TonaTre 0 MpoU3BOJHON PYHKIIUH, €€ TEOMETPUUECKUNA U PU3NUECKUI

CMbICH. YpaBHEHHE KacaTeabHOU K rpaduky pynkuuu. [IpouzBogHbIe CYMMBI, pa3HOCTH,
MPOU3BECHNUS, YacTHbIE. [[pon3BOIHBIE OCHOBHBIX 3JIeMEHTapHbIX QyHKIU. [Ipumenenue
IIPOM3BOJIHOM K HcCieIoBaHUI0 (QYHKIUHN U TOCTpoeHHto rpadukoB. [Ipon3BoaHbIe 00paTHOM

OK2;
OK4;

OK5
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GbyHKIUM ¥ KoMIio3uuu GyHKun. [Ipumepsl ucnonb30BaHus MPOU3BOIHON JJIsI HAXOXKICHUS
HaWJTy4lIero peleHus B MPUKIaAHbIX 3aa4ax. Bropas npousBoaHasi, €€ reOMETPUUYECKUN U
¢busnueckuit cmpici. HaxoxaeHune ckopocTu Ajis mpoliecca, 3aJaHHoro (opMmyioi u rpagukom.

IIpakTuyeckas padora

IIpon3BoaHas: MEXaHUYECKUM U T€OMETPUUECKUI CMBICI IIPOU3BOAHOM. 3
VYpaBHeHue kacaTelbHOM B 0011eM Buje. [IpaBuina u hopmynsl nuddeperupoBanus, Tadbauma
MIPOU3BO/IHBIX 3J€MEHTapHBIX QyHKIMi. MccnenoBanue GyHKINU C TOMOIIBIO TPOU3BOIHOM.
HaxoxxaeHre HanOoJIbI1Iero, HAMMEHbBIIET0 3HAYCHMsI U SKCTPEMaJIbHbIX 3HAaUEHUH QYHKIUH.
KonTtpoabsnas padora Ne 9 no reme«lIpousBoanas». 1
Pa3zpnen 11 HNHTerpaj v ero npuMeHeHue 18
Tema 11.1 Coaep:xaHue yueOHOro MaTepuaJia 4 OK1;
IlepBooOpa3nas [TonsTus nepBooOpa3Hoi, €€ OCHOBHOE CBOMCTBO, IIPaBUIa HAXOXKJACHHS TIEPBOOOPA3HOI. OK2;
O3HaKOMJICHHE C TEOMETPUYECKUM CMBICIIOM MIEPBOOOPA3HOM. OK4;
OK5
Tema 11.2 Coaep:xanue yue0HOro MaTepHaJia 10
HHurerpanu [Tonstue 06 onpenenénnom unrerpaie. [I[pumeHeHue onpeaeIeHHOro MHTerpasia JUisl HaX0KCHUS
IUIOIIAaN KpuBoJduHelHo! Tpanenyuu. ®opmyna Herorona—IJleitonuna. [Tpumeps! npumeneHus
MHTerpaia B pU3MKe U reOMETPUH. OK1;
IIpakTHyeckas padora 3 OK2;
BoeinonHenue ynpaxHEeHHUI Ha BBIYKMCIICHUE ONPENeI€HHOro uHTerpaia. [I[pumenenue nurerpaia K OK4;
BBIUUCIICHUIO (PU3MUECKUX BEIMYMH U IJIONIA/IEH. OK5
KonTtpouabHnas pa6ora Ne 10 no teme «/HTErpans u ero npuMeHeHHE. 1
Paznen 12 DJIEeMEHTBI TEOPHH BEPOSITHOCTEH M MATEMATHYECCKOMCTATHCTHKH 16
Temal2.1 Coaepxkanue y4eOHOro MaTepuaia 8 OK1;
DJIeMeHTbI TeOpHHu CoObITHE, BEpPOSITHOCTH COOBITHS, CIIOKEHNE U YMHOKEHUE BeposiTHOCTeN. [IoHsATHE O HE3aBUCUMOCTH OK2;
BEPOATHOCTEH coObITH. JIUCKpeTHas cilyyaiiHas BeIMUMHA, 3aKOH ee pacrpeaeiaeHus. YUcnoBble XapakTepUCTUKU OK4;
JMCKPETHOM CiTydaitHoW BelnuuHbI. [oHsITHE 0 3aK0OHE OOJIBIIX YUCET. OK5
Temal2.2 Conep:kaHue y4eOHOTo MaTepuaa 6 OKI;
S IeMeHThI [IpencraBnenue naHHBIX (TaOIMIIBI, JUArPaMMBI, TpaduKH), reHepalibHasi COBOKYITHOCTh, BEIOOPKA, OK2;
cpenHee apupmernueckoe, menrana. [lonarue o 3a1agyax MaTeMaTHYECKOM CTaTUCTHKU. OK4;
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OK5

MaTeMaTHHCCKOn KounrpoubHas padora Ne 11 1o Tteme «91eMEHTHI TEOPUU BEPOSITHOCTEN U MATEMATUYECKON 1
CTATHCTHRH CTaTUCTUKW.
Paszen 13 YpaBHeHHs H HEPaBEeHCTBA 24

Temal3.1 Copep:kanue y4eOHOIro MaTepuaa 6 OK1;
YpaBHeHus u PanmonanbeHble, MppalMOHAIbHBIE, IOKA3aTEIbHBIE U TPUTOHOMETPUUECKNE YPABHEHUS U CUCTEMBI. OK2
CHCTEeMBI PaBHOCUIIBHOCTH YpaBHEHH, HEpaBeHCTB, cucTeM. OCHOBHBIE TPUEMbI UX pellleHus (pas3oKeHue Ha OK3;
YPABHEHMIi ¢ AByMSI | MHOKUTEJIH, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJICTAHOBKA, Tpa)UIECKUl METO]). OK4;
nepeMeHHbIMU [IpuMeHeHne MaTeMaTHYECKUX METOJ0B JJIs PEIICHUS COJIePKATENIbHbIX 3a7a4 U3 Pa3IMUHbIX OK5

o0acTeil HayKH U TPAKTHKH.

WNHutepnperanus pe3yspbTara, yueT pealbHbIX OrpaHUYECHUII.

IIpakTnyeckas padora 2

Kopuu ypaBuenuii. PaBHocunsHocTh ypaBHeHui. [IpeobpazoBanue ypaBHeHUl. OCHOBHBIE IPUEMBI

pemieHust ypaBHeHHI. Pemenne cucreM ypaBHeHui. Mcnonb30BaHne CBOUCTB U IpadUKOB (PYHKITHI

JUIsl peLICHUs] YPAaBHEHUM.
Temal3.2 Coaep:xaHue yueOHOro MaTepuaJia 6 OK1;
HepaBencrea u PaunonaneHble, HppalMoHalIbHbIE, TOKA3aTENIbHBIE 1 TPUTOHOMETPUUYECKHE HepaBeHCTBA. OCHOBHBIE OK2;
CHCTEMBI npueMbl uX pemeHus. Vcrnonp3oBaHne CBOWCTB W rpaduKoB (YHKIMA MpU pEelICHHH YpaBHEHUH U OK3
HEepABEHCTB ¢ ABYMSI HEpaBEHCTB. Metoa uHTepBanoB. M300paxeHne Ha KOOPIUHATHON MIOCKOCTH MHOXECTBA PEIICHUI OK4;
T —— YpaBHEHUH M HEPABEHCTB C ABYMs IMEPEMEHHbIMH U HUX cucTeM. [IpuMeHeHHe MaTreMaTH4ecKuX OK5

METOZOB Ul peIIeHUs] COJEepXKaTeNbHbIX 3a/ad M3 Pa3IUYHBIX oO0NacTe HAayKM W NPaKTUKH.

WNHTtepnperanus pe3yspTara, y4eT pealbHbIX OTPaHUYCHUI.

IIpakTnueckas padora 2

Pemenne HepaBEeHCTB ¢ OAHOM IIEpeMEHHON. PenieHrie HepaBeHCTB METOI0M UHTEpBaAJoB. Pemenue

paloOHaIbHBIX, UPPALMOHAIBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUECKIX U TPUTOHOMETPHUUECKHUX

HEPABEHCTB.

KonTtpouabnas pa6ora Ne 12 1o teme «YpaBHEHUs U HEPABEHCTBAY. 1

Iloemopenue u 0600wenue uzyuennozo. 1

JIK3aMeH 4
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Ilo xasicooti meme onucwvigaemcst cooepaicanue yuebHo2o mamepuand (6 OUOAKMU4eckux eOUHUYax), HaUMeHO8aHUs He0OX0OUMbBLX 1AOOPAMOPHLLX
pabom, NPaKmMuyecKux U UHbLX 3aHAMULL, 8 MOM YUCe KOHMPOIbHBIX pabom, a Maxice memamuKka camocmoamenbHol pabomul. Eciu

npeodycCMOmpeHvl Kypcogvie npoekmul (pabomwl) no oucyuniune, npueooumcs ux memamuka. Odvem yacos onpeoensiemcs no Kaxicoou no3uyuu
cmonbya 3 (ommeueno 36e300UKOlL).
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3. YCJOBMS PEAJIM3AIIAN ITPOTPAMMEBI YUEBHOM
JTACIATITAHBI

3.1. Jlnsa peanm3anuy mporpaMmbl Y4eOHOW JUCITUTIIMHBI JTOJDKHBI OBITH
MIPEAYCMOTPEHBI CISAYIONIHNE CIICIIHABHBIC TTOMEIICHHMS:

Peanuzanus yqaeOHON AUCIUIUIMHBI TpeOyeT HAIM4Ks yueOHOro kabuHeTa «MaTeMaTHKa
O06opynoBanue yueOHOro KabuHera Neg:
- IOCAI0YHBIE MECTa M0 KOJUYECTBY CTYACHTOB;
- pabouee MeCTO TpenoIaBaTes;
- KOMIUIGKT Yy4eOHO-HAIJISAHBIX TOCOOM MO MareMaTuke (KOMIUICKT YYeOHBIX TaOJuIl,
JIaKaToB U Jp.);
-MHTEPAKTUBHAs  JOCKa  C  JIMIEH3WOHHBIM  MPOTPAMMHBIM  OOCCIICUEHUEM |
MYJIbTHMEIHANIPOEKTOpa HCIONb3yeTcss B kKaOmHete Ne36 «H(pOpMalMOHHBIE TEXHOJIOTHUHY,
MOCPEJCTBOM KOTOPOTO YYaCTHHKH 0O0pa30BaTeNbHOrO MpoLEecca MOTYT IPOCMAaTPHUBATh
BU3YAJIbHYIO HH(POPMAIIHIO CO3/1aBaTh MPE3CHTALNH, BUJICOMATEPHAIIbI, HHBIC JOKYMEHTHI.

Mamepuanbno-mexnuueckoe obecneuenue O00IHCHO OmMEeHaAMb 0COOLIM 0OPA308AMENbHBIM
HOMPEOHOCMAM — KAdXCOOU — Kame2opuu  00y4arowuxcs UHBAIUO08 U  00y4arowuxcsa ¢
02PAHUYEHHBIMU BO3MONCHOCIIAMU 300POBbAL.

s peanuzayuu npoepammoi:
1)  Oonxcna 6eime opeanusosamna OesdbapvepHas cpeda 8 MEXHUKyme, obecneueHue
becnpensmcmeenHHo20 00Cmyna 00yYanUuxcs ¢ 02PAHUYEHHLIMU BO3MONCHOCTISAMU 300PO6bs,
UMEIOWUX HApyuweHus ONnopHO-08UAMENbHO20 annapamad, 8 yyeOHvle noMeweHus (Haiuyue
NaHOycos, NOpyUHel, PACUUPEHHBIX 0BEPHBIX NPOEMOB);
2) yuebmwili kabunem «Mamemamukay, 001x#CeH ObIMb OCHAWEH MeCMaMu ¢ MEeXHU4eCKUMU
cpedcmeamu 06yueHus 07151 00YYAIOWUXCA C PA3TUYHBIMU 8UOAMU 02PAHUYEHUS 300P08bS;

a) Ona auua ¢ HapywieHuem Cayxa OONNCHbL OblmbiHAIUYUE AYOUOMEXHUKU
(akycmuueckuti ycunumens U KOJIOHKU), BUOCOMEXHUKU (MYTbIMUMEOULIHbIL NPOEeKmOop,
UHMEPAKMUBHASL O0CKA UNIU MeNesU30p), 00KYMeHmM-Kamepbl,

0) 0na cnaboeudAWUX OOYUAIOWUXCA 00TIHCHBL ObIMb. HATUYUE 8UOeO Yeerudumenel OJis
VOANeHH020 NPOCMOmpa, OUCHIel ¢ UCNONb308aAHUEeM cucmembl bpaiins, s1eKmpoHHbIX
JYN, NPOSPAMMBL He BU3VATILHO20 OOCMYNA K UHGOpMayuu, npocpamm-cuHme3amopos
peuu;

8) 0714 00yuaruWUXcaA ¢ HAPYUWEHUAMU ONOPHO-08UZAMENbHO20 ARNAPAMA OO0JIICHA
ObIMb opeanuzosana besdbapvepHas cpeoa.

3) nocadounvie mecma 6 Kabuneme «Mamemamuxay, OO0NKHCHLL ObIMb NO KOIULECBY
ooyuarowuxcs ¢ yuemom Koauvecmea mecm 0151 OB3.

4) 6 kabuneme OO0NIHCHO OBLIMb NPEOYCMOMPEHO: CHeyualbHble YieOHUKY, yyeOHble nocoous u
OUOaKmuyecKue Mamepuanvl, pazmeuerue 8 00OCMynHvix 08 00yYaOUUXcs ¢ 02PAHULEHHbIMU
B03MOACHOCMAMU 300P08bS 8 A0ANMUPOBAHHOU opme (C yuemom ux ocodovix nompebHocmeli)
CNPAasoyHOU UHGOPMAYUU.

3.2. UndopMmannoHHoe obecniedeHHe peaju3alui NPorpaMmMbl

3.2.1. IleuaTHbie U3TaHUA
1. Ocnosnaa numepamypa:

1. Amumos IILA. u np. MaTtemaTuka: areOpa ¥ Hayaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anrebpa ¥ Hayalla MaTeMaTH4ecKoro aHanusa (0a3oBblii U yriyOneHHbIH ypoBHH).10—11
Knaccel. — M., 2014.
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2. Artanacsa JI.C., byry3zoB B. ®@., Kagomnies C.b. u ap. Maremaruka: anreOpa u Hadaja
MaTeMarudeckoro anamms3a. ['eomerpus. ['eomerpus (6a30BbIii U yrimyOJneHHBIA YPOBHH).
10—11 xmaccel. — M., 2014.

3. bammvakoB M.M. MaTtemaruka: y9eOHUK JUIsl CTY. YYPESKISHUH cpel. mpod. oOpa3oBaHus.

— M., 2014.

BbammvakoB M.M. Martematuka (6a30Bbiit ypoBens). 10 kimace. — M., 2014.

bammvakor M.M. Marematuka (6a30BbIii ypoBeHb). 11 kimacc. — M., 2014.

LononnumenbHvle UCMOYHUKU.

[Texnenxuii U.J1. Maremaruka: YueOnuk. — M.: Macrepctso, 2015.
boromonos H.B. Camoiinenko I1.1. «Maremarukay, - M., 2016.
boromonos H.B. «lIpakTtuueckue 3aHATHS IO MaTeMaTuke», - M., 2015
[TakeT mpUKIAIHBIX IPOTPAMM IO KYpCY MaTEMaTUKHU

OC Windows, XP — cepBucHas mporpamma.

MS Office, XP — cepBucHas nporpamma

ok

NS

3.2.2. DJIeKTPOHHbIE U31AHUA (3JIEKTPOHHbIE PeCypChl)

1. www. school. ed u. ru/dok_ed u. asp www.edu.ru/db/portal/sred/

2. Tasera «MaTemaTHKay «U31aTelIbCKOro goMay «IlepBoe ceHtsOps» http://www.mat. 1
september.ru

3. Maremaruka B OtkpsiToM Kosiemke http://www.mathematics.ru

4. Maremaruka: KoHCynbTallMOHHBIN LIEHTp NpenoiaBaTesield U BbIyCKHUKOB MI'Y

5. http://school.msu.ru

6. Marepuansl o MmareMaTrke B EquHo# Komekun nudpoBeIx 00pa3oBaTeIbHBIX
pecypcos http://school-collection.edu.ru/collection/matematika/

7. OOpa3zoBaTenbHBIM MaTeMaTH4YeCKui caidlT Exponenta.ru http://www. exponenta.ru

8. Oo6mepoccuiickuii Mmaremarnyeckuii mopran Math-Net.Ru http://www.mathnet.ru

9. Topran Allmath.ru - Bcs MmaTemaTka B ofHOM MecTe http://www. allmath.ru

10. BupryanpHas mikoiia poHOro Maremaruka http://math.ournet.md

11. Best anemenrtapHas maremaruka: CpeqHsas MaTeMaTUYECKasi MHTEPHET — LIKO0JIa
http://www.bymath.net

12. Teomerpudeckuii mopran http://www.neive.by.ru

13. I'paduxu pynxuwmii http:// graphfunk .narod.ru

14. ET'D no MateMaTHKe: IMOArOTOBKA K TecThpoBanuio http://www.uztest.ru

Hugpopmayuonnoe ovecneuenue odyuenus:

a) 0214 1Y, ¢ HAPYUWIEHUAMU 3PEHUA:

8 neuamHoul hopme ysenudeHHvIM UpUGmom,

8 hopme 1eKmpoOHHO20 OOKYMEHMA;

8 popme ayouogatiina;

6 newamuou ghopme Ha sa3vike bpaiins;

0) Ona uy ¢ HAPYWEHUAMU CIyXA: 6Cs UHGOpMayus npedoCcmasisiemcs 8 neuamHou
gopme unu 6 popme 31eKMPOHHO20 OOKYMEHMA,

8) 0na Uy C HAPYWEHUAMU ONOPHO-08UZAMENILHO20 annapama 6cs uHgopmayus
npeodoCmassaemcs:

8 neuamuotl ghopme;

8 hopme s1eKmpoHHO20 OOKYyMeHma, 6 (hopme ayouoghaiia.

Hocmyn «k ungopmayuonnvim pecypcam 6 cemu Humepnem 0na  Kaxcoozo
obyuarowe2ocs UHBANUOA UNU 00YUAIOUe20Cs ¢ 02PAHUYEHHBIMU B03MONCHOCMAMU 300pPOGbSL
obecneyen npedocmasieHuem emy He menee yem 00H020 Y4eOH020, MemoOUuiecko2o neyamuoco
U/UnY NeKMpPOHHO20 U30AHUS NO OUCYUNTUHE 8 hopmax, a0anmupoB8aHHbIX K 02PAHUYEHUAM UX
300p08bA.
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3.2.3. JlomoJHuTEeIbHBIE HCTOYHHUKH:
1.PaznaTounblif MaTepuan ajsi paboThl Ha ypOKe MO BCEM TeMaM Kypca

2.MynbpTUMeaANHOE 00eCIeYeHHE TEOPETUUECKOr0 MaTepualla: IPe3eHTallu1, JIEKTPOHHbIE

IIJIaKaThI

3.KoHTponupyromue MaTepraisl 10 JUCLUILINHE:

*  VHauBuayanbHbIC BApUAHTHI 3aUETHHIX PA0OT TEKYIIEro KOHTPOJIS 3HAHUH 110
JUCLUIUINHE;

+  MHnuBuayanbHbIe BApUAHTHI 3a4€THBIX PA0OT UTOrOBOTO KOHTPOJISl 3HAHUN 10
JUCLUILINHE.

Obecnneuenue ClIeuuaJdbHbIX yc.]'IOBI/Iﬁ JIJI1 HHBAJIUIOB M JeTeid-uHBAJIUIO0B.

Kanpooe obecrieuenne 06pa3zoBaTeabHOTO MpoLecca.

Tpebosanus Kk Keanugukayuu nedazocudeckux Kaopos, obecneuusaroumux odyyerue no
OuUCyunIuHe: Haiuyue 6biCuleco NedazoeudecKkoeo 00pa308aHusi coomeemcmayioujee OaHHOU
oucyuniune ¢ 00s3amenbHbIM NPOXOACOCHUEM CIMAICUPOBOK U NOBLILUEHUS KEATUDUKAYUU He
pedice 00H020 paza 8 3 200a, a Max e u Kypcvl NOGblUUEHUs. KATUupuKayuu 0 nedazo2os no
UHKII03UBHOMY 00pazoganuto. Iledazocuyeckue pabomuuxu, yuacmeyiowue 8 pearuzayuu OI1
HITIKPC, 3nakomamcs ¢ nCuxo@u3udecKumMu 0COOeHHOCMAMU 00YYAIOWUXCS, OMHOCAWUXCS K
Kamez2opuu UH8AIUObL U OeMU-UHBAUOBL, YUUMBIBAIONM UX NPU OPSAHUZAYUU 00PA308AMENLHOZO
npoyecca.

Meroanyeckoe obecrieueHue.

Obyyenue 0peaHu308aHO C UCNONL308AHUEM CHEYUATILHBIX Memo0o8 0byueHus U
OUOAKMUYECKUX MAMepuanos, COCMAGIEeHHbIX C Y4emom 0COoOeHHOCmel NCuxo@usuieckumu
passumus, UHOUBUOYATbHBIX BO3MOICHOCHEN U COCMOAHUSA 300P08bs. MAKUx ooyyarowuxcs. B
0Cc80€eHUU Y4eOHOU OUCYUNTUHBL UHBANUOAMU U TUYAMU C OSPAHUYEHHBIMU BO3MONCHOCHAMU
300p06b5 yuebHO-Memoouyeckue — Mamepuarvl Ol CAMOCMOAMENbHOU  pabomsl
npedoCcmasnAlomcs 6 opmax aoanmupo8aHHbIX K OSPAHUYEHUSM UX 300P08bs U BOCHPUAMUSL
ungopmayuu: 8 neuamnou ghopme unu 8 hopme 31eKMpPOHHO20 OOKYMEHMA.

Opz2anu3ayuonHo-nedazo2uieckoe Conpogoxicoenue HaAnpaeieHo HA KOHMPOdb yueOvl
obyuarowe2ocs UHBAIUOA Ul 00YUAIWe20cs ¢ 0SPAHUYEHHBIMU BO3MOICHOCHIAMU 300PO6bSL 8
coomsemcmeuu ¢ 2pagukom yuebHO20 npoyecca 8 YCIOGUAX UHKIIO3UBHO20 00yUeHUs.
Cooeiicmeue 6 obyuenuu peanuzyemcs yepes UHOUBUOYANLHYIO pabOOmy ¢ 00YUAIOUWUMUCS
(Koncyrbmayuu,).
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4. KOHTPOJIb H OIIEHKA PE3YJIBTATOB OCBOEHWSA YYEEHOH
JIACITHITIAHBI.
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Pe3ynomamut 00yuenus

O0yyammiics 10J17KeH yMeTh:

Auredpa

BBINOJIHATh apU(PMETUYECKHE
JIENCTBUS HAJ YHUCIIaMHU,
coueTasi yCTHbIE U
[IMCbMEHHBIE IPUEMBI;
HaXO/AUThb NPUOIMKEHHbIE
3HAUEHUS BEJIMYUH U
MOTPEIIHOCTH BHIYMCIICHUIN
(abcomroTHas u
OTHOCHTEJIbHAs); CPAaBHUBATh
YHCJIOBBIE BBIPAXKECHUS;
HaXOJUTh 3HAUEHUS KOPHS,
CTEIeHH, Jorapudma,
TPUTOHOMETPUUECKUX
BBIPAKEHUI HA OCHOBE
olpezeNieHus], UCTIONb3Ys IIPU
HEe00XOIUMOCTH
HMHCTPYMEHTAJIbHBIE CPEJICTBA;
M10JIb30BaThCs NPUOIMKEHHON
OLICHKOW IIPU MPaKTUYECKUX
pacuerax;

BBITNIOJIHATH MpeoOpazoBaHuUs
BBIPA)KCHUH, IPUMEHSA
(bopMyIIbl, CBSI3aHHBIE CO
CBOMCTBaMHM CTEIICHEH,
norapupmMos,
TPUTOHOMETPUUECKUX

INZEINIVIZH

DyHKkUUH U rpaguKu

BBIUNCIIATH 3HAUCHHE
(GyHKIMU 1O 33JJaHHOMY
3HAYEHUIO apryMeHTa Npu
Pa3NUYHBIX crloco0ax 3aaHus
bynxumm;

OTIPEAEIATH OCHOBHBIE
CBOMCTBA YMCIIOBBIX
(GyHKIUH, WIUTIOCTPUPOBATH
UX Ha rpadukax;

CTPOUTH IpapuKU U3YUEHHBIX
(GyHKIUH, WIUTIOCTPUPOBATH
1o rpauKy cBOicTBa
AJIEMEHTAPHBIX (PYHKIINIA;

YpaBHeHHS U HEPABEHCTBA

Kpumepuu ouenku

[TonHoTa OTBETA, yMEHUE
IIPUMEHSTH 3HaHUsI Ha IIPAKTHKE,
JIOTHYHOCTh M3JI0’KEHUS] MaTepuIa.
Auredpa

BBITTOJTHCHUE apUPMETHICCKUX
JIelicTBHI HaJl YHCJIaMH,
couerasl yCTHbIC U MUCbMEHHbBIE
MIPUEMBbI; HAXOXKJICHUE
MPUOTMKEHHBIX 3HAYCHUH
BEJIMYUH U TIOTPEIIHOCTH
BBIYMCIICHHI; CDABHUBHEHUE
YHUCJIOBBIX BBIPAKEHUS,
HaxOJUT 3HAYCHHS KOPHSI,
CTENEeHH, Jiorapudma,
TPUTOHOMETPUUYECKUX
BBIpQKCHUI Ha OCHOBE
oTpeJIeTICHUs, UCTIOJIb3YS MPHU
HEO0XOIUMOCTH
WHCTPYMEHTAJIbHBIC CPE/ICTBA;
I10JIb30BaThCs MPUOIMKEHHON
OIICHKOM IIPH MPAKTHYECKUX
pacyerax;

BBITIOJTHCHHE MPE0Opa30BaHUS
BBIPQ)KCHU M, IPUMEHSA
(hopMyIibl, CBSI3aHHBIE CO
CBOMCTBaMM CTEIICHEH,
norapu¢pmoB,
TPUTOHOMETPUIECKUX

(IN2EINIVIH

DyHKIUH U TPaGUKH

BBIUNCJICHUE 3HAUECHUE
(GYHKIMHU TIO 33JJaHHOMY
3HAYEHUIO apryMeHTa Npu
pa3NUYHBIX crioco0ax 3afaHus
bynxumm;

OIIpEAEISAET OCHOBHBIE
CBOMCTBA YMCIIOBBIX (DYHKIIHIA,
WUTIOCTPUPYET UX HA
rpadukax;

CTPOUT IrpaUKu N3y4EeHHBIX
GyHKIHHA, WIUTIOCTPUPYET IO
rpaduKy cBoicTBa
3JIEMEHTapHBIX (PYHKIIMIA;

Memoowl ouenku

[IpoBenenue
YCTHBIX
WHIUBUTyaJIbHBIX/
(GpOHTATBHBIX
OIIPOCOB 10 3HAHUIO
OCHOBHBIX IIOHSTHH,
OIpEICIICHUM.

Ornenka pe3ynbTaToB
TECTOBOTO 33J[aHHUS;
BBITTOJIHEHHSI
MIPAKTUICCKIX
pabor;

O1cHKa BBIIOJHEHHS
MMHUCHbMEHHBIX
KOHTPOJILHBIX padoT

HTOroBbIii KOHTPOJIB:
JK3aMEH.

IIpoBencHue
YCTHBIX
WHIUBUIYAIbHBIX/
(pPOHTATBHBIX
OIIPOCOB 10 3HAHUIO
OCHOBHBIX ITOHSTHH,
ONPEAEICHUN.

Onenka pe3ynbTaToB
TECTOBOTO 3aJJaHHUS;
BBITTOJIHEHHS
MPaKTUYECKUX




pelaTh paltoHaIbHbIE,
MoKa3aTeJbHbIE,
norapupmMuyuecKue,
TPUTOHOMETPHUYECKHE
ypaBHEHHUsI, CBOJAIIMECS K
JMHEWHBIM U KBA/IPAaTHBIM, a
TaK)Xe aHAJIOTUYHBIC
HEpaBEHCTBA U CUCTEMBI;
MCTOJIb30BATh TpapUUECKHit
METOJ pelleHHs ypaBHEHUH 1
HEPaBEHCTB;

n300pakaTh Ha
KOOPAMHATHOH MJIOCKOCTH
pelieHusl ypaBHEHUH,
HEpPaBEHCTB U CHCTEM C ABYMs
HEM3BECTHBIMH;

COCTaBJISATh U pelaTh
YpaBHEHMs U HEPABEHCTBA,
CBSI3BIBAIOIIE HEU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B
TOM YHCJIC TPUKIIATHBIX )
3agayax.

HCNO0Jb30BATH NPHOOPEeTEeHHbIE
3HAHUS U YMEHUS B
NPAKTHYECKOI 1eATeJTbHOCTH U
IOBCEIHEBHOH KH3HMU.

JUISL IPaKTUYECKUX PAacueTOB
1o Gpopmysam, BKJIrO4as
bopMyIIBl, coepxKaniue
CTETICHH, PaIuKaIbI,
norapumMsl U
TPUTOHOMETPHUYECKHE
(GYyHKLINHU, UCTIONB3YS IIPH
HE00XO0JIMMOCTH CIIPABOYHbBIE
MaTepHalbl U mpocTreiimume
BBIUUCIIUTENIFHBIE YCTPOMCTBA.
JUIL ONHUCAHUSA C TIOMOIIBIO

byHKIUH Pa3IMYHBIX
3aBHCHMOCTEIA,
MPECTaBICHUS 150:4

rpaduyecky, HHTEpHpeTalun
rpauKoB.

JUIS IIOCTPOEHUS u
HCCIEAOBAaHUSA  MPOCTEHIINX
MaTeMaTHYECKUX MOJENEH.

HauaJja maTeMaTH4ecKoro
aHaJIN3a

HaXOJUTh IPOU3BOJIHBIE
AJIEMEHTAPHBIX (PYHKIINIA;
HCI0JIb30BaTh IPOU3BOIHYIO
JUIS U3Y4YEHHsI CBOMCTB

YpaBHeHHs] 1 HEPABEHCTBA

— pelaeT palnuoHaJIbHbIE,
MOKa3aTebHbIE,
JorapupmMHIECKue,
TPUTOHOMETPHUUECKUE
YpaBHCHU:A, CBOAAIIUCCA K

JIMHEHHBIM U KBaJApaTHbIM, a

TaK)Ke aHAJIOTUYHbIE
HEPaBEHCTBA U CUCTEMBI;
— HUCHOJb3yeT rpaduueckuit

METOJ pELIEHUs] YPABHEHUHN U

HCPaBCHCTB;

— M300paxkaeT Ha KOOPAWHATHOM

IIJIOCKOCTH PELIEHUS
YPaBHEHUI, HEPABEHCTB U
CUCTEM C IBYMsI
HEU3BECTHBIMU;

— COCTaBJISIET U pelaeT
YPaBHEHUS U HEPABEHCTBA,

CBA3bIBAIOINC HCHU3BCCTHBIC
BCJIIMYHNHBI B TCKCTOBBIX (B TOM
YHUCJIC HpI/IKJ'IaI[HBIX) 3aJavdax.

HCII0JIb3yeT NPUOOpeTeHHbIe
3HAHHWS M YMEHHs B

l'lpaKTI/I‘{eCKOi/JI HECATCJIbHOCTH U

IOBCEIHEBHOH KU3HMU.

— JUTSI IPaKTHYECKUX PACUETOB IO
(dbopmyniaMm, BKItouasi GopMyJibl,

COJIEp KAIME CTENEHH,
paauKaibl, Jorapudmsl 1
TPUTOHOMETPUUECKHE
(YHKIIUH, UCTIONB3YS IIPU

HeO6XOI[I/IMOCTI/I CIIPAaBOYHLIC

Marepuaisl U IPOCTEHIINe

BBIYMCIUTENILHEIC YCTPONCTBA.

— i ONHMCAaHMS C TIOMOILBIO
byHKUIni Pas3INYHbIX
3aBUCUMOCTEHN, NPENCTABICHUS
ux rpaguuecky,
UHTEpIpeTaly rpaduKos.

- [ IIOCTPOEHHUS
HCCIIEIOBaHM IPOCTEUIINX

MaTeEMaTHUECKUX MOJIEIECH.

Hauajna MmaTeMaTH4ecKoOro
aHaJIN3a

pabor;

OneHka BBIMOTHEHUS
MUCHhMEHHBIX
KOHTPOJIbHBIX paboT

HTOoroBbiii KOHTPOJIB:
9K3aMeEH.
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(GYHKIHA B TOCTPOCHHS
rpauKoB;

MPUMEHSTH POU3BOIHYIO JUISI
MIPOBEICHUS TPUOITIKEHHBIX
BBIYUCIICHHH, PelIaTh 3a1a49u
MIPUKJIATHOTO XapaKTepa Ha
HaXO0X/ICHUE HAauOOIBIIEro U
HAaMMEHBIIETO 3HAYCHHUS;
BBIYHCIIATH B MPOCTEUIITUX
CITydasix TUIOIMIAH U 00HEMBI
C HCTIOJIb30BAaHHEM
OIIPEICIIEHHOTO UHTETPaa;

HCNO0Jb30BATH NPHOOPETEeHHbIE
3HAHHMS U YMEHHS B
NPAKTHYECKOI 1eATeJTbHOCTH U
IOBCEIHEBHOH JKH3HMU.

JJI peHIeHI/IH HpI/IKJIaIIHI)IX 3ajJa4,
B TOM YHCJIE COLIUAJILHO-
SKOHOMUYCCKUX U CI)I/BI/I‘-ICCKI/IX,
Ha HanOOJIbIIINE U HAUMEHBIIIHE
3HAa4YCHUsI, HAa HAXOXJACHHUEC
CKOPOCTH U YCKOPEHHUSI.

KomOunaTopuka, cTaTUCTHKA U
Teopusi BEPOATHOCTEM

peuars npocTenmne
KOMOWHATOPHBIE 3a/1a41
METOOM nepedopa, a TaKxKe ¢
WCIIOJIb30BAHNUEM U3BECTHBIX
opmyu;

BBIUUCIIATH B MPOCTEHIITNX
CITydasiX BEPOSITHOCTH
COOBITHI Ha OCHOBE MOJICUeTa
YHCIIa UCXO0B;

HCNO0JIb30BATH NPHOOPETEHHbIE
3HAHUSA U YMEHUA B
NPAKTHYECKOU AeATeJIbHOCTH U
NOBCEeTHEBHOM KH3HMU

JUIS ~ aHaliu3a  pealbHBIX
YHCIIOBBIX JAHHBIX,
MMpEACTABJICHHBIX B BUC
Jauarpamm, rpauKoB;
aHanu3a uH(popManun
CTaTUCTHYECKOIO XapaKTepa.

I'eomerpus

pacrmo3HaBaTh Ha 4YepTekKax U
MOJIETIIX  TIPOCTPAHCTBEHHBIE
hopmsr; COOTHOCHUTH
TpeXMepHBbIEe OOBEKTHI C WX
OTHMCAHUSMH,
M300paKCHUSIMU;

OIIMChIBATDH B3alIMHOC

— HaXOAWT IPOU3BOJHBIE
AJIEMEHTAPHBIX ()YHKIINH;

— HCHOJb3yeT MPOU3BOJIHYIO IS
M3y4YeHUs CBOMCTB (PYHKIUH 1
MOCTPOEHHSI IPaUKOB;

— TpUMEHSET IPOU3BOIAHYIO JUIS
MIPOBEICHUS PUOITHKEHHBIX
BBIYMCIICHU, pelaTh 3a1a4u
MIPUKJIAHOTO XapaKkTepa Ha
HAXO0XKJICHUE HAaHOOJIBILEro 1
HauMEHBIIETO 3HAUCHUS;

— BBIYMCISIET B MPOCTEHIINX
CIIyYasixX TUIOIIAU U O0BEMBI C
HCIIOJIb30BAHUEM
OTIpEeICIIEHHOTO UHTETPaa;

HCII0JIb3yeT NPUOOpeTeHHbIe
3HAHUSA M YMEHUS B
NPAKTHYEeCKOMH J1esiTeJIbHOCTH H
IOBCEIHEBHOH KM3HU.

JUIS pellieHus] NPUKIIaJHbIX 3a1a4, B

TOM YHCJIE COLIMATIBHO-

HKOHOMHYECKUX U (PU3UIECKUX, HA

HauOoJIbLINE U HAUMEHbBILINE

3HAYEHUS], HA HaX0X/IEHUE

CKOPOCTH U YCKOPEHHUS.

KomOunaropuka, craTucTuka H

TeOpHUsi BEPOATHOCTEH

— pemaer MmpocTeuine
KOMOMHATOpHbIE 3ajaun
METOZIOM nepedopa, a TaKkxkKe ¢
HCIOJIb30BaHNUEM M3BECTHBIX
hopmyu;

— BBIUUCIISIET B IPOCTEHIINX
CIIy4asiX BEPOSATHOCTU COOBITHIM
Ha OCHOBE T0JCYETa YHcia
HCXOJIOB;

HCII0JIB3yeT NPHOOpEeTEeHHbIE

3HAHUS M YMEHUs B

NPAKTHYECKOH JesITeIbHOCTH H

NOBCEAHEBHOM KM3HU:

- [ aHaJIn3a peabHBIX
YHCIIOBBIX JaHHBIX,
MIpe/ICTaBICHHBIX B BUJIE
Jrarpamm, rpauKoB;

— aHaimuza uH(popMaIuu
CTaTHUCTUYECKOTO XapaKTepa.

I'eomerpus
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pacroyio)keHHue  TPSIMBIX |
IUIOCKOCTEH B TMPOCTPAHCTBE,
apeymeHmupos8ama ceou
cyocoenus 00 9Mom
PACNONOMNCEeHUU,;
AQHAJIM3UPOBATh B IPOCTEUIINX
cirydasix B3aUMHOC
pacroyio)keHue OOBEKTOB B
MPOCTPAHCTBE;

n300pakaTh OCHOBHBIC
MHOTOTPaHHUKH ¥ KPYTJbIC
TeJa; BBIMOIHATh YEPTESIKU TIO
YCIIOBUSIM 337134,

cmpoums npocmeuiuue
ceyenus Kyba, npusMbl,
nupamuovl,

peuiaTh MIAHUMETPUUYECKHUE U
MPOCTEUIIINE
CTEPEOMETPUYECKHE  3aJ1a4u
Ha Hax0XJIEHHUE
FEOMETPUUYECKUX BEJIMYUH
(nmuH, YIJIOB,  IUIOIIAJECH,
00BEMOB);

WCIIONb30BaTh IPU PELICHUU
CTEPEOMETPUUECKUX 3a1a4
IJIaHUMETpUYecKue (aKkThl U
METO/bL;

MPOBOJUTh  JOKa3aTeJbHbIE
pacCyXIeHHUS B XOJI€ PELICHUS
3a/1a4;

HCNOJb30BATH NPUOOPEeTEHHbIE
3HAHUA U YMEHUHA B
NMPAKTHYECKOM 1eITeJIbHOCTH U
NOBCETHEBHOM KU3HU .

BBIYUCIIEHUS
JIomaaei

s UCCIIETOBaHUS

(MozleTupoBaHMs) HECIOKHBIX

MPAKTUYECKUX CUTyalluil Ha

OCHOBE M3YYEHHBIX (HOpMyI U

CBOUCTB (uryp;

00BEMOB u
IIOBEPXHOCTEN

MPOCTPAHCTBEHHBIX  T€I  MpHU
pELIEHNH NPaKTUYECKUX 3ajad,
WCTIONB3ysl TPU HEOOXOIUMOCTH
CIIPABOYHUKHU U BBIYUCIUTEIBHBIE

YCTPOICTBA.
9) ons cnenvix u
Cc1aboBUIAUX 0OYUAIOWUXCL:
ognaoenue npasuiamu

3anucu mamemamuyeckux
Gopmyn u cneyuanvHvix

pacrmo3HaeT Ha uepTexkax u
MOJENISIX  MPOCTPAHCTBEHHBIE
(dhopMbI; COOTHOCHUTH
TpeXMEepHbIEe OOBEKTHI C UX
OINMCAHUSAMHU, U300pAKECHUAMU;
OTHUCHIBACT B3alMHOE

pacrloyoKeHUe  MpSAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE,
apaymeHmupyem ceou
CYIHCOeHUs. 00 amom
PACnonoMCeHul,;

aHAM3UPYeT B  MPOCTEUIIHX
cirydasx B3aMMHOE

pacmoyiokeHue OOBEKTOB B
MIPOCTPAHCTBE;

n300paxkaet OCHOBHEBIE
MHOTOIPDaHHHUKH W  KPYIJIbIe
TeNa; BBINOJIHATh YEPTEXKHU I10
YCJOBHSM 3371a4;

cmpoum npocmetiuiue Ce4enust
Kyba, npusmbsl, NUPAmMuobl,
peliacT IUIaHUMETPUYCCKUE |
MIpOCTENIINE
CTEPEOMETPUYECCKUE 3a7aud Ha
HaXOXKJICHHE T'€OMETPHUCCKUX
BEJIMYHMH (s, yTJIOB,
Ionaael, o00beMoB);
UCTOJB3YyeT TPU  PEUHICHUU
CTEPEOMETPHUIYECCKUX 3a1a4
IUTAaHUMETpUYecKue (aKkThl
METO/IBI;

MIPOBOIUT JIOKa3aTeIbHbIE
paccyKJIeHHS B XOJ€ PEUICHHS
3a1ad4;

HCNOJb3YyeT NPuoOpeTeHHbIe
3HAHUA U YMEHUHA B
NMPAKTHYECKOM JeITeJIbHOCTH U
NOBCEeTHEBHOM KU3HMU .

TSt WCCIIEIOBAHHS
(MOnenupoBaHUs) HECIOXKHBIX
MPAKTUYCCKUX CHTyallMd Ha
OCHOBE H3Y4YEHHBIX (HOpMyN H
CBOMCTB uryp;

BBIUUCIIEHUS] 00bEMOB U IIJIOLIACH
ITOBEPXHOCTEW MPOCTPAHCTBEHHBIX
TEl MpPU PEUICHUU MPAKTHYECKUX
3a1ad, UCIIOJIBb3YsI IIpU
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3HAKOB penveghro-
MoYeuHoU cucmembvl
obosnauenuii JI. bpaiinsa;

08la0eHUe  MAKMUIbHO-
0CA3AMENbHbIM  CHOCOOOM

obcnedosanusl u
gocnpusmusi  peibepuvix
uzobpadicenutl
npeomemos,  KOHMYPHbIX
uzobpadicenutl
eeomempuieckux gueyp u
opyeoe;

Hanuuue VMeHUs.
BbINOIHAMb
ceomempuieckue

NOCMPOEHUSL C NOMOUWbIO
Yupxyas U JIUHeUKU,

yumamso penvegpHvle
epaguxu  IneMeHmMapHbIX
@dynxyuti Ha
KOOPOUHAMHOU

NIOCKOCMU, — NPUMEHAMb
cneyuanvhvle
npucnocoobieHus ons
penvedhHozo yepuenus
("Apagpmcmen”,
"llxonorux"),
oenadeHue OCHOBHbBIM
@yHKyuonanom
npocpammul
HeBU3YAIbHO20 00CMYNA K
ungopmayuu Ha IKpaue
NepPCoOHAIbHOZO
KOMnblomepa, VMeHue
UCNONb308aMb
nepcoHalbHble
mughromexHuyeckue
cpeocmaa
ungopmayuonro-
KOMMYHUKAYUOHHO2O
oocmyna crenvimu
ooyuarowuUMUcCs,

10) ona  obyyarowuxca c
HapyuweHUsMU onopHo-
08U2amMenbHO20 annapama:

081a0eHUe CneyuarbHbLMU
KOMNbIOMEPHLIMU
cpeocmeamu
npeoCcmasieHuss U anaiu3a
OaHHbIX u VMeHue
UCNONb308aMb

H606XOILI/IMOCTI/I CIIpaBOYHHUKU U
BBIYMCIIUTCIBHBIC yCTpOfICTBa.

9) onsa caenvix u c1aboOBUOAUUX

00yuarwuxcs:
oe1adeHue npasuiamu
3anucu - mMamemamuiecKux
Ggopmyn u  cneyuanbHbIX
3HAKO8 pelbepHO-MmoUedHoll
cucmembl 0003HayeHUll
JI. Bpatins;
oe1adeHue MAKMUIbHO-
0CA3aMeNbHbIM ~ CHOCOOOM
0bcnedosansl u
socnpuamusi  peibe@HbIxX
uzobpadicenuil.  npeomemos,
KOHMYPHbIX — U300padiceHull
2ceomempuieckux gueyp u
opyeoe;
Hanuuue yMeHus 6blNOIHAND
eeomempuieckue
nOCMPOeHUss ¢ HNOMOWbIO
YUPKYA U TUHEUKU, YUmamby
penveghuvie epaghuxu
NEMEHMAPHBIX PYHKYULL HA
KOOPOUHAMHOU NIOCKOCTIU,
NPUMEHAMb  CneyuaibHble

npucnocooenus onst
penvegroco yepuenus
("Apadpmcmen”,
"xonvrux");

oeradeHue OCHOBHBIM

@dyHKYUOHANOM NpOSPaAMMbL
He8U3YANbHO20 00CMyna K
ungopmayuu  Ha  IKpawe

NePCOHANLHO2O
KoMnvlomepa, YMeHue
UCNoOIb308amb
nepcoHalbHble
mughromexHuueckue
cpeocmea UHpOPMaAyUuoHHO-
KOMMYHUKAYUOHHO2O
docmyna cnenvimu
00YUarOWUMUCSL

10) ona  obyuarowuxca ¢

HapyuleHuamu ONOpHO-

08U2AMENbHO20 Annapama.
061a0eHUe  CneyuaIbHbLIMU
KOMNbIOMEPHbIMU
cpedcmeamu
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NepCcoHalbHble  CPeOCmBa NPeoOCmasieHuss U auaiu3a
oocmyna c  yuemom OaHHbIX u YMeHue
08U2AMENbHDBIX, UCNoOIb308amb
peueosucamenbHbix u nepcoHanbHble  cpeocmed
CEHCOPHBIX HapYUleHUlL odocmyna c yuemom
Hanudue VMeHus. 08U2AMENbHYIX,
UCNONB308aMb PeyeosueamenbHbix u
nepcoHalbHble  Cpeocmaa CEHCOPHBIX HapYWeHUlL,
docmyna. Hanuuue YMeHUs.
UCNOIb3068aAMb
NepPCOHANbHbIE  CPeOCmsd
docmyna.

OreHKa 3HaHUI, yMEHUI M HABBIKOB TI0 pe3yJIbTaTaM TEKYIIETr0 KOHTPOJIS IPOU3BOIUTCS
B COOTBETCTBUH C YHUBEPCAIbHON MIKANIOH (Tabnuia).

Tpoment Kaqec;)nemlaﬂ OIlEHKA nnnnnnnya.ﬂubnmx
Pe3yIbTATHBHOCTH o0pa3oBaTe/IbHBIX JOCTHKEHH I
(IpaBHABLHBIX OTBETOR) a1 (0TMeETKA) BepOAJIbHbBII aHAJIOT
90+ 100 5 OTJINYHO
80 + 89 4 XOPOIIIO
70 +79 3 YAOBJIETBOPUTEIBHO
menee 70 2 HE YJOBIIETBOPUTEIHHO

KOHTPOJIb H OIIEHKA PE3YJIbTATOB OCBOEHHA
JACIHHUITIMHBI JUIA HBAJTHIOB H JIETEH-HBAJTH/IOB.

Ilpu nposedenuu npoyedypsvl OYyeHU8aHUus pe3yibmamos o0yueHuss UHBAIUO08 U Oemell-
UHBATUOO08 NPedYCMAMPUBAETCSL UCNONb306AHUE MEXHUYECKUX CPeOCme, HeoOX0OUMbIX UM 6
83U € UX UHOUBUOYATbHLIMU OCOOEHHOCmAMU. Omu  cpedcmea mo2ym — Obimb
npedoCmasieHvl Uil UCHOIb308AMbCSL COOCMEEHHbIe MEXHUYEeCKUe CPedCmed.

IIpoyedypa oyenusanus pe3yibmamos O0OYYeHUsI UHBANUOO8 U JUY C 02PAHUYEHHbIMU
B03MOJNCHOCMAMU ~ 300P06bsi  NO  OUCYUNIUHE  NpPedycMampusaem npeodocmasieHue
ungopmayuu 6 opmax, a0aNMUPOBAHHBIX K OSPAHUYEHUIM UX 300P08bs U BOCHPULMUSI
ungopmayuu:

s nuy ¢ HapyueHuAMU 3peHUsL:

- 8 neUamHol hopme y8eruUteHHbIM WPUGmMom,

- 8 hopme 21eKMPOHHO20 OOKYMeHma,

- 8 hopme ayouogpatina.

s nuy ¢ HapyweHuAMU CLyxXa:

- 8 neuammoti popme;

- 8 hopme 21eKmPOHHO20 DOKYMeHmd.

Jna nuy ¢ HapyweHuAMU ONOPHO-08UAMENLHO20 ANNAPAMA.:

- 6 neuamHou popme;

- 8 popMme 2IeKMPOHHO20 OOKYMEHMA,
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- 6 hoopme ayouoghaiina.

Hannviti nepeuensv modxcem ObimMb KOHKPEMUZUPOBAH 6 3ABUCUMOCMU OM KOHMUHSEHMA

00YUAIOWUXCAL.

IIpu npogedenuu npoyedypvl oyeHu8anus pe3yabmamos o0yyeHus UH8AIUO08 U Oemeli-
UHBANUOO8 NO OUCYUNIUHEe 00ecneyusaemcs: GulNOJHeHUe CleOVIOuWUx OONOTHUMENbHBIX
mpebosanull 8 3a8UCUMOCIU OM UHOUBUOYAILHBIX 0COOEHHOCMEN 00YY4AOUWUXCA:

1. uncmpykyus no nopsoKy npoeedenus npoyeoypvl OYEHUBAHUS NPeoOCmAasisaemcs 8
oocmynHou  gopme (ycmHo, 6 NUCbMEHHOU @opme, YCMHO C UCNOIb30BAHUEM YCYe
cypoonepegoouuKa);

2. docmynnas gopma npedocmasieHuss 3a0aHUll OYEHOUHbIX CPeOCm8 (8 neuamuou gopme, 6
neuamHou  Gopme  yBelUYeHHbLIM wpupmom, 6 Gopme INEKMPOHHO20 OOKYMEHMmA,
3a0anus  3aUUMbIBAIOMCA ACCUCMEHMOM, 3A0aHUs NPeodOCMAsNIAIOMcsa € UCNONb308AHUEM
cypoonepegooa);

3. Oocmynnas Gopma npedocmasieHus 0meemos8 HaA 3a0anus (NUCbMeHHO Ha Oymace,
Habop omeemos Ha KoMnviomepe, ¢ UCHONIb30SAHUEM YCIYe ACCUCMEHMA, YCIHO).

Ilpu neobxoOoumocmu 013 00Y4AOWUXCA C O02PAHUYEHHBIMU BO3MONCHOCMAMU 300P06bs U

UHBANUO08  Npoyedypa  OYEHUBAHUS  Pe3VIbmamos OOYYeHUsT N0 OUCYUNIUHE MOCEem

NPOBOOUMBCS 8 HECKOILKO IMANO8.

Dopma NPOMEICYMOYHOU — ammecmayuu o obyuaowuxcs — UHBAIUOO8
YCMAHABIUBAEMC ST C  YYEMOM UHOUBUOYANbHBIX NCUXOPUUYECKUX 0coDeHHocmel (YCmHO,
NUCbMEHHO Ha Oymace, NUCbMEHHO HA Komnvlomepe, 6 hopme mecmuposanus u m.n.). Ilpu
HeoOxo0uMocmu npedyCMOmMpeHo YeeludeHue 6peMeHUu Ha NOoO020Mo8Ky K 3ayemam U
9K3AMEHAM, A MAKIHCe NPeOOCMABsemcs OONOIHUMENbHOe 8pemsi 0isi NOO2OMOBKU OMeema Ha
oK3ameHe.  Bosmoowcno — ycmamosenenue  uHOUBUOYANbHLIX — 2pAPUKOE  NPOXOAHCOEHUs
NPOMEICYMOUHOU — ammecmayuu  OOYUAWUMUCS — UHBAIUOAMU U OOVHAIOWUMUCS — C
02PAHUYEHHBIMU BO3MONCHOCIIAMU 300POBbAL.
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