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1. IOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma ob6meoOpazoBaTensHoit  ydeOHoM  mucummuimHa OVYJ]113
Marematuka (nanee «MaremaTuka») NpeJHa3HAYeHA IS U3yYEHHS MATEMaTUKU
IpU peanu3aluy 00pa30BaTeIbHON IPOTrPaMMBI CpPeIHEro 00mero oopa3oBanus B
Ipejenax OCBOSHMsI OCHOBHOM IIpo(ecCHOHaIbHOW 00pa30BaTebHOM IIPOrpaMMb]
CIIO (OIIOII CIIO) na 6a3ze ocHOBHOro 00IIEro 00pa3oBaHMs MPH IOATOTOBKE
CIIEIMAIIUCTOB CcpeaHero 3BeHa 1o crneumanbHocT 21.02.05 3emensHo-
UMYIIECTBEHHBIE OTHOILICHHSI.

ITporpamma paspaborana Ha ocHOBe TpeboBanuit ®I'OC cpennero obiiero
00pa3oBaHMs, TPEABSBISIEMBIX K CTPYKTYpe, COAEPXAHUIO U pe3ysbraTaM
OCBOEHHMsI y4ueOHOW jgucruIuimHbl «MaTematuka», B  COOTBETCTBUHM  C
PexomeHnanusMu 110 OpraHuM3alyy MOJy4YeHUs CpeHero o0IIero oopa3oBaHus B
npejienax OCBOEHHsl 00pa30BaTENIbHBIX IPOTPaMM CpPEIHEro MpodecCHOHAIBHOrO
obpazoBanus Ha 06a3e OCHOBHOro o0mero obpasoBaHus ¢ yderoMm [IpumepHoii
OCHOBHOH 00pa3oBaTeJbHOM IporpaMMmbl CpeaHero oOmero o0Opa3oBaHus,
0/100peHHOH pemienreM (eneparbHOro y4eOHO-MEeTOAUIECKOr0 00beIUHEHHS 110
obmemy obpazoBanmio (rpoToko ot 28 uroHs 2016 r. Ne 2/16-3).

Copepxanue nporpamvbel OV ][.13 MaremaTuka HanpaBJI€HO Ha JOCTHKEHUE
CIIEYIOLIUX LICTICH:

. o0ecrieueHre  CPOPMHUPOBAHHOCTH  IIPEJCTABICHUA O  COIMAIBHBIX,
KyJIBTYPHBIX M UICTOPUYECKUX (aKTOpaxX CTAHOBJICHHUS] MAaTEMATUKH,

. obecrieueHre CHOPMUPOBAHHOCTU JIOTUYECKOIO, alTOPUTMUYECKOIO U
MaTeMaTUYECKOI'0 MBIIILICHHUS;

. obecnieuenre cHOPMUPOBAHHOCTH YMEHUN IIPUMEHSTH MOJIy4YeHHbBIE 3HAHMS
IIPH PEIIeHUH Pa3IMIHbIX 3a/1a4;

. obecrieueHre chOPMUPOBAHHOCTH IPE/ICTABICHUNA O MaTeMaTHKe KaK 4acTH
00IIIeYeI0BEYeCKO KYyJIbTYpbl, YHUBEPCAIBHOM S3bIKE HAYKH, ITO3BOJISIOLIEM

OIMUCHIBATHL U U3yYaTh PECAIbHBIC IMTPOLIECCHI U SABJICHUA.



B nporpammy BkIIIOUEHO cozepikaHUe, HalpaBieHHOe Ha (OpMHUpOBaHHUE Y
00y4Jaromuxcsi KOMIICTCHIUH, HEOOXOMUMBIX /I KA4YeCTBEHHOTO OCBOCHHS
OIIOII CIIO Ha 6a3e OCHOBHOIrO 00IIEro 0Opa30BaHMS C IOIYyYEHUEM CPETHETO
obmero o6pa3oBaHUS; IPOrPaMMBI IIOJTOTOBKH CIIELMAIUCTOB CPEIHEro 3BEHa
(IITICC3).

Pabouast mporpamma yuebnoi jucummmbasl  OVYJI.13  MaremaTuka
pa3zpaborana Ha ocHoBe [IpumepHOit mporpaMmel 00IIE06Pa30BaTENLHOM yueOHOM
auciuIuinHel  «MartemaTtuka: anreOpa M Havala MarTeMaTHYeCKOro aHallM3a;
reOMeTpHs»  Uld  NpO(EeCcCHOHANBHBIX  00pa3oBaTENIbHBIX  OpraHU3aluii
(pexomenyoBannoit PI'AY «DUPO», mporoxkon Ne 3 or 21 wmrons 2015 r.,
PeTUCTpaliOHHBIN HoMep peneH3uu 377 ot 23 uronst 2015 1. PI'AY «DOH1PO»). B
paboueil mporpamme y4eOHO#U mucipmmasl OVJ[.13 Marematika yTOYHEHEI
cojepkaHre  y4eOHOro Marepuaia, IIOCIEIOBATEILHOCTE €ro  H3ydYeHHs,
pacrpejenenue y4eOHbIX 4acoB, TeMaThka pedepaToB, BUIbI CAMOCTOSTEILHBIX
paboT, yuuThIBas CHELU(UKY NPOrpamMM MOArOTOBKH CIELHUATHCTOB CPEIHEro

3B€HA OCBAMBACMOM CHEIMAIBHOCTH.



2. OBIIAS XAPAKTEPUCTUKA YYEFHOM U CHUTLIAHBI
OY /.13 MATEMATHKA

Marematuka  sBisercs byHmaMeHTaNBEHON obureodpaszoBarebHON
AVCUMIUTMHOM  CO  CIOKHMBIIMMCS  YCTOMYMBBIM  COJEP)KAHHEM U OOIIMMHE
TPeOOBAHMAMH K ITOJATOTOBKE 00YYaFOIIIIXCS.

Crnemmansrocts CITO 21.02.05 3eMebHO-UMYIIECTBEHHbIE OTHONIEHHS
OTHOCHUTCS K TEXHUYECKOMy mpoduimo. ITpu ocBoeHMu maHHOH CrienmanbHOCTH
yueOHas jucummmana OV/I.13 Marematuka m3ydaercs 6ojiee yIIyOJIeHHO, Kak
npoduibHas y4yeOHas AUCUMIUIMHA, YIUTHIBAIOIIAS crenupuKy OCBauBaeMOH
CIeHAIBHOCTH.

OTO BBIPAXKAETCS B CONEPIKAHMHE OOYYEHHs, KOTHIECTBE YaCOB, BBLIEISEMBIX
Ha U3y4dCHUE OTACIBHBIX TEM IPOrPAMMBI, INIyOMHE MX OCBOEHHS O0YYarOMIMHUCS,
o0beMe M  XapaKTepe [PAaKTHYECKMX 3aHSTUH, BHIAX BHEAYIUTOPHOM
CaMOCTOSTEIbHOM PabOTHI 00YYaArOIIMXCS.

OO6ume nemy u3ydeHus MaTeMaTUKU TPAIUIMOHHO peanu3yroTcs B 4eThIpex
HaIlpaBJICHUSIX

1) obuiee npencTapienue 06 HIEAX U METOAX MATEMATHKH,

2) MHTEIUIeKTyalbHOE Pa3BUTHUE;

3) oBianeHue HEOOXOIMMBIMU KOHKPETHBIMU 3HAHHSIME U YMEHUSIMMU,
4) BocmHTaTeIBHOE BO3/IEHCTBYE.

IIpodunuzanus neneit Maremarudeckoro oGpa3oBaHmsI oTpa)kaeTcst Ha
BBIOOPE MPHOPUTETOB B OPraHU3alMy y4eOHOMH JIesTeIbHOCTH oOyuaromuxcs. J{is
TEXHMYECKOr0  MpOQuiIs Npo(hecCHOHATBHOro  06pa3oBaHus BBIOOp  Iesei
CMEIIACTCsl B MParMaTHYeCKOM HalpaBJICHUH, IIPelyCMaTPUBAIOLIEM yCHICHHE U
pacuiupeHue IIPUKIIaTHOTO XapakTepa U3y4deHUs MaTeMaTHKH,
NPEUMYIIeCTBEHHOW OpHEHTAllMM Ha aJrOPUTMHYECKUH CTHIIb I[TO3HABATEILHOM

ACATCIIBHOCTH.



W3yuenne maTeMaTHKH Kak NPOQIIBHON 00u1e00pa3oBaTebHON ydeOHOI
AUCLUIUIMHBI,  YYHTBIBAIOIIEH  ClenupUKy OCBaMBaeMOW  OOYYarON[IMUCS
crrenuanibHOCTU CIIO, obecrieunBaercs:

® BBIOOPOM PA3ITHYHBIX TOJXOA0B K BBEJIEHHIO OCHOBHBIX MOHSTHIL;

® (HOpMHUpPOBaHMEM CHCTEMBI y4eOHBIX 3a/JaHUIl, 06ECIIeYNBAIOIINX
5} PeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX 1IEJEBBIX YCTAHOBOK;

e oforameHueM CIIeKTpa CTHIEH y4eOHOH JeSTeIbHOCTH 3a CYeT
COrJIaCOBaHMUsL C BEAYIIMMH JEATE]IbHOCTHBIMM  XapaKTepUCTUKAMU
BLIOPAHHOM CIIEIUAEHOCTH.

[IpopunbHas cocTaBisiomas OTpakaeTcs B TPeGOBAHUAX K IOATOTOBKE

00yYaroIIMXCS B YaCTH:

® 0O0IIeH CHCTEeMBI 3HAHHIA: CO/lepKaTeNIbHbIE TIPUMEPHI UCIIONIB30BAHHS
MaTeMaTHYCCKUX UJIEW U METOJO0B B NPO(EeCCHOHAIBHOM JIeATEIbHOCTH,

® YMGHHIl: pasiuyue B YpOBHE TPeOOBAaHHM K CIOXKHOCTH HPHUMEHAEMbIX
aJITOPUTMOB,

® MPaKTUYECKOI'O HCIIOJIB30BAHUS IPUOOPETEHHBIX 3HAHUNM ¥ yMEHUM:
UHIMBUIYAIBHOIO y4eOHOro OmbpiTa B IIOCTPOEHHH MAaTeMaTHYECKUX
MOJIeJIeH, BBIMOJHEHUU UCCIIEA0BATEIbCKUAX IIPOEKTOB.

Takum  obpazom, peanusammst cojuep)kaHus y4eOHOM  JUCIHILIHHEI
OpPHUEHTHPYET Ha NPUOPUTETHYIO POJIb IPOLECCYyaTbHBIX XapaKTEPUCTHK YUeOHOI
paboThI, 3aBUCAIMX OT MPOGUIs MPOPECCHOHATLHOTO 0OPa30BaHHUS, MOTyUeHHs
OIBITa HCIIOJIB30BAHMS MATEMAaTUKH B COAEPXKATENBHBIX U INPOPECCHOHANBHO
3HAYMMBIX ~ CHUTyallUsIX  I1I0  CPaBHEHUIO ¢  (OPMaIbHO-YPOBHEBBIMU
pe3yJIbTaTUBHBIMU XapaKTEPUCTHKAMH 00yUEHUS.

Conepxanue ydeGHOW AUCUMIUIMHEI pPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJI€P)KATEILHBIMU JTUHUSMHU O0yUIEHUST MATEMaTHKE

* anreOpandecKas JUHUS, BKIIOYAIOMIAS CUCTEMATU3AIMIO CBEICHHM O YHCIIAX;
U3y4CHHE HOBBIX W 0000IIeHMEe paHee H3YyYCHHBIX olepanuii (Bo3BeleHHE B

CTCIIeHb, W3BJICYCHHE KOpHS, JIorapu(MHUpOBaHUE, CHHYC, KOCHHYC, TaHTEHC,



KOT@HI'€HC U O0paTHbIe K HAM); U3yUeHHe HOBBIX BU/IOB YHCIIOBBIX BBIPAKEHHH 1
(GopMyJI; COBEpIIEHCTBOBaHME NPAKTHYECKMX HABBIKOB M BBIYUCIIUTELHOM
KYJIBTYpBI, paclIUpEeHHE M COBEPIICHCTBOBAHHE anreOpamveckoro ammapara,
c(pOPMUPOBAHHOTO B OCHOBHOW IIKOJIE, W €ro NPUMEHEHHE K PpEeIICHHIO
MaTeMaTUYeCKUX U IPUKIIATHBIX 3a/1a4;
® TEOPETUKO-(DYyHKIMOHATbHAS JIMHUS, BKJIIOYAIOMIAs] CHCTEMATH3ALUI0 U
pacIupeHue CBe/IeHui O (GyHKIUIX, COBEPIICHCTBOBAHNE IPadUIeCcKuX YMEHHIA;
3HAKOMCTBO C OCHOBHBIMU HJI€SIMH U METOJaMH MATEMaTUYECKOrO aHa/i3a B
obbeMe, TO3BOJIAIONIEM HCCIEAOBATh OJEMEHTapHble (YHKIMM M pellaTh
MPOCTEUIINE FeOMETPUUECKHE, PU3NUECKUe U APYIHe MPUKIIaHbIE 3a/1auH;
® JIMHUS ypaBHEHMI U HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOEHMHU U UCCIIEIOBAHUH
MaTeMaTHYCCKUX MOJIENIEH, IepeceKaomascs ¢ aareOpandeckodl ¥ TeOpPETHKO-
(QYHKIMOHATEHON JMHUAMMU, U BKIIOYAIONIAs Pa3BUTHE M COBEPIICHCTBOBAHUE
TeXHUKH aireOpandyeckux npeoOpa3oBaHMIT Ul  PEIIEHWs ypaBHEHWIA,
HEPaBEHCTB U CHCTeM; (POPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH M HCCIIE0BAThH
NPOCTEUIINE MaTEMAaTHIECKUEe MOJIENHN NIPU PEIICHUH IPUKIAIHBIX 3a/ad, 33124
U3 CMEXXHBIX U CHEIUATbHBIX JUCIUILINH;
® reOMETpUYECKas JIMHMs, BKIIOYAIOINAs HAIJSIAHBIE IMPEACTABICHUS O
NPOCTPAHCTBEHHBIX (UIypaX M U3yYeHHe HX CBOWCTB, (DOPMUpOBAHHE U
pa3BUTHE IIPOCTPaHCTBEHHOT'O BOOOpaKeHwsl, pa3BHTHE Croco6oB
I€OMETPUIECKUX HM3MEPEHHH, KOOPAWHATHOIO W BEKTOPHOIO METOJOB IS
pellleHNs] MaTeMaTHYeCKUX U IPUKJIAIHBIX 3a/1a4;
® CTOXaCTUYECKas JIMHMs, OCHOBAaHHAs Ha Pa3BUTHUH KOMOWHATOPHBIX YMEHMH,
IIpescTaBIeHU N 0 BEPOSITHOCTHO-CTATHCTHYECKUX 3aKOHOMEPHOCTSX
OKpY>KaloIero Mupa.

Msyuyenne  oOmeoOpa3oBarensHoOit — ydeOHOM  muciummasl  OVY][.13
Maremaruka 3aBepiiaeTcs IOABENEHUEM HTOrOB B (popMe 3K3aMeHA B paMKax
IPOMEXYTOYHOM aTTecTalMu OOydalouuxcss B IIPOLECCE OCBOEHHS OCHOBHOM

OIIOII CTIO ¢ noyueHueM cpepHero oduiero oopazosanus (ITTICC3).



3. MECTO YYEBHOM IUCIUILINHBI B YYEBHOM ILJIAHE

O6meobpa3zosatenpHas yudebnas jgucnmmmba OVY/[.13  Maremaruka
OTHOCHUTCSL K IpeAMETHON obnactu «Marematuka u umHpopMmaTukay no OIOC
CpefHero obuiero obpazoBaHus M K 00IIe0Opa3oBaTeNbHOMY y4eOHOMY LUKITY
OCHOBHOW  NpPO(eCcCHOHAIBHON  00pa30oBaTeNbHONW  MPOrPaMMBI  CPEIHETO
npogeccroHanbHOro 06pa3oBaHusl Ha Gaze OCHOBHOTO OOIIEro 06pa3OBaHMS C
nojxy4eHueM cpennero obmero obpazoBanus (IMIICC3) ¢ yuerom TpeGoBaHmit
®I'OC CIIO u npoduins mpodhecCHOHATEHOr0 00pa3oBaHMUS.

OV]I.13 Marematuka B Ipo(ecCHOHATLHON 06pa3oBaTeNbHON OpraHu3alyu
U3y4aeTcs C Y4YETOM TEXHHYECKOro Ipomiis IOJydaeMoro oOpa3oBaHMs.
Ilporpamma y4eGHOro mpeaMeTa pacCYMTaHa HA MAaKCUMAIbHYIO y4eOHYIO
Harpysky- 351 waca, B TOM 4uwmcie 3aHSTHH Ha ypokax — 234 wdaca,
camocTosATelbHass pabora oOydarommxcs — 117 wacoB. OVJI.13 Maremaruxa

U3y4aeTCsl KaK MPOQPUIBHBIN IpeaMeT.



4. PE3YJIbTATBI OCBOEHUS] YYEBHOM U CLATILINHBI

OcBoenne comepxaHusi y4eOHOM  AUCIUIUIHHEI OV].13 MaremaTuka
obecIeqnBaeT JOCTIKEHUE 00YHAIOIMMUCS CIIETYIOIINX Pe3yIbTaTOB:

* TMYHOCTHBIX:
- ChOPMHUPOBAHHOCTH MpPEJACTABICHUN O MareMaTHKe Kak YHUBEPCAIBHOM S3BIKE
HayKd, CpCICTBE MOJAECIMPOBAHUs SIBIEHUM U IPOLECCOB, MAEAX M METO/Iax
MaTeMaTUKH;
- TIOHUMaHHE 3HAYMMOCTH MaTeMaTHKM Ui Hay4HO-TEXHHYECKOro mporpecca,
C(OPMUPOBAHHOCTH OTHOIICHMS K MaTeMaTHKe KaK K YacTH OOIIeYeI0BeYeCKOl
KyJTbTYpBl 4€pe3 3HAKOMCTBO C MCTOPHEH pa3BHTHUS MATEMAaTHKH, SBOJIOLMEH
MaTeMaTUIeCKUX HJIEH;
- PasBUTHE  JIOTHYECKOTO  MBINUICHUS, IPOCTPAHCTBEHHOTO  BOOOPaKEHHWS,
aJITOPUTMHIECKON KYJIBTYPBI, KPMTHYHOCTH MBIILIIEHUS HA YPOBHE, HEOOXOIHUMOM
st Oy ayuieid mpodecCHOHANBHOM e TeNbHOCTH, IS IPOXOIDKEHHUS oOpa3oBanus
U caM000pa3oBaHHuS;
- OBJIaJICHHE MaTeMAaTUYECKUMH 3HAHUSAMH ¢ YMEHHSMH, HEOOXOIMMBIMHA B
OBCEJIHEBHOM ~ XKM3HM, JUIL OCBOGHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX
AUCUMILUIAH W JUCHMIUIMH  [PO(ECCHOHANBHOIO IMKIA, JUIS  IIONydYeHUs
obpasoBanus B 00macTsiX, He TPeOYIOIMX YINYOIEHHOH MAaTeMATHYeCKOl
IIOJIFOTOBKH;
FOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, HA
MPOTSDKCHUM  BCEH  XKM3HM; CO3HATENLHOE OTHONICHHE K HENPEpPHIBHOMY
00pa3oBaHMIO KaK YCIOBHIO YCHEIIHOM NpO(heCCHOHANBHOW M O0BIIeCTBEHHO!
NeSATEIBHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITENIBHOW TBOPYECKOH M OTBETCTBEHHOM
JIeATeTbHOCTH;
- TOTOBHOCTh K KOJUICKTUBHOHM paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMU B
00pa3oBaTenbHON,  OONIECTBEHHO — IOJE3HOM,  y4eGHO-HCCIeN0BATENbCKOI,

IIPOEKTHOM U APYTUX BUIAX JIEATEIHLHOCTH,
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- OTHOILIECHHE K IMPOoDhEecCHOHATBHON AESITEIBHOCTH KaK BO3MOXHOCTH Y4YacTHs B
pEelIeHUN JIMYHBIX, OOIIECTBEHHBIX, T'OCY/JapPCTBEHHBIX, OOIIEHAIMOHAIBHBIX
npodiem;

* MeTaIlpeIMETHBIX:
- YMEHHE CaMOCTOSITEIILHO ONPEAENSTh LEeIU AESTeIbHOCTH W COCTAaBJIATH ILJIaHbI
JIeSITEJIbHOCTH; CaMOCTOSTEIILHO OCYILIECTBIIATH, KOHTPOJIUPOBATh u
KOPPEKTUPOBAThL JIEATEIIbHOCTh; HCIOJIB30BATh BCE BO3MOXKHBIE pPECypchbl ISl
JOCTHMJKEHUsI IIOCTaBJICHHBIX €I MW pealu3alud IUIAaHOB JeSITEeIbHOCTH;
BBIOMPATH YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUIX;
- YMEHHE IIPOJYKTHBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B IPOIECCE COBMECTHOM
JEATEIBHOCTH, YYUTHIBaTh IIO3ULMH APYTUX YYACTHUKOB JI€STEJIBHOCTH,
3(QPEeKTHBHO pa3perarbh KOHPIUKTEI;
- BlIaJICHUE HaBBIKAMU I103HABATEJILHOM, Y4EeOHO-UCCIIeIOBATEILCKON U IMPOEKTHOM
JEeATETbHOCTH, HAaBBIKAMH pa3pelleHus IpodiieM; CIIOCOOHOCTh U T'OTOBHOCTH K
CaMOCTOSITEJIbBHOMY ITIOUCKY METOJIOB pEelleHUs] MPAKTUYECKUX 3a1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOIOB ITO3HAHMS,
- TOTOBHOCTH M CIOCOOHOCTR K  CAMOCTOSTENbHONW  WH()OPMALMOHHO-
MTO3HABATEJILHOM J1€ATEIBHOCTH, BKIIIOYAsi yMEHUE OPUEHTUPOBATHCS B Pa3IUIHBIX
MCTOYHMKAX MHGOPMALUK, KPUTHYECKH OLEHWBATh W HHTEPIPETHPOBATH
MH(OPMAIUIO, TIOTY9YaeMYI0 U3 pa3IudHbIX HCTOYHUKOB;
BJIQJICHHE S3BIKOBBIMU CPEACTBAMU: YMEHHE SICHO, JIOTUYHO W TOYHO H3JIaraTh
CBOIO TOYKY 3PEHHUS, UCIIOJIB30BaTh aJIeKBAaTHbIE S3bIKOBBIE CPEJICTBA;
- BJI3JIEHHE HaBBIKAMM ITO3HABATEJILHOM peduieKCHH KaK OCO3HAHHs COBEPIIaeMbIX
JEUCTBUM ¥ MBICIMTENIBHBIX MPOIECCOB, UX PE3yJIbTATOB M OCHOBAHMM, I'PAHMI
CBOEro 3HAHMsS M HE3HAHMS, HOBBIX [O3HABATEJIbHBIX 3a/lad U CPEACTB I UX
JIOCTHKEHHUS,
[EJICYCTPEMIIEHHOCTh B IIOMCKAaX W IPUHATHH PEUIeHUH, cCOOOpasUTEeNbHOCTh M
UHTYHUIUs, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IIPEJCTABICHUH; CIIOCOOHOCTH
BOCIIPMHMMATh KPAacOTy U FapMOHHUIO MHPA;

* IPEAMETHBIX:
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- ¢hOpMHUPOBaHHOCTH IPE/CTABICHUH O MaTeMaTHKe KaK YacTH MUPOBOM KyJIbTypEI
¥ MECTe MaTeMaTUK{ B COBPEMEHHOM LIMBHIIM3AIMH, CITOCO0AX OIUCAHUS SIBIICHUMN
pealbHOrO MUpa Ha MaTeMaTUYEeCKOM SI3BIKE;

- ¢OpMHMPOBAaHHOCTh  INPEJCTABICHHH O MareMaTHYeCKUMX IIOHSTUSX  Kak
BOKHEHIINX MaTEMAaTUYECKMX MOJENsAX, IO3BOJLSIIOUIMX ONMCHIBATE M H3y4aTh
pa3HbIe TIPOLECCHI M SBIICHUS; ITOHMMAHHWE BO3MOXXHOCTH aKCHOMATHYECKOTO
IIOCTPOEHUS] MATEeMaTUYECKUX TEOPHUi;

BIIaJICHUEC METOJaMH JIOKA3aTEJIbCTB M QJITOPUTMOB DEIICHHUS, YMEHHE UX
IIPUMEHSTH, IIPOBOJUTE JI0Ka3aTeIbHbIE PACCYKIEHUS B XOJIe PEIISHHS 3a/1a4;

- BIIQJICHHE  CTAaHJAPTHBIMH  IpHE€MaMM  pEUICHUs  pallMOHAIBHBIX U
MPpallHOHAIBHBIX, [I0Ka3aTe/IbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPaBHEHU
Y HEPaBEHCTB, UX CHCTEM; MCIIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM YHCIIC JIUIA IIOMCKA IIyTH PEIIeHUs U WIIIOCTPALMK PEIICHUs ypaBHEHWM U
HEPABEHCTB;

- ¢(OpMHUPOBAHHOCTh IPE/CTABICHUN 00 OCHOBHBIX IOHATHUAX MaTEMaTHIECKOrO
aHaiM3a W WX CBOMCTBAxX, BIAJICHHE YMEHHEM XapaKTepH30BaTh IIOBEIECHUE
(QyHKIMHA, HCIONB30BaHHME IIONYyYEHHBIX 3HAHWM I ONMCAHUS U aHalu3a
peaNbHBIX 3aBUCHMOCTEH;

- BJIaJICHUE OCHOBHBIMHM IIOHATHSIMM O IUIOCKMX W  IPOCTPAHCTBEHHBIX
IeOMETPUYECKUX (PUIypaX, UX OCHOBHBIX CBOMCTBAX; C(OPMHUPOBAHHOCTH YMEHHS
paciio3HaBaTh reoMeTpudecKkue (UIypbl Ha depTekax, MOIENSX U B PeajbHOM
MHpe; TIPUMEHEHWE M3yYEHHBIX CBOMCTB reoMeTpudeckux Guryp u Gpopmyin s
pelleHns] TeOMETPUYECKUX 3a/]ay U 3a/1ad C PAKTHYECKUM COIEepPIKAHUEM;
chopMHUPOBAHHOCTh MPEACTABICHUN O Mpoleccax | SBIEHUAX, UMEIOIINX
BePOSTHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peallbHOM MHPE,
OCHOBHBIX IIOHATHSAX DJIEMEHTAPHONU TEOPUM BEPOSTHOCTEW; YMEHHU HAXOIUTh U
OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B INPOCTEUINUX IMPAKTHYECKUX
CUTYyalUsX U OCHOBHBIE XapaKTePUCTUKH CIyYalHbBIX BEIMYNH;

- BJIQJICHUEC HaBBIKAMU HCIIONB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIpH

PEUICHUH 3a/1a4.
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5. COAEP KAHHUE YUYEBHOM JJUCIUTIINHBI
Beeaenue

MareMartyka B Hayke, TEXHUKE, SKOHOMHUKE, HHHOPMAIMOHHBIX TEXHOIOTHAX H
IPaKTHYECKOM JesiTenbHOCTH. llemn © 3ajaud M3ydeHds MaTeMaTHKH IIPH
ocsoennu crenuaiabaocteit CIIO.

AJITEBPA
Pa3BuTHe NOHATHSA 0 YHCIIE

Ilensle W panMoOHANbHBIE ducHa. JleWCTBUTENBHBIC 4HCIA. Ipubnuodicennvie
guiyucaenus. Komnnexcnvie uucna.

KopHuu, cTeneHy 1 jJorapugmbI

Kopuu u crenenu. KopHM HaTypaibHOM CTENEHH M3 YuCIa U HX CBOMCTBA.
CTereHHM ¢ palMOHATBHBIMU IOKasaTelsMu, uX cpodcrBa. (CreneHd ¢
NelcTBUTENbHBIMEA  ToKazaTensimu. Ceoticmeéa cmenenu ¢ OeucCmeumenvHoim
nokazamernem.

Jdorapudm. Jlorapupm umcna. OCHOBHOE JIOrapH(pMHUYECKOE TOKIECTBO.
JlecsiTHYHBIE M HATypajibHble jorapumel. Ilpasuna AeicTBUM C jorapupmamu.
ITepexos1 K HOBOMY OCHOBAHHIO.

ITpeoOpazoBanue ajredpanvyecKHx BbIPA’KEHHUH. [IpeobpasoBanue
parMOHANIBHEIX, UppaloHaIbHbIX, CTEIEeHHBIX, MOKa3aTeJIbHbIX U
Jorapu()MUIECKUX BBIPAKEHHH.

IIpakTH4YecKkHne 3aHATHUS

Apudmernueckne HEHCTBUA Haj YUCIAMH, HAXOXIEHUC IPUOITHKEHHBIX
3HAYeHMH  BeJIMYMH W  IIOTpPElIHOCTed  BBIYMCIEHMH  (aOCOMIOTHOM M
OTHOCHUTEIBHOI), CPaBHEHUE YUCIIOBBIX BHIPAKEHUN.

IIpumenenue 6bI4UCTUMEIBHBIX HABLIKOG HNPU 6bINOJIHEHUU paciemos no
¢opmynam npoghpeccuonatbHoU HAnpagIeHHOCHU.

Hcenedosanue mouHocmu onpedeiienus pasmepos, opm, niowaoed
3eMeNbHBIX YUACHKO0E U OPY2UX 00EKMO6 HEeDBUNCUMOCU.

Brruncnenue u cpaBHeHUe KOpHei. BelltolHeHUe pacyeToB ¢ paluKaIaMy.
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Pemrenve mppanuoHanpHBIX ypaBHeHHM. HaxoxaeHwe 3HadyeHMil cTeneHed c
panmoHanbHBIMM  nokazaTensmu. CpaBHenue creneHedl. IIpeoGpasoBanus
BBIPKEHHUH, COJEPIKAIMX CTelleHH. Pelienne nokazaTenbHBIX YpaBHEHU.

Pemenue npuxinagHpIx 3a1ad.

Haxoxnenne 3HaueHuil norapudma 1o npou3BOIBHOMY OCHOBaHuUIO. Ilepexos
OT OJHOTO OCHOBaHHUSI K Jpyromy. Beruucienume u cpaBHeHHe Jorapumos.
JlorapudmupoBaHue ¥ MOTSHIUPOBAHKE BBHIPAKEHUIA.

[TpuOnrkeHHbIe BEIYUCICHUS U PEIICHHS IPUKIIaTHBIX 3a/1a4.

Pemenue norapupmMudeckux ypaBHEHHUIA.

OCHOBbBI TPUTOHOMETPUU
OcHoBHBIE NOHATHS

Pajnnannas mepa yria. Bpamarensnoe nemwkenue. CHHYC, KOCHHYC, TAHI€HC U

KOTaHTeHC YHCIa.
OcHOBHBIE TPHTOHOMETPHYECKHE TOK/IECTBA

®opmyinel nipuBenenus. Popmynsl cnoxenus. Popmyisl yaBoerus: Popmynot

NOJIOBUHHO20 Y2/1a.
IIpeoOpaszoBanusi NpocTeHIINX TPUTOHOMETPHYECKHX BhIPasKeHH i

IIpeobpazoBaHne CyMMbI TPHUIOHOMETPUYECKHX (YHKIHM B IPOM3BEICHHE U
NPOU3BEICHUSI B CYyMMY. Buipasienue mpuoHoOMempuveckux @yHkyuu uepes
manz2eHc NON0BUHHO20 ap2yMeHma.

Tpuronomerpuyeckue ypaBHeHHUsI H HEPaBEHCTBA

IIpocmeiiuue mpu2oHomempuiecKue VpasHeHUsL. IIpocreiimme
TPUTOHOMETPUYECKHE HepaBEHCTBA.

OOparnble TpHroHomMeTpH4YeckHe (QYHKOHH. ApPKCHHYC, apKKOCHHYC,
apKTaHT€HC YUCIIa.

ITpakTH4yeckue 3aHATHS

Pajuannblii METOJ M3MEPEHHs YIJIOB BPAILICHUS U CBSA3b C IPAyCHON MEPOI.

OcCHOBHBIE TPUIOHOMETPUYECKHE TOXKAECTBA, (OPMYIIBI CIOXKEHHS, yIBOCHHUS,

npeoOpa3oBaHUe CYMMBI TPUTOHOMETPHMYECKHX (YHKIHUH B IIPOU3BE/IECHHUE,
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mpeoGpazoBaHue TMPOU3BEJEHHST TPUTOHOMETPUYECKUX (GYHKUHH B CyMMYy.
ITpocreiinie TPUrOHOMETPUYECKIE ypaBHEHHS U HEPABEHCTBA.
O6paTrHble TPUroHOMeTpUIecKre QyHKIMU: apKCUHYC, apPKKOCHHYC, apKTaHI'CHC

qucia.

®YHKIUU, X CBOUCTBA Y TPAOUKHA

®yuxnun. O61acTh ONpeseeHus ¥ MHOKECTBO 3HAUCHMM; rpaduk QyHKIIH,
noctpoeHue rpadgukos QyHKIUHN, 33/{aHHBIX Pa3IMIHBIMA CIOCOOAMH.

CBoiicTBa $ynxnun. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTD,
OrpaHMYEHHOCTh, MEPUOJMYHOCTh. I[IPOMEKYTKHM BO3pacTaHus W yObIBaHHS,
HauboNbllee W HAWMEHbIICe 3HAYeHHs, TOYKM OSKctpemyMma. [ 'padudeckast
uHTepripeTanus. IlpuMmepsl (QYHKIMOHANBHBIX 3aBUCHMOCTEH B  pPeajlbHBIX
mpoleccax U ABNeHHAX. Apudpmerndeckue onepanuu Hax QyHkimsMu. CroxHas
dyHkIms (komnosunus). [lonsmue 0 HenpepbleHOCmu QYHKYUU.

O6partubie pynxuuu. Obracms onpedenenus u 0bracme 3Ha4eHUU obpammnou
dyuxyuu. I pagpux obpamnoii pynxyuu.

CreneHHble, MOKa3aTeJbHbIE, JorapupMuyecKre 1 TPUrOHOMETPHYECKHE

¢yukuun. OGpaTHbie TPHrOHOMETPHYECKHe (PyHKIHH

Onpeenenust GyHKIHA, UX CBOUCTBA U rPa(uUKH.

[IpeoGpazoBanust  rpapukoB.  ([TapammensHbii  MepeHoC,  CUMMETPHUS
OTHOCUTEIBHO OCEl KOOPJAMHAT U CUMMETPHs OTHOCHTEIHHO Haudaja KOOPIMHAT,
CHMMETpHsI OTHOCHTEIBHO TPSMOM y = X, PacTsDKEHHME U C)KaThe BIOIb OCeH
KOOPJIMHAT).

IIpakTHYecKHEe 3aHATHSA

[Ipumepbl 3aBUCHMOCTEH MeXy TNEepeMEeHHBIMM B pealbHBIX IpOLEeccax us3
CMeXHBIX aucriH. Onpenenenue QpyHkuui. [loctpoeHue U uTeHHE IpaduKoB
dynkmmit. Mccnenosanue ¢ynkiuu. CBoiicTBa JIMHEHHOH, KBaJpaTHIHOMH,
KyCOUHO-THHEHHOH u JApoOHO - JmHelHoW ¢yHkumid. HenpepsiBHbBIE U
nepuoarueckre (Gynkuuu. CBoiicTBa M rpauKu CHHYCa, KOCHHYCa, TaHTEHCA U

koTaHrenca. O6parHsie GyHKIUH U UX rpapukn. OOpaTHBIE TPUTOHOMETPUIECKHE
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dynxmuu. IlpeoGpasosanus rpaduka ¢QyHKuud. I'apMoHuyecKue KoJIe0aHuUsL.
[TpuknazHbie 3a1a4H.

[Toka3aTelbHble, JOrapu(pMUYecKue, TPUTOHOMETPUYECKHE YPaBHEHHSI U
HepaseHcmea.

Cozdanue zpaguueckux Mamepuaos no pesylomamam 6blnOJIHeHUs paoom
10 onpedesieHuI0 MeCHA HAX0JICOEHUs 00beKMa HeOBUNCUMOCIU U

OMHOCUMEJIbHBIX 6bICON HA MECHIHOCHU.

HAYAJA MATEMATUYECKOI'O AHAJIM3A

MociaenoBarebHocTH. Crioco0bl  3aJaHusi W CBOMCTBA  YHCIIOBBIX
[IOCJIEOBATEIIBHOCTEH. Honsmue o npedene  NOCICO0BAMENLHOCTIU.
Cywecmeosanue npedeia MOHOMOHHOU O2PAHUYEHHOU nocnedo8amebHOCMU.
CyMMHUpOBaHHe MociIe10BaTeNbHOCTel. beckonevHo yObIBarolas reoMeTpruyecKast
IIPOTPECCHst U €€ CyMMa.

IIpoussoaHasi. IloHsATHE O TPOU3BOIHOM GyHKIIMU, ee TEeOMETPHYECKHM H
du3ruecKuit CMBICIT. Y paBHEHHE KacaTelbHON K rpapuky ¢ynxuuu. ITpoussoausie
CYMMBI, pPasHOCTH, IPOM3BENEHMs, 4YacTHOro. IIpou3BOIHBIE — OCHOBHBIX
3IeMeHTapHBIX (QyHKIuiA. [[puMeHeHne MPOU3BOAHOM K UCCIIeI0BAHUIO byHKUIUA
(HA MOHOTOHHOCTH M OKCTpeMalbHble 3HAYeHWs; HauOOjbIIee W HaNMEHbIIEE
3HAYeHWs) M TOCTPOeHMI0 TrpaduKoB. IIpouseodusie 0bpamnou GyHkyuu U
KOMNO3UYUU PYHKYUU.

[IpuMephl UCIOJB30BAHMUSA IIPOM3BOIHOM UL HAXOXEHHS —HAWIYHIICTo
peleHusi B NPHKJIAIHBIX 3ajadax. Bropas npousBoaHas, ee reOMeTPUYECKUNA U
dusnyeckuii cmbics. Haxoxaenue CKOpOCTH JUIs TPpONecca, 3a1aHHoTo bopmyion
U TpaUKOM.

IlepBooOpasnast M MHTerpaj. IlpuMeneHue ONpPENCNEHHOTO WHTErpaina I
HAXOXKJEHMsSl [UIOIAAM KpuBoNMHeWHo# Tpamermu. @Popmyna HetoToHa—
Jleit6Guuna. IIpuMeps! IpUMEHEHHs HHTErpajia B GU3UKe U reOMETPHH.

Hpa KTHYECKHE 3aHATHSA
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YucroBasi IMOCIEN0BATENIBHOCTh, CIOCOOBI €€ 3aJaHus, BBIYMCIICHUS 4YJIEHOB
nocienoBarebHOCTH. [Ipemen mocienoBaTeIbHOCTH. beckoHedyHo yObIBarolas
reoMeTpHYecKast MpOrpeccusl.

IIpon3BoHas: MeXaHUYECKUN U T€OMETPHIECKHI CMBICI IPOU3BO/IHOM.

VYpaBHeHne KacareinbHOM B obmem Buzge. IlpaBmia u  dopmysibl
nupdepeHuupoBanus, TaONMIA@ IPOU3BOAHBIX  JIEMEHTAPHBIX  (DYHKIIUM.
HccnenoBanne GyHKIMM C TIOMOIIBIO IPOW3BOJHONW (Ha MOHOTOHHOCTH).
Haxoxnenrne HanOobIIero, HAMMEHBILEr0 3HAYEHUS U OKCTPEMAIbHBIX 3HAYCHUMN
GyHKIUH.

Ilpumenenue memooa mamemamuuecKozo MoOOeUPOCAHUA NPU PeUieHUU
3a0a4 npogeccuonaibHO il HANPABIEHHOCHIU.

Wurterpan u nepBooOpasHas. Teopema Hrrotrona—IJleitbuuma. [Ipumenenue
MHTETpasa K BBIYUCICHUIO (PU3UYSCKUX BEJTUYHH, IUTOIanel 1 00beMOB.

Pewenue 3a0au npogheccuonanvHoil HanpasieHHOCMU HA 8bIYUC/ICHUE

naoULA0el CelbCKOX03AUCMBEHHbBIX Y200Ull.

YPABHEHMUS U HEPABEHCTBA

YpaBHeHHsT H cHcTeMbl YypaBHeHHH. PanuoHanpHble, WppalOHAIbHEBIE,
II0Ka3aTelIbHbIE U TPUTOHOMETPUYECKUE YPAaBHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTH YpaBHEHU, HEPABEHCTB, CUCTEM.

OcHOBHBIE NIPUEMBI UX peleHus (pa3IoKeHUue Ha MHOXKUTEINH, BBEIEHUE HOBBIX
HEU3BECTHBIX, I10JICTAHOBKA, rpapuuecKuii MeTox).

HepaBencrBa.  PanuonanbHble, HUppalUdOHAIbHBIE,  IIOKa3aTelbHbIE U
mpucoHomempudeckue HepaBeHcTBa. OCHOBHBIE IIPUEMBI UX PELIECHHUS.

Hcnonrp3oBanue cBoiicTB U rpa¢ukoB PyHKIHH NPH pelieHHH YPaBHEeHHH U
HepaBeHcTB. Meton uHTepBaioB. (M300paxeHne Ha KOOPAMHATHOM INIOCKOCTH
MHOXXECTBA PEIICHUN ypaBHEHHH U HEpPAaBEHCTB C JBYMS IIEPEeMEHHBIMH U HUX
CUCTEM).

IIpuknagabie 3aqa4n

17



ITprumenenne MaTeMaTHIECKUX METOAOB ISl PELIEHHs COAEpPIKATENbHbIX 3a/1a4
13 Pa3IMYHBIX 001acTeit HAyKU U MPAKTHUKH.

Wurepriperanus pe3yspTara, yuyeT peajlbHbIX OTPaHHYEHHIA.

IIpakTHYecKkue 3aHATHS

Kopuu ypasnenuit. PaBHocubHOCTS ypaBHenuit. [Ipeo6pazoBanue YPaBHEHUH.

OcHoBHbIE pHEMBI pellleHus ypaBHeHuil. Pelenne cucteM ypaBHeHuiL.

Hcnonb3oBanne CBOMCTB M TpadukoB GYHKUMM Ui PElIeHUs YpaBHEHUH H

HEPaBCHCTB.

KOMBUHATOPHKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEM
JJIeMeHThI KOMOUHATOPHKH

OcHOBHBIC MOHATUS KOMOMHATOPHKH. 3a/[a4i Ha MOJCYET YMCiIa Pa3MEeIeHHil,
IIEPECTaHOBOK, coveTaHud. Pemenue 3agay Ha nepebop BapuantoB. Dopmyiia
6unoma Hprorona. CpolictBa GHHOMHHAIBHBIX KOd(uIMeHTOB. TpeyronbHUK
ITackamns.

JJIeMEHTBI TEOPHH BEPOSITHOCTEH

CobbiTHE, BEpPOATHOCTH COOBITHS, CIOXEHHE W YMHOKEHHE BEpOSTHOCTEHL.
Ilonsamue o nezaeucumocmu cobvimuil. /fuckpemnas cayuauHas 6enuuuna, 3aKoH
ee pacnpedenenus. Hucnoevie xapakmepucmuxu — OUCKPEmMHOU — CYHAUHOU
senuuunsl. Ilonamue o 3axone bonvuiux yucer.

JJIeMeHThl MATEeMAaTHYECKOH CTATHCTHKH

IlpencraBnenne gaHHBIX (TaONUIBI, JUarpaMMmbl, TpaduKM), 2eHepanvHas
COB0KYNHOCMb, 6blO0OpKa, cpednee apupmemuueckoe, meouana. Ilousmue o
3a0a4ax Mamemamuieckol CmamucmuKi.

Pewenue npaxmuyeckux 3a0ay ¢ nNpumeHeHuem 6eposimHoCmHbIX Memo08.

IlpakTHyeckue 3aHATHS

Hcropus pa3sBUTUSI KOMOMHATOPUKH, TEOPUH BEPOSTHOCTEN M CTATUCTHKH M MX
polb B pa3NMYHBIX cdepax 4YelIOBEYECKOH IKU3HEHesATEIbHOCTH. IlpaBuia
KOMOMHATOpUKU. PemeHne KOMOWHATOPHBIX 3ajad. PasMeleHus, coueTaHus u

nepectaHoBKU. bunom Herorona u tpeyronsnuk [lackast. ITpukinannele 3agaqn.
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Knaccuyeckoe omperneneHune BeposSTHOCTH, CBOMCTBa BEPOSATHOCTEH, TeopeMa o
CyMMe BepOsSTHOCTEH. Brruuciienue BepostHocTel. [IpuKkitaasle 3aqadm.

IIpoznosupoeanue Ounamuku uen Ha pPOIHKE HEOGUNCUMOCHU 20P00d
Kpacnooap.

I[TpencraBnenue yucnoBeIX AaHHbIX. [IpuKIa HbIE 32124,

Obobuwenue pe3ynomamos, NOAYUEHHBIX NOOX00AMU, U 0A4A 06OCHOGAHHBIX

3AKII04eH U 00 UmMozo6oil ge1udUHe CHIOUMOCMU 00beKma O UCHKHU.

I'EOMETPUSI
IIpsimble H IVIOCKOCTH B IPOCTPAHCTBE

B3anMHoe pacmosokeHHe IBYX MpPSAMBIX B IPOCTPAHCTBE: HapaslIelbHBbIE,
CKpEHMIMBAIOIIMECS M IEPIEHJIMKYJIIpHbIE  IIpsIMblE B IIPOCTPAHCTBE.
[TapamienbHOCTh IMPsIMON U TUIOCKOCTH. IlapaniensHOCTh TUIOCKOCTeH, CBOMCTBA
NapajuIe/IbHbIX  IUIOCKOCTEH. IlepneHauKkysIpHOCTH TpsSIMOM M IUIOCKOCTH.
IleprieHauKyIp ¥ HAKIOHHAS. YTOJI MEX/Ly MPSMON U IIIOCKOCTRIO. JIBYrpaHHbIH
YTOJL. YTOJI MeX]y IIOCKOCTAMH. [IepreHIuKyIspHOCT IBYX TIIOCKOCTEIA.

['eomerprdeckre npeo6pazoBaHMs MPOCTPAHCTBA: TNapaJIeNbHbIH IIEPEeHoC,
CUMMETPHSI OTHOCUTENIHHO TIOCKOCTH.

Iapamnensnoe npoektupoBanue. [lnowads — opmozonanvHotli  nMpoexyu.
M306pakeHne MpocTpaHCTBEHHBIX BUTYD.

MHororpaHHUKH

Bepuwmnsl, pebpa, rpanu MHOrOrpaHHuKa. Pazeepmra. Muozozpannvie yenol.
Beinyknvie mnozozpannuxu. Teopema Jiinepa.

IIpusma. psmas u naxnonnas npusma. [pasunsaas npusma. [apamnenenmies.
Ky6.

ITnpamuna. [pasuisnas mupamuza. Ycedennas nmupamuza. TeTpasap.

Cummerpun B Ky0e, B IapaluIeNenunesie, B Ipu3Me U ITHpaMU/e.

Ceuenust Kky0a, IPU3MBI ¥ TIUPAMU/IBL.

IIpencraBienre o MpaBUIBHEIX MHOTOTpaHHUKAX (TeTpasjape, Kybe, oKTaspe,

JOIEKadIpe U UKOCadIpe).
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Tena u noBepxHoCTH BpameHus

[unuaap u koHyc. VceueHHsIH KOHYC. DileMEeHTH Tell BpaleHus: (OCHOBaHue,
BBICOT, DOKOBast MOBEPXHOCTE, 0Opasyromas, pasBeprka). CeyeHus: UWIMHOpA H
KOHYCa IVIOCKOCTAMH (OCEBbIE CEYSHMSI U CeUeHHs, TTapallIelIbHbIe OCHOBAHMIO).

[Hap u chepa, nx cevenus. KacaTensHas miockocTs K chepe.

Usmepenns B reomerpun

O6bem u ero usmepenue. Murerpansuas bopmya o6vema.

Qopmynsl  06bema  KyGa, INIPSMOYLONBHOTO Napaujenenunesa, MpU3MBIL,
oumaapa.  DopMysnsl o0beMa MHPaMUIBl M KOHYCA. DopMyBl  IUIOLIAIH
TMOBEPXHOCTEH MUIMHAPA U KOHYca. PopMyIisl 06beMa Iapa | ILTOMaIT cdepsl.

[Tomo6ue Ten. OTHome s TUI0A ek IIOBEPXHOCTEN U 00BEMOB IIOJOOHBIX TEJI.

Koopaunars! u BekTOpbI

IIpsiMoyronbHas (nexaprosa) cucTeMa KOODIMHAT B npoctpancree. @opmyiia
PaCCTOSHMA MEXKY ABYMsl TOUKaMH. Y paBHEHUs CHEpPBI, n10cKkocmu u npsamot..

Bekrtopel. Monyns Bektopa. Pasencrtso BEKTOpOB. (Cll0)KeHHEe BEKTOpOB.
YMHOXEHHE BeKTOpa Ha 4HCIO. PasjoskeHue BEKTOpa I10 HaIIpaBIEHUSIM. YToi
MEXIy NBymsi Bekropamu. Ilpoekumst Bekropa Ha ock. KoopmuuaTsi BEKTOpaA.
CkansipHoe mpou3BezieHHE BEKTOPOB.

Hcnosie3oBanre KOOpIMHAT M BEKTOPOB MpH PELICHUH MaTEeMaTHYECKUX H
IIPUKJIaAHBIX 3a/1a4.

IIpakTHyeckue 3auaTHA

IlpusHaku B3aMMHOrO pPacrONOKEHHS TPSMBIX. YTom MEXIY NPSIMBIMH.
B3aumuoe pacrosnoxxeHue HpsMBIX M IUIOCKOCTEER: NIPYU3HAK I1apajiIeIbHOCTU
IpsIMOMl M TUIOCKOCTH; CBOMCTBA NEPIEHAUKYIISIPHBIX IIPSIMOM M INIOCKOCTH.
IleprieHAUKYISIp U HAKIOHHAS K IUIOCKOCTH. YTOT MEXy IPSIMOM U IUIOCKOCTBIO.
Teopemsl 0 B3aMMHOM pAcIONOXKEHHH MPSMONH M TJIOCKOCT. Teopema o Ttpex
HEePIEHIUKYISPax.

HpI/IBHaKI/I U CBOMCTBA InapajlJICJIbHBIX U NEPTICHAUKYIISIPHBIX IIOCKOCTEMN.
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PaccTosiHue OT TOYKM JIO0 IIITOCKOCTH, OT IPSIMOM 10 IUIOCKOCTH, PacCTOSHHE
MEXIYy  IUIOCKOCTSAMH, MEXJIYy  CKPEIIMBAIOIUMUCS  MPSIMBbIMH,  (MEXITy
IPOM3BOJIBHBIMU (DUTYpaMU B IIPOCTPAHCTBE).

[lapajiesibHOe TNIPOEKTUPOBAaHME K €ro CBOWCTBA. Teopema o nnowadu
OpMO2OHANLHOU  npoekyuu — MHo2oy2onvHuka.  (B3auMHOE — pacroIoKeHHe
POCTPAHCTBEHHBIX (QHUTYD).

Pasinynble BUIBI MHOTOTPaHHHKOB: NPHM3Ma, NMHpPaMuaa. VX HM3006pakeHus.
Cedennsi, pa3BepTKM MHOTOIPAHHMKOB. ILIOImAanh IOBEPXHOCTH. Busl
CUMMeTpUil B mpocTpaHcTBe. CHMMETpHUsl Tell BpalleHWs W MHOIOIPaHHHKOB.
Beraucienue miomazneit 1 00eMoB.

Onpedenenue 61008 apXumMeKMypHbIX COOPYIHCEHUIL U HAXO0HCOCHUE UX
naowaoeii.

Bekropsr. JlelictBuss ¢ BekTopamu. JlekapToBa cHCTeMa KOOpDAWHAT B
IPOCTPAHCTRBE.

Onpedenenue  Koopounam  2panuy  3eMENbHBIX  PYACHIKOE  HOO
CHPOUMETIbCIMEO U 6bIYUCTICHUE UX HIOWAOCIL.

YpaBHeHHE OKpPY)KHOCTH, C(epbl, IUIOCKOCTH. PaccTosHMe MEXIY TOYKAMH.
JleficTBus ¢ BekTOpamu, 3afaHHBIMH KOOpAMHAaTaMu. CKalspHOE HIPOU3BEICHIE
BEKTOPOB. BekTopHOE ypaBHeHHE NPAMO#T U IITOCKOCTH. Mcrons30Banue BEKTOPOB
IIpY 10Ka3aTeNILCTBE TEOPEM CTEPEOMETPHH.

Buvtuucnenue niowjadei zemensHolx yuacmros 011 mpexmeprnozo Kadacmpa
HedsudIcuMoCmu.

Jl1st BHEAy TUTOPHBIX 3aHATUH 00yYaroIUMCS HapsiJly C pelieHueM 3a/1a49 u
BBITIOJTHEHUSI IPAKTUICCKUX 3aJaHUI IpeIaraloTcs TeMBbl MCCIIE0BATEIbCKUX U
pedepaTUBHEIX paboT, B KOTOPHIX BMECTO CEpHil OTHENBbHBIX MEIKHX 3a7ad |
YIOP2XXHECHUN [pEJIaraloTcsi CIOXKETHbIe 3aJaHusi, TpeOyomue JUIUTeNbHOM
paboThl B paMKax OJHON MaTeMaTH4eCKO#i CUTYalldd. DTH TeMbl MOTYT OBITh KaK
WHIMBUAYaJIbHBIMU  3aJaHUsIMHM, TaK W TPYINIOBBIMH IS COBMECTHOIO

BBITIOJTHEHUS UCCIICIOBAHUSA.
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IlpumepHbIe TeMbI pedepaToB (A0KJIAJA0B), HCCAEA0BATEILCKHX NIPOEKTOB
HemnpepbiBHEBIE TpOOH.

[TpriMeHeHUe CIIOKHBIX TPOLIEHTOB B 5KOHOMHUYECKUX pacyeTax.
[TapannenbHOe IPOEKTUPOBAHUE.

CpenHue 3Ha4eHUS U UX IPUMEHEHUE B CTATUCTHUKE.

BexTopHoe 3aanue npsMbIX U INIOCKOCTEH B IIPOCTPAHCTBE.

. Crno)xeHue rapMOHUYECKHUX KOJIeOaHH.

['padudeckoe penieHue ypaBHeHU U HEPABEHCTB.

[TpaBuiibHBIE ¥ IOy IPABUIIBHBIE MHOTOIPAHHUKH.

. Konnueckue ceueHus ¥ UX IPUMEHEHHUE B TEXHUKE.

ITonstue nuddeperunana u ero MpUIOKEHHUS.

. CxeMbl HOBTOPHBIX UCIIBITAaHUN bepHym.

HCCJ’IC}IOB&HI/IG ypaBHeHI/Iﬁ 1 HEPABCHCTB C MapaMETPOM.
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6. TEMATUYECKOE IIJIAHUPOBAHMUE C OHNPEJAEJEHUEM

OCHOBHBIX BUJIOB YYEBHOM AESITEJIbHOCTH OBYYAIOIIUXCSI

U3

Maxkcumanbias ydeGHast Harpyska oOyYaromUXCcs COCTaBIseT — 351 qaca,

HUX —aynuTopHast (oOs3aTenbHas) Harpyska

o0yJaronmxcs,

BKJIFOYas

TMPaKTHYeCKUe 3amATUs — 234 gaca; BHeAyIMTOPHAs CaMOCTOSTeNbHAas paboTa

CTYyAEHTOB - 117 yacos.

Temaruueckuii man o6imeobpazoBaTebHOM YYEOHOH TUCIMITITHHEI

OV 1.13 Maremaruka

Konuuectso
4acoB =
ay IUTOPHOMI E
HaunmeHnosanue 2ALpyH E E
pa3/eNnoB U TeM . g " 5 E
b5 =
[=¥
=
BBenenue. 2 - 1
1. PasBuTne nousitus o yncie. 10 4 3
| 1 Llesble, panioHanbHbIe U 1eHCTBUTEIBHbIE YHCIA. 4 2 2
1.2. | ITpuGnuikeHHbIe BEIUKCIICHNS. 4 2 2
1.3. | KommiekcHsle yncia. 2 - 1
.7 Kopuu, crenenn u jiorapudmei. 28 24 14
2.1. | Kopuu u crenenuy. 16 14 8
2.2. | JlorapuMel. 12 10 6
3 IIpsiMble B NJIOCKOCTH B IPOCTpaHCTBe. 20 14 10
3.1. | [MapamrensHOCTs HPSMBIX U IIOCKOCTEH! B 6 4
IIPOCTPAHCTBE.
3.2. | IlepneHAUKyISAPHOCTH TIPSIMBIX U TIOCKOCTEH B 14 10 7
IIPOCTPAHCTBE.
4. Kom6unaropuka. 12 10 6
Ss Koopanunate! u BekTOpHBI B pocTpancrse. 16 14 8
6. OcHoBBI TpHUTrOHOMETPHH. 31 23 15
6.1. | OcHoBHBIE MOHATHS. OCHOBHEIE 14 12 7
TPUTOHOMETPUYECKHE TOXKIECTBA.
6.2. | TpuroHoMeTpHYecKre ypaBHEHUS 1 HEpPaBEHCTRBA. 17 11 8
T DyHKIHMH ¥ rpaduKH. 18 9
7.1. | DyHKIUK U UX CBOMCTRA. 9 + 5
7.2. | Crenennas, nokasarejbHas 1 jorapumMudeckas -4 2 2
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