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IHosicuuTeNLHAA 3aNIUCKA

[lporpamma y4yeOHOro mpeamera MaTeMaTHka NpeAHA3HAYeHA ISl M3YYCHHS
MaTeMaTHKH B MPO(ecCHOHAIBHBIX o0pa3oBaTenbHbIX opranmzanusx CIIO, peammusyroniux
00pa3oBaTeNbHYI0 MPOTPaMMy CpEJHEro oOmero oOpa3oBaHMsS B NpEAENax OCBOCHUS
OCHOBHOH npogeccroHanbHoi o0pazoBatensHoi nporpamMmelr CITIO (OINIOIT CITIO) Ha 6a3ze
OCHOBHOT'O 001IIeT0 00pa30BaHus MTPU HOATOTOBKE CIIEIIHUAIMCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpeboBanuii PI'OC cpemgnero obmero
00pa3oBaHUs, NPEABABIAEMBIX K CTPYKTYpe, COJCPKAHUIO M pPE3yJbTaraM OCBOCHHS
yuebHoOro mpeamera Martemaruka, B COOTBETCTBUU ¢ PekoMeHganmusMu 1Mo OpraHu3aluu
MOJYYeHHUs CpeAHero ooOmiero oOpa3oBaHHMS B TIpenesiaX OCBOCHHUS 00pa30BaTEIbHBIX
IporpaMM CpeaHero MpodeccHoHalIbHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus C ydeToM TpeOoBaHM (eaepaiabHBIX TOCYIapCTBEHHBIX 0OOpa30BaTEIbHBIX
CTaHJAPTOB W TIOJIY4aeMON CIIEHUAIBHOCTH CPEIHEr0o MpOo(ecCHOHAILHOTO 00pa30BaHUS
(mucemo JlenmapTaMeHTa rocy1IapcTBEHHOM MOJUTHUKY B chepe MOArOTOBKH pabouux KaJapoB
u JIITO Muno6prayku Poccun ot 17.03.2015 Ne 06-259), ¢ yuerom [IpumepHOit 0OCHOBHO#
00pa3oBaTeNbHON HpPOrpaMMbI CpeIHEero oOmero oOpa3oBaHMs, OJOOPEHHOW pelIeHHEM
(benepanbHOrO y4eOHO-METOAMYECKOTO 00BETUHEHUS 110 00IIeMy 00pa30BaHHIO (IIPOTOKOI
ot 28 nrons 2016 r. Ne 2/16-3).

CoaepmaHHe ImporpaMmaI Maremaruka HalpaBJICHO Ha AOOCTHIKCHUC CIICAYIOIHNX
LeNei:

. obecrieyeHrne cHOPMUPOBAHHOCTH NPEACTABICHUNH O COLMANBHBIX, KYJIbTYpPHBIX H
UCTOpUYECKHX (haKTOpax CTAHOBJICHHS MATEMAaTUKH;

. obOecnieueHre cHOpMHUPOBAHHOCTU JIOTMUECKOI0, aJlIFOPUTMHUYECKOIO U MaTemMaThye-
CKOT'O MBIIICHHUS;

. oOecnieueHre cPOPMUPOBAHHOCTH YMEHHUI MPUMEHSATH MOJIYYCHHbIE 3HAHUS TIPU pe-
LICHUU Pa3INYHbIX 33]1a4;

. obOecnieueHre cHOpMHPOBAHHOCTU MPEACTABICHUM O MaTeMaTHKE KaK 4acTh oOlie-

YeNOBEYECKOW KYyIbTYphl, YHUBEPCATBLHOM S3bIKE HAyKH, MO3BOJISIONIEM OIMUCHIBATH H
HU3y4aThb pCAJIbHBIC ITPOLECCCHI U SABJICHUS.

B mporpammy BKIIIOUEHO cojep)kaHHe, HANpaBiIeHHOE Ha (OPMUPOBAHHE y CTYJIEHTOB
KOMIIETCHITUH, HE0oOXOoAuMBIX I KadecTBeHHOro ocBoeHusa OIIOII CIIO Ha 06ase
OCHOBHOTO o00mIero oOpa3oBaHHs C TIOJyY€HHEM CpeIHero ooOmero ooOpa3oBaHUs;
MpOrpaMMBbl MOJTOTOBKH crieluanucToB cpeaHero 3seHa (IITICC3).

[Iporpamma  yuebHOro mpenMera MaremaTuka YTOYHSIET COJEp)KaHUE Y4eOHOTO
Marepuraia, oCia€aA0BaTCIbHOCTE €TI0 U3YUYCHHA, TEMATHUKY INMPAKTHYCCKUX SaHHTI/Iﬁ, BHU/IbI
CaMOCTOSITENILHBIX pa0oT, paclpeieleHre yUeOHbIX YaCOB C YUETOM CHENU(UKH MPOrpaMm
MTOJITOTOBKH CITEITUAIIMCTOB CPEAHETO 3B€HA, OCBANBAEMOM CITeIINATbHOCTH.

[IporpaMMa MOXXET  HCIOJNB30BAThCSl  MPOPECCHOHATBHBIMU  00pa30BaTEIbHBIMU
OpraHU3alMsIMH, pPean3yIOIUMU 00pa30BaTeIbHYIO IPOrpaMMy CpeiHero oouiero oopaso-
Banus B npenenax ocsoeHuss OITOIT CIIO na 6a3e ocHOBHOro 00111ero 00pa3oBaHus.

Y4eOublii npeamer MaTemaTuka SIBISIETCS MPEIMETOM O00s3aTENbHON MpPeIMETHON
obnactu «Marematuka u uapopmatuka»y ®I'OC cpennero obmiero o6pazoBaHusl.

B mpodeccronanbHbx  00pa30BaTENBHBIX  OpPraHU3alMsAX,  PEATHU3YIOIIHUX
00pa3oBaTeNbHYI0 TPOTpaMMy CpEIHEro o0mero oOpa3oBaHUsS B Mpeaenax OCBOCHUS
OIIOIT CIIO Hna 6a3e ocHOBHOTro oOmiero oOpa3oBaHus, y4eOHBIH mpeamer MaTemaTuka
n3ydaercss B oOmeoOpazoBatenbHOM Iukie ydeOnoro turana OIIOIT CITIO wa 6asze
OCHOBHOTO 00111er0 00pa3oBaHus C MoIydeHreM cpeaHero obmiero oopasosanus (IIIICC3).

B yueOnbpix mmanax [ITICC3 yueOHbIN npeamer MaTemaTHka BXOJHWT B COCTaB OOIIMX
y4eOHBIX NpeaAMEeToB, (HOPMHUPYEMBbIX U3 00S3aTeNbHBIX MpeaMeTHhIX obmacteir PI'OC



cpenHero obmero oopazoBanus, A crenuanbHocTet CIIO cooTBeTcTBYIONMIET0 MPOGUIs
npodeccrnoHabHOTO 00pa30BaHHUS.

W3ydenne yueOHOro npeaMera MaremaTrka 3aBepiiacTcsl MOABSACHUEM UTOTOB B popme
9K3aMEHA B paMKax MPOMEKYTOYHOW aTTECTAllMH CTYIEeHTOB B mporecce ocBoeHust OITOIT
CIIO na ©0a3e oOCHOBHOro oOIIEro o0Opa3oBaHUs C TMOJYYCHHUEM CPEIHErOo OOIIEro
o0Opa3oBaHUs.

[Inanupyemsble pe3yabTaThl OCBOEHUS Y4EOHOI0 IIpeaMeTa

OcBoenune coaepkanust yueOHOro npeamera MaTemaruka oOecrieunBaeT JOCTHKE-
HUE CTYACHTAMHU CIEYIOLINX pe3yabmamos:

e Jluunocmmuix:
- ¢(OpMHUPOBAHHOCTh MPEACTABIEHUN O MaTeMaTHKE KaK YHMBEPCAaJIbHOM S3bIKE HayKH,
CPEICTBE MOJEIUPOBAHMUS SIBJICHUN U TIPOIIECCOB, UAEIX U METOaX MaTEMAaTHKH;
-IOHUMaHUuEe  3HAYMMOCTHM  MaTeMaTHUKHW Uil  Hay4HO-TEXHHYECKOro  mporpecca,
c(hOpPMHUPOBAHHOCTH OTHOIIEHUS K MaTEMaTHKE KaK K YacTH OOIIeYeNIOBEYECKOM KYIbTYphI
Yyepe3 3HaKOMCTBO C UCTOPUEN pa3BUTHS MAaTEMaTUKH, YBOJTIOLIMEN MaTEMaTHYECKUX HJICH;
- pa3BUTHE JOTHYECKOTO MBIIIJIEHHS, TPOCTPAHCTBEHHOTO BOOOPaKEHUs, alrOPUTMUYECKOM
KyJIbTYypbl, KPUTHYHOCTH MBIIUICHHS Ha YpPOBHE, HEOOXOAMMOM sl Oymymiei
po¢eCCHOHATILHOM 1eATeNbHOCTH, Ul IPOI0JKEHUsI 00pa30BaHMs U cCaMOOOpa30BaHMs;
- OBJIQJICHHE MAaTEMaTUYCCKUMH 3HAHUSIMU U YMEHHUSMHU, HCOOXOAMMBIMU B ITOBCETHEBHOM
KU3HU, 7S OCBOCHHS CMEXHBIX €CTeCTBEHHO-HAYYHBIX MJUCHUILUIUH W JUCIMILTAH
npodeccnoHalbHOTO IUKJIA, NI MOJydyeHuss oOpa3oBaHUs B 00JIacTAX, HE TpeOYIOIIUX
yriayOJIeHHON MaTeMaTH4eCKOU MOATOTOBKH;
- TOTOBHOCTb M CIIOCOOHOCTh K O0Opa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHHUIO, Ha
NPOTSDKEHUM BCEH JKM3HM; CO3HATENFHOE OTHOIIEHHE K HENPEephIBHOMY OOpa30BaHMIO Kak
YCJIOBHIO YCTICIITHON MPO(PECCHOHAIBHON U 00IIECTBEHHOM JIEATEIEHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSATENbHON TBOPYECKOH M OTBETCTBEHHOM
NeSITeNIbHOCTH;
- TOTOBHOCTh K KOJUJIEKTUBHOW paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMH B oO0pa-
30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIe0BATEIbCKOM, MPOEKTHON U APYruX
BUJIAX JIESATEIHHOCTH;
- OTHOIIIEHHE K MPO(eCcCHOHATBHOM NEATEeIbHOCTH KaK BO3MOKHOCTH YYacTHsSl B pEIICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAI[MOHATBHBIX MPOOIeM;
s MemanpeomemHulx:

- YMEHHE CaMOCTOSITENIbHO ONpPENeNSITh IENH MACSITENTbHOCTH U COCTaBISATh TUIAHBI
NEeSITeIbHOCTH; CaMOCTOSATEIbHO OCYIIECTBISATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
JeSTeNIbHOCTh; HCIOJIb30BaTh BCE BO3MOXKHBIC PECYpPCHI ISl JOCTHKCHHS MOCTABICHHBIX
Lenei u peanusaliy IIaHOB JEATeIbHOCTH; BRIOUPATh yCIIEUIHbIE CTPATETUH B Pa3IUUYHbBIX



CUTYaIUsX;
- yYMEHHE TPOAYKTHBHO OOIIAThCS M B3aUMOJICHCTBOBATH B TIPOIECCE COBMECTHOM
NEeSTeIbHOCTH, YYMUTHIBATh MO3UIUU JPYTUX YYACTHUKOB JESATENbHOCTH, 3(PPeKTHBHO
pazperath KOHQIHKTHL;
- BJaJieHUE HaBbIKAMHU I[03HABATENIbHOM, Y4eOHO-HCCIEA0BATEIbCKOM U MPOEKTHOM
NEeSATEIbHOCTH, HaBBIKAMH Pa3pelIeHUs] MpoOJieM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEILHOMY TOMCKY METOJOB pEHICHHUsS MPAKTUYECKUX 3a7ay, MPUMEHEHUIO
Pa3IMYHBIX METO/O0B IMO3HAHUS;
- TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSTEIbHOW HHGOPMAIMOHHO-TIO3HABATEIbHOM
JeSTeIbHOCTH, BKJIFOYas yMEHHE OPUCHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX MH(POPMAITUH,
KPUTHYECKH OLEHUBATh U MHTEPIPETUPOBATh MH(OpPMAILNIO, MOTYyYaeMYyI0 U3 Pa3IUYHBIX
HUCTOYHUKOB;
- BJIaJICHUE S3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO M3JaraTh CBOIO TOUKY
3pEHMUsI, UCTIOIB30BATh a/IEKBATHBIC SI3bIKOBBIE CPEJICTBA;
- BJIaJIcHUE HaBBbIKAMHU [MO3HABATEIHLHON PEIIEKCHH KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUIA
U MBICIUTEIIBHBIX TPOIECCOB, UX PE3yJbTaTOB W OCHOBAHUM, T'PAHMI] CBOETO 3HAHHS M
HE3HaHWs, HOBBIX IMO3HABATENbHBIX 33/1a4 U CPEJICTB JUIS UX JTOCTHKEHUS;
- LETIEYCTPEMJICHHOCTh B MOUCKAX W MPUHATHH PEIICHUH, COOOpa3UTEIIbHOCTh U MHTYHUIIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MNPEICTABICHUN; CIOCOOHOCTh BOCIPHUHHMATH KpPacoTy U
TapMOHUIO MUDA;

* NPEOMEMHbIX.
- ¢(OPMHUPOBAHHOCTh TPEJCTABICHUNA O MAaTeMaTHKE KaK 4acThU MHUPOBOM KYJIBTYpPHI U O
MecTe MaTeMaTHMKd B COBPEMEHHOH IMBWIM3AIMH, O CHoco0ax ONUCaHHus Ha
MaTeMaTUYECKOM S3bIKE SIBJICHUN PEalbHOTO MHUPA;
- cOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHYECKUX IMOHATHSAX KaK O Ba)KHEUIINX
MaTeMaTUYeCKUX MOJIENSIX, TMO3BOJISIONIMX OINUCHIBATH W HW3y4aTh pa3HbIE MPOIECCHl U
SBIICHUSI; TIOHUMAHUE BO3MOXXHOCTH aKCHOMATHUYECKOTO TIOCTPOCHHUS MaTeMaTHYECKUX
TEOPHiL;
- BIIAQJICHHE METOJIaMHU JO0Ka3aTeNbCTB U QITOPUTMOB DEIICHUS; YMEHHE UX MPUMEHSTH,
MPOBOJIUTH JTIOKA3aTEIIbHBIC PACCYKIEHUS B XOJI€ PEIICHUS 3a]1a4;
- BIAJCHHE CTAaHAAPTHBIMU MNPHEMAMU PEIICHUS pPAlHUOHAIBHBIX W HPPAIOHATbHBIX,
MOKa3aTEeIbHBIX, CTETICHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUN M HEPABEHCTB, UX CHUCTEM;
WCIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MpPOrpaMM, B TOM YHCIE I TOUCKA MYTH
pelieHus ¥ WUTIOCTPALUK PEIICHUS] YPAaBHEHHUI 1 HEPABEHCTB;
- chOpPMHUPOBAHHOCTh TMPEJICTaBICHUH OO0 OCHOBHBIX TOHSATHUAX, HUACSIX H MeEToJax
MaTeMaTUYeCKOro aHaJln3a,
- BJIaJICHUE OCHOBHBIMH TOHSATHUSMHU O IUIOCKUX M TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, WX OCHOBHBIX CBOHCTBax; C(HOPMHPOBAHHOCTh YMEHHUS paclo3HaBaTh Ha
YepTekax, MOJIENSIX U B pealbHOM MHUpE TeoMeTpudecKue GUTypbl; IPUMEHEHHE U3YYEHHBIX
CBOMCTB TeOMeTpUIeCKuX (puryp u GopmMyit i penieHrs TeOMETPUISCKUX 3a1a4 U 3a/1a4 ¢
MIPAKTUIECKUM COACPKAHUEM;
- ¢(hOpMUPOBAHHOCTH MIPEICTABICHUIA O TIPOIIECCAX M SBIICHUSX, UMEIOITUX BEPOSITHOCTHBIN
XapakTep, 0 CTATUCTHYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHUPE, 00 OCHOBHBIX MOHSATHSX
AJIEMEHTAPHOM TEOPUU BEPOSTHOCTEW; YMEHMH HaXOIUTh M OIEHUBATh BEPOSITHOCTU
HACTYIJICHUS] COOBITMI B MPOCTEHIIMX MPAKTUYECKUX CHTYallMsIX ¥ OCHOBHBIC
XapaKTEPUCTUKU CITydalHBIX BEJIMYNH;
- BJIaJICHWE HaBBIKAMHU KCIIOIH30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM IMPHU PEIICHUN
3ajad.
- Ui CJHETlbIX W CIA0OBHIAIIMX OOydYalomUXCs: OBNQJCHHE TNPAaBHIAMHU 3alHUCH
MaTeMaTH4ecKuX (OopMyd U CHEHHATbHBIX 3HAKOB peEIbeHO-TOUEYHONW CHCTEMBI
ob6o3nauenuii JI. bpaiins; oBnajeHne TaKTUIBLHO-0CS3aTENILHBIM CITIOCOOOM 00CIIEeIOBAaHUS U
BOCIIPUATHS  pelbedHBIX  W300pOKEHUM  MPEIMETOB, KOHTYPHBIX  W300paKCHHMA



reOMETPUUECKUX (Uryp M JApyroe; HaJIW4YME€ YMEHUS BBIIOJIHATH TIE€OMETPUYECKHE
MOCTPOCHHSI C MTOMOIIBIO IIUPKYJIS M JIMHEHKH, YUTATh pelibeHbIe rpaduKu JIeMEHTapPHBIX
(GyHKIMH Ha KOOPAMHATHOM IUIOCKOCTH, IPUMEHSTH CIIEUUAJIbHBIE MPHUCIIOCOOICHUS s
pensepnoro  uwepuenus  ("padrcmen",  "IkombHUK");  OBIageHHE  OCHOBHBIM
(YHKLIMOHAJIOM MpPOrpaMMbl HE BHU3yalbHOIO JOCTyHa K HMHQOpPMALMU Ha OHKpaHe
MEPCOHATIBHOTO KOMIIBIOTEPA, YMEHHE HCIIOJIb30BaTh NMEPCOHANbHBIE TH()IOTEXHUYECKHE
cpeacTBa MHPOPMALMOHHO-KOMMYHHUKAIIMOHHOTO OCTYIA CIIENbIMUA 00y4YaroIlUMUCS;

- U1 OOy4arolMXCsl C HapyLICHUSMH OINOPHO-ABUIaTElIbHOIO amiapara: OBJIAJCHUE
CIeLUaIbHBIMA KOMIIBIOTEPHBIMU CPE/ICTBAMHU NIPE/ICTABICHHUS U aHAIN3a JaHHBIX U YMEHUE

HCIIOJIB30BaTh NEpCOHAJILHBIC cpcacTBa AOCTYyIIa C Y4€TOM JABUTATCIIBbHBIX,

pEUYCABUTAaTCIIBHBIX U

CCHCOPHBIX HapymeHHﬁ, HaJIM4Yu€ YMCHHA  HCIIOJIB30BATh

MEpCOHANIBHBIC CPEACTBA NJOCTYIIA

Conepxanue OcHoBHBIE (popMHUpYEMBIE yHHUBEpCAJIbHbIE y4yeOHble JI€HCTBHUA,

00y4YeHHS BUJIBI PEUYEBOI ESATETHLHOCTH

Beenenue O3HakoMJIEHHE C POJIbI0O MAaTEMAaTUKU B HAayKe, TEXHUKE, IKOHOMHUKE,
MH(POPMALMOHHBIX TEXHOJOTHUSAX W TPAKTHYECKOW JEATEIBHOCTH.
O3HakoMmJIeHHE C LEIsIMM M 33JadyaMHd M3Y4E€HUS MaTeMaTUKU IpU
ocBoeHuu npogeccuit CI10 u cnennansHocret CI10

Anrebpa

PaszButue noHsaTH
0 4YHcie

Beimonnenne apupmeTndeckux ACWCTBUH HaJ 4YHCIaMH, cOYeTas
YCTHBIE U INCbMEHHBIE IPUEMBI.

Haxoxnenve npuOIMKEHHbIX 3HAYEHWH BEIWYMH M MOTPELIHOCTEN
BBIYUCIICHUH (a0COMIOTHOM M OTHOCHUTENBHOI); CpaBHEHHE YMCIIOBBIX
BBIPAKCHUI.

Haxosxnenue ommOok B peoOpa3oBaHUAX U BEIYUCIECHUIX (OTHOCUTCS
KO BCEM IIYHKTaM IPOrpaMMbl)

Kopnu, crenenn, nora-
pudmb

O3HakoMJIEHUE C MOHATHEM KOpPHS N-Ml CTENeHW, CBOMCTBAMM pPaJv-
KaJIOB Y TIpaBUJIaMU CPaBHEHUsI KOPHEH.

DopMyIIMPOBAHUE ONPENEIECHUS KOPHSA U CBOMCTB KOpHEW. Berumcne-
HUE U CPaBHEHHME KOPHEW, BBIOJTHEHUE MPHUKUIKA 3HAYCHHUS KOPHSI.
[TpeoOpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COMEPKAIIUX
paNKaIbI.

BreimmonHeHue pacyeToB mo Gopmyiam, COAEpKaIINM paguKaibl, OCy-
IMIECTBJISAST ~ HEOOXOAWMBIE  TOJACTAHOBKM W MPEeoOpa3oBaHUS.
Ornpenenenrie paBHOCUIIBHOCTU BBIPAXEHUU C paaukaiamu. Permenue
HUPpAIMOHATBHBIX YPaBHEHUH.

O3HaKOMJIEHUE C OHITHEM CTETIEHH C IEUCTBUTEIIbHBIM MTOKA3aTEJIEM.
Haxoxnenne 3HaueHWW CTEMEHHW, HWCIONB3Ys MPU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA.

3anuceiBaHUE KOpHSA N-U CTETICHW B BUJE CTEMEHH C APOOHBIM IOKa-
3arejeM U Hao0OopoT.

@opMyIMpOBAaHHE CBOMCTB CTENEHEW. Bwlumcnenue creneHen c pa-
[MOHAJIBHBIM T1OKA3aTEJEM, BBIIOJIHEHUE NPUKUIKH 3HAUYECHHS CTe-
MEHU, CPABHEHHUE CTETICHEH.

[TpeoOpa3oBaHre YMCIOBBIX M OYKBEHHBIX BBIPAKEHUH, COMEPKAILIUX
CTEMEeHU, TPUMEHSISI CBOMCTBA. PellleHre moka3aTenbHbIX YPABHEHUH.
O3HakoMJIEHUE C TPUMEHEHUEM KOPHEU U CTeneHel Mpu BhIUUCICHUN
CpeIHMX, JEJIEHUM OTpe3Ka B <«30JIOTOM CcedyeHHH». Pemenune




MPUKIIAAHBIX 3aa4 Ha CJIOXKHBIC IIPOUCHTHI

[IpeoOpazoBanue anre-

BremmonHeHne mpeoOpa3oBaHUl BBIPAXKEHUN, MPUMEHEHHE (OPMYII,
CBSI3aHHBIX CO CBOMCTBaMU CTEIIEHEH U JIorapu(MOB.

Opanyeckux N

P— Onpeznenenne 00NACTH JOMYCTUMBIX 3HAUCHHH n9rapn(bMquCK0ro
BeIpakeHus1. Pemenne norapupMudeckux ypaBHEHUH

OcHoBBI

TPUTOHOMETPUHU

OCHOBHBIE TTOHSTHSA

W3ydyeHne paguaHHOrO METOJAa W3MEPEHHUs YIJIOB BpAIlCHHA U HX
CBSI3M C TpaaycHOW wmepoil. M3o0paxeHue yrioB BpalleHUs Ha
OKPYKHOCTH, COOTHECEHUE BEJIMYUHBI YIJIA C €r0 PACIOIOKECHHUEM.
®opmMynupoBaHHE ONMpPEICIICHUI TPUTOHOMETPUYECKUX (DYHKIHHA AJist
YIJI0B IOBOPOTa M OCTPBIX YIJIOB NPSMOYIOJBHOIO TPEYrOJIbHHUKA U
00BsICHEHUE UX B3aUMOCBSI3H

OCHOBHBIE TPUTOHOME-
TPUYCCKUC TOKACCTBA

IIpuMeHEeHNEe OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB ISl BBIUKC-
JICHWS 3HAYeHUH TPUTOHOMETPHUECKUX (DYHKIMIA IO OJTHOW M3 HUX

[IpeoOpa3oBanus mpo-
CTEHIINX
TPUTOHOMETPUYECKHUX
BBIPA)KCHUI

N3y4yenne oCHOBHBIX ()OPMYJ TPUTOHOMETPHH: (POPMYIIBI CIIOKESHHUS,
YIIBOCHHUS, TIPEOOPA30BAHMUS CyMMbI TPUTOHOMETPUYECKHX (PYHKIHUH B
NPOU3BEJCHUE M IPOHM3BEICHHUS B CyMMY M TPUMEHEHHE NpPU BBI-
YHCJICHUU 3HAYCHUSI TPUTOHOMETPUYECKOTO BBIPAKECHUS U YIIPOLICHHS
ero.

O3HaKOMJIEHHME CO CBOWCTBaMU CHMMETPUM TOYEK Ha EJUHUYHOUN
OKPY>XHOCTH M IPUMEHEHHE MX JUIS BBIBOJIA OPMYIT IPUBEACHHUSI

[Ipocreiimne TpUroHo-
METPUUYECKHUE ypaBHeE-
HUsI U HEPAaBEHCTBA

Pemenue mo ¢popmynaM ¥ TPUTOHOMETPUIECKOMY KPYTY MPOCTEHIIINX
TPUTOHOMETPUUYECKHUX yPaBHEHUI.

[IpumeHeHne oOIIMX METOAOB pEIEHUs ypaBHEHHWH (IpUBEIEHHE K
JUHEHHOMY, KBaJpaTHOMY, METOJ PAa3JIOKEHUs HA MHOXXHUTEIH, 3a-
MEHBI TIEPEMEHHON) NMPHU PEIIEHUN TPUTOHOMETPUUECKUX YpaBHEHUH.
YMeHHe OTMeYaTh Ha Kpyre pELICHHs IMPOCTEHIIMX TPUTOHOMETPHU-
YECKHX HEPaBEHCTB

Apkcunyec,
apKKOCHUHYC,
apKTaHI€HC Yncia

O3HakOMJIEHHE C TOHSATHEM OOpaTHBIX TPUTOHOMETPUYECKUX (DYHK-
ITHH.

N3yuenne onpeneneHuii apKCUHyCa, AapKKOCHMHYCA, apKTaHIeHCa
yucia, GOpMyIUPOBAHHE WX, M300paK€HWE HAa E€IUHUYHON OKPYXK-
HOCTH, IPUMEHEHNE NIPU PELIEHUH YPABHEHUM

DyYHKIUU, UX CBOMCTBA
U rpaduKu

O3HakoOMJIEHHE C MOHATUEM MEPEMEHHOW, MIPUMEPAMH 3aBUCUMOCTEMN
MEXy IEPEMEHHBIMHU.

O3HakoMJIeHHE ¢ MOHATHEM TpaduKa, ONpeesieHne IPUHAUIEKHOCTH
Touku Tpauky ¢yHkuuu. Omnpenenenue mo Qopmyne npocreimeit
3aBHCHUMOCTH, BHJa ee rpaduka. Breipaxkenue mno Qopmyrne oaHoOH
NIEPEMEHHOI Yepe3 Apyrue.

O3HakomileHHE C ompenesneHueM (YHKIHUH, (OPMYIHPOBAHUE €roO.
HaxosxneHue o6acTu onpesiereHns 1 006JacTy 3HaueHu QyHKIIH

OyHKIUN.

ITonsaTne 0
HEMPEepPhIBHOCTU
byHKIIUU

CpoiicTBa  (QYHKIIHH.
I'padpuueckass  uHTEp-
nperauusi.  [Ipumepsl
(GyHKIMOHATBHBIX — 3a-
BHCHMOCTEN B

PCAJBbHBIX IMpOLECCax U
SIBJICHUAX

O3HakoMJieHHE ¢ mpuMepamMu (QYHKIHMOHAJIBHBIX 3aBUCUMOCTEN B pe-
aJIbHBIX NIPOLIECCAX U3 CMEXKHBIX JUCLUIUIMH.

O3HakOMJICHHE C [IOKa3aTelIbHBIMU PACCYXKACHUSAMH HEKOTOPBIX
CBOWCTB JIMHEHHON M KBaJpaTUYHON (YHKLUH, IPOBEIACHUE HCCIEO-
BaHMs JMHEHHOH, KYyCOYHO-TMHEWHOH, TPOOHO-TMHEHMHOW M KBajpa-
TUYHOM (yHKIMHA, mocTpoeHue ux rpadukos. IloctpoeHue u ureHue
rpadukoB GpyHkiui. MccnenoBanue QyHKIUN.




CocraBneHne BUIOB QYHKIUH 110 JTAaHHOMY YCJIOBHUIO, pEIICHUE 3a1a4
Ha KCTPEMYM.
Brimonaenune npeobpazopanuii rpaduka GyHKIUHA

Oo6parHnbie HyHKIMH

W3yuenne moHATHSA 0OpaTHOM (QYHKIUH, ONpelesieHHe BHAA M TO-
cTpoeHne Tpaduka oOpaTHOW (YHKIHMH, HAXOXIACHUE €€ O0JacTH
orpeneneHuss U obynactu 3HaueHui. [IpuMeHeHne CBOWCTB (DyHKIIHIA
IPU HUCCIENIOBAaHMM ypaBHEHMH M pEIIEHUM 3aJad Ha HKCTPEMYM.
O3HaKOMJICHHE C TIOHSTHEM CIIOKHOU (DYHKIIUU

Crenennele, moKasa-
TeJbHBIE, JOorapudmMu-
YECKUE WU TPUTOHOME-
TpU4eckue  (QyHKUIHUU.
OOpatHble TpUTOHOME-
TpU4ecKue pyHKINUU

Bbluucnenne 3HaueHMd (QyHKIOMH 10 3HAYEHHUIO apryMeHTa.
Onpeznenenue NOJOKEHUS TOYKH Ha TpaduKe Mo ee KOOpJAMHATAM U
Hao00pOT.

Vcnonb30BaHue CBOMCTB (DYHKIMI Ui CpaBHEHHUS 3HAUEHUI crere-
Hel 1 JorapudMoB.

[Toctpoerne rpadMKOB CTEMEHHBIX W JOTAPUPMHUECKUX (PYHKITUI.
Pemenue noka3aTelbHBIX U JIOTapU(PMUYECKUX ypaBHEHHH W Hepa-
BEHCTB 110 U3BECTHBIM aJIFOPUTMAaM.

O3HakoMJIEHHE C TIOHATHEM HENpepbIBHON NepuoaudecKoi GyHkuy,
(GopMyJIMpOBaHUE CBOMCTB CHHYCa M KOCHUHYCa, IMOCTPOEHUE HX
rpaduKoB.

O3HaKOMJICHHE C TIOHATHEM FapMOHUYECKHUX KOJeOaHuil U puMepaMu
rapMOHUYECKUX KOJeOaHWM Ui ONMCaHUs MPOLECCOB B (DU3MKE U
JOpyrux o0JacTsx 3HAHUS.

O3HakoMJIEHHE C TOHSATHEM pa3pbIBHOW IMEPUOANYECKON (YHKIMH,
(GbopMyJIMpOBaHUE CBOMCTB TAaHI'€HCA M KOTAHI'€HCA, IOCTPOEHUE HX
rpauKoB.

[TpumeHeHne cBOMCTB QYyHKIUHI AJI CpaBHEHMS 3HAYEHUI TPUTOHOMeE-
TpUYECKUX (YHKIMH, PpEIIeHUS TPUTOHOMETPUYECKUX YpaBHEHUI.
[Toctpoenue rpadukoB OOpaTHBIX TPUTOHOMETPUUECKUX (DYHKLIUN U
ofpeienieHue 1o rpadukam ux CBOMCTB.

BrinonHenune npeoOpa3oBaHusi rpauKoB

Hauamna
MaTEMATUYECKOTO
aHajgmsa

IlocnenoBareabHOCTH

O3HaKOMJICHHE C TIOHATHUEM YHMCIOBOM IOCIIENOBATEIBHOCTH, CIIOCO-
0aMu ee 3a7aHMsl, BHIYUCICHUSIMHU €€ YWICHOB.

O3HakoMJIeHME C  TOHSATHEM IIpeleia  IOCJIEeN0BAaTEIbHOCTH.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMBI OECKOHEYHOTO YHCIIOBOTO
psiaa Ha MpUMepe BBIUMCICHHUS CYMMbI OECKOHEYHO yObIBarolleil reo-
METPUUYECKOHN ITPOTPECCHH.

Pemenue 3agau Ha npuMeHeHue (GOpMyNbl CyMMbl OECKOHEYHO YObI-
BAIOIIEH N'€OMETPUUECKOMN IPOrPECCUH

IIpousBogHass u  ee
IIPUMEHEHHE

O3HakoOMJIEHHE C TIOHSATHEM IPOU3BOIHOM.

Wzydenue u GopMyInpoBaHHUE €€ MEXaHUYECKOTO U F€OMETPHUUECKOT0
CMBICTIA, U3YUYCHHUE aJTOpPUTMa BBIYMCICHUS IPOU3BOIHON Ha IpUMEpe
BBIYHCIICHHS] MTHOBEHHOW CKOPOCTH M YIJI0BOTO Kod(duimenra
KacaTeJIbHOM.

CocraBrieHue ypaBHEHUs KacaTelIbHOW B 00IIIEM BHJIE.

VYcBoenue mnpaBun aud@epeHunpoBaHus, TAOMUIBI MPOU3BOTHBIX
AMIeMEHTapHBIX (QYHKIWUNA, TpuUMeHeHue s auddepeHIupoBaHus
(GyHKLNH, COCTaBICHUS ypaBHEHUS KacaTeIbHOM.

N3yuenne TeopeMm O CBs3M CBOWCTB (DYHKIIMHM M MPOU3BOJHOM, (op-




MYJIMPOBKA HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOIHOW HMCCIENOBaHUS (DYHKIMH, 3a-
JIAaHHOH (hOPMYJIOH.

YcTaHOBIEHUE CBA3HM CBOMCTB (DYHKIMU M MPOU3BOJHOW MO UX Tpa-
bukam.

IIpuMeHeHHe NPOU3BOJHOM Ul pPELICHMS 3aJad Ha HaXO0XICHUE
HauOO0JIbIIEr0, HAUMEHBIIET0 3HAUCHHsI ¥ Ha HaX0XKJICHHE IKCTpeMyMa

[TepBooOpaznas u | O3HaKOMJICHHE C TIOHITHEM WHTETpaia U IepBO0Opa3HOIA.

UHTerpanl W3ydeHue mpaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBbI
Herorona— JleitOuuia.
Pemenuie 3a1ay Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOJHOM, BHIUYHC-
JIeHHE TIepBOOOpa3HOM 1Sl JaHHOW (HYHKIINH.
Pemenne 3agau Ha MpUMEHEHHWE HMHTErpajia AJs BbIUMCICHHS (Gu3u-
YECKUX BEJIUYHH U TUIOIIAEH

YpaBHeHus u

HEPaBEHCTBA

VYpaHenust u cucreMbl | O3HAKOMIICHHE C TIPOCTCHIIUMU CBEJICHUSIMH O KOPHSX anreOpande-

ypaBHEHUH CKUX YpaBHEHUU, TMOHSATUSMHU HCCIECIOBAHUS YPABHEHHH U CHUCTEM

HepaBenctBa u cucre-
Mbl  HEPaBEHCTB  C
JBYMS IEpEMEHHBIMU

YpPaBHEHUU.

N3ydenue Teopun paBHOCUIBHOCTH YPaBHEHUN U €€ mpuMeHenus. [1o-
BTOPEHME 3aIIUCH PEILEHHs] CTaHIAPTHBIX YpaBHEHUH, IPUEMOB IIPe0d-
pa30BaHM YpPAaBHEHMM MUl CBEICHHS K CTAHJAPTHOMY YPAaBHEHUIO.
Pemenne panMOHaIBHBIX, HMPPALMOHAIbHBIX, IIOKA3aTEJIbHBIX U
TPUTOHOMETPUYECKUX YPABHEHUU U CUCTEM.

Hcnonb3oBaHue CBOWCTB M rpauMKOB (YHKUUH IJs pelIeHus ypas-
HeHUM. [I0BTOpEeHNE OCHOBHBIX IPUEMOB PEIICHUS CUCTEM.

Pemenue ypaBHeHMI ¢ IpUMEHEHUEM BCEX NMPHEMOB (Pa3yIoKEHHUsS Ha
MHO’KUTEIH, BBEACHMSI HOBBIX HEU3BECTHBIX, IMOJICTAHOBKH, rpadu-
YEeCKOI'0 METO0J1a).

Pemenne cuctem ypaBHEHHH ¢ MPUMEHEHHEM pa3IMYHBbIX CIOCOOOB.
O3HakomJieHHE C OOLIMMM BOIPOCAMM pEIIEeHUs HEpPaBeHCTB U
UCIOJIb30BaHUE CBOMCTB M TrpapuKkoB (YHKIUH TNpU pelIeHUuU
HEpaBEHCTB. PenieHne HEpPaBEeHCTB U CHUCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOOB.

IIpuMeHeHre MaTeMaTUYECKUX METOAOB Ul PELICHUS COIAEp:KaTellb-
HBIX 3aJa4 U3 pa3IMyHbIX oOiacTell HAayKu M NHpakThku. MHTepmpe-
TUPOBAHUE PE3YJIBTATOB C YUETOM PEAIBHBIX OTPaHUYCHUI

DIIeMEHTHI
KOMOWHATOPUKH,
TEOPUU BEPOSTHOCTEN
U CTaTUCTHUKH

OCHOBHEIE TOHATHSA
KOMOMHAaTOPUKHU

W3yuenune npaBuia KOMOMHATOPUKUA WM TNPUMEHEHHE NpPU pElICHUH
KOMOWHATOPHBIX 3a7a4.

Pemenne KOMOMHATOPHBIX 3a7ad METOAOM Iepedopa U MO IMpaBHUITY
YMHOKEHHS.

O3HakoMJIEHHE C TMOHATUAMU KOMOMHATOPUKHU: pa3MEIICHUSMH, CO-
YEeTaHUSIMH, NEPEeCTAHOBKaMU M (OpMyJaMH Uil UX BBIUUCIICHUS.
OOBbsicHeHHE W TpUMEHEeHHe (OpPMYIT sl BBIUMCICHUS pa3MeIleHHH,
IIEPECTAaHOBOK M COUYETAaHUH MPU PEIICHUM 3a/1a4.

Osznakomiienne ¢ OmHoMOM HproToHa W TpeyronbHUKOM [lackais.
PenieHne mpakTU4ECKHUX 3a7a4 ¢ MCIOIb30BAaHUEM MOHITHHM U IIPABUII




KOMOWHATOPUKH

DneMEHTbI Teopuu | M3yyeHue KiacCU4ecKOro OIPENEIICHUs] BEPOSITHOCTH, CBOMCTB BEPO-
BEPOATHOCTEU ATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEN.
PaccmoTrpenue npuMepoB BeIYUCIICHUS BEposATHOCTEN. Pemenne 3amay
Ha BBIYUCIIEHUE BEPOSATHOCTEH COOBITUH
IIpencrasnenue O3HaKOMJIEHHE C IIPEJICTAaBICHUEM UYUCIIOBBIX JIaHHBIX U MX XapakTe-
JTAHHBIX (TabnuIbl, | PUCTHKAMU.

JarpaMMbl, Tpadukm)

Pemenue mnpakTHUecKuX 3amad Ha OOpa0OTKY YHMCIIOBBIX JaHHBIX,
BBIYKCIICHUE UX XAPAKTECPUCTUK

I'eomerpus

[IpsiMBbIE U TUIOCKOCTH B
IIPOCTPAHCTBE

@opMyJIMpOBKAa U IPUBEIACHUE J10KA3ATEIbCTB IPU3HAKOB B3aUMHOIO
PacroaoKeHus NPSMBIX U INIOCKOCTeN. Pacnio3HaBaHue Ha uepTekax u
MOJEIIAX PA3JIMYHBIX CIIy4acB B3aWMHOIO DPACIOJIOKEHMS IPSMBIX U
IUIOCKOCTEM, apryMEHTUPOBAaHUE CBOUX CYXACHHH. PopMynupoBaHue
ONpENEICHUN,  IPU3HAKOB WM CBOMCTB  MApPaLICIBHBIX U
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN, ABYTPAHHBIX U JINHEWHBIX YIJIOB.
BelltonHEHUE MOCTPOCHUS YITIOB MEXAY NPAMBIMH, IPSIMOM M IUIO-
CKOCTBI0, MEK/Y IUIOCKOCTSIMU T10 ONIMCAHUIO U PACIIO3HABAHUE UX

Ha MOJEIIAX.

IIpuMeHeHne NPU3HAKOB U CBOWCTB PACIOJIOKEHUS NMPSAMBIX U IIJIO-
CKOCTEH IIpU PELICHNH 3a/1a4.

N300paskeHre Ha PUCYHKAax M KOHCTPYHPOBAaHUE Ha MOJENAX Iep-
MEHIUKYJISIPOB M HAKJIOHHBIX K IUIOCKOCTH, NPSAMBIX, MapajlIeIbHBIX
IUIOCKOCTEH, YIJIOB MEXIy HPsSMOM U IUIOCKOCTbIO M OOOCHOBaHHE
IIOCTPOCHHUA.

Pemenne 3aga4y  Ha  BBIUMCIEHUE TE€OMETPUYECKHUX  BEJIMYUH.
OnucelBaHUE PACCTOSHUSA OT TOYKM JI0 IUIOCKOCTH, OT HPSIMOM 10
IJIOCKOCTH, MEXIAY INIOCKOCTSAMHU, MEXAY CKPELIUBAIOIUMUCS
NOpSIMBIMU, MEXAY MPOU3BOJIBHBIMU (UrypaMud B IPOCTPAHCTBE.
@opMyIMpOBaHUE U OKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM CyleCTBOBaHMS, CBOMCTBA).

N300pakeHre Ha yepTekax W MOJENAX PAacCTOSHUS M 0OOCHOBaHUE
CBOMX CyxJeHui. OrnpeneneHre M BBIUHUCICHHE PAaCCTOSHUM B IMpoO-
ctpaHcTBe. [Ipumenenue ¢hopmya u TeopeM IIIAaHUMETPUU Ui pele-
HUSA 3a/1a4.

O3HakOMJIEHHE C TOHATHEM IAPAUIEIBHOIO MPOEKTHUPOBAHUS U €T0
ceorictBamMu. DopmyMpoBaHUE TEOPEMBI O IIIOIIAAA OPTOrOHAIBHOU
MIPOEKIINMN MHOTOYTOJIbHUKA.

[Tpumenenue Teopuun st 0OOCHOBaHMS MOCTPOCHUH M BBIUYMCIICHUI.
ApryMEHTHPOBAaHHE CBOMX CYXKIECHHH O B3aMMHOM paCIOJIOKEHUN
IPOCTPAHCTBEHHBIX (UTYD

MHororpanHuku

Onucanue M XapakTEpPUCTUKA DPA3IUUYHBIX BHJIOB MHOI'OIPAaHHUKOB,
[IEPEYHCIICHNE UX JJIEMEHTOB U CBOWCTB.

N300pa’keHrie MHOTOI'PAaHHUKOB U BBIMIOJHEHHWE TMOCTPOCHUS Ha U30-
OpakKeHUSIX U MOJIEJIIX MHOTOTPAHHUKOB.

Bbruncnenue JMHEHHBIX 3JEMEHTOB MU YIVIOB B IPOCTPAaHCTBEHHBIX
KOH(pUTrypauusx, apryMEHTUPOBAaHUE CBOMX CYXJICHHH.
XapakTepucTUKa M H300paXKeHUE CEUYEHUs, pa3BEpPTKH MHOTOrpaH-
HHUKOB, BBIYMCIICHHUE TUIOMIAJIEH TOBEPXHOCTEM.

[TocTtpoeHne mpocTeHIIuX cedyeHuil KyOa, Mpu3Msbl, mupamuisl. [Ipu-
MEHEHUE (PaKTOB U CBEJICHUH U3 INIAHUMETPUH.




O3HakoMJICHHE C BHUJAMU CHUMMETPUN B MPOCTPAHCTBE, (HOPMYITHPO-
BAHHWE OIPEACIICHUM M CBOMCTB. XapaKTEPUCTUKA CHUMMETPHUM Tell
BpAILCHUSI 1 MHOTOTPAaHHUKOB.

IIpuMeHeHHe  CBOMCTB  CHMMETPUM  IIpU  PELICHHHM  3aJad.
Vcnonb3oBanue NpuoOpeTeHHbIX 3HAHUM Ui UCCIIEAOBAaHUS M MOJe-
JIMPOBAaHUS HECIIOKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOI'OI'PDaHHHUKOB M BBIIIOJIHEHHE PHUCYHKOB
110 YCJIOBUSIM 3a/1a4

Tena W MOBEPXHOCTH
BpALLICHUS

O3HakoMJICHUE C BHJIaMH TEJl BpallleHus, (GopMyInpoBaHUE WX OIMpe-
JICJICHHUI B CBOMCTB.

DopMyJIMPOBAHUE TEOPEM O CEUEHUH I1apa MIIOCKOCThIO U TNIOCKOCTH,
KacaTelbHOH K cdepe.

XapakTepucTuka U HM300pakeHUE Tel BpallCHHsS, UX Pa3BEPTKH, Ce-
YCHUS.

Pemienue 3aa4 Ha MOCTPOEHUE CEYEHUM, BBHIYMCICHUE JIJIMH, pPacCTO-
SHUHM, yrioB, miomanei. [IpoBeneHne n0oka3aTelbHbIX PacCyXACHUM
NPy pelIeHUH 3a/a4.

IIpuMeHeHre CBOMCTB CUMMETPHUM IIPU PELICHUM 3a/1ad Ha Telna Bpa-
[IEHUs, KOMOMHALIUIO Tel.

N300pakeHre OCHOBHBIX KPYIJIBIX TEJI U BBIIIOJIHEHHE PUCYHKA IO
YCIIOBHIO 33]1a41

O3HakoMJIEHHE C NOHATHUAMM IUIOIIAJM M 00beMa, akCuOMaMH U
CBOMCTBaMH.

Pemenue 3a1ay Ha BBIYUCIICHHUE TUIOMIA/ICH TUIOCKUX (UTYp C TIpUMeE-
HEHMEM COOTBETCTBYIOUIMX (GopMyn U (aKTOB U3 IUIAHUMETPHUHU.
W3ydyeHne TeopeM O BBIYHUCICHUH OOBEMOB MPOCTPAHCTBEHHBIX TEIl,
pelieHre 3ajady Ha MNpUMEHEHHEe (OpMyNl BBIUUCIEHUS OOBEMOB.
N3ydenue Gopmyn [Uisl BBIYUCIIEHUS IUIOLIA/IEd MOBEPXHOCTEH MHO-
TOIPaHHUKOB U TEJl BPALLEHUS.

O3HakOMJIEHME C METOJOM BBIYMCICHHUS IUIOMIAJM MOBEPXHOCTH
chepbl. PemieHue 3amady Ha BBIYMCIIEHHE IUIOINAAEH IMOBEPXHOCTH
IIPOCTPAHCTBEHHBIX TeJ

N3mepenus B
T€OMETPUH
Koopaunnatst u
BEKTOPHI

O3HakoMJIEHUE C MTOHATUEM BeKTOpa. M3yueHue AeKapTOBOM CUCTEMBI
KOOPAWHAT B MPOCTPAHCTBE, MOCTPOCHUE MO 3aJaHHBIM KOOPAMHATAM
TOYEK M IUIOCKOCTEW, HaXOXKICHHE KOoopAuHAT Todek. HaxoxxaeHue
YpaBHEHUW  OKPYXKHOCTH, c(Qepbl, IUIOCKOCTH. Bbrancienne
pPacCTOAHUN MEXK]1y TOUKAMH.

N3ydeHne CBOWMCTB BEKTOPHBIX BEJIIMYMH, MPaBUJ PaA3JIOKECHHUS BEK-
TOPOB B TPEXMEPHOM IPOCTPAHCTBE, MPABUII HAXOKICHUS KOOPAUHAT
BEKTOpa B MPOCTPAHCTBE, MPABWJI AECHCTBUN C BEKTOPAMH, 3aJaHHBIMHU
KOOpAMHATAMMU.

[IpuMmeneHne Teopun MpH PEIICHUH 3a7ad Ha JEHCTBHUS C BEKTOPAMH.
N3ydeHune CKamsApHOro MPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O ypaB-
HEHUS MPSIMON U TUIOCKOCTH. [IprMeHeHne Teopur npu penieHuu 3a-
Jlady Ha JEUCTBHUS C BEKTOpPAaMH, KOOPAUHATHBIA METOJ, NMPUMEHECHHUE
BEKTOPOB JUIsl BBIYMCJICHUS BEJIWYMH YIJIOB M PACCTOSTHUM.
O3HakoMJIEHHE C JOKa3aTelbCTBAMH TEOPEM CTEPEOMETPUM O B3a-
MMHOM DAcCHOJIO)KEHUU MPSAMBIX M IUIOCKOCTEH C MCHOJb30BaHUEM
BEKTOPOB




Conep:kanue y4e0OHOro npeamera

BBEJIEHUE
MaremaTnka B HayKe, TEXHHUKE, SKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTUSX M TPAK-
TUYECKOW JesaTenbHOCTH. llenn w® 3amaum  WM3ydyeHHs MaTEMaTUKU IPU  OCBOCHHH
cnenuanbHoctei CIIO.
Pa3nen 1 PazButue NoHATHA O YHUCIIE.
Tema 1.1 eiictButenpHble yncina. [IpuOiamKkeHHbIe BBIYUCICHUS .
Ilenble wu panuoHanbHble uyucna. JleiictButenbHble uucia. [lpubnmxenue
JCHCTBUTENBHBIX YHCE] KOHCUYHBIMU ACCATHYHBIMU ApoOsiMu. [IprOImkeHHbIC BHIYUCICHUSI.
[TorpeutnocTy npubIMXKEHUHN U BhIYHCcIIeHud. [IpakTrdeckue mpruemMbl BBIYUCICHUH C
MPUOTMKEHHBIMH JTAHHBIMU.
Brrunciienue 3HaueHUN BBIPAKEHUM.
[TpakTueckoe 3anstue Ne 1. Apudmernueckue NEHCTBUS HaJ YHCIAMHU, HaXO0XKJEHUE
NpUOMDKEHHBIX 3HAYEHWH BEJIWYMH M TOTPEIIHOCTeH BBIYMCIEHUN (a0COMIOTHON
OTHOCHUTEJIbHOI ), CPaBHEHNE YHCIIOBBIX BBIPAXKEHUH.

Tema 1.2 KommuiekcHble unca.

Omnpenenenus KOMIUIEKCHOTO 4yucia. Anredpandeckas popMa KOMIUIEKCHOTO YHCIA.
I'eomeTprueckoe n300pakeHHE KOMIUIEKCHBIX uuncen. JleMcTBUS HajJ KOMIUIEKCHBIMU
yuciaaMu B anreOpanyeckoit popme. [lokazatensHast popma komiekcHoro ynucia. opmyia
DOiinepa. JleWcTBUS HaJ KOMIUIEKCHBIMH YHCIAaMH B TOKa3aTtelabHOU ¢opme. [Ipumenenne
KOMIUIEKCHBIX YUCEN B pacueTe (PU3MYECKUX BEJINYHH.

[IpakTnueckoe 3anstue Ne 2. I'eomerpuyeckoe n300pak€HNE KOMIUJIEKCHBIX YUCEIL.
JlelicTBUE HaJl KOMIUIEKCHBIMU YHCIaMU B aliredpandeckoit popme.

[Ipaktuueckoe 3ansitue Ne 3. JleiicTBMe Haa KOMIUIEKCHBIMU YHCJIAaMU B
MoKasarejabHou opme.

[IpakTnueckoe 3anstue Ne 4. Pemenue 3a1a4 Ha HaX0XK/I€HUE KOMIUIEKCHBIX KOpHEN
ypaBHEHUH C JIeHiCTBUTENBbHBIMU KO3 puimenTamu.

Pa3znen 2 YpaBHeHUs 1 HEpaBEHCTBA

YpaBHEHHUS U CUCTEMBI ypaBHEHUH. PallnoHanbHbIe ypaBHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTb ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE NIPUEMBI UX pelIeHUs (Pa3joKEeHHUE HAa MHOXKUTEIH, BBEACHHE HOBBIX HEM3-
BECTHBIX, IIOJICTAHOBKA, rpaUuecKuil METON).

HepasencrtBa. PanimonanbHble HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PEIICHUS.

Hcnonb3oBanue CBOMCTB M rpaduKoB (PYHKIMI NP peIIeHnH ypaBHEHUH U HEPABEHCTB.
Meton unTepBasioB. M300pakeHne Ha KOOPAWHATHOM IJIOCKOCTH MHOXKECTBA PELICHHM
YPaBHEHUHN U HEPABEHCTB C ABYMs IIEPEMEHHBIMU U X CUCTEM.

[IpuMeHeHre MaTeMaTUYECKUX METOJOB JUIS PEUICHUS COAEP/KAaTEIbHbIX 3aJad U3 pas3-
JIMYHBIX 00J1acTel HAYKU M MTPAKTUKH.

WHTepnperanus pe3yapTara, yuyeT pealbHbIX OTPaHUYECHHM.

[Ipaktnueckoe 3anatne Ne 5 . KopHum ypaBHeHHI. PaBHOCMIIBHOCTH ypaBHEHHI.
[IpeobpazoBaHue ypaBHEHUH.

[IpaxkTnueckoe 3ansaTre Ne 6 . ParmoHanibHbIE ypaBHEHUS U HEpaBeHCTBA. OCHOBHBIE
IIPUEMBI UX PELLIEHUS.

[Ipaktrueckoe 3anstue Ne7. Hcmonp3oBaHWE CBOWCTB M IpaduKOB (DYHKIIMH MpU
pELIeHNN ypaBHEHUI U HEpaBEHCTB .Pelenne HepaBeHCTB METOOM HHTEPBAJIOB.

[Ipaktnueckoe 3ansitue Ne8 (OCHOBHBIE NMPUEMBI PEIIEHUSA ypaBHEHHU. Permienue
CUCTEM YpPaBHECHMH .



Paznen 3 ®ynkiuu u rpaduxy.

Oyukiun. O6IacTh OMpeeICHUsT 1 MHOKECTBO 3HaUeHUH; rpaduk QpyHKIMH, TOCTpOe-
Hue TpaduKoB QYHKIUH, 3alaHHBIX PA3IMYHBIMUA CIIOCOOAMH.

CpoiictBa (yHKIMH. MOHOTOHHOCTB, YETHOCTb, HEUYETHOCTh, OTPAaHUYEHHOCTH, MEPUO-
IU4HOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHMsI, HAUOOJIbIlIEe M HAUMEHbIIIEEe 3HAYCHMUS,
TOYKM 3KcTpemyma. ['paduyeckas uHTepnperanus. [Ipumepsl (yHKIMOHATBHBIX 3aBUCH-
MOCTEH B peallbHbIX IMpoleccax U sABIeHUsIX. Apudmernyeckue onepanuu HaJl QYHKIHSIMH.
Crnoxnas ¢pynkuus (kommo3uiust). [loHsTHe 0 HenpepbIBHOCTH (PYHKIUH.

O6parsbie ¢pyHkiuu. OO6IacTh ONpeAcsieHus] U 00JIacTh 3HaUYECHUH OOpaTHOW (YHKITUU.
I'padux oOpaTHO# GyHKIUH.

Onpenenennst QyHKIUN, UX CBOMCTBA U TpadUKH.

[TpeoOpaszoBanus rpadukoB. [lapamiensHblii IEPEHOC, CUMMETPUS OTHOCUTEIILHO OCEH
KOOpJIUHAT M CHUMMETpPHUs OTHOCUTEIbHO Hayalla KOOPAUHAT, CUMMETPHS OTHOCHTEIHHO
IPSIMOH Y= X, pacTsHKEHHE U CKATHE BIOJIb OCE KOOPAWHAT.

[TpakTrueckoe 3anarue Ne 9 [IpumMepsl 3aBUCUMOCTE MEX/y IEPEMEHHBIMU B peabHBIX
mporeccax M3 CMEXHbBIX aucuuiuiH. Ompenenenue ¢ynkuuid. Iloctpoenne u ureHue
rpadukoB QyHKIUH.

[Ipaktnyeckoe 3ansitie Ne 10 HWccnemoBanme ¢ynkmmii. CBOHCTBa JTHHEHHOM,
KBaJIpaTHUYHOM, KYCOUYHO-TMHEHHOW U JpoOHO-IuHeWHoN ¢ynkumii .HenpepbiBHblE u
neproandeckue GyHKIuu.

[Tpaktueckoe 3anstue Ne 11 OOpatHbie dyHkuu U ux rpadpuku. [IpeoOpazoBaHus

rpaduka GyHKINH.

Pa3nen 4. KopHu, crenenu u 1orapuQmsi.

Kopuu u crenenn. KopHu HaTypaJlbHOM CTENEHW M3 4YMClIa M UX CBoMcTBa. CTENEHHU C
paloHaIbHBIMU IOKA3aTeNsIMM, WX cBoMcTBa. CTeneHu ¢ ACHCTBUTEIbHBIMU IOKa3aTe-
nsmu. Ceoticmea cmenenu ¢ 0elcmeumenbHulM NoKa3amenem.

Jlorapudm. Jlorapudm yucia. OcHoBHOE JIoTapuPMUIECKOe TOXKAESCTBO. [lecaTHUHbIE U
HaTypajbHble jorapudmsl. IlpaBuna pgeidictBuit ¢ norapupmamu. Ilepexox k HOBOMY
OCHOBAHMIO.

[TpeoOpa3oBanue anredOpanueckux BblpakeHHH. IIpeoOpazoBaHue palMOHANBHBIX, HUp-
palMOHAJIbHBIX CTETIEHHBIX, IOKA3aTENbHBIX U JIOTapU(PMUUYECKUX BbIPAXKEHUM.

IIpaktnueckoe 3aHatue Ne 12. BpluncieHue um cpaBHEHHE KOpHEW. BeimonHeHue
pacyeToB C paguKaIaMU .

IIpakTnueckoe 3ansatue Nel3. Pemenne uppannoHalbHbIX ypaBHEHU. HaxoxneHne
3HAQYEHMI CTENEHEN C pallMOHAIBHBIMY OKa3aTEISIMU.

[Tpaktuueckoe 3anstue Nel4 CpaBHenue crenenei. [IpeoOpa3oBanusi BeIpaxeHuUi,
coJiepKallluX CTEIEHU.

ITpakTueckoe 3ansaTue NelS Pemenue nokasarenbHbIX ypaBHEHUI

[IpakTuueckoe 3anarue Nel6 IloctpoeHune rpagKoB CTETIEHHBIX, TOKA3aTENbHbBIX U
norapuMUUEcKuX QyHKIHUH.

[Ipaktnueckoe 3amanme Nel7. Beluuciaenme u  cpaBHeHHE  Jiorapu(mos.
JlorapupmupoBaHue M  NOTEHIHUpOBaHWE  BbIpakeHWi.  IIpakThyeckoe  3aHsATHE
Nel8.Pemenue norapupMuyeckux ypaBHEHUH.

Paznen 5. OCHOBBI TPUTTOHOMETPUUN.
Tema 5.1 ToxnecTBeHHBIE TPEOOPA3OBAHUS
Pannannas mepa yrna. BpamarensHoe nukenue. CHHYC, KOCUHYC, TAHT€HC M KOTaH-
reic uyuciaa. OCHOBHBIE TpPUIOHOMETpUYECKHE ToxaecTBa. Dopmynsl NpuBEACHUS.
®opmyiibl cioxeHus. Popmyiibl yaABoeHUs. POpMyYITbI TOJIOBUHHOTO YIJia.
[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKCHHIA.
[IpeobpazoBanre cyMMbl TPUTOHOMETPUUECKHUX (DYHKIMI B MPOU3BENCHUE U POU3BEIE-



HUS B CyMMYy. BpIpakeHHEe TPUTOHOMETPUYECKMX (PYHKIMH 4Yepe3 TaHTE€HC MOJIOBUHHOTO
apryMeHra.

[Ipaktnueckoe 3amanue Nel9 PapmanHHbIi METOI M3MEpPEHUs YIVIOB BpAILCHUS U
CBA3b C TPALyCHOU MEpOl.

[Ipaktnueckoe 3amanue No20 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA,
(bopMyIIBI CIOKEHUS, YIBOCHUS, IPeoOpa3oBaHUEe CYMMBbl TPUTOHOMETPHUYECKUX (DYHKIMH B
MpOoU3Be/IeHNE, MpeoOpa3zoBaHue MPOU3BEACHHUS TPUTOHOMETPHUUECKUX (QYHKIUI B CyMMYy.

Tema 5.2 CBoiicTBa U TpaIKl TPUTOHOMETPHUECKUX (DYHKIIUH.

CaoiicTBa U rpaguKu CUHYCa, KOCUHYCa, TAHT€HCA U KOTaHIeHCa.

OOpatrHble TPUTOHOMETpPHUYECKHE (DYHKIMH: apKCUHYC, apKKOCHHYC, apKTaHTCHC U
ApPKKOTaHI€HC YHCIIa

[Tpaktuyeckoe 3anstue Ne2l IloctpoeHne rpaduKOB TPUTOHOMETPHUECKUX
(GYHKIUH C TOMOIIBI0 TEOMETPUUYECKUX MPeoOpa3oBaHUii.

Tema 5.3 TpuronomeTpuyecKkue ypaBHEHHUS 1 HEPaBEHCTBA.
[Tpocreiie TPUroHOMETPUYECKNE YPAaBHEHUS U HEPABEHCTBA U CIIOCOOBI UX PELICHHUS.
[Ipaktuueckoe 3anganue Ne22PerieHre TPUroHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB.

Paznen 6. HAYAJIA MATEMATHUYECKOI'O AHAJIM3A,
Tema 6.1 IlocnenoBaTeabHOCTB, MPEEN MOCIEA0BATEILHOCTH.

[TocnenosarensHocT. CriocoObl 3a7jaHKs M CBOIMCTBA YMCIIOBBIX M1OCIIEA0BATEIbHOCTEH.
llonamue o npeodene nocnedosamenvrocmu. Cywecmeoganue npeoena MOHOMOHHOU
oepanuuenHou nocireoosamenvhocmu. CyMMUpOBaHHUE MOcCie0BaTelbHOCTEH. beckoHeuHo
yOBIBaroIasi reoMeTpuyecKast MPorpeccus U ee CyMMa.

[Tpaktuyeckoe 3anstue Ne 23. YucinoBas mocienoBaTelbHOCTb, CIOCOOBI €€ 3aJaHMs,
BBIUHCIICHHS YIEHOB MOCIEA0BATEIbHOCTH.

[Tpaktuyeckoe 3anarue Ne 24 Ilpenen nocnenoBarenbHOCTH. beckoHeuHo yObIBaromias
reoMeTpuyecKas mporpeccusi.

Tema 6.2 [TponsBoaHas GyHKIUH.

[Ipon3BogHas: MEXaHUYECKUNA U T€OMETPUYECKUM CMBICI IIPOU3BOIHOM.

VYpaBHeHue kacatenbHOW B obOmiem Bune. [IpaBwia u popmynsl auddepeHunpopanus,
Tabynla MPOU3BOJHBIX AJIEMEHTapHbIX (QyHkumid. MccienoBanue (yHKIUU C MOMOIIBIO
npou3BoiHON. HaxoxaeHne HanboIbIIero 1 HauMEHbILEro 3HaueHUH (QyHKIMH.

[TpakTrueckoe 3ansatue Ne25 HaxoxxaeHune npou3BOAHbBIX (QYHKIUN

IIpakTnueckoe 3aganue Ne26IIponsBogHas: MEXaHUYECKUH M FE€OMETPUUECKHNA CMBICII
MPOU3BOIHOM.

[Tpaktnyeckoe 3ansTe Ne 27 PemeHue 3aay Ha HaxOXJEHUE HaWOOJIBLIETO H
HauMEHBIIETO 3HAU€HUH (PYHKIIMH Ha OTPE3KeE.

Tewma 6.3 MccnenoBanne PyHKITUN C TTOMOIIBIO MPOU3BOTHOM.

[Tpu3Haky NOCTOSHCTBA, BO3pACTaHUsI U YOBIBaHUS (PYHKIIMH.

OkcrpemyMm ¢yHkuuu. HccnenoBanue (QYHKIMM Ha 3KCTpEeMyM. BBINYKIIOCTE H
BOTHYTOCTh TIpaduka @yHKIMM TOukd mneperuda. IlpuMeHeHue NPOU3BOAHON K
UCClieIoBaHNI0 (PYHKIMI U mocTpoeHuto rpadukos. [IponsBoaHble 0OpaTHON (QYHKIUHM U
KOMITO3UITH () YHKIIUH.

[Tpumeprl MCHONB30BaHUSA MPOU3BOJHOM JUI HAXOXACHMS HAWIYdIIEro pPELIEHUS B
MPUKIIATHBIX 3a/1a4ax. BTopas mpou3BoHas , €€ rTeOMETPUUSCKHUN ¥ (PU3HMUECKHI CMBICT

Haxoxxnenne ckopoctu aj1st porecca 3aaHHoro GpopmMyioii u rpaguxom

IIpakTnueckoe 3anstue Ne 28. Haxoxaenne HamOONBIIEr0 W HAMMEHBILIETO
3HA4YEeHHUs U SKCTPEMAJIbHbBIX 3HAYEHUH (YHKIUH.



[Ipaktnueckoe 3anarue Ne 29[loctpoenune rpadukoB (YHKIMH C MTOMOIIBIO

IIPOU3BOJHOM.
Tema 6.4 HeonpeaeneHHbIN HHTETpa.
[lepBooOpa3nas. HeomnpeneneHHslii HMHTETpaJi M €ro CBOMCTBA. Haxoxnenne

HeomnpeeNeHHoro uHTerpaia. l[lpunoxeHue HEONpeAeNeHHOr0 HWHTErpajia K peHIeHHI0
MPUKJIATHBIX 33]1a4.

[IpakTrueckoe 3ansatue Ne 30. Beruuciaenue HeONpeaeIeHHbIX UHTETPAIOB METOA0M
HETOCPEICTBEHHOT0 MHTETPUPOBAHUS U METO/IOM IOICTAHOBKHU.

Tema 6.5 OnpeneneHHbI HHTErpaj

OnpeneneHHblid MHTErpaJl M €ro reoMeTpuyeckui cmbici. OCHOBHBIE CBOMCTBA
ompexneneHHoro uHTerpana @Popmyna Herorona-Jleitbnuna. CrnocoObl  BBIYUCICHUS
OTIpeIeNICHHOTO UHTETpaa.

Boruncnenue miomanaei Mmiockux (Uryp ¢ MOMOIIBIO ONpPENEICHHOIO MHTErpaa.
Boruncnenne 00beMOB Ten BpamieHus. PeleHne NpUKIAIHBIX 3alad € [TOMOIIBIO
OIIpeIeIeHHOr0 UHTerpana. [Ilpumepsl mpuMeHeHHus HHTETpajia B (U3UKE U TE€OMETPHUH.

[IpakTuueckoe 3anstue Ne 31. BoruncneHue ompeneieHHOTO WHTErpaia MEeTOAOM
HENOCPEACTBEHHOIO UHTETPUPOBAHUS U METO0M I10JICTAHOBKHU.

[IpakTuueckoe 3anstue Ne 32 . Bpiuncienue miomaaei miockux Guryp ¢ moMoIbo
OIpeIeJIEHHOT0 UHTErpaa.

[Ipaktnueckoe 3anartue Ne 33. PemieHwe mNpUKIAAHBIX 33Ja4 C [OMOIUIBIO
OIIpeIeJIEHHOT0 NHTErpaa.

Pazpen 7. DJIEMEHTBI KOMBUHATOPHKHU, CTATUCTUKU U TEOPUH
BEPOATHOCTEU

Tema 7.1 DneMeHThl KOMOMHATOPHUKH

OcHOBHbBIE D3JIEMEHTHl ~ KOMOMHATOPHKHU: IE€PECTAHOBKH, COYETAaHUS, pPa3MELIEHUS.
[Tpumepsl mpocTedmmMx KOMOMHATOpHBIX 3adad. OCHOBHBIE 3aJayd Ha MOJCYET YHuCIa
pa3MelleHti, nepecTaHoBOK, coueTaHuil. Pemenue 3a1au Ha nepebop BapuantoB. Popmyna
6unoma Herotona. CBolicTBa OMHOMUHANIBHBIX KO3 uimenTo. Tpeyronsuuk [lackans.

[Ipaktuueckoe 3ansitue No 34. Pemienwe 3amay, CBS3aHHBIX C TOJCYETOM 4YHCIA
[IEPECTaHOBOK, COYETaHUE, Pa3MEILECHU.

[Ipaktnueckoe 3anstue Ne 35. IlpaBuna komOuHaTOpuKu. PemeHne KoMOMHATOPHBIX
3aJau ¢ MCIOJIb30BaHUeM TpeyroibHuka Ilackans u 6unoma Hetorona. Ilpuknaanele 3a1aun

Tema 7.2 DnemMeHTBI TEOPUU BEPOSTHOCTH.

CrnyuaiiHoe coObITHE M €ro BeposTHOCTh. Kiaccuueckoe ornpeneieHue BEpOSITHOCTH.
Teopema cokeHuss 1 YMHOKEHUSI BEPOSATHOCTEM.

[TonsiTie 0 He3aBUCHUMOCTH COOBITHMH. JlMCKpeTHas ciy4aiiHas BeTWYWHA, 3aKOH €e
pacnpezenenus. YucnoBble XapaKTEPUCTUKU JUCKPETHOM cilydaiiHOM BennuuHbl. [lonaTHE 0
3aKOHE OOJIBIINX YHCEI.

[TpakTueckoe 3anstue Ne 36. Pemienne 3a1au CBSI3aHHBIX C BBIYMCIEHUEM BEPOATHOCTH
CITy4aifHOTO COOBITHSI.

Tema 7.3 DneMeHTbl MaTEMaTUYECKON CTaTUCTUKU

[IpencraBnennie naHHBIX (TaOMUIBL, AUarpamMmbl, TpaduKH), TeHEpalbHas COBOKYII-
HOCTB, BBIOOpKa, cpeiHee apudmernyeckoe, meauana. [Tonarue o 3agauax MareMaTHYECKON
CTaTUCTUKH.

[Ipaktnueckoe 3anarre Ne 37. PelieHue NpakTUYECKUX 3aJad C MPUMEHEHUEM
BCpOHTHOCTHBIX METOAOB.
[Ipaktnueckoe 3ansitue Ne 38. PemeHwe npukinagHbix 3anad. lIpencraBienue



YHCIIOBBIX JAHHBIX.

[Ipaktuyeckoe 3anstue Ne 39. Hcropus pa3BUTHS KOMOWHATOPHUKH, TEOPHHU
BEPOSATHOCTEM M MaTeMaTU4eCKOHl CTaTUCTUKM M MX poJb B Pa3IUYHBIX chepax
YEJIOBEUECKON KUZHEAEATEIBHOCTH

Paznen 8 IIPAMBIE U INIOCKOCTU B ITPOCTPAHCTBE

Tema 8.1 HauanbHble noHATUS cTepeoMeTpuu. B3aumMHoe pacriosnoxeHne npsmbIx U
IJIOCKOCTEHN B IPOCTPAHCTBE.

AKCHOMBI CTEPEOMETPUN M IMPOCTEHIINE CIECACTBUS U3 HUX. B3auMmHOe pacrosiokeHue
IBYX IpPSMBIX B IIPOCTPAHCTBE. Yroja Mexnay MNpsaMbeIiMH. [lapamiensHocTh npsMol u
IJIOCKOCTH, IApaUICIbHOCTh IUIOCKOCTEH. IlepneHIuKyIsIpHOCTE IPSAMOM M IUIOCKOCTH.
[lepnenuKynsAp ¥ HAKJIOHHAsA. YTOJ MEXKIY NPSMOH U INIOCKOCTBIO. TeopeMbl O B3aHMHOM
PAaCIIOJIOKEHUN TPSIMONM M IUIOCKOCTH. Teopema O Tpex INeprneHIuKyisapax. JIByrpaHHbII
yroJl. YToIlI MeX1y INIOCKOCTAMMU. [lepneHIuKyIspHOCTb IBYX IUIOCKOCTEM.

['eomeTpuueckue npeoOpa3oBaHMsl IPOCTPAHCTBA: MapajlIeIbHBIA NIEPEHOC, CUMMETPHUSI
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe mnpoekTupoBanue. lliowads opmoconanvHol npoexyuu. V300paxxenue
IIPOCTPAHCTBEHHBIX (PUTYD.

[Ipaktuueckoe 3anarue Ne 40 Ilpu3Haku B3aMMHOTO PacloJIOKEHHUS MPSAMBIX. YTOI
MeXy NpsAMbIMH. B3auMHOE pacrnosaokKeHue NPSAMBIX U INIOCKOCTEH. .

[IpakTuueckoe 3anstue Ne 41 [lepneHauKynsip U HaKJIOHHAs K IUIOCKOCTH. YTOI
MEXy IPSAMOH U INIOCKOCTBIO.

[IpakTuueckoe 3anstue Ne 42 Teopembl 0O B3aMMHOM pacHOJIOKEHUU HPSIMOU U
IJIOCKOCTH. Teopema 0 TpeX NMeprneHIUKYIApax.

[Ipaktnueckoe 3anstue Ne 43 [lpusHaku U CBoiicTBa mapauiedbHBIX U
MEPIEHIUKYIISPHBIX TUIOCKOCTEH.

[IpakTnueckoe 3ansitue Ne 44 PaccrosiHue OT TOYKU A0 IUIOCKOCTH, OT HPSIMOH /10
IJIOCKOCTH, PACCTOSHHUE MEXAY IUIOCKOCTAMH, MEXKAY CKPEIIMBAIOIIMMUCS NPSIMbBIMHU,
MEX/1y MPOU3BOJIbHBIMU (PUTYpPaMHU B IPOCTPAHCTBE.

ITpaktueckoe 3anarue Ne 45 [lapannenbHOe NPOEKTUPOBAHHME U €r0 CBOMCTBA.
[Tnomane oproronanbHoM poekiuu. M300paskeHne mpocTpaHCTBEHHBIX QUTYP.

Paznen 9.MHororpanHuKM 1 KpyTJble Tela.
Bepuunsl, pedbpa, rpaHu MHOrorpanHuka. Pazseprka. MHororpantslie yriibl. Beimykisie
MHoOrorpanHuku. Teopema Dusnepa.
[Tpusma. Ilpsimast u maxnonnas npusMma. [lpaBunbHast npusma. Ilapamnenenunen. Ky6.
[Inpamupa. IIpaBunbHas nupamuaa. Y ceuenHas nupamuaa. Terpasap.
CummeTpu B KyOe, B apajuiesienuIiesie, B Ipu3Me U MUpaMuie.
Ceuenus xky0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBiaeHue o MpaBUIBHBIX MHOTOTpaHHHMKaX (TeTpasape, Kybe, okTa’ape, Joje-
KadJIpe U UKOCadape).
[Tpaktuyeckoe 3anstue Ne 46 Pa3nuunble BUIbI MHOTOTpaHHUKOB. VX M300pakeHus.
CeueHuns1, pa3BEepTKH MHOTOI'PAaHHHUKOB.
Ipakmiueckoe 3ansTre Ne 47 Pernienue 3a1a4 Ha HaX0KAEHHE JIEMEHTOB MHOTOTPAHHHKOB..
[Mpaktnyeckoe 3amstue Ne 48 Buasl cummerpuii B mpocTpaHcTBe. CUMMETpHS
MHOTOI'paHHHUKOB. Perenus 3a1a4 Ha reoMeTprudeckre mpeoOpa3oBaHus MPOCTPAHCTBA.

Tema 9.2. Tena 1 MOBEPXHOCTH BpaILCHHUSL.

[ToBepxHocTh BpamieHud. Teno BpamieHud. [{unmmHAap U KOHyC. Y CEUEHHBIM KOHYC.
OcHoBaHmue, BbICOTa, OOKOBasi IOBEPXHOCTh, 00pasyromas, pazseprka. CeuyeHus LWIMHIPA U
KOHYCa MI0CKOCThI0. OceBble CEUeHUS U CEUEHUs, TapaslieIbHble OCHOBAHUIO.



[Map u cdepa. BzammHOe pacmosoxeHne IJIOCKOCTH H mapa. KacareiapHas
TJIOCKOCTH K cdepe.

[Ipaktnueckoe 3ansatue Ne 49Penmienue 3a1a4 Ha HAXOXKJACHUE OCHOBHBIX JIEMEHTOB
LWIMH]pa, KOHYca, 111apa.

Tema 9.3 3zmepeHus B TeOMETPUH..

O0beMm u ero u3mepenue. MaTerpanshas hopmynna oobema.

®opmysbsl 00beMa KybOa, MPsIMOYTOJIBHOTO Mapajulefienunea, Ipu3Mbl, MHUIMHIPA.
®opmynel 00beMa MUpaMuIbl U KoHyca. Ilnomans MoBEepXHOCTH TeOMETPHUYECKOro Tea.
[Tnomaab MOBEPXHOCTU MPU3MBI, TUPAMHU/IBI.
dopmynbl TUIOMIAIM TOBEPXHOCTEH HuiIuHApa u KoHyca DopMmynbl oObeMa Immapa u
TJI01aau chephl.

[TomoGue ten. OTHOMIEHUS MIIOUIA I TOBEPXHOCTEH M 0OBEMOB MOTOOHBIX TEI
[Tpaktuueckoe 3ansatue Ne 50. Beruncienne 00beMOB T€OMETPUYECKUX TE.
[Ipaktnueckoe 3anarue Ne 51. Brpluucnenue miom@aaed  MOBEPXHOCTEH

reOMETPUUYECKUX Tell.
[Tpaktryeckoe 3anstue Ne 52 Beruncienue miomanei 1 00beMOB IOJJOOHBIX TEIL.

Paznen 10. KOOPAUHATBI U BEKTOPBI.

[IpsimoyronbHas (IekapToBa) cucTeMa KOOpAMHAT B mpoctpaHcTBe. Dopmyna paccTos-
HUS MKy IByMs TOUKaMU. Y paBHEHUS CPepbl, TUIOCKOCTU U TIPSMOA.

BekTopel. Moayne Bektopa. PaBeHCTBO BekTOpoB. Ci0K€HHE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha yucio. PaziioxkeHne BEKTOpa M0 HAMPABIEHUAM. YTOJI MEXKY ABYMS BEKTOPAMH.
[Ipoexuus Bexkropa Ha ock. KoopauHatel Bektopa. CKalsspHOE NPOU3BEACHUE BEKTOPOB.

Hcnonp3oBaHnne KOOPAUHAT U BEKTOPOB IIPU PEIICHUM MATEMATUYECKUX U MPUKIIAIHBIX
3a7ad4.

[Tpaktuueckoe 3ansitue Ne 53 Bekropsl. JleiicTBusi ¢ BekTopamu. [lekapToBa cucrema
KOOpAMHAT B IIPOCTPAHCTBE.

[Ipaktuueckoe 3ansitue Ne 54, VYpaBHeHUE OKPYKHOCTH, CGephl, IIOCKOCTH.
PaccrosHne mexny Toukamu. JIeMCTBHS ¢ BEKTOpaMH, 3aIaHHBIMU KOOPAUHATAMM.

[Ipaktuueckoe 3anarue Ne 55 CkansipHoe mpou3BeleHHE BEKTOPOB. BekTopHoe
YpaBHEHHUE NPSAMOM U IUIOCKOCTU. Mcmonb30BaHME BEKTOPOB IIPU JOKA3aTENbCTBE TEOPEM
CTEPEOMETPUHU.



TeMaTnyeckoe IVIAHKPOBAHKE

Ha3Banue pasenoB u TeM Maxkcum B TOM YHCJIe
ajbHas
yuyedHast 1 cemecTp 2 cemecTp
Harpy3K
a MaKCHMaJI | CAMOCTOSIT | KOHCYJIbT | 0083 | JIeKIl | MpakT | Ja0op | MHAMB | MAKCH | c€aMOC | KOHCYy | 00f3aT | JeKHH | NpakT | JiaGop | MHAMB
o0yuaio bHast eJabHast anun arel uw, HYeCK | aTOpPH | Wayad | MajJdbH | TosfiTe | JbTal | eJbHA u, HYeCK | aTOpH | MAyal
HMxcst bHasl | Ypok ue ble bHBII ast JIbHas un a1 yYpoKH ne ble bHBbII
" 3aHAT | 3aHAT | NpoeK 3aHAT | 3aHAT | NPoeK
ust ust T ust us T
Beenenue 1 1 1 1
1.Pa3BuTHE TOHATHUS O YHCIIE 17 17 6 11 5 6
2.VpaBHEHHUS U HEPABCHCTBA 19 19 6 13 9 4
3.OyHKIMH 1 rpapuKu 16 16 6 10 4 6
4.KopHH, CTeneHu u ToraprdMaI 42 42 14 28 16 12
5.OCHOBBI TPUTOHOMETPUH 25 25 8 17 10 7
6.Hauana MaTeMaTH4eCcKOTo aHaIM3a 64 8 3 5 5 56 20 36 20 16
7 KombunaTopuka, (iTaTPICTHKa u 32 32 10 29 13 9
TEOpHsl BEPOSITHOCTEH
8.11
psIMbIE U IIIOCKOCTH B 33 33 10 23 14 9
MIPOCTPaHCTBE
9.MHOrorpaHHUKH 1 KpyTJIble Tela 37 37 13 24 14 10
10.KoopauHaThI i BEKTOPBI 11 11 3 8 3 5
Uroro 297 128 43 85 50 35 - - 169 56 113 64 49 - -

IIpomexkyTounas aTrecrauusi B ¢gopme dK3amMeHa




BUJIbI CAMOCTOSITEJABHOM PABOTHI CTYJIEHTOB

Ne HaumenoBanue pa3nenos u KomnuectBo Bunast paboTst
n/m TeM 4acoB
Benenue
1 PasBurue moHATHSA O YHCITE 6 Co3maTe TIpE3eHTAINIO Ha OJHY U3 TEM
«VcTopust IPOUCXOKACHHUS KOMIUIEKCHOTO
yucnay Wi «VicTopust pa3BUTHS YUCIIa»
2 VYpaBHeHUs U HEpaBEHCTBA 6 IToaroToBKa BEICTYIJICHUH, TOKJIAO0B,
pedeparoB, 3cce ¢ UCIIOIB30BaHHEM
MH(OPMAMOHHBIX TEXHOJIOTUI
3 ®Oyskuum u rpaduku 6 W3roroButs MojeNnb TPUTOHOMETPUYECKOTO
Kpyra.
Brimonuuts rpadgudeckyro  pabory «Ipaduxu
TPUTOHOMETPUUECKUX (YHKITHI».
Brmonauts rpadudeckyo  pabdory «I'paduku
TPUTOHOMETPUUYECKUX (YHKIHI». BHIIOTHUTE
tecT «TpUroHOMEeTpHUYECKHE YpaBHEHHUS»
4 KopHnn, crenenu n 14 [ToaroroBka BHICTYIIICHUH, TOKIJIAIOB,
sorapu(mMbl pedeparos, 3cce ¢ HCIOIB30BAHIEM
nH(GOPMANNOHHBIX TEXHOJIOTHH
5 OCHOBBI TPUTOHOMETPHUH 8 [ToaroroBka BHICTYIIICHUH, TOKJIA/IOB,
pedeparoB, 3cce ¢ UCTIOIb30BaHHEM
UH(OPMALMOHHBIX TEXHOJIOTUI
6 Hauana maTemMaTnyeckoro 23 IToarotoBka BBICTYIIIEHUH, JOKJIAIOB,
aHanM3a pedeparoB, 3cce ¢ UCTIONIb30BAHHEM
UH(OPMALMOHHBIX TEXHOJIOTUI
7 Kombunatopuka, 10 Co3mate Mpe3eHTalMI0 «DJIEMEHTHI
CTaTHUCTHKA U TEOpHUs KOMOHMHATOPUKH»
BEPOSITHOCTEH IoaroroButs coobuienue «Mcropus
TIPOUCXOKACHHS TEOPUH BEPOSITHOCTEH» MIN
CO37]aTh TPE3CHTANIO « DIEMEHTHI
MaTeMaTH4eCKON CTaTUCTHKN
8 [psiMbIe ¥ TIIOCKOCTH B 10 [oxaroroButhk pedepar mo TEME «
IIPOCTPAHCTBE [MapannensHOe NMPOEKTUPOBAHHUE U €TO
CBOWCTBa»
Pemuts 3anauun no teme «llepnenaukymsp u
HAKJIOHHAS»
9 MHororpaHHuKd ¥ Kpyrieie | 13 IloaroroBka BBICTYIUIEHUN, JOKIA/I0B,
Tena pedepaToB, 3cce ¢ UCTIONb30BaHUEM
UH(OPMAIIMOHHBIX TEXHOJIOTUI
10 KoopanHaTs! 1 BEKTOPHI 3 CocTaBUTH BOIPOCHI 1O TeMe «BeKTopsi»
BEBINOTHATE JOMANIHIOI KOHTPOJBHYIO pabdoTy
«BexTopb»
UTOI'O 99




Y4eOHO-MeTOAHYECKOE U MATEPHATbHO-TEXHNYECKOEe OOecrevyeHue
o0pa3oBaTeIbHOIO Npouecca

Peanuzanus y4eOHOTO npeaMeTa TpeOyer HaJIN4ne B
npodeccruoHanbsHO 00pa30BaTEIPHON OpPTaHU3aIliU, peaau3yloield oopa3oBa-
TEJIBHYIO MPOrpaMMy CpeIHEro oOlero oOpa3oBaHUs B IMpEAEiax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOTO 00MIEero 0Opa3oBaHUs, y4eOHOTO KaOWMHETa
Maremartuku.

[Tomemenne  kaOuHETa  JOJDKHO  YJIOBJETBOPATH  TpeOOBaHUSM
CanurapHo-3nuieMuoiorudeckux npaswi u HopmaTuBoB (CanlluH 2.4.2 Ne
178-02) u OBITH OCHAIIEHO CHEIUMATU3UPOBAHHON YyueOHON MeOenblo u
CpelcTBaMH OO0y4YeHHUs, JOCTATOYHBIMU JUIsl BBIMOJHEHUS TPeOOBaHM K
YPOBHIO MOJITOTOBKH O0YYarOIIUXCH.

O6opynoBaHue yuyeOHOTO KaOMHETA:
® [I0CaJ0YHBIE MECTA [0 KOJIMYECTBY O0YHAIOIINXCS;
paboyee MECTO MpenoiaBaTeis;
mKadbl 4719 XpaHEHHs TOCOOUiA;
KOMILJIEKT Y4€OHO-METOIUYECKON JOKYMEHTAIINH;
HarIsiAHbIE TOCOOUS (KOMIUIEKThI YU€OHBIX TAOJIHI], TJIAKATOB,
MOPTPETOB BBIIAIOIINXCS YICHBIX-MATEMATHKOB U JIP. );

Kosuexkuus ungpoBbix 00pa3oBaTeIbHBIX PeCypCcoB:
® 3JICKTPOHHBIC BUIECOMATEPHUAIIBI.

HNudpopmanuonHoe odecreyeHne 00y4eHus.

Ilepeyenbs pexoMeHayemMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTypPbl

OcHoBHas JuTeparypa

1. Anrebpa u Hauana maTtemaTudeckoro ananusa. 10-11 kmacceer /ILA.
Anmumos, FO.M. Konsirun, M.B. Tkaues.- M.: [IpocBenienue, 2012r.

2. Maremaruka: anreOpa 1 Hayajla MAaTEMaTHYECKOTO aHAJIu3a, TEOMETPUSL.
['eomerpus. 10-11 knaccwr /JI.C. Atanacsa u ap.- M.: [IpocBemenue,
2013r.

3. Maremaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHAJIu3a, TeOMETPUs
['eomerpus. 10-11 kmaccwr /JI.C. Atanacsta u ap.- M.: [IpocBemienue,
2014r.

4, Jlapasa A.A. Marematuka.- M.: ®OPYM, 2014r.



