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1. IosicHUTEJBLHAA 3aNIHCKA

[Iporpamma oOmieoOpa3oBarenbHOoro nmnpeamera "'MaremMaTHMKa COCTaBieHa Ha OCHOBE
OPUMEPHOW  mporpamMmbl  JUIsl  TPO(ECCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3alln,
pexomeHnnoBaHHoi ~ denepadbHbIM  TOCYJApPCTBEHHBIM  aBTOHOMHBIM  YUPEXKJACHHUEM
«®DenepanbHbIi MHCTUTYT DPAa3BUTHA OOpa30BaHMs» B KayecTBE NMPUMEPHOW MPOTPaMMBbI s
peanu3anid OCHOBHOW TpodeccuoHanbHOM oOpaszoBatenbHor mporpamMmbl CIIO Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHus ¢ MOITy4eHUEM cpeiHero odmero odpasosanus [Ipotokomn Ne 3
oT 21 wmrons 2015 r. Perucrpammonnsiii Homep peuenszuun 377 ot 23 wurons 2015 r. ®T'AY
«DUPO»ISBN 978-5-4468-2599-8 ©

[Iporpamma o01eoOpa3oBaTenbHOM yueOHOM mucnuiuimHa "Maremaruka' (manee —
«Marematuka») mnpenHasHadeHa s u3ydeHuss marematukun B CII6 T'BIIOY «CIIGITK»,
peanu3yloniero o0pa3oBaTeIbHYI0 MPOrpaMMy CpeAHEero ooiero oOpa3oBaHMsl B Ipenenax
OCBOCHHS MPOTrpaMMbl MOATOTOBKH crenuanucToB cpeanero 3seHa CIIO (IIIICC3) na 6aze
OCHOBHOTO 0011ero o0pa3oBaHus NpU TOJATOTOBKE KBaIU(UIMPOBAHHBIX CIIELUAINCTOB
cpenHero 3BeHa. lIporpamma paspaborana Ha ocHoBe TpeOoBanmii ®I'OC cpemnero oOrmiero
o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U pe3yibTaTaM OCBOCHUS yueOHOU
JTUCHUIITMHBI «MaTemMaTuka», B COOTBETCTBUU ¢ PexomeHanusMu o opraHu3aiiy MmoaydeHus
cpenHero obmero oOpa3oBaHHs B IMpeleiax OCBOSHHUS 00pa30BaTENbHBIX MPOrPaMM CPEIHETrO
npodeCcCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOIO 0O0IIEro OO0pa3oBaHUS C y4E€TOM
TpeOoBaHuil (enepanbHBIX TOCYIapCTBEHHBIX 0OOpa30BaTENbHBIX CTAHIAPTOB U TMOTydaeMoun
npodeccuu WM CHEIHAIBHOCTH CPEAHEr0 NpPOo(eCCHOHATBLHOTO 00pa3oBaHUs (IMMHCHMO
JenaprameHTa rocyJapCTBEHHOH MOJMUTUKH B cdepe MOArOTOBKH padounx kaapo u JI1O
Muno6puayku Poccuu ot 17.03.2015 Ne 06-259). Conepxanue MIPOrPaMMBI
«MareMaTuKka» HalpaBJIeHO Ha IOCTH)KEHUE CIEAYIOIUX LeTeii:
* o0ecrieyenne c(HOpPMHUPOBAHHOCTH TPEICTABICHUH O COLMAIBHBIX, KYJIBTYpHBIX |
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHUS] MAaTEMATHKU;
» oOecrieueHre CHOPMUPOBAHHOCTH JIOTMYECKOIO, aJTOPUTMUYECKOTO U MaTeMaTU4YecKOro
MBILUICHHUS;
* obecrnieyeHre CHOPMUPOBAHHOCTH YMEHUM MPUMEHATH IMOJTYYCHHBIC 3HAHUS TPU PEIICHUH
pa3IMYHBIX 33724,
* obOecrnieueHre CHOPMUPOBAHHOCTH  TPEACTABJICHHHM O  MaTreMaTHKe KaK  4YacTH
o0IIeueoBeUecKoil KynbTYphl, YHHUBEPCAJIbHOM S3bIKE HAYKH, IO3BOJISIFOIIEM OIMCHIBATh U
U3y4aTh peasibHbIE MIPOLIECCHI U SBICHMUSL.

B mporpaMmy BKJIIOYEHO cojepraHue, HalmpaBleHHOEe Ha (OPMUPOBAHUE Y CTYACHTOB
KOMITETCHINI, He0OX0MUMEIX Jisa KadecTBeHHOro ocBoeHus IIIICC3 CIIO na 6a3e 0CHOBHOIO
o0riero o0Opa3oBaHus ¢ MOJYyYEHHEM CpPEIHEro o0IIero o0pa3oBaHUs; MPOrpaMMbl MOATOTOBKU
KBATH(UIIUPOBAHHBIX pa00YMX, CIYKAIUX; MTPOrPaMMbl TOJATOTOBKU CHEIUATUCTOB CPEIHETO
3BeHa (IIIICC3). IIporpamma MOXKET HCIIONB30BAThCS JPYTUMH  MPO(hecCHOHATEHBIMU
00pa30BaTeNbHBIMU OpraHU3aAIUSIMH, PEATU3YIOIUMHU 00pa30BaTENbHYIO IPOrPAMMY CPEIHETO
o0miero oopa3oBaHus B mpenenax ocBoeHuss ocHoBHOUIITICC3

"Matemaruka" (Bkirouas ~anreOpy M Hayala ~ MaT€MaTHYecKoro  aHajlu3a,
TeOMEeTpPHIO)U3ydaeTcsl Kak 0a3oBbIil mpeamer. Peanmuzainus mporpaMMbl mpefrojaraercss B
pamKax ydyeOHUKa JOKTOpa MeJarornyeckux Hayk, nmpodeccopa, gaypeara npemuu [Ipesuaenrta
P® B obmactu oOpasoBanuss M.M.bammakoBa, TOKTOpa (HU3UKO-MAaTEMAaTUYECKUX HAYK,
akanemuka Poccuiickoii akanemun o6pa3zoBanus, mpodeccopa.



2.00mas XxapaKTepuCTHKA y4e0HOr0 mpeaMeTa
«MartemaTuka»

MaremaTka sBiseTcs (QyHAaMEHTaJbHOW 00I1e00pa30BaTENIbHON JUCHUIUIMHOW €O
CIIOKHBIIMMCS YCTOMYHMBBIM COJIEp)KaHHEM U OOMMMH TpeOOBaHUSIMH K IOJArOTOBKE
oOyyaromuxcs. B Cankr-lIlerepOyprckoM MOJIMTEXHUYECKOM KOJUIE/DKE, PEAIU3YIOIIEeM
00pa3oBaTeNbHYI0 IIporpaMmy cpeaHero obmiero odpaszoBanus B npexaenax ocBoenus [1TICC3
Ha 0aze OCHOBHOIrO 0OIIero oOpa3oBaHUs, U3YUYCHHE MAaTEeMAaTUKU UMEET CBOM OCOOCHHOCTH,
KOTOpBIE 3aBUCAT OT Tmpoduns mpodeccuonanpHoro obpasoBanus. [Ipu ocBoeHuu
cnenuanpHocteit CIIO  TexHonorumdeckoro mnpoduiis MnpodeccCHOHANbHOIO 00pa30BaHUs
MaTeMaTHKa wu3y4yaercss Ooiee yriIyOJeHHO, Kak HpoQuibHas YydeOHas IUCIMILIMHA,
YUUTHIBaIONIAst CeupUKy OCBAaUBAEMBIX MPOQECCHl WIH CHEeIHaTbHOCTENH. DTO BBIpaXKaeTcs B
CoJepKaHUU OOyuYeHHsI, KOJHMYECTBE YacOB, BBIICISIEMbIX Ha H3YyY€HHE OTACIbHBIX TEM
IPOrpaMMBl, TNIyOMHE UX OCBOCHHUS CTyJIEHTaMH, 00beMe U XapaKTepe MPaKTUYeCKUX 3aHATUH.

OOmme meny W3y4YeHHUs MATEeMAaTUKU TPAJUIMOHHO pPEATM3YIOTCS B YEThIpeX
HAIPaBIICHUSX

1) obree mpeacTaBiIeHUE 00 UASSX U METO/IaX MaTEMATHKU;

2) UHTEIJIEKTYaIbHOE Pa3BUTHE;

3) oBiageHHEe HEOOXOAUMBIMU KOHKPETHBIMHU 3HAHUSMHU U YMEHUSIMH,

4) BociuTaTeNbHOE BO3/ICHCTBUE.

[Ipopunuzanus 1ened MareMaTuueckoro oOpa3oBaHMsI OTpakaeTcsi Ha BbIOOpeE
OPUOPUTETOB B OpraHU3aluu ydeOHOW JAesTenbHOCTH oOydarommuxcs. Jias TeXHHYecKoro,
COIMATILHO-9KOHOMHYECKOTO Tmpoduiieli npodeccnoHaIbHOTO 00pa3oBaHus BBIOOp Ielei
CMEIaeTcss B MparMaTH4eCKOM HaIlpaBJICHUH, MPEIyCMATPUBAIONIEM YCHIIEHHE U PaCIIMpEHUE
NPUKIAJHOTO XapakTepa W3Y4YCHUsT MaTeMaTHKH, MPEUMYIIECTBEHHOW OpHEHTalMk Ha
QITOPUTMUYECKUII CTUIb TO3HABAaTENbHOM JesITeNbHOCTU. V3ydeHne MaTeMaTHKU Kak
npodunpHONW 00mEeo0pa3oBaTebHON YICOHOW JUCHUIUIMHBI, YYUTHIBAIOMICH CHEIUPUKY
ocBanBaeMbIX cTyaeHTamu cnernuansHocteit CI10, obecrieunBaercs:

* BBIOOPOM Pa3IMYHBIX MOIXOI0B K BBEJACHHIO OCHOBHBIX ITOHSTHIA;

* (¢dopMUpOBaHHEM CHCTEMbI Yy4YeOHBIX 3afaHuii, obOecrneyuBarOmUX 3PPEeKTUBHOE
OCYIIECTBIICHNE BEIOPAHHBIX IIEJIEBBIX YCTaHOBOK;

+ oOorameHueM CIHEeKTpa CTHUJed ydeOHOM JesATeIbHOCTH 3a CYET COIJIaCOBaHUs C
BEYITUMHU JICATEITHHOCTHBIMH XapaKTePUCTHKAMH BBIOPAHHOH CIICIIHATLHOCTH.

[TpodunpHas cocrapmustomas OTpakaeTcs B TPEOOBAHUAX K MOATOTOBKE OOYYarOIIMXCS B
YacTH:

* 00IIei cucTeMbl 3HAHUI: COJIepKaTENbHBIE TPUMEPHI HCIIOIH30BAHHS MAaTEMAaTUYECKUX
UJEeN U METOJIOB B MPOECCHOHAIBHON e TETHLHOCTH;

* YMEHUI: pa3nuyre B ypoBHE TPeOOBaHUI K CIOKHOCTH MIPUMEHSEMBIX aJTOPUTMOB;

* IPAKTHYECKOTO HCIOJIL30BAHUS MPUOOPETCHHBIX 3HAHUN M YMEHUW: WHIUBUIYaTHHOTO
yueOHOro OMbITa B MOCTPOSHUU MATEMAaTHYECKUX MOJIENeH, BBHIOTHEHUHN HCCIIEI0BATENbCKUX
IIPOEKTOB.

Takum oOpa3zom, peanu3anusi CoOAEpKaHUA Y4YeOHOW AUCHUIUIMHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POJIb TPOLECCYAIBHBIX XapaKTEePUCTHK y4eOHOW paboThl, 3aBUCSIIUX OT
npoduns mpodecCHoHaIbHOT0 00pa30BaHus, MOTYYSHHsI OMBITa UCMOIB30BaHUS MAaTEMATHKU B
COZIepKATENBHBIX M MPOPECCHOHATHHO 3HAUYUMBIX CHUTYAIMSIX 0 CPaBHEHUIO C (OpMallbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMHU XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxkanrie y4eOHOM NUCHHMIUIMHBI Ppa3pabOTaHO B COOTBETCTBHHU C OCHOBHBIMH
COJIepKaTENbHBIMU JIMHUAMU 00yUeHUsI MaTeMaTHKE:

* anreOpanyecKkas JIMHUS, BKIFOYAIOMIAsi CHCTEMATHU3aINI0 CBEICHUH O YHCIIax; U3- yadeHHe
HOBBIX U 0000IIeHNEe paHee W3YUEHHBIX omepaluii (Bo3BeJIeHHE B CTEIEHb, N3BJICUCHHE KOPHS,
JorapupMUpOBaHNE, CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC M 00paTHBIC K HAM); N3y4eHHE HOBBIX
BUJIOB YHCJIOBBIX BBIPQKEHUNW U (POPMYNT; COBEpPUICHCTBOBAHHWE IPAKTUYECKHMX HABBHIKOB U
BBIYUCITUTENIFHON KYJIBTYpHI, PACIIMPEHUE W COBEPIICHCTBOBAHME aJTeOpanveckoro amrmapara,
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c(OpMHUPOBAHHOTO B OCHOBHOM IIKOJE, M €ro NMpPUMEHEHHE K PELICHUI0 MAaTeMaTHYeCKUX U
MPUKJIATHBIX 33]1a4;

* TEOpPETHKO-(QYHKIMOHAIbHAS JIMHUA, BKJIIOYAIOIIas CHUCTEMAaTH3allMI0 W pacIIupeHue
CBEJICHHI O (YHKIIHSIX, COBEPIICHCTBOBAHUE TPadUICCKUX YMEHHIA, 3HAKOMCTBO C OCHOBHBIMHU
uAes MM M METOJaMHU MaTEeMaTHYeCKOro aHaiu3a B OObeMe, IO3BOJISIOLIEM HCCIEA0BATh
DJIEMEHTapHble (YHKIUU M pellaTh MPOCTEUIINE TEeOMETpUYecKue, (GU3ndecKue M Apyrue
MPUKJIAHBIC 3a/1a4U;

* JIMHUS YpPaBHEHUN W HEPABEHCTB, OCHOBAaHHAs Ha IIOCTPOCHUM M HCCIIECOBAHUU
MaTeMaTHUYECKUX MOJIEJIeH, MepeceKaromascs ¢ anredpandyeckoil U TeOpeTUKO-(PyHKIIMOHATHHON
JUHUSAMH M BKJIIOYAIOIIas pa3BUTHE U COBEPUICHCTBOBAHME TEXHHUKHU alreOpanvecKux
npeoOpa3oBaHuil IS peIIeHUs] ypaBHEHU, HEPABEHCTB M CUCTEM; (POPMUPOBAHUE CIIOCOOHOCTH
CTPOUTHh M MCCIIEIOBATh IMPOCTEHIINE MAaTEMaTUYECKUE MOJENHM MPU PEUICHUH MPUKIATHBIX
3a/1a4, 3aJ1a4 U3 CMEXHBIX U CIIEIUAIIbHBIX JTUCHIUILINH;

* TEOMETpUYECKas JIMHUS, BKIFOYAONIas HAIJISIAHbIE PEICTABICHUS O IPOCTPAHCTBEHHBIX
durypax u wu3y4eHHE UX CBOWCTB, (OpMHpOBaHWE W pa3BUTHE MPOCTPAHCTBEHHO-TO
BOOOpa)KEHUsI, pa3BUTHE CIIOCOOOB F€OMETPUUYECKUX U3MEPEHUH, KOOPMHATHOTO U BEKTOPHOTO
METO/IOB JIJISl PEILICHUSI MATEMAaTHUYE€CKUX U MPUKIIATHBIX 3a/1a4;

* CTOXacTUYecKas JUHHUS, OCHOBaHHAs Ha pPAa3BUTUM KOMOMHATOPHBIX YMEHUH,
IPEJCTaBICHUH O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKpPYXKAIOIIEro MUpa.

Nzyuenne obureoOpazoBaTenbHOl ydeOHON AMCHUILIMHBL «MaTteMaTuka» 3aBepIlaeTcs
MIOJIBE/ICHUEM UTOTOB B (hOpME SK3aMEHa B paMKax IMPOMEKYTOYHOH aTTeCTAIllUH CTYCHTOB.

3.MecTo yuyeOHOro npeamera B yueOHOM ILJIaHE

VueOHbIN npeamMeT MareMaTuKa SIBISIETCA YacThI0 005A3aTeIbHOM HpeﬂMeTHOﬁ 00JIaCTH «»

®I'OC cpennero obmero oopazoBaHusl.

Bup yueOHoii padoThI O0BneM yacoB
O0bemM 00pa3oBaTeIbHOI MPOrPaMMBbI 250

B TOM 4mcJie:

TEOPETHUECKOE 00yUeHne 118
MIPaKTUYECKHE 3aHITHSI 116
caMoCTOsITeNIbHas paboTa

KOHCYJIbTAIIN 4
Hrorosas arrecrauus B popme:

1 cemecTp — 3K3amMeH 6

2 ceMeCTp - IK3aMeH 6




4.JIMYHOCTHbIE, MeTamnpeIMeTHble M TIpeIMeTHbIe Pe3yJbTAThl OCBOEHHUSI Y4eOHOro
npeaMera

OcBoenue coaepxaHus y4eOHOW  JUCHUIUIMHBI —«MaTtemaTukay  oOecreunBacT
JOCTH)KEHHUE CTYACHTaAMU CJIEAYIOIIUX PE3yIbTaTOB:

* TUYHOCMHDBIX:
— c(hOpMUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAYKH,
CpPEACTBE MOJICIIUPOBAHUS ABJICHUN U MPOLIECCOB, HESIX U METOAAX MATEMATHKY;

— IIOHUMaHHW€ 3HAYUMOCTM  MATEMAaTHKWM I  HAYyYHO-TEXHHMYECKOro  Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIECHUSA K MaTEeMaTHKE KaK K 4YacTH OOIIeueIOBEYECKON KYyJIbTYpHI
Yyepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MATEMATUKH, 3BOJIFOLIMEN MAaTEMAaTHUYECKUX UJIEH;

— pa3BUTHE JIOTHYECKOrO MBIIUICHHS], IPOCTPAHCTBEHHOIO BOOOpa)KEHHUS, AITOPUTMUYECKON
KYJIBTYPbl, KPUTHYHOCTH MBIIIICHUS Ha  YpPOBHE, HeoOxomuMoMm  nusi  Oymymiei
npodeccCuoHaNBHOM NesSTeIbHOCTH, JUIS IPOIOJIKEHHsI 00pa30BaHus U caMo00pa30BaHUs;

— OBJIQJICHHEC MAaTeMaTHYCCKHUMH 3HAHUSMH W yYMCHHUSMH, HEOOXOJUMBIMH B TOBCEIHEBHOU
JKU3HHM, JUISI OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAYYHbIX JUCHUIUIMH W JAWCLUIUIMH
npoeCCHOHATBPHOIO LUKJA, Ul TOJy4eHus oOpa3oBaHUsI B O0JIACTSIX, HE TpPeOYIOMIMX
yrayOJIeHHON MaTeMaTUYeCKON MOArOTOBKH;

— FOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHHIO, HA MTPOTSHKEHUH
BCEH JKM3HHU; CO3HATEIbHOE OTHOUICHHE K HEMPEephIBHOMY OOpa30BaHHUIO KakK YCIOBHUIO
YCIENTHOW MPO(EeCCHOHATBHON M 00IIECTBEHHOU e TEIIBHOCTH;

— TOTOBHOCTH U CITIOCOOHOCTH K CAaMOCTOSITENIHOM TBOPYECKOW U OTBETCTBEHHOW JEATEIHHOCTH;
— TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYTHUYECTBY CO CBEPCTHHKAMHU B 00Pa30BaATEILHOM,
OOIIIECTBEHHO  IOJIE3HOM, y4eOHO-UCCIIEIOBATENLCKOM, MPOEKTHOM H  JAPYyruX BUAAX
JIEATEIIbHOCTH;

— OTHOILIEHHE K MPOo(EeCcCHOHANBHON NEATEIbHOCTH KaK BO3MOXKHOCTH Y4YacTHSl B PEIICHUU
JUYHBIX, OOIICCTBEHHBIX, TOCYIaPCTBCHHBIX, OOIIEHAIIMOHATBHBIX ITPOOIICM;

* MemanpeomemHnblx:

— YMEHHE CAMOCTOSITEBHO ONPEAENIATh LN JEATEIbHOCTH U COCTABIIATD IIAHBI IESITEIbHOCTH;
CaMOCTOSITEJIbHO ~ OCYILLECTBJISTb, KOHTPOJIUPOBaTbH M  KOPPEKTHUPOBATh  JIEATEIbHOCTb;
HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI IS TOCTH)KEHHS ITOCTABJICHHBIX LIENEH U pealn3alnuu
IUTAHOB JESITEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALMSIX;

— yMEHHEe TMPOJYKTUBHO 0OLIaTbCcs M B3aMMOJAEHCTBOBATH B IPOLIECCE COBMECTHOM
NEeSTeNIbHOCTH, YYUTHIBaTh [O3MLMU JPYIHMX YYaCTHMKOB JESITENbHOCTH, 3()PEeKTUBHO
paspenatb KOH()IUKTHI;

— BIQJCHHE HaBbIKAMU II03HABATEJIbHOM, y4e€OHO-UCCIENOBATENbCKOM UM MPOEKTHOU
NeSITeIbHOCTH, HaBBIKAMH  paspelieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY MOMCKY METOJOB pEIIeHUs MPaKTUYECKUX 3a/lad, IPUMEHEHHUIO Pa3INYHbIX
METOJI0B ITO3HAHNUS;

— TOTOBHOCTh U CIIOCOOHOCTb K CAMOCTOSTEIBHOM HH(POPMAIMOHHO-TIO3HABATEIbHOM
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(OpMAaIuH,
KPUTHYECKH OIIEHMBaThb W MHTEPIPETUPOBaTh HH(OPMALIMIO, TOJYyY4aeMyl0 W3 pa3IMuHbIX
HCTOYHUKOB;

— BJIQJICHHUE S3BIKOBBIMM CPEJICTBAMHU: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY
3pEHUs, UCIOJIb30BaTh a/IEKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BJIaJICHUE HAaBBIKAMH MMO3HABATEIHHON peIIeKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JICHCTBUN U
MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHMS U HE3HAHUS,
HOBBIX IT03HABATEIbHBIX 337a4 U CPEACTB JUISl UX JOCTHXKEHUS;

— LIEJeYCTPEMIICHHOCTh B MOMCKAX W NPUHATHU PEIICHHH, cOOOpa3UTENbHOCTh U MHTYHIIMS,
pPa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTaBICHUN; CHOCOOHOCTh BOCIHPHUHUMATh KpacoTy u
rapMOHHIO MUDA;

* npeOMemHnbIX:



— c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTU MHUPOBOH KyJIbTYphl U MeCTe
MaTEeMAaTHKH B COBPEMEHHOW HUBUIIN3AIMHU, CIIOCO0AaX OMHCAHUS SIBICHUN PEAIbHOTO MHpa Ha
MaTE€MaTUYECKOM S3BIKE;
— chopMHpOBAaHHOCTH TPEACTABICHUH O MATEMAaTHYECKUX MOHATHAX KaK BaKHEUIINX
MaTE€MaTUYECKNX MOJEIISX, MO3BOJISIOIIMX OMUCHIBATh U U3y4aTh PAa3HbIE MTPOLIECCH] U SBJICHHUS;
IMOHUMaHUE BO3MOKHOCTH aKCUMOMATUYECKOTO IMTOCTPOEHUS MAaTEMATUUYECKUX TEOPUH;
— BJIAJICHUE METOJAMM JI0KA3aTEeIbCTB M AJITOPUTMOB PEIICHHS, YMEHHUE HUX IPUMEHSTH,
MPOBOJUTH JTOKA3aTEIbHBIE PACCYXKIEHHUS B XOJI€ PEILICHUS 3a/1a4;
— BJAJACHUE CTAaHAAPTHBIMU NpPHUEMAaMH PEIICHHUS pPAlMOHAIBHBIX W HPPALMOHAIBHBIX,
MIOKa3aTeJIbHbIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YpPAaBHEHHMII M HEPABEHCTB, MX CHCTEM;
HCIIOJIb30BAHHUE TOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM, B TOM YHUCJIE JJIs HOUCKA IYyTHU PELICHUS U
WJUTFOCTPALIMY PELICHUs] YPAaBHEHUIN U HEPABEHCTB;
— c(OPMUPOBAHHOCTH MPEJICTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMaTHYECKOTO aHAIN3a U MX
CBOICTBax, BIIaJIcHUE YMEHHMEM XapaKTepu30BaTh IMOBeAeHHE (YHKIUN, HCIOJIb30BaHUE
MOJYYCHHBIX 3HAHUW JIJI ONMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEM;
— BJAJCHUE OCHOBHBIMM HOHATHUSMU O IUIOCKUX M HPOCTPAHCTBEHHBIX TI€OMETPUYECKUX
¢durypax, X OCHOBHBIX CBOWCTBaX; CHOPMUPOBAHHOCTh YMEHHUS PACTIO3HABATH T€OMETPUUICCKUE
burypsl Ha yeprexax, MOJACIAX W B peaJbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBOMCTB
reoMerpuueckux Guryp u GopMys JUIS pPEHmICHUS TEOMETPHYSCKUX 3a7ad M 3aJad C
MIPaKTUYECKUM COJEPKAHUEM;
— c(OpMUPOBAHHOCTh MPEACTABICHUN O MpoIeccax U SIBICHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B pPEATbHOM MHpPE, OCHOBHBIX IOHATHSX
AJIEMEHTAPHOW TEOPUM BEPOATHOCTEN; YMEHUW HaXOIWTh W OLEHUBATh BEPOSATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIMsIX U OCHOBHBIC XapaKTEPUCTUKHU
CIIyYaHBIX BEJIUYMH;
— BJIQJICHUE HABBIKAMHU MCIIOJb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM IpU PELICHUU
3a/1a4.

[IporpamMma obecrnieunBaeT [OCTHXKEHUE OOYYAIOIIMMHUCA CIEAYIOMUX JHYHOCTHBIX,
METANPEAMETHBIX U IPEAMETHBIX PE3YJIbTATOB.



5.Conepxkanue y4eOHOro npeamMera ¢ yueroM npoduiis npodpeccuoHaibHOro
o0pa3oBaHus

BBEJIEHUE
MaremaTtuka B Hayke, TEXHHMKE, 3KOHOMHUKE, MH()OPMAIMOHHBIX TEXHOJOTHSIX M IpaK-
TUYECKON aesrenbHOCTH. Llenn M 3amaum M3ydeHHsT MAaTEMAaTUKH IPU OCBOEHUM Mpodeccuit
CIIO un cnenuansHocten CIIO.

AJIT'EBPA

Pa3BuTre NOHITUSA O YHUC]IE.
Ilensie n panroHanbHbIe yncia. [edicTBurenbHble yncia. [IpuOnmkeHHbIe BHIYUCICHUS.
KommiekcHrlie uncia.

KODHI/I, CTCIICHU U JIOFaDI/Id)MI)I

Kopuu u crenenun. KopHu HaTypajibHOM CTENEHU W3 4YMcla U UMX CcBoiicTBa. CTeneHu ¢
paloHaIbHBIMU II0Ka3aTeNsiMU, UX cBoiicTBa. CTeneHu ¢ JEHCTBUTENIBHBIMHU IOKA3aTEISIMU.
CBolicTBa CTENEHHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm. Jlorapudgm yucaa. OcHOBHOE JIOTapUPMUICCKOE TOXKIECTBO. JlecATUIHbBIE U
HaTypaibHble Jorapudmsl. IlpaBuna pelictBuil ¢ norapupmamu. Ilepexon Kk HOBOMY
OCHOBAHHMIO.

IIpeoGpa3zoBanue aaredpamvyeckux BbIpaxkeHuil. [IpeoOpa3oBaHue pallOHAIBHBIX,
UPPAIMOHATILHBIX CTETIEHHBIX, TOKA3aTEeIbHBIX U JIOTApU(YMUIECKUX BHIPAKCHUH.

Ilpakmuueckue 3anamus

Apudpmernueckue AEUCTBHUS HaJ 4YMCIAMH, HAXOXACHHWE NPUONIMKEHHBIX 3HAYECHUUN
BEJIMYMH M TOTPEIIHOCTel BBIYMCICHHH (a0COIIOTHOM M OTHOCUTENIBHOW), CpaBHEHHE YHC-
JIOBBIX BBIPAKCHUM.

Brruncnenue u cpaBHEHHE KOPHEW. BBINIOJIHEHNE pacyeToB C paJiuKalaMu.

Pemienne wuppanmoHaNbHBIX — ypaBHeHMHM. HaxokneHue  3Ha4eHMM  CTENEHEH ¢
pauuMoHaIbHBIMM  TOKa3aTensimMu. CpaBHeHue creneHeil. IIpeoOpa3oBaHusi BbIpaKeHHI,
COZIepKalIMX CTENEeHU. PeleHne nmokasaTenbHbIX YpaBHEHU M.

Pemenne npuknaaHeIX 3aad.

Haxoxnenue 3HaueHuil sorapudma 1no npou3BoJIbHOMY OCHOBaHUI0. Ilepexon ot onHOrO
OCHOBaHMS K Jpyromy. Belumcnenue u cpaBHeHue norapupmoB. JlorapupmupoBanue u
MOTEHLIMPOBAHUE BBIPAXKECHUI.

[TpubnnkeHHble BEIYUCIEHHS U PELICHUs TPUKIIaIHBIX 3a/1a4.

Pemenne norapugmuueckux ypaBHEHHI.

OCHOBBI TPUTOHOMETPUH

OcHoBHble nousATHA. Panqnannas mepa yrna. BpamarensHoe aBmkenne. CuHyc, KOCUHYC,
TAHT€HC U KOTAHI'€HC YHCIIA.

OcHOBHBIC TpHUrOHOMeTpHYecKHMe ToOxAecTBa. Dopmynsl mnpuseneHus. DPopMyisl
cioxxeHus. Popmyisl yaBoeHUsT POpMYyIIbl TOJIOBUHHOTO YIUIA.

IIpeodpa3zoBanusi NpocTeldIIMX TPUTOHOMETPUYECKHX BbIpa:keHuii. [IpeoOpa3oBanue
CYMMBI TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BEICHUE U TPOU3BEACHHS B CyMMY. Bripaxkenue
TPUTOHOMETPHUUYECKUX (PYHKLUH Uyepe3 TaHT€HC MTOJIOBUHHOTO apryMEeHTa.

TpuroHomerpuyeckue ypaBHeHHsl M HepaBeHCTBaA. [Ipocrelimme TpUroHOMETpUYECKHE
ypaBHeHus. [Ipocreiilre TpUroHoMeTpUIECKUE HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIUH. APKCUHYC, ApDKKOCUHYC, apKTAHIE€HC.

Ilpakmuueckue 3anamusn

PannaHHBIN METO N3MEPEHUS YIJIOB BPAILLEHUS U CBSI3b C TPAyCHON MEpOH.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE TOXAECTBA, (HOPMYIBl  CIOKEHHUS, YIBOCHMS,
npeoOpa3oBaHrue CyMMbl TPUTOHOMETPHUYECKHX (YHKUMN B Mpou3BeNeHHE, MpeoOpa3oBaHue
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MPOU3BENICHUSI TPUTOHOMETpUUYeckux (QyHkuuii B cymmy [lpocreiimme TpuroHoMerpuueckue
YpaBHEHHSI U HEPAaBEHCTBA.
OO6patHbie TpUroHOMETpUYeCcKue GYHKIIMH: ApKCUHYC, apKKOCUHYC, apKTaHT€HC.
DVYHKIMH, NX CBOWCTBA U Irpad UK.

@®yuknuu. OO0nacTe omnpeAeneHUs W MHOXKECTBO 3HAuUCHHWH; Trpaduk (QyHKIUH,
noctpoeHue rpadukoB GpyHKIUHN, 3aJaHHBIX PA3IMUYHBIMH CIIOCOOAMHU.

CpoiictBa (yHkuun. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAHUUYCHHOCTb,
nepuoAndHOCTh. [IpomMexkyTku Bo3pacTaHusi U yObIBaHUS, HauOoJjblllee M HaMMEHbIlIee
3HAYeHUsA, TOUYKH dSKcTpemyma. ['paduueckas unteprperanus. [Ipumepsl (yHKIMOHAIBHBIX
3aBHCHUMOCTEl B peajbHBIX Ipoleccax M ABIEHUSX. Apudmernyeckue omnepanudud HaJ
¢ynkumsamu. Crnoxxnast pyHkius (kommosuius). [lonsTiHe 0 HempepbIBHOCTH (QYHKIINH.

OopartHble ¢pyHkuuu. O0acTh onpeaeeHuss U 001acTh 3HAYCHUH 0OpaTHOM (YHKITHH.
I'padux oOpaTHOH QyHKIUH.

CTGHCHHBIG, T10Ka3aTCJIbHBIC, HOFaDI/Id)MI/I‘{CCKI/ICH TPUTOHOMCECTPHUYCCKHC

dbyskuuu. O6paTHbIe TPUTOHOMETpUYECKHE PYHKIIUU

Onpenenennst GyHKIIUN, UX CBOMCTBA U TpadUKH.

[TpeoOpaszoBanus rpadukoB. [lapamiensHbld MEPEHOC, CUMMETPHUS OTHOCHTEIBHO OCEH
KOOpJMHAT U CUMMETPHUS OTHOCUTEIILHO Hayaia KOOPAUHAT, CHMMETPUSI OTHOCUTEIHHO MPSIMOI
y = X, paCTsSHDKCHHE U C)KaTHE BIOJb OCEH KOOPMHAT.

Ilpakmuueckue 3anamusn

[Tpumepsl 3aBUCUMOCTEH MEXAY MEPEMEHHBIMH B PEAbHBIX IMPOIECCaX M3 CMEKHBIX
muctuminH.  Omnpenenenue  gynkuuid. IloctpoeHue u  ureHue rpaduKoB  (YHKIIHIA.
HccnenoBanne pyHkiun. CBOWCTBA JIMHEHHOM, KBaIPaTUYHON, KyCOUYHO-TMHEWHOW U TPOOHO-
nuHeiHoi Qynkuuid. HempepbiBHbIe u niepuoanyeckue Gpynkuuu. CBoiicTBa u rpaduku CHHYCA,
KOCUHYCa, TAHTEHCA U KOTAaHTEHCA.

OO6patupie ¢yHkiuu u ux rpaduxu. OOpaTHblE TPUTOHOMETPUYECKHE (YHKIUU.
[TpeoOpazoBanus rpaduka Gyakmun. ['apmonnyeckue xoebanus. [IpukianaHaeie 3axa4n.

[TokazarenbHble, TorapupMUIECKie, TPUTOHOMETPUYECKUE YPAaBHEHHS 1 HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI' O AHAJIM3A

HOCHGHOB&TGHBHOCTH.
CnocoObl 3a1aHusg W CBOMCTBAa YHCIOBBIX ToclenoBaTenbHocTeil. [loHsiTHe 0 mpenene
MOCJIEI0BATENbHOCTH. CymecTBoBaHue npenena MOHOTOHHOM OTpaHUYCHHOU

noCICaA0BAaTCIbHOCTH. CYMMI/IpOBaHI/Ie MOCIEI0OBaTENbHOCTEN. becKoHeUHO Y6BIB8.IOI_H8.5{
TCOMETPHUUICCKAsA MMPOTpeCCrd U €€ CyMMa.

IIpounsBosHas.

[Tonsatne O mPOM3BOAHOM (YHKIMH, €€ TeOMETpUYECKUd U (U3NYECKUH CMBICI.
VYpaBHeHue kacateabHOU K rpaduky GyHkunuu. [Ipon3BogHbIe CyMMBI, pa3HOCTH, IPOU3BEACHNUS,
yacTHble. [IpoM3BOJHBIE OCHOBHBIX 3J€MEHTAapHbIX (QyHKUUH. [IpuMeHeHne NpOM3BOJIHOU K
uccienoBanio (QYyHKIUNA U mocTpoeHuto rpadukoB. IlpousBoansle oOpaTHOM (yHKIMU U
KOMITO3ULIUU (PYHKITUH.

[Tpumepsl MCHOJB30BAHUS MPOU3BOJHOW Ui HAXOXACHHS HAWIYYLIEro peUIeHHs B
NPUKIAJHBIX 3a7adax. Bropas mnpousBoiHas, €€ TeoMEeTpUYecKMd U (DU3MYECKHH CMBICI.
Haxoxaenue ckopocTu ajs nporecca, 3aJaHHoro (popmysoi u rpagukom.

IlepBoOOpa3Hast U UHTErpaJl.

[IpuMeHeHre ONpeAeNeHHOro MHTErpana Ul HaxOXKIACHMS IJIOLAAM KPUBOJIMHENWHOM
Tpaneuuu. ®opmyna Herotona—IJleitonuna. Ilpumepsl npuMmeHeHus uHTerpajia B (U3MKE U
TE€OMETPHH.

Ilpakmuueckue 3anamus

YucnoBas  TOCIENOBAaTENbHOCTh, CIOCOOBI €€  3a/aHus, BBIYMCICHHUS  YICHOB
nocneaoBarenbHocTH. [Ipenen nocnenoBarenbHOCTH. beckoHeuHo yObIBaroIias reoMeTpuieckas
IIPOrpecCusl.

[TpousBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.
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VYpaBHeHne kacaTenbHOW B oOmem Buzae. [lpaBwia m dopmynsl nuddepeHupoBanms,
TabJIMIIa TPOM3BOIHBIX AJIEMEHTapHbIX (yHKUMN. MccrnegoBanue (GYHKIMH C TOMOIIBIO
npousBogHONW. HaxoxaeHue HanOONbIIEr0, HAWMEHBLIETO 3HAYEHHS M IKCTPEMaJbHBIX
3HaYeHUN PYHKLIUH.

Hurerpan u nepBooOpasnas. Teopema Hprorona—JleiiOnuna. [IpumMenenne mHTerpaga K
BBIYUCIICHUIO (PM3UYECKUX BEIMYUH U TUIOMIAICH.

YDaBHGHI/IH 1 HCPABCHCTBA

YpaBHeHus1 U CHCTeMbl YPaBHeHHH. PanmoHanbpHble, MppalMOHaIbHbIE, I0KA3aTEIbHbIC
Y TPUTOHOMETPHUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTB YpaBHEHMI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMBI HX pELIEHUS (pa3jIoKEHUE HAa MHOXKHUTEIH, BBEACHHE HOBBIX
HEU3BECTHBIX, 0CTAaHOBKA, T'papUUeCKUil METON).

Hepasencrsa. PaunonaneHsIe, HUPPALMOHAIIBHEIE, [I0Ka3aTeIbHbIE u
TPUTOHOMETPUYECKHE HepaBeHCTBA. OCHOBHBIE IPUEMBI X PELICHMUS.

Hcnosb3oBanue cBOMCTB M rpa@ukoB (yHKIUI NPH pelleHMH YpPaBHEHUH M
HepaBeHCTB. Meron uHTepBajoB. M300pakeHue Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELICHU YPaBHEHHUI U HEPABEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM.

Ilpuknaonsie 3a0auu

IIpuMeHeHne MaTeMaTHYeCKMX METOAOB [UIS PELICHMsS COAEP/KATENbHBIX 3alad U3
pasInYHbIX 001acTel HAYKU U MPAKTUKU.

WMHTepnperanus pe3yiabTara, y4eT peajlbHbIX OTPAaHUYECHUM.

Ilpakmuueckue 3anamus

Kopuu ypaBuenunii. PaHocuinbHOCTh ypaBHeHUH. [IpeoOpazoBanne ypaBHEHUN.

OcHoBHbIE IPUEMBI PEIICHNs] YPaBHEHUN. Pelienne cucTeM ypaBHEHHM.

Hcnonp3oBaHne CBOMCTB U IpaUKoOB (PyHKUUN Ui pEeLIEHUs] ypaBHEHUI U HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTE.

DJieMeHTbl KOMOMHATOPUKH. OCHOBHBIC NOHATHS KOMOMHATOPUKHU. 3aayll HA MOJCYET
yHucllia pa3MElLeHUll, MepecTaHOBOK, coueTaHuil. Pemenue 3amad Ha nepedop BapHaHTOB.
®opmyna OuHoma HeroroHa. CBoiicTBa OMHOMHHAIBHBIX KOA(QQHUUHUEHTOB. TpeyrojbHUK
[Tackais.

DJjieMeHTbl Teopuu BeposiTHOcTel. CoObITHE, BEPOSTHOCTb COOBITHS, CIIOKEHHE U
YMHOXeHHe BeposTHocTed. [loHsTHE O He3aBHUCHUMOCTH coObITHH. JluckpeTHast ciydaiiHas
BEIMYMHA, 3aKOH €€ paclpeneiacHus. UuCIoBblE XapaKTEPUCTHKH AUCKPETHOM Cily4aliHON
BenMUMHBL. [IoHsATHE 0 3aKOHE OOJIBIINX YHCEI.

DJieMeHTbl MaTeMaTH4ecKOW craTucTHKHU. [IpernctaBneHue AaHHBIX (TaONHILBL,
auarpammbl, TpaduKH), TeHepalibHas COBOKYIIHOCTb, BBIOOpKa, cpelHee apu(MeThyeckoe,
Meauasa. [TonsTue o 3a1ayax MaTeMaTU4ECKON CTaTUCTUKH.

Pemenne npaktuyeckux 3ajad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B.

Ilpakmuueckue 3anamus

HcTtopust pa3BuTHS KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEW M CTATHUCTUKH U HUX POJb B
pasnnyHbIX cepax yemoBedeckol xku3HenesTenbHOCTH. IlpaBuna komOuHaTOopuku. Pemenue
KOMOMHATOpHBIX 3ajad. Pa3Mennenus, coueTaHuss U nepectaHoBku. bunom HproToHa u
TpeyroibHukK Ilackans. [Ipuknannslie 3agaun.

Kitaccnueckoe omnpeneneHue BEpPOSTHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpEMA O CyMME
BeposATHOCTENW. Brruncnenune BepostHocTel. [Ipukinagnsie 3agaun. [IpencraBienne ynciio-BeIX
naHHbIX. [IpuknaaHbie 3a1a4u.

I'EOMETPUA
[IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE

B3aumHoe pacnonoxenue OByX NpsMbIX B IpocTpaHcTBe. IlapamienbHocTh mpsiMOl U

miockoct. IlapammensHoCcTh MIOCKOCTER. [lepneHAUKYISIPHOCTE NPSIMOM W IUIOCKOCTH.
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[lepieHAMKYISIp W HAKJIOHHAS. YTOJ MEXAY MNPSIMON M MIOCKOCTHIO. JIByrpaHHbI yroa. Yroiu
MEXAY IIIOCKOCTAMU. [IepnenauKyIspHOCT ABYX IJIOCKOCTEM.

['eomeTpuueckue mnpeoOpazoBaHUS MPOCTPAHCTBA: MapalieIbHBIH MEPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapanmnensHoe mnpoexkTupoBaHue. Ilnomans oproroHanbHOi mnpoekuuu. H3o0paxeHue
POCTPAHCTBEHHBIX (pUTYD.

MHoOrorpaHHuKH

Bepmunsl, peOpa, rpaHu MHOrorpanHuka. PazsepTka. MHororpanusie yriibl. Beimykiibie
MHOTOrpaHHuKU. Teopema Ditnepa.

[Tpusma. [Ipssmast u HaknoHHas npusma. [IpaBwibHas npusma. [apamnenenunes. Kyo.

ITnpamupa. [IpaBriibHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.

Cummetpuu B KyOe, B apajiesienuie/ie, B Ipu3Me U MupaMu/ie.

Ceuenus Ky0a, IPU3MBI M THPAMUJIBI.

[IpencraBienue o NpaBUILHBIX MHOTOTPaHHUKAX (TETpasape, Kyde, oKkTa’ape, AoJeKadape
U UKOCA3Ipe).

Tenau IHOBEPXHOCTHU BPAallICHUA
[umuaap u koHyc. YceueHHbli KoHyc. OcHOBaHUE, BbICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3Beprka. OceBble CEUEeHUS U CEUEHUS, TapalIeIbHbIE OCHOBAHMIO.
[Hap u chepa, ux ceuenus. KacarenpHas miockocts k chepe.

H3mepeHus B reoMeTpun

O0beMm u ero u3mepenue. MaTerpansHas hopmyiia oobema.

Qopmynbel 00bema Ky0a, TPSIMOYTOJIBHOTO Mapajulefienuneaa, MOpU3Mbl, [HIUHAPA.
@opmynel 00beMa THpaMHUABl W KoHyca. PopMysbl IUIOMAIM TMOBEPXHOCTEH IMIMHIApPA M
koHyca. ®opmysbl 00beMa mapa u miomanu chepsl.

[Tomo6wue Ten. OTHOMIEHUS TUIONIA/ICH TOBEPXHOCTEH U 00BEMOB MOAO0HBIX TEII.

KOODI[I/IHEITBI H BCKTOPLI

[TpsmoyronbHas (JekapToBa) cuCTEMa KOOpJAMHAT B MpocTpaHcTBe. DopMyiia pacCTOSTHUS
MEXIy ABYMS TOUKaMHU. Y paBHEHHS CPEPbI, TUIOCKOCTH U MPSIMOIA.

Bekropsl. Monynb Bexktopa. PaBeHcTBO BeKTOpoB. (Cil0jK€HHME BEKTOPOB. YMHOXKCHHE
BEKTOpa Ha 4ucio. Pa3noikeHne BEKTOpa IO HANPABICHUAM. YTOJ MEXAY ABYMS BEKTOPAMH.
ITpoexuus BexTopa Ha ock. KoopaunaTs! BekTopa. CKaJipHOE TPOU3BENECHNUE BEKTOPOB.

Hcnonb3oBaHWe KOOPAMHAT W BEKTOPOB IPH PEIICHUMM MATEMaTUYECKUX M IPUKIIATHBIX
3a/1a4.

Ilpakmuueckue 3anamus

IIpu3Haky B3aMMHOIO pACIOIOKEHUS NPAMBIX. YTOJ MEXIy IpsAMbIMU. B3anMmHoe
pacIoIOKEHNE TMPSMBIX M IUIOCKOCTEeW. llepneHauKyissp M HaKJIOHHAs K IUIOCKOCTH. YTOJ
MEXIY MPSAMON U IUIOCKOCTBIO. Teopembl 0 B3aMMHOM PACIIOIOKEHUH MPSAMON U IUIOCKOCTH.
TeopeMa 0 Tpex nepreHAuKyIsIpax.

IIpu3Haky ¥ CBOMCTBA NapaJUIEIbHbIX U NEPIEHANKYJIAPHBIX INIOCKOCTEN.

PaccrossHMe OT TOYKM 10O IUIOCKOCTH, OT HPSIMOM A0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH, MEXJy CKpEIIMBAIOLUIMMUCSA MPSIMBIMHU, MEXIY MPOU3BOJILHBIMU (UTypaMu B
IIPOCTPAHCTBE.

[TapajieapHOE IIPOEKTUPOBAHME U €r0 CBOMCTBA. TeopeMa O IUIOMIAAM OPTOrOHAJIBHOU
MPOEKIIMKM MHOTOYTrOJIbHUKA. B3anMHOE pacnosyioskeHue NpoCTPaHCTBEHHBIX QUTYD.

Paznuunble  Buabl  MHOrorpaHHukoB. Mx  u3oOpaxkenus. CedeHus, pa3BepTKH
MHOTOrpaHHukoB. [noniaae nmoBepxHoctu. Buael cumMmMerpuii B mpoctpancTBe. CUMMETpUS TeI
BpallleHUs U MHOTOTPaHHUKOB. Brruncienue miomianeit 1 00beMoB.

Bexkrtopsl. [leiicTBus ¢ BekTopamu. JlekapToBa cCTEMa KOOPJIUHAT B TPOCTPAHCTBE.

VYpaBHEHHUE OKpPYKHOCTH, cdepsl, MIOCKOCTU. PaccTosHue Mexay Toukamu. [leiictBus c
BEKTOpaMH, 3aJaHHBIMM KoopJauHaTtaMu. CKalsipHOE NPOU3BEACHUE BEKTOpPOB. BekTopHOE
yYpaBHEHUE IMpPsMOM U INIOCKOCTH. lCrosb3oBaHUME BEKTOPOB IIPU JOKA3aTEIbCTBE TEOPEM
CTEPEOMETPHM.
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JIns BHEayOUTOPHBIX 3aHATHM CTyJE€HTaM HapsAay C pPEUIeHUEM 3a4ad WU BBIIOJHEHUS
MPAKTUYECKHUX 33JJaHUI MOXKHO MPEIOKUTh TEMbI UCCIIEAOBATEIBCKUX U pedepaTuBHBIX padoT,
B KOTOPBIX BMECTO CEPUH OTHEIBHBIX MEJKHUX 33Ja4 U YIPAKHEHUI IpPEeaIararoTcsi CIOKETHbBIE
3a/laHus, TPEOYIOUINe JUIUTEILHOW PaOOThl B paMKaxX OJHON MaTeMaTHYeCKOW CHTyalluu. JTH
TE€Mbl MOTYT OBITh KaK MHJMBUIYyaIbHBIMU 33JaHUSIMU, TaK U TPYNIOBBIMH IS COBMECTHOTO
BBITIOJIHEHHS UCCIIEOBAHMS.

PeKoMEH1yEMEBIE€ TEMBI DCd)CDaTOB (I[OKJIa,ZIOB), HCCICAOBATCIIHCKNUX
IIPOCKTOB

HenpepriBHble 1po0u.

[TprMeHeHUe CIIOKHBIX MMPOIIEHTOB B 3KOHOMUYECKHX pPacyeTax.
[TapamnensHOE MPOESKTHPOBAHHE.

Cpennuie 3HaYEHUS ¥ UX TIPUMEHEHHUE B CTATUCTHUKE.
BektopHoe 3aaHue npsSMbIX U IJIOCKOCTEN B IPOCTPAHCTBE.
CrnosxeHre TapMOHUYECKUX KOJICOaHUH.

['padmyeckoe penieHue ypaBHEHUI 1 HEPABEHCTB.
[TpaBWIIbHBIC U TTOJIYTIPABUIBLHBIC MHOTOTPAHHHUKH.
Konuueckue ceyeHus 1 UX MpUMEHEHHE B TEXHHKE.

10 [Tonsitrie muddepeHnrana u ero MPHUIOKEHUS.

11. CxeMbl IOBTOPHBIX UCBITaHUI bepHyn.

12. UccnenoBanue ypaBHCHH U HEPABCHCTB C TTapaMETPOM.

CoNoOA~WNE
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6. TemaTu4eckoe NIAHMPOBAHUE € ONIPe/ieieHHeM OCHOBHBIX BH/I0B YUeOHOM 1esITeIbHOCTH 00y4aI0LUXCsl

HaunmenoBanue Coaepsxanue yueOHOro MaTepuasa, jaboparopubie padorsl 1 | O0bem | XapaKkTepuCTHKA OCHOBHBIX BUJI0B | YPOBEHb
MoJyJieil, pa3iesioB NMpPaKTHYeCKHe 3aHATHSA, CAMOCTONATEIbHAS padoTa 4acoB JAesiTeJIbHOCTH o0y4yaromuxcsi (Ha | OCBOeHMS
U TeM o0yyawiuxcs, KypcoBasi padora (mpoekr) (ecjiu YPOBHe Y4eOHBIX /1eiiCTBHIA)
MpeayCMOTPEHbI)
1 2 3 4
Beenenue Ilenu w© 3amayu  M3y4eHUS MATEeMAaTUKH B  YUYPEKACHUAX 2 O3HakOMJIEHHE C LIETSIMU U 3a/ladyaMu 1
HAYaJIbHOTO U CPEAHET0 NPOPECCHOHATHLHOTO 00pa30BaHMS. M3Y4EeHHs] MATEMATUKU IIPU OCBOEHUU
npodeccuit CIIO u cnenuambHOCTEH
CIIO
Monayas 1 AJITEBPA
Pa3nen 1Pa3Burne 8
MOHSITHS O YHUCJIE.
Tema 1.1 Conep:xxanue ydyeOHOro marepuana: llenbie u pamnroHanbHbBIC 2 Brinonnenue apumeTHIecKux 2
yrcna. PanuonHanbHble uncia U OECKOHEUHBbIE NEPUOAMYECKUE NEHCTBUII HaJg YWCIaMH, coyeTas
JnecsiTuuHble npoOu. JlelicTBurenbHble uucna. JlecsaTuuHble YCTHBIE u MMCbMEHHBIC
npuOIKEeHUs AeCTBUTENbHBIX uncen. [IpubnmkEénHoe 3HaueHne pPUEMBI.CPAaBHEHUE YHCIIOBBIX
BEIMYMHBI. AOCOJIIOTHas TMOIpPEelIHOCTh NpUOIMKeHuss u  eé BBIPAKEHU. Haxoxnenue
rpanuna. OTHOcUTENbHAas TMOTPEHIHOCT, W €€  TpaHuIla. npUOIMKEHHBIX 3HAUYEHUN BEITUYUH U
OkpyriieHHe ¥ TMOTPelIHOCTh OKpyrieHus. CTeneHb MHUMOMN MOTIPEIIHOCTEN BBIYMCIICHHUI
eauHUIBI.  AnreOpanmdeckas (opmMa KOMIUIEKCHOTO — YHCIA. (aGCOMIOTHON U OTHOCUTENIBHOM);
Tpuronomerpuueckas dbopma KOMILJIEKCHOTO qucia.
[TokazarenpHast (opma KOMIUIEKCHOTO uyucna. JlefcTBus Han
KOMIUIEKCHBIMU YHCIIaMHU.
IIpakTHyeckue padborTsbi: 6 JleficTBUS HaJl KOMILIEKCHBIMU
Ilpakmuueckoe 3anamue Ne 1CTenneHb MHUMOW €IUHULIBI. anciaamu. Ilepesox us
AnreGpanyeckas popMa KOMILIEKCHOTO YHMCIIA. anredpanteckoii gopmsr
Ipaxmuueckoe 3anamue Ne 2Tpuronomerpudeckas popma KOMIICKCHOTO HHCa B
TPUTOHOMETPHUUECKYIO GOpMY U
KOMILICKCHOTO HHCIIa. nokasaresnbHyto. [IpakTuueckoe
Ipakxmuueckoe 3anamue Ne 3 TlokazatenbHas opma 3aHATHE 110 OTPAGOTKE HABBIKOB.
KOMIUIEKCHOTO yKcia. JIedcTBUS Ha/Jl KOMIJIEKCHBIMU YHCIIaMU. Haxoxnenne ommooK B
MpeoOpa30BaHUIX M BBIYMCICHUSIX
Pa3znen 2. Kopnny, 24

CTCIICHHU 1
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norapupMbl

Tema 2.1

Conep:kanue yueOHOro Marepuasa: KopHu HatypaibHOU
CTEIIEHHU U3 YMCJIa U UX CBOMCTBA. BrlunciieHNUs 3HaUueHUN
BBIPAKEHUM, COACPKALTUX PaTUKAIIbI.

Kopsn, CTCICHH, sorapugmbl
O3HakOMIIEHHE C TOHATHEM KOpHS n-i
CTETNIEHH, CBOMCTBAMHM paJMKAIOB U
MIpaBHIJIaMU CpaBHEHUSA KOPHEH.
®opMyIMpoBaHUE ONPEACICHHUS KOPHS U
CBOICTB  KOpHEW. DBeluncinenue u
CpaBHEHHE KOpHEH, BBITIOJTHEHHE
MNPUKUAKHU 3HAYEHUS] KOPHSL.

IIpakTnyeckue padboTbi:

Ilpaxmuueckoe 3auamue Ne 4CTeneHu ¢ pallMOHAIbHBIMU
MOKa3aTeyIsiIMU, UX CBOMCTBA. BbhIuncieHus 3HaUeHUH BbIPAXKEHUM,
COJIEpXKAIIMX CTEIICHH C PallMOHAIBHBIM MTOKa3aTEIICM.

[IpeoOpa3zoBanme YNCIOBBIX 1 OyKBEHHBIX
BBIDOKCHUH, COJCPXKAIIUX  PaJUKAIIbL.
BrimonmHenne pacdetoB mo (opmymiam,
CONIEpKaIllUM  PAJNKAaJbl, OCYIIECTBIISL
HEOOXOAUMBIE OICTAHOBKH U
npeoOpa3oBaHusl. Onpenenenue
PaBHOCHIBHOCTH BBIPaXSHHH c
paavkanamu. PemieHue uppairoHaibHBIX
YpaBHEHUH.

Tema 2.2

Conep:xanue yueoOHoro marepuana:CreneHu ¢
JICHCTBUTEIILHBIMU TIOKA3aTEJISIMU M UX CBOMCTBA.

O3HakOMJICHHE C TOHATHEM CTEICHH C
JIECTBUTEIIEHBIM ITOKa3aTelIeM.
Haxoxnenue 3HAYCHUMN CTEIIECHHU,
UCIIONb3YA npu HEOOXOAUMOCTH
HHCTPYMEHTAJIbHbIE CpenCcTBa.
3anuchIBaHUE KOPHS N-il CTETICHU B BHUJIC
CTCIICHH C JAPOOHBIM I[OKa3aTelieM |
HaoOopoT. DopMynmupoBaHHE CBOWCTB
CTEIICHEH.

IIpakT4eckue padboTsbI:
IIpakmuueckoe 3anamue Ne 5BpluncieHus 3HAYEHUN BBIPAXKECHUH,
COJIEpKalINX CTENEHU C JEMCTBUTEIbHBIM I10KA3aTEIEM.

Brruncienue CTeIICHEeH C
JIECTBUTEIILHBIM MOKa3aTeJIeM,
BBITIOJTHEHHE MNPUKUIKA 3HAYCHHUS
CTEIICHH, CpaBHEHHUE CTETIeHEH.
[IpeobpazoBaHue YNCIOBBIX U OYKBEHHBIX
BBIDQXKCHUM,  COAEpXKAIIMX  CTEIECHHU,
MIPUMEHSA CBOMCTBA. Pemenne
I10KA3aTEJIbHBIX YPABHEHUH.

Tema 2.3

Conep:xanue yuedHoro marepuadna:Jlorapudm. Jlorapupm
grcina. OCHOBHOE JIOrapH()MUYECKOE TOKIAECTBO.

Onpenenenne  00MacTH  JIOIMYCTUMBIX
3HAYEeHUH JorapupMuIecKoro
BBIPAXXCHHS.

IIpakTyeckue padboTsbI:

Haxoxnenue 3HAa4YCHUU
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Ilpaxmuueckoe 3ansamue Ne 6JlecATUUHBIE U HATYpaJIbHbIE
norapudmel. JleiictBust ¢ HUMU. Jlorapudm npousBeaeHus,
YaCTHOTO.

norapupMuIEcKux BBIPAKECHU,
HCII0Jb3Ys] OCHOBHBIE CBOKCTBA.

Tema 2.4 Conepxxanue yueoHoro marepuasa:CpoiicTsa JorapupMos. 4 IIpeoGpa3oBanue anreOpanvecKux 2
dopmyna nepexoja K HOBOMY OCHOBAaHHUIO Jiorapudma. BBIPAIKCHHH. Beimonmenne
npeoOpazoBaHMA BBIpKCHHH,
npuMeHeHne (GopMys, CBA3aHHBIX CO
CBOHCTBaMH JIOTapH(PMOB.
I[IpakTuyeckne padoThbI: 8 O3HAKOMIICHHE C TIPUMEHEHHEM KOPHEH H
Ipaxmuueckoe 3anamue Ne 7T1peobpazoBanus gorapuGMuueckux CTCNEHEH TIpM BBIYHCICHUN CPEIHHX,
BBIpa)KeHHﬁ. ACJICHUN OTPEC3Ka B «30JIOTOM CCUCHHUN.
Ilpaxmuueckoe 3anamue Ne 8llpeoOpazoBaHne PallMOHATBHBIX U Pelenne MpukiajHEIX 33184 Ha CIOXKHbIE
WUPPALMOHATBHBIX U CTETICHHBIX BBIPAXKEHUH. TIPOLCHTBI. Hpeo6pasoBaane
Ipaxmuuyeckoe 3anamue Ne 9IIpeobpazoBaHre MOKa3aTEIbHBIX arebpaneckux BPIPANCCHTHH.
N Brinonnenue peoOpazoBaHMI
BBIPAKCHIH. . BBIpOXEHHUH,  NpPUMEHeHue  (opMyd,
Ilpaxmuueckoe 3anamue Ne 10CoBMeCTHBIC ISHCTBHS HaJI CBS3AHHBIX CO CBOMCTBAME CTCICHEH m
MOKA3aTeIbHBIMU M JIOTAPHU(PMHUICCKHUMH BBIPAKESHUSMHU. JI0rapuQMOoB.
Pa3znen 3.YpaBuenus 20
Y HEPaBEHCTBA
Tewma 3.1 Coaep:xxanue yueOHOro MaTepuaJia: 6 O3HakomieHue C  MPOCTEHIIMMHU 2
PaBHOCHJIBHOCTH ypaBHEHUI, HEPABEHCTB, CUCTEM. PalinoHalibHbIe CBEJICHUSIMH 0 KOPHSIX
ypaBHEHUS U HepaBeHCTBA. [lokasarenbHble ypaBHEHUS U UX anre0panvecKux ypaBHCHUH,
peurenue. [TokazarenbHble HEPABEHCTBA U X PELICHHUE. TNOHATUAMH UCCIIE/I0BAHUS yPaBHEHHUH
U CcuCTeM YypaBHeHuW. M3yueHue
TEOPHUH PAaBHOCWIBHOCTH YpaBHEHUH U
ee npuMmeHeHud. [loBropeHue 3anucu
pelieHus CTaHJApPTHBIX YpPaBHEHUH,
IPUEMOB MPeoOpa30BaHUs YpaBHEHHMA
JUISL  CBEACHUS K  CTaHJAPTHOMY
YPaBHEHUIO.
IIpakTuyeckune padoThbI: 4 Pemrenne  ypaBHeHMN W cuUCTEM

Ipaxmuuyeckoe 3anamue Ne [1Penienue mokazaTenbHbBIX
YpaBHEHUW C TIOMOIIBIO PA3JIOKEHUSI HA MHOXKHUTEIH, C TIOMOIITBIO
3aMEHbI IEPEMEHHOM.

Ipaxmuuecxoe 3ansamue No [2Pemenue moka3aTebHBIX
HEPaBEHCTB C MOMOIIBIO PA3JI0OKEHUSI HA MHOXKHUTEIIU, C

ypaBHeHull HepaBeHCTB U cucrem
HEpPABEHCTB C JIByMsl IE€PEMEHHBIMU
Pemrenne nokasarenbHbIX YpaBHEHUH
n cucreM. PemeHne mokasaTenbHBIX
HEPABEHCTB U CHCTEM HEPABEHCTB C
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IIOMOILBIO 3aMEHBI IEPEMEHHOM.

ABYMA ICPCMCHHBIMH.

Tema 3.2 Conep:xxkaHnue yueOHOIro MaTepHaJia: 4 Hcnonb3oBaHue CBONCTB U rpauKoB 2
Jlorapugmuueckue ypaBHeHus. Perienne ¢ moMoInbo NpruBeIeHUs GyHKUMHA U pelieHHusl ypaBHEHHI.
UX K 00I1IeMy OCHOBAaHHIO, C TOMOIUIbIO 3aMEHbI IEPEMEHHOMH, C [IoBTOpEeHHME  OCHOBHBIX  IPUEMOB
IIOMOUIbIO PA3JI0KEHNS HA MHOXKHUTEIIH. pelieHus CHCTEM. Pemenue
YpaBHEHUN C MPUMEHEHHEM BCEX
IIPUEMOB (paznoxeHus Ha
MHOHUTEIH, BBE/ICHUS HOBBIX
HEU3BECTHBIX, MOJCTaHOBKH,
rpajguyeckoro mMerojna). PemieHue
CHUCTEM YpaBHEHHMH C NpPUMEHEHUEM
pa3IUYHBIX CIIOCOOOB.
IIpakTHyeckue padoThbI: 6 Pemlenne  ypaBHeHMH UM CUCTEM
Ipaxmuueckoe 3anamue Ne [3PenieHue npocTedmx ypaBHeHull HepaBeHCTB u cucrem
norapu(pMHUECKUX YpaBHEHUH U HEPABCHCTB HEPaBEHCTB C JBYMs IEPEMEHHBIMHU
Ilpaxmuueckoe 3anamue Ne [4Pemienue norapupmMuiaecKkmux Pewenue JorapupMuIecKux
YpaBHEHUH Pa3IMYHBIMH METOIAMU ypaBHEHUH U cucrteM. Pemenue
Ilpaxmuueckoe 3anamue Ne [5Penienue norapupmMuiaecKkiux jgorapu(pMHUECKUX  HEPABEHCTB U
HEPaBEHCTB PA3IMYHBIMU METOJIaMU CUCTEM  HEPaBEHCTB C  JBYMs
NIEPEMEHHBIMH.
Pasznen 4. Oynkuumy, 16
UX CBOWCTBA U
rpaduxu
Tema 4.1 Conep:xxanue yueOHOro MaTepuaJia: 4 [TonsiTHE O HEMPEPBHIBHOCTH (HYHKIUH. 2

®ynkuun. CBolicTBa YMCIOBBIX PyHKIMHK. O0nacTh onpeaeneHus
U MHO>XECTBO 3HaYE€HU, MOHOTOHHOCTb, YETHOCTb,
NEePUOIMIHOCTh, HANOOJIbIIIee U HANMEHBIIIEe 3HAYCHUS, TOUKH
skcTpemyMa.l paduk GyHKIMH, HOCTpOeHHE TPaPUKOB (PYHKIIMH,
3aJJaHHBIX PA3JMYHBIMH crioco0amu. AprudmMeTnaeckne onepaum
Haj GyHKkuuaMu. CroxHas QyHKIUS (KOMIOO3HMLUA).

O3HakoOMJIEHHE C MOHATHEM Ipaduka,
OIIpeEICHUE NTPUHANIE)KHOCTH TOUKH
rpaduky ynknuu. OnpeneneHue o
dbopMyne mpocTenieil 3aBHCUMOCTH,
Bujga ee rpaduka. BeipaxeHue 110
dbopMyne OmHOW TMEepeMEeHHON depes
JpyTHe. O3HakoMJIEHHE c
OIIpEACIEHUEM ¢byHKIMH,
dbopmynupoBanue ero. I[Ipumepsr
(YHKIMOHATBHBIX  3aBUCUMOCTEH B
peabHBIX TpoIeccax U SIBICHUAX
N3yueHue MIOHATHS oOpartHoH
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¢yHKIMU, ONpeAeleHHe BHIA U
MOCTpOeHHe  rpaduka  OOpaTHOU
(GyHKIMU, HaxOXAEHUE ee obiacTu
OTpeJieNIeHus] ¥ 00J1aCTH 3HAUCHHIA.

IIpakTuyeckne padoThbI: 4 Haxoxxaenne o6nactu onpeneneHus u
Ilpaxmuueckoe 3anamue Ne 16HaxoxxneHue 00J1acTu onpeaeaeHus obsactu 3HAYEHUI byHKIHHA
u oOnactu 3HadeHni PpyHkuu. CBOHCTBA QYHKITHH. CpoiictBa ¢ynknuu. IloctpoeHue wu
Ilpaxmuueckoe 3anamue Ne ITUccnenoBanue GQyHKIHHA U YTEHUE rpadgukoB GYHKIIHA.
MOCTPOCHHE TpaduKa. Hccnenosanue GyHKIHH.
CocraBnenue BHJIOB (PYHKIIUH 110
JTaHHOMY YCJIOBHIO, pEIICHHE 3a/1a4 Ha
IKCTPEMYM. Brmonnenue
npeoOpazoBanuii rpaduka QyHKINN.
Tema 4.2 Conepxanue yueoHoro marepuana:Crenennas GyHKIus, eé 6 Crenennsie, MOKa3aTeIbHbIC, 2
cBoiicTBa u rpaduk. [lokazarensHas QyHKIuUs, €€ CBOWCTBA U norapudmuueckre U
rpadux.IIpeobpazoBanus rpagikoB MOKa3aTENbHON U CTEIEHHON TPUTOHOMETPHUECKUE byHKIUY.
¢ynkuuu.Jlorapudpmudeckas ¢pyHkms, e€ cBoicTBa U rpaduk. OObpaTHbIe TPUTOHOMETPUYECKHUE
[TpeobpazoBanus rpadukoB JorapuGmMuueckux GyHKIIHH. ¢byHkuu  BpluucieHue — 3HaYCHHH
GyHKIMHA TO 3HAYEHHWIO apryMEHTa.
Onpenenenue MOJOKEHUS TOYKU Ha
rpaguke 1O ee KOoopauHAaTaM |
HaoO0opoT. Vcmonb3oBaHUE CBOWMCTB
GyHKIMH 178 CpaBHEHUs 3HAaYeHMU
creneHeil u norapudmos. [Toctpoenue
rpaguKoB CTEMEHHBIX u
JorapupMuUecKuX QyHKIHUH.
IIpakTuyeckue padoThI: 2 Pemenue MOKa3aTeNbHbBIX u
IIpaxmuueckoe 3ansimue Ne 18PemieHnst ypaBHEHHI 1 HEPABEHCTB gorapu(pMHUECKUX  YpaBHEHMH U
C TIOMOIIBIO TPAPUKOB PA3TUIHBIX (PYHKIIUH. HEpaBEHCTB no M3BECTHBIM
ITOpUTMaM.
Pa3znen 5 OcHOBBI 32
TPUTOHOMETPUH
Tema 5.1 Conep:xxanue yueoOHoro marepuasa:Pannannas u rpagycHas 4 Nzyuenue paaraHHOTO MeTozaa 2

Mepa yriia. Bzanmuslii nepexo. IIoBopoT Touku BOKpyr Hadasna
koopauHat.OnpeeraeHusi TPUrOHOMETpHUYecKuX GyHKimit. Mx

U3MEpPEHUsI YIJOB BpallEHUs U HX
CBSI3U c rpagyCcHOMN MEpOil.
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CBOWCTBA U TpaduKu.

N3o0pakeHne yrioB BpalleHUs Ha
OKPYXKHOCTH, COOTHECEHHE BETUYUHbI
yria c pacroI0KEHUEM.
dopmyIUpOBaHUE onpeaeeHuin
TPUTOHOMETPUYECKUX (YHKIMHA IS
yIJI0B TOBOPOTa M OCTPBIX YIJIOB
MPSIMOYTOJIBHOIO ~ TPEyroJIbHUKa U
00BSICHEHUE UX B3aUMOCBSI3H

I[IpakTuyeckne padoThHI:
Ilpakmuueckoe 3auamue Ne 1 9Bpraucienne 3Ha4eHUI
TPUTOHOMETPUYECKUX BBIPAKEHUMH.

Brruucienue 3HAYEHUI
TPUTOHOMETPUUYECKUX BBIPAKECHUH.

Tema 5.2 Coaep:xanue yueOHoro marepuasna:OCHOBHOE OcHOBHBIE TPUTOHOMETPUUYECKHUE 2
TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS ToxkaecTtBa [IpuMeHEeHHE OCHOBHBIX
TPUTOHOMETPUUYECKUX (YHKLUH. TPUTOHOMETPUYECKUX TOXKAECTB [UIs
BBIYMCIICHHS 3HAYCHU I
TPUTOHOMETPUYECKUX (DYHKIUH 110
OJIHOY U3 HHX.
IIpakTnyeckue padoTHI: Nzyuenue OCHOBHBIX bhopmyn
Ipaxmuueckoe 3anamue Ne 20TpuroHomerpuieckne GyHKIUU TPUTOHOMETPUU: (HOPMYJIBI CIIOKEHHUS,
JIBOMHOTO U MIOJIOBUHHOI'O apT'yMEHTA. YIBOEHHUS, IpPeoOpa3oBaHMsl CYMMBI
Ipakxmuueckoe 3anamue Ne 2 TpuroHomeTpuiecknue GyHKIUU TPUTOHOMETPUYECKHX  (YHKIUH B
CYMMBI U pa3HOCTH JIBYX apryMeHTOB. POpMYIIbI CIOKEHHUS. NPOM3BECHUE U TPOU3BEJCHHUS B
Ipakxmuueckoe 3anamue Ne 2211peoOGpa3oBaHue CyMMbl CyMMY U MIPUMEHEHNE npu
TPUTOHOMETPUUYECKUX (PYHKLUH B IPOU3BEICHUE U MIPOU3BEICHHS BBIYUCIICHUH 3HAaYeHUs
B CyMMY. TPUTOHOMETPHUYECKOTO BBIPAKEHUS H
Ilpakmuueckoe 3anamue Ne 231IpeoOpa3oBanue rpaduxon YIPOILEHUS €T0.
TPUTOHOMETPHUYECKUX (YHKINH.
Tema 5.3 Coaep:xxanue yueOHOro MaTepuaJia: ApKCHHYC, apKKOCHHYC, apKTaHI€HC 2

OO6patHbie TpuroHoMerpuueckue ¢pyHkiuu. Mx cpoiictsa u
rpaduku. Pemenne npocTeHmux TpPUroHOMETPUYECKUX
YpaBHEHUM.

gucina (O3HAKOMIIEHHE C TTOHITHEM

00paTHBIX TPUTOHOMETPUYECKUX
¢byakuuii.  M3ydyeHue onpeneneHui
apKCHHYCa, apKKOCHHYCa,

apKTaHTeHca 4Yucia, GopMyIupoBaHUe
uxX, u300paKeHHe Ha EAMHUYHON
OKPY)XHOCTH,  INPUMEHEHHE  IpH
pELIEHNN YpaBHEHUN

19




IIpakTHyeckue padoThbI:

- llpakxmuueckoe 3ansamue Ne 24HaxoxaeHue 3HaYCHU I
BBIpa)KEHUH, cofepxaliiue oopaTHble TPUTOHOMETPUYECKHE
GyHKIIHH.

- IIpakmuueckoe 3ansmue Ne 25Pemenue npocTelimx
TPUTOHOMETPUUYECKUX YPABHEHUH.

Ilpaxmuueckoe 3ansamue Ne 26Penienne TpUrOHOMETPUUECKHUX
YPaBHEHMH, Pa3I0KEHUEM HA MHOXKHUTEIIH.

Ipakxmuueckoe 3anamue No 27Perienue TpPUrOHOMETPHUECKUX
YPaBHEHMH, CBOJAIUXCA K KBaPATHBIM.

Ilpaxmuueckoe 3anamue Ne 28Pemienue npocTenmmx
TPUTOHOMETPUUYECKHX HEPABEHCTB.
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Pemenue 1o dopmynam "
TPUTOHOMETPUUIECKOMY Kpyry
MPOCTENIINX  TPUTOHOMETPUUYECKUX
ypaBHeHui. [lpumeHenme  oOmmx
METOJI0B peleHus YpaBHEHUU
(npuBeneHue K JMHEHHOMY,
KBaJIpaTHOMY, METOJ| PA3JI0KEHHUs Ha
MHOKUTEJIHM, 3aMEHbl [EPEeMEHHOM)
IIpU PELIEHUH TPUTOHOMETPUUYECKUX
ypaBHEHUH. YMEHHE OTMeuYaTh Ha
Kpyre peLieHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

Moayas 2HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Paznen 1 10
[TocnenoBarensHOCTH
Tema 1.1 Conep:xanue yueoHoro marepuasna:llocienoBarenbHOCTH. 6 O3HakoMJICHHE C TTOHSATHEM YHUCIIOBOM 2
CriocoOblI 3a/1aHUS U CBOMCTBA YUCIIOBBIX [1OCIIEI0BATEIbHOCTEH. II0CJIEI0BATEILHOCTH, croco0amu ee
[Tpenen ¢pynkuuu B Touke. Teopemsl o npenenax. O1HOCTOPOHHUE 3aJaHMsl, BBIYMCICHUSMH €€ YJICHOB.
npenensl. [loHsTHe 0 HenpepbIBHOCTU (QYHKIIMH U MIPENEILHOM O3HakoOMJIEHHE C MOHSTHEM IIpenena
nepexoze. nocaen0BaTeNnbHOCTH. O3HaKOMIIEHHE
C BBIYHCIICHUEM CYMMBI OECKOHEYHOTO
YUCIIOBOTO  psAa  Ha  IpUMEpe
BBIUHUCIICHUSI CYMMBbl  OECKOHEYHO
yOBIBarOLIEH FeOMETPUYECKOU
nporpeccun. Pemenne 3agau Ha
IPUMEHEHHE (bopMmyIbI CYMMBI
0OECKOHEYHO yObIBaroniei
TE€OMETPUUECKON MPOTPECCUH
IIpakTyeckue padoThbI: 4 Haxoxnenue mpenenoB  (QyHKIU,
Ipakxmuueckoe 3anamue Ne 2911paBuna pacKpbITUs WCIIONB3Yysl  INpaBWJIA  PaCKPBITUSA
HEOMPEAEIEHHOCTH «HOJIb HAa HOJIb» HEONPEICIEHHOCTEN «HOJb HA HOJIbB»
llpakxmuueckoe 3ansmue Ne 301IpaBuna pacKpbITUS u «0eCKOHEUYHOCTh Ha
HEONPeIeIEHHOCTH «OECKOHEYHOCTh HAa OECKOHEYHOCTh) 0OECKOHEUHOCTh»
Pa3pgen 2 32
[IpousBonHas u
MHTETpal
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Tema 2.1 Conep:xanue yuedOHoro marepuasna:llouarue o npupamieHuu 6 O3HakomieHne c MOHSITUEM 3
dbyHKIMA. 330291, TPUBOISIINE K TTOHITHIO TTPOU3BOIHOM. MPOU3BOTHOM. N3yuenue u
[TonsiTHE O HETIPEPHIBHOCTU (PYHKLIUHU U MIPEIETEHOM (dbopMyIHpOBaHUE €€ MEXaHHYECKOTO
nepexoe.IlponsBoHbie CyMMBI, pa3HOCTH, IPOU3BEACHUS, U reOMETPUYECKOT0 CMbICIIa,
qacTHOTO. [IpON3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA. U3Y4EHHE aJIrOpUTMa  BBIYUCICHUS
[TpousBoaHbIe BICIIKUX MOPsAKOB. [Ipon3BoiHAs CIOKHON IPOU3BOTHON Ha npuMepe
byHKInn. BBIYHCIICHUS] MTHOBEHHOW CKOPOCTH U

YTJIOBOTO ko3 dunmenrta
KacaTeJIbHON.
IIpakTuyeckue padoThI: 10 VYcBoeHue MpaBUII
Ipaxmuueckoe 3anamue Ne 3 11lpousBonnas. Ilonarue o Qg depeHIpoBaHus, TaOIUIIBI
IPOU3BOIHON DYHKIIMHU, €€ TeOMEeTpUYeCcKUi 1 PU3NUECKHit POU3BOTHBIX AJIEMEHTaPHBIX
CMBICII. GbyHKINH, IPUMEHEHNE JUISL
Ipaxmuueckoe 3anamue Ne 32BprauciieHre TPOU3BOIHBIX b hepeHIpoBaHUS byHKIHH,
pa3nuyHbIX (QYHKIHA C TIPUMEHEHUEM BCEX MPABHII COCTaBJICHUS] YpaBHEHUS KacaTeJIbHOM.
b hepeHIMPOBaHUS N3ydyenne TeopeM O CBsSI3U CBOICTB
Ipaxmuueckoe 3ansamue Ne 33YpaBHeHUE KacaTeJIbHON U GbyHKINN u IIPOU3BOTHOM,
HOpMaIH K rpaduky QyHKIUU. ¢dbopmynupoBka ux. IIpoBenenue c
Ilpakmuueckoe 3anamue Ne 34Ilpumenenne Mpou3BOIHON K MTOMOUIBIO MIPOU3BOAHOMN
UCCJICIOBAHUIO (PYHKIIMI U TOCTPOCHUIO TPa(PUKOB. uccieqoBaHusl (QYHKIUHU, 3aJaHHOU
Ipaxmuueckoe 3ansamue Ne 35V ccnenoBanue QyHKIUH C ¢dopmynoii.  YcTaHOBJIEHHE  CBSI3H
MCII0JIb30BaHUEM TIPOU3BOAHOM. CBOWCTB (D)YHKLIMU U TPOU3BOJHOMN MO
nx rpadukam. IIpumeHeHne
IIPOM3BOJHON Ul PELIEHUs 3a7ad Ha
HaxO0KJIeHUe HanOOJIBIIETO,
HaVMEHBIIET0  3HA4YeHUs W Ha
HaXO0XJIEHHUE IKCTpEMyMa.

Tema 2.2 Conep:xanue yueOHoro marepuadna:llepsooOpasnas u nHTErpas. 6 ITepBooOpazHas u HHTErpat 2
CaoiicTBa Heonpenen€HHoro uHTerpaina. OnpenenéHHbIl OsHakOMIICHHE C IOHSTHEM HHTErpaia u
uHTerpan u ero coiicrea.®opmyna Hetorona—IJleitOnumna. TepBOOOPA3HOH. H3Y‘16Hﬂve HpaBuja
[eoMeTpHYECKHIT CMBICIT ONPEAEIEHHOTO HHTErPAa. BBIYHCIICHNS NEPBOOGPA3HON 1 TeOpeMbl
KpuBosnHeliHas Tpanenus 1 €€ miomaib. Hetorona— Jleiionuna.

IIpakTnyeckne padoOThbI: 10 Brruncnenne HWHTETPajIoB

Ipaxmuueckoe 3ansamue Ne 36BplunciieHne HEONIPENEIEHHOTO
MHTErpaja ¢ HCIOJIb30BaHUEM TAOIIHII.
IIpakmuueckoe 3ansamue Ne 37MeTtos 3aMeHbl IEPEMEHHOM B

pa3inu4YHBIMM  MeToxaMH. PereHue
3a/la4 Ha CBs3b IEpBOOOpa3HON U ee
Nnpou3BoAHOM. Pemenne 3amad  Ha
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HEONPEIEIEHHOM UHTETpaJe.

llpakxmuueckoe 3ansmue Ne 38MeToa HHTErPUPOBAHUS 110 YACTAM
B HEOIIPEIEIEHHOM UHTErpase.

Ilpaxmuueckoe 3auamue Ne 39Metoj 3aMeHbl IEPEMEHHOU B
OIPEIEIEHHOM UHTErpale.

Ilpaxmuueckoe 3anamue Ne 40lIpumeneHne onpenesIeHHOTro
MHTETpaJia JJis HaX0XACHUS IUI0ONa i KPUBOJIMHENHON Tpaleluu.

NIPUMEHEHUE WHTErpaia s
BBIYUCIICHUS (PU3UYECKUX BEIMYUH W
nJoniaaei

Moayas 3 IJEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

Paznen 1 OcHoBHBIE 12

HIOHSATHSA

KOMOHHATOPUKH.

Tema 1.1 Copepxanue yyeOHoro marepuana: OCHOBHbIE IOHATUS 8 N3yuenune npaBuia KOMOMHATOPUKU U
KOMOMHATOPUKH: pa3MEIIECHUE, COUETaHUE, IEPECTAHOBKH. IpPUMEHEHNE npu pelieHun
®opmyna 6unoma HerotoHa. CBoiicTBa OMHOMUHAIBHBIX KOMOMHATOpHBIX  3afay. Pemenue
ko3 unmentoB. Tpeyronpauk [lackas. KOMOMHATOPHBIX  33/a4  METOJOM

nepebopa U MO MPaBUIy YMHOMXKCHHMS.
Osnakominenne ¢ 6unomom HproroHa
U TpeyrojapHuKoM Ilackais.
IIpakTHyeckue padoThbI: 4 OOmbsicHeHHEe W TIpUMEHEHHE (OopMyI
Ilpaxmuueckoe 3auamue Ne 413agaun Ha TOACYET YKCIIA 1A BBIUYHCIICHUS pa3MenieHu,
pa3MeLIeHH, IepecTaHOBOK. IEPECTAHOBOK U  COYETaHMM IIpH
Ilpakmuueckoe 3anamue Ne 42Pemienue 3a1a4 Ha nepedop peleHnn 3a1ad4. Pewenne
BapHaHTOB. MPaKTUYECKUX 3a1a4 C
VCIIOJIb30BAaHUEM MOHSTUH U IPaBUII
KOMOMHATOPHKHU.

Pa3nen 2 DneMeHTsI 8

Teopuun

BEPOSITHOCTEN

Tema 2.1 Copaepxanue y4eOHOIro MaTepuaJa: 6 DONeMeHTBl TEOpUM  BEPOATHOCTEH 2
CoOpbITHE, BEpOATHOCTD COOBITHS, CII0)KEHUE U YMHOKEHHE N3yuenne KJIACCUYECKOTO
BeposaTHOCTel.[loHsATHE 0 HE3aBUCUMOCTH cOOBITUM. JlucKpeTHas ONpENIETICHUsI BEPOSITHOCTH, CBOWCTB
Clly4aiiHas BEJIMYMHA, 3aKOH €€ pacnpeseseHus. Ynuciaosbie BEPOSTHOCTH, TEOPEMBI O CyMME
XapaKTEPUCTUKH TUCKPETHOH CilydailHOW BennunHbl. [IoHsTHE O BEPOSTHOCTEM. Paccmorpenue
3aKOHE OOJIBIINX YHCE. IIPUMEPOB BBIUNCIICHUS

BEPOSITHOCTEI.
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IIpakTnyeckue padoOThI: 2 Pemenne  3agad Ha  BBIYMCIIEHHE
IIpakmuuecxoe 3anamue Ne 43Penmenne NpakTUYECKUX 3314 C BEPOSITHOCTEH COOBITUH
IPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
Pa3nen 3 DineMeHTI 4
MaTeMaTU4YeCKON
CTaTUCTUKU
Tema 3.1 Conep:xanue yue0HOro Mmarepuasa: 4 IlpencTaBnenne  JaHHBIX  (TaOIMIBL, 2
[IpencraBnenue naHHBIX (TAOIHIIBI, TUATPAMMBI, TPadUKH). auarpammel, rpaduki) O3HaKOMIICHHE C
['enepanbHas COBOKYIHOCTb, BBIOOPKaA, CpeHee apuMeTnieckoe, NPEACTABICHACM THCIOBHIX JAHHBIX M HX
Menuana. IToHsATHE 0 3a]a9aX MaTEMAaTHYECKOM CTATUCTHKH. XapaKTCpHCTHKAMH. Pewerne
MpPaKTUYeCKUX 3afad Ha 00paboTKy
YHUCJIOBBIX JaHHBIX, BBIYHCICHUC HX
XapaKTEPHUCTUK
CamocrtosiTe1bHAasA padoTa 00y4yaOmMXCcs: 2
[TpesenTanus «3agaun MaTeMaTHUECKON CTATUCTUKI
Mopayas 4 TEOMETPUSA
Pasznen 1. Ilpsimbie u 20
IINIOCKOCTH B
IIPOCTPAHCTBE
Tema 1.1 Coaep:xanue yueOHoro marepuasa:OCHOBHbIC [TOHATUSA U 6 DopMyIUpOBKa u MPUBEICHNE 2
AKCHOMBI CTepeoMeTpuu.B3auMHoe pacronokeHnue IByX MpsMbIX AOKA3aTCJIECTE  IIPU3HAKOB  B3aMMHOI'O
B [IPOCTPAHCTBE. B3anMHOE pacnonoKeHue IByX IIOCKOCTEH B PAcIoONOKEHHs HPAMBIX M ILIOCKOCTEH.
IPOCTPaHCTBE. B3anMHOE paconokenue IpsAMOii U MIOCKOCTH B PacriosHaBatue Ha 4epTexax H MOJCILX
IIPOCTPAHCTBE. YTOJI MEXAY MPAMOH U INIOCKOCTBIO. DasIIHHbIX ¢lIyHacs B3AMMHOTO
PACIoOJIOKCHUA TMPAMBIX H IIJIOCKOCTCH,
apryMEHTUPOBAHUE CBOUX CYKICHHUM.
IIpakTH4eckne padboThl. 4 BrimonHeHNe TOCTPOCHHS YIJIOB MEXITY

llpakxmuueckoe 3ansmue Ne 44JIByrpaHHblid yroJl. YT0OI MEXIY
IUIOCKOCTAMHU. [lepneHIuKyISIpHOCTD IBYX IJIOCKOCTEM.
IIpakmuueckoe 3anamue Ne 4511eprieHAMKYIAPHOCTD IPAMOMN 1
wiockocTH.IlepneHAuKysp 1 HaKJIOHHAsA. YTOJI MEXIY NPSIMOH U
MJIOCKOCTBIO.

IpsAMbIMH, HpHMOfI " IIJIOCKOCTBIO, MECIKIY

IUTOCKOCTSIMU o OIMCaHMIO U
paclno3HaBaHue€  MX  Ha  MOJEIIX.
[IpuMeHeHne TPU3HAKOB U CBOWCTB

pacroyIOKEHH TPSMBIX W IUIOCKOCTEH
IIpH pemeHuu 3aaad. M3o0paxeHwe Ha
pUCyHKax H  KOHCTPYHpPOBaHHE  Ha
MOJIEJISIX TIEPIIEHANKYIISIPOB U HAKJIOHHBIX
K IUIOCKOCTH, TPSMBIX, HapajieIbHbIX
IJIOCKOCTEH, YIJIOB MEXIy MpsSIMOH U
IUIOCKOCTBIO U 000CHOBAaHHE NTOCTPOEHHSI.
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Tema 1.2 Conep:xanue yuedoHoro marepuasa:l eomerpudeckue npeoopa3oBaHms 4 O3HaKOMIICHHE c MTOHATHEM 2
MIPOCTPAHCTBA: MapaJlIeNbHBIA IEPEHOC, CAMMETPHS OTHOCUTEIBHO MapajuIeIbHOTO TMPOEKTHUPOBAHUS M €T0
mockoctu. [TapannensHoe npoektupoBanue. [lnomanas opToroHaabHON cBoiictBaMu. DOpPMYyIMPOBAHUE TEOPEMBI
npoekuuy. M306paskeHne NpocTpaHCTBEHHBIX QUTyp. 0 IUIOLaJM OPTOrOHAJIBHON MPOEKIHUH

MHOroyrojbHuka. IlpuMeHenue Tteopuu
Ui O0OCHOBaHHMS  TNOCTPOCHWUH U
BBIYMCIICHUH. APryMEHTUPOBAHHE CBOUX
CYXIEHHH O B3aMMHOM pPAacCIOJIOKCHUN
MPOCTPAHCTBEHHBIX PHUTYP
IIpakTuyeckue padoThbI: 6 ITocTpoeHne mapamienbHBIX  CEYEHUM
Ipaxmuueckoe 3anamue No 46I1ocTpoeHune napaieNbHbIX CEYEHUN pa3IMYHBIX ~ TeOMETpHYecKnX  Quryp.
Pa3INYHBIX TECOMETPUUECKUX QUTYD. [Toctpoenue CeYeHUI ¢buryp
Ipaxmuueckoe 3ansamue Ne 47T1octpoenue ceueHuit Guryp IUIOCKOCTBIO, MPOXONSIIEN 4Yepe3 TpHU
IUIOCKOCTBIO, MPOXOAIIEH Yepe3 TPH TOUKH. Touku. PelneHue 3amad Ha HaxOXICHHE
Ilpaxmuuecroe 3ansamue Ne 48Pemienue 3a1a4 Ha HAXOXKICHUE IJIOIAJCH CeUCHUH.
IJIOIIAJIEH CEUEHUH.

Paznen 2 26

MHOrorpaHHuKu u

KpYTJIbIe Tena

Tema 2.1 Coxaepsxanue y4eOHOro MaTepuaJa: 8 Onucanue U XapaKTEPUCTUKA Pa3IUYHBIX 2
Brinykieie MmHOrorpanauku. Teopema Diinepa.llocTpoenue ceueHu. BUJIOB MHOTOTPAHHUKOB, IEPEUUCICHUE
[Ipusma. [Ipsimas u HakIoHHAs npu3Ma. [IpaBunbHas npusma. WX DJIEMEHTOB W CBOWCTB. M300pakeHune
ITupamupa. IIpaBuneHas nupamuaa. Terpasap. YcedeHHas TUpaMuIa. MHOTI'OT'PaHHUKOB u BBIIIOJTHEHUE
CummMerpuu B KyOe, B Tapaijienenumnene, B Ipu3Me u MOCTPOCHUS Ha U300paKEHUAX U MOZACTISX
nupamuie.CeueHns Kyoa, npu3Msl U nupamuabl. [ IpaBunbHbie MHOT'OI'PaHHUKOB. ITocTpoenune
MHOT'OI'PaHHUKH IpocTeMIuX cedeHui KyOa, MPU3MBI,

nupamuel.  [lpumenenne ¢GakTtoB u
CBE/ICHUH u3 IUTAaHUMETPHU.
O3HakOMJIGHHWE C BUAaMH CUMMETpPUH B
MIPOCTPAHCTBE, ¢dbopmynupoBanue
ONpeJIeJICHUI U CBOWCTB.
IIpakTuyeckue padoThi: 8 Boeluncnenne JHMHEHHBIX JIIEMEHTOB H
Ipakxmuueckoe 3anamue Ne 49 Pemienue 3anad Ha Temy «BbImykiibie YIJIOB B IIPOCTPAHCTBEHHBIX
MHOTOTPaHHUKI» KOHQUTYpanusix, apryMEHTHPOBaHUE
Ipaxmuueckoe 3auamue Ne 50Pemenne 3anad Ha TeMy «lIpuzmay, CBOMX CYXIEHMH. XapaKTepuUCTHKa |
Ipaxmuuecxoe 3auamue Ne 5 1Pemenue 3anau Ha TeMy«lIlupamuga» n3zo0pakeHue CeyeHHus, pa3BEpTKU
Ipaxmuueckoe 3anamue Ne 52Pemenue 3a1a4q Ha Temy «lIpaBribHBIC MHOTOT'PaHHUKOB, BBIYHCIICHUE
MHOTOTPAaHHUKH» mIonaied NOBEPXHOCTEN.
Tema 2.2 Conep:xanue yueOHOro MaTepuaJa: 6 O3HaKOMIIEHHE C BUJAMU Te€J BpallCHUS, 2

[Tumuanap. OcHoBaHME, BEICOTA, O0KOBasi IOBEPXHOCTh, 00pa3yronias,

(hopMyJIMpOBaHHWE UX ONPEICIICHUN U
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pasBeptka. LleHTpanbHoe u oceBoe ceueHnu muiuHApa. OceBble ceueHUsI

U CeUeHUs, MapajuieIbHbIe OCHOBAHHIO. Y ceueHHBIN KOHyC.Konyc,
BITUCAHHBIN B IIWJIAH/IP.
[Tap u cdepa, UX ceUCHHUS.

CBOMCTB. XapakTepucTrka u
n3o0pakeHHe  Tel  BpalleHWs, HuX
pa3BepTKH, ceuyeHus. PemieHue 3agad Ha
IIOCTPOCHUE CEYEHU, BBIYUCIICHUE JIJIUH,
paccrosiHui, YIJIOB, IJIOMIAJEN.
[IpoBenenue JI0Ka3aTeNbHBIX
pacCyKIEHUH TMpU pelIeHUuH  3aaad.
IIpumeHeHre CBOMCTB CHUMMETPUM TIPU
pelleHny 3ajad Ha Tejla BpalleHHUs,
KOMOWHAIIHIO Tel. M3obpaxenune
OCHOBHBIX KpYTJIBIX T€JI U BBIITOJIHEHHE
PHUCYHKA IO YCIIOBHIO 337a4U

IIpakTu4eckue padoThbI: 4 DOopMyJIMpOBAaHUE TEOPEM O CEUYCHHUHU
Ilpaxmuuecroe 3ansamue Ne 53Pemenue 3anad Ha teMy «unuHapy, mapa  IUIOCKOCTBIO U IUIOCKOCTH,
«Konyc». KacatenpbHOH K cdepe. O3HaKOMIIEHHE C
Ipaxmuueckoe 3ansimue Ne 54KacatenbHas IIIOCKOCTh K cdepe. METOJIOM BBIYUCIIEHUA IJI0IIaAn
MoBEpXHOCTH cdeprl. Pemenune 3amau Ha
BBIUUCIICHHE IUIOLIaJel IOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TEJL.
Pasnen 3. 20
Koopaunatsl u
BEKTOPHI
Tema 3.1 Coxaepsxanue y4eOHOro MaTepuaJa: 6 O3HakoMJIEHHE C TIOHATHEM BEKTOpa. 2
IIpssmoyronpHas (eKkapToBa) crucTeMa KOOPJAMHAT B IPOCTPAHCTRE. Uzydenne JIEKapTOBOI CUCTEMBI
dopmyia paccTOSHUS MEXIy ABYMs Toukamu. Bekropsl. Monyib KOOpAWHAT B IPOCTPAHCTBE, MOCTPOCHHE
BeKTOpa. PaBeHCTBO BeKTOPOB. ClI0JKEHNE BEKTOPOB. Y MHOKEHHE M0 33JaHHBIM KOOpAMHATAM TOYEK W
BeKkTopa Ha uncno.lIpoexiws BekTopa Ha ock. KoopauHaTsl BeKTOpa. IUIOCKOCTEH, HaXOXKIEHHE KOOpIWHAT
TOoYeK. BbIuucieHne paccTosHUN MEXIy
Toukamu. M3ydeHne CBOHCTB BEKTOPHBIX
BCJIMYUH, IIPpaBUJI Pa3JI0KCHHA BEKTOPOB B
TPEXMEPHOM  TPOCTPAHCTBE,  MPaBHI
HaXOXXICHUS KOOpPIMHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBWI  JEUCTBUH €
BCKTOpaMHu, 3aJaHHBIMH KOOpAWHATAMM.
IIpakTu4eckne padoTsI: 2 [IpuMeHeHne Teopuy NpHU PELICHUH 33134
Ipaxmuuecxoe 3anamue Ne 55YT01 MeXIy IByMsI BEKTOPaMH. Ha JIEHCTBUS c BEKTOpPaMHU,
CkansipHO€ TIPON3BEACHNE BEKTOPOB. KOOpJIMHATHBI ~ METOJA,  IPHUMEHEHHUE
BEKTOPOB JJIsl BBIYMCIICHUS BEJIWYHMH
YTJIOB U PACCTOSIHUM.
Tema 3.2 Coaepsxanue yueGHOro MaTepuaJa: 6 Haxoxnenne ypaBHEHHIl OKpYKHOCTH, 2
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YpaBHeHHUS IPSAMOi. Y paBHEHUS ITIOCKOCTH. Y paBHEHUS CHEpHL.

chepel, TMIockocTH. (O3HAKOMIICHHE C
JIOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPHU
0 B3aUMHOM DACIOJIOKCHUH TPSMBIX H
IUIOCKOCTEH € HCIOJIh30BAHUEM BEKTOPOB

IIpakTuyeckue padoThi: 6 [IpuMenenue Teopun Ipu peUICHUU 33124
Ipaxmuueckoe 3auamue Ne 56Pemenus 3a1a4 Ha COCTaBJIEHUE Ha JecTBUs ¢ BekTopamu. M3ydeHwue
YpaBHEHUI OpAMON CKaJISIPHOTO, BEKTOPHOI'O M CMENIAHHOIO
Ipaxmuueckoe 3anamue Ne 57 PelieHust 3aJ1a4 Ha COCTaBJICHUE MPOMU3BEJEHNUS BEKTOPOB, BEKTOPHOIO
YpaBHEHUI MIIOCKOCTH ypaBHEHUS OPSIMON U TUIOCKOCTH.
Ilpaxmuuecroe 3ansamue Ne 58 BeKTOpHOE U CMEIIaHHOE MTPOU3BEICHUE

JIBYX BEKTOPOB, 33/IaHHBIX CBOUMH KOOPINHATAMH.

HUTOI'O 234

JIi1st XapaKTepHCTHKN YPOBHS OCBOCHHS YIEOHOT0 MaTepuaa NCTIOIb3YIOTCS CIEAYIONINE 0003HAYCHNUS:
1. — o3HaKOMHTENBHBIN (Y3HaBaHHE paHEe U3YIECHHBIX 00BEKTOB, CBOICTB);
2. — peNpOAYKTHUBHBIH (BBIIIOIHEHNE JEATEILHOCTH 110 00pasily, HHCTPYKIMX HIIH O PYKOBOJCTBOM)

HpO,I[yKTI/IBHHﬁ (HHaHI/IPOBaHI/Ie u CaMOCTOATCIIBHOC

BBIIIOJTHEHHUE

JACATCIBbHOCTH, pemeHue HpO6J’IeMHLIX

3a51a).
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1. KOHTpOJ’[L H OIICHKA pe3yJbTaTO0B 0CBOCHHUA IUCHUIIJINHBI

7.1KOHTpoJIb ¥ OIICHKA PE3yJIbTATOB OCBOCHUS AUCITUIUIMHBI OCYIIECTBIISETCS
MIpEno/iaBaTesieM B MPOIECCE MPOBEJICHUS YCTHBIX (MMCbMEHHBIX) OMPOCOB, TECTUPOBAHUS,

MPAKTUYCCKUX M IMMHMCbMCHHBIX pa60T.

PesyabTaThl 00yyeHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMBbI M METOABI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB
o0y4eHust

1)chopMHUPOBAHHOCTL TPEACTABICHUN O MaTEeMaTHKE Kak
4acTU MHUPOBOHM KYJIBTYPHI M O MECTE MaTeMaTUKU B COBPEMEHHOMN
[UBUJIM3AIUU, O CIIOCO0AX OIMMCAaHUS HA MATEMATHYECKOM SI3BIKE
SIBJIGHUHN peaJbHOTO MHUPA,

OY€eHKa pe3ylbmamoe
YCNIHbIX ONpoCcos

2)chopMHPOBAHHOCTh TPEJICTABICHHA O MaTEeMaTHYECKHUX
MOHATHSIX KAaK O BaXHEHIIMX MaTEeMaTHMYeCKUX  MOJENsX,
MO3BOJISIOMIMX OMHUCHIBATh M U3Y4aTh Pa3HbIE MPOLECCHI U SBICHUS;
MOHMMAaHUE  BO3MOXKHOCTH  aKCMOMAaTHYECKOr0  IOCTPOEHUs
MAaTE€MaTUYECKUX TEOPHI;

OYeHKa pe3ynbmamos
YCMHbBIX ONPOCO8,
NPOBEPKA GbINOTHEHUS
npakmuyecKux pabom

3)BnageHue METOJAMHM  JIOKa3aTeJIbCTB M alTOPUTMOB
pellIcHHsI, yYMEHHE WX MPHUMEHATh, IPOBOJHUTH JIOKa3aTeIbHBIC
pacCyXJICHHS B XOJIC PEIICHHMS 3a/1a4;

NpPOBEPKA GbINOIHEHUS.
NpaKmuyecKux pabom

4) BnajeHWe  CTAaHIAPTHBIMU  MpUEMaMH  pEIICHUS
palMOHANBHBIX U HPPAMOHAIBHBIX, MOKA3aTEIbHBIX, CTENEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHHH M HEPABEHCTB, HX CHCTEM;
WCIIOJIb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM YHUCIIE
JUIS TIOUCKA MTYTH PELISHUs] U WUTIOCTPAIIUH PELICHUs] YpaBHEHUH U
HEPABEHCTB;

OYeHKa pe3yibmamoe
mecmupoeanusl,
nposepKa 6blNOJIHEHUs
npo8epoyHbIX pabom,
NPAKmMuyecKux pabom

5)chOopMHUPOBAaHHOCTh ~ MPEJACTaBICHUH 00  OCHOBHBIX
MOHATHUSX, UJICAX U METO/IaX MaTEMAaTHYECKOTO aHaIIN3a,

OYeHKa pe3yIbmamos yCmHuIX
onpocos, mecmupo8anus,
npoBepKa GbINOIHEHUS
NPOBEPOUNBIX U NPAKMUYECKUX
pabom

6) BIaJ€HUE OCHOBHBIMH TOHATHSAMM O IUIOCKUX U
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (Urypax, HX OCHOBHBIX
CBOHCTBaX; C(GOPMHPOBAHHOCTb YMEHHUS  pAacHO3HaBaTh Ha
yepTexax, MOJENAX U B pEaIbHOM MHUpE FreoOMeTpUYecKre QUrypsl;
NPUMEHEHHE M3YYCHHBIX CBONCTB TI'€OMETPHYECKUX GUIryp H
dopmMyn ans  pelieHHs TIeOMeTpUYEeCKMX 3aJad M 3a7ad  C
IIPAKTHYECKUM COJICPIKAHHEM;

OYeHKA pe3yIbmamos yCmHbLX
(nucvMenHbLX) ONPOCos,
Mecmupo8aHus,
nPOGepKa GbINOIHEHUS.
npakmuueckux pabom

7)chopMupoBaHHOCTH  MPEACTABICHUNH O TMpoleccax U
SIBIIGHUSIX, UMEIOIINX BEPOSITHOCTHBIA XapaKTep, O CTATUCTUYECKUX
3aKOHOMCPHOCTAX B pC€albHOM MHUPE, 00 OCHOBHBIX IOHSITHAX
AIIEMEHTAPHONH TEOPHUH BEPOSTHOCTEH; YMEHUW HaXOAWTh U
OLICHHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIINX

OYEHKa pe3ylbmamoe
YCMHbLX ONPOCOo8s,
npoeepKa 6blNOJIHEHUA

npOBepoOYHOLL pabomol
MPAKTUYECKUX  CUTYallUsIX U OCHOBHBIE  XapaKTEPUCTUKHU
CIIyYaiiHBIX BEJIMYMH;
8)  BIageHUWE  HaBBIKAMU  HUCIOJB30BAHMS  TOTOBBIX OYyeHKa pe3y1bmamoe

KOMITBIOTEPHBIX TPOTpamMM IPH PENICHUU 33]1a4.

npakmu4eCcKko2co 3aHAiAmusl
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7.2I'panuna Mex 1y OIIMOKaMH U HeI0UeTaMH SIBJISIETCS. B HEKOTOPOW CTETIEHU YCIIOBHOM.
[Ipu ogHUX  OOCTOATENBCTBAX  JOMYIIEHHAs OOYYalOIIMMHUCA  TOTPEIIHOCTh  MOKET
paccMaTpuBaThCS MpEmNojaBaTelieM Kak OmuOKa, B JAPYyroe BpeMs W TMpPU  JIPYTHX
00CTOSITENLCTBAX — KaK HEJI0YeT.
Pemenune 3amaun cumraercs Oe3ynpeyHbIM, €CIHM MPAaBHJIBLHO BHIOpPAaH CIIOCOO peIIeHus, caMo
pellleHrue COMPOBOXKAACTCI HEOOXOAUMBIMU OOBSICHEHHSIMH, BEPHO BBIIIOJIHEHbI HYXHbIC
BBIYUCIICHHUSI M TPEOOpa3OBaHMsI, MOJyYeH BEPHBIA OTBET, IMOCIEOBATEIBHO M aKKypaTHO 3a
MUCAHO pellieHue.
OreHka oTBeTa 00y4aroIIerocs MPOBOAMUTCS IO MSITHOAILHON CUCTEME.
Kpurepum ommbdox

Bun HNmeronmecs Hea04YeThI
OIIHOKU
I'pybGas Hesnanue oOy4varommmucs Gpopmys, IpaBuil, OCHOBHBIX CBOWCTB, TEOPEM H

omuodka HEYMEHME UX IPUMEHSTh; HE3HAHUE PUEMOB PELIEHHUS 3a]1a4, pACCMAaTPUBAEMBIX B
y4eOHBIX pa3jiesiax JUCIHUIUIMHBI, @ TAKXKE BIUUCIUTEIbHBIC OITMOKH, €CJIM OHU HE
SIBJITIOTCS OITMCKOM

Herpy6as | [Totepst KOpHS WM COXpaHEHHE B OTBETE MOCTOPOHHETO KOPHS; OTOpachiBaHKe 0e3
omnoOKka | 0OBSICHEHUI OHOTO U3 HUX U PAaBHO3HAYHBIC UM

Henouer | HepanuonaibHoe pelieHne, ONUCKH, HEI0CTaTOYHOCTh MIIM OTCYTCTBUE
NOSICHEHUH, 00OCHOBAaHUI B PELLIEHUSX

OueHka NMCbMEHHOH padoThbl py0e:KHOr0 KOHTPOJIsI

OueHka ypoBHS NOATOTOBKH

., Um uics bTAT
bana BepOanbHblii anajor CIOUMHUCS pe3yabTa

(oTmeTKa)

5 Otimmyno PaboTa BrInoIHEHA OHOCTBIO; B JIOTHYECKUX
paccy X JIeHUsIX 1 000CHOBAaHUH PEIICHUS HET
po06esIoB U OUINOOK; B PEILIEHUU HET
MaTeMaTHYECKUX OIMMOOK (BO3MOKHA OHA
HETOYHOCTb, OITMCKA, HE SBIISIOIIASICS
CJIEICTBHEM HE3HAHMS WM HETIOHUMAaHHMS
y4eOHOT0 MaTepuaa)

4 Xopor1io PaboTa BeIMOMHEHA TOJIHOCTHIO, HO 000CHOBAHUS
I1aroB PelIeHHs] HEJOCTaTOYHBI; T0MyCTUMA
OJIHa-JIBE€ HETPYObI€ OMIMOKHY WIIH IBA-TPU
HeJo4eTa

3 Y 10BIETBOPUTEIIBHO JlonymieHsl 6ojiee 01HOM OMMOKH WK Ooee
JIBYX-TPEX HEJIOUETOB B BBHIKIIA/IKAX, YEPTEKAX
WM rpaduKax, HO yJaluiics Biajaeer
00s3aTeTbHBIMU YMEHUSIMU 110 Y4eOHO
JTUCLUTUIMHE

2 HGYIlOBJ'ICTBOpI/ITeHBHO I[OHyIJ_IeHLI CYIICCTBCHHBIC OI_I_II/I6KI/I,

28



MOKAa3aBIIKE, YTO YYAIIUICS HE BIaJeeT
00s13aTeIbHBIMI YMEHUSIMH TI0 YI€OHOMH
TUCIUILIMHE B TIOJTHOU Mepe; paboTa mokasaia
MOJTHOE OTCYTCTBHE Y yUaIIerocst 00sS3aTeIbHBIX
3HAHUW U YMEHUU WJIM 3HAYUTEIbHAS YaCTh
paboOTHI BHITIOJHEHA HE CAMOCTOSTEIIBHO.

Kpurepun o1ieHKH YCTHOTO 0TBeTa

N OuenuBaem MeToabl I'pannyHble KPpUTEPHUU OLIEHKH
n/m | ble HABBIKU OLICHKU
OTJINYHO HEYJA0BJIETBOPUTEIbHO
1. Ornomenne k| HaGmronenne Bce 3amanus BbITIOITHEHBI B B otBeneHHOE BpeMms 3a/laHne
pabote MperoaaBaTes, OTBEJIEHHOE BpeMs, He HE BBITIOJIHEHO, TTOKa3aHO
MPOCMOTP coJiep>kat OoJee AByX 0e3pa3nuyne K BHIOTHEHHUIO
BBITTOJTHEHHBIX HE/I0YETOB paboThI U ee pe3ybTaTam.
3aJaHUI BrinonneHo MeHee MOJIOBUHBL
PEAyCMOTPEHHOTO 3aJaHHs
2. Cnoco6nocts | IIpocmotp bes 3arpynnenunii IIpu BerUMCHIEHUAX
BBIIIOJIHATH BBIIIOJIHACEMOT'O BBIIIOJTHAKOTCA BBIYHCIICHUS, A0IyCKaroTCA FPYGI)IC
BbIYUCJICHUA 3aaHuA MPUMCHAIOTCA HCO6XOI[I/IMI)IG OHH/I6KI/I, HeCHOCO6HOCTL
(hopmyITel BBITIONHATH MTPOCTEHIIINE
apudmeTnyecKue NeHCTBHS
3. YMmenue HabGmronenune be3 nonoaHUTENHHBIX HecmocobHOCTh HCTIONMB30BATH
UCTIONIb30BaTh | MperoaaBaTeds, yKa3aHUH UCIOIB3YIOTCS 3HaHUsI, paHee MOTyYeHHBIE
paHee IIPOCMOTP YMCHUSA U HABBIKU, IIpyU U3YUYCHUHN OCHUIIINHBL
MOJIyYCHHbIE MPEACTABICHHBIX | MOJIYYEHHbIE IPU U3YUYCHUU “MaremaTuka”
3HAHUA U MaTepHaioB nucuuiivael "MartemaTtuka"
HaBBbIKU JJIA
pelreHus 3aaa4
4. Odopmienue ITpocmotp Pabora odopmieHa Pabota oopmiieHa kpaiine
JIUCTA YCTHOTO | BBITIOJTHEHHBIX aKKypaTHO, XOpoIas HEOPEeXKHO, BCIIEACTBHE ITOTO
ompoca 3aJ1aHuH, rpaduka, MaTeMaTHIECKH HET BO3MOXHOCTH IPOBEPUTH
HE0OXOIMMBIX rpaMOTHO, COTJIaCHO HE0OXOIMMBIE 3aIMUCH
MaTeMaTHYeCKUX | TpeOOBAHHSIM IO TUCIIUILTHHE.
BBIKJIJIOK
5. YpoBeHb CobecenoBanue I'pamoTHBIE 1 yeTkHEe OTBETHl | J[eMOHCTpUpYyeTCS HE3HAHUE
YCBOGHUS Ha TIOCTaBJICHHBIE BOIIPOCHI, JUCIIMILINHBI, TIPU OTBETaX
y4eOHOoro HCTIONb30BaHHE NOKa3aH Y3KHI Kpyro3op,
MaTepuana npoeccCHoHaIbHOM JIGKCUKH, | OTPaHUYEHHBIN CIOBAPHBIN

CIIOCOOHOCTH 00OOCHOBATH
CBOIO TOYKY 3PCHHS

3arac, HEyMeHHE BJIAJICTh
poeCCUOHATTEHOM JICKCHUKOM
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8. Y4eOHO-MeTOAHYEeCKOr0 U MATEPHAIbHO-TeXHHYECKOr0 o0ecneyeHUs peajin3aluu
NporpamMmbl y4eOHOr 0 npeamera

OcBoeHre TpOrpaMMbl y4eOHOW MucHUIUIMHBI "Maremartuka" (BKJIOYasl anredpy u
HayaJla MaTeMaTUYeCKOro aHajau3a, reoMeTpuio)ocymectBisiercs npu Hanmmuue BCIIO ['BIIOY
«CIIOIIK» peanm3yromero oOpa3oBaTENbHYIO MPOTpaMMy CpeIHEro oOmiero oOpa3oBaHHS B
npenenax ocBoeHust OIIOII CIIO na 06a3e OCHOBHOro oOmIero oOpa3oBaHUs, Y4eOHOTO
KaOMHEeTa, B KOTOPOM HMEETCs BO3MOXHOCTh 00€CIeUYUTh 00y4JaroMMcsi CBOOOAHBIN JOCTYI B
HuTepHer BO BpeMs ydyeOHOro 3aHSTHS U Mepuoj BHeyueOHoU nestenbHOCTH. [lomemieHnue
KaOuHeTa ymoBieTBOpsieT TpeboBaHusM CaHUTAPHO-IMUICMHOJIOTHYCCKUX TPAaBUI U
HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHalieHO THIOBBIM O0OpY/JIOBaHHEM, YKa3aHHBIM B
HACTOSIIUX TPEOOBAHMSX, B TOM YMCIIE CIIEIHATU3UPOBAHHON yueOHOH MeOenbio U CpeacTBaMu
00y4eHus1, JOCTATOYHBIMU JJIs1 BBITIOJHEHHS TPEOOBAHUM K YPOBHIO MOJATOTOBKU O0YUYaIOLTUXCS

B kabunere ecTb MyIbTUMEIUITHOE 000PYIOBAaHKE, TOCPEACTBOM KOTOPOTO YIaCTHHKH
00pa30BaTeNbHOT0 MpoIiecca MOTYT IPOCMATPUBATh BU3YalbHYIO HH(POPMAIUIO [0 MaTeMaTHKe,
co3/laBaTh IPE3CHTAllMH, BUAEOMATEpUalbl, HWHBIE JOKyMEHTHl. B cocraB yueOGHO-
METOJIMYECKOT0 U MaTEepHUATbHO-TEXHUUECKOT0 00eCeYeHusl TPOrpaMMbl Y4eOHON AUCHIUTIIMHBI
«Matemaruka: anredpa U Hayajia MaTeMaTHYeCKOT0 aHaJIN3a; TE€OMETPHUSD) BXOIAT:

* MHOTO()YHKIITMOHAJIbHBIM KOMILJIEKC TPEero1aBaTes;

* HaSIHBIC MOCOOMS (KOMIUICKTHI y4YeOHBIX TaOJIMII, TUIAKATOB, TOPTPETOB BBIIAFOIIMXCS
YUEHBIX-MaTEeMaTUKOB U Jp.);

* HHPOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA,;

* SKpaHHO-3BYKOBbIE IOCOOUS;

* KOMIUICKT TEXHHYECKOW ITOKYMEHTAIlMM, B TOM YHWCJIE IAaclopTa Ha CpEACTBA OOy4YCHHS,
MHCTPYKIIMU TI0 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

* OuOMOTEeUHBIN POH.

B 6ubnuoteunsii Goua BXOAIT yueOHUKHU, yueOHO-MeToauueckne koMruiekTsl (YMK),
o0ecrieynBaroIMe 0OCBOCHHE YUeOHOH auciuruinHbl "Martemaruka" (BKiIroudas anre0py ¥ Hadania
MaTEeMaTUYeCKOT0  aHajiu3a, TEeOMETPHI0), PEKOMEHJOBaHHbIE M  JOMYIIEHHBIE s
UCTIOJIB30BaHUSI B NPO(ECCHOHATBHBIX 00pA30BATENbHBIX OPTraHU3AMAX, PEATH3YIOLINX
o0pa3oBaTeNnbHyI0 IIpOrpaMmy cpeaHero obmero obpazoBanus B npeaenax ocBoeHus OITOIT
CIIO Ha ©0a3e ocHOBHOro oomero oOpa3oBaHus. buOauoreunsli ¢GOHI JONMOJIHEH
SHIMKJIONENSIMH, CIPaBOYHUKAMH, HAYYHOH, HAYYHO-TIOMYJISPHON U IPyrod JUTEpaTypoi Mo
MaTeMaTHKe.

B mpouiecce ocBoeHusi mporpaMMbl ydeOHOUM aucuuIUinHbl "Marematuka" (BKIHOYAs
anreOpy W Hayalla MaTEeMaTHYeCKOTO aHan3a, T€OMETPHUIO)CTYACHTHI MMEIOT BO3MOXHOCTH
JOCTyNa K AJMEKTPOHHBIM y4eOHBIM MaTepHalaM [0 MaTeMaTHKe, UMEIOIIUMCS B CBOOOJHOM
noctyne B cetd VIHTepHET (JIEKTPOHHBIM KHHTAM, MPAaKTUKyMaM, TectaM, Matepuaiam EI'D u

Ip.).

8.1. TpeGoBaHUsI K MUHMMAJBLHOMY MaTePUATbHO-TEXHHYECKOMY 00ecTiedeHuI0
Peanuzarus yueOHOM TUCIUTUTMHBI TpeOyeT Hamuuusl yueOHoro kabunera MaTtemaruka,
O6opynoBanue yueoHoro kabunera: Harmsigasie mocoOus: TaOIUIbI, KAPTOUKH.

Mebenb 1 cTanmoHapHoe 000pyAOBaHUE: JEMOHCTPAIIMOHHBIA CTOJ, TOCKA ayAUTOpHAs, 1IKad
JUTSE. METOJIMYECKUX TOCOOWM, CTOJ TPENoNaBaTeIbCKUH, CTYN IS MPENOIaBaTeIIsl, BapUaHThI
WHIAWBUIYAIbHBIX 33JaHUH.

Texnuueckue cpenactBa oOyyerus:HoyTOyk, ¢ BBIXOJOM B HHTEpHET, 4 CTallMOHAPHBIX
KOMITBIOTEPA, JIJIS1 IPOBEICHUS TECTUPOBAHHUS CTYACHTOB, MYJbTUMEINWHBIN IPOEKTOP, JKPaH.

Y4yeOHO-METOANUECKUI KOMILJIEKC 0011e00pa3oBaTEIHLHOM yaeOHOH JHACIUATUINHEL,
CUCTEMATU3UPOBAHHBIN MO KOMIIOHEHTAM.
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8.2.AudopmanmonHoe odecnevyeHue 00ydeHust

Ilepeyenb pexomMeHayeMbIX Yy4eOHBIX H3AaHMi, UHTepHET-pecypcoB, IONOJHUTEIbHOMN
JINTEPaTyphbl

BbammMakoB M.M. Marematuka. YueOnuk - M.: Akagemus, 2019

BbammakoB M.M. Marematrka. 3agadunuk i M.: Akagemus, 2018

bammvakoB M.U. Marematuka. Yueonuk - M.: Axagemus, 2019 ( B anexkTpoHHOM hopMmare)
BbammvakoB M.M. Martematuka. 3agaunuk.-M.: Akagemus, 2018 ( B 37eKTpOHHOM (opmaTe)
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