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1. MOACHUTEJIBHAS 3AIINCKA

[Iporpamma o01eo6pazoBaTeslbHON y4eOHON AUCIUIUIHHBI «MaTemMaThuka» NpeaHa3HauyeHa
JUIST W3yYeHUsT MaTeMAaTHKH B Tpo(ecCHOHANBHBIX oOpa3oBaTenbHbIXx opranm3amusax CIIO,
peanu3yromux 00pa30BaTeNbHYI0 MpPOrpamMMy CpelHero ooOmero ooOpa3oBaHus B Mpezenax
OCBOCHMS OCHOBHOH mpodeccruonanbHoit obpasoBarensHoit mporpammbl CIIO (OITOIT CIIO) na
0a3e 0OCHOBHOTO 00111ero 00pa3zoBaHUs MPU MOATOTOBKE CIEIMATUCTOB CPEIHErO 3BEHA.

[Tporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero odbpazoBaHus,
NPEIbSABISEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yibTaTaM OCBOCHHS y4eOHOW AMCHUIUIMHBI
«MaremaTtukay, B cooTBeTcTBHH ¢ KoHIenue# npenoiaBanus 00meo0pa3oBaTeIbHbIX JUCIUATLIHH
¢ yuértoM mnpodeccCHOHaIbHOW HAIPAaBIEHHOCTH MPOTrpamMM CpeaHero mnpodecCUOHaILHOTO
oOpa3oBaHHs, peanu3yeMblX Ha 0a3e OCHOBHOro ooOmero oOpa3oBaHus, (pacmopsbKeHHE
Munnpocsemenuss P® ot 30.04.2021 Ne P-98, ¢ ywerom TtpeboBanuii (QenepanbHbIX
rOCyJJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB MO MOJy4aeMOi MPO(ECCHH WK CIEHaTbHOCTH
cpennero mnpodeccuoHanbHOro  obpazoBanus  09.02.07 HHpopManMOHHBIE CHCTEMBI |
MpOrpaMMUPOBAaHKE, TPUMEPHOW MPOrpaMMbI OO0IIE00pa30BaTEbHON YUCOHOW JUCIMILTAHBI
«Marematuka» (bawmaxose M.HM.) nna npodeccCHOHaIbHBIX 00pa30BaTENbHBIX OpraHU3aIHMA
(pexomennoBano ®I'AY «®UPO», nporokosn Ne 3 ot 21 uronst 2015 r., peructpalliOHHBI HOMEp
peuen3un — 377 ot 23 wurona 2015 r.) ¢ yueToM NpUMEpPHONH OCHOBHOI 00pa3oBaTENbHOM
porpaMMbl  CpeiHero oOmero obOpa3oBaHUs, OAOOpEHHOH pemnieHueM (denepaabHOro y4eOHO-
METOIUYECKOr0 00beInHEHUS 10 o0meMy oOpa3oBanuto (mpotokod ot 28 uroHs 2016 r. Ne 2/16-3)
U YTOYHEHUH, OJOOPEHHBIX HAayYHO-METOAMYECKHMM coBeToM LleHTpa mnpodeccrnoHanmbsHOTO
oOpa3zoBanus u cucteM kBamudukauuit LAY «OHUPO», nporokon Ne3 ot 25 mas 2017 1.

Coneprxanue mporpaMMbl «MaTemMaTrKa» HalpaBJICHO HA TIOCTUKECHUE CICTYIOIINX Heell:

« obecrnieueHue chOpMUPOBAHHOCTH MPEACTABICHUI O COIMANIBHBIX, KYJIbTYPHBIX U UCTO-
pudeckux (hakTopax CTAaHOBJICHHUS MAaTEMATHKH;

« obecrneueHrue chOpMUPOBAHHOCTHU JIOTUYECKOTO, AITOPUTMUYECKOTO U MAaTeMaTUYECKO-
T'O MBIIILJICHHUS;

« obecrnieueHrne cOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MMOTYUYSHHbIE 3HAHUS TIPU pelie-
HUU Pa3INIHBIX 33/1a4;

« obecrneueHue chopMHUPOBAHHOCTH MPEACTABICHHUI O MaTeMaTUKe KaK 4yacTu olliedesno-
BEUCCKOW KYJIbTYpPbI, YHUBEPCAITLHOM SI3bIKE HAYKH, TTO3BOJISIONIAM OTHCHIBATh U M3y4aTh peab-
HBIE TTPOLIECCHI U SBJICHMUS.

B mporpammy BKJIIOUEHO ColleprKaHKE, HampaBiIeHHOE Ha (OPMHUPOBAHUE Y CTYACHTOB
KOMIETeHIINH, HeoOXxoauMbIx amsi kadyecTtBeHHOro ocBoeHus OITOIT CITO Ha 6a3e ocHOBHOTO 00-
1iero oOpa3oBaHUsl € MOJIyYEHUEM CPEIHEro o0IIero oopa3oBaHMs U OCBOECHHUS MPOTrpaMMbl OATO0-
TOBKHU crnieranuctos cpeanero 3seHa (I[IIICC3).



1.1. O6masi XapaKTepuCTHKA Y4eOHOM T CHUIIHHBI «MaTeMaTuKa

Marematuka sBisieTcss  (QyHIAMEHTAIBHOW 00Ie00pa3oBaTebHON JTUCIHUIUIMHONW — CO
CIIO)KMBUIMMCS ~ YCTOWYMBBIM  COJEpKAaHMEM M OOMMMH TpeOOBaHUSMH K TOATOTOBKE
oOy4aromuxcsi.

B mpodeccuonanbHbIx 00pa3oBaTeNbHBIX OPTaHU3AIMAX, PEATU3YIONIUX 00pa30BaTEIbHYIO
nporpamMmy cpeaHero oomero oopazopanus B npezaenax ocBoeHus:t OITOIT CIIO na 6a3e 0CHOBHOTO
obmiero o0pa3oBaHHUs, W3yYEHHE MAaTEMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npoduist mpodheccuoHaIbHOTO 00pa30BaHMS.

ITpu ocBoenun npodeccuit CI1O u cnennansaocteir CITIO ectecTBeHHO-HAYYHOTO MPOGUIISA
npodeccuoHansHoro  obpazoBanusi, crneuuanbHoctedt  CIIO  rymanutapHoro  npoduiis
npoecCHOHATLHOTO 00pa30BaHUs MaTeMaTuka uzydaercs Ha 6azoBom yposHe ®I'OC COO; npu
ocsoeHuu npodeccuit CIIO u cnenmanpaocTeit CITIO TeXHUUECKOTo M COIMAIbHO-DPKOHOMUYECKOTO
npodmieil nmpoheccHoHaTBbHOrO 00pa3oBaHMs MaTeMaTHKa H3ydaeTcs Oosee yriyOJeHHO, Kak
npodunabHas ydeOHas IUCHMILIMHA, YYUThIBaKOIas crneun(uky ocBavBaeMbIX Mpodeccuil wiu
CIELUAIBHOCTEH.

DTO BBIpAXKAETCS B COACPNKAHUHM OOYUYEHUS, KOIMUECTBE YACOB, BBIACNSAEMbIX Ha U3YUYCHHE
OTJENBHBIX TEM NPOTPaMMBbI, TJIIyOMHE WX OCBOSHHs CTYACHTaMH, O0beMe U Xapakrepe
MPAKTUYECKHUX 3aHATUH, BUIaX BHEAYUTOPHOU CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OO01ue 1enu U3yyeHus: MaTeMaTUKU TPAJIULIUOHHO PEAIN3YIOTCS B YETHIPEX HAIPaBJICHUSIX:

1) oGiiee mpezcTaBieHHe 00 UAEAX U METOAaX MAaTEMATHKH;

2) UHTEJUIEKTYaJIbHOE Pa3BUTHE;

3) oBnazieHue HEOOXOAUMBIMH KOHKPETHBIMU 3HAHUSIMU M YMCHUSIMU,

4) BOCTIMTATEIbHOE BO3/ICIHCTBHE.

[Mpodunuzanus neneil MaTeMaTHUECKOro o0Opa3oBaHUs OTpakaeTcsi Ha BBIOOpe
NPUOPUTETOB B OpraHW3alMd Y4eOHOH JesSTelnbHOCTH oOydarommuxcs. /s TeXHU4eckoro,
COLIMATIbHO-3KOHOMHMYECKOTO  mpoduineil mpodeccruoHaabHOro 00pa3oBaHUS BBIOOp  Liejei
CMEIaeTcss B IparMaTHYeCKOM HaIlpaBJIEHUH, MPEIyCMaTPUBAIOLIEM YCHIIEHWE U pacIlUpeHHe
NPUKIAJHOTO  XapakTepa U3y4YeHUs MaTeMaTWKHM, MPEeUMYILIECTBEHHOW OpHEHTalul Ha
QITOPUTMUYECKUI  CTUIb  TO3HABATENbHOM  JeATenbHOCTH. s  rymaHutapHoro u
€CTeCTBEHHOHAY4YHOr o npoduieil npodeccroHaibHOro 06pa3zoBaHus 60see XapakTepHbIM SIBJISIETCS
YCUJICHUE OOIIEKYJIbTYPHOM COCTABIISIONIEH YUeOHOW TUCIUIIIMHBI C OpUEHTAIlMENd Ha BU3yaJIbHO-
0o0pa3HbIil M JOrMYeckuil cTHIM y4yeOHOW paboThl. M3yueHne MaTeMaTHKH Kak HpOQHIbHON
o0uieo0pa3oBareIbHOM  y4eOHOM  UCHUIUIMHBI, YYHUTHIBAIOLIEH CHEHU(PHUKY OCBaWBAaEMbIX
cryaeatamu npogpeccuit CI1O win cnennansnoctu CIIO, obecnieunBaercs:

* BBIOOPOM Pa3JIMYHBIX MTOAXO0/I0B K BBEJCHUIO OCHOBHBIX ITOHSTUH;

* (opMHpPOBaHMEM CHCTEMBbl y4eOHBIX 3afaHuil, oOecreunBaromuX 3pdeKTHBHOE
OCYIIECTBJIEHUE BBIOPAHHBIX LIEIEBBIX YCTAHOBOK;

+ o0oraiieHueM CHEKTpa CTHUJed ydeOHOH MesATeTbHOCTH 3a CYET COIJIAaCOBaHUS C
BEJYLIUMU JI€ATEIbHOCTHBIMU XapaKTePUCTUKAaMH BBIOPaHHOM npodeccuu / CenuantbHOCTH.

[TpoduiibHas cocTaBisiomas OTpaXkaeTcsi B TpEOOBAaHUIX K MOATOTOBKE 00yUaroIIUXCs B
YacTu:

+ o0miel cucrteMbl 3HAHWA: COJiepKaTeIbHbIE MPUMEPHI MCHOJIb30BAHUS MATEMATHUECKHX
UJeH 1 METOJIOB B PO(HECCHOHATLHOM JEATEeILHOCTH;

* YMEHHUH: pa3inyue B ypOBHE TPEOOBaHUMN K CIIO)KHOCTH NPUMEHSEMBIX aIlTOPUTMOB;

* MPaKTUYECKOTO HCIIOJIb30BAHUS NMPUOOPETEHHBIX 3HAHUM M yYMEHHUI: WHAMBHUIYaJIbHOTO
y4eOHOTO OMNbITa B IMOCTPOCHUM MATEeMaTHYECKUX MoJeNieil, BBIMOJHEHHH HCCIeI0BaTeIbCKIX
MIPOEKTOB.

Takum oOpa3oM, peanuzanus cojaepKaHHs y4eOHOM IUCHMIUIMHBI OpPHUEHTHUPYET Ha
MPUOPUTETHYIO POJb MPOILIECCYyaIbHBIX XapaKTePUCTHK yueOHOU padoThl, 3aBUCALINX OT MPOQPUIIS
npoecCHOHATBHOrO  00pa3oBaHUs, IMOJYYEHHs ONbITa HUCIOJb30BAaHUS MaTeMaTHKUd B
COJIepKaTeNbHBIX M MPO(ECCHOHATBHO 3HAYMMBIX CHUTYalUsAX IO CPaBHEHHUIO C (opmanbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMHU 00y4EHUSI.



Conepxxanne y4yeOHOMW JMCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C OCHOBHBIMH
CoJIepKaTeIbHBIMU JIMHUSAMHU O0YUEeHUSI MaTeMaTHKe:

 anreOpanyeckasl JIMHUSA, BKIIIOYAIOIAS CUCTEMATU3aLMI0 CBEACHUN O 4yHuClax; U3ydyeHHe
HOBBIX W 0000IIeHNEe paHee M3YYCHHBIX OIepanuil (BO3BEJICHHE B CTENEHb, M3BJICYCHHUE KOPHS,
Jorapu(pMHpPOBaHUE, CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC U OOpaTHbIE K HUM); U3yUEHHUE HOBBIX
BUJIOB YHCIIOBBIX BBIPAKEHUH M (OPMYJ; COBEPIICHCTBOBAHUE IPAKTHUYECKUX HABBIKOB U
BBIYUCIIUTENILHON KYJbTYPbI, PACHIMPEHHE M COBEPIIEHCTBOBAHUE alreOpanyeckoro amrapara,
c(OPMHPOBAHHOTO B OCHOBHOHM IIKOJIE, U €r0 MPUMEHEHHE K DPEUICHUI0O MaTeMaTHYECKUX U
NPUKJIAIHBIX 33/1a4;

* TEOPETUKO-(PYHKIMOHANbHAS JIMHUS, BKIIOYAIOIIAS CHUCTEMATU3aLUI0 M paclIMpeHHe
cBeleHull 0 (YHKLHMAX, COBEPLIEHCTBOBAHME IpaUUYECKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMHU
UAeIMU M METOJaMH MaTeMaTHYeCKOro aHaiu3a B OObeMe, IO3BOJSIONIEM HCCIEI0BATh
JJIeMeHTapHble (QYHKIUMM UM pelaTh OPOCTEHIIMEe TIeoMeTpUdyeckue, (QU3MYECKue U Jpyrue
IIPUKIIAIHBIE 33/1a4H;

* JIMHUS YpaBHEHUH U HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOCHUU M MCCIIEJOBAHUU
MaTeMaTHYECKUX MOJETEH, mepecekaronasics ¢ anredpanveckoil U TeopeTUKO-(PYHKINOHATHHOM
JUHUAMU M BKIIOYAIONIAs pa3BUTHE U COBEPLICHCTBOBAHME TEXHUKH ajIreOpandeckux
npeoOpa3oBaHuil [ pelIeHUs] YpaBHEHUI, HEPABEHCTB M CUCTEM; (POPMHPOBAHUE CIIOCOOHOCTH
CTPOUTH M UCCIIE0BATh MIPOCTEHIINE MaTeMaTHUECKUE MOJIENIN PU PEIIEHUH NPUKIIAJHBIX 3a/a4,
3a/1a4 U3 CMEKHBIX U CIIELIUAIbHBIX IUCLUIUINH;

* reoMeTpHuecKas JIMHU, BKIIIOYAIOIIasi HarIs{Hble IPEACTABICHUs O IPOCTPAHCTBEHHBIX
¢durypax u u3yuyeHue MX CBOMCTB, (POPMUPOBAHHE U PA3BUTUE MPOCTPAHCTBEHHOI'O BOOOpa)KEeHUS,
pasBUTHE CHOCOOOB I€OMETPUYECKUX H3MEPEHUH, KOOPJMHATHOI'O M BEKTOPHOTO METOJOB JUIs
pelIeHrs MaTeMaTUYeCKUX U MPUKJIAJHbIX 33/1a4;

* CTOXAaCTHYECKas JIMHUS, OCHOBaHHAas Ha pPa3BUTMM KOMOWHATOPHBIX  YMEHHUIl,
IPEJICTAaBICHUN O BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSAX OKPY’KaIOLIEro MUpa.

Paznensl (TeMbl), BKIIOUEHHBIE B COJCPKAHUE YUeOHON AMCHUIUIMHBI, SBISIOTCS OOIUMU
JU1sl Bcex mpoduiielt mpodeccuoHaasHOTO 00pa3oBaHus U MPU BCeX 00beMax yuyeOHOTO BPEMEHH
HE3aBUCHUMO OT TOrO, sBIseTcs JM Yy4yeOHas gucuuiimHa «MaremaTuka» 0a30BoW MM
PO UIbHOM.

B npumepHBIX TeMaTH4YeCKUX IUTaHAaX HpOrpaMMbl y4yeOHBIH Marepuan HpeiCTaBiIeH B
dopme uepeayrolerocs pa3BepThIBAHUS OCHOBHBIX COJEP)KATENbHBIX JIMHUM (anreOpanyeckoi,
TEOPETUKO-(PYHKIIMOHATHHOM, YPAaBHEHUM U HEPABEHCTB, TEOMETPUUYECKOMN, CTOXaCTHUUECKOM), UTO
MO3BOJISIET THOKO UCMOJIb30BaTh MX pAcIloONOKEHHE W B3aMMOCBS3b, COCTABIATH pPabOUMid
KaJICHJApHBIN IJIaH, MO-pa3HOMY uepenysl yueOHble TeMbl (TJaBbl y4eOHUKA), YUYUThIBAsE MPOPUIIb
npodeccuoHaabHOro  oOpasoBanusi, cneuuduky ocauBaemoir mpodeccun  CIIO  wnmm
cnenuanbHocT CIIO, rnyOuHy u3ydeHus Marepuana, YpPOBEHb MOJATOTOBKH CTYJIEHTOB IIO
IIPEIMETY.

[IpennaraeMble B MpUMEPHBIX TEMATHUECKUX IJIaHAX pa3Hble 00bEeMbl Y4EOHOTO BpEeMEHU
Ha U3Y4YEHHME OJHOW M TOHM KE TEMBl PEKOMEHIYETCSI UCIOIb30BaTh Ul BBIIIOJIHEHUS PA3IUYHbIX
y4eOHBIX 3a1aHui. TeM caMbIM pa3inyus B TPeOOBAHUAX K pe3ysibTaTaM OOydeHHUs MPOSBATCS B
YPOBHE HaBBIKOB TI0 PELICHHUIO 33J1ay U OMBITE CAMOCTOSATEIbHOM pabOoTHI.

Nzyuenune obuieobpazoBarenbHoil yueOHON nuctuminabl «OY (.04 Matematuka» 3aBep-
n1aeTcs MoJBEJCHHEM UTOroB B (popme nuddepeHIIMpOBaHHOTO 3a4eTa B paMKaxX MpOMEKYTOUHOM
aTTeCTallMu CTYJEHTOB M MUCBMEHHOro sk3ameHa B mponecce ocBoeHus OIIOIT CIIO ¢ momy-
YEeHHEM CpeJHEro o0Iiero o0pa3oBaHus 1Mo MporpaMMe MOJArOTOBKU CIIEHUATNCTOB CPETHErO 3BEHA
(II1ICC3).

B pasnene mnporpammbl «CoxaepkaHue y4eOHOM AHMCHUIUIMHBDY KYPCHUBOM BBIJEJIECH
MaTepuain, KOTOpbIM MpH H3y4yeHUH MaTeMaTHKU Kak 0a30BOil, Tak W MHpoduiIbHON y4uyeOHOMN
JUCLUIUINHBL, KOHTPOJIIO HE MOJJIEKHT.



1.2. MecTo y4eOHO# JUCHUIJIMHBI B Y4eOHOM IJIaHe

VYyeOnass nucuuruinHa «MaTtematukay sBIsSIeTCS Y4YEOHBIM IpeIMETOM 00s3aTeNbHOM
npenMeTHoi obnactu «Maremaruka u uapopmarukay GI'OC COO.

VYyeOunas qucuuminHa «MaTemMaTHKay U3ydaeTcst B 0011e00pa3oBaTeIbHOM [UKIIE Y4eOHOTO
wiana [ITIICC3 CIIO Ha 6a3e OCHOBHOTIO OOIIETr0 0Opa30BaHMs C MOJYYCHHUEM CPEIHEro OOIIEeTOo
00pa3zoBaHus, BXOJHUT B COCTaB OOIIMX 00IIe00pa3oBaTeIbHBIX YUEOHBIX TUCHUILINH, (hopmupye-
MBIX M3 00s3aTeNIbHBIX TpeaMeTHbIX obnacteir @I'OC cpemnero obmero oOpa3oBaHws, AJIs MPO-
deccuii CI1O mmu cnenmanbroctelr CI1O cooTBeTcTBYIOMIEr0 Mpoduiis mpodeccuoHaIbHOTr0 00pa-
30BaHUsI.

1.3. Pe3yabTaThl 0CBOEHUS Y4eOHOM THCIUIIMHBI
OcBoeHHE COJIep)KaHUs yIeOHOU JUCIMILTUHBI «MaTeMaTHKa» 00eCIIeYnBaeT JTOCTHIKCHUE
CTYJICHTaMH CIEAYIONINX pPe3yibmamos:

JIUYHOCHIHbIX:
JInyHOCTHBIE Pe3yaIbTATHI Ko nuyHOCTHBIX
peau3anuu NPOrpaMMbl BOCIIMTAHUS pe3yJbTaTOB peajn3anun
NPOrpaMMsbl BOCIUTAHUS
Oco3Haromuii ce0s rpaXk TaHMHOM U 3aI{UTHAKOM BEJIMKON CTPaHBI JP1
IIposiBisitonMil aKTUBHYIO TIPaXkJaHCKYIO IIO3ULUIO, JIEMOHCTPHUPYIOIIUM JIP 2

MIPUBEPKEHHOCTh MTPUHIUIIAM YECTHOCTH, MOPSIIOYHOCTH, OTKPBITOCTH, KO-
HOMHYECKH aKTHUBHBIN M y‘{aCTB}/IOHlI/Iﬁ B CTYACHUYCCKOM U TCPPUTOpPHAIIL-
HOM CaMOYIpAaBJICHUH, B TOM YHCJE Ha YCIOBHAX AOOPOBOJIBYECTBA, IPO-
TYKTUBHO B3aWMOJCHCTBYIOIINN W yYacTBYIOIIWNA B NEATEIBHOCTH OOIIIe-
CTBEHHBIX OpraHU3aLUN

Co0Oumro1aroniuii HOpMBI TPABOTIOPSAIKA, CIASAYIOIIMHA HaeaaM IPaKIaHCKOTO JP 3
obmrecTBa, obecrieyeHus Oe30MacHOCTH, MpaB W cBoOox rpaxaan Poccum.
JlosinbHBIN K yCTAaHOBKAaM M MPOSABJICHUSM MPEICTaBUTENCH CYyOKYyIbTYp, OT-
JUYAOIIUNA UX OT TPYIIN C JECTPYKTHUBHBIM M JCBUAHTHBIM I1OBEICHHUEM.
JeMOHCTpUpYIOIIUI HENPUATHE U NPELYIPEKIAONIUI COLUAIBHO OIIACHOE
MIOBEZICHUE OKPYKAIOMINX

[IposiBrsitonuii u JEMOHCTPUPYIOIIHUMA YBAXKEHUE K JIIOASIM TPYJld, OCO3HAIO- JIP 4
IUHA LEHHOCTh coOCcTBeHHOro Tpyaa. Crpemsmuiics K (OpMUPOBAHUIO B
CETEBOI cpejie JIMYHOCTHO M MPO(PECCHOHATLHOTO KOHCTPYKTUBHOTO «IlH(]-
POBOTO clle/1ay

JleMOHCTpHpYIOIUIT TPUBEP)KEHHOCTh K POMHOM KyJIBType, HCTOPHUYECKON JIP 5
naMsITH Ha OCHOBE JII00BY K PonnHe, poiHOMY Hapozly, Majloi poJuHE, IPH-
HATHUIO TPAAUIIMOHHBIX EHHOCTEN MHOTOHAIIMOHAIbHOTO Hapoaa Poccun

ITposiBisironuil yBaXKeHUE K JIFOASIM CTapIIEro IOKOJIEHUS U TOTOBHOCTh K JIP 6
YYacTHIO B COLUAIBHON MOIJECPIKKE  BOJIOHTEPCKUX JIBHKEHUSIX

Oco3Haromui MPUOPUTETHYIO LIEHHOCTh JIMYHOCTH YEJIOBEKA; yBaXKAIOLIUH JIP 7
COOCTBEHHYIO M UYKYIO0 YHHUKAJILHOCTh B PaziMYHBIX CHTYallUsX, BO BCEX
¢dopmax u BUIAX AESTEILHOCTH.

IIposiBasroIMi U JEMOHCTPUPYIOIIMNA YBaXKEHUE K IPEACTABUTENSAM pas- JIP 8
JIMYHBIX ATHOKYJIBTYPHBIX, COITHABHBIX, KOH(DECCHOHATBHBIX M WHBIX TPYIIIL.
ConpHyacTHBIN K COXpaHEHUIO, IPEYMHOXKEHHUIO U TPAHCIISILIMA KYJIBTYPHBIX
TpaJULIMA U IIEHHOCTEW MHOTOHAIIMOHAJIBHOTO POCCUHUCKOT0 rocy1apcTBa

Colromaromnuii ¥ IponaraHIuPyOIIN MpaBUiia 3I0POBOTO U OE30IIaCHOTO JP9
o0pasa >KU3HH, CIIOpTa; MPEAYNPEKIAIONHINA THO0 MPEoI0JICBAOIINI 3aBH-
CUMOCTH OT aJIKOTOJIs, Tabaka, MICUXOAKTUBHBIX BEIECTB, a3apTHHIX WUTP U
T.1. COXpaHSIONIHIA NCUXOJIIOTUIECKYI0 YCTOWYMBOCTh B CUTYaTHBHO CIIOXK-
HBIX WJIN CTPEMUTECIIBHO MEHAIOIINXCA CUTYalluAX

3a00TAnUiiCS 0 3aInUTe OKPYXKAIOIMIEH Cpellbl, COOCTBEHHOH W UyKOi 0e3- JIP 10
OITAaCHOCTH, B TOM YHUCIIE IUPPOBOH
[IposBnstonuii yBaxKeHHE K SCTETHYECKUM LIEHHOCTSIM, 00JIa IaI0IIHiA OCHO- JIP 11

BaMM CTETUYECKON KYJIbTYPhI




IIpunuMaromuii ceMeHble LIGHHOCTH, TOTOBBIM K CO3JJaHUIO CEMbHU U BOCITHU- JP 12
TaHUIO JIETEH; MEMOHCTPHUPYIONINI HETPUATHE HACHIUSA B CEMbE, yXoAa OT
POIUTENHCKONH OTBETCTBEHHOCTH, OTKa3a OT OTHOILIEHUIN CO CBOMMU JAETHMU
1 uX (UHAHCOBOTO COJCPIKAHUS

JIMYHOCTHBIE pe3yabTaThl peajin3dalli NporpamMmmbl BOCIIMTaHUA,
OoIIpeae/iIeHHbIC OTPAC/I€BbIMU Tpe60BaHI/IﬂMI/I K A1€JI0BBIM Ka4YeCTBaM JJHIHOCTH

HemoHcTpupytomuii ymenue 3G ¢GeKTHBHO B3aWMOJEHCTBOBATh B KOMaH/E, JIP 13
BECTH JIMAJIOT, B TOM YHCIIE C UCIOIb30BAHHEM CPEIICTB KOMMYHUKAIIUH
JleMOHCTpUpYIOIIUIT HAaBBIKM aHAN3a W WHTEPIIPETAlUH WHGpOpPMAIUKH U3 JIP 14

Pa3JINYHbIX HCTOYHUKOB C YUCTOM HOPMATHUBHO-IIPABOBLIX HOPM

JINYHOCTHBIE Pe3yJILTATHI Peajn3alii MPOrpaMMbl BOCIIUTAHNS,
onpejesieHHbIe CYObeKTaMu 00pa30BaTeIbHOr0 mpoiecca

AJIEKBaTHO OIICHUBAIOIIUN CBOM CIIOCOOHOCTM M BO3MOXKHOCTH, OTBET- JIP-COII-3
CTBEHHO OTHOCSIIUICS K TPOIecCy 00yUeHUs U eT0 pe3ybTaTaM

MemanpeomMemHbix:

MP1 yMeHue CaMOCTOSTENBHO ONPEHENATh LEIHU ACSITEIbHOCTH W COCTAaBJIATH IIJIaHbI
JEATEIIBHOCTH;  CaMOCTOSITEJIBHO  OCYLIECTBIIATh,  KOHTPOJIMPOBaTb U KOPPEKTUPOBATH
JESATEIIBHOCTD; UCIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI Ul JTOCTHIKEHUS IOCTABJICHHBIX LIEIEH U
peanu3aluy MIaHoB JeSTeIbHOCTH; BIOMPATh YCIIEHIHbIE CTPATETUN B PA3IMYHBIX CUTYalUsX;

MP 2 ymeHue NpOAYKTHBHO OOIIAThCA M B3aUMOJAEWCTBOBAaTH B IIPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YYUTHIBATH TO3ULUHU JPYTUX YYACTHHUKOB JIEATEIHLHOCTH, d3PPEKTHBHO pa3pemarb
KOH()JIUKTBI,

MP 3 BiajneHue HaBbIKAMM I103HABATEIbHOM, y4eOHO-MCCIIEI0BAaTENbCKOM M IPOEKTHOM
JIeSITEJIbHOCTH, HaBbIKAMHU pa3pellieHus po0iieM; cliocOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY
MIOMCKY METOJIOB PELICHUSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3IMYHbIX METOJI0B MIO3HAHUS;

MP 4 TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOW HH(OPMAIIMOHHO-TI03HABATEIHHOU
JIeSITeJIbHOCTH, BJIaJICHUE HaBbIKAMH MOJTYYEHHs] HE0OX0IMMOI MH(OpMalMK U3 cIoBapel pa3HbIX
TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3JIMYHBIX UCTOYHUKAX UHPOPMAIMK, KPUTUYECKU OLICHUBATh
U MHTEPIPETUPOBATh HH(OPMALIMIO, ITOJy4aeMYI0 U3 PA3JIMYHBIX HCTOYHUKOB;

MP 5 ymeHue HCHOJIB30BaTh CpeACTBA HHPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosoruil (nanee - MUKT) B pemieHMM KOTHUTHBHBIX, KOMMYHMKATUBHBIX U OpPraHU3aLMOHHBIX
3aJad ¢ coOmofieHHeM TpeOOBaHMH SPrOHOMHUKH, TEXHMKM O€30MacHOCTH, T'MTHEHBI,
pecypcocOepexeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30I1aCHOCTH;

MP 6 ymenue onpenensaTe Ha3HaYeHHe U QYHKIMU Pa3IUUHBIX COLMAIbHBIX HHCTUTYTOB,;

MP 7 yMmeHHME CaMOCTOSTENBHO OLICHMBATh M IPUHUMATH PELICHMS, OINpPEACIAIOIINE
CTPAaTEruio MOBEJEHUS, C YUETOM IPAKIAHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

MP 8 BnaneHHE A3BIKOBBIMU CPEICTBAMH - YMEHHUE SICHO, JIOTMYHO M TOYHO M3JIaraTb CBOKO
TOYKY 3pEHUS, HCIIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIE CPE/ICTBA;

MP 9 BnageHue HaBBIKAMHU IO3HABATEIbHON pEe(PIEKCHMM KaK OCO3HAHMS COBEPILIAEMBIX
JENCTBUI M MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAaHUM, I'PAHUI] CBOETO 3HAHUA U
HE3HaHUs, HOBBIX [T03HABATENIbHBIX 3a/1a4 U CPEJICTB UX JTOCTHUKEHHUSI.
npeomemmbix:

ITP 1 copMupOBaHHOCTH NPEACTABICHUN O MAaTEMaTHKE KaK YaCTU MUPOBOM KyJIbTYpHI U O
MecTe MaTeMaTHKH B COBPEMEHHOM IMBMJIHM3AIMM, O CHOco0axX OMUCAHHMS HAa MaTeMaTHYeCKOM
A3BIKE SIBJICHUN PEAJIbHOTO MUPA;

IIP 2 chopMHUpPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTHYECKUX MOHATHUAX KaK O BOXKHEUIIINX
MaTEMaTUYECKUX MOJENAX, NMO3BOJISIONIMX OMMCHIBATh U M3y4yaTh Pa3HbIE ITPOLIECCHI U SIBJICHMUS,
MIOHMMAHHE BO3MOKHOCTH aKCHOMaTH4ECKOI'0 TOCTPOEHUSI MaTEMaTUUECKUX TEOPHIL;

ITP 3 BrasieHne METOaMH JIOKA3aTENbCTB M aITOPUTMOB PEIICHUS; YMEHHE MX TPUMEHSTh,




MIPOBOJIUTH JOKA3aTEJIbHbBIE PACCYKACHUS B X0OJI€ PEILICHUS 3aa4;

IIP 4 BianeHue CTaHIAPTHBIMM MPUEMAMH PELICHUS PALMOHAIBHBIX U UPPALMOHAIIbHBIX,
MOKa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH W HEPABEHCTB, HX CHCTEM;
UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHUCJE JJIA MMOMCKA MYTH PEUICHUs U
WJUTIOCTPALIMY PEUICHUs] ypaBHEHUN U HEPABEHCTB;

P 5 cdopMupoBaHHOCTH TPEICTABICHUH OO0 OCHOBHBIX TOHATHSAX, WACSIX M METOoJaX
MaTeMaTHUYECKOI0 aHaJIn3a;

IIP 6 BiaseHre OCHOBHBIMH MOHSTHUSIMHU O IJIOCKUX M MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX
durypax, mX OCHOBHBIX CBOWCTBax; cPOPMHUPOBAHHOCTH YMCHHs PACIO3HABATh Ha UYEPTEkKaXx,
MOJICTISIX U B PEAbHOM MHpE TeOMETpUYeCKrue (UTYPHI; NMPUMEHEHHE HW3YYCHHBIX CBONCTB
reoMeTpuueckux Guryp u Gopmys A peleHus TeOMETPUUYECKUX 3a/1a4 U 3aa4 ¢ IPAKTHUYECKUM
COJIepKAHUEM;

IIP 7 chopMHUPOBAHHOCTh TPEICTABICHUA O TMpOIEccaX U SBJICHHUIX, HWMEIOIINUX
BEPOATHOCTHBIA XapakTep, O CTAaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pEaJIbHOM MHpE, 00
OCHOBHBIX TMOHATHUSAX 3JIEMEHTAPHOW TEOpUM BEPOSATHOCTEW; YMEHUH HAXOAUTh U OIICHUBAThH
BEPOATHOCTH HACTYIUICHUS COOBITHII B MPOCTEHIINX NPAKTHUUECKUX CUTYyallHsiX U OCHOBHbBIC
XapaKTePUCTUKU CIIyYalHbIX BEJIHYUH;

IIP 8 BmageHue HaBBIKAMH HCIOJb30BAHUS TOTOBBIX KOMIBIOTEPHBIX MPOrpPaMM IPHU

pelIeHuu 3a1ay.

B pesynbraTte uzyuenus yuebHoro npeamera «MaremaTuka» Ha YpOBHE CpelHEro oOuiero
o0Opa3zoBaHus:

BrinmyckHuK Ha 0a30BOM ypOBHE HAYUUTCS:

— BBIIOJHATH apu(MeTHdecKkue AEHCTBHS, COueTas YCTHbIE M IHUCbMEHHBIE IPHEMBI,
IIPUMEHEHNUE BBIYMCIUTENbHBIX YCTPOWCTB; HAXOAWTh 3HAYEHHE KOPHS HaTypaJlbHOM CTENEeHH,
CTETIEHU C pPALMOHAJIBHBIM IIOKa3areiaeM, Jorapupma, HCIOAB3YS HpU HEOOXOAMMOCTHU
BBIUMCIIUTENbHBIE YCTPOMCTBA; MOIH30BATHCS OLIEHKOM U MPUKUAKON MPH MPAKTUYECKUX pacyueTax;

— NPUMEHATh TIOHSATHS, CBSI3aHHbIE C JEIMMOCTBIO LENbIX YHCEeN, MpU pElIeHUU
MaTeMaTHYeCKUX 3a]1ay;

— HaXOJWUTh KOPHM MHOTIOWIEHOB C OJIHOM IEPEMEHHOM, pacKiaJblBaTh MHOTOYIEHBI Ha
MHOXHTEH;

— BBINOJIHATH JIEHCTBUS C KOMIUIEKCHBIMU 4YHCJIaMH, I10JIb30BaTbCsl T€OMETPUYECKON
MHTEPIIPETAME KOMIIEKCHBIX YHCEJ, B NMPOCTEHIIMX CIydyasX HaXOAWTh KOMIUIEKCHBIE KOPHU
YpaBHEHUH C I€WCTBUTEIbHBIMU KO3 PUIIEHTaMU;

— NPOBOJAUTH MpPeoOpa3oBaHMsI YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKIIOYAIOIINX
CTETIEHH, paluKabl, JorapupmMbl 1 TPUTOHOMETpPHUECKUE (PYHKIINHY;

— HUCIIONIB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHs B NPAKTHUECKOW AEATENbHOCTH U B
MOBCEAHEBHOM KM3HM U1 TPAKTHYECKUX pacyeToB Mo QopMmynaMm, BKiIoyas (HopMysl,
coJiepiKallle CTENEHHU, paJuKaibl, JOorapudMbel U TPUTOHOMETPUYECKHE (PYHKIIMU, UCTIONB3YS MPU
HE00XOIMMOCTH CIIPaBOYHbIE MAaTepUaIIbl U POCTEHININE BRIYUCIUTEIbHBIE YCTPONUCTBA;

— ONpeAeNsaTh 3HaueHHe (PYHKUIMH MO 3HAYEHUIO apryMeHTa MpH Pas3IMYHBIX CIIOCO0ax
3a1aHus QyHKIUY;

— CTPOUTH I'padKU U3YUEHHBIX (DYHKIIMI, BBIIOTHATH IPeoOpa3oBaHus rpaKoB;

— ONHUCHIBATH 10 IpaduKy U 1o GopmyJie MoBeAeHNE U CBOWCTBA (PyHKIINY;

— peuiath ypaBHEHUs, CUCTEMbl YpaBHEHUH, HEPABEHCTBA, UCIIOIb3Yys CBOMCTBA (PYHKIMHA U
uX rpapuuecKue npeicTaBIeHus;

— HUCIIONB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHS B NPAKTHUYECKOW JAEATENbHOCTH U B
MOBCEIHEBHON JKM3HU JJIsl ONMCAHHUA U HCCIENOBAHUS C TIOMOIIbIO (YHKUMH peaTbHBIX
3aBHCUMOCTEH, MPEACTaBIeHNS UX IrpaduuecKy; HHTEpIpeTaLus IpaguKoB pealbHbIX MPOIECCOB;



— pelaTh paloHalbHbIE, TOKA3aTeNIbHbIE U IoTapu(MUUECKUE YPAaBHEHUS U HEPAaBEHCTBA,
MPPALMOHAIIBHBIE U TPUTOHOMETPUYECKUE YPABHEHMUS, UX CUCTEMBI;

— JI0Ka3aTh HECJIOXKHbIC HEPABEHCTBA;

— pelaTb TECTOBbIE 3aJayd C IIOMOIUBIO COCTABJICHUS YPAaBHEHUH M HEPABEHCTB,
MHTEPIIPETUPYSI PE3YNBTAT C YIETOM OTPAHUYEHUM YCIIOBUSA 3a/1a4H;

— M300pakaTb Ha KOOPAMHATHOW IUIOCKOCTHM MHOXKECTBA DELIEHUM ypaBHEHHH U
HEPaBEHCTB C JBYMs IIEPEMEHHBIMU U UX CUCTEM;

— HaXOJHUTh NMPHUOJMIKEHHBIC PEHICHUS] YPaBHEHUH M MX CHUCTEM, MUCIOIb3Ys IpadUuecKuii
METOZ;

— pemiatb  ypaBHEHHs, HEPaBEHCTBA M CHCTEMbl C TNPUMEHEHHEM TpadUUecKux
NpeCTaBICHUN, CBOMCTB (QYHKINH, TPOU3BOAHOIM;

— HUCIIOJIB30BaTh NPUOOPETEHHbIC 3HAHUS U YMEHMS B NPAKTUUYECKOM AEATENbHOCTH U B
IIOBCEHEBHOM KU3HHU U1 TIOCTPOCHUS U CIIEIOBAHUS IPOCTENIINX MAaTEMATHUECKUX MOJICIIEH;

BoinyckHUK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOXHOCTh HAYUUTHCSI:

— pemiaTh HOpocTeiline KOMOWHATOpHbIE 3aJadd METOJOM Iepebopa, a Takke C
UCTIOJIb30BAHUEM H3BECTHBIX (OpPMYI, TpeyroibHUKa [lackans; BBIYHCIATE KOA(PPHUIIMEHTHI
6unoma HeroToHa o ¢opmyiie U ¢ UCHOIb30BaHUEM TpeyroyibHuKa [lackans;

— BBIYUCIIATH BEPOSITHOCTU COOBITUH Ha OCHOBE IOJICUETa YMcia UCXOJO0B (mpocreiiimue
ciyJamn);

— HUCIMOJIb30BaTh MPUOOPETEHHbIE 3HAHUA M YMEHHUS B IPAKTUYECKON NEATEIbHOCTH U B
IIOBCEIHEBHOM KM3HU MJI1 aHalIM3a DPEANbHBIX YMCIOBBIX JAHHBIX, IPEACTABICHHBIX B BHJIE
IyarpaMmm, rpauKoB; s aHaIu3a HHPOPMAIMK CTATUCTHYECKOTO XapaKTepa,

— HaXOJUTb CYMMY OE€CKOHEUHO yObIBaIOLIEH T€OMETPUUECKON IPOTrPECCU;

— BBIYMCIIATH TPOU3BOAHBIE M TIEPBOOOpPA3HBIC 3JIEMEHTAPHBIX (YHKIHUNA, TPUMEHSSA
IpaBUJIa BBIYMCIIEHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIONIB3YS CIIPAaBOYHbIE MAaTEpUAIIbI;

— HMCCIe0BaTh PYHKLUHU U CTPOUTH UX IPaUKU C IOMOILBIO IPOU3BOIHOM;

— pelaTh 3a/1a4M C IPUMEHEHHEM YpaBHEHUs KacaTeabHOH K rpaduKy QyHKIUH;

— pemaTh 3a/laud Ha HaXO0XKJIeHHE HauOOJIBIIEr0 M HaMMEHbIIEro 3HayeHHUs (YHKIMHU Ha
OTPE3KE;

— BBIYMCIIATH IJIOIIA(b KPUBOJIMHENHON Tpanenuu;

— UCMOJb30BaTh MPUOOPETEHHbIE 3HAHUA M YMEHHUS B NMPAKTUYECKOW NEATEIbHOCTH U B
MOBCEHEBHOM KHU3HHM JJIS pEIIeHHs] T€OMETPHUUECKUX, (PU3UUYECKUX, SKOHOMUYECKHX M JPYTHX
MPUKIIAIHBIX 3a/1a4, B TOM YKCJe 3a7a4 Ha HauOOoJIbIIME U HaMMEHBIINE 3HAaUeHUs C IPUMEHEHUEM
anmnapara MaTeMaTU4YECKOT0 aHaIN3a;

— COOTHOCUTBH IUIOCKME TeoMeTpUYecKkue (Urypbl M TpeXMepHble OOBEKTBl C HX
ONMCAHUSAMHU, YepTexKaMH, U300paKEHUAMU; pa3InyaTh U aHAJIM3UPOBATh B3aMMHOE PACIIOIOKEHHE
buryp;

— 1300paxarh reoMeTpuyeckre (GUIypbl U TeJa, BBIMOJIHATH YEPTEX MO YCIOBUIO 33/1a4H;

— pelarh reOMETPUYECKHE 3a7a4i, OMUPASICh HA U3yYECHHBIE CBOMCTBA IJIAHUMETPUUYECKHUX
U CTepEeOMETPUYECKHX (UTYp M OTHOLICHHH MeXAy HUMH, NpPUMEHsAs anreOpandeckuil u
TPUTOHOMETPUYECKUH arapar;

— IPOBOJUTH JI0KA3aTEIbHBIE PACCYKIEHUS NPHU PEIICHWM 3a]ad, JOKa3blBaTh OCHOBHBIE
TEOPEMBI Kypca;

— BBIYUCIISATD JIMHEHHbIE JIEMEHTHI M YTIJIbI B POCTPAHCTBEHHBIX KOHMUTYpALUAX, 00bEMBI
U TUIOIIA U TIOBEPXHOCTEN MPOCTPAaHCTBEHHBIX TEJ U UX NMPOCTEUIINX KOMOMHALIN;

— IPUMEHATHh KOOPJAUHATHO-BEKTOPHBIN METOJ JUIsl BBIYMCIEHUSI OTHOLIEHNUH, PACCTOSHUM U
YTJIOB;

— CTPOUTH CEYEHHSI MHOTOTPAaHHUKOB U N300paxkaTh CEUEHUS TEJ BpaILlCHMS,

— UCMOJb30BaTh MPUOOPETEHHBbIE 3HAHUS U YMEHHS B MPAKTUUYECKOW NEATENbHOCTH U B
MOBCEIHEBHOM KU3HU JJIsl UCCIeA0BaHUs (MOJEIUPOBAHMS) HECIOKHBIX MPAKTUUECKUX CUTyalnui



Ha OCHOBE M3YYEHHBIX (POPMYJI U CBOUCTB (UTyp; BBIUYMCICHHS JUIMH, TUIOMAAEH U 00bEMOB MPHU
PCHICHUHN MTPAKTUUCCKHUX 3a1a4, UCII0JIb3Yd IIPpU H€06XO,Z[I/IMOCTI/I CIIPpaBOYHHKU U BBIYUCIIUTCIbHBIC
YCTPONCTBA;  NPUOOPETEHHs]  MPAKTUUYECKOrO0  OIbITa  JAEATEJBHOCTH,  IPEALECTBYIOLIECH
npodeCCHOHATBLHOM, B OCHOBE KOTOPOM JIKHUT JaHHBIM yU4eOHBIH MPeaMeT;

1.4. Conep:kanue y4eOHOM TUCHMIIIUHBI
(*3Be3/10YKOH BBLACISIOTCA TEMbI 3aHATUHN, MPOBOJUMBIX B (hOpME NMPaKTHUECKOW MOJIro-
TOBKH)

BBEJIEHUE

MareMaTuKa B HayKe, TeXHHMKe, JKOHOMHKe, HH(POPMALMOHHBIX TEXHOJIOTUAX H MPaK-
THYECKOM 1eSITeIbHOCTH.

Lenu u 3aaaun n3y4yeHuss MaTeMaTUKHU Npu ocBoeHuu crnenuanbHocten CIIO.

PA3JAEJ 1. AVITEBPA

TEMA 1.1. PA3BBUTHUE IOHATUSA O YUCJIE*

1.11 Ileanle m panuoHaIbHble 4YucJaa. [lelicTBUTeNbHBbIE 4YHCJA.

IIpakTnueckoe 3ansaTue Ne 1. Apudmernueckue AeicTBUS HAJ YUCIAMH.

1.1.2. Ilpuénusicennsie epiuucienus.

IIpakTuyeckoe 3ansaTue Ne 2. Haxoxaenne npud/Iu:KeHHbIX 3HAYCHUH BeJIUYUH U 1O-
IrPelIHoCTell BbIYMCICHUI, CDABHEHUE YHMCIIOBBIX BBIPAKECHUMN.

1.1.3. Komnnekcuwvle uucna. /leticmsus Ha0 KOMNJIEKCHLIMU YUCIAMU 8 AneeOpauieckol
Gopme. I'eomempuueckas unmepnpemayusi KOMnIEKCHO20 yucia. Tpuconomempuyeckas u noka-
3amenvHas hopma KoMnieKcHo2o yucia. /leticmeus Ha0 KOMNJIEKCHbIMU YUCIAMU 8 MPUSOHOMem-
PUUeCcKol U NOKA3ameibHol opmax.

TEMA 1.2. KOPHM, CTEITIEHHU U JIOTAPU®MbI

1.2.1 Kopuu u crenenu. Kopau HaTypaabHOH CTENIEHH U3 YMCIIAa M UX CBOWCTBA.

IIpakTuyeckoe 3ansaTue Ne 3. BeruncieHne U cpaBHEHNE KOpHEH. BhIoTHEHNE pacyeToB ¢
paIuKaIaMu.

1.2.2. CteneHu ¢ panMoHAJIbHBIMYU MOKAa3aTeJsIMU, UX cBolicTBa. CTereHu ¢ JeicTBH-
TEJbHBIMU NIOKA3aTENIIMU, UX CBOMCTBA.

1.2.3. Csoiicmea cmenenu c deiicmeumensnolm nokazamenem. [IpeodpazoBanne panno-
HaJIbHBIX, UPPALMOHAIBHBIX CTEIIEHHBIX BBIPAXKECHUM.

IIpakTnueckoe 3ansaTue Ne 4. Haxoxx/ieHue 3Ha4eHUN CTENEHEN ¢ pallMoOHaJIbHBIMU MTOKa-
3aTeIsAMU.

IIpakTnueckoe 3ansaTue Ne 5. Pernienrie nppamoHaaIbHbIX YpaBHEHUH.

IIpakTnueckoe 3ansaTue Ne 6. CpaBHeHue creneHei. [IpeoOpa3oBaHus BbIpakeHUi, co-
JIEpKALINX CTETICHHU.

1.2.4. TIpeoOpa3oBanue moka3aTeJdbHbIX BbIpa:keHuii. [IpeoGpa3oBanue anaredpau-
YeCKHMX BbIPasKeHHU .

IpakTuyeckoe 3ansitue Ne 7. PerieHue nmoka3areabHbIX YpaBHEHUH.

1.2.5 Jlorapu¢gm. Jlorapudm uucna. OcHOBHOE JorapudMudeckoe TOXAECTBO. [ecsaTtuy-
HbIe ¥ HaTypayibHble Jorapudmel. [IpaBuna neiictuii ¢ norapudmamu. Ilepexon Kk HOBOMY OCHO-
BaHuto. [IpeobpazoBanue norapupMuyecKux BoIpaKEHUH.

IIpakTnyeckue 3anaTus Ne 8. Haxoxnenune 3HaueHnH Jorapugma 1no npon3BojbHOMY
OCHOBaHMIO. [lepexo OT OAHOrO OCHOBAHHUS K APYTOMY.

IMpakTuyeckue 3ausaTust Ne 9. Brruncienne u cpaBHEHHE JIOTapUPMOB.

IIpakTunuyeckoe 3ansitue Ne 10. [IpubnmkeHHbIe BEIYUCICHHUS M PEIIEHUS MPUKIIaIHBIX 3a-
Jad.

IIpakTuyeckoe 3ansTHe Ne 11. Pemenue norapuMuueckiux ypaBHEHHH.

TEMA 1.3. OCHOBBI TPUT'OHOMETPUUN*
1.3.1 Paguannas mepa yria. BpamareabHoe nBuxenue. CHHyC, KOCHHYC, TAHT€HC M KO-



TaHTEeHC YHCIIA.

IIpakTnyeckoe 3ansaTue Ne 12. PaguanHblil METO U3MEPEHUS YIIIOB BPALLIEHUS U CBS3b C
rpagaycHOI Mepoil.

1.3.2. OcHOBHBbIE TPUTOHOMETPUYECKHE TOXKIECTBA.

IIpakTnueckoe 3ansaTue Ne 13. ®opmyia npuseneHns. OCHOBHbIE TPUTOHOMETPUUECKHE
TOKJeCTBa

IpakTuyeckoe 3ansiTue Ne 14, ®opmyibl CIOKEHUS.

IIpakTuyeckoe 3anaTue Ne 15. ®opmysibl IBOWHOTO apryMeHTa, (OpMyJIbl YABOCHUS.

1.3.3 @opmynst nonosunnozo yena.

1.3.4 llpeoOpa3oBaHue CyMMbI TPUTOHOMETPUYECKNX (PyHKIMI B MpOU3BeaeHHE U 00-
paTHo.

IIpakTuyeckoe 3ansaTue Ne 16. [IpeobpazoBaHue CyMMbl TPUTOHOMETPUUYECKUX (DYHKITHH B
Mpou3BeIeHue, U 00paTHO.

1.3.5. Buipasricenue mpuzonomempuyeckux yHKuuil yuepe3 man2eHc noa08UHHO20 apay-
MeHma.

1.3.6 IIpocTeiilue TPUroHOMeTPHYECKHE YPABHEHHS.

1.3.7 IIpocmeituiue mpuzonomempuueckue HepageHCmed.

IIpakTnueckoe 3ansaTue Ne 17. [Ipocreiinye TpUroHOMeTpHUECKUE YPAaBHEHUS U HEPABEH-
CTBA.

1.3.8 O6paTHble TpUroHoMerpuyeckue GyHKIUM. apKCUHYC, apKKOCHHYC, apKTaHT€HC
yucia.

IIpakTnyeckoe 3ansaTue Ne 18. OGparHbie TpUroHOMETpHUUECKHE (DYHKIUH

1.4. ®YHKIIMU, UX CBOMCTBA U TPA®UKU*

1.4.1 ®yukuun. O6nacTh omnpeaencHUs U MHOXKECTBO 3HaueHUM; rpaduk QyHKIHMH, TO-
CTpoeHue TpapuKoB PYHKIUH, 3aJaHHBIX pa3IMYHBIMU crioco0amu. CBOHCTBA (PYyHKIIMU: MOHOTOH-
HOCTb, YETHOCTb, HEUETHOCTb, OTPAHUYEHHOCTb, MEPUOAUYHOCTb. [IpoMexyTku Bo3pacTaHus U
yObIBaHUs, HaNOOJIbIIIEE M HAUMEHbBIIIEEe 3HAYEHMsI, TOUKU dKCTpeMyMma. ['padudeckast nHTepnpeTa-
usi. Apudmerndeckue onepanuu Haa GyHKIusIMUA. CnoxHas QyHKIUS (KOMIO3UIINA).

IMpakTuyeckoe 3ansaTue Ne 19. [Toctpoenue u urenne rpadukoB QyHKITHIA.

1.4.2 llpuMepsl PYHKINOHAJIBHBIX 3AaBUCHMOCTElH B peajbHbIX NMpoLeccax v sBJIeHUX.

IMpakTuuyeckoe 3ansaTue Ne 20. [Tpumepsl 3aBUCHMOCTEH MEXTy IEPEMEHHBIMH B peajlb-
HBIX MPOIIECCaX U3 CMEKHBIX AUCLUIUINH.

1.4.3 Ilonamue o nenpepvienocmu ynkyuu. Oopamuvie pynkyuu. Obaracmo onpedenenus
u obnacmo sHavenuu oopamnou pynxyuu. I'paghux odpamuoi pynkyuu.

1.4.4 Crenennsle, oka3arebHble, Jorapupmuyeckne U TPUroHOMeTpHYecKue PyHK-
uuu. O6paTHble TpUuroHomeTpuyeckue GyHkuu. OnpeaeneHus GQyHKIUN, UX CBOIICTBA U TpaUKH.
[TpeoOpa3zoBanus rpadpukos. [TapamnensHbIil nepeHOC, CAMMETPUS OTHOCUTEIBHO OCel KOOpAMHAT,
U CUMMETpPHsI OTHOCUTENIbHO Hayalla KOOPJWHAT, CUMMETPUsS OTHOCUTEIBHO MPSIMOW y=X, pacTs-
JKEHHUE U CKATHE BJIOJIb OCEH KOOpAUHAT.

IMpakTnueckoe 3ausitue Ne 21. HenpepbiBHbIe U nepuoanyeckue pynknuu. Omnpene-
nenue ¢ynkuui. MccnenoBanue ¢ynkiuu. CBoicTBa JMHEWHOW, KBaJApaTUYHOH, KyCOYHO-
JIMHEHHON U IpOOHO- TMHENHOMN QyHKUIMI

IIpakTnyeckoe 3ansitue Ne 22. O0paTHble TpUroHoMeTpu4eckue pyHkuun. ColicTBa
U rpaduKH CUHyca, KOCHHYCa, TAaHT'€HCca U KoTaHreHca. O0paTHble GyHKIHUH U UX TpapuKu

IIpakTnueckoe 3ansatue Ne 23. Ipukiaagnusie 3agaun. [Ipeo6pazoBanus rpaduka GyHk-
. ["apMoHnUYeckue KoneOaHus.

TEMA 1.5 YPABHEHUSI U HEPABEHCTBA

1.5.1 YpaBHeHuss U cucTeMbl ypaBHeHMii. PannoHanbHble, uppanuoHajIbHbIE, OKa3a-
TEJbHBIE, TPUTOHOMETPUUECKUE YPABHEHMSI U CUCTEMBI ypaBHEHHMI. PaBHOCWIIBHOCTh ypaBHEHUH,
HEpaBeHCTB, cucteM. OCHOBHbIE NMPHUEMBI PELICHUS pallMOHANbHBIX, WPPALUOHAIBHBIX, MOKa3a-
TEJIbHBIX U TPUTOHOMETPUUYECKUX YPAaBHEHUH (Pa3sio’KeHHe Ha MHOKUTEIH, BBEIEHIUE HOBBIX HEU3-



BECTHBIX, [TOICTAHOBKA, TpadUIECKUIl METO).

1.5.2 HepaBencrBa. Mcnojib30BaHue cBOWCTB M rpadpukoB (GyHKUMII NPH pelieHUuH
YPaBHEeHHUII U HepaBeHCTB. PannoHanbHble, HppaLlMOHANIBHEIE, [TOKa3aTeIbHbIe HepaBeHcTBa. Oc-
HOBHBIC TIPUEMBI UX pelieHus. Metoa uHTepBasioB. M300pakeHne Ha KOOPAMHATHON TUIOCKOCTH
MHO>KECTBA peUICHUI YpaBHEHU U HEPABEHCTB C ABYMS [IEPEMEHHBIMH U UX CHCTEM.

1.5.3 Tpuzonomempuuecxkue nepagencmea. Ocnoenvle npuemvl Ux peuieHus.

IIpakTuyeckoe 3ansatue Ne 24. IlpeoOpasoBanue ypaBHenmii. [lokazaTenbHble, jora-
pudMUYECKIE, TPUTOHOMETPUUYECKUE YPaBHEHUSI.

IIpakTHyeckoe 3ausitue Ne 25. Vcnosnp3oBaHrue CBOMCTB U rpaduKoB (DYHKIMH JJIs periie-
HUs YPAaBHEHUN U HEPABEHCTB.

1.5.4 TIlpumeHeHue MaTeMaTHYECKHUX METOJ0B /IJIf PellleHUsl cOoAepKaTeJbHbIX 3a1a4
M3 pPa3jIMYHbIX 00J1acTell HAyKM M NpakTuku. Matepnperanus pe3yibrara, ydeT pealbHbIX orpa-
HUYCHUH.

IIpakTuyeckoe 3ansitue Ne 26. Pemienue cogep:kateibHBIX 32124 U3 Pa3JMYHBbIX 00/1a-
cTeil HAaykM W npakTuku. KopHu ypaBHeHuil. PaBHOCWJIBHOCTH ypaBHEHUU. OCHOBHBIE MpHeE-
MBI pElICHUsl ypaBHEHUH. PerieHue cucremM ypaBHEHUH.

TEMA 1.6. KOMBUHATOPHUKA, CTATUCTHKA U TEOPHUS BEPOSITHOCTEN

1.6.1 OcHoBHbIE MOHATHA KOMOMHATOPUKHM. 334U HA MOJCYET YKCIIA Pa3MEIICHHH, 11e-
pECTaHOBOK, coueTaHuil. Pemenue 3agad Ha nepe6op BapHaHTOB.

IpakTnueckoe 3ansaTue Ne 27. Pemmenne KoMOMHATOPHBIX 3a1a4. VicTopust pa3BuTHA
KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH U CTAaTUCTHKU U UX POJb B Pa3JIMUHBIX cepax yerno-
BEUECKOM >kM3HeAesTenbHOCTU. [IpaBuna komMOuHaTopuku. PasmMelienus, coueranus u mnepe-
CTaHOBKH.

1.6.2 ®opmyaa 6uHoma HbroTroHa. CpoiicTBa OMHOMHHANBHBIX KO3(dunmentoB. Tpe-
yronbHuK Ilackans.

IIpakTuyeckoe 3ansaTue Ne 28. ®opmyna 6uHom Herotona. Tpeyronsauk [lackams.

IIpakTnueckoe 3ansaTHe Ne 29. PerieHre npukiiaHbIX 3a1auy.

1.6.3 CoObITHE, BePOSITHOCTH COOBITHS, C103KeHHEe H YMHOKeHUe BEPOSITHOCTEIA.

IIpakTnueckoe 3anatue Ne 30. Kiaccuueckoe ompenesieHue BepOSITHOCTH, CBOMCTBA
BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSTHOCTEHN.

IIpakTuuyeckoe 3ausaTue Ne 31. Beruucnenue BeposiTHocTel. [Ipukinagapie 3aqaun.

1.6.4 TlonsiTHe 0 HE3aBUCHUMOCTH COOBITHIA. /lucKpeTHAs ciy4yaiiHasi BeJUMYHHA, 3aKOH
ee pacnpeneneHusi. YnucmoBble XapaKTEpPUCTUKHU JUCKPETHOW ciiydyalHOM BennuuHbl. [loHsTHE O
3aKoHe OOJIBIINX YHCE.

1.6.5 IIpeacraBiaenue AaHHBIX (TaOIUIBI, JUarpaMMel, Tpaguku). I'eHepanbHas COBOKYII-
HOCTb, BbIOOpKa, cpefHee apudmerndeckoe, menuaHa. I[loHsiTue o 3agayax mMareMaTH4YecKOM
CTATHCTHKHU.

1.6.6 Pentenue mnpakTHYecKHX 3a/1a4 € NPUMEHEHHEM BepPOSTHOCTHBIX METO/I0B.

IIpakTuyeckoe 3ansaTue Ne 32. [IpeacraBieHne YNCIOBBIX TaHHBIX. [[puKiTagHbIe 3a1a9H.

PA3JIEJI 2. HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

TEMA 2.1. IOCJEJOBATEJIBHOCTH

2.1.1 Cnoco0bl 3a1aHNsl ¥ CBOICTBA YN CJIOBBIX MOCaAeI0BaTeIbHOCTEH. CyMMHpOBaHUE
noclneaoBarenbHoCTel. beckoHeuHo yObIBarolas reoMeTpuieckasi mporpeccHsi U ee CyMMa.

IMpakTyeckoe 3ansaTue Ne 33. UuciioBas mociie10BaTeIbHOCT

IIpakTnyeckoe 3ansaTue Ne 34. beckoHeuHO yObIBaroIas reOMETpUIECKasi MPOTPECCHsL.

2.1.2 ITonsimue o npeodene nociedosamenvrhocmu. Cywecmaosanie npeodeia MOHOMOHHOLUL
02PAHUYEHHOU NOCIe008AMENbHOCIU.

IMpakTyeckoe 3ansaTue Ne 35. [Ipeenr mociae10BaTeIbHOCTH.

TEMA 2.2. TIPOU3BOJHAS U EE IPUMEHEHUE*



2.2.1 IlonaATHE O MPOM3BOAHON (PyHKUUM, ee reoMeTPpUUEeCKHIT U (PU3MYECKUH CMBICIT.
VYpaBHeHue kacatenabHON K rpaduky ¢yHkuuu. [Ipou3BoaHbIE CyMMBI, pa3HOCTH, MPOU3BEICHUS,
yacTHble. [Ipon3BOHbIE OCHOBHBIX 3J€MEHTapHBIX (DYHKIUI.

IIpakTnueckoe 3ansaTue Ne 36. IIpon3BoaHas: MEXaHUUECKUN U TEOMETPUUYECKUIN CMBICI
MIPOU3BOTHOA.

IpakTnyeckoe 3ausaTHe Ne 37. YpaBHeHHE KacaTelbHOM B 00IIEM BUJIE.

IIpakTuyeckoe 3ansitue Ne 38. [IpaBuna u hopmysl quddepeHIpoBaHUS.

2.2.2 TlpuMeHeHUEe MPOU3BOIHOI K HCCJIE0BAHNIO (PYHKIUA U NOCTPOEHUIO IPA(PHUKOB.

IpakTuyeckoe 3anaTue Ne 39 Vccnenopanue GyHKIMH C ITOMOIIBIO TTPOU3BOIHOM.

2.2.3 Ilpou3BoaHbIe 00paTHOH GYHKIMH M KOMIO3HIHHN QYHKIUHU.

2.2.4 TlpuMepbl MCNOJIH30BAHUS MPOU3BOIHON IS HAXOMKAEHUS] HAWIYYIero peiie-
HMS B IPUKJIAIHBIX 3aJa4aX.

IIpakTnueckoe 3ansaTue Ne 40. HaxoxxaeHue HamOONbIIEro, HAMMEHBIIETO 3HAUYEHUS U
HKCTPEMANIbHBIX 3HAYCHUN (DYHKIIUU.

2.2.5 Bropasi npou3Bo/Has, ee reoMeTpruuecKuii u (pu3nueckuii cMbici. HaxoxaeHue
CKOpOCTH JIJIsI TIpoLiecca, 3a1aHHOT0 (hOpMYIIol U rpauKoM.

TEMA 2.3. HEPBOOBPA3HAS U UHTEI'PAJI

2.3.1 IlepBooOpa3Has u uHTerpai. [IpuMeHeHnue onpeaeIeHHOr0 HHTETpaja il HaX0X-
JEHUS TUTONIa/Id KpUBOJIMHEWHOH Tpamnenuu. ®opmyna Heiorona-Jleibuuma. [Ipumepsr npumene-
HUS UHTETpaia B PU3MKE U TEOMETPUH.

IIpakTuyeckoe 3anaTne Ne 41. HenocpeacrsenHoe narerpupoBanue. Murerpan u nep-
BOOOpa3Has

IIpakTnyeckoe 3ansaTue Ne 42. VlurerpupoBaHre METOIOM 3aMEHBI IEPEMEHHOI.

IpakTnyeckoe 3ansaTue Ne 43. IHTErpupoBaHKE MO YaCTSIM.

IIpakTnueckoe 3ansaTue Ne 44. BoluuciieHue onpeiesileHHbIX MHTerpaJjioB. Teopema
Herotona—1Jleitbnuna

IIpakTuyeckoe 3ansaTue Ne 45. [I[pumeHeHre UHTErpaia K BHIYUCICHUIO (PU3HMUECKUX BeE-
JIMYMH ¥ TUIOIIAACH.

PA3JIEJI 3. TEOMETPUS

TEMA 3.1. IPAMBIE U IIVIOCKOCTH B TIPOCTPAHCTBE*

3.1.1 B3aumMHoe pacrnoJjio:keHue JABYX NPSIMbIX B mpocTpaHcTBe. [lapannensHocTs nps-
MoM U tiockocTH. [lapamienbHocTh TIOCKOCTEW. [leprneHANKYIIPHOCTh MPSIMOM M TUIOCKOCTH.
IlepnenauKyassp U HAKIOHHAs. YTOJ MEXKIY NPAMOM M IUIOCKOCTBIO. JIByrpaHHBIM yroma. Yromu
MEXy TIIOCKOCTAMU. [leprneHIuKyIsipHOCTh IBYX IIOCKOCTEH.

IIpakTnyeckoe 3ansitue Ne 46. B3aumHoe pacnojioxkeHue NpsiMbIX M IUI0cKocTel. [Ipu-
3HAKM B3aUMHOI'O pACIOJIOKEHUS MOPsMBIX. Yron Mexnay npsmbeiMu. [lepneHnuxkymnsp u
HAKJIOHHAsI K INIOCKOCTHU. YTOJ MEXIy IPSMOU U IIJIOCKOCTBIO

IIpakTnyeckoe 3ansitue Ne 47. TeopeMbl 0 B3AHMHOM PACIOJIOKEHHH MPSIMOM H IJIOC-
koctu. Teopema o Tpex nepneHIuKyIsipax

3.1.2 I'eomeTpuyeckue npeodpa3oBaHusl NMPOCTPAHCTBA: NapAIJICIbHBIA MEPEHOC, CUM-
METpHUS OTHOCUTENIBHO MIIOCKOCTH.

IIpakTnyeckoe 3ansitue Ne 48. I[Ipu3Haku U cBOMCTBA NapauIeIbHBIX U MEPIEHANUKYIISAP-
HBIX IIJIOCKOCTEM.

IIpakTnyeckoe 3anaTHe Ne 49. PaccrosiHue OT TOYKH A0 INIOCKOCTH, OT NMPSIMOH 10
IVIOCKOCTH. PaccTosiHMEe MEXIy IUIOCKOCTSIMM, MEXKIY CKPELIMBAIOIIUMUCS MPSIMBIMU, MEXIY
MIPOU3BOJIBHBIMU (PUTYpPaMH B IPOCTPAHCTBE

3.1.3 [IapannenbHoe NPOEKTHPOBaHMeE U €r0 CBOMCTBA. B3aumuoe pacnonoxxenue. M3006-
pa’keHHe IPOCTPAHCTBEHHBIX (QUTYD.

IIpakTunuyeckoe 3ansaTue Ne 50. [TapaniensHoe MPOEKTUPOBAHUE U €TI0 CBOWCTBA.

3.1.4 ITnowaov opmoconanvbHoll RPOEKYUU.



Ilpakmuueckoe 3auamue Ne 51. Teopema o niowaou opmocoHAIbHOU NPOEKYUU MHO20-
V2ONbHUKA.

TEMA 3.2. MHOI'OTPAHHUKU

3.2.1 BeinykJible MHOTOTPaHHUKHU. Bepmunsl, peOpa, rpann MHOrorpaHHuka. Pa3zseprka.
Muororpannsie yribl Teopema Jilsepa.

3.2.2 llpuszma. Ilpsimasi u HakJIoHHas npu3Ma. [lpaBuibHas npusma.

3.2.3 Mapaanenenunen. Ky6. [lupamuna. IlpaBunpHas nupamuia. Y cedyeHHas upamMua.
Terpadap. Cummerpuu B Ky0e, B mapajuienenumnesae, B npusme u nupamuae. Cedenus: kyda, mpus-
MBI ¥ IUPAMHU/IBI.

3.2.4 TlpeacraBiieHne 0 NPaBUJIbHBIX MHOTOrPAHHUKAX (TeTpasdpe, Kyde, okTasape, J10-
JEKadApe U UKOCAdIPE).

IpakTuyeckoe 3ansTue Ne 52. PazinuyHbie BUIbI MHOTOIPAaHHHUKOB. VX H300paskeHHs.

IMpakTuyeckoe 3ansiTue Ne 53. CevyeHus1, pa3BEPTKH MHOTOTPAHHUKOB.

TEMA 3.3. TEJIA U IOBEPXHOCTH BPAILIEHUSA

3.3.1 Huauuap u koHyc. YceueHHblil konyc. OCHOBaHUE, BHICOTA, OOKOBasi MOBEPXHOCTb,
oOpa3yromiasi, pazBepTka. OceBble CEUEHUS U CEUEHUS, TapaJLJICIIbHBIE OCHOBAHMUIO.

3.3.2 lllap u cepa, ux ceuenue. KacareapHasi IJI0CKOCTH K chepe.

IIpakTuyeckoe 3ansaTue Ne 54. [Lnomaas nopepxnocTu. CuMMeTpusi TeJ1 BpAlleHUs1 U
MHOIOIPAHHUKOB. Buapl CHMMETpUI B IPOCTPAHCTBE

TEMA 3.4. U3BMEPEHUS B TEOMETPUN*

3.4.1 OobeM u ero usmepenue. Marerpansuas popmyina oobema. DopMyiibl 00bema Ky0a,
IPSMOYTOJIBHOTO Napajulesenumneia, Ipu3Msbl, UIMHIPA.

3.4.2 ®opmy.ibl 00beMa MHPAMU/IbLI U KOHYCA.

3.4.3 ®@opmyJibl IVIOIIA/IM MIOBEPXHOCTEH NMJINHAPA U KOHYCA.

3.4.4 ®opmyJibl 00beMa IAPa U MJIOMAAU cephl.

IIpakTnueckoe 3ansaTue Ne 55. Briuucienue miomaaeii 1 00beMOoB.

3.4.5 Tlonodue Tesi. OTHOLIEHHE MJIOLIA/IeH MOBEPXHOCTEH U 00bEeMOB MOI0OHBIX Tel.

TEMA 3.5. KOOPAUHATBI U BEKTOPBI

3.5.1 IlpsiMoyro/bHas (1€KapToOBa) CHCTeMa KOOPAUHAT B mpocTpancTBe. Popmyra pac-
CTOSIHMSI MEXAY ABYMS TOUKaMH. Y paBHEHUsI c(hephl, IUIOCKOCTH U MPSIMOH.

3.5.2 BekTopbl. Moaynb BekTopa. PaBeHcTBO BeKTOpoB. Clio’keHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4nciio. Pa3noskeHne BeKTopa 1Mo HalpaBJICHUSIM. YTOII MEXIY ABYMS BEKTOPAMHU.

3.5.3 IIpoekuusi BekTopa Ha och. KoopannaTsl BekTopa. CkajsipHoe Npou3BeieHue BeK-
TOPOB.

3.5.4 YpaBHeHHe OKPYKHOCTH, cepbl, II0CKOCTH. PaccTosiHne MeKIy TOUKAMMU.

3.5.5 BekTOopHOE ypaBHeHHE NPSIMON U MJI0CKOCTH.

IIpakTunyeckoe 3ansatue Ne 56. BekTopbl. YpaBHEHHE OKPY>KHOCTH, c(hepbl, MIOCKOCTH.
Paccrosiane mexay Toukamu. JleicTBHS € BEKTOPaMM, 3alaHHBIMHU KOOpAMHAaTaMu. Craysip-
HO€ INPOU3BEJICHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSMOM U INIOCKOCTU. Mcnonb3oBaHue
BEKTOPOB IPH JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHUH.



3.5.6 Ucnosb30BaHHe KOOPAMHAT M BEKTOPOB NPH PellieHUH MATEMATHYECKUX U MPH-

KJIAQHBIX 32/1a4.

Koncyabranuu
no y4yeoHoi aucuuniune OY .04 Marematuka, 6 4acon

Ne Ne Henesn HaumMeHoBaHHe TEMBbI Kou-
KOHC- no no BO

oMM | maany | pakry 4acoB
1. Pemenwue 3anay mo anredpe 2
2. Pemrenue 3ama4 1o HayajgaM MaTeMaTUYECKOrO aHaIn3a 2
3. Pemienue 3aa4 mo reoMeTpun 2
Hroro 6

I[JI?I BHCAY AUTOPHBIX 3aHATHI CTYACHTaM Hapsaay € pCIICHUEM 3a1a4 U BBIITOJHCHUEM IIpPaK-

THYCCKUX SaﬂaHHﬁ MOXHO INPCAJIOKHUTL TEMbI HUCCIICIOBATCIILCKUX U pe(bepaTHBHHX pa60T, B KO-
TOPBIX BMCCTO cepnﬁ OTACIBbHBIX MCJIKHUX 3aJa4 U ynpan(HeHHﬁ npeajararoTcs CrOXKCTHBIC 3aJlaHUAA,
Tpe6YIOH_[I/Ie ﬂHHTGHBHOﬁ pa6OTBI B paMKax O,I[HOI>'I MaTeMaTHYECKOU CUTyallnu. OTH TEMBI MOTr'yT
OBITH KaK HHIAWBUAYAJbHBIMHA 3aJaHUAMU, TaK W I'PYIIIOBBIMU [JIA COBMECTHOI'O BBLIIIOJIHCHUS HC-
CJIICAOBAaHU.

MNPUMEPHBIE TEMbI PE®@EPATOB (JIOKJIA/10B),

NHAUBUAYAJIBHBIX [TIPOEKTOB
HenpepsbiBHble qpo6H.
[TprMeHeHHe CIOXKHBIX IPOLIEHTOB B 3KOHOMUYECKHX pacyeTax.
[TapannenbHOE NPOEKTUPOBAHUE.
Cpennue 3HaYeHHS U UX IPUMEHEHHE B CTaTHCTHKE.
BekropHoe 3aaHne psSMBIX U TNIOCKOCTEH B TIPOCTPAHCTBE.
CrnoxeHne rapMOHMUYECKUX KoJeOaHUH.
['paduueckoe pernieHue ypaBHEHHH U HEPABEHCTB.
[TpaBuibHBIE U MTOTYTPABUIIbHBIE MHOTOTPAaHHHKH.
Konnueckue cedeHus 1 MX MPUMEHEHUE B TEXHHKE.
0.  TIlonsartue nuddepenunana u ero NPUIOKEHUSL.
11.  Cxembl NOBTOPHBIX HcTbITaHUHM bepHyu.
12. HccnenoBaHue ypaBHEHUN M HEPABEHCTB C MAPAMETPOM.

BoOoo~Nooa~wONE




2. CTPYKTYPA U COAEPKAHUE YYEFHOU JAUCIUILIVHBI

2.1. O6beM yueOHOM JUCHUIIMHBI M BUABI y4e0HOH padoThI

B Tabnune ykasan oObEM BpeMEHH, 3allJIAaHUPOBAHHBIM Ha pealu3allii0 BCEX BHJIOB

y4eOHOI paboThI:

Bupa yueoHoii padoTbi

Oobvem uacoe

MaxkcumaJjibHasi ydeOHasi HAarpy3Ka (Bcero) 246
B TOM 4HCJIie B (popMe MPaKTUIECKOI MOATOTOBKU 30
Oos3aTesqibHAs1 ayAUTOPHAs1 ydeOHasi Harpy3ka (Bcero) 234
B TOM YHCJIE:

JIEKIIAHU 122

[PAKTUYECKHUE 3aHATHUS 112
KOHCYJIbTAUMU 6
IIpomesxcymounan ammecmayusi 6 popme  IK3aMeHa 6

2.2. TemaTH4eCcKHUii MJ1aH 00111€00pPa30BaTEIbHO YUeOHOI TUCHUILINHBI

OV /.03 MaremaTuka

KoanyecTBo ay1MTOPHBIX YacoB
Makec. B T.4. B
Ne HaunmeHoBaHme pa3- yueo. (bopme IpakTiy.
HArpy3ka npaktu- | Teoperud. | (cemuHap-
TeMbI /1eJI0B ¥ TeM Bcero .
CTya-Ta YecKou o0y4eHune | ckme)3aHA-
(uac) MOJAr0TOB- THA
K1
Benenue 2 2 2 -
Pazgenl. Anredpa 124 124 10 60 64
11 PazBute moHsTHS O 10 10 5 4
qrcIe
12 KopHu, crenenu u no- 28 28 10 18
rapupmbl
13 OCHOBBI ~ TPUTOHOMET- 30 30 16 14
pun
14 @DyHKIMHN, UX CBOMCTBA 18 18 10 8 10
U TpauKu
15 YpaBHEHHSI U HEPABEH- 14 14 8 6
CTBa
Kom6unaropuka, cra-
1.6 TUCTHKA U TEOpHs Be- 24 24 12 12
pOSITHOCTEMN
Pasznen 2. Hayana ma-
TEeMATHYeCKOIr0 aHa- 42 42 10 16 26
JIiM3a
2.1 [TocnemoBarenbHOCTH 10 10 4 6
2o | llpomsommai m - ee| 5, 20 10 10 10
NIpUMEHEHHE
23 [lepBoobOpaznas u wuH- 12 12 9 10
Terpai




Pa3nen 3. 'eomerpust 64 64 10 42 22
31 [Ipsimbie 1 TITOCKOCTH B 20 20 8 12
IIPOCTPAHCTBE
3.2 MHororpaHHUKH 12 12 8 4
33 Tenra ¥ NOBEPXHOCTH 6 6 4 2
BpaIeHus
34 N3mepennss B reomer- 12 12 10 10 2
pun
35 Koopaunatel u BekTo- 14 14 12 9
pBI
JuddepeHnmpoBaHHbII 9 5 5
3a4yer
Koncynpranuun 6
DK3aMeH 6
Hroro 246 234 30 122 112




2.3. XapaKTepuCTHKA OCHOBHBIX BH/10B Y4eOHOIi /1eSITeJIbHOCTH CTYyA€HTOB

n/n

Copnepxxanue 00yueHHs

XapakTepuCTHKA OCHOBHBIX BU/I0B Y4€OHOI JesiTe IbHOCTH
CTYJ€HTOB (HA YPOBHE Y4eOHBbIX /Il CTBHI)

BBenenue

O3HaKkOMJICHHE C POJIbI0 MATEMAaTUKU B HayKe, TEXHHUKE, SKOHO-
MHKe, WH()OPMAIMOHHBIX TEXHOJOTUSAX U TPAKTUYECKOW mes-
TenbHOCTH. O3HAKOMIICHHE € LENISIMU U 33JjauaMH U3yYeHHS Ma-
TEMaTUKU IIpU ocBoeHuu crennanbHocreit CI10

AJITEBPA

PazButne
quciie

IIOHATUA (o)

Brimonnenune apudMeTuueckux OEHCTBUN HaJl YMCIaMH, cOoue-
Tasl yCTHBIE U MICbMEHHBIEC IPUEMBI.

Haxoxaenne npuOIMKEHHBIX 3HAYEHUI BETMYMH U TOTPEIIHO-
cTel BBIYMCIICHHH (a0COJIFOTHOW M OTHOCHUTEIBHOM); CpaBHECHHUE
YUCJIOBBIX BBIPAKEHUMN.

Haxoxaenue ommOoK B MpeoOpa3oBaHUAX U BBIYUCICHHUIX (OT-
HOCHUTCSI KO BCEM ITYHKTaM IPOrPaMMBI).

Kophu, crenenu, nora-
pudMbI

O3HaKOMJICHHE C TIOHATHEM KOpPHSA N-U CTENEHH, CBOMCTBAMHU
PaauKaIoOB U IIPABUIIAMHU CPAaBHEHUS KOPHEH.

DopMyJIMPOBAHUE ONIPENEIICHUS KOPHSA U CBOMCTB KOpHEU. BrI-
YUCJICHUE U CPABHEHHUE KOPHEH, BBINOJHEHUE NPUKHUIKU 3Haye-
Hus KopHs. [IpeoOpa3oBanue 4MCIOBBIX U OyKBEHHBIX BBIpaXKe-
HUH, COIepKAIINX PaJAUKAIIBL.

Brinonnenue pacueroB 1o ¢popmyiamM, CoAepKallluM paJuKabl,
OCYILECTBIISISE HEOOXOIUMBIE TTOACTAHOBKH U TIPE0Opa3OBaHMUSL.
OnpeneneHre paBHOCUIBHOCTH BBIPDAKEHUN € paaukanamu. Pe-
LICHUE UPPALMOHAIBHBIX YPABHEHUM.

O3HaKOMJICHHE C IOHSTUEM CTEIEHU C JEHCTBUTEJIBHBIM IIOKa-
3aTeseM.

HaxosxneHue 3HaYeHUH CTENEHH, MCIOJIb3ysl IpU HEe0O0X0AUMO-
CTH MHCTPYMEHTAJIBHBIE CPEJICTBA.

3anuceiBaHUE KOPHS N-i CTENEHU B BHUJE CTENEHU C APOOHBIM
MoKa3zaTeJieM U Ha00OopOoT.

®opMynMpOBaHHUE CBOWCTB CTENEHEH. BrluncieHue creneHen ¢
palMOHAIBHBIM IIOKA3aTEIEM, BBIITOJTHEHUE NIPUKHUIKY 3HAYCHUS
CTEIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBaHre YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEp-
JKalUX CTEIICHU, IPUMEHss CBOMCTBA. PellleHne rnoka3areabHbIX
YPaBHEHH.

O3HakOMJIEHHE C NPUMEHEHHEM KOpPHEH M CTENEHEH IpH BbI-
YUCJIIEHUU CPEIHUX, JIECJICHUU OTPE3Ka B «30JIOTOM CEUYECHUW».
PeleHre nMpukiagHbIX 3a/1a4 Ha CJII0KHBIE IIPOLICHTHI.

[TpeoOpa3oBanue anreo-
panyecKuX BhIpaKEHUI

Brinonnenue npeoOpa3oBaHHil BhIpakeHUM, MpuMeHeHne (op-
MyJ, CBSI3aHHBIX CO CBOICTBaMHM cTeneHed M JorapugpMmos.
Ornpenenenne 00JIaCTH TOMYCTHUMBIX 3HAYCHHWH Jorapudmmye-
CKOT0 BeIpaskeHUs. Perienue norapuMuuecKux ypaBHEHHUH

OCHOBBI TPUTTOHOMETPUHN

OCHOBHBIE TTIOHATUSA

N3yueHne paaniaHHOrO METOJa W3MEPEHMS YTIJIOB BPAILCHHS U
UX CBSI3U C TpalycHOM Mepoii. M300paxkeHne yrioB BpalleHus
Ha OKPYKHOCTH, COOTHECEHHE BEIMYMHBI yIJla C €ro pacroio-
skeHueM. GopmyMpoBaHUEe ONPENCIICHUI TPUTOHOMETPUYECKUX
GbyHKIUI IS YyIJIOB MMOBOPOTa U OCTPBIX YIJIOB MPSMOYTOJIBHO-
I'0 TPEYroJbHUKA U 00BSICHEHUE UX B3aUMOCBSI3U

OCHOBHEIC TPUTOHOMCT-
PHUYCCKUE TOKACCTBA

[IpruMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIAECTB JUIS
BBIYHCIICHHS] 3HAYCHUH TPUTOHOMETPUUECKUX (DYHKIMI MO Of-




HOU U3 HUX

[IpeoOpa3oBanust  mpo-
CTEUIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUN

N3yueHne OCHOBHBIX (POPMYJT TPUTOHOMETPHH: (POPMYJIIBI CIIO-
KEHUs, YIBOEHUS, NPeoOpa3oBaHUs CYMMBbI TPUTOHOMETpUYE-
CKUX (YHKIMH B TPOM3BEACHUE W TPOU3BEICHHUS B CYMMYy U
IIPUMEHEHHE NIPU BBIYUCICHUY 3HAYECHHSI TPUTOHOMETPUYECKOTO
BBIPAKECHMS U YIIPOLLECHHUS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMM CHUMMETPHHM TOYEK Ha €IMHUY-
HOW OKPY)XKHOCTH U NMPHMEHEHHE WX JJIs BhIBOAa (popmyi mpwu-
BEJICHUS

IIpocreiiiune  TPUTOHO-
METPUYECKUE YpPAaBHEHUS
Y HEPaBEHCTBA

Pemenne mo ¢opmynaMm u TPUTOHOMETPUYECKOMY KPYTy TIPO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHMII.

[TpumeneHne 0OOIMUX METOJOB PEIICHUs ypaBHEHUU (TipuBene-
HUE€ K JIMHEHHOMY, KBaJpPAaTHOMY, METOJ pPa3j0KE€HUs HA MHO-
JKUTEJHU, 3aMEHbI IEPEMEHHON) MPU PEIICHUH TPUTOHOMETpHUYE-
CKMX YpaBHEHMI. YMEHHE OTMEeYaThb Ha KpPYyre peueHus Mmpo-
CTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHIe€HC Yucia

O3HakoOMJIEHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPUUYECKHX
(GYHKLIMHA.

W3yuenue onpeneneHuil apkCUHyca, apKKOCHHYCa, apKTaHT€Hca
qucna, (HOpMyIHpOBaHHE UX, H300paK€HHWE Ha EIUHUYHOU
OKPY>KHOCTH, IPUMEHEHHE IIPU PELICHUU YPaBHEHUI

®YHKIUU, UX CBOUCTBA U TPA®GUKHU

10.

Iloussitne o
byHK-

DyHKIUH.
HETPEPBIBHOCTH
1N

O3HaKkoOMJICHHE C TOHSITHEM IMEPEeMEHHOH, MPUMEpaMU 3aBHCH-
MOCTEHN MEXIy IEPEMEHHBIMHU.

O3HakoMJIeHHE C MOHATHEM rpaduka, OmpeaecsieHue MpUHaL-
JISKHOCTH TOYKH Tpaduky pyHkiuu. Onpenenenue no Gopmyie
mpocTeiiiiel 3aBUCUMOCTH, BHJa ee rpaduka. BeipaxkeHue mo
dbopmyIie 0JTHON IEpEeMEHHOM uepe3 apyrue.

O3HakomiieHHE ¢ ompejaereHreM (yHKIHMH, (HOpMYIHUpOBaHUE
ero. Haxoxxnenue obnactu ompeneneHus U 00J1acTH 3HAYCHHM
byHKIMH

11.

CaoiicTBa byHKIMY.
I'paduueckas uHTEpIpE-
taius. [lpumepsl ¢yHK-
IIMOHAJIBHBIX 3aBUCHMO-
CTEl B pEaIbHBIX IPO-
1ieccax U SIBICHUSAX

O3HakoMJIeHHE ¢ MpUMepaMu (PYHKIMOHAIbHBIX 3aBUCHMOCTEH
B PEAJIBHBIX IPOLECCAX U3 CMEXHBIX JUCIUIUINH.
O3HaKoOMJIEHHE C J1I0Ka3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX
CBOWCTB JINHEHHON M KBajpaTUUHOW (YHKUMH, IPOBEJECHUE HC-
CJIEIOBaHUs JIMHEHHOW, KyCOUHO-IMHEWHOM, NpOOHO-INHENHOM
U KBajipaTMuHON (YyHKUMH, mocTpoeHue ux rpadukos. Iloctpo-
eHue u yreHue rpadukoB pynkuuid. Mccnenopanue pyHKIUU.
Cocrapnenue BU0B (GYHKIMNA MO JAHHOMY YCJIOBHUIO, pellIeHUEe
3aJa4 Ha DKCTPEMYM.

Brinonnenue npeobpasoBanuii rpaduka GyHKIMU

12.

OO6patHble GyHKIUT

Wzyuenue nonamus obpamuou gyukyuu, onpedeieHue 8uoa u
nocmpoerue epaghuxa oopammuol QyHKyuu, HaxoxcoeHue ee 0o-
nacmu  onpedeneHusi u obdracmu 3Hauenuti. IlpuMeHeHHe
CBOMCTB (yHKUUMH MpPH HCCIEAOBAHWU YPABHEHMH U pELICHUH
3ajjauy Ha SKcTpeMyM. O3HaKOMIJIEHHE C TOHSTHEM CIIOXKHOM
byHKIIMN

13.

CreneHHBIE, nokasa-
TeNbHBIE, JoTapupMuIe-
CKHE€ ¥ TPUTOHOMETpHUE-
ckue ¢(ynkuuu. OOpart-
HbIE  TPUTOHOMETpHYE-
CKUe (PYHKLIUU

Boruncnenne 3HaueHUN (QyHKIMA 1O 3HAYEHHUIO apryMeHTa.
OnpezneneHue MoyIoKEHUsI TOUKH Ha rpaduke 1mo ee KOOpauHa-
TaM U Ha00OpOT.

Hcnonb3oBaHue CBOWCTB (YHKUMH Ui CPaBHEHUS 3HAUYECHUH
CTerneHeu u jorapudmMos.

[Toctpoenue rpauKoB CTETIEHHBIX M JIOTapU(PMUUECKUX (YHK-
1ui. PerieHye nokasateabHbIX U JIOTapU(PMHUUECKUX YpPaBHEHUN




Y HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.
O3HaKOMJIEHUE C TIOHSITUEM HENPEPHIBHONW MEPUOIUYECKOM
¢byHkuMu, GOpMyIHpOBaHHE CBOMCTB CHHYCa M KOCHHYCA, IO-
CTpOEHHE UX TPapUKOB.

O3HakoOMJICHHE C TIOHSATHEM TapMOHHYECKUX KOJIeOaHUN U TMpH-
MepaMU rapMOHUYECKUX KOJICOaHUI Jisi OMMCAHUS MPOILIECCOB B
¢usuke u Apyrux obnactax 3HaHUA. O3HAKOMIICHHE C TOHATHEM
pa3pblBHON  mepuoauueckoit  QyHkuuu, GopMmynupoBaHue
CBOWCTB TaHT'€HCA M KOTAHI€HCA, TIOCTPOCHUE UX TPa(hUKOB.
[IpumeneHnue cBOMCTB (YHKIMH 1JII CpaBHEHHS 3HAYCHHH TpU-
TOHOMETPUYECKHX (YHKIMH, PpEIICHUS TPUTOHOMETPHUECKUX
YpaBHEHUI.

Ilocmpoenue  epaguxos 0bpamubix  MPUSOHOMEMPUUECKUX
@yHKYull u onpedenerue no epaghpuram uUx ceoLUcma.
Brimonnenue npeoOpa3oBaHus rpauKoB

HAYAJIA

MATEMATHYECKOI'O AHAJIM3A

14.

ITocnenoBaTenbHOCTH

O3HaKOMJICHHE C IOHATHEM YHCIOBOM IOCIEI0BATEIBHOCTH,
crioco0amH ee 3a/1aHusl, BBIYUCIICHUSIMU €€ YJICHOB.
O3Hnaxomnenue ¢ NOHAMUEM Npeoela noc1e008ameIbHOCHU.
O3HaKOMJICHHE C BBIYHCICHHEM CyMMBI OSCKOHEYHOTO YHCIIO-
BOI'O psiZia HAa NMpUMEpPE BBIUUCIEHHUS CyMMBbl O€CKOHEYHO YObI-
BAIOIIEY N€OMETPUYECKON IPOTPECCUMN.

Pemenue 3aau Ha npuMeHeHue GpopMyJibl CyMMbI OECKOHEYHO
yObIBaIOLIEH r€OMETPUUECKON IPOrPECCUH

15.

[IpousBonHas u ee mpu-
MEHEHUE

O3HaKOMJICHHE € IOHATHUEM IIPOU3BOIHOM.

W3yuenune u GopMyIMpoBaHHE €€ MEXaHUYECKOTO U T'€OMETpH-
YECKOr0 CMBICIIA, U3YYECHHUE aJTOPUTMAa BBIYUCICHUS IIPOU3BOL-
HOM Ha NpuMepe BBIYUCICHUS MIHOBEHHOH CKOPOCTH U YTJIOBO-
ro ko3¢ duiuenTa KacaTeabHO.

CocraBneHue ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenune mpaBui audQepeHMpoBaHus, TaOIUIbl POU3BO/-
HBIX 3JIEMEHTapHbIX (YHKIUH, IpUMeHeHue it auddepeHuu-
poBaHUs PYHKLUI, COCTABIEHUS YPAaBHEHUS KacaTelbHOI.
N3ydyeHue TeopeM O CBSI3M CBOMCTB (DYHKIMU U MPOU3BOAHOM,
(bopMyIHMpOBKa HX.

[IpoBeneHne ¢ MOMOIIbIO MPOU3BOAHON MCCIeI0BaHUs (YyHK-
UM, 33JJaHHOU (hopMyJITOH.

VYcraHoBiieHHE CBSI3U CBOMCTB (DYHKIIMM U TPOU3BOJHOM O UX
rpadukam.

IIpuMeHeHne MPOU3BOJHOM JIUIs PELICHHUS 3a7]a4 Ha HaXOK/ICHUE
HauOOJIBIIEr0, HAMMEHBIIIET0 3HAYCHUs M Ha HaXOXJEHHE 3KC-
TpeMyMa

16.

IlepBooOpazHast u UHTE-
rpai

O3HakoMJIEHHE C TIOHATHEM HMHTErpasa U nepBooOpasHoOu.
W3ydyenue mpaBuiia BBIUMCICHHS MEPBOOOPA3HON U TEOpPEMBI
Hprotona— Jleitbnuna.

Pemennie 3amay Ha CBSI3b MEPBOOOpPA3HON U €€ MPOM3BOAHOM,
BBIYHUCIICHHE NIEPBOOOPA3HOI I JTaHHOM (QYHKIIHH.

Pemenue 3ama4 Ha mpUMEHEHUE MHTErpaja JUisl BHIYMCICHUS
($U3MUECKUX BEIMYMH U IUIOMAAeH

YPABHEHUSA U HEPABEHCTBA

17.

YpaBHEHUST U CHCTEMBI
YpaBHEHHI

HepaBencrBa u cucremsl
HCPaBCHCTB C JABYMA IIC-

O3HakoMJIEHHE C MPOCTEHIIMMH CBEICHUSMH O KOPHAX ajireo-
pandeCKNUX YpaBHEHUMN, MOHIATHAMHU HCCIECOBAaHUS YPAaBHEHHUN 1
CHUCTEM ypaBHEHUM.

N3yueHne Teopun paBHOCWIBHOCTH YPAaBHEHHWI W €€ IpUMEHe-




pPEMEHHBIMU

Hus. [loBropeHue 3amucu pelieHus CTaHAAPTHBIX YpaBHEHUIA,
IPUEMOB TpPeoOpa30BaHUs ypaBHEHHMH Ul CBEACHUS K CTaH-
JApTHOMY YPaBHEHHUIO.

Pemenue panuoHanbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPABHEHUHN U CUCTEM.

Hcnonb30Banue CBOWCTB U rpaduKoOB (DYHKIMHA JUIS peHIeHUs
ypaBHeHMH. [I0BTOpeHHE OCHOBHBIX MPUEMOB PEIIECHUS] CUCTEM.
Pemenne ypaBHeHHH ¢ IPUMEHEHUEM BCEX MPUEMOB (pasiioxe-
HUS Ha MHOXMWTENM, BBEJECHUS HOBBIX HEHU3BECTHBIX, IOJICTA-
HOBKH, Tpa)u4ecKoro MeTo/1a).

Pemenue cucrem ypaBHEHHH C NPUMEHEHHEM DPA3JIUYHBIX CIIO-
co00B.

O3HakomJIeHHE C OOLIMMM BOIPOCAMM PELICHHUsS HEPaBEHCTB U
UCTIOJIb30BAaHUE CBOWCTB W TrpauKoB (DYHKIHMHA MPH PEUICHUU
HEpaBEHCTB.

Pemenne HepaBeHCTB W CHCTEM HEpPAaBEHCTB C MPUMEHEHHEM
pas3InYHbIX CIIOCOOOB.

[TpumeHeHne MaTEeMaTHYECKUX METOJIOB ISl PELICHHS COMepIKa-
TEJIbHBIX 3371a4 U3 PAa3JIUYHBIX 00JIacTel HayKH U MpakTUKH. MH-
TEPIPETUPOBAHUE PE3YJIBTATOB C YYETOM pPEAIbHBIX OrpaHHye-
HUH

3JEMEHTbI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEN U CTATUCTUKHA

18.

OCHOBHEBIE
KOMOHWHATOPUKHU

IIOHATHA

N3yuenue npaBuia KOMOMHATOPUKYU U IPUMEHEHUE TIPU pellie-
HUU KOMOMHATOPHBIX 3aj1au.

Pemenne KoMOMHATOPHBIX 3a7ja4 METOJIOM Itepedopa U 1o mpa-
BUJIy YMHOKEHHUSI.

O3HakoMJIEHHE C OHATUAMU KOMOMHATOPUKU: Pa3MELICHUAMU,
COYETaHUSIMH, TIEPECTAHOBKaMU U (HOpMYJIaMH ISl UX BBIYHUCIIE-
Hus. OObsCHEHME M MpUMeHeHHe (GopMy Ui BBIYMCICHUS
pa3MeIIeHNi, IepecTaHOBOK U COUYETaHUM MPU PELIEHUH 3a1a4.
O3nakomienue ¢ OuHomoMm HeroToHa u Tpeyronsaukom [lacka-
ns. PelieHue npakTUYecKuX 3a/1a4 C UCIOJIb30BAHUEM IMOHSTUMN
Y TIPaBUJI KOMOMHATOPUKU

19.

DNeMEeHTHhI TEOPUU BEPO-
SITHOCTEN

N3ydeHune Ki1acCUYeCcKOro ONpeNesIeHUs] BEPOSITHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEMN.

PaccmoTpenue npuMepoB BBIUMCIIEHUS BEPOSATHOCTEN. Perienue
3a/1a4y Ha BBIUMCIIEHUE BEPOSITHOCTEH COOBITHIA

20.

[IpencraBnenue mTaHHBIX
(Tabnuipl, AUarpamMmel,

rpadukm)

O3HaKOMJIEHHE C MTPEICTaBICHUEM YUCIIOBBIX JAHHBIX U UX Xa-
PaKTEPUCTUKAMH.

Pemenne mpakTuueckux 3agad Ha oOpabOOTKYy 4YMCIIOBBIX JaH-
HBIX, BBIYMCIICHUE UX XAPAKTEPUCTUK

I'EOMETPUA

21.

[IpsiMblE M TITOCKOCTH B
IIPOCTPAHCTBE

@opMynHMpoOBKa W IMPUBEJACHUE JT0KA3aTEIbCTB NPU3HAKOB B3a-
MMHOI'O pacIoJIOKEHUS MPSAMBIX U INIOCKOCTEN. Pacno3HaBanue
Ha 4epTekax M MOJEISAX Pa3IMYHBIX CIy4aeB B3aMMHOI'O pacrio-
JIO)KEHMS MPSAMBIX U IIJIOCKOCTEM, apryMEHTUPOBaHUE CBOUX
CYKJIEHUM.

@opMyNnMpOBaHUE ONPEIEICHUN, IPU3HAKOB U CBOWCTB Iapai-
JIENBbHBIX U NEPIEHANKYJIAPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIH-
HEUHBIX YIJIOB.

BrlnonHeHNEe MOCTPOEHUs YTIJIOB MEXAY HPSIMBIMH, HPSIMOU U
IJIOCKOCTBI0, MEXAY IUIOCKOCTSAMU II0 ONMCAHUIO M PacIO3Ha-
BAHME UX HA MOJIEIISX.

IIpuMeHeHHe NPU3HAKOB U CBOMCTB PACIIOJIOKEHUS NPAMBIX U




IUIOCKOCTEH MPH PELIEHUH 3aa4.

N300pakeHre Ha pUCYHKaX M KOHCTPYHPOBAaHHE Ha MOJEINAX
NEPIEHIUKYIJISIPOB Y HAKJIOHHBIX K IJIOCKOCTH, MPSAMBIX, Mapai-
JICJIBHBIX IJIOCKOCTEH, YIJIOB MEXAY IPSIMOW M IUIOCKOCTBIO U
000CHOBaHHE NIOCTPOEHHUS.

Pemenne 3amad Ha BBIYUCICHHE T'€OMETPUYECKHUX BEIIMYMH.
OnucelBaHME PACCTOSIHUS OT TOYKHU JI0 IJIOCKOCTH, OT NPSMOM
JI0 IUIOCKOCTH, MEXY IJIOCKOCTSMH, MEXAY CKPEIUBAIOIUMU-
Csl IPSAMBIMHU, MEX]y MPOU3BOJILHBIMU (PUTypaMH B MPOCTpaH-
CTBE.

®opMyIUpPOBAaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PaccTO-
SHUAX (TEOPEM CYIIECTBOBAHUS, CBOMCTBA).

N300pakeHre Ha YepTexax U MOJAEISIX PacCTOSIHUS M 00OCHO-
BaHUE CBOMX CYxAcHMU. OnpeneneHne U BEIYUCICHUE PACCTOs-
HUil B mpoctpancTBe. [IpuMenenne GopMyn U TeopeMm IUIaHH-
METPHH JUI PEIICHUS 3aau.

O3HaKOMJICHHE C MOHSATHEM MAPAJIEIBHOIO IPOEKTUPOBAHUS U
€ro cBoMcTBaMU. Popmyauposarue meopemvl 0 niowaou Opmo-
2OHANILHOU NPOEKYUU MHO20)20IbHUKA.

[Tpumenenue Teopuu uisi 00OCHOBAHUS NMOCTPOCHUN U BBIYMC-
JICHUH.

ApryMeHTUpOBaHUE CBOMX CYXKJIEHHI O B3aMMHOM pacIioyoxke-
HUM [IPOCTPAHCTBEHHBIX (PUTYp

22.

MHororpaHHuKu

Onucanue ¥ XapakTepUCTUKA PA3IUYHbIX BHI0B MHOTOTPaHHU-
KOB, TIEPEYHCIIEHUE UX AJIEMEHTOB U CBOMCTB.

N300paxeHre MHOIOIPAaHHUKOB U BBIIIOJIHEHUE MIOCTPOEHUS Ha
M300paXEHUSIX U MOJIEIISIX MHOTOTPAaHHHUKOB.

Bbruncnenue JNMHEWHBIX 3J€MEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(UTYpalusiX, apryMEHTUPOBAHUE CBOMX CYKJICHHH.
XapakTepucTuka U HU300paKeHUE CEUYEeHUs, Pa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIICHHE TUIOMIA/IEH TTIOBEPXHOCTEM.

[Toctpoenue npocTedmux cedeHuil KyOa, MPU3Mbl, TUPAMHUIBL.
[TpumMeHeHue GpakToB U CBECHUN U3 TUIAHUMETPHH.
O3HakoMJIEHHE C BUJIaMU CUMMETPUI B MPOCTPAHCTBE, PopMy-
JMPOBAHUE OIPEAEICHUN U CBOWCTB. XapaKTEpPUCTHUKA CUMMET-
pHUH TEJ BpAllEeHUs] 1 MHOTOI'PaHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPHHM NIPU PELICHUH 3a]1a4.
Hcnonbs3oBanne mpuoOpPETEHHBIX 3HAHHWM JIJIST MCCIIEOBAHUS U
MOJIEJIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHUE pU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

23.

Tenra w nOBEpXHOCTH
BpalleHUs

O3HakoMJIeHHE C BUJAMH TeJ BpalleHus, GopMynrpoBaHUe UX
ONPENEIIEHUN U CBOMCTB.

®opMyIHMpOBaHUE TEOPEM O CEUYEHHWHU Ilapa IJIOCKOCThIO U
IUIOCKOCTH, KacaTeJIbHOU K cdepe.

XapakTepucTuka U U300pa’keHue TeJ BpalleHUs, UX Pa3BEPTKH,
CEUeHUsl.

Pemenne 3amay Ha NMOCTpPOEHHE CEUYEHHH, BBIYMCICHHE JJINH,
paccTosiHuM, yrioB, Iutomaned. IlpoBeaeHue nokazareiabHBIX
paccyXJIeHUN pH peIIeHnH 3ajau.

IIpuMeHeHnEe CBOMCTB CUMMETPHM NIPU PELICHUH 3a]la4 Ha Tela
BpallleHusl, KOMOMHALINIO Tel.

N300paskeHre OCHOBHBIX KPYTJBIX T€J W BBITOJHEHHE PUCYHKA
110 YCIIOBHIO 334U




24.

N3mepenus B reoMeTpun

O3HaKOMJICHHE C TOHIATUIMU IIJIOIAIA U 00beMa, aKCHOMaMHU U
CBOMCTBaMHU.

Pemenve 3amauy Ha BBIYMCIICHHE TUIOMIANEH IUIOCKUX (GHTyp C
MPUMEHEHUEM COOTBETCTBYIOIIMX (OpMYI U (HaKTOB U3 IUIAHH-
MeTpuu. M3yueHrne TeopemM O BBIYMCICHHMH OOBEMOB ITPOCTpaH-
CTBEHHBIX TEJ, PEIICHUE 3a/1a4 HA MPUMEHEHHE (OPMYJI BBIUHUC-
neHus o0beMoB. M3yuenue GpopmMyst i1 BBIYUCICHUS TUIOIIAICH
MMOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJI BPALLICHHUS.
O3HaKOMJIEHHE C METOJOM BBIYMCIICHUS IJIONIAN MOBEPXHOCTU
cdepsl. Pemenue 3agad Ha BBIYHCICHUE TUIOIMIAJCH MOBEPXHO-
CTU MPOCTPAHCTBEHHBIX TEJ

25.

Koopaunats! 1 BEKTOpBI

O3HakoMJIEeHHE C TOHATHEM BeKTopa. M3ydeHue npexaproBoii
CHUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE 10 3alaHHBIM
KOOPJMHATAM TOYEK U IUIOCKOCTEH, HAXO0KIECHHE KOOPAUHAT TO-
YeK.

Haxosxaenue ypaBHEHUI OKPYKHOCTH, Cepsl, MIOCKOCTH. BbI-
YHCJIEHUE PACCTOSHUN MEXy TOUKAMHU.

N3yueHne CBOMCTB BEKTOPHBIX BEIMYMH, IIPABUJ Pa3JIOKCHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABWJI HAXOXKIACHHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, MPABUI JEUCTBUN C BEKTO-
pami, 3alaHHBIMH KOOpJUHATAMH.

IIpuMeHeHne Teopuu NpU PELICHUH 3a/1a4 Ha IEUCTBUS C BEKTO-
pamu. M3yuenue CKalsIpHOrO IIPOU3BENEHUS BEKTOPOB, BEKTOP-
HOT'O YpaBHEHHUsI NpPSAMOM U TMUIOCKOCTH. [IpuMmeHeHue teopun
IIPU PEIICHUU 3a7ad Ha JIEHUCTBUSA C BEKTOPAaMHU, KOOPAUHATHBIN
METO/1, IPUMEHEHNE BEKTOPOB ISl BBIYUCIICHUS BEJIMYUH YIJIOB
1 paccrosiHui. O3HaKOMIJIEHHE € JOKa3aTelNbCTBAMH TEOPEM CTE-
PEOMETPHUH O B3aMMHOM PACIIOIOKEHHUH NMPSAMBIX U IUIOCKOCTEH
C MCIIOJIb30BAaHUEM BEKTOPOB




3. YYEBHO-METOIMYECKOE " MATEPHAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE IMTPOT'PAMMBbI YYEBHOU IMCHUIIJIMHBI

3.1 OcBoenue mporpammbl y4eOHOW AUCIUIUIMHBI «MaTtemaThuka» NperycMaTpUBaeT
HaM4Yue y4eOHOTO KaOMHeTa, B KOTOPOM MUMEETCSl BO3MOKHOCTH IMPOBOIUTH YUCOHBIC 3aHATHS.

Oo6opynoBanue KaOMHeTa MATEMATHKH, MATEMATHYECKUX TUCIHMIUIMH, CTATUCTUKHA M
METOMKH MAaTEeMATHYeCKOr0 PA3BUTHS:

- pabouee MEeCTO Mperno/iaBaTes;

- paboune MecTa 00yJaroIuXcs;

- y4eOHO-MEeTOInYEeCcKast TUTEPaTypa;

- y4eOHBIE TUIaKaThI 110 pa3jeiiaM MaTeMaTUKH;

- nopTpeTsl MaTeMaTHKOB (18 mit.);

- JIEMOHCTPAIIMOHHBIA HAOOP Fr€OMETPUUECKHUX TEIT;

- KOMIUJIEKT YEePTEKHBIX HHCTPYMEHTOB;

- KOMITBIOTEP C MYJIbTUMEAHNA IIPOCKTOPOM.
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