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1. MOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o6mieoOpa3zoBaTenbHOM y4eOHON NUCUUIIIUHBI «MaTemaTuka»
npeaHa3HaYeHa ISl U3yUeHUs MAaTEMAaTHKU B MPO(eCcCHOHANBHBIX 00pa3oBaTelb-
HbIx opranuzanusax CIIO, peanusyromux 00pa3oBaTelibHYI0 TPOrpaMMy CPEIHETO
oOmrero o0pazoBaHus B Ipejiesax OCBOEHUS OCHOBHOM MpodeccuoHalbHON 00pa-
3oBarenbHOM nporpammbl CITO (OITOIT CITO) na 6a3e ocHOBHOrO 0011€T0 00pa-
30BaHMsI MPU MTOJATOTOBKE CIEIMATUCTOB CPETHETO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOIero
oOpa3oBaHusI, MPEABIBISIEMBIX K CTPYKTYPE, COJEPKAHUIO U PE3yJIhbTaTaM OCBOE-
HUS y4eOHOM nucHUIUIMHBL «MaTtemartnka», B coorBeTcTBUM ¢ KoHienuuen mpe-
Mo/aBaHusl 00IIe00pa30BaTENbHBIX JUCHUILUIMH C Y4YE€TOM MNPOPECCHOHAIBHON
HaIIpaBJIEHHOCTH MPOrPaMM CPEIHEr0 NMPO(PEecCCHOHATBLHOTO 00pa30oBaHus, peau-
3yeMbIX Ha 0a3e OCHOBHOro oOuiero oOpa3zoBaHus, (pacmnopsikeHue MHHIpOCBe-
menus PO ot 30.04.2021 Ne P-98, ¢ yuetom TpeboBaHuil peaepanbHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIBHBIX CTAHIAPTOB IO TOTydaeMoil TpohecCHuu Ui CIielu-
aTBHOCTH cpeniHero npodeccuonanpHoro odpazopanus 44.02.02 IlpenonaBanue B
HavyalbHBIX Kiaccax, 44.02.04 CrennaibHOE JOIIKOJIRHOE 00pa3oBaHUE, MPUMEP-
HOW mporpaMMbl 00IIe00pa30BaTEIbHON YYEOHONW AUCIUIUIMHBI «MaTtemaThKa
(bPawmaxos M.H.) nis mpodeccHoHaNbHBIX 00pa30BaTeNbHBIX OpraHu3anuii (pe-
koMeHA0BaHO PT'AY «DPUPO», nmpotokois Ne 3 ot 21 urons 2015 r., perucrpanu-
OHHBIN HOMep penieH3uu — 377 ot 23 utonst 2015 r.) ¢ yueroM npuMEpHOl OCHOB-
HOI 00pa3oBaTeNbHON MPOTPAMMBI CPEAHETO 00IIero 0O0pa3oBaHus, 0OJ0OPEHHON
perieHreM (enepanbHOro yueOHO-METOJUYECKOTO O0OBbEIUHEHHS IO 00IIEMy 00-
pa3zoBanuto (rpotokost ot 28 uroHsA 2016 r. No 2/16-3) u yrouHeHui, 0100pEHHBIX
Hay4YHO-METOIUYECKUM coBeToM LlenTpa npodeccrnonaabHOro 00pa3oBaHus U CU-
ctem kBanupukanuit ®I'AY «OHUPO», npotokon Ne3 ot 25 mas 2017 r.

Copeprxanue nporpamMmbsl «MaremaTrkay HarpaBlIe€HO Ha JOCTUXKEHUE Clie-
NYIOUIUX Yenei:

. obecrnieyeHue cHOpMUPOBAHHOCTU MPEJCTABICHUN O COIUAIBHBIX, KYJb-
TYPHBIX U UCTOPUYECKUX (PAKTOpaxX CTAHOBJICHUSI MATEMAaTHKU;

. obecrnieueHue cHPOPMHUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHUYECKOTO M
MaTEeMaTU4YECKOTO MBITIICHNUS,

. o0ecriedyeHue cHOPMUPOBAHHOCTH YMEHUH TPUMEHATH MOJyYCHHBIC
3HAHWS TPU PENICHUH PA3INYHBIX 33]1a4;

. obecrnieueHue CHOPMHUPOBAHHOCTU TMPEJCTABICHUN O MaTeMaTUKE Kak
yacTh OOIIEYeTIOBEUECKON KyNIbTypbl, YHUBEPCATLHOM SI3bIKE HAayKH, MO3BOJISIO-
IITIM OIMCHIBATH U M3Yy4aTh PEAJIbHBIC TIPOIECCHI U SIBICHHSI.

B nporpaMmMy BKIIIOUEHO COZAEpKaHUE, HAIIPaBICHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETEHIINH, HEOOXOMUMBIX ISl KadecTBeHHOro ocBoeHus OITOII
CIIO na 6a3e ocHOBHOro 00IIero 00pa3oBaHMs C MOJYYEHUEM CPEIHEro OOIIEro
o0pa30BaHUsI U OCBOEHUS MPOTPAMMBbI IMOATOTOBKU CHEIUAIMCTOB CPEIHETO 3BEHA
(TITICC3).

1.1. O6mas xapakTepucTHKAa y4eOHO TUCHUILVINHBI «MaTeMaTuKa
Marematuka  sBigerca — (GyHIaMEHTalIbHOM  00IIe00pa3oBaTeIbHON



IUCIMIUIMHOW CO  CJIOKUBIIMMCS YCTOWYUBBIM COACPKAHHEM W OOIIMMH
TpeOOBAHUSIMU K MTOATOTOBKE 00yYarOUIuXCsl.

B npodeccuonanbHbix 00pa3oBaTENbHBIX OpraHU3aIUgX, PeaTU3yIONUX
o0pa3oBaTeNbHyI0 MpOrpamMMy CpeaHero ooOmero oOpa3oBaHUS B TIpeneax
ocoerusi OIIOIT CIIO nHa 6a3e OCHOBHOTO 0OIIET0 OOpa3OBaHUs, N3yUYCHHE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTHM B 3aBUCUMOCTH OT  MNpoQuis
poeCCHOHAIBHOTO 00pa30BaHUsI.

[Tpu ocBoenun mnpodeccuit CIIO u cnemnumanshocteir CIIO ectecTBeHHO-
Hay4yHOro npoduis npodeccuoHanbHOro oOpa3zoBanusd, cnenuanbHocte CIIO
TYMaHUTapHOTO Tpoduias mpodecCHOHATBHOTO 00pa3oBaHWs MaTeMaTHKa
n3yuaercsi Ha 6azoBoMm ypoBHe PI'OC COO; npu ocBoennn npodeccuit CIIO u
cnenuanbHocTed CIIO TeXHMYECKOro M COUMaIbHO-3KOHOMUYECKOTo mpoduiei
npodeccroHaIbHOro 00pa3oBaHMs MaTeMaTUKA U3ydaeTcs Oosiee yriryOJIeHHO, KaK
npodunbHas ydeOHas AUCIUIUIMHA, YYWTHIBAIOIIAsA CHEUU(UKY OCBaWBAEMbBIX
npodeccrii Win CrenraTbHOCTEH.

DTO BbIpaXaercss B  COJACpPKaHMM OOYYEHHs, KOJHMYECTBE YacoB,
BBIJIETISIEMBIX HA W3YYEHHE OTACIBHBIX TEM MpPOrpaMMbl, ITyOMHE MX OCBOCHMS
CTyJIEHTaMHt, 00beME U XapaKTepe MPAKTHUECKUX 3aHATHM, BUJAX BHEAYAUTOPHOU
CaMOCTOSITENIbHON pabOThI CTYIEHTOB.

OO1ue nenu u3yyeHus MaTeMaTHKU TPAIUIIMOHHO PEATU3yIOTCS B UETHIPEX
HaMpaBJICHUAX:

1) obmiee npeacTaBiaeHre 00 UACIX U METOAAX MAaTEMAaTUKU;

2) UHTEJUIEKTyaIbHOE Pa3BUTHUE;

3) oBnazeHre HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSAMHU U YMEHUSIMU;

4) BocIIMTaTEIbHOE BO3JICHCTBHE.

[Ipodunuzanuss ueneil mareMaTH4yeckKoro oOpa3oBaHUsl OTPAKaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3AIMU yUeOHOU MeATENBHOCTH oOydatomuxcs. [
TEXHUYECKOTO, COLMAIBbHO-3KOHOMUYECKOT0 Mpoduie MnpopecCuoHAIbHOTO
oOpa3zoBaHusi BBIOOp 1ieJied CMEIIAeTCs B MpParMaTHYECKOM HaIpaBJiICHUH,
NpelycMaTPUBAIONIEM YCHIEHHE U pacUIMpeHHe MPUKIATHOTO Xapakrepa
U3Y4YeHHUS] MaTeMaTHKU, MPEUMYIECTBEHHOW OpPUEHTAllMd Ha aJIrOpPUTMHYECKH
CTHJIb [O3HaBaTENIbHOM JeSITEIHHOCTH. Jst T'YMaHUTApHOTO u
€CTECTBEHHOHAYYHOTO mpoduieii MpodecCuoHalIbHOTO o0pa3oBaHus Oojee
XapaKTEepHBIM SIBIISIETCA YCUJICHHE OOIICKYJIbTYpHOM COCTaBISIONICH yueOHOU
OUCLUIUIMHBL C OpPUEHTalMeld Ha BH3yaJIbHO-OOpa3HbId M JIOTMYECKUH CTHIIU
y4eOHOM paboTHhL. N3yueHue MaTEMaTHKH Kak npoduIbHON
oOuieoOpa3oBaTeNbHONM  y4eOHOM JIMCUMIUIMHBL, YYMTHIBAIOIIEH crneuupuky
ocBauBaeMbix crtyaeHTamu Tnpodeccuii CIIO wunmu cnenuansHoctu  CIIO,
o0OecrieunBaeTcs:

* BEIOOPOM pa3NIMYHBIX MOJAXO/A0B K BBEJICHUIO OCHOBHBIX MTOHSTHIA;

* (hoopMHUpOBaHHEM CHCTEMBbl y4eOHBIX 3aJaHuil, OO0EeCIeYMBAOIINX
s (PeKTUBHOE OCYIIECTBICHNE BEIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

« o0oraieHueM CIEeKTpa CTujied ydeOHOM JeSITeNbHOCTH 3a CYET
COTJIaCOBaHUSI C BEAYIIMMHU JESITEIbHOCTHBIMU XapaKTEPUCTHKAMU BBIOpaAHHOM
npodeccun / CienuanTbHOCTH.



[IpodunbHas cocTaBistonias OTpakaercs B TpeOOBaHUSX K MOJATOTOBKE
00y4aroluxcs B YaCTH:

* o0miell CcUCTeMBbl 3HAHWH: COJlEep)KaTelbHbIE NPUMEPHI HCIIOJIb30BAHUS
MaTeMaTHUYECKUX UJIeH U METO/I0B B TPO(HECCHOHATIBHOM e TEIIbHOCTH;

* YMEHHUH: pa3inyhe B ypoBHE TpeOOBaHUIl K CIOXKHOCTU MPUMEHSEMBIX
aJITOPUTMOB;

* IPAaKTUYECKOTO HCMOJIb30BaHUS MNPUOOPETEHHBIX 3HAHMA W yMEHHI:
MHIUBUYAIBHOIO YYEOHOr0 OIbITa B MOCTPOCHHHM MAaTEMaTHYECKUX MOJEIIEH,
BBINIOJIHEHUH HUCCIIEA0BATEIbCKUX TPOEKTOB.

Takum oOpa3om, peanu3zanus CcoAepKaHUA Y4YeOHOW JAMCLMIUIUHBI
OPUEHTUPYET HA MPUOPUTETHYIO POJIb MPOLECCYANbHBIX XapaKTEPUCTUK yueOHOM
paboThI, 3aBUCAIIUX OT Mpoduiss MpodhecCUOHATLHOIO 00pa30BaHUs, MOJyYCHUS
OMbITA HCIOJb30BAHUS MATEMAaTUKU B COJEP)KATEIbHBIX M MIPO(ecCHOHATBLHO
3HaYUMBIX  CHUTyallUsIX 1O  CpPaBHEHHIO C  (OpMalIbHO-YPOBHEBBIMU
pe3yJIbTaTUBHBIMU XapaKTEPUCTUKAMU O0yUYEHUS.

Conepxxanue y4eOHOM JAHUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEP>KATEIbHBIMU JIMHUAMU O0Oy4EHUSI MaTEMaTHKE:

 anreOpanyeckasl JIMHMS, BKJIIOYAIOIIAs CHCTEMAaTH3allUI0 CBEICHUH O
YHcax; U3yuyeHUE HOBBIX M 0000IIeHHE paHee U3yUYEeHHBIX Oomnepanuil (BO3BEACHHE
B CTENEHb, M3BICUYCHHUE KOPHSA, JIOTapuMUPOBAHUE, CHUHYC, KOCHHYC, TaHIEHC,
KOTaHTeHC ¥ 0OpaTHBIE K HUM); H3yUYE€HUE HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUHN U
(GopMyJ; COBEpILIEHCTBOBAHME MPAKTUUYECKUX HABBIKOB M BBIYUCIUTEIBHOU
KyJbTYpbl, pacUIMPEHHE W COBEPIICHCTBOBAHHE aJreOpanyeckoro armnapara,
cOPMHPOBAHHOTO B OCHOBHOM IIIKOJIE, M €ro NIPUMEHEHUE K PEUICHUIO
MaTEeMaTUYECKUX U MPUKIIAJIHBIX 3a/1a4;

* TEOPETUKO-(DYHKLIMOHAJIbHAS JIMHUA, BKIIIOYAIOLIas CHUCTEMATU3ALUI0 U
paciiupeHye cBeeHUI 0 (QyHKIUAX, COBEPIICHCTBOBAHUE IpapUUECKUX YMEHUH;
3HaKOMCTBO C OCHOBHBIMHM HJEIMH M METOJAaMH MaTeMaTHYEeCKOro aHajiu3a B
o0beMe, TO3BOJISIOLIEM HCCIIENIOBaTh JJIEMEHTapHble (QYHKIMM M pelaTh
npocTeiire reoMeTpudeckue, GU3nyeckue u Jpyrue MpuKiaIHble 3a/1a4H;

* JINHUS YypaBHEHWH U HEPABEHCTB, OCHOBAaHHAs Ha IOCTPOCHUH U
HCCJIEI0BAHUHM MATEMATHUYECKUX MOJEINIEH, MEPECEKaroIasics C alredpanyeckon u
TEOPETUKO-QPYHKIIMOHAIbBHOM  JIMHMSIMM M BKJIIOYAIOLAs  pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHHUKHU aNreOpanyeckux MpeoOpa3oBaHUM i pelIeHUs
YpaBHEHUH, HEPABEHCTB U CHUCTEM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOUTH U
UCCJIEeI0BATh MPOCTEHINEe MAaTeMAaTUYECKUE MOJENH MPU PEIICHUU MPUKIATHBIX
3aJ1ay, 3a7]a4 U3 CMEXHbIX U CTICIIMAJIbHBIX TUCUHUILINH;

* TeOMETpUYECKasi JIMHUS, BKJIIOYAIOLIAs HAIJIAHbIE MPEJICTaBICHUS O
IPOCTPAHCTBEHHBIX (PUrypax M U3y4EHHUE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)XE€HHUS, Ppa3BUTHE CIOCOOOB T'€OMETPUUYECKUX
U3MEPEHHUI, KOOPAMHATHOTO W  BEKTOPHOIO  METOJAOB Uil  pEUICHUs
MaTeMaTHYECKUX U MPUKJIAJHbIX 33]1a4;

* CTOXAaCTHYECKas JIMHUSA, OCHOBaHHAas Ha pPa3BUTHH KOMOMHATOPHBIX
YMEHUH, NPEICTAaBICHUNA O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX
OKPY’KaIOILEro MUpa.



Paznensl (TeMbl), BKIIOYEHHBIE B COJICp)KAHUE YUEOHOU MUCIUIIIMHBI,
ABJISIFOTCSL OOUIMMU JJIs1 BcexX mpoduieit npodhecCuoHaIbHOr0 00pa3oBaHus U Mpu
BCeX oObemax ydyeOHOTO BpPEMEHHM HE3aBUCHUMO OT TOrO, SIBIETCA JU ydeOHas
TUcIUIUIMHA «MaremaTukay 0a30BOM WM Mpo(HIIHLHOM.

B mnpuMepHBIX TeMaTHYECKMX IUIaHAX MPOTPAMMbl Y4YeOHBIM MaTepual
MpeacTaBieH B (opMe  Yepeaylomerocss  pa3BepThIBAHUS  OCHOBHBIX
CONIEPKATENIbHBIX  JIMHUK  (areOpandeckor,  TEeOPEeTHKO-(PYHKIIMOHAIBHOMH,
YpaBHEHHII M HEPABEHCTB, T'€OMETPUUYECKOM, CTOXaCTUYECKOW), YTO MO3BOJSET
rMOKO MCIOJIb30BaTh MX PAaCIOJIOKEHHE U B3aUMOCBSI3b, COCTABIISTH pabouuit
KaJICHJApHBIA IUIaH, IMO-pa3HOMY 4epenys ydeOHble Tembl (TJIaBbl Y4eOHUKa),
YUHUTBIBASI MPOPUIL NPodhecCHOHATBHOTO 00pa3oBaHus, ceu(UKy OCBauBaeMOU
npodeccun CIIO wunu cnenuansHoctu CIIO, TinyOuHy uW3ydeHHMs Marepuana,
YPOBEHB MOATOTOBKHU CTYJCHTOB IO MPEJIMETY.

[Ipennaraempie B MOpPUMEPHBIX TEMATUYECKUX IUIAHAX pa3HbIE O0BEMBI
y4eOHOTO BpPEMEHU HAa W3Y4YEHHUE OJHOM W TOW KE TEMBl PEKOMEHIYEeTCS
WCIIOJB30BaTh U BBINOJIHEHUS Pa3JIUYHBIX YYEOHBIX 3amanuil. Tem cambIM
pasznuuus B TpeOOBAHUAX K pe3ysibTaTaM OOy4YEHUS MPOSIBIATCS B YPOBHE HABHIKOB
10 PEIICHUIO 3a7a4 U OIbITE CAMOCTOSATEILHON PaOOTHI.

N3yuenne o6meoOpazoBaTenbHol yueoHoM muctuminabl «OYJ[.04 Mare-
MaTHKa» 3aBEpIIAeTCs MOJBEJACHUEM HUTOroB B (opme auddepeHIIupoOBAHHOTO
3ayeta B npoiiecce ocBoeHuss OITOIT CIIO ¢ momydeHueM cpeaHero oouero oo-
pa3oBaHus 10 IPOrpaMMe MOArOTOBKH crielaincToB cpeanero 38eHa (I[I1CC3).

B paznene mporpammel «Copepkanue yuyeOHOW AUCIUIUIMHBDY KYPCHBOM
BBIICICH MaTepHall, KOTOPbIM MpPU H3YYCHHH MaTeMAaTHKU Kak 0a30BOH, Tak H
porIIbHON y4eOHOM NUCIIUILTMHBI, KOHTPOJIIO HE MOJICKHUT.

1.2. MecTo y4eOHOM NMCHUIJIMHBI B Y4e0OHOM IJIAHE

VYyebnas nucuumimHa «Marematukay SBISETCS YYEOHBIM MPEIMETOM
oOs3aTenbHONM TpenMeTHoM obnactu «Marematuka u uHbopmatukay OI'OC
COO.

VYuebHas aucruinimHa «MaremaTukay u3ydaercs B 00Ieo0pa3oBaTeIbHOM
nukiie yueoHoro miana [IIICC3 CIIO na 6a3ze ocHOBHOTO 00111ero o0pa3oBaHus ¢
MOJTyYE€HUEM CpEeIHEro o01ero oopasoBanus, BXOJUT B COCTaB 001IuX o0I1eoopa-
30BaTENbHBIX YUEOHBIX TUCIUIUINH, (POPMHUPYEMBIX M3 00S3aTEIbHBIX MPEIMET-
Hbix obnacteit ®I'OC cpennero obmiero oopazoanus, s npodeccuit CI1O unu
cnenuanbHocTet CIIO cootBeTcTBYyMOMIET0 npoduis npodecCHoHAIBLHOTO 00pa-
30BaHUA.

1.3. Pe3yJibTaThl OCBOCHUSA Y4EOHOM AMCUMIINHBI
OcBoenue conepkanus yaeOHOW TUCIUTITUHBI « MaTeMaTrukay obecrnednBa-
€T IOCTUKEHHUE CTYJEHTAMU CIEAYIOLUX Pe3)abmanmos:
o JUYHOCHHBIX:

OYJ.04 | Maremaruka | JIP-1- 12, JIP-COII-3




JIn4yHOCTHBIE pPe3yJIbTAThI
peau3anuu NporpaMmmbl
BOCIIMTAHMS (OeCKpUnmopul)

Kox auaHOCTHBIX
pe3yJbTaToOB peaiu-
3al[UM POTrPaMMBbI
BOCIIUTAHHUSA

OCO3HaIOHlI/Iﬁ ce0bs I'paXXAaHWUHOM U 3allITUTHUKOM BEJIMKOM CTpaHbI.

JIP 1

[IposiBnsrOIMi aKTUBHYIO TPaXKIAHCKYIO MO3HIMIO, JEMOHCTPUPYIOLIUI
[IPUBEPKEHHOCTh IIPUHIUIIAM YECTHOCTH, IOPSALOYHOCTH, OTKPBITOCTH,
SKOHOMHWYECKH AKTUBHBIM M yYAaCTBYIOIIMH B CTYACHYECKOM U TEPPUTO-
pHAJIBLHOM CaMOYIIPAaBJIEHHM, B TOM 4YHCJE Ha YCJIOBUAX J0OPOBOJIbYE-
CTBA, MPOAYKTUBHO B3aUMOJICUCTBYIOIINI U yYACTBYIOIIUMI B 1€ATEIBHO-
CTH OOLIECTBEHHBIX OpraHU3aLIUH.

JIP 2

Coburomaroniuii HOPMBI TIPABOTIOPSAKA, CIASAYIOIINN HeanaM TpakKaaH-
CKOro oOriecTBa, obecredeHus 0e30MacHOCTH, NPaB M CBOOOJ Ipa)IaH
Poccuu. JlosnbHBIN K yCcTaHOBKAaM M IPOSIBJICHUSIM Ipe/ICTaBUTENEl cyo-
KyJIbTYp, OTIMYAIOIUN UX OT TPYII C JECTPYKTUBHBIM U JI€BUAHTHBIM
MOBEJCHUEM. J[eMOHCTPUPYIOINK HENPUATHE U TIPEIYyIPEXKIAFOIIMNA CO-
IIMAJIBHO OTIACHOE MOBEACHHUE OKPYKAIOIUX.

JIP 3

[TposiBiISItOIIMI ¥ TEMOHCTPUPYIOIIMK YBAXKEHUE K JIFOASM TpPyJa, OCO-
3HAIONIMKA IIEeHHOCTh COOCTBEHHOTro Tpynaa. Ctpemsmuiics k GpopMupoBa-
HUIO B CETEBOM CpeJie JTMUYHOCTHO U MPO(ecCHOHATBEHOT0 KOHCTPYKTHUB-
HOTO «IH(POBOTO ceaay.

JIP 4

JIeMOHCTpUpYIOIUN IIPUBEPKEHHOCTh K POJHON KYJIbType, UCTOpUYE-
CKOMW MaMsATH Ha OCHOBE JIt0OBH K PonuHe, pogHOMy HapoIy, Majloil po-
JUHE, MPUHATHIO TPAJAULIMOHHBIX LIEHHOCTEN MHOTOHAIIMOHAJIBHOT'O
Hapopa Poccun.

JIP S

IIposiBnsromui yBaX€HUE K JIOJAM CTapIIEro IOKOJIEHUS U TOTOBHOCTh
K YYaCTHUIO B COLIMATIbHOM MOJAEPIKKE U BOJIOHTEPCKUX IBUKECHUSX.

JIP 6

Oco3Haromuii TPUOPUTETHYIO LIEHHOCTh JTUYHOCTH YEJIOBEKa; YBaXKaro-
1 COOCTBEHHYIO U UYKYIO0 YHUKAJIBHOCTh B PA3JIMYHBIX CUTYALUSX, BO
Bcex popMax U BUAAX ACSITEIbHOCTH.

JP 7

[IposiBnsromnii 1 IEMOHCTPUPYIOLIUI YBAKEHHUE K TIPEICTABUTENSAM pa3-
JMYHBIX ATHOKYJBTYPHBIX, COLMAIBHBIX, KOH()ECCHOHANBHBIX U HHBIX
rpymni. Conpu4acTHbeId K COXPAHEHUIO, NMPEYMHOKEHHUIO W TPaHCIISIIUU
KYJbTYPHBIX TPAIULUN U LIEHHOCTEN! MHOTOHALIMOHAIBHOTO POCCUICKOTO
roCyJapcTBa.

JIP 8

CoOumroparonuii 1 mponaraHANPYOMUNA MpaBuiia 3J0POBOTO M Oe3omac-
HOTO 00pasa KU3HH, CIOPTa; MPeIyNpexAaImuid 100 MpeoaoIeBaro-
IMA 3aBUCHMOCTH OT ajJKOroyis, Ta0aka, IICMXOAaKTHUBHBIX BEIIECTB,
a3apTHBIX Urp U T.4. COXpaHSIOUUN CUXOJIOTUYECKYI0 YCTOMUHUBOCTD B
CI/ITyaTI/IBHO CJIOKHBIX HUJIN CTpeMI/ITCJIBHO MCHSAROIIUXCS CI/ITyaLII/IHX.

JP9

3aboTsAmmiics 0 3alUTe OKPY)KAIOLIEH cpeabl, COOCTBEHHOM M Uy>KOM
6€301acHOCTH, B TOM 4YHcIie IU(POBOH.

JIP 10

[TposiBnsromuii yBakeHHE K AICTETHUECKUM IICHHOCTSM, OO0JIAJaroNMi
OCHOBaMHU ICTETUYECKOU KYJIbTYpPHI.

JIP 11

[IpuHuMaromuii ceMeilHble IIEHHOCTH, TOTOBBIM K CO3JaHUIO CEMbH M
BOCIIUTAHHUIO JICTEH; JEMOHCTPUPYIOIIMM HENPUSITHE HACWIHS B CEMbE,
yX0Jla OT POAMTEIIbCKOW OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHUU CO
CBOMMH JIETbMHU U WX (PUHAHCOBOTO COJICPKAHUSI.

JIP 12

JInyHOCTHBIE pe3yJIbTaThI
peaju3anuu NporpaMMbl BOCITUTAHNS,

onpeeseHHbIe Cy0beKTaMu 00pa30BaTeJIbLHOIO Mpolecca

AIeKBaTHO OIIEHUBAIONUINH CBOM CIIOCOOHOCTH M BO3MOKHOCTH, OTBET- | JP-COII-3




CTBCHHO OTHOCHMHﬁCH K IIponeccy O6y‘leHI/I${ " €TI0 pe3yJibTaTaM

o MemanpeomMemHpix:

1) yMeHue caMOCTOSITENHHO ONPEACNIATh IEJIU JESITEIbHOCTH U COCTaBISATh
TJIaHBI JIEATETLHOCTH; CAMOCTOSITEIbHO OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOP-
PEKTUPOBATH JIEATEIHLHOCTH; UCIIOIH30BaTh BCE BO3MOXKHBIE PECYPCHI TSI JOCTH-
KEHUS TOCTABJICHHBIX IEJIed W pealu3aliyl IUIAaHOB JCATEIBHOCTH; BBIOMpATH
YCHENTHBIC CTPATETUN B PA3TUIHBIX CUTYAIIHSX;

2) yMeHue NpOAYKTUBHO OOLIATHCS U B3aMMOJIEUCTBOBATH B MPOIECCE COB-
MECTHOH JCATCIBPHOCTH, YYUTHIBATH MMO3HIIMK JPYTUX YYaCTHUKOB JACSATEIBHOCTH,
3¢ PeKkTUBHO pa3perniaTh KOHPIUKTHI;

3) BiajeHWe HaBbIKAMHU MO3HABATENIbHOM, Y4eOHO-HMCCIEAOBATENILCKOW WU
IPOEKTHOW JIESITEIbHOCTH, HaBbIKAMHU pa3penieHus: mpoodsieM; crnocoOHOCTh U TO-
TOBHOCTh K CaMOCTOSITEIbHOMY TMOMCKY METOJOB PEIICHUs] MPAKTUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHMS,

4) TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSATEIBbHOM WH(POPMAIIMOHHO-
MMO3HABATEIILHON NIEATETLHOCTH, BIAJCHUE HaBBIKAMH IOIYYEHHUS HEOOXOIUMOMN
uH(OpPMAIUU U3 CIIOBApEl Pa3HbIX TUIIOB, YMEHHUE OPUEHTUPOBATHCS B PA3IMUHBIX
MCTOYHHUKAX WH(GOPMAIHK, KPUTHIESCKH OIEHWBATh U MHTEPIPETHPOBATH HHQOP-
MaIrIo, MOTYyYaeMyI0 U3 Pa3InIHBIX UCTOYHUKOB;

5) yMeHHe HMCTOb30BaTh CPe/CcTBA MHGOPMAIMOHHBIX ¥ KOMMYHHUKAITHOH-
HbIX TexHoJorui (manee - UKT) B pemeHnn KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 331249 ¢ COOFOACHUEM TPEOOBaHMIA SPrOHOMHUKH, TEXHUKH 0€3-
OMACHOCTH, TUTUEHBI, PECYPCOCOEPEHKEHUs, MPABOBBIX M ITUYECKUX HOPM, HOPM
nH()OpPMaIIMOHHON 0€301MacHOCTH;

6) yMeHue OmNpeeNsITh Ha3HauYeHHE M (DYHKIMHU PAa3IUYHBIX COIMATBHBIX
WHCTHUTYTOB;

7) yMeHHE CaMOCTOSITENIbHO OIEHWBATh M NMPUHUMATh PEIICHUS, OMPEaes-
IOIME CTPATETUIO TIOBEACHHS, C YIETOM T'PAKIAHCKHX W HPABCTBEHHBIX IICHHO-
CTEl;

8) BiIajieHne S3BIKOBBIMU CPEJICTBAMH - YMEHHUE SICHO, JJOTUYHO M TOYHO M3-
JaraTh CBOXO TOYKY 3PEHUS, UCIIOJIb30BATh a/ICKBATHBIC S3BIKOBBIE CPEJICTBA;

9) BnajeHue HaBbIKAMU MMO3HABATEIbHOU pedIeKCUU KaK OCO3HAHUS COBEP-

IIAEMBIX JIESHCTBUA M MBICIIMTEIBHBIX MPOIECCOB, UX PE3YIbTAaTOB U OCHO-

BaHW, TPAHMI] CBOCTO 3HAHMS M HE3HAHMSI, HOBBIX TIO3HABATEILHBIX 3a/1a4 U

CPENICTB UX JOCTHUKEHUSI.

npeomemmuvix:

1) chOpMUPOBAaHHOCTH MPEJICTABICHUN O MaTE€MaTHUKE KaK 4acTH MHUPOBOM
KYJbTYphl U O MECT€ MAaTeMaTUKU B COBPEMEHHOW LMBUIM3AIMHU, O CIIOCOOaX
OMHCAHUS HA MAaTEMAaTUYECKOM SI3bIKE SIBIICHUM pealbHOrO MUPAa;

2) chOpMUPOBAHHOCThH TMPEACTABICHUN O MaTeMaTHYECKUX TMOHATHUIX KakK O
BOKHEUIIUX MaTEeMaTUYECKUX MOJIETISX, MO3BOJIAIONIMX OMUCHIBATh U HU3Yy4yaTh
pa3Hble TPOLIECCHl U SIBJICHUS;, TMOHMMAaHHE BO3MOXKHOCTH aKCHOMATHUYECKOIrO
MIOCTPOCHUSI MATEMATUYECKUX TEOPHIA;



3) BJIaJICHUE METOJIaMH JI0Ka3aTEIbCTB U AJITOPUTMOB PELICHUS; YMEHUE X
MIPUMEHSITh, TPOBOJIUTH J1I0KA3aTENIbHBIE PACCYXKICHUS B XOJI€ PELICHUS 3a/1a4;

4) BIIaJICHAE CTAaHAAPTHBIMU MPUEMAMU PEUICHUS PALMOHAIBHBIX U UPPALIH-
OHAJIbHBIX, IOKA3aTEJIbHbIX, CTENECHHBIX, TPUTOHOMETPUUECKUX YPABHEHUU WU
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MTPOrpPaMM, B
TOM YHCJIE ISl TIOMCKA MYTH PELICHUS M WUIFOCTPAUUU PEUICHUS] YPABHEHUN U
HEPABEHCTB;

5)c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHSATHAX, UIEAX U Me-

TOAAX MaTEMAaTHYECKOTO aHAJIN3A;

6) BJIaJICHUE OCHOBHBIMH MOHATHUSIMH O TIJIOCKUX M MPOCTPAHCTBEHHBIX T€O-
METpUYECKUX (PUrypax, X OCHOBHBIX CBOMCTBax; ChOPMUPOBAHHOCTh YMEHUS
pacrno3HaBaTh Ha 4YEpPTEXKax, MOJEIAX M B PEATbHOM MHPE TE€OMETPUUYECKHUE
(burypsl; TpUMEHEHUE U3YYCHHBIX CBONCTB reoMeTpUYecKux ¢Guryp u Gopmyi
IUTSL pELLICHUS] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKaHHUEM;

7) c(OpMHUPOBAHHOCTH MPEACTABICHHUI O MpoIleccax U SBICHUAX, UMEIOIINX
BEPOSITHOCTHBIA XapAKTEP, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEaTbHOM
MUpE, 00 OCHOBHBIX MOHATHUSIX JJIEMEHTApPHOW TEOPUU BEPOSTHOCTEH; YMEHHIA
HAaXOJIUTh W OIIEHWBATh BEPOSITHOCTH HACTYIUICHUS COOBITUH B MPOCTEHIITNX
MMPAKTUYECKUX CUTYAIUAX U OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHBIX BEJINYMH;

8)BJIaJICHUE HABBIKAMHU HCIIOJb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMm

IIpY PELICHUY 3a/a4;

B pesynbrare mzyueHus yudeOHoOro mnpeamera «MaremaTtuka» Ha YpPOBHE
CpeaHero oo1ero oopa3oBaHus:

BollmyCckHUK Ha 0a30BOM YPOBHE HAYUMTCS:

— BBINIOJIHATH apU(PMETHUECKUE JIEUCTBHSI, COUETAsl YCTHbIE U MUCbMEHHBIE
[IPUEMBI, IIPUMEHEHUE BBIYMCIUTEIBHBIX YCTPOUCTB; HAXOAUTH 3HAYECHHUE KOPHS
HaTYpaJIbHON CTEMEeHM, CTENEHU C PallMOHAIbHBIM IOKa3aTeneM, jorapudma, uc-
MOJIb3YS MPU HEOOXOIMMOCTH BBIUMCIUTEIbHBIE YCTPONUCTBA; MMOJIb30BATHCSI OLICH-
KOM M MIPUKUIKON IIPU MPAKTUUYECKUX PACUETAX;

— IPUMEHSATD ITOHATHS, CBSI3aHHBIE C JEIMMOCTBIO LEIBIX YUCEIN, IIPU pellIe-
HAW MAaTEMATUYECKUX 3a/1a4;

— HaXOJAUTh KOPHU MHOTI'OWICHOB C OJIHOM IEPEMEHHOM, PaCKJIaAbIBaTh MHO-
rOYJICHBI HA MHOXHUTEIIH;

— BBINOJIHATh JEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMH, TOJIB30BATHCS T€OMET-
PUYECKOM MHTEPIPETALUEN KOMIUIEKCHBIX YHCEN, B IMPOCTEHIINX CIydasx Haxo-
JUTh KOMIUIEKCHBIE KOPHU YPAaBHEHUH C IEUCTBUTEIbHBIMU KO(DPUIIMEHTAMU;

— [IPOBOAUTH MPEOOPa30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUMN, BKIIIO-
YaroU[UX CTENEeHU, PaJUKaibl, JOrapu(PpMbl U TPUTOHOMETPUUECKUE (PYHKINU;

— UCTIOJIB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUSI B NMPAKTHUECKOW Jes-
TEJILHOCTH U B MOBCEIHEBHOM >KM3HU JIJISl MPAKTUYECKUX PacdyeToB Mo (opmysiam,
BKJItOYast (OpMyJIbl, COAEp KalIUe CTENEHU, paJuKajbl, JOrapudMbl U TPUTOHO-
MeTpUudecKkue (PyHKIMHU, UCIIONIb3YS IPU HEOOXOAMMOCTH CIIPABOYHBIE MAaTEpHAJIbI
Y MPOCTEUIINE BBIUUCIUTEIBHBIE YCTPOUCTBA;



— OTIPEIeNATh 3HAaYeHNE (PYHKIIUU 110 3HAYEHUIO apryMEHTa IPU Pa3IuIHbBIX
crioco6ax 3agaHust QyHKIUU;

— CTpOUTHh TpauKK H3YyYCHHBIX (YHKIHHA, BBIMOIHATH MPEOOpa3OBaHUS
rpauKoB;

— ONUCBIBATH 1O rpaduKy U 1o GopMyJie MOBEIEHNE U CBOMCTBA (DYHKIINY;

— pemiaTh ypaBHEHHUS, CUCTEMbl YPaBHEHUI, HEPaBEHCTBA, UCIIOJIb3Ys CBOM-
CTBa (PYHKIMIA U UX rpaduyecKkre npeaCTaBICHNUS;

— UCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS W yMEHHs B MPAKTUYECKOW [esi-
TETHHOCTH U B MOBCEAHEBHOMN JKU3HU JJISI OMMCAHUS U MCCIEAOBAHUS C TOMOIIBIO
GYHKIMI pearbHBIX 3aBUCUMOCTEH, MPEACTABICHUS WX TpadUuecKu; HHTEpIpeTa-
1Us TpaUKOB peabHBIX MPOIIECCOB;

— pelaTh palyoHajIbHbIE, TOKa3aTeIbHbIE U JIOTAPU(PMUUECKHE YpaBHEHUS
¥ HEPAaBEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUUIECKUE ypaBHEHUS, UX CHCTe-
MBI,

— JI0OKa3aTh HECJIOKHbIE HEPABEHCTBRA;
— pelaTh TeCTOBBIC 3aJa4d C TIOMOINBIO COCTABIICHUSI YPaBHEHH M HEpa-
BEHCTB, MHTEPIPETUPYS PE3YyJIbTAT C YUETOM OTPaHUYECHUI YCIOBHS 3a1a4H;

— n300paxkaTh Ha KOOPJUHATHOM TNIOCKOCTH MHOKECTBA PEILIEHUI ypaBHe-
HUU ¥ HEPaBEHCTB C JBYyMsI IIEPEMEHHBIMU U X CUCTEM;

— HaXxOJIUTh MPUOIMKEHHBIE PEIICHUS YPABHEHUHN U UX CUCTEM, UCIIOJIb3YsI
rpaduueckuit MeTo;

— pelaTh ypaBHEHMsI, HEPABEHCTBA U CHUCTEMBI C MPUMEHEHHEM rpaduye-
CKUX IPEJ/ICTaBJIEHU, CBOMCTB (DYHKIIMI, MPOU3BOJHOM;

— UCTIOJB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHUECKOU es-
TEJIbHOCTH U B IMIOBCEIHEBHON JKMU3HHU JIJIsl IOCTPOEHUS U CIIEOBAHUS MPOCTEUIINX
MaTeMaTHYECKUX MOJIE/ICH;

Brimmyckauk Ha 6a30BOM YPOBHE MOJTYYUT BO3MOKHOCTh HAYUUTHCS:

— permarh MpOoCTEHITMe KOMOMHATOPHBIC 3aJa4l METOJIOM Tiepedopa, a Tak-
e C HCIIOJIb30BAHUEM H3BECTHBIX (hOpMyJi, TpeyroiabHuka Ilackas; BBIUUCIATH
korddunrentsl 6uHomMa HetoToHa 1o opmysie U ¢ UCTIOIb30BaHUEM TPEYTOJIbHU-
ka Ilackas;

— BBIYUCIISITH BEPOSITHOCTA COOBITHI Ha OCHOBE IOJICUETAa YHCIA HMCXOJI0B
(mpocrteiiiue ciryyan);

— UCTIOJB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B MPAKTHUECKOU es-
TEJILHOCTH U B MOBCEIHEBHOM >KU3HU JJIsl aHAIN3a PEATbHBIX YHUCIOBBIX JaHHBIX,
MIPE/ICTABJICHHBIX B BUJIE JUArpaMm, rpadukoB; s aHanu3a HHGOPMAIMN CTaTh-
CTUYECKOTO XapaKTepa;

— HaXxOJINTh CYMMY OCCKOHEYHO yOBIBAIOIICH F€OMETPUUYECKON TTPOTPECCHUH;

— BBIYUCIISITh TPOU3BOJHBIE W TIEPBOOOPA3HBIC SJEMEHTAPHBIX (QYHKITUH,
MPUMEHSIS TIPaBUJIa BBIYMCICHUS] MPOW3BOIAHBIX M TMEPBOOOPA3HBIX, HCIOJIb3YS
CIIPABOYHBIE MaTEPUAIIBI;

— AcCeI0BaTh GYHKIIUN U CTPOUTD UX TPa(UKH C TIOMOIIBIO TTPOU3BOTHOM;



—pelath 3aJayd ¢ MNPUMEHEHHWEM YpaBHEHUS KacaTelibHOW K rpaduxy
byHKINH,

— peraTh 3a7a4i Ha HaXOKJICHHE HAauOOJBIIIETO W HAMMEHBIIIETO 3HAYCHUS
GyHKIIUN HAa OTPE3KE;

— BBIUUCIIATH TUIOLIAb KPUBOJIMHENHOMN Tpaneluu;

— UCTIOJB30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTHUECKOW es-
TEJIHLHOCTH M B TIOBCETHCBHOM JKU3HU JIJISl PEIICHUS TEOMETPHUCCKIX, (DH3NICCKUX,
AKOHOMMUYECKHUX U JPYTUX MPUKIAJHBIX 33/1a4, B TOM YHUCJIE 3a/lady Ha HauOOJIbIIIHE
Y HAUMEHbBIIME 3HAYCHUS C IPUMEHECHUEM amllapaTa MaTeMaTUYECKOTr0 aHAIU3a;

— COOTHOCHUTD TIJIOCKUE FeOMETPUYECKHE (PUTYPHI U TPEXMEpPHbIE OOBEKTHI C
UX OIMHUCAaHUIMH, YepPTEKaMH, U300paXKEHUSIMHU; pa3inyaTh U aHAJIU3UPOBAThH B3a-
UMHOE pacroyioxkeHue Guryp;

— n300pakaTh TeoMeTpudeckue (GUTYpPhl U TeJa, BBIMOJHATH YEPTEkK IO
YCJIOBHIO 3aJ1a4U;

— pelaTh reOMETPUYECKHE 3aJ]a4H, ONMHUPAsICh HA U3YUYEHHbIE CBOMCTBA IIA-
HUMETPUUECKUX U CTEPEOMETPUUYECKUX (PUTYp M OTHOLICHUH MEXIy HUMH, MPU-
MEHss anreOpandecKuil 1 TPUrOHOMETPUUYECKUM armapar;

— IPOBOAUTH JOKA3aTEIIbHBIE PACCYXKICHUS MPHU PELICHUM 3a1ay, JOKa3bl-
BaThb OCHOBHBIE TEOPEMBI KypcCa;

— BBIYUCIISITH JIMHEWHBIE AJIEMEHTHI U yTJIbl B MPOCTPAHCTBEHHBIX KOHDUTY-
pauusx, o0ObEMbI U IJIOMIAAN MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEI U UX IPO-
CTCHIINX KOMOMHAIIHIA;

— IPUMEHATh KOOPAMHATHO-BEKTOPHBIM METOJ JIsI BBIYMCICHUS OTHOIIIE-
HUW, pACCTOSIHUM U YTJIOB;

— CTPOHTH CEUCHUSI MHOTOTPAaHHUKOB U M300pakaTh CEUEHUS TEJ BPAICHUS;

— UCTO0JIb30BaTh NMPUOOPETCHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU Jesi-
TEILHOCTU M B TIOBCEIHEBHOM KU3HU ISl MCCIEN0BaHUS (MOJIECIUPOBAHUs) HE-
CJIO’KHBIX MPAKTUYECKUX CUTYyalluil Ha OCHOBE M3y4YEHHBIX (hOPMYJ U CBOUCTB (Pu-
T'yp; BBIYUCJICHUS JUIMH, IUIOIIaJe U 00bEeMOB MpPH PEIICHUU MPAKTHUYECKUX 3a-
J1a4, UCHOJIb3Ys MPU HEOOXOJUMOCTH CIPABOYHHKU M BBIYUCIHUTEIbHBIE YCTPOU-
CTBa; MPUOOpPETEHUs MPAKTUYECKOI0 OIbITa AESITeIbHOCTH, MpPEIIIECTBYIOMIEH
npodeccruoHanbHO, B OCHOBE KOTOPOH JICKUT JAHHBIN YUEOHBIN MTPEIMET;

1.4. Conep:xanue y4eOHON TUCHMILIIMHBI
(*3Be3/10UKO BBLACTISIOTCS TEMBbI 3aHATHI, IPOBOJUMBIX B (hOpME NMPAKTHYECKON MOATOTOBKH)

BBEJAEHUE
Marematrka B HayKe, TEXHUKE, JKOHOMHUKE, HHPOPMALIUOHHBIX TEXHOJIOTHU-
AX U NPAKTUYECKOU NEeATEIBHOCTH.
[lenn u 3amauM W3y4YEeHUS MATEMATHKXA NPU OCBOCHHUH CIIEHHAIBHOCTEN
CIIO.

PA3JAEJ 1. AJITEBPA
TEMA 1.1. PASBUTHUE ITOHATHUSA O YUCJIE



1.1.1 Heuble u paunoHaJbHbIE YNCIA. J[eHCTBUTEIbHbIE YUCIIA.

MNPAKTUYECKOE 3AHATHUE Ne 1. Apudmernueckue ACUCTBUS HaA
YHCIIaMU.

1.1.2. Ilpubnuscennsvie svrtuucnenusn. Komnnexcnwvle yucna. /leticmsusi Hao
KOMNJIEKCHLIMU YUCIaMU 6 aneebpaudeckol gopme. I eomempuueckas unmepnpe-
mayus KOMNJIEKCHO20 4Yuciad. 1pucoHomempuyeckas u noxasamenvbHas opma
KOMNJIEKCHO20 Yucaa. /leticmeus Ha0 KOMNIEKCHbIMU YUCIAMU 8 MPUSOHOMEMPU-
YyecKol U NOKA3amebHolU (hopmax.

IIpakTuyeckoe 3ansitue Ne 2. Haxo:knenue nmpuOJIMKEHHbIX 3HAYEHMH
BEJIMYMH M MOTPEeLIHOCTEH BbIYMCICHUI, CDABHECHUE YUCIIOBBIX BBIPAKECHUMN.

TEMA 1.2. KOPHU, CTEIIEHHU U JIOT'APUPMbI
1.2.1 KopHu, cTennenu ux cBoiicrBa. KopHu HaTypalbHOM CTENEHU U3 YHUC-
Ja U ux cBoicTBa. CTENEHU C pallMOHAJIbHBIMU MTOKA3aTENsIMU, UX cBoiicTBa. Cre-

NIEHU C IeUCTBUTEIILHBIMU MTOKA3aTeNIMH, UX CBOMCTBA

1.2.2 Ceoiicmea cmenenu ¢ oeiicmeumenvHvim nokazamesem. 1Ipeodpazo-
BaHME pallMOHAJILHBIX, UPPAIMOHATILHBIX CTENEHHBIX BhIpaxkeHui. [Tpeobpaso-
BaHUE ITOKa3aTelbHbIX BhIpaxeHui. [IpeobOpazoBanue anredpanueckux BbIpa-
KEHUH.

IIpakTuyeckoe 3ansitTie Ne 3. BpluMciieHHMe M CpaBHeHHE KOPHEI.
CpaBHenue creneneii. IIpeoGpa3zoBannsi BbIpameHuil, coaepKalIUX CTEICHHU.
BrinonHenne pacueToB ¢ paaukanaMu. HaxoxaeHne 3HaYeHU CTENEHEN ¢ paiuo-
HAJIbHBIMU MMOKA3aTEISIMU

IIpakTnyeckoe 3ansitue Ne 4. PemieHne mokasaTejibHbIX YPaBHEHWIA.
Pemienne uppanmoHanbHbIX YpaBHEHUN

1.2.3 Jlorapudm. Jlorapudm uncna. OcHoBHOE JiorapuMHUUECKOE TOXKIE-
cTBO. JlecsaTuunble U HaTtypaybHble JIorapudmsl. [lpaBuna aeiictBuit ¢ morapud-
mamu. [lepexon k HOBOMYy ocHoBaHuIO. [IpeoOpazoBanue norapupMUUECKUX BbI-
paXXEeHU.

IIpakTnyeckoe 3ansitue Ne 5. Haxoxknenue 3HadeHuii jorapudpma Pe-
meHue Jorapupmudeckux ypaBHenmii Haxoxnenue 3HaueHuit morapudma 1o
IIPOM3BOJILHOMY OCHOBaHUIO. Ilepexon oT oAHOro OCHOBaHUSA K ApyroMmy. Berauc-
JIEHUE U CpaBHEHHE JIorapru(pMoB

IIpakTnuyeckoe 3ansitue Ne 6. [IpuOinkeHHbIE BBIYHMCICHUS M PELICHUS
MIPUKJIAIHBIX 3a/1a4.

TEMA 1.3. OCHOBbI TPUTTOHOMETPUU
1.3.1 Paaguannas mepa yrua. BpamarensHoe npuxenue. CHHYC, KOCHHYC,
TAHTeHC M KOTAaHTeHC 4ucyaa. Dopmynvl nonosunnozo yena IlpeodpasoBaHue
CYMMBbI TPUTOHOMETPHUECKUX (DYHKIIMI B IPOU3BEACHUE  OOPATHO
IIpakTuyeckoe 3ansatue Ne 7. PaguaHHbld MeTOoJ H3MeEpPeHHsl YIJIOB
BpAILICHUA U CBA3b C rpaayCcHON Mepoil. OCHOBHBbIE TPUTOHOMETPUYECKHE TOK-
necrBa. ®opmyna npuseaeHus. GopMyJibl CIOKEHUS, POPMYJIbI yIBOCHUSI.



IIpakTnueckoe 3ansitue Ne 8. [IpeoGpazoBaHue CyMMbl TPUTOHOMETPHYE-
ckux (GYHKIUN B MPOU3BEIeHNUE, U 00pPATHO.

1.3.2 @opmyavt nonoeunnozo yzna. Buvipadicenue mpucoHoOMempuieckux
@YHKYULL Yepe3 MAaH2eHC NONOBUHHO20 APSYMeHmA.

1.3.3 IIpocreiiiine TPUTOHOMETPUYECKHE YPABHEHHUS.

1.3.4 Ilpocmeiiumue mpuzonomempuuecKue HepageHcmaed.

IIpakTHyeckoe 3anaTue Ne 9. [Ipocreiiue TPUroHOMETPUUECKUE YPABHE-
HUS Y HEPaBEHCTBA.

1.3.5 O0paTHble TpUroHoMeTprYecKHe PyHKUNH: APKCUHYC, APKKOCH-
HYC, AaPKTAHTeHC YHCJIA.

IIpakTuyeckoe 3ansaTHe Ne 10. O6paTHbie TPUTOHOMETpUUYECKUE QYHKIIUU:
aApKCUHYC, apKKOCUHYC, aPKTAHI'€HC YHCIA.

1.4. ®YHKIIMU, UX CBOMCTBA U TPA®UKHU

1.4.1 ®ynknuu. OOIacTh ompenerncHus 1 MHOKECTBO 3HAYCHHM; rpaduk
byHKIMHM, TOCTpoeHNEe Tpa@uKoB (PyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.
CaoiicTBa (pyHKUMH: MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OIPAHUYEHHOCTD,
nepuoAnYHOCTh. [IpoMeXyTKHM Bo3pacTaHus © YObIBaHHS, HaWOOIbIIEE W
HaUMEHbIIIee 3HAYCHHS, TOYKM OKCTpeMyMma. ['padudeckas HHTepHpeTaIus.
Apudpmernueckue onepaunu HaJ GyHKUUAMH. CroxxHas QyHKIUs (KOMIO3UIKUSA).
[Tpumeps! pyHKIIMOHAIBHBIX 3aBUCUMOCTEH B pEabHBIX MPOIIECCaX U SBICHUSIX.

IIpakTnuyeckoe 3ausitue Ne 11. [loctpoenne u uteHue rpadukoB GyHKITUH.
UccnenoBanne GyHKINH

IIpakTuueckoe 3ansiTue Ne 12. [TpuMepsl 3aBUCUMOCTEN MEXIYy MEPEMEH-
HBIMU B peaIbHBIX MPOIIecCax U3 CMEKHBIX JUCIUILINH.

1.4.2 Oopamnwie pyuxyuu. Ceoiicmea. I’ pagux. [lonsmue o HenpepuvigHo-
cmu yukyuu. Oopamuvie pynxkyuu. Obracms onpedeneHus u 001acmv 3HAYEHUL
oopamnou hyukyuu. I pagpux oopamuoti pynxyuu.

1.4.3 Crenennble, nMoKa3arTejbHbIe, JOrapu(ppMmuiecKkue U TPUTOHOMET-
pudeckue pynknun. OOpartHpie TpUroHoMeTpuueckue QyHkiuu. OnpeneneHus
bynkuumii, ux cBoictBa u rpaduku. [IpeodpazoBanus rpadukon. [lapamiensHbrit
IIEPEHOC, CHMMETPHSL OTHOCUTENBHO OCEl KOOPAMHAT U CUMMETPHUSI OTHOCHTEIILHO
Hayajga KOOpJWHAT, CUMMETPHUS OTHOCUTEJIBHO MPSMON Y=X, PACTSKEHUE U CiKa-
THE BJOJIb OCEA KOOPINHAT.

IIpakTuuyeckoe 3ansitue Ne 13. HenpepbsIBHBIC U nepuoAMYecKHe (PYHK-
muu. Onpenenenue ¢ynkuil. Uccnenoranue ¢pynkiuu. CBOMCTBA JTUHEHHOM,
KBaIpaTUYHOM, KyCOYHO-JIMHEMHON U APOOHO- TUHEHHON PpyHKUMit OOpaTHbIE
TpuroHomerpuieckue pyHkiuu. CBoHCcTBa U rpauKy CUHyca, KOCUHYCa, TaH-
reHca u kotanrenca. O6parasie QyHKIIMU U UX rpaduKku

IIpakTuueckoe 3ansaTue Ne 14. Ilpukaagneie 3apauun. [IpeoOpazoBanus
rpaduka GpyHkuun. ['apmMoHMYecKue KojieOaHuUs.

TEMA 1.5 YPABHEHUS N HEPABEHCTBA
1.5.1 PaunmonajbHbIe, MPpPallHOHAJIbHBbIE, MOKA3aTeJlbHbIe, TPUIOHO-



MeTpHYeCKHe YPABHEHUS U CUCTeMbl YPaBHeHHH. PABHOCUIIBHOCTh YPaBHEHUI,
HEpaBEHCTB, cucTeM. OCHOBHBIE TPUEMBI PEIICHUS PAlUOHAJIbHBIX, HPPAILHO-
HaJbHBIX, MMOKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX YpPaBHEHUU (Pa3iloKEHUE Ha
MHOKHUTEIU, BBEJICHUE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, rpaUIeCKUl METO).

Hepasenctsa. Ucnonbs3oBanue cBOWCTB U TpadUkoB GyHKIUN MPU PEIICHUH
YPAaBHEHUM U HEPABEHCTB. PalMoHaNbHbBIC, UPPALMOHAIBHBIE, IOKA3aTEIbHBIE HE-
paBeHcTBa. OCHOBHBIC TIPUEMBI UX penieHus. Meton uHTepBaioB. M300paxkeHue
Ha KOOPJAMHATHOW TUIOCKOCTH MHOKECTBA PEIICHUM YPAaBHEHHUU M HEPABEHCTB C
JBYMSI IEPEMEHHBIMU U UX CUCTEM.

1.5.2 Tpuzonomempuueckue nepasencmea. OcnHogHble npuemuvl ux peuie-
Hus.

IIpakTudeckoe 3ansitue Ne 15. Kopuu ypaBHeHmii. PaBHOCHIBHOCTH
ypaBHeHuii. OCHOBHbIC NpHeMbl pellleHUs1 ypaBHeHuil. Pemenue cucreM ypas-
Henmii. [IpeoOpazoBanue ypaBHeHui. [loka3atesnbHble, JOrapupMUIECKUEe, TPUTOHO-
MeTpudeckue ypaBHeHHs. VICmosib30BaHHE CBOMCTB M TpadukoB (PyHKIMM 115 pe-
LICHHS] yPAaBHEHUW U HEPABEHCTB.

1.5.3 IlpuMeHeHHe MaTeMaTHYeCKUX METONOB /Uil PelIeHUsl COAepIKa-
TeJbHBIX 32124 U3 Pa3JIMYHbIX 00/1acTeil HAyKu U npakTuku. MuTepnperanus
pe3yJibTaTa, y4eT peajbHbIX OrPaHUYCHUM.

TEMA 1.6. KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA
BEPOSITHOCTEM

1.6.1 OcHOBHbIe TMOHATHA KOMOMHATOPHMKH. 3aJa4d Ha MOJCYET 4HCIA
pa3MelleHni, IEpeCTaHOBOK, coueTanuii. Pemenue 3aqau Ha nepebop BapUaHTOB.
®opmyna 6unoma Herorona. CpoiicTBa OMHOMUHANIBHBIX Koddduimenton. Tpe-
yroiapHUK [lackans

IIpakTnueckoe 3ansaTue Ne 16. IlpaBuia komOuHaropuku Pemenune
KOMOMHATOPHBLIX 3aaa4y. Hcropuss pa3BUTUS KOMOWHATOPUKU, TEOPUU
BEPOSIT- HOCTEH M CTAaTUCTUKHU U WX POJIb B PA3INUHBIX chepax deIOBEUCCKOU
YKU3HE- AeATEIbHOCTU. Pazmelienusi, couetanus U N€peCTaHOBKM.

IIpakTuuyeckoe 3anaTue Ne 17. Pemienue npukjaagueix 3agady. @opmyna
ounoMm HetoTona. Tpeyronbuauk Ilackans.

1.6.2 CoObiTHE, BEPOSITHOCTH COOBITHS, CJ0KEHHE U YMHOKEHHE Bepo-
SITHOCTEH.

IIpakTuueckoe 3ansitue Ne 18. Kitaccm4ueckoe ompenesieHne BepOSITHO-
CTH, CBOMCTBA BEPOSITHOCTEHN, TEOPEMA O CYMME BEPOSATHOCTEN.

IIpakTuyeckoe 3ansaTue Ne 19. Borunciaenue BepositHocTeit. [Ipukmnan-
HBIE 33J]a4U.

1.6.3 IuckperHas ciay4daiiHasi BeJIMUMHA, 3aKO0H ee pacnpeneaenus. [lo-
HSITUE O HE3aBUCUMOCTH COOBITUN UHMCIIOBBIE XapaKTEPUCTUKU JTUCKPETHOW CIIy-
qaitHo BenuuuHbl. [loHATHE 0 3aKOHE OOJBIITUX YUCE.

1.6.4 IlpencraBiieHue AaHHBIX (TaOnuIBl, TUarpammbl, rpadukn). ['exe-
paybHasi COBOKYITHOCTh, BBIOOpPKa, cpeaHee apudmerndeckoe, meanana. [lonsitue
0 32/1a4aX MATEeMATH4Y€CKOH CTATUCTUKH.

1.6.5 PemeHne nmpakTU4ecKHX 3a/1a4 ¢ MPUMEHEHHUEM BEPOSITHOCTHBIX



METO/10B.
IIpakTtuueckoe 3anaTue Ne 20. [IpencraBienne 4ncioBbix gJaHHbIX. [Ipu-
KJIQJHBIC 3a/1a4U.

PA3JIEJI 2. HAYAJIA MATEMATHYECKOI'O AHAJIM3A*
TEMA 2.1. IIOCJIEAOBATEJBHOCTHU*

2.1.1 CnocoObl 3aJaHusi M CBOMCTBAa YMCJOBBLIX MOCJI€I0BATEJIbLHOCTEM.
CymmupoBaHue nocieaoBaTeabHocTeld. beckoHeuHo yObIBaroiasi reoMeTpudecKas
MIPOTPECCHUsS U €€ CyMMa.

IIpakTuyeckoe 3ansaTue Ne 21. UnucjioBasi mocjie10BaTeJJbHOCTb, CIIOCO-
Obl ee 3a1aHUA. beckoHEYHO yOBIBaIOIIAs TEOMETPHUCCKAs IPOTPECCHSL.

2.1.2 Ilonamue o npeodene nocneoosamensvhocmu. Cywecmeaosanue npede-
JId MOHOMOHHOU 02PAHUUEHHOU NOCIe008AMEIbHOCHIU.

IpakTuyeckoe 3ansitue Ne 22, [Ipeaen nocienoBarenbHOCTH.

TEMA 2.2. MIPOU3BOJAHASA U EE IPUMEHEHUE*

2.2.1 llonsiTHe 0 MPOU3BOAHOM (PYHKUNMH, ee TeOMeTPUUECKU U (PU3H-
yecKuil cMBICJI. YpaBHEHHE KacaTtelbHOU K rpaduky ¢yHkimu. [IpousBomHbIe
CyMMBI, Pa3HOCTH, IPOU3BEACHUS, YaCTHBIC. [[pOM3BOIHBIE OCHOBHBIX JJIEMEHTAp-
HBIX (PYHKIIHH.

IIpakTtuueckoe 3anaTue Ne 23. IIpou3BoaHasi: MEeXaHUYECKHH U reo-
MeTPUYECKHI CMBICJ MPOU3BOHOM. YpaBHEHHE KacaTeIbHON B OOIIIEM BHJIE.

2.2.2 IlpumMeHeHUE MPOU3BOAHOM K UCCJIE0BAHNIO PYHKIUI M OCTPO-
eHuio rpaduxos. [IponsBoaHbie 00OpaTHOM (PYHKIUU M KOMIIO3UIIMHM (DYHKIIHH.
[IpuMepsbl UCIIONB30BaHUS TPOU3BOIHON JJIs1 HAXO0XKICHUS HAWTYYILErO PEeIICHUS
B MIPUKJIAAHBIX 3a7ja4aX. Bropas npousBojiHas, ee TeOMETPUIECKUN U (HU3NIECKUI

cMmbIci. Haxoxkaenue ckopocTu Juis mpoiriecca, 3aAaHHoro GopmMysion u rpadukom.

IIpakTnueckoe 3ausaTue Ne 24 IlpaBuna u ¢opmyast auddepeHuupo-
BaHHUA.

IIpakTuuyeckoe 3ansaTue Ne 25 Ta0dJuua npou3BOAHBIX JJIEMEHTAPHBIX
bynkumii MccnenoBanne (QyHKIMM C TMOMOIIBIO MPOW3BOAHOW. HaxoxkmeHue
HanOOJIBIIIETO, HAMMEHBIIIETO 3HAYCHUS U SKCTPEMaIbHbIX 3HAUYECHUN (PYHKIIUH.

TEMA 2.3. IEPBOOBPA3HAS U UHTEI PAJI*

2.3.1 IlepBooOpa3Has u uHTerpaJ. [I[pumMeHeHue onpeaeIeHHOro HHTErpa-
Ja U1 HaXOXKACHUS IUIOIAAM KpUBOJIMHENHOM Tparneuuu. Popmyia Herorona-
Jleiitonuua. IIpumepsl npruMeHeHNsI HHTErpaia B PU3UKE U TE€OMETPHH.

IIpakTuyeckoe 3ansitue Ne 27. HemocpeacTBeHHOe MHTErPpHMpPOBAHHE.
HNuterpan n nepBoodpa3snasi. lHTerpupoBaHue METOJOM 3aMEHbl IEPEMEHHOM.
HNuTerpupoBanue o 4acTsm.

IIpakTnueckoe 3anaTue Ne 28. BolunciieHue omnpeaeleHHbIX UHTErpa-
JIOB.

IIpakTtuueckoe 3ansitue Ne 29. Teopema Hbrorona-Jleitonuma. Ilpu-
MEHEHHE MHTEerpaja K BRIYUCICHUIO (PU3NYECKUX BEJIUYMH U IUIOMIAICH.



PA3JAEJI 3. TEOMETPUSA*
TEMA 3.1. IPSIMBIE U IIVIOCKOCTH B IPOCTPAHCTBE*

3.1.1 B3aumHoOe pacnoJioxKeHHe [JIBYX TMNpPSMbIX B INPOCTPAHCTBeE.
MapamyeabHoCTh NpsiMON U TIOCKOCTHU. [TapannenbHOCTh miockocTel. Ilepnen-
AUKYJSIPHOCTH MPAMON M IJIOCKOCTH. [leprieHIuKyIsp U HAKJIOHHAS.

3.1.2 ¥Yroa mexkay npsaMoil U IJIOCKOCTbIO. /IByrpaHHBIA YroJ. Yroiu
MEXIY IUIOCKOCTSAMHU. [lepneHauKyIsIpHOCTh ABYX IUIOCKOCTEW. I'eomerpruueckue
npeoOpa3oBaHus TMPOCTPAHCTBA: MapaUICIbHBIA TEPEHOC, CUMMETPHUS OTHOCHU-
TEJIbHO TIJIOCKOCTH.

IpakTuyeckoe 3ansatue Ne 30. IIlpu3zHaku B3aMMHOIO PacCHOJIOKEHUS
npsiMbIX. B3auMHOe pacnojio)keHue MPSMBIX U TUIOCKOCTEH. YTOJ MEeXIay mps-
MbIMU. [lepnieHauKyap U HaKJIOHHAs K TJIOCKOCTH.

IIpakTuueckoe 3ansatue Ne 31 Yron Mexay npsaMoi U Imiockocteio Teo-
PEMBI O B3aMMHOM PACIOJIOKEHHH MPSIMOMl U TUIOCcKOocTH. Teopema o Tpex mep-
MEHIUKYIISIpax

IIpakTtuueckoe 3ansatue Ne 32. [Ipu3Haku M CBOWMCTBA MapaJuIE€AbHBIX U
NEPNEHIUKYJIISIPHBIX MIOCKOCTEM.

IIpakTuyeckoe 3ansaTue Ne 33. Paccrosinue Mexxkay (purypamMua B Mpo-
cTpaHcTBe PaccTosiHMe OT TOYKH 10 INIOCKOCTH, OT MPSAMOW 10 mockoctu. Pac-
CTOSIHUE MEXKJY IUIOCKOCTSIMHM, MEXIY CKPEIIMBAIOIIUMUCS MPSMBIMH, MEXIY
IPOU3BOJIbHBIMU (UTYpaMU B MPOCTPAHCTBE

3.1.3 IlapanseabHOe MPOEKTHPOBAHME U €r0 CBoMcTBa. B3auMHoe pacmo-
noxenue. M300paxeHue NpocTPAHCTBEHHBIX (PUTYP.

IIpakTuueckoe 3ansitue Ne 34. [lapamienbHOoe MPOEKTUPOBAHHE U €TO
CBOMCTBA.

3.1.4 IInowaov opmozonanvHoil npoeKyuu.

IIpakTnueckoe 3ausatue N 35. Teopema o niowaou opmocoHaIbHOU NPO-
eKyuu MHO20Y20IbHUKA.

TEMA 3.2. MHOI'OI'PAHHUKW*

3.2.1 BeinykJjible MHOTOTPaHHMKH. Bepmmnel, pedpa, TpaHn MHOTOTpaH-
Huka. Pa3BepTka. MHororpannsie yriel Teopema Oiinepa. Ilpusma. Ilpsmas u
HakJIoOHHas mpu3Mma. [IpaBwnbnHas npusma. [lapamnenenunen. Ky6. Ilupammna.
[IpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

3.2.2 CummeTpuu B KyOe, B mapaJjuiesienuineae, B Mpu3Me U nupaMmuje.
Ceuennst Ky0a, Npu3Mbl M NMPAMHU/IBI.

3.2.3 IlpeacraBieHne 0 NPAaBUJIBLHBIX MHOTOTPAHHUKAX (TeTpajape, Ky-
0e, OKTa3d/Ape, J0JeKaYApPe U MKocadApe).

IIpakTnueckoe 3ansitue Ne 36. PasinuHble BHIBI MHOTOIpaHHUKOB. WX
n3o0paxkenust. CeueHusi, pa3BEpTKU MHOTOI'PAHHUKOB.

TEMA 3.3. TEJIA U IIOBEPXHOCTHU BPAIIIEHUSA*
3.3.1 llmauuap u KoHyc. YceueHHbI KoHyc. OCHOBaHUE, BhICOTA, OOKOBAas
MOBEPXHOCTh, 00pa3yromias, pasBepTka. OceBble CEUCHUS M CEUCHUS, Mapaljieib-
Hble ocHoBaHU10. [1lap u cdepa, ux ceuenue. KacarenpHas miockocTs K cepe.



IIpakTuyeckoe 3ansaTue Ne 37. Ilnomans noBepxHocTu. Buibl cuMmer-
puii B ipocTpancTBe CHUMMETPHS T BPALICHUS! U MHOTOTPAaHHUKOB.

TEMA 3.4. UBMEPEHUSA B TEOMETPUN*
3.4.1 Oobem u ero u3zmepenue. MarerpanpHas dhopmyna oobema. Dopmy-
761 00BbeMa KyOa, MPSIMOYTOJIBHOTO TapaJljIeIenuIe a, MPU3Mbl, TUInHApa. Dop-
MyJbl 00beMa mupamMuibl U Konyca. opMyIibl IIONIAAN TOBEPXHOCTEN HIUIUH]IPA
1 KoHyca. @opmyibl o0bema mapa u miomaau chepsl. [logodue ten. OTHOIIEHNE
TJIOIIA/IEH MOBEPXHOCTEH U 00BEMOB MOJOOHBIX TE.
IIpakTuyeckoe 3ansaTue Ne 38. Boruucienue mioiiaaei 1 o0beMoB.

TEMA 3.5. KOOPIUHATHBI U BEKTOPBI*

3.5.1 IlpsmoyrouabHasi (AeKaproBa) CMCTeMa KOOPAMHAT B IPOCTPaH-
crBe. PopMyia pacCTOSIHUS MEXY IBYMs TOUKaMU. Y paBHEHHs cepbl, MIOCKO-
CTH Y IIPSIMOM.

3.5.2 Bekropbl. Monynbs BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHUE BEKTO-
POB. YMHOXKEHHE BEKTOpa Ha 4WCIO. PasioxkeHne BEKTOpa MO HAaIpPaBICHUSM.
VYron mexny nByMst Bektopamu. [Ipoekuus Bekropa Ha ock. KoopauHaTtel BekTopa.
CxkassipHOE IPOU3BEACHUE BEKTOPOB.

3.5.3 Ucnoab3oBaHHe KOOPAMHAT M BEKTOPOB IPH PEelICHUH MAaTeMAaTH-
YEeCKHUX U MPHUKJIAJIHBIX 321a4.

IIpakTnyeckoe 3ausaitue Ne 39. Bekropsbl. YpaBHEHUE OKPYKHO-
cTH, cdepsbl, INIOCKOCTU. PaccTosHue Mexay ToukaMu. JlelcTBUS ¢ BEeKTOpAa-
MM, 3aJaHHBIMHA KoOopAnHaTamMu. CkansipHOE NPOU3BEIECHUE BEKTOPOB. BekTop-
HO€ ypaBHEHHUE IPSIMOU U IIIOCKOCTH. VCroib30BaHHE BEKTOPOB MPU JO0Ka3a-
TEIBCTBE TEOPEM CTEPEOMETPHUM.

JUI1 BHEAyAUTOPHBIX 3aHATUN CTYyACHTaM Hapsiy C PEIICHHEM 3a1ad U BbI-
IIOJIHEHWEM NPAKTUYECKUX 3aJaHUM MOKHO NPEIJIOKUTH TEMBI UCCIIEN0BATEIb-
CKUX U pedepaTHUBHBIX pabOT, B KOTOPbIX BMECTO CEpUI OT/EIbHBIX MEJIKHX 33]1a4
U yOpaXHEHUH MpeJyiaratoTcsl CIO’KETHbIE 3a/1aHusl, TpeOyIOoIie AIUTEeNbHON pa-
OOTBHl B paMKax OJHOM MaTeMAaTUYECKOM CHUTyallMd. DTHU TeMbl MOTYT OBITh Kak
WHJUBUIYAIbHBIMU 33JaHUSIMH, TaK W TPYINIIOBBIMHU JIJII COBMECTHOI'O BBIIIOJIHE-
HUSl UCCIIETOBAHUS.

INMPUMEPHBIE TEMBI PE®@EPATOB (JIOKJIA1OB),

NHANBUAYAJBHBIX ITPOEKTOB

HenpepsiBHBIE APOOH.

IIprMeHeHue CI0KHBIX IIPOLICHTOB B OKOHOMUYECKUX pacyeTax.

[TapannenbHOE NPOEKTUPOBAHNE.

Cpennue 3Ha4eHus U UX IPUMEHEHNE B CTATUCTHKE.

BekTopHoe 3a1aHne NpsIMBbIX U INIOCKOCTEW B IPOCTPAHCTBE.

CrnoxeHre rapMOHHYECKUX KOJIeOaHu.

I'padprueckoe penieHre ypaBHEHUN U HEPABEHCTB.

Nk W=



8. [IpaBUIBHBIC U ITOTYNIPABUILHBIC MHOTOTPAHHUKH.

9. Konnueckue ceueHus u ux MpUMEHEHHUE B TEXHUKE.

10. Ilousarue nuddepeninana U ero NPUIOKEHUSI.

11. Cxembl TOBTOPHBIX UCTIBITAHUI bepHyIu.

12.  HccnenoBaHnue ypaBHEHU U HEPABEHCTB C MAPAMETPOM.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIUILIUHBI

2.1. O0bem yueOHOI JUCHUILVINHBI U BHABI y4eOHOH padoThI
B tabnuue ykazan o0bEM BpeMeHH, 3aIUIAaHUPOBAHHbBIN Ha pean3alfio BCeX
BUJIOB y4€OHOM pabOThI:

Buj yueOHoii padoThl Oobvem uacos

MaxkcumajibHas yyeOHasi HAarpy3Ka (Bcero) 234
B TOM YHCJIE€ B OpME MPAKTHUECKON MOJITOTOBKU 70
O0s13aTesIbHAs1 Ay IUTOPHAsI YyueOHasi Harpy3Ka (Bcero) 156
B TOM YHCJIE:

JEKIUH 80

NPaKTUYECKUE 3aHATUS 76
CamocTosiTesibHasi padoTa o0yuyarmerocs (Bcero) 78

Ipomesxcymounas ammecmayus 6 popme ¢ phepeHIPOBAHHOIO 3a4eTa




2.2. TemaTu4eckuil IiiaH 001eodpa3oBaTe/ibHON Y4eOHOM

aucuumianabl OY/1.04 MaTtemaTnka

Maxke. | Camoct KosmmuecTBO ayIMTOPHBIX YacoB
ylleﬁ. . B T.4. B
Ne HauMeHoBaHue Harpys pabora popme Teope- Ipaxrmy.
TeM A31CII0B 1 TeM xa crv- | cTynen Bce- | mpakrn- THY. (cemunap-
bl P eHTZ Ta ro YecKoi o0yue- | cKue) 3aHs-
A nozro- Hue THS
(4ac) TOBKH
BBenenune 2 - 2 2 -
Pa3nea 1. Anredpa 126 44 82 42 40
11 PaszButre mnoHSTHA 13 5 3 4 4
0 YHcie
12 Kopnu, crenenn u 19 5 14 6 3
Jorapupmbl
13 OCHOBBI ~ TPUTOHO- 3 5 18 10 3
METPUU
14 | DyHKwM, X CBOH- | g 5 14 10 6 8
CTBa ¥ rpaduku
15 VYpaBHEHHs 1 Hepa- 20 12 3 6 >
BEHCTBA
KomOunaropuxka,
1.6 CTaTUCTUKA U TEO- 32 12 20 10 10
pHsl BEpOSITHOCTEN
Pa3znen 2. Hauvanaa
MaTeMaTH4eCKOro 42 16 26 10 16
aHaJM3a
21 [TocnenoBarenbHO- 13 5 3 4 4
CTH
2 | !lpomssomsas w ee | ¢ 6 10 10 4 6
MIPUMEHEHHE
73 [lepBooOpazHass u 13 5 2 ) 6
UHTErpa
gﬁff‘eﬂ 3. Teower-| ¢ 18 44 24 20
31 [Ipsambie U MIOCKO- 24 ) 2 10 12
CTH B IPOCTPAHCTBE
32 MHororpaHHuKu 11 3 8 6 2
33 Tema wm moBepxHO- 3 4 4 ) )
CTH BpaILlCHUs
3.4 U3mepenust B reo- 3 4 4 10 ) )
METpUU
35 Koopaunate! u Bek- 1 5 5 4 5
TOPBI
I[H(b(bCPeHHI/IpO— ) ) )
BaHHBIN 3a4eT
Hroro 234 78 156 30 80 76




2.2. XapaKTepUCTHKA OCHOBHBIX BUJ0B YUeOHOIl 1eATeJIbHOCTH CTYJA€HTOB

Ne
n/n

Coaep:xanue 00yueHHs1

XapakTepuCTHKA OCHOBHBIX BUJ0B y4eOHOIi 1eATeILHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBIX JIeiicTBHI)

1.

BBenenune

O3HaKOMIICHHE C POJIBI0 MAaTEMAaTHKH B HayKe, TEXHUKE, SKOHO-

MUKE, WH(POPMAIMOHHBIX TEXHOJOTHSIX M IMPAaKTHYECKOW Jes-
TenbHOCTH. O3HAKOMIICHHE C LIEISMH U 33/1a4aMU N3yUeHHS Ma-
TEMAaTHKU Ipu ocBoeHuu cneunanpHocrei CI10

AJI'EBPA

PazButne
quciie

IOHATHUA ()

Brimonnenue apudmernyeckux AEHCTBUN HaJl YMCIaMH, code-
Tasl yCTHbIE U MMCbMEHHBIE TPUEMBI.

Haxoxxnenue npuOIMKEHHBIX 3HAY€HUI BETUYMH U MOTPEIIHO-
CTeH BBIYHCIICHUNA (a0COJIFOTHOM M OTHOCUTEJIPHOW); CPAaBHEHHE
YHCJIOBBIX BBIPA)KEHUH.

Haxoxzaenue ommbok B npeoOpa3oBaHUsIX U BBIUUCIEHUSIX (OT-
HOCHUTCSI KO BCEM ITyHKTaM IPOTrPaMMBbl).

Kopnu, crenenm, mnora-
pUQMBI

O3HakoOMIJIEHHE C TOHATHEM KOpHS N-H CTENEHU, CBONCTBAMH
pasMKalIoB U NPaBUIaMH CPAaBHEHUS KOPHEH.

DopMyIMpOBAHUE ONPEAECICHUS KOPHS U CBOMCTB KOpHEH. BbI-
YHUCJICHUE U CPAaBHCHUE KOPHEH, BBINOJIHEHUE IIPUKHUIKHU 3Haye-
Hus KopHi. [IpeoOpazoBanne 4MCIOBBIX U OYKBEHHBIX BBIpake-
HUH, coAepkKallluX paguKabl.

Boinonnenue pacueros o ¢popmMysam, coAepKaliuM paguKaibl,
OCYILECTBIISI1 HEOOXOIUMBIE TTOICTAHOBKH U IIPE0Opa30BaHUsL.
OrnpenesieHne paBHOCHIBHOCTH BBIPAXKEHMM C paaukanamu. Pe-
LIEHNE NPPALMOHAJIBHBIX YPaBHEHUM.

O3HakoMIJIEHHE C MOHATHEM CTENEHU C JIEUCTBUTENIBHBIM IOKa-
3areseM.

HaxoxaeHue 3HaueHUi CTENEeHH, MCTONb3Ysl PU HEOOXOIUMO-
CTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anucbIBaHUE KOPHS N-M CTENEHHU B BHUJIE CTENEHU C APOOHBIM
MoKa3aTeiaeM U Hao0OopoT.

@opMyIMpOBaHHUE CBOMCTB CTENEHEW. BrluncieHue creneHen ¢
paloHaIbHBIM I1I0KA3aTEIEM, BBIIIOJIHEHUE IPUKNUKN 3HAUECHUS
CTEIEHU, CPABHEHHE CTEIICHEM.

IIpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAXKECHUH, COMEp-
YKaIIUX CTENEHU, IPUMEHSS CBOMCTBA. Pemenue nokasaTenbHbIX
YPaBHEHHUH.

O3HakomyIeHHE ¢ NMPUMEHEHHEM KOpPHEH M CTENEHEH INpU BBI-
YUCJICHUM CPEJHUX, NEJICHUU OTpPEe3Ka B «30JI0TOM CEYEHUN».
Pemrenne npukiiagHeIxX 3a/1a4 Ha CIOXKHBIE MPOLEHTHI.
BrimonHenue npeobpa3zoBaHuil BBIpaKEHHH, MpUMEHEHUE (op-
MyJ, CBSI3aHHBIX CO CBOWCTBAMH CTETNIEHEH U JIOrapu(MOB.
Onpenenenue o6aacTU JONMYCTUMBIX 3HAYeHUU Jorapupmuye-
CKOTO BhIpakeHUs. Perenne gorapudMuyeckux ypaBHeHHH

OCHOBbI TPUTTOHOMETPHUHN

OCHOBHBIE TOHATHS

W3y4yeHne paaMaHHOTO METOAA U3MEPEHHUS YIJIOB BPALICHUS U
UX CBSI3U C TpalycHOM Mepoil. M300paxkeHne yrioB BpalleHUs
Ha OKPY>KHOCTH, COOTHECEHHME BEJIMYMHBI yTia C €ro pacroo-
xkeHueM. GopMyIMpoBaHUE ONPENEIICHUN TPUTOHOMETPUYECKHUX
(GyHKUMH [UI YTJIOB MOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJBHO-
IO TPEYTOJIbHHUKA U O0BSICHEHHE UX B3aUMOCBS3U

OCHOBHBIE TPUTOHOMET-
pPUYECKUE TOXKIECTBA

HpI/IMCHeHI/Ie OCHOBHBIX TPUTOHOMCTPHYCCKUX TOXIACCTB I
BBIUMCIICHUS 3HAYCHUU TPUTOHOMCTPHUYCCKUX (I)yHKI_II/Iﬁ 1o ona-




HOU U3 HUX

[IpeoOpa3oBanuss  mpo-
CTEHIINX TPUTOHOMETPH-
YECKUX BBIPAKECHUN

N3yyenne ocHOBHBIX (OPMYJI TPUTOHOMETPUU: (HOPMYIIBI CIIO-
KEHUsI, YABOEHHUS, IPEoOpa3OBaHUs CyMMbl TPUTOHOMETpUYE-
CKUX (yHKUMH B MPOU3BEACHHE M IMPOU3BEACHUS B CyMMY U
IIPUMEHEHHE NIPU BBIYUCICHUM 3HAYEHUSI TPUTOHOMETPUYECKOTO
BBIPA)KEHUS U YIIPOIIECHUS €TO.

O3HaKOMJIEHME CO CBOMCTBAMHM CHMMETPUM TOYEK HA €IUHHUY-
HOM OKpY>XHOCTH M IPUMEHEHHUE WX JJIs BbIBOJA (OpMYJ MpHU-
BEJICHUS

[TpocTeiiimue  TPUTOHO-
METPUYECKHE YpaBHEHUS
U HepaBEeHCTBA

Pemenne no ¢bopMmynaMm U TPUTOHOMETPHUECKOMY KpPYTY IpO-
CTEHIINX TPUTOHOMETPUYECKUX YPABHEHUM.

[IpumeHeHne 0OOLMX METOJIOB PELICHUS ypaBHEHUH (TpuBese-
HUE K JIMHEHHOMY, KBaJpPAaTHOMY, METOJ PA3JI0KEHUsS HAa MHO-
KUTEIH, 3aMEeHbI IIEPEMEHHON) MPHU PEIIeHUH TPUTOHOMETpUYe-
CKMX ypaBHCHMH. YMEHHE OTMEUYaTh Ha KpPyre pEeLICHHUs Mpo-
CTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB

ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIa

O3HakOMJICHHE C TIOHSITHEM OOpATHBIX TPUTOHOMETPUYECKHUX
(byHKIMIA.

N3yueHne onpeneneHuii apkcuHyca, apkKKOCHHYca, apKTaHT'€HCa
yucia, (GOpPMyITUpOBAaHUE WX, H300paKEHHWE HA EAMHUYHON
OKPY’KHOCTH, TPUMEHEHHE NIPU PEUICHUN YPaBHEHUH

®YHKIIUU, UX CBOUCTBA U TPA®UKU

Oynkuuu. [lomarue o
HENpPEpPhIBHOCTH  (YHK-
LU

O3HakoMJIeHHE C MOHATHEM MNEPEMEHHOW, MpUMEpamMu 3aBUCH-
MOCTEHN MEXAY NTEPEMEHHBIMU.

O3HakOMJICHHE C TOHSATHEM rpaduka, OMpeaelieHne MPUHAI-
JIeKHOCTH TOukH Tpaduky dpyukmuu. Onpenenenue mno Gopmyie
MPOCTEHIIel 3aBUCUMOCTH, BHIa ee rpaduka. BeipaxkeHue mo
dhopmysie oTHON IEpEeMEHHOW uepe3 apyTHe.

O3zHakoMJIeHHE ¢ ompesesneHneM (yHKIUU, (OPMYITHPOBAHUE
ero. Haxoxnenne obnactu ompeneneHuss U 00JacTH 3HAYEHUUN
GbyHKINN

10.

CgoiicTBa dbyHKIIH.
I'paduueckass uHTEpIIpE-
tanus. [lpumepsr QyHK-
[IUOHANFHBIX 3aBHCHUMO-
CTed B peEaJbHBIX MPO-
1eccax u SIBJICHHSIX

O3HakoMJIeHHE C TTpUMepaMu (PyHKIHMOHAIBHBIX 3aBUCUMOCTEN
B peaJbHBIX MPOIIECCaX U3 CMEKHBIX TUCIMILIHH.
O3HaKOMJIEHHE C JI0Ka3aTeIbHBIMU PACCYKICHUSIMH HEKOTOPBIX
CBOWCTB JIMHEWHOM M KBaJApaTUYHON (PYHKIUH, IPOBEJACHUE HC-
CJIeIOBaHMsI JIMHEWHOM, KyCOYHO-TMHEWHOH, NPOOHO-THMHEHHON
U KBaJpaTHYHON (YHKUUH, mocTpoeHue ux rpagpuko. [loctpo-
eHue u urenne rpadukoB Qynkiuii. MccnenoBanne GpyHKImu.
CocraBieHue BUI0B (YHKUUH 10 TaHHOMY YCIIOBHIO, PELICHHE
3aJ1a4 Ha SKCTPEMYM.

Brimonnenue npeodpa3zoBanuii rpadguka GyHkmm

I1.

OO6patHble QyHKIUU

Nzyuenue nonamus obpamuou gyukyuu, onpedeieHue 8uoa u
nocmpoenue 2paguxa oopamuol QyHKyul, HaxodxicoeHue ee 00-
nacmu  onpedeieHuss u obaacmu 3Havenui. llpuMeHeHHe
CBOWCTB (DYHKUMH NpPU HCCIEIOBAHUM YPAaBHEHUHA U PELICHUH
3a7a4 Ha AKCTpeMyM. O3HAaKOMIJICHHE C TIOHSATHEM CIIOKHOM
byHKIMN

12.

CreneHHEIC, ToKa3a-
TENbHBIE, JIoTapuMuIe-
CKHE€ ¥ TPUTOHOMETpHYe-
ckue ¢ynkuuu. OOpar-
HblE  TPUTOHOMETpHUYE-
CKue (PyHKUIUHU

Bbruncnenne 3HaueHud (QyHKIOMA 1O 3HAYEHHMIO apryMEHTa.
Omnpenenenue MOJOKEHUS TOUYKH Ha rpaduke Mo ee KOOpAHHA-
TaM U Ha00OPOT.

Hcnonp3oBanue CBOWCTB (YHKIMU Ui CPaBHEHUS 3HAUYCHUH
cTeneHeu u jorapudmMos.

[Toctpoenne rpaduKkoB CTETIEHHBIX M JOTapU(PMUIECKUX (PYHK-
1uil. Pemenue nokasarenabHbIX UM JIOrapu(MUUECKUX YpaBHEHUI




1 HEPABEHCTB 110 U3BECTHBIM AJITOPUTMaM.

O3HakOMJIEHME C TIOHATHUEM HEMNPEPBIBHOM NEPUOAMUYECKON
¢byHkuy, GopMyIMpOBaHUE CBOWMCTB CHHYCAa M KOCHHYcCa, IO-
CTPOEHHUE UX IPa(UKOB.

O3HakOMJIEHHE C IOHATHEM T'apMOHMYECKUX KOJIeOaHWH U MpHU-
MepaMHU TapMOHUYECKUX KOJIeOaHUi 7151 ONMCaHUs MTPOLIECCOB B
¢buzuke u Apyrux obmnactax 3HaHusA. O3HaKOMJICHHE C MOHSATHEM
paspbIBHOM  mepuoauueckol  QyHKuuH, (GopMmynupoBaHue
CBOMCTB TaHT€HCA U KOTAHI€HCAa, TIOCTPOCHHUE UX IPaPHUKOB.
[IpumeHeHune cBOMCTB (DYHKIMIA Uil CpaBHEHUS 3HAUYCHHUH TpH-
TOHOMETPUYECKUX (DYHKIMHA, pElIeHUs TPUTOHOMETPUUYECKUX
YPaBHEHHUH.

Ilocmpoenue cpaghuxoe obpammuvbix  MPULOHOMEMPUUECKUX
@yHKYUll U onpedenerue no epagpuKram ux c8oLUcms.
Brinonnenue npeobpazoBaHus rpagkoB

YPABHEHUS N HEPABEHCTBA

13.

VYpaBHEHUSI U CUCTEMBI
ypaBHEHHUI
HepasenctBa u cucremsl
HEPaBEHCTB C JABYMs Ile-
pEMEHHBIMU

O3HaKoOMJICHHE C MPOCTEUIIMMHU CBEJICHHSMHU O KOpPHSX aireod-
pandecKux ypaBHEHUH, MOHATUSIMHU HUCCIEIOBAHUS YPABHECHUN U
CUCTEM ypaBHEHUM.

W3yyeHne Teopun paBHOCHIBHOCTH YpaBHEHUH M €€ MpHMEHe-
Hus. [loBTopeHue 3amucu penIeHus] CTaHAAPTHBIX YpaBHEHHH,
NpUEMOB TIpeoOpa3oBaHMsl ypaBHEHHH MJIsI CBEACHUS K CTaH-
JTapTHOMY YpaBHEHHIO.

Pemenne pannoHanbHBIX, HPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUH U CHCTEM.

Hcnonp3oBanue cBOMCTB M TrpadukoB (GYHKIUHA Ui pELICHUS
ypaBHeHHH. [ToBTOpeHNHE OCHOBHBIX NMPHEMOB PEILICHHS CUCTEM.
Pemenne ypaBHeHHH ¢ IPUMEHEHHEM BCEX MPUEMOB (pa3ioxkKe-
HUS Ha MHOXXHTEJH, BBEJCHUS HOBBIX HEW3BECTHBIX, MOJCTa-
HOBKH, rpad)iueCKOro METoa).

Pemenue cucreM ypaBHEHHH C NIPUMEHEHHEM Pa3IMYHBIX CIIO-
co00B.

O3HakOMJIEHME C OOIIMMH BOIPOCAMH PEIICHUS HEPABEHCTB U
UCTIOJIb30BAaHUE CBOMCTB M TpaduKoOB (YHKIUHA NPH pEIICHUU
HEpPaBEHCTB.

Pemenne HepaBeHCTB M CHCTEM HEPABEHCTB C NPUMEHEHHEM
Pa3IMYHBIX CIIOCOOOB.

[TpumeHeHre MaTeMaTHYECKUX METOJIOB JUIS PELICHUS COAepIKa-
TEJIBHBIX 33/1a4 U3 Pa3IMYHBIX 00JacTell HAyKH U MpaKkTUku. H-
TEPIPETUPOBAHNE PE3YJIBTATOB C YUYETOM PEaIbHBIX OrpaHHYe-
HHH

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSI BEPOSITHOCTEHA

14.

OcHOBHBIE TTOHSTHUS
KOMOMHATOPUKHU

W3zydenue npasuiia KOMOMHATOPUKHU M TPUMEHEHHE TIPHU periie-
HUHM KOMOMHATOPHBIX 3a/ad.

Perrenne KOMOMHATOPHBIX 3a/1a4 METOAOM Tepedopa | 1o mpa-
BUITY YMHOKCHHSI.

O3HakoMJICHHE C TIOHATUAMU KOMOMHATOPUKHU: Pa3MEIICHUIMH,
COYETaHUSIMH, TIEPECTAHOBKAMHU 1 (HOPMYIIaMH ISl HX BBIUHUCIIE-
Hus. OOBsCHEHHE W TpUMEHEeHHe (OPMYIT Uil BBIYHCIICHUS
pa3MeIlIeHNi, TepecTaHOBOK M COYETAaHHUI MPU PELICHNH 3a/a4.
O3zHakomienue ¢ 6uHomMmoM HproToHa u TpeyronsHukom Ilacka-
151, PemieHne npakTuyeckux 3a1a4 ¢ HCIOJIb30BAaHUEM TTOHATHH
Y paBUJI KOMOWHATOPUKH

15.

DJIEeMEHTHl TEOPUU BEPO-

I/I3y‘{CHI/Ie KJIIACCUYCCKOI'o OIPEACICHUA BECPOITHOCTH, CBOMCTB




ATHOCTEN

BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMmoTrpenue npumMepoB BBIYUCIICHUS BEPOSITHOCTEN. Pemenue
3aJ1a4 Ha BBIYHCIICHHE BEPOSITHOCTEHN COOBITUI

16.

IIpencraBnenve naHHBIX
(Tabmuupl, aUArpaMMBbI,

rpadukm)

O3HakoMJICHHE C MPEICTaBIEHNEM YHCIOBBIX JaHHBIX U UX Xa-
PaKTEepUCTHKAMHU.

Pemenue mpakTHyeckuXx 3aaad Ha 0OpabOTKY YMCIIOBBIX JIaH-
HBIX, BBIYHCIICHHE UX XapaKTEePUCTUK

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

17.

ITocnenosarensHOCTH

O3HakoMJIEHHE C MOHSATUEM YHUCJIOBOW IOCIIEIOBATEIbHOCTH,
crioco0amH ee 3a/1aHusl, BEIYMCICHUSIMH €€ YWICHOB.
OsHakomaeHue ¢ nowsamuem npeoeia nocied08amenbHOCU.
O3HaKOMJICHHE C BBIUYMCIEHHUEM CYMMBbI OECKOHEYHOTO YHCIIO-
BOT'O psifia HA MPUMEPE BBHIYHUCICHHUS CyMMbl OECKOHEYHO YObI-
BAIOLICH r€OMETPUYECKOM IPOIPECCUH.

Pemenue 3a1ay Ha npuMeHeHne HOpPMyIIbl CyMMbI OECKOHEUHO
yOBIBAIOIIEH reOMETPUIECKON IPOTPECCUU

18.

[TpousBogHas u ee mpu-
MEHEHUE

O3HaKOMIJIEHHUE C IOHATUEM IIPOU3BOIHOM.

Wzyyenne u GpopmyaupoBaHrue €€ MEXaHHYECKOr0 U FeOMEeTpH-
YECKOI'0 CMbICTIA, U3YUEHUE AITrOpPUTMa BBIYUCICHUS MPOU3BOI-
HOHM Ha IPUMEpPE BBIYUCIIEHUSI MTHOBEHHON CKOPOCTH U YIJIOBO-
ro ko3¢ duruenTa KacaTeabHOI.

CocraBneHre ypaBHEHUS KacaTelIbHOW B 00IIIEM BHJIE.
VYcBoenue npaBui audQepeHIMpoBaHus, TaOIUIbl TPOU3BOI-
HBIX 2JIEMEHTApHBIX (YHKIHUHA, MpUMEeHeHHe It AuddepeHin-
poBaHusl QYHKIIHIA, COCTABICHUS YPAaBHEHUS KacaTeIbHOM.
N3yuenue TeopeM O CBS3M CBOMCTB (DYHKITMM M TIPOU3BOJTHOM,
(opMyIHpOBKa HX.

[IpoBeaeHue ¢ MOMOIMIBIO MTPOU3BOAHON HCCIEOBaHUS (DYHK-
LIUH, 33JJaHHOH (POpMYITOi.

VYcraHoBIeHUE CBA3U CBOMCTB (DYHKIIMH M MPOU3BOTHOM 1O UX
rpadukam.

[IpuMeHeHne NpOM3BOIHOM IS PEIICHMS 3a/1a4 Ha HAXOXKICHHE
HauOOJIBIIIET0, HANMEHBIIIETO 3HAUEHUS U Ha HAXOXKJICHUE JKC-

TpeMyma

19.

[lepBooOpa3nas u uHTE-
rpai

O3HaKOMJICHHE C TIOHATHEM UHTETpalia U epBOOOPA3HOM.
W3yyenne mpaBuiia BBIUMCICHUS MEPBOOOPA3HON U TEOPEMBI
Herotona- Jleitbnuna.

Pemenue 3amau Ha CBSI3b MEPBOOOPA3HOW M €€ MPOU3BOIHOM,
BBIUMCIICHUE NTEPBOOOPA3HOM I JAaHHOH (PyHKITHH.

Pemenue 3amay Ha mpUMEHEHUE HHTErpaja Ui BBIYMCICHUS
(bu3NUeCKUX BEJTMYUH U IUIOIAACH

I'EOMETPHUSA

20.

[IpsiMble ¥ MJIOCKOCTH B
IPOCTPAHCTBE

dopMyIHpOBKa U TMPUBEJICHUE JT0KA3aTEIbCTB MPU3HAKOB B3a-
MMHOTO PacIoJIOKEHHUs MPSIMBIX U MJIockocTel. Pacno3HaBanue
Ha YyepTekax U MOJCISX Pa3IMYHBIX CIy4aeB B3aUMHOTO pacIio-
JIO)KEHUSI TPSMBIX U IJIOCKOCTEH, apryMEHTHPOBaHHE CBOUX
CYKJICHHIA.

@opMyIUpOBaHUE OMpPEEICHUN, TPU3HAKOB U CBOMCTB Mapa-
JIEBHBIX U MEPIEHAUKYIISIPHBIX TUIOCKOCTEH, IBYTPAHHBIX U JIU-
HEWHBIX YIJIOB.

BrinonHenue mocTpoeHus YIriioB MEXAY NPSAMBIMU, MPSIMOU U
IJIOCKOCTBIO, MEX]Y IMJIOCKOCTSMHU MO OMHCAHHUIO M PaclO3Ha-
BaHHE UX HA MOJICIIAX.

[IpuMeHeHrne MPU3HAKOB M CBOMCTB PACIOJOKEHUS MPSIMBIX H




IJIOCKOCTEH MpU pelIeHUH 3a1au.

N300parkeHre Ha pHCYHKaX M KOHCTPYMPOBAHHE Ha MOJIENAX
MEPIEeHIUKYIISIPOB U HAKJIOHHBIX K IJIOCKOCTH, MPSIMBIX, Mapal-
JIENIBHBIX IUIOCKOCTEH, YIJIOB MEXKIY HpPSIMON M IUIOCKOCTBIO M
000CHOBaHHE TIOCTPOEHUSI.

Pemenune 3amad Ha BBIUKCICHHE T'€OMETPUUYECKHUX BEJIMYMH.
OnuceiBaHHE PAaCCTOSIHUSI OT TOYKH JO TUIOCKOCTH, OT MPSMOit
710 TUIOCKOCTH, MEX]y IUIOCKOCTSMH, MEXIY CKPELUIUBAIOIIMMHU-
Csl TPSAMBIMH, MEXAY HPOU3BOJBHBIMU (UTYpaMU B MPOCTPAH-
CTBE.

®opMyIUpOBaHUE U JIOKAa3bIBAHUE OCHOBHBIX TEOPEM O PacCTO-
SHUSAX (TEOpEeM CYIIECTBOBAHMUS, CBOMCTBA).

N300paxkeHne Ha yepTexkax U MOJENSAX PAcCTOSHUS U OOOCHO-
BaHNE CBOMX CYXAcHMH. OnpeneneHrue U BbIYUCIEHUE PacCTOsI-
Hull B mpoctpancTBe. [Ipumenenue Gopmyn u TeopeMm IaHU-
METPUH JUIsl PEILICHNUS 3a1a4.

O3HaKOMJIEHHME C MOHATHEM NApaJJIEIBHOTO MPOEKTUPOBAHUSA U
€ro cBoucTBaMU. Popmynuposarue meopemvl 0 nIOWaAoU Opmo-
20HANLHOU NPOEKYUU MHO20Y20NbHUKA.

[Ipumenenue Teopuu uis 00OCHOBAHUS MOCTPOECHUN M BbIYHC-
JICHUM.

ApryMEHTHPOBAaHHE CBOMUX CYKJICHHMI O B3aHMHOM pacCIOJIOXKe-
HUM NIPOCTPAHCTBEHHBIX QPUTYp

21.

MHororpanHuKu

Onucanue U XapakTepUCTUKA Pa3IMYHbIX BUJIOB MHOTOTPAHHU-
KOB, IEPEYUCIIEHUE UX DIIEMEHTOB U CBOMCTB.

N300paxeHne MHOTOTPAaHHUKOB M BBINIOJIHEHUE MOCTPOCHHUS Ha
1300pakeHUSIX U MOJIEIISIX MHOTOTPAaHHUKOB.

Borunicnenue NMHEHHBIX 3J€MEHTOB U YIJIOB B MPOCTPAHCTBEH-
HBIX KOH(QUTYpALUIX, apTYMEHTUPOBAHHE CBOMX CYKJICHHH.
XapakTepucTuka M H300paKeHHE CEUYEeHMs], pPa3BEPTKH MHOTO-
I'PaHHUKOB, BBIUMCIIEHHE TUIOIIA/Iel TOBEPXHOCTEN.
[locTpoenne mpocTelmux ceyeHuil Ky0a, MPU3MBbI, TUPAMHUIBI.
[IpumeHenue (akToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakOMJIEHHE C BHJIaMU CUMMETpPUN B MPOCTpaHCTBE, (popmy-
JMPOBAaHUE OINPEAEIECHUN U CBONCTB. XapaKTEPUCTHKA CUMMET-
pHUH TeJ BpallleHUs] 1 MHOTOI'PaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHUH NIPU PELIEHUH 3a/1a4.
Hcnonws3oBanne mpuoOpETEHHBIX 3HAHHWM JIJIST MCCIICIOBAHUS U
MOJIETTMPOBAHUS HECIIOKHBIX 33/1a4.

N300paxeHne OCHOBHBIX MHOTOTPAHHUKOB U BBINIOJIHEHUE pU-
CYHKOB I10 YCJIOBHSIM 3a/1a4

22.

Tena w TOBEPXHOCTHU
BpalleHUs

O3HakOMJIEHHE C BUIAMH Tell BpalleHHs, (OpMyJIUpPOBaHUE UX
ONPEICIICHUI U CBOWCTB.

@opMyIMpPOBaHHE TEOPEM O CEUYEHHHM IIapa IUIOCKOCTBIO U
TJIOCKOCTH, KacaTenbHOM K cepe.

XapakTepucTuka U U300pakeHUe Tel BpallleHus, UX pa3BepTKH,
CCUCHUSI.

Pemienue 3agay Ha MOCTPOEHUE CEUEHUH, BBIYMCICHUE JJIVH,
paccTosiHuM, yrioB, uiowmanei. IIpoBeneHune pokazaTenbHBIX
paccyXIeHHI NpY PEIICHUH 3a7a4.

IIpuMeHeHHEe CBOWCTB CUMMETPHUHM IIPU PELICHUH 3a1a4 Ha Teja
BpallleHUs, KOMOMHALINIO TeJ.

N300paxkeHre OCHOBHBIX KPYTJIBIX TET W BBITIOJHEHUE PUCYHKA
10 YCJIOBHUIO 33a4H




23.

H3mepenus B reomerpun

O3HaKOMIJIEHHE C TMOHATHIMU IUIOMIAIA U 00beMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenne 3agad Ha BBIYHCICHUE IUIOMIAJICH IIOCKUX (DUTYp C
MIPUMEHEHHUEM COOTBETCTBYIOMUX (HOpMYJT U (aKTOB M3 IJIaHU-
MeTpun. V3yueHue TeopeM O BBIUMCICHHH 00BEMOB MPOCTPaH-
CTBEHHBIX TeJI, PEIICHHUE 3a]1a4 Ha IpUMEHEHUE (POPMYIT BBIYHC-
neHust 00beMoB. M3yuenue GopMyIt sl BBIYUCIICHUS TUIOIIA IS
MOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJ BPAILICHHUS.
O3HakoMJIEHHE ¢ METOJIOM BBIUMCIICHHUS TUIOIIAIN TOBEPXHOCTH
cheprl. Pemenue 3amau Ha BBIUMCIACHUE TUTONIAACH IMOBEPXHO-
CTH MPOCTPAHCTBEHHBIX TEJ

24.

KoopauHate! 1 BEKTOpHI

O3HakOMJICHME C TIOHATHEM BEKTOpa. I3yueHue nexkapToBoi
CUCTEMBI KOOPJMHAT B IIPOCTPAHCTBE, IIOCTPOEHHUE IO 3aJaHHBIM
KOOpJAMHATaM TOYEK U IUIOCKOCTEH, HAX0XKIECHNE KOOPINHAT TO-
YeK.

HaxoxxaeHue ypaBHEHUH OKPYKHOCTH, Cepsl, MIIOCKOCTH. BbI-
YHUCJICHUE PACCTOSHUN MEXKIY TOUKAMHU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEIMYUH, MPAaBWJI PA3JIOKECHHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IPABWII HAXOXKICHUS
KOOpJMHAT BEKTOPA B MPOCTPAHCTBE, IPAaBUJI ACHCTBUM C BEKTO-
paMu, 3aJJaHHBIMU KOOPIMHATAMH.

[IpuMeHeHNe TeOpHH NIPU PELICHUH 3a]a4 Ha IEUCTBUS C BEKTO-
pamu. M3yueHne CKaJsIpHOIO NMPOU3BENCHMS BEKTOPOB, BEKTOP-
HOTO YpaBHEHMs NpPSAMOM M IUIOCKOCTH. [IpumeHeHue Teopun
IIPY PELICHUH 3a/1a4 Ha JCUCTBUSA C BEKTOpPaMH, KOOPAUHATHBIN
METOJI, IPUMEHEHNE BEKTOPOB AJIs1 BBIUMCIICHUS BEIWYUH YIJIOB
U paccTossHui. O3HaKOMIIEHUE C 10Ka3aTEILCTBAMU TEOPEM CTe-
PEOMETPUM O B3aMMHOM DPACIIOJIOKEHUM NPSAMBIX U IUIOCKOCTEH
C MCIOJIb30BAaHUEM BEKTOPOB







3. YYEBHO-METOJAUYECKOE n MATEPHUAJIBHO-
TEXHHUYECKOE OBECIIEYEHHUE MNPOI'PAMMBI YUEBHOM
JUCHUAIIJINHBI

OcBocHue POrpaMMBbl y4eOHOM JIACIUILINHBI «MaTteMaTuka
npeaycMaTpuBaeT HajJudyue y4yeOHOTO KaOWHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTh
MIPOBOAUTH yU€OHbBIC 3aHSATHUS.

ObGopynoBanne KaOMHeTa MATEMATHKH, MATEeMATHYeCKHUX IMCIMILIMH,
CTATHCTHUKHM U METOJMKHN MAaTEeMATH4€eCKOT0 Pa3BUTHSA:

- pabouee MECTO MperogaBaTes;

- pabouue mecta 00yyaroluxcs;

- y4eOHO-MeTOIuUecKas TUTeparypa;

- y4eOHBIC IJIaKaThI TI0 pa3jeiiaM MaTeMaTUKH,

- nopTpeThl MaTeMaTukoB (18 mit.);

- JIEMOHCTPAIMOHHBIN HA00P TEOMETPUUECKUX TEIT;

- KOMILIEKT YEPTEKHBIX HUHCTPYMEHTOB;

- KOMIIBIOTEP C MYJIbTUMEIUA ITPOCKTOPOM.

4. PEKOMEHAYEMAS JIMTEPATYPA
Ilepeyenb pexomMeHAyeMbIX Y4eOHbIX uU31aHMil, UHTepHET-pecypcoB, a0-
MOJIHUTEJIbHOM JIUTEPATYPHI

s cmyoenmosg

1. Marematuka: anreOpa U Hadaja MaTeMaTHYE€CKOTO aHaIN3a, TEOMETPHUS.
Anre0Opa u Hayana MmaTemMaTudyeckoro ananuza. 10-11 knaccel: yueOHUK 17151 00111€00-
pa3oBaTeNbHBIX OpraHu3anuii: 0a3oBbId W yrayoOneHHbll ypoBuu / III.A. Anumos,
FO.M. Konsrun, M.B. TkaueB u ap. - 3-e uza. - M.: IIpocseienue, 2019. - 463 c.:
170

2. MaremaTuka: anrebpa U Hauajia MaTEMaTUYECKOTO aHaIN3a, TeOMETPHS.
I'eomeTpus. 10-11 kiaccel: yueOHUK 111 00IIe00pa3oBaTeIbHBIX OpraHu3aluii: Oa-
30BbIN U yriyonenasid yposau / JI.C. Atanacsu, B.®. byry3os, C.b. Kagomies u
np. — 3-e u3a. — M.: IIpocsenienue, 2019. — 255 c.: un. — MI'Y-mkore.

3. boromonos, H.B. IIpaktuueckue 3anarusi no marematuke. B 2 4. Yacte
1: yueb. mocobue mis CIIO / H.B. boromonos. - 11-e u3a., nepepad. u nom. — M.:
FOpaiit, 2020. — 285 ¢. — Cepus: [Ipod. obpazoBanme.

4. boromosos, H.B. I[IpakTtuueckue 3anatust mo marematuke. B 2 4. Yacte
2: yueb. mocooue s CIIO / H.B. boromonos. — 11-e u3n., nepepad. u gom. — M.:
FOpaiit, 2020. — 217 ¢. — Cepus: [Ipod. obpazoBanue.

s npenooasamenet
3. bammvakos, M.1. Marematuka : yueOHuk / bammakoB M.1. — Mocksa
KunoPyc, 2020. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (nara obpamenus: 09.12.2020). — TeKcT : PAEKTPOH-

HBIH.



6. bammakos, M.1. Marematuka. [IpakTukym : y4eOHO-TTPaKTUYECKOE IO~
coobue / bammakor M.U., Outuna C.b. — Mocksa : KuoPyc, 2021. — 294 c. —
ISBN 978-5-406-05758-2. — URL: https://book.ru/book/939104 (mara obparmieHus:
09.12.2020). — TekcT : 31EKTPOHHBIN.

7. [Mumayes, B. C. Maremarrka : y4eOHUK M MPAKTUKYM Ul CPEIHErO
po¢eCCUOHAIBHOTO obpazoBanusi /  B. C. lllunayes ; noj  peAakuuei
A. H. TuxonoBa. — 8-¢ u3., nepepad. u gon. — Mocksa : MUznarensctBo FOpaiit,
2020. — 447 c¢. — (IIpodeccuonanbHoe oOpazoanue). — [SBN 978-5-534-13405-6.
— Tekct : AIIEKTPOHHBIN // ObC FOpaiit [caitT]. -
URL: https://urait.ru/bcode/459024 (nara o6pamienus: 09.12.2020).

8. boromonos, H. B. MaremaTtuka. 3agauu ¢ penieHus MM B 2 4. : y4eOHOe
nocodue Juist cpeHero npodeccuoHanbHoro oopasosanus / H. B. boromonos. — 2-¢
u31., uctp. u gomn. — Mocksa : UznatensctBo FOpaiit, 2020. — 439 c. — (IIpodec-
cuoHanbHOe obpaszoBanue). — [SBN 978-5-534-09108-3. — TeKcT : 2IeKTpOHHBIH //
OBC HOpaiit [caitit]. — URL: https://urait.ru/bcode/449007 (nmata oOparieHus:
09.12.2020).

9. HNanuurep, B. A. Martemaruka: norapumuueckue ypaBHEHUS U Hepa-
BEHCTBA : yueOHOe mocobue sl cpeaHero npodeccuoHanbHOro oOpazoBaHus /
B. A. lanunrep. — 2-e usa., ucnp. u gon. — Mocksa : M3narensctBo FOpaiir,
2020. — 176 ¢. — (IIpodeccuonanbHoe oOpazoanue). — ISBN 978-5-534-05316-6.
— Tekct : AJIEKTPOHHBIN // 2ObC Opaiit [caiiT]. —
URL: https://urait.ru/bcode/449055 (mara ob6pamienus: 09.12.2020).

10. Kopoes, F0.1. HaueprarensHas reomerpus : yueobnuk / Kopoes FHO.H.
— Mocksa : KnoPyc, 2021. — 422 c¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (mara obpamenus: 09.12.2020). — TekcT : 37IEKTpOH-
HBIN.

11.  Kysmmnos, H.C. Hauepratensnas reometpusi. Kpatkuii kypc : yueOHOe
nocobue / KysmmnoB H.C. — Mocksa : KnoPyc, 2020. — 149 c. — ISBN 978-5-
406-01339-7. — URL: https://book.ru/book/935913 (nata obpamenus: 09.12.2020).
— TeKCT : DJIeKTPOHHBIN
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